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1. O0masi XapaKkTepUCTUKA NPUMEPHOH padoveil MPOrpamMmbl
0011e00pa30BaTEIbHON JUCHUILINHBI «XUMHS»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI mpodeccuoHAIbHONH 00pa3oBaTe/bHOIM
NMPOrpamMMbl

OO0meobOpa3oBaTeNibHass ~ AWCHHUIIMHA ~ «XUMHS»  SBISETCS  00S3aTeNbHOM  YacThIO
o0mieoOpa3oBarebHOr0  IHMKJIA 00Opa3oBaTesnbHOM mporpamMmmbl B cootBerctBUM ¢ PI'OC
crenpanbHocTH 44.02.03 [legaroruka q0mOJHUATEILHOTO OOpa30BaHMS.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThl 0CBOCHUS IUCIUTIIUHbBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI
dopMUpOBaHUE y CTYICHTOB MPEJCTABICHUS O XMMUYECKON COCTaBIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MUpPa KaK OCHOBBI NMPUHATHUS PEUICHUN B KU3HEHHBIX M MPOU3BOJICTBEHHBIX CUTYalLIUSX,
OTBETCTBEHHOTI'O MTOBEJICHUS B IPUPOJIHOM Cpeie.
3ajaun JUCHUTIIINHBI:
1) chopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IIPOLIECCOB U SIBICHUN B
OKpYXarollel cpesie, LEeTOCTHON HaydyHOW KapTHUHBI MHpA, B3aMMOCBSA3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;
2) pa3BUTh YMEHHS COCTaBIATH (OPMYIIbI HEOPTraHMUYECKUX M OPTaHMYECKUX BEIECTB, YPaBHEHUS
XUMHYECKHX pEaKlIHl, OOBSICHITh HUX CMBICI, HWHTEPIPETHUPOBATh PE3YJIbTAThl XHUMHUYECKUX
AKCIIEPUMEHTOB,
3) cdopMupoBaTh HAaBBIKM TPOBEIACHHUS IMPOCTCUIINX XUMHYCCKHX JKCIEPUMEHTATBHBIX
UCCIIEIOBAaHM C COOJIOZACHNEM MpaBUi 0€30IacCHOTO OOpAaIICHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHUEM;
4) pa3BUTh YMCHHS HCIOJNB30BaTh HH(POPMANMIO XUMHUYECKOTO XapaKTepa W3 Pa3IAYHBIX
HUCTOYHUKOB;
5) cdopMupoBaTh YMEHHUS HPOTHO3UPOBATH IOCIEACTBUS CBOCH NEATEIHHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopmMupoBaTh MOHMMAHUE 3HAUYMMOCTH JOCTHMKEHHH XMUMHYECKONW HAyKH M TEXHOJOTHH st
Pa3BUTHS COIMATBHOM U MMPOU3BOJICTBEHHOM cep.



1.2.2. Ilnannpyemble pe3yJbTaThbl OCBOeHHUsI 001ieo0pasoBaTebHO JUCHUILIMHBI B c0oTBeTcTBUM ¢ PT'OC CIIO m Ha ocHoBe ®I'OC

COO

odume
KOMIIETeHLMHU

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHBI

Oo6mme!

JucuuIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JESATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOI0 BOCIIUTAHMS:

- TOTOBHOCTb K TpyAy, OCO3HAHUE IIEHHOCTU
MacTepcTBa, TpyAoIto0ue;

- TOTOBHOCTh K AaKTHUBHOH  JI€ITEIbHOCTHU
TEXHOJOTMYECKON U COLMAIbHON HAITPABJICHHOCTH,
CIIOCOOHOCTh ~MHUIIMMPOBATh, ILJIAHUPOBATh M
CaMOCTOSITEIILHO BBITIOJIHITH TaKYIO ACSATEIHHOCTD;
- HMHTEpEC K Pa3IM4YHBIM chepam
poeCCHOHAIBHON e TEIHLHOCTH,

OBjageHue  YHUBEPCAJIbHBIMH

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:
- CaMOCTOSITEIIEHO (hopMynpoBaTh 51
aKTyalu3upoBaTh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE}

- YCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK I
OCHOBAaHUS JUIA CpaBHEHUA, KIacCU(DUKAIUU U
00001IeHHS;

