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1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTebHOM JUCHMILIUHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO
Kon n I[Inanupyemblie pe3yJibTAThl 0CBOEHUS TUCHUILIHHBI

HanMeHOBaHUe

qmpMpreMquX Oo6mmue JucuuninHapHbie

KOMIeTeHIHii

OK 01. B yacTu TpyA0BOr0 BOCIIMTAHMS: - BIAJCTh CUCTEMOM XUMHUECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHNE

Bribupats - TOTOBHOCTH K Tpydy, OCO3HAHHE LEHHOCTH | TIOHATHS (XMMHYCCKHH 3JIEMEHT, aToM, 3JEKTpOHHas 00ojioYka atoma, s-, p-, O-

CII0COOBI MacTepcTBa, TPYI0I00He; AIIEKTPOHHBIC opOurtanm aTOMOB, WIOH, MOJIeKyIa, BAJICHTHOCTb,

pelreHus 3371a4 | - TOTOBHOCTH K AaKTUBHOM  JIGATEINBHOCTH | 3JEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKHCICHHS, XUMUYECKast CBsI3b, MOJIb, MOJISIPHAS

npoQeCcCHOHANBH | TEXHOJIOTHYECKOH W COIMANBHOW HAalpaBJIeHHOCTH, | Macca, MOJISIPHBIA 00BEM, YIIIEPOJHBIN CKeNeT, PyHKIMOHAIbHAS TPYIINa, PaluKall,

Ol IeSTENFHOCTH | CIOCOOHOCTh ~ WHULIMHPOBATh,  IUIAHUPOBAaTh U | H30MEPHS, H30MEPBI, TOMOJIOTUYECKHH PS, TOMOJIOTH, YTIEBOIOPO/IBI, KUCIOPOI- U

NPUMEHHUTEIIFHO | CAMOCTOSITENTLHO BBIITOJHATH TAKYIO JIESTEIFHOCTE; a30TCO/IEPKAIINE COCIUHEHHs, OWOJOTMYECKH AKTHUBHBIC BeIeCTBA (YTJIEBOIbI,

K Pa3MU4HBIM - MHTEpEC K Pa3NuyHbIM cdepaM MpoPecCHOHANBHON | )KUPBI, OCNKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHBIC

KOHTEKCTaM JACATCIIbHOCTHU, COCOAMHCHMUS, KpHUCTAJUINYECKasd peIICTKA, THUIIBI XUMHYECCKHUX pCaKHI/Iﬁ
Osiagenue YHUBepCATbHBIMH y4eOHbIMH | (OKHCINTENBbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U SHAOTEPMHUUYECKHE, PEAKIMH HOHHOTO
NMO3HABATEIbHBIMU JeHCTBUSIMM: oOMeHa),  pacTBOp,  OIEKTPOIUTHI,  HEBIEKTPOIHUTBI,  BIEKTPOJIUTHYECKAs

a) 0a30BbIe JOTMYecKHe NeiiCTBHA:
- CaMOCTOSTENbHO (GOPMYJIUPOBATE U AKTYaJIM3UPOBATH
npobjeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIA TNPU3HAK  WJIU
OCHOBaHUS JUIsl CPaBHEHHUs, KiIacCUPUKAIUU U
0000111eHHS;

- OTIPEJCIIATE 1ISJIN ICATEIBHOCTH, 33JaBaTh 1apaMeTPhbl
" KpUTCPHUU UX JOCTUIKCHUAA,

- BBISABISATH 3aKOHOMEPHOCTH U TNPOTHBOpEYHS B
paccMaTpUBACMBIX SIBIICHUSX;

- BHOCUTHb KOPPEKTHUBBI B JACATCIILHOCTH, OLICHUBATH
COOTBETCTBHE PE3YJITATOB IEJSAM, OLEHUBATh PUCKU
MOCIIEICTBUN IEATEIhHOCTH;

- pa3BUBATh KPE€ATHBHOC MBINIJICHUC IIpU PCIICHUHN
YKU3HEHHBIX MPOOIeM

0) 0a30BbBIE MCCJIe0BATEbCKUE AeHCTBUS:

- BJAJETh HaBBIKAMU Y4YCOHO-HCCIICIOBATEILCKOM U

JIACCOIMAITUSI, OKHUCIUTENb, BOCCTAHOBHUTENh, CKOPOCTh XHUMHYECKOM pPEAKITUH,
XUMHYECKOE PAaBHOBECHE), TEOPUH M 3aKOHBI (TEOpUS XHMHYECKOTO CTPOCHHS
opraHunyeckux  Bemects A.M. bByrmiepoBa, Teopuss  3NEKTPOIUTHUECKOU
Juccouuanuu, nepuoguyeckuii 3axkoH J[.M. MenzgeneeBa, 3aKOH COXpaHEHUA
MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XHMHHU, (PAKTOIOTHUECKUE
CBEJICHHsI O CBOWMCTBaxX, COCTaBe, IOJNYyYEHHH M O€30MaCHOM HCIIOJIb30BaHUHU
BRYKHEHIIINX HEOPraHWYECKMX M OPraHUYECKHX BEILECTB B OBITY M MPAKTHUYCCKOH
JIeATeTTLHOCTH YEJIOBEKa;

- YMETb BBISBISITH XapaKTEpHbIE MPU3HAKA M B3aUMOCBSI3b M3YyYEHHBIX MOHATHM,
MPUMEHATh COOTBETCTBYIOIIME IOHATHSI IPU ONHCAHUM CTPOCHUSI U CBOWCTB
HEOPTaHWYECKUX W OPraHMYeCKHX BEIIECTB W WX TPEBPAIICHUHN; BBISIBIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C MOHATHUSMU M TPEACTABICHUSIMHU JPYTUX
€CTECTBEHHOHAYUYHBIX [IPEIMETOB;

- YMETh HCIIOIh30BaTh HANMEHOBAHMS XUMHUYCCKUX COCIMHEHHM MEXITyHApOIHOTO
C0103a TEOPETUUYECKON U TPUKIIAJTHON XUMHUU U TPUBUATIBHBIE Ha3BaHUS BaKHEHIINX
BeIeCTB (ITWIICH, alleTHIICH, TIUIeprH, (heHol, (hopManbIerull, YKCyCHas KUCIIOTa,
TJIMIAH, YTapHBIA Ta3, YIJIEKUCHBINA Ta3, aMMHaK, TalleHas W3BECThb, HETaIllCHAas




MPOEKTHOW  JIeSITEIbHOCTH,
mpooem;

- BBUABIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJM3MpoOBaTh 3ajady, BBIIBUraTh THUIIOTE3Y €€
peLIeHNs, HaXOOUTh apryMEHThbl Ul J0Ka3aTelbCTBa
CBOMX YTBEpPXACHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBATh MOJIYUYECHHBIE B XOJ€ PELICHUS 3a/1auu
pe3yibTaTHl, KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETb MEPEHOCHUTh 3HAHHsS B IO3HABATEIbHYI U
MPaKTUIECKYI0 001aCTH KU3HECATEIbHOCTH;
- yYMETb HUHTETPUPOBATH 3HAHHUSA U3
MPEeIMETHBIX 00JIaCTel;

- BBIIBUT'aTb HOBLIC HJCH, MpEAyiaraTb OpUTrMHAJIbHBIC
IOAXOMBI U PELICHHUS;

- CIOCOOHOCTb MX UCIIOJIb30BAHUS B I03HABATEIILHON U
COLIMAIbHON MTPAKTUKE

HaBBIKAMHU  pa3pemeHus

pa3HbIX

U3BECTh, IHUTHEBAasl COJA M APYI'HX), COCTAaBIATH (HOPMYJIBI HEOPIaHUYECKUX H
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKHX PEaKLUil, OOBACHITh MX CMBICIH;
MOATBEP)KAaTh XapaKTEPHbIE XMMHUYECKHUE CBONCTBA BELECTB COOTBETCTBYIOIIUMH
9KCIIEPUMEHTaMH U 3aIIUCSIMHU YPAaBHEHUH XUMUYECKUX PEAKIIUH;

- yMEThb YCTaHABIMBATh NPUHAIUIEKHOCTb H3YyYEHHBIX HEOPraHWYECKUX U
OpraHMYEeCKUX BEIIECTB K OIPENeICHHbIM KjaccaM W TpylnaM COEIUHEHUH,
XapaKTepu30BaTb HUX COCTaB M Ba)KHEWIIME CBOMCTBA; OMNPEAENATh BHUJBI
XUMHAYECKHX CBsI3€H (KOBaJICHTHAs, MOHHAsA, METAJUIMYECKasi, BOJOPOAHAs), TUIIBI
KPUCTAIUIMYECKHUX PEIICTOK BEIIECTB; KJIacCU(PUINPOBATh XUMUUECKUE PEAKIINY;