- OmpenemnsiTh IeNd JIeITeIbHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;
- BBISBJISTH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B
paccMaTpUBAEMBbIX SIBICHUSX;

Y4eOHbIMHU

3aaaBaTb

IIP2. BnajgeHue CUCTEMON XMMHUUYECKHX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHH AJIEMEHT, aTOM, JJICKTPOHHAs
o0oJiouka aToMma, s-, p-, d-3JeKTPOHHBIC OPOUTAIIM aTOMOB, HOH, MOJICKYJIA,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEIbHOCTb, CTEIEHb OKHCICHUS, XMMHUYECKas
CBSI3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYIIA, PAAUKal, U30MEPUs, U30MEPbI, TOMOJIOTHYECKHIA
psil, TOMOJIOTH, YTIEBOAOPObI, KHUCIOPOA- U a30TCOJIEPKAIINE COCAMHEHHUS,

OMOJIOTMYeCKH aKTHUBHBIC BellecTBa (YIJIEBOAbBI, JKUPBI, OEIKH), MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIUHECHUS,
KPUCTAJIJIMYECKAsl PEIIeTKa, THUIbl XUMHUYECKUX pPEaKIuil (OKUCIUTEIbHO-

BOCCTAaHOBUTEJIbHbIE, 3K30-U SHIAOTEPMHUUECKUE, PEaKIIMM UOHHOTO 0OMEHa),
pacTBOp, DJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JTUCCOLMALINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKINU, XUMHYECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHUYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IE€KTPOIUTHYECKON
aucconuanuu, nepuoaudyeckui 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PaKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyUEHHUH U O€30M1acHOM HCIIOJIb30BaHUH
BAXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

IIP3. chopMUpPOBAaHHOCTH YMEHUN BBIABIATH XapaKTepHbIE NMPU3HAKHU U
B3aMMOCBSA3b M3YUYEHHBIX MOHATHM, IPUMEHATH COOTBETCTBYIOLIUE MOHATHS

! VKa3bIBAIOTCS THYHOCTHBIE W MeTanpeMeTHEIe pe3yasratsl u3 PTOC COO (B moceaneii peqaximu ot 12.08.2022) B otriaronsHoii Gopme, hopmMupyeMbie 0611eo0pazoBaTeIbHOI

JUCIUATIIINHON

2 I[I/ICIII/IHJ'H/IHapHHe (HpeﬂMCTHLIe) PE3YyJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MGTOI[HKOﬁ npenoaaBaHus AUCHUTUIMHBL




- BHOCUTH KOPPEKTHBBI B  JICATEIHHOCTH,
OIICHUBAaTh COOTBETCTBUE PE3yJIbTATOB IIEJISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BIQJICTh HABBIKAMH Y4YeOHO-MCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeATEIBHOCTH, HaBBIKAMH
pa3perieHus mpoodieM;

- BBIABJIATH TPUYMHHO-CIEJACTBEHHBIE CBS3U U
aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJHUTh apryMEHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapamMeTpbl U KpUTEPUH PEIICHNUS,

- AQHAIM3MPOBAThH IOJYYCHHBIC B XOJIC PEIICHHUS
3aJlauyd  PEe3yNbTaThl, KPUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMeTh TIEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO H
MPAKTHYECKYI0 00JaCTH KUZHEICATEIbHOCTH;

- yYMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUIaTh  HOBBIE  HUJEH,
OpPUTHHAIILHBIE TTOIXO/IbI U PEIICHUS;
- CITOCOOHOCTH MIX MCITOJIE30BaHUS B
MO3HABATENILHOMN U COIIMAIbHOM MPaKTHUKE

npeniaraTh

IpY ONHMCAHUU CTPOECHHUS M CBONCTB HEOPraHUYECKMX M OPraHMYECKUX
BEUICCTB U MX MPEBPAILECHUN; BBIABIATH B3aUMOCBI3b XUMUUECKUX 3HAHUU C
HNOHATUSIMU U IPEJICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

ITP4. cpopmMHpPOBAHHOCTE YMEHMH MCIIOJIB30BaTh HAMMEHOBAHUS
XUMHUYECKUX COEIMHEHUI MEXIYHAapOJHOIO COH3a TEOPETUYECKOU U
IPUKIAJHON XMMHMHM M TPUBHAJIBHBIC HA3BAHMWA BAXXHEUIINX BELIECTB
(9TUJICH, alleTWIICH, TIHIEPUH, (eHoJ, GopManbIeTua, YKCYCHas KUCIIOTa,
[JIMLIUH, YrapHbId ra3, YIJEKUCIBIA Ta3, aMMHaK, TrallleHas H3BeCTb,
HeralieHasi HM3BeCTb, MHUTHEBAas COJa M JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB, YPAaBHEHUA XHMHUYECKHUX
peakuui, oOBSACHATh UX CMBICI; MOATBEPKIATh XapaKTEPHbIE XMUMHUECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH OKCIEPUMEHTAMU M 3aIUCSIMU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

IIPS. chopmMHpOBaHHOCTH YMEHHMH yCTaHABJIMBAaTh IMPUHAIJICKHOCTD
M3YYEHHBIX HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K OMNPECIIEHHBIM
KJlaccaM U IpyINIIaM COEJUHEHMH, XapaKTepU30BaTh UX COCTAB U BaKHEUIINE
CBOICTBa; OIpEAeNsTh BUIbl XUMHUYECKUX CBSI3€il (KOBaJleHTHasi, MOHHas,
MeTaJuIn4YecKas, BOAOPOAHAs), TUIIbl KPUCTAJIMYECKHX PEIIETOK BEILECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

I1P1. Cc(OPMHPOBAHHOCTh  TPE/ICTaBICHUM: 0  XHMHYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAy4YHON KapTUHBI MHUpPA, pOJIM XHUMUU B
MO3HAHUU SIBJIEHUN NpPUPOJBI, B (OPMUPOBAHMU MBILIUIEHUS M KYJIbTYpHI
JUYHOCTH, €€ (DYHKIMOHAJIBbHOM I'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIleHus
NPaKTUYECKUX 3a]a4 U KOJOTMUECKH 00OCHOBAHHOTI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

ITP7. chopMupOBaHHOCTH YMEHHMH MPOBOAUTH PACUETHI M0 XUMHUUECKUM
dopMynaM U ypaBHEHUSIM XHMHUYECKUX pEaKUud C HCIOIb30BaHUEM
(GU3NUeCKUX BEIMYMH, XapaKTEPHU3YIOUIMX BEIIECTBA C KOJIUYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOPMaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; HUCIOJIb30BaTh CUCTEMHBIE XUMHYECKHE 3HAHUS I NPUHATHS
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIlECTBAMU
U X IPUMEHEHUEM




OK 02.
Hcnonb3oBarh
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIIOCOOCTBYIOLIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpUICHCTBOBAHUE SA3BIKOBON M UYUTATEIbCKOMN
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTUM HAy4YHOW JESTENIbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  HIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMU

N03HABATEJIbHBIMM JeHCTBUSIMU:

B) pabdota ¢ nnpopmanueii:

- BJIAJEeTh HaBbIKAMH MOJYyYEHHs] MHPOpPMALUU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIIATh NOUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM mpecTaBIeHHUS;

- co3JlaBaTh TEKCThl B pas3IUYHbIX (opmarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUH, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3YyaJIN3al1H;

- OLEHUBaThb JIOCTOBEPHOCTh, JIETMTHUMHOCTb
UHPOpPMAlLIUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HCIOJB30BaTh CpPEACTBa HMH(POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peUIeHUH
KOIHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHM3alMOHHBIX  3aJa4 ¢  CcOOJI0JeHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€301acCHOCTH,

IIP8. chopMUPOBAHHOCT, yMEH IUIAHUPOBATH W BBHINOJHSATH
XUMHUYECKHM HKCHEPUMEHT (MPEBPALEHUS] OPraHUYeCKHX BEIIECTB IpU
HarpeBaHuM, MOJYYEHHE STUJIEHA U HU3YYEHHME €ro CBOMCTB, KaUECTBEHHBIE
peaKuu Ha allbJeTu/Ibl, KpaxMaj, YKCYCHYIO KUCJIOTY; JAeHaTypalus O0eIKoB
IpU HAarpeBaHUM, I[BETHHIC PEAKUUU OEJNKOB; MPOBOJUTH PEAKIUU HOHHOTO
oOMeHa, OMpeeNiATh CpeAy BOJHBIX PaCTBOPOB, KAYECTBEHHBIC PEAaKIMU Ha
cynbdar-, KapOOHAT- W XJIOPUA-aHHUOHBI, HA KAaTHOH aMMOHHS; peIaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metaiel" u "Hemeramisl") B
COOTBETCTBUHM C TPABWJIAMH TEXHUKH OE30MACHOCTH IpH OOpalleHuH ¢
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAThI
XUMHUUYECKOI0 IKCIIEPUMEHTA B (POpME 3aMUCH YPaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