- chopMupoBaTH MPEICTaBJICHUS: o XUMHYECKOMN COCTaBIISIIOLIEN
€CTECTBCHHOHAYYHON KapTUHBI MHpa, POJIM XMMHUHU B MO3HAHUH SIBICHUI IPUPOABI,
B (OPMHPOBAaHMM MBIIUICHUS W KyJIbTYphl JHMYHOCTH, €€ (DYHKIMOHAJIBHOM
rpaMOTHOCTH, H€O6XOILI/IMOI71 AJid pCHICHUA MNMPAKTUYCCKUX 3adad U 3KOJIOTMYCCKU
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U MPUPOHOM Cpee;

- yMeTb MpPOBOJUTH PACYEThl MO XUMHYECKMM (QOpMyJlaM U YpaBHEHHSIM
XMMUYECKUX PEaKLUH C UCTIOJIb30BaHNEM (PU3MUYECKUX BEITHMUUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpPMAalbHbIE YCIOBHS)
ra3oB, KOJMYECTBA BELICCTBA; UCIONb30BaTh CHCTEMHbIE XHMHYECKUE 3HAHUS IS
OPUHATHSA PELIEHWH B KOHKPETHBIX JKM3HEHHBIX CHTYalUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IIPUMECHCHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIC
cpencTBa
TIOWCKa, aHAIIH3a
u
WHTEPIpEeTauu
nHGOpPMAIUH U
UHQOPMAIOHH
bI€ TEXHOJIOTUU
JUTS BBITIOJTHEHHS
3a1a4
npodeccruoHaabH
OH JEesATEIbHOCTHA

B 00;1acTH HIEHHOCTH HAYYHOTO IO3HAHUSL:

- c(OopMHPOBaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd W OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO Ha
IUanore KyJbTyp, CIOCOOCTBYIOILIETO OCO3HaHMIO
CBOEr0 MeCTa B IIOJUKYIBTYPHOM MUPE;

- COBEpILUCHCTBOBAHME SI3BIKOBOH W YHMTATENLCKOU
KyJIBTYpPbl Kak CpeICTBa B3aMMOJEHCTBUS MEXIY
JIFOABMU U IO3HAHUA MUPaA,

- OCO3HaHWE IIEHHOCTH HAy4YHOW JesSTeNbHOCTH,
TOTOBHOCTh OCYIIIECTBIISATH MIPOEKTHYIO u
MCCIIEIOBATENHCKYIO IEATENFHOCTh WHANBHUTyaJIbHO U B
rpymre;

OBnanenue YHHBeEpCaIbHbIMU Y4eOHBIMHA

NMO3HABATEJbLHBIMH JeHCTBUSAMM:
B) padoTa ¢ uHdopmMaumeii:

- YMeTh IUTAHWPOBAaTh M BBITIONHATh XUMHUYECKHUN OSKCIIEPUMEHT (IPEeBpAICHHS
OpTraHWYECKUX BEIIECTB MPU HArpPEBaHUH, INOJYyUYCHHE JTUJICHA W HM3yYEHHE €ro
CBOWMCTB, Ka4E€CTBCHHBIC PEAKIUU HA allbJETHIBI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OENKOB TPH HArpeBaHWW, I[BETHBIE pPEaKIHU OEIKOB; IMPOBOIHUTH
peakiuu MOHHOTO OOMEHa, OTNpeNeNsaTh Cpely BOAHBIX PACTBOPOB, KA4eCTBEHHBIC
peakiuu Ha cyjbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS; PEIIaTh
JKCIIEpUMEHTAIbHbIE 3amaun 1o Temam "Metammel" u  "Hemeramnel") B
COOTBETCTBHH C MPABWIAMH TEXHUKH 0€30MaCHOCTH MPU 0OpaIlleHNH C BEIeCTBAMHU
U Ja0OpaTOPHBEIM O00OPYIOBaHUEM; TPEACTABISITH PE3YJIbTAThl XHUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH |
(hopMyITUPOBAThH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

- yMETh aHAJIU3UPOBATh XUMHUYECKYI0 HH(DOpPMAIHIO, TMOIydaeMyl0 W3 Pa3HBIX
MCTOYHHKOB (CPEICTB MaccOBOW MH(popMaIu, ceTb IHTepHET u apyrue);

- BJIQJCTh OCHOBHBIMU METOJAMH HAy4YHOIO MO3HAHUS BEIIECTB M XUMHYECKHX
sBIICHUH (HAOIII0ICHIEe, U3MEPEHNUE, IKCTIEPUMEHT, MOJICIINPOBaHUE);

- yMETh MPOBOAMTH pacueThl IO XUMHUYECKUM (opMyjJaM M ypaBHEHHUSIM




- BIAJACTh HAaBBIKAMH MONydYeHUS HWH(OPMALMH U3
HUCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSATEIHHO
OCYILIECTBIIATh TMOWCK, AaHalM3, CHCTEMAaTHU3alUi0 U
UHTEpIpETalii0 MHOOPMAIMU Pa3IUYHbIX BHIOB H
(dhopM TIpeACTaBICHHUS,

- CO3/1aBaTh TEKCTHl B PAa3JIMUHBIX (OpMaTax C y4eToM
HazHaueHWs MWHQOpPMAIMM U LEJIEBOH ayauTopuH,
BbIOMpas ONTHUMalNbHYI0 (OpMY TIpEeACTaBICHHUS U
BU3YaJIU3alNH;

- OLICHUBATh OOCTOBECPHOCTD, JIETUTUMHOCTbD
UH(OpMALNH, €€ COOTBETCTBUE MPABOBBIM H MOPAIIEHO-
3TUYECKHM HOpMaM;

- WUCMOJIb30BaTh CpeAcTBa HMH(MOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI B peICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHU3alMOHHBIX 337a4 C COOJIOICHUEM TPeOOBaHMM
OPrOHOMUKU, TEXHHUKU 6€3OHaCHOCTI/I, TUTUCHBI,
pecypcocOepeeHus, MPaBOBBIX W 3THYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

- BJIaI€Th HAaBbIKaMHU PACIIO3HABaAHUA U 3allIUThI
nHpopMaIuu, HHOPMAITMOHHON O€301TacCHOCTH
JMYHOCTH;

XUMHAYECKHX PEaKIMH C UCTIONb30BaHHEM (PU3UUECKUX BEITUYMH, XapaKTSPUIYIOIIHX
BEIIeCTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIIOJIB30BATh CUCTEMHBIC XMUMHUYCCKUE 3HAHUS IS
MPUHATUS PEIICHUA B KOHKPETHBIX JKM3HCHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM

OK 04.

O dexTuBHO
B3aMMO/ICHCTBOB
aTh ¥ paboTaTh B
KOJUICKTHBE 1
KOMaHJIe

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIPEEICHUIO;

-OBJIaJICHUE HAaBBIKAMU Y4eOHO-MCCIIeIOBATEIhCKOH,
MPOEKTHOM U COLUAIIBHON JIEATEIIbHOCTH;

OBiaaaenue YHHMBepCAJIbHbIMU
KOMMYHUKATHUBHBIMHM JeiCTBUSIMM:

0) coBMecTHAs AeATEeJbHOCTD.

- TOHMMAaTh W  HCIOJB30BATh  IPEHMYINECTBA
KOMaHJHON U MHONBHUYyaIbHOH pabOTHI;
- TPUHUMATh I[ENH COBMECTHOH JEATENbHOCTH,

OpraHM30BbIBATh M KOOPAWHUPOBAThH JCHCTBHUS IO €€
JIOCTHKECHHUIO: COCTaBIISITh IJ1aH JeHCTBHIA,
pacrupenensaTh pPoiaM C Yy4eTOM MHEHUH YYaCTHHKOB
00Cy)XaTh pe3yJIbTaThl COBMECTHOM pabOThI;

- YyMeTh IUTAHUPOBATH U BBIMONHATH XUMHYECKHH DJKCIEPUMEHT (IIPEBpAaIlCHUS
OpPraHWYECKUX BEIECTB NPHU HArpeBaHWH, TOJIYYCHHE STHIIEHA W HW3YyYCHHE ero
CBOICTB, KaueCTBEHHBIE DPEAKIIMM Ha aNbJETHJbI, Kpaxmal, YKCYCHYIO KHCIOTY;
JICHATypanus OCJIKOB IPU HAarpeBaHWHU, I[BETHBIC pPEAKIUU OCJIKOB; IMPOBOIUTH
peaxkiuu MOHHOTO OOMEHa, OMpPEAeNsTh CPEely BOAHBIX PACTBOPOB, KA4eCTBEHHBIE
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
dKCIIEpUMEHTaIbHBIE 3amadud 1o TemamM "'Mertamue” u  "Hemeramiel") B
COOTBETCTBHHM C MPaBUIIAMU TEXHUKH 0€30IIaCHOCTH MPH O0paIlleHHH C BEIIECTBAMHU
u 1abopaTOpHBIM O00OpYNOBAaHHEM; TIPEACTABIATh PE3YJIBTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH |
(GhopMyJIUPOBAThH BHIBOBI HA OCHOBE 3THUX PE3yJIbTaTOB




- KOOpOAWMHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBHUSAX

pealbHOTO, BHPTYaJbHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYLIECTBIISITb ~ IO3UTHUBHOE  CTPATErMYECKOE
MOBEJCHUE B PAa3IUYHbIX CUTYalUsIX, HPOSBISATH

TBOPYECTBO U BOOOPaKCHUE, ObITh HHUIIMATUBHBIM
OBjaeHue YHUBEPCAJLHBIMH  PeryJssTUBHLIMU
JeHCTBUSIMHU:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- IPUHUMATh MOTHBBI M ApIyMEHTHI JPYTUX JIIOAEH NpU
aHaJM3€e Pe3yabTaToOB JACATEIHHOCTH;

- MpHU3HABaTh CBOE MPABO W MPaBO APYTUX JIOACH Ha
OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH
JIPYTOTO YETIOBEKa,

OK 07.
CopneiicTBOBaTh
COXPaHEHUIO
OKpYy>Karoleu
Cpe/Ibl,
pecypcocoepexe
HUIO, IPUMEHSITh
3HaHUS 00
W3MEHEHUHU
KITUMaTa,
MIPHUHITUTIBI
0OepexIIMBOTO
MIPOU3BO/ICTBA,
a¢pdexTrBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaIUSIX

B 00sacTH 3K010rMYeCKOr0 BOCTINTAHMSA:

- c(opMHPOBAHHOCTh  JKOJOTHYECKOH  KYIBTYPHI,
MOHUMAHUE  BIUSHUS  COLMAIBHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
cpenpl, OCO3HaHUE rJ106aIEHOTO XapakTepa
HKOJIOTUYECKHUX TIPodIIeMm;

- IUIAHUPOBaHWE U OCYLIECTBICHUE JEWUCTBUM B
OKpY’)KallIlleW cpeAe Ha OCHOBE 3HAHMS Liellel
YCTOMYMBOI'O Pa3BUTHA YEIOBEUECTBA;

aKTHUBHOE HENpUATHE JCHCTBUM, NPUHOCAIIUX BpEl
OKpYKalolllel cpejie;

- yMEHUE  MPOTrHO3UPOBATh
SKOJIOTMYECKUE  TIOCIEICTBUA
JIEHCTBHN, IPENOTBPAILATD UX;

- pacHIMpeHHUE ONbITa JEATEIbHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH;

- OBJIQJICHUE HABBIKAMU YU9EOHO-UCCIIEIOBATEIbCKOM,
MPOEKTHOM U COLUATIBHOU JIEATEeIIbHOCTH;

H66HaFOHpI/IHTHBIe
npeaAnpruHUMACMBbIX

- chopMupoBaThH MPEICTaBJICHUS: o XUMHYECKOMN COCTaBIISIIOLIEN
€CTEeCTBEHHOHAYYHO! KapTUHBI MHUPA, POJIM XUMHUH B TTO3HAHHUH SBJICHHHA TTPHUPOIIBL,
B (opMHpOBaHMM MBIIUICHUS W KYJIbTYphl JHUYHOCTH, €€ (YHKIMOHATBHOMN
rpaMOTHOCTH, H€O6XOILI/IMOI71 AJid pCHICHUA MNMPAKTHYCCKUX 3aJad U 3KOJIOTMYCCKU
000CHOBaHHOT'O OTHOIICHUsSI K CBOEMY 3/I0POBBIO U IPUPOHOM Cpe/ie;

- yMeTh COOIIFO/IaTh MIPaBHJIA SKOJIOTUYECKH 1EIeCO00pa3HOTO MTOBEICHUS B OBITY H
TPYIOBOM NEATEIHPHOCTA B IENSX COXPAHEHUS CBOETO 3I0POBBS U OKPYKAIOIICH
IMPUPOAHON CpENbl; YUUTHIBATh OINACHOCTb BO3ACHCTBUS HA JKUBBIE OPraHHU3MBI
OTIpeIeTICHHBIX BEIECTB, MTOHMMAsi CMBICH IIOKAa3aTells MPEeeNbHON TOIMyCTHMOM
KOHIICHTPAIIH




2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 72

B T.4.

OcHOBHOe coep:KaHue 64

BT. U.:

TeopeTudeckoe o0ydeHue 30
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmalme

NPHUKJIATHOT0 MOIYJIA) 0
BT. Y..

TeopeTudecKoe o0ydyeHune 2
IIPAKTUYECKUE 3aHATUS 4

IIpoMeskyTouHasi aTTecTaluUs (3a4eT) 2




2.2. TeMaTHYeCKHIi MJIAH H CoIepKaHu e NUCIHUITINHbI

HaumenoBanue Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodeccuoHATLHO-0PUEHTHPOBAHHOE), JIA00PATOPHbIE U Obnem 1aco dopMmupyemblie
. 'beM 4acoB
pa3/1esioB U TeM NpaKTHYecKHe 3aHATUS, TPUKIATHONH MOTYIb KOMMeTeHIH U
1 2 3 4
OcHoBHOeE coiep:kaHne 64
Pa3znen 1. OcHOBBI CTPOEHUSA BelllecTBa 6
Tema 1.1. OcHoBHOe coep:KaHne 4 OK 01
CrpoeHue aToMOB
XUMHUYECKUX Teoperuueckoe o0yueHue 2
AIIEMEHTOB U
pUpoIa CoBpeMeHHasg MoJeib CTpoeHUsA atoMa. CUMBONMYECKUH SI3bIK XMMHHU. XUMUYECKUN 3JEMEHT. DJICKTPOHHAs
XUMUYECKO# cBsi3u  |KOoH(puryparms aroma. Kinaccudpukanus XUMUYECKAX 3JEMEHTOB (s-, P-, d-ameMeHTh). BaneHTHBIC 3JEKTPOHBI. 9
BaneHTHOCTh. DNEKTPOHHAsA MPUPOAA XUMUYECKON CBS3H. DIIEKTPOOTPULIATEIBHOCTh. BUIIBI XUMHUUYECKOH CBS3H
(KoBasIeHTHAs!, MOHHAS, METAJUTMYECKAasi, BOJOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs
[MpakTHYeckue 3aHATHS 2
Pemenue 3amaHuii Ha WCIONB30BaHWE XWMWYECKOW CHMBOJHMKH W HA3BaHWW COEAMHEHWH 10 HOMEHKJIAType
MCKAYHApPOOAHOr'0 COro3a TeOpeTH‘{eCKOﬁ u HpHKJ’Iﬁ]IHOfI XUMHUU U TPpUBUAIBHBIX Ha3BaHUM JJIA COCTaBJICHUA
XUMAYECKUX (OpMYJT JBYXaTOMHBIX COCJUHEHUH (OKCHUAOB, CyIb(QUIOB, THAPWAOB H T.II.) W JPYTrUX
HEOPraHWYECKNX COCTUHEHNH OTIEIbHBIX KIaCCOB. 2
[IpakTrueckne 3aaHWsd Ha YCTAHOBIIEHHE CBI3M MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHUX OJIIEMEHTOB U
MEPUOJUICCKUM U3MCHCHUEM CBOMCTB XMMHUYECKHUX DJIEMEHTOB M UX COGI[I/IHGHI/Iﬁ B COOTBETCTBHUHU C ITOJIOKECHUEM
[lepuonryueckoi CUCTEMBL.
Tema 1.2. OcHoBHOe coiep:kaHue 2 OK 01
Ilepnonnueckuil OK 02
3aKOH U Ta6J'H/II_[a HpaKTI/I‘leCKI/Ie 3aHATUA 2
J.N. Menneneera
Tlepuonuueckas cucrema xummudeckux 3iueMenToB .M. Menneneera. uznueckuii cmpicia [lepuoandeckoro
3akoHa /I.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XMMHUYECKUX DIIEMEHTOB, 00pa3yeMbIX HMHU
MPOCTHIX U CIOKHBIX BELIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUECKOT0 3eMeHTa B [lepuoanueckoit 2

cucreme. MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoauueckoro 3akona /.M. Menneneesa. [Iporuosst 1.11.
MeHJIeJIeeBa. OTKprTI/Ie HOBBIX XUMHUYCCKUX 3JICMCHTOB.




Penrenne mpakTHKO-OPUEHTUPOBAHHBIX TCOPETHUSCKHUX 3aIaHU Ha XapaKTePU3aIlii0 XUMUIECKUX DJIEMEHTOB
«Merannudeckue / HEMETaNIMYECKUE CBOMCTBA, DJIEKTPOOTPUIIATSIILHOCTh XUMUYECKHX 3JICMCHTOB B
COOTBETCTBHUH C UX IJIEKTPOHHBIM CTPOCHHUEM U MOJIOKCHUEM B EPUOANMUECKON CUCTEME XMMHUECKHUX JIEMEHTOB
J.A. MenneneeBay

Paznen 2. Xumnueckue peakuuu 10
Tema 2.1. Tunsl OcHoBHOe coep:;KaHue 4 OK 01
XUMUYECKUX
peaxuii Teopernueckoe o0yyenne 2

Krnaccudukarus v TUIIBI XAMUYECKUX PEaKIMi C y4acTHEM HeOpraHMu4YecKuX BemiecTB. CocTaBlieHUE YpaBHEHUH

peaxiuii coeTMHEHNs, Pa3IoKeHHs, 3aMeIIeHUs1, 0OMEHa, B T.4. PEaKIHi TOPSHHSI, OKHUCICHUA-BOCCTAHOBJICHHUS.

YpaBHeHHS OKUCIIEHUS-BOCCTaHOBIeHHs. CTeneHb okucineHnss. OKUCIUTENb U BOCCTaHOBHUTENh. COCTaBIIEHUE U 2

YpaBHUBaHUE OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKI[Uil METOIOM 3JICKTPOHHOT0 Oananca. OKUCIIUTEIIBHO-

BOCCTaHOBUTENHHBIC PEAKIINU B TIPUPOJIE, TPON3BOACTBEHHBIX MPOIIECCAX U )KU3HEIEATEIILHOCTH OPTaHU3MOB

IIpakTHYeckue 3aHATHS 2

KomnuectBennple oTHoOmeHHs B XUMUH. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHMHHA W PacyeTbl IO

YpaBHEHUSIM XHMHYECKUX peakinui. Monp Kak eJuHWIIa KOJMYeCcTBa BemiecTBa. MoJspHas Macca. 3aKOHBI

COXpaHEHHUsI MacChl M DHEPruu. 3akoH ABOraapo. MomsapHbeii 00beM ra3oB. OTHOCHUTEIBHAS TUIOTHOCTH Ta30B. 2

PacueTsl 1m0 ypaBHEHUSM XMMHYECKHX PEAKIIUN C HCIOJIB30BAHUEM MAacChl, 00beMa (HOPMAaJILHBIE YCIIOBHSI)

ra3oB, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coiep:kaHue 4 OK 01
ONeKTPONUTHIECKAs OK 04
JUCCOLIUALIUS U TeopeTuueckoe o0yueHue 2
WOHHBIN OOMEH

Teopust IEKTPONUTHIECKON Muccoruanuu. NoHbL. DIEKTPOIUTHI, HEJIEKTPOIUTHI. Peakninn MOHHOTO oOMeEHa.

CocraBiieHue peakiuii HOHHOTO OOMEHA MyTeM COCTAaBJICHHS WX TOJHBIX W COKPAIICHHBIX MOHHBIX YPaBHCHHI. 2

KucnotHo-ocHOBHBIE peakuuu. 3a/1laHUs Ha COCTABICHUE HOHHBIX PEeaKInil

JlaGopaTopHble 3aHATHSA 2




JlaGopaTtopHast paboTa ‘“THITBI XUMHYIECKUX PEaKITnii”.
Hccnenopanue TUIOB (110 COCTaBY U KOJUYECTBY UCXOAHBIX U 00Pa3yIONUXCS BEIIECTB) U MPU3HAKOB

XUMUYecKHX peakuuil. [IpoBenenne peakiuii HOHHOrO 0OMeHa, onpe/ielieHHe Cpebl BOAHBIX PaCTBOPOB. 2

3agaHus Ha COCTaBJICHUE MOHHBIX PeaKIUi
KonTpoabnas C

TPOCHHE BEILIECTBA M XUMUYECKUE PEaKIUU 2
padora 1
Pazpen 3. CTpoeHue 1 CBOHCTBA HEOPTAHMYECKUX BellleCTB 16
Tema 3.1. OcHoBHOe cojiep:KkaHue 4 OK 01
Knaccudukarus, OK 02
HOMEHKJIATYpa 1 Teopernueckoe od0yuenune 2 IIK...
CTpOCHUE
HEOPraHMYECKUX n .
penMmer Heoprauundeckoi xumuu. Knaccudukanms HeopraHnieckux BemecTs. [IpocTeie U CI0KHBIC BEIECTBA.

BCIICCTR OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHIbI, THAPOKCUABI, KUCIIOTHI, COIN). B3anMOCBs3b HEOPraHMYECKUX

BEIECTB. ArperaTHble COCTOSIHUA BemecTBa. Kpuctammnueckue u aMmop(HbIe BelecTBa. TUIBI KPUCTATITNYECKUX 2

pEeIIEeTOK (aTOMHasl, MOJIEKYJISIpHasl, HOHHAS, METAJUTNYeCcKast). 3aBUCUMOCTh (PU3NUECKUX CBOHCTB BEIIECTBA OT

TUNA KPUCTALUIMYECKON PEIETKH. 3aBUCIMOCTh XUMHUECKON aKTHBHOCTH BELIECTB OT BHJA XMUMUYECKOH CBS3U U

TUIA KpUCTAUIMYECKOH pemeTky. [[puunHel MHOrooOpasust BeIecTB

I[pakTnyeckne 3aHATHS 2

Homenkinarypa HeopraHMYeCKHX BELIECTB: HA3BAHUE BELIECTBA UCXOS U3 UX XUMUIECKOH HOpMyJIbl HITH

COCTaBJIEHHE XUMHUYECKON (OPMYITBI UCXO/ISl M3 Ha3BaHH BelecTsa o mexxayHapoauoit (MIOITAK) mmu

TPUBUAJIbHON HOMEHKJIATYpE.

Pemenne mnpakTH4YecKMX 3aJaHMM [0  KJaccH(UKAMM, HOMEHKJIATYype U XHMHUYECKUM (opMmyiam

HEOPraHMYEeCKHX BELIECTB Pa3IMYHbIX KiIaccoB (YrapHbIM Tra3, yIJIEKUCHIBIA Ta3, aMMUakK, ramieHas H3BEeCTb, 2

HeTalleHasl M3BeCTh, MUTbEBas COJAa M JPYTHMX): HA3blBaTh W COCTABIATH (OPMYIBI XUMHUYECKHX BEIICCTB,

OTIPEIeIIAThH MPUHAIJIEKHOCTD K KIIaccy.

UcTtounnku xumuueckoi nHpopMannu (CpeacTB MaccoBoi nHpopmanun, cetb UuTepHeT u npyrue). Ilouck

WHQOPMAITUH 110 HA3BAHUSM, HACHTHPHUKATOPAM, CTPYKTYPHBIM (popMynam
Tema 3.2. ®usuko- | OcHOBHOe coaepxaHue 8 OK 01
XUMHUYECKUE OK 02

Teopernueckoe odGyuenune 6

10




CBOMCTBA
HEOPTraHWICCKUX
BEILIECTB

Mertamsl. O6mue hu3nyecKkue U XUMHYECKHe CBOMCTBA MeTaioB. CriocoObl MOTy4YeHns. 3HaueHHe METAJUIOB U
HEMETAJUIOB B NPHUPOJIE M JKU3HEICSITEIIFHOCTH YelIOBEKa M OpraHu3MoB. Koppo3us MeTamioB: BUABI KOPPO3HH,
CHOCOOBI 3aIIUTH METAIIOB OT KOPPO3HU

Hemeramier. O0mue ¢pu3udeckiue U XMMHUYIECKHE CBOMCTBA HEMETA/UIOB. THITMYHBIC CBOMCTBA HeMeTawioB [V—
VII rpynmn. Kiaccudukanus u HOMEHKIATypa COSIUHEHNUN HeMeTauioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B

npupoe

XuUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KUCIIOT, COJICH U
Tip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJAHBIX COSAMHEHUH, BBICIIUX OKCHIIOB U
THUAPOKCHUIOB

HpaKanecKne 3aHATUSA

CocTaBiieHHE YpaBHEHHI XHMHUYECKHX PEAKIMHA C YJaCTHEM MPOCTBIX M CIIOKHBIX HEOPraHMYECKHUX BEIECTB:
METaJUIOB M HEMETAJIJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3IEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBaHHWH U aM(POTEPHBIX THAPOKCUIOB; HEOPraHUIECKUX COJNEH, XapaKTepU3YIOIINX X CBOHCTBA.

Pemrenne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUi HA CBOWCTBA, COCTaB, MOJyUYEHUE U O€30MacHoe
UCIIOJIb30BaHNE BaKHEHIIINX HEOPIaHUUECKUX BEIIECTB B OBITY U MPAKTHYECKOHN JIESTEIbHOCTH YEIOBeKa

IIK...

Tema 3.3.
Unentuduxanms
HEOPraHUYECKUX
BEILECTB

OcHoBHOe coiep;kaHue

JlaGopaTopHble 3aHATUSA

Jlaboparophas padota «neHTurKaiys HEOPraHUISCKUX BEIICCTBY.

PenieHue skCcriepuMEeHTANTBHBIX 33124 110 XUMHUECKHM CBOWCTBAM METAJIOB U HEMETAIUIOB, 10 PACIIO3HABAHUIO U
MOJYYCHHUIO COSIMHCHNI METAJIOB M HEMETAJIJIOB.

I/I,Z[eHTI/I(i]I/IKaHI/IH HCOPTraHNYCCKUX BCIIECTB C MCIIOJIB30BAHHUEM UX q)HSI/IKO-XI/IMI/I‘-IeCKI/IX CBOfICTB, XapaKTCPHBIX
KadeCTBEHHBIX peakiuii. KauecTBeHHBIE peakuMu Ha cyinbdaT-, KapOoHAT- M XJIOPHI-aHHUOHBI, Ha KATHOH
aMMOHHSI

KourpoabHas
patGora 2

CBoiicTBa HCOPraHNYCCKUX BCIICCTB

OK 01
OK 02
OK 04

Paznean 4.

CTpOCHHe H CBOiicTBA OpPraumv4eCKHux BeIecTB

24

Tema 4.1.

OcHoBHOe coep:kaHne

OK 01

11




Kiraccuduxkarus,
CTpOCHUE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Teopernueckoe odGyyeHune

[NosiByieHUE 1 pa3BUTHE OPraHUYECKON XUMHUK Kak Hayku. [Ipeamer opranndyeckoil XuMuu. MecTo 1 3Ha4eHUE
OpPTaHWYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHYECKOe CTPOCHHE KaK MOPAIOK COCIWHEHHS aTOMOB B MOJIEKYyJe COTJIaCHO MX BajeHTHOCTH. OCHOBHBIC
TIOJIOKEHUST TCOPHHM XMMHUYECKOTO CTPOSHHUS OpraHuYecKux coeauHeHuii A.M. ByriepoBa. YriepoaHslii ckenet
OpPTaHMYECKOW MOJICKYJIBI. 3aBUCUMOCTh CBOWMCTB BEIICCTB OT XUMHUYECKOTO CTPOCHHS MOJIeKy’d. M3omepus u
HU30MEpHI.

Ilonsitne o QynkumonamsHOW rpynme. Pammkan. IlpuHIunsl ximaccuUKaluyl OPraHWYECKHUX COEIMHEHUIL.
MexnyHaponHass HOMEHKJIATypa W MPHHIMIIBI HOMCHKJIATYPhl OpraHMdYeckuxX coeauHeHuid. [lonsrtue 00
a30TCOIepXKAIUX COECNWHEHHUIX, OWONIOTMYECKH AaKTHBHBIX BellecTBax (yrieBojax, >KMpax, Oeilkax # Ap.),
BBICOKOMOJIEKYIIIPHBIX COSTMHEHHSIX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckue 3aHATHS

HomenkiaTypa oOpraHM4YecKMX COEAMHEHUH OTHAENbHBIX KJIacCOB  (HACHIIICHHbIE, HEHACBHIIEHHBIE U
apOMaTUYECKUE YTIEBOAOPOMABI, CHHUPTHI, (PEHOMNBI, aubACTHIbl, KETOHBI, KapOOHOBBIE KHCIOTHI © Ap.)
CoctaBieHue MOJHBIX M COKPALICHHBIX CTPYKTYPHBIX ()OPMYJ OPraHMYECKHX BEIIECTB OTHACIIBHBIX KJIAaCCOB,
WCIIOJIB3ysl MX HA3BaHUS MO CHCTEMAaTHUECKOM M TPUBHAJBLHOW HOMEHKIAType (3TWIIEH, alleTHJIeH, TNIHMLEPHH,
¢benomn, hopmanbaeruy, ykCycHasi KUCJIoTa, TIHIKH). PacueTsl npocteiimeir GopMysl OpraHudecKoi MOJIEKYJIbI,
WCXOJsI U3 AIIEMEHTHOTO cocTana (B %)

IIK...

Tema 4.2. CBoiicTBa
OpPTaHUYIECKUX
COEIMHEHUN

OcHoBHOE CoI€pPKaHue

12

Teopernyeckoe o0yyeHue

OU3NKO-XUMHYECKHE CBOWCTBA OPTaHUYECKUX COEJAMHEHUH OTAEIBHBIX KJIACCOB (OCOOCHHOCTH KiaccupUKaIuu
Y HOMEHKJIATYPhl BHYTPH Kjlacca; TOMOJIOTUYECKUH psia u obmas Gopmyna; uomepusi; GU3NUECKUE CBOMCTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI ITOYyYECHUS ):

— TpenenbHbIe YITIEBOAOPOAb! (aJIKaHbl M UKJIOATKAHbI). |'opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHKOB
TEIUIa B TPOMBIIIIEHHOCTH U ObITy. CBOMCTBa MPHPOIHBIX YIJIEBOJOPOJOB, HAXOXKIEHHE B NPUPOAE U
IIPUMEHEHUE AJIKAHOB;

— HenpeAenbHbIe (aJKEHbI, aTKUHBl M aJKaHeHbl) U apOMaTHYeCKHe YIJIeBOAOPOAbl. ['opeHne aneTuieHa Kak
VCTOYHHK BBICOKOTEMIIEPATYPHOIO IJIAMEHU IS CBAPKH U PE3KU METAIIIIOB

OK 01
OK 02
OK 04
IIK...

12




— KHCIIOPOACOEPKAIINE COSTUHEHNS (CITUPTHI M (PEHOIBI, KApOOHOBBIE KUCIOTHI M d(PHPHI, alTbIETHIBI i KETOHEI,
JKUpPBI, yriaeBonbl). [IpakTHyeckoe TNPUMEHEHHWE OTHJCHIJIMKONS, TiunepuHa, ¢enona. [lpumeHeHme
(dopManpaerua, aneTalbIeruaa, YKCyCHOM KUCIOThl. Mblla KaK COJHM BBICIIUX KapOOHOBBIX KUCIOT. Motomue
CBOMCTBA MbLIIa

— a30TCOACpIKAIUEC COCJAUHEHUS (aMUHBI U aMUHOKHCIOTHI, O€iiku). BBICOKOMOJNEKYISIPHBIC COCIUHCHHUS
(cuHTEeTHMYECKHE W OMOJOTHYECKH-aKTUBHBIC). MoOHOMeEp, MonuMep, CTpPyKTypHoe 3BeHo. Ilommmepmnzanms
STHJIEHA KaK OCHOBHOE HAIPaBJICHHE €T0 UCITOIB30BAHMSL.

I'eneTnueckas CBSI3b MEXKY KJIaCCAMH OPTaHUYECKUX COCTUHEHUN

IIpakTuyeckne 3aHATUA

CBoiicTBa OpPraHMYECKUX COCTUHEHUN OTICNBHBIX KJIACCOB (TpUBHAbHAS W MEXKAYHApOIHAS HOMEHKIATYpA,
XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOMyUYeHHUs): MIpeIebHbIe (ATKaHbl U IUKJIOATKAHbI), HepeAeIbHbIe (aJIKEeHBI,
ANKHWHBI M aJKAJUCHBI) U apOMATUYEeCKUE YTIIEBOJOPObI, CIIUPTHI U (EHOIBI, KAPOOHOBBIC KUCIOTHI U (UPHI,
AIbACTHUAbI U KETOHBI, aMUHBI U aMUHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHUSA. 3alIaHI/I$I Ha COCTaBJICHHEC
YPaBHCHUH XUMHYECKHUX PEAKIMN C y4aCTUEM OPraHUYECKUX BEIESCTB HA OCHOBAHUHU MX COCTABA M CTPOCHUS

CocTaBreHue cxeM peakuuil (B TOM 4YMCIe MO MPEeASIOKEHHBIM IENOoYKaM IpeBpallleHuil), XapaKTepU3yOLX
XMUMHAYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHHH OTIENBHBIX KIAcCOB, CIOCOOBI MX IMOJYYECHHUS M Ha3BaHHUE
OpPraHUYECKUX COCIUHEHUH MO TPUBUAIBHON MIIU MEKIYHAPOAHONU CUCTEMATUUECKON HOMEHKIIATYpE.

Peuienne mnpakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJlaHUN HAa CBOMCTBA OPraHUYECKUX COCJAUHEHUMN
OTJIENBbHBIX KJIACCOB

JladopaTtopHas paGoTa

Jlaboparopnast pabora “IIpeBpaienns OpraHMYeCKUX BENIECTB IPH HArPeBaHUU'".
[TomyyeHne STWiieHa W W3YYEHHE €r0 CBOWCTB. MOJEIMpOBaHHME MOJEKYJI W XMMHYECKHX MpPEBpAIleHHU Ha
IpUMepe 3TaHa, STUIEHA, alleTUIeHa U Jp.

Tema 4.3.
Unentuduxanms
OpPraHMYECKUX
BEIIECTB, UX
3HAYCHUE U
MPUMEHEHHUE B
OBITOBOH U
MTPOU3BOICTBEHHOM

OcHoBHOe coep:kaHHne

TeopeaneCKoe 06yqelme

Buoopranmyeckue coenuHenus. [Ipumenenue u Ouonorndeckas poib yrieBonoB. OKHUCICHHE YTIIEBOJOB —
HUCTOYHHUK SHEPIUM JXKUBBIX OPraHMU3MOB. Oo6nactu IMPUMECHCHUA aMHUHOKHUCJIOT. HpeBpameHI/m O€eNIKOB IIMIIHU B
opranm3me. buonorndeckune Qpynkuuu OenkoB. buonorndeckue QpyHKuu xupoB. Poib opranndeckor XUMuM B
penieHny npobeM MUIIeBOH 0€30MacHOCTH

OK 01
OK 02
OK 04
IIK...

13




JEeSATEIbHOCTH Ponp oprammueckoil XMMHM B pEUICHHH MPOOJIEM J>HEPTeTHYEeCKON Oe30MacHOCTH, B PAa3BUTHH MEIHUIIMHEI,
YeJoBeKa CO3/IaHUU HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHHKOB SHEPTUH (aIbTEPHATHBHBIC HCTOUHUKHY dHEeprun). OmacHOCTh
BO3JICUCTBUSI HA KUBBIE OPraHMW3Mbl OPraHUYECKUX BELICCTB OTIACIBHBIX KIAcCOB (YTIEBOAOPOJBI, CIUPTHI,
(heHOITBI, XJIOpOpraHNYEcKHe MPOW3BOAHBIE, ANBAETHABI M JAP.), CMBICI IMOKAa3aTels MPEIeNbHO IOITyCTUMOM
KOHILIEHTpaluu
JlaGopaTopHble 3aHATHSA
Jlaboparophas padota: “UneHTH(UKAIMS OPraHUYECKUX COSIUHEHUHN OTICIBHBIX KIIACCOB™
Wnentnduranyst OpraHWYEecKUX COSAMHEHWH OTACTbHBIX KJaccoB (Ha TpUMepe aibAeTHA0B, Kpaxmala,
YKCYCHOHM KHCIIOTHI, OETKOB M T.II.) C MCIIOJNB30BAHWEM HX (PH3MKO-XMMHYECKAX CBOWCTB W XapaKTEPHBIX
KaueCTBCHHBIX peakuui. JleHaTypauus Oenka mpu HarpeBaHud. lIBeTHble peakiuu OeiikoB. Bo3HHMKHOBEHHE
AQHAIUTUYECKOTO CUTHAlAa C TOYKHU 3pEHHUS XMMHYECKHX IPOIECCOB MpPU MPOTEKAHWU KAaUeCTBEHHOM peakiuu,
MO3BOJISTIONIEH HASHTH(DUIIMPOBATH MPEIOKEHHBIE OPraHNIEeCKHE BEIIeCTBa
Konrpox,nas CTpyKTypa U CBOICTBA OPraHUYECKUX BEILIECCTB
padora 3 TPYKIYP p
Paszpea S. Kunernyeckne u TepMoANHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEeKAHNA XHMHUYECKUX peakuui
Ckopoctb OcHoBHOe coiep;kaHHue OK 01
XUMHYECKHUX OK 02
peaKiuid. IIK...
XUMUYECKOE
paBHOBECHE
TeopeTnyeckoe o0yueHue
CKOpOCTb peakiny, ee 3aBUCHMOCTh OT Pa3IUYHBIX (DaKTOPOB: MPHUPOABI pearupyroIix BEIECTB, KOHICHTPAIIMN
pearupyonpx BEHIeCTB, TEMIIEPaTypbl M IUIOMIAAH PEaKIUOHHONW IOBEPXHOCTH. TerioBbie 3(PQEKThI
XUMUYECKUX PeaKuil. DK30- U SHIOTEPMHUUYECKUE, PEAKLIUU.
OOpatumMocTh peakiuii. XMMHUYECKOE PAaBHOBECHE M €ro CMEIICHHE I0J JEHCTBMEM pa3iMyHbIX (DakTOpOB
(KOHIIEHTpanysl peareHTOB WM MPOAYKTOB pPEaklMH, JaBJeHHE, TeMIlepaTypa) A CO3/JaHUS ONTHMAIIbHBIX
YCIIOBHM NTPOTEKaHUsI XMMUUYECKUX ITpoueccoB. ITpunimn Jle Harense
IIpakTH4yeckne 3aHATUA OK 01
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Pemenne NmpakTHKO-OpUEHTHPOBAHHBIX 3alaHWNl Ha aHamu3 (aKkTOpOB, BIUAIONINX HAa W3MEHEHHE CKOPOCTH OK 02
XUMHAYECKOH peakiuu, B T.4. C MO3UIHMHA SKOJOTHYECKH IEIecoo0pa3sHOro MoBeleHHs B OBITY M TPYIOBOM IIK...
JIEATENIBHOCTH B IIENISIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKpY Karollel IpUpoAHOI cpeabl.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npunHnuna Jle-IllaTtense s HaxoXaeHUA
HaIpaBJICHUS] CMEUICHHUS PaBHOBECHA XHMHYECKOW pEeakiuu W aHanu3 (akTOpOB, BIVIOMINX HAa CMEIICHHE
XUMHAYECKOTO PaBHOBECHS
Paznea 6. PacTBOpHI
Tema 6.1. OcHoBHOe coep:;KaHue OK 01
[onsTre o OK 02
pacTBopax TeopeTnyeckoe o0yuenue OK 07
1IK...
PactBopenne kak (u3mKO-XMMHUYecKHil Tiporiecc. PactBopel. CriocoOBbl  MPUTOTOBICHHUS PacTBOPOB.
PactBopuMocTh. MaccoBast 11ofi1 pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3zaTedsl MpeAenbHO JOMYyCTUMON
KOHIICHTPAIMH U €r0 MCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOH 0€30acHOCTH.
[IpaBuia SKOIOTHYECKH IENeCO00Pa3HOTO MOBECHNUS B OBITY M TPYIOBOW NEATEIHHOCTH B IENSIX COXPAHECHUS
CBOETO 3JIOPOBBS U OKpYXKalollel NpUpOJHON Ccpenbl; OMAcCHOCTh BO3ACMCTBUS Ha JKHMBBIE OpPraHU3MBI
OTIpe/IeNICHHBIX BEUIECTB.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHWii HA pPACTBOPHL, HUCIOJB3yeMble B OBITOBOW U
MIPOM3BOICTBEHHOM JEATETFHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE coIepKaHIe OK 01
Hccnenosanue OK 02
CBOMCTB pacTBOPOB | JIaGopaTopHbIe 3aHATHS OK 04
IIK...
Jlaboparophas padota «IIpuroroBieHne pacCTBOPOBY.
[IpuroroBnenne pacTBOpPOB 3afaHHON (MaccoBoil, %) KOHIEHTpalMu (C TPaKTUKO-OPHEHTHPOBAHHBIMU
BOTIPOCAMHM) M OMpeJieNIeHHE Cpelbl BOAHBIX PACTBOPOB.
Pemenue 3a7au Ha MPUTOTOBJIEHHUE PACTBOPOB
IIpodeccnonanbHO-OpHEHTHPOBAHHOE cO/lep:kaHue (Coiep:kaHie MPHUKJIATHOTO MOTYJIS)
Paznen 7. XuMusi B 6bITY H IPOH3BOACTBEHHON JeATEIHLHOCTH YeI10BeKa OK 01
OK 02
Xumust B ObITY 1 OcHOBHOe cojiep:kaHue OK 04
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NpOU3BOACTBEHHOU |TeopeTHyeckoe odyyeHue 2 OK 07
NEeATEILHOCTH IIK...
YeroBeKa Hogelitme nocTmwKeHHs XUMHUYECKOH HAyKH W XHMHYECKOW TexHonoruu. Poms xuMuu B obecreueHHH

AKOJIOTHIECKOH, IHEPTETUICCKONW M TTUIIICBOM 0€30IMaCHOCTH, Pa3BUTHH MEIUIMHEI. [IpaBria moucKa u aHaIn3a 2

XUMHAYECKON WH(GOpMAIMN W3 PAa3INYHBIX WCTOYHHWKOB (Hay4YHas M y4eOHO-Hay4yHas JTUTepaTypa, CpeicTBa

MaccoBoii napopmanuu, cetb aTEpHET)

IIpakTH4yeckne 3aHATUSA

[louck W aHanM3 KeWCOB O MPUMEHEHWH XUMHYECKHX BEIIECTB W TEXHOJIOTHH € y4yeToM Oynyrieil

po(hecCHOHANBHON NIEATENIbHOCTH MO0 TeMaM: BaXHEHWINME CTPOWTENbHbIE MaTepHalbl, KOHCTPYKIIMOHHBIC

MaTepuaibl, KpacKu, CTEKJI0, KepaMUKa, MaTepHaibl Ul AIEKTPOHUKY, HAHOMAaTepHaIbl, TEKCTHIIBHBIE BOJIOKHA, 4

HNCTOYHUKHU DHEPTHUHU, OPTaHUYCCKUC U MUHCPAJIbHBIC YI[O6p€HI/I$I, JICKapCTBCHHLIC BCIICCTBA, 6I>ITOBa$1 XUMHUA.

3amura: IIpeacraBienne pe3ynbTaToOB pelIeHns KeHCoB B (hopMe MUHHU-TOKIIaa ¢ TIpe3eHTaInei

IIpome:xyTouHas aTTecTalMs MO JUCHUILINHE (3a4eT) 2

Bcero 72
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3. YCJIOBMS PEAJIM3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJIbHOM
JANCHOUIITINHBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlisa peanuzanyi mporpamMmbl JTUCIHHUIUIMHBL MPEAYCMOTpPEH y4ueOHBIH KaOWHET
XUMUH.

OGopynoBanne y4yeOHOro KkaOuHeTra (HArJSAHbIE TOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOXKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX MOPOJ U MUHEpaJIoB, Tabnuila MeHpaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
00pa3oBaTeibHbIE PECYPCHI.

Texnnueckue cpeacrBa oO0y4yeHHMsi: KOMIBIOTEp C  YCTPOMCTBAMH
BOCIIPOU3BEJEHUSI 3BYKa, MPUHTEP, MYJbTUMEIHUA-TIPOCKTOP C HKPAHOM, YKa3Ka-
IIPE3EHTED IS NTPE3CHTALUN.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI /IS KareJlbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIIKU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOUYKH, IITATUBBI I MPOOUPOK, MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JeiuTeNbHble MuauHApudeckue (50-100 wmut), cTynmku c
NeCcTUKOM, (ap@opoBbie YalllK¥, NUHUETHI, (UIBTPbHl OyMakHbIe, BaTa, Mapiid,
YacOBBIE CTEKJIA, AJIEKTPOIUIMTKH, JAa0OpAaTOPHbBIE IITATHBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp ISl MOMYYEHUs ra3oB (WM MPOOMpKA C Tra300TBOJAHON TPYOKOi),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHBIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 mn), BoasHas OaHsl (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKUE
K0J10b!1 151 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE IOJOCKU JIJIsl onpenenenust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHANKATOP; MUNeTku Ha 1, 10,
50 M (umu gosatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIM aHATIWTUYECKHE Bechl, pH-meTphl,
CYNMIUIBHBIN mKad, U Ap. TabopaTopHOE 000PYyI0BaHNE.
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3.2. UndopMmannonHoe odecrieyeHue peain3aluy NporpaMmai.

Jlyist cTy1IeHTOB

INabpuensa O.C, OctpoymoB WN.I'. Xumusa nns mpodeccuii u cnenuaibHOCTEN

TEXHUYIECKOTO Npoduiis: yIeOHUK IS CTY/I. YUIpeXKACHUM cpea.mpod. oOpa3oBaHus. —
M., 2019

IMa6puensa O.C, OctpoymoB U.I'., Octpoymosa E.E. u np. Xumus nist mpodeccuii u
CHEIMAIBHOCTEH €CTECTBEHHO-HAYYHOTO MPOGWIs: YICOHUK IS CTYH. YUPEKIACHHUN
cpen.mpod. oopazoanus. — M., 2018.

INabpuensa O.C., OctpoymoB WN.I'. Xumus nns npodeccuit U cnenuaibHOCTEN
COIMAIPHOOKOHOMUYECKOTO W TYMAaHHTApHOTO Tpodriiel: y4eOHHWK IS CTY.
yupexaeHuit cpen.mpod. oopazoanus. — M., 2019.

I'abpuensn O.C., OctpoymoB WN.I'., CnaaxoB C.A., HJopodeera H.M. Ilpaktukym:
y4e0.1mocobue s CTy 1. YIpeKIeHHUH cpe. nmpod. oopazoBanus. — M., 20120.

INa6puensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusi: mocodue st TOATOTOBKHU
Kk EI'D: yue6.mocobue s cTya. yupexaeHui cpe. mpod. oopazopanus. — M., 2022.

INa6puensa O.C, JlbicoBa I'.I'. Xumus. TecTsl, 3a1a4uu U ynpaxxHeHus: yued.mocoodue
JUTSL CTYJI. YUpEKIeHuM cpe. mpod. oopazoanusi. — M., 2020.

Epoxun FO.M., Koanesa WN.b. Xumus mis npodeccuit u cnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MpOoQuiieii: yUeOHUK I CTYJ. YUPEKICHHMI
cpea.npod. odpazoBanusi. — M., 2020

Epoxun HO.M. Xumwus: 3amaun U yhnpaxkHeHus: yueO.mocobue sl CTYA.
yupexJieHuit cpea. npod. oopazoBanus. — M., 2020,

Epoxun FHO. M. COOpHUK TECTOBBIX 3a/laHUi MO XWMMHUHU: ydel.nmocoOue A CTYy..
yapexaeHuit cpen. nmpod. oopazosanus. — M., 2020.

Epoxun FO. M., Kopanera M. b. Xumusa mns npodeccuil v cCrenualIbHOCTEH

TEXHUYECKOTO Tpoduiia. DIEKTPOHHBIM y4eOHO-METOAMYECKH KOMIUIeKC. — M.,
2020

CnagxoB C. A, OctpoymoB WN.I'., I'abpuensu O.C, JlykpsinoBa H.H. Xumus nns
npodeccuil U crnenuanbHOCTEN TEXHUYECKOTro Mpo@uiis. DIEKTPOHHOE MPUIIOKEHUE

(9MeKTpOHHOE yueOHOE M3/IaHNe) IS CTY. YUpexACHHUI cpea.mpod. oOpa3oBaHUs. —
M., 2020.
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s mpenonaBarens

®enepanbHblil 3ak0oH oT 29.11.2012 Ne 273-D3 «O06 obOpazoBanuu B Poccuiickoi
denepanum.

[Ipukaz MunucrepctBa oOpazoBanuss U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEpXKACHUHU (PelepaqbHOr0 TOCYJAapCTBEHHOTO 00Opa3oBaTeIbHOTO  CTaHJapTa
cpeaHero (IoJIHOTro) o0I1Iero oopa3oBaHus».

[Ipuka3 MunucrepctBa obpazoBanus U Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHnun wu3MeHeHudd B Ilpukaz MuHuctepcTtBa oOpazoBaHuss U Hayku P® ot
17.05.2012 Ne 413 “O6 yrBepx)IeHHH (enepaJbHOro TOCYAapCTBEHHOIO
00pa30BaTEIBLHOIO CTAHAAPTA CPEHETO (MOTHOTO) 0011IeTO 00pa30BaHU ».

[Tucemo JlenmapramMeHTa rocyAapCTBEHHOW MOJUTUKU B cepe MOArOTOBKH padbouyux
kazgpoB u JII1O Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHnanuu 1o
OpraHM3alM IMOJIyYeHHsS CpeIHero oOmiero oOpa3oBaHUS B IpeAesiax OCBOCHUS
00pa3oBaTeNbHBIX MPOrPAMM CpPEIHET0 MpodecCHOHANIBHOTO O0pa3oBaHUs Ha 0ase
OCHOBHOT0O  oOmiero oOpa3oBaHusi €  ydeToM TpeOoBaHUM  (enepabHBIX
rOCyJapCTBEHHBIX OOpa30BaTEIbHBIX CTAHIAPTOB U MOJydyaeMod mpodeccuu WIH
CHEIHMAIbHOCTH CPEeIHEro Mpo(heCcCHOHATEHOTO 00pa30BaHUsM.

lNabpuensa O.C., JIvicoBa I'.I'. Xumusi: kHUTA A9 TpernogaBaTeis: y4deO.-MeTo.
nmocobue. — M., 2020.

lNa6puensa O.C. u ap. Xumust s npodeccuii U CnenualIbHOCTEH TEXHUYECKOTO
npoduiis (3MEKTPOHHOE TPUIIOKECHHE).

NHuTepHeT-pecypcehl

www.pvg.mk.ru(omummuana «I[Tokopu BopoObeBbI TOpBI»).

www.hemi.wallst.ru(O6pa3oBaTenbHBINA CAUT IS IKOJTHHAUKOB « XUMUS).

www.alhimikov.net(O6pa3oBarenbHbINA CAHT IS ITKOJBHUKOB).

www.chem.msu.su(3nekTpoHHas ONOIHOTEKA IO XMMHH)

WWW.enauki.ru(MHTepHeT-u3IaHue 1Jis1 yuuTenei « ECTeCTBCHHbBIC HAYKI ).

www.1september.ru(meromudeckas razera «llepBoe CeHTIOPS»).

www.hvsh.ru(Gkypaan « XuMus B TITKOJIC» ).

WWW.NI]J.ruGKkypHaT «XUMUS ¥ JKUZHBY).

www.chemistry-chemists.cCom(a;1eKTpoHHBIH KypHAT « X UMUK H XUMHS).
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http://www.hij.ru/
http://www.chemistry-chemists.com/

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOJ'IB N OICHKA PE3YyJIbTATOB o6yquH>1 OCYHICCTBIECTCA IPLIIOAaBaTCICM

B TpoIecce TMPOBEACHUS TMPAKTUYCCKUX 3aHATHH © J1a00paTOpHBIX padorT,
TECTUPOBAHUS, a TAKXKE BBHITIOJHEHHsI OOYYAIONUMUCS WHIAUBUAYATBHBIX 3aTaHUM,
IIPOEKTOB, HWCCIEAOBaHUNA. Pe3ynbrarhl OOydeHHUsS ONPEAeIsIOT, YTO O0ydaroluecs
JOJDKHBI 3HATh, TIOHMMAaTh W JEMOHCTPHPOBATH 1O 3aBEPIICHUU HW3yUYCHUS
JUCITUTITHBI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS Y4eOHOM
JTUCITUTIIMHBI MCTIONB3YETCS CUCTEMa OIEHOYHBIX MEPOTNPHUATHN, MPEICTaBIISIONMAS
cO00M KOMIUIEKC Y4YEOHBIX MEpONpPHATHH, COITACOBAHHBIX C pe3yJbTaTaMH OOYdYeHHsS H

chopmynupoBanubeix ¢ yuetoM @I'OC COO (mpenmerHbie pe3yiabTaThl 1o aucuuminiae) u GIrOC
CIIO.

Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus .
MepOonpUATHI
| | OcHoBHOe conepxanune
1 Dopmy/IMpOBaTh
Pa3nes 1. OcHoBbI PMYJHP
0a30BbIe NOHATHA U
CTPOCHHS BellecTBA
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKHX DJIEMEHTOB
U IPUPOJIa XUMHUYECKOM
CBS3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
ANEKTPOOTPHULATETLHOCTH

XUMHUYECKUX AIIEMEHTOB U
PUPOJA XUMUYECKOU CBSI3N».

2. 3agauM Ha COCTaBIIEHUE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynb(hUI0B, THIPUIOB
U T.IL).

3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHU COCIMHEHUH I10
HOMEHKJIAType MEKIyHapOIHOTO
COI03a TEOPETUYECKON U
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIs
COCTaBJICHUS] XUMHUYECKUX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(GUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

CO@,Z[I/IHCHI/II\/'I OTACJIBHBIX KJIaCCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Meupeneena

XapakTepu30BaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CHUCTEME
XUMHNYCCKUX OJICMCHTOB
J.N. Menneneena

1. Tect «MeTamnuueckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX 3JIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MenneneeBay.

2. IlpakTuyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
H3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COCJIMHEHHUN B COOTBETCTBHU C
nonoxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUS HA
XapaKTEepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKON cCucTeMe
XUMHYECKHUX DIIEMEHTOB

J.1. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHYECCKHUX peaKum”l

KontpoabHnas padora
«CTpoeHue BelecTBa U
XUMHYECKHE PeaKum
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBICHUE
OK 04 |peakiuii COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pPEeaKIUid:
oOMeHa, 3aMEeIICHNUs, — COCIMHEHMS, 3aMELICHUS,
OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTAHOBUTEIBLHBIE — OKUCJIUTEIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OaiaHca.
2. 3a/lauyu Ha pacyeT MacChl
BEIIeCTBA UJIN 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUs 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M MIOHHBIM |XUMHYECKHX PEaKIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI'0 0OMEHa C peakuuii ¢ yyacTueM KUCJoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MEHEHHS
KHCJIOTHOCTH CPEIBI
2. JIaboparopnas padota "Turbl
XUMHUYECKUX peakiui”
3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
HEOPraHu4eCKHX
BeIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIeCTB

«CBOHCTBa HEOPraHHUYECKUX
BeLIeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
I1K...

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIMi
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTHKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIHMA C y4acTUEM
HEOPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannyeckux |«CTpoeHHe H CBOICTBA
OPraHu4eCKuX BeIeCTB OPraHM4ecKHX BelecTB)
BeLIECTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIeHHE
[K... CTpOEHHE U OpraHMYEeCcKre BEIIeCTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEILECTB
OTJIENBbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOoCcTaBJIEHHE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OpraHUYECKUX
IK... OpPraHMYECKUX BEILECTB OT [BEIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacueTtHnle 3a1a4u 11O
YPaBHEHUSIM PEAKLHUI C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUU  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue U OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IK... MPUMEHEHUE B OBITOBOW |COCTUHEHHI OTACTBHBIX |OPraHUYEeCKUX BEILIECTB, B T.4.
Y IIPOU3BOCTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(PHUKAIMA B OBITY
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
IK... paBHOBECHE pearupyromux BenecTB U |aHaiu3 GakTOpPOB, BIHSIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUI peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHuuna Jle-
KOHLIEHTpauuu BeulecTs, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKOW peaKkIuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Pasnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
IIK ... 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK ... HCTUHHBIX PACTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepKaHMe (CoAepKaHue NPUKJIATHOTO0 MOLYJIS)

7 Paspnen 7. OuenuBarth nocJjieAcTBHs |3amuTa Kelica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI

0e3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yauerom Oynymieit
OK 02  |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHalbHOI
OK 04 |nmesTenbHOCTH YeIOBEKa |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesITeTbHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK ... no3unuii skosornueckor | 1. Ilorennenue knumara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuansl 17151 aBua-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUSL.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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