IIPY. cpopmMupoBaHHOCTb YMEHHS AaHAJIU3UPOBAThb XUMHYECKYIO
uH(pOpMALIMIO, TOTYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CPEICTB MaccOBOM
uH(popmauuu, cetb UHTEpHET U Apyrue);

I1P6. BraseHre OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHHS BEIIECTB U
XUMUYECKUX  sIBJeHUM  (HAOMIOACHUE,  U3MEpEHHue, 3KCIIEpPUMEHT,
MOJIEJIUPOBAHUE);

IIP7. chopMrpoBaHHOCTH YMEHUN MPOBOJAUTH PACUETHI 10 XUMUYECKUM
dbopMynaM U ypaBHEHHUSM XHMHUYECKUX pEaKUUd C HCIOIb30BaHUEM
¢u3NYECKUX BEIWYMH, XapaKTEPHU3YIOLIUMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMaJlbHbIE YCJIOBHSA) Ta30B, KOJUYECTBA
BEIIECTBA; HUCIOJIb30BaTh CUCTEMHBIE XUMHYECKHE 3HAHUS I NPUHATHS
pelIeHNl B KOHKPETHBIX JKM3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEILECTBAMHU
U UX IPUMEHEHHEM




THTUEHBI, PECypcocOepekeHHsl, TPABOBBIX H
9TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30IacCHOCTH
JUYHOCTH;

OK 04.
DddexkTrrHO
B3aMMO/ICHICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIAJICHHE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, IMPOEKTHOH W COLMAJIbHOM
JIeSITeJIbHOCTH;

OBJaanenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMHU A1eHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHMMaTh M MCIIOJb30BaTh IPEUMYILIECTBA
KOMaHJIHOH ¥ MHAWBUIYaJTbHON PabOTHI,

- TIPUHHUMATh LM COBMECTHOW JESTEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ IOCTHJKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacrpenensaTh poJid C y4ETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOpPAMHHUPOBATh M BBIMONHATH paboOTy B

YCII0BHUAX pcajbHOrO, BUPTYAJIBHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsAX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIHATHBHBIM
OBJajieHHe YHHMBEPCAJbHBIMH PeryJsiTUBHbIMHA
NeMCTBUAMMU:

I') IPUHATHE ce0s1 ¥ IPYTUX JIJei:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOICH
MIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IPU3HABaTh CBOE IMPaBO W MPABO JIPYTUX JIOACH

IIP8. cdopMupOBaHHOCTP YMEHUH IUIAHUPOBAaTh M BBINOJIHATH
XUMHUYECKHM HKCHEPUMEHT (MPEBPALEHUS] OPraHUYeCKHX BEIIECTB IpU
HarpeBaHuM, MOJYYEHHE STUJIEHA U HU3YYEHHME €ro CBOMCTB, KaUECTBEHHbIE
pEaKIuu Ha albJeru/Ibl, KpaxMai, YKCYCHYIO KUCIOTY; JAeHaTypalus O0eIKoB
[P HarpeBaHuU, LIBETHHIE peaKlUu OEIKOB; IPOBOJAUTH PEAKIIMM HOHHOI'O
oOMeHa, OmpeeNaTh CpeAy BOJHBIX PaCTBOPOB, KAYECTBEHHBIC PEAKIMU Ha
cynbdar-, kapOOHAT- W XJIOPUA-aHHUOHBI, HA KAaTHOH aMMOHHS; peIaTh
AKCIIEpUMEHTAJIbHBIE 3aaun 1o TeMam "Metamel" u "Hemeramiel") B
COOTBETCTBUHM C TIPAaBWJIAMH TEXHUKH OE30MACHOCTH TPH OOpAIICHUH C
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBAaHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOI'0 IKCIIEPUMEHTA B ()OpME 3aMUCH YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB




Ha OIIMOKMU;
- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C
MO3ULIMU JIPYTOro YEI0BEKa,

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocOepekeHH
10, TPUMEHSITh
3HaHUs 00
W3MEHEHUU
KIIUMaTa,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3 PEeKTUBHO
JIEHCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- cpOpMHUPOBAHHOCTH HKOJOTUYECKON KYJIBTYPHI,
IIOHMMAHHE BJIMSHUS COLIMAIBHO-KOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHWE TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAaHUE U OCYILECTBICHHE ICUCTBUM B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HENPHUATHE JEUCTBUM, IPUHOCSIIIAX
BpEXl OKpYXKaroLIeH cpee;
- yYMEHHME MPOTHO3UPOBATH HEOJIArONpUATHBIE

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- pacimpeHue OIIbITa
DKOJIOTMYECKOM HAIIPaBJICHHOCTH;
- OBJIaJICHUE HaBBbIKAaMHU y4eOHO-
MCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JeATEIbHOCTH;

ACATCIIbHOCTH

I1P1. c(hOPMHUPOBAHHOCTb  TPEJICTABICHUN: 0  XUMHYECKOH
COCTABIISAIONICH E€CTeCTBEHHOHAYYHOH KapTUHBI MHpa, POJIU XHMUU B
MO3HAHUM SIBICHUN NPUPOAbI, B (OPMUPOBAHUM MBIILICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIHHON I'PaMOTHOCTH, HEOOXOIUMOMN Ui peIICHUs
MPAKTUYECKHX 33a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

ITP10. chopMupOBaHHOCTh YMEHHI COOIIOIATh MPaBUIa SKOJIOTUYECKU
11e1ec000pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENbHOCTH B LEJSIX

COXpPaHEHMsI CBOETO 3[0POBbS U OKpYKaIOIIEH MPUPOAHON  CPEbl;
YYHUTHIBATh OMACHOCTH BO3JICHCTBUS Ha KUBBIE OPraHU3MbI OIPEACIICHHBIX
BEIIECTB, TIOHHMMAas CMBICI  TOKa3aTels MpefeNbHON  JAOMyCTUMOM
KOHIICHTpALlUU




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHON JUCIATIIIMHBI

«XHUMMUSA»

2.1. O0beM JUCHUILIMHBI U BHbI y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpPaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe coJep:kaHue 60
BT. 4.:

TeopeTudeckoe oOydeHue 30
MPaKTUYECKHUE 3aHATUS 22
71a00paTOpHBIE 3aHATHUS 8
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (Codep/KaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. Y..

TeopeTudecKoe o0ydyeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTouHasi aTTecTalUs (3a4eT) 2
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2.2. TemaTn4yecKuii IJIaH M coJepPKaHUE TUCIHIIMHBI

HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), OBLeM YACOE dopmupyembie
pa3/iesioB U TeM JlabopaTopHbIe U NMPaAKTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHoBHoOe cogepkaHue 60
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
Crpoenue aToMOB I1P 2
XAMMIECKIX CoBpemeHHast MOJieb CTpOoeHHs aToMa. CUMBOJIIMYECKHH SI3bIK XUMUU. XUMHUUECKUH 3IEMEHT. TIP3
3JIEMEHTOR U DnekTpoHHas KoHpurypamus aroma. Kiaccupukanus XMMHYECKUX dJIEMEHTOB (S-, p-, d-2JIeMEHTHI). [IP4
npuposa BanenTHbIe 351eKTpOHBI. BaneHTHOCTb. DIIEKTPOHHAs IPUPOIa XUMUYECKOHN CBS3H. IP5
XUMHUYECKOH CBSI3U | DIIEKTPOOTPHUILIATEIHLHOCTh. BUABI XUMUUYECKOI CBSI3U (KOBaJIGHTHAS, HOHHAS, METAJUTMYECKas, IP1
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs TP7
1. CoBpeMeHHass MoOJENb CTPOCHHS aToma. OJIEKTPOHHAs NpUpoda XUMHUYECKOM CBsi3U. Buaer| 2
XUMHUYECKOH CBS3U U CIIOCOOBI €e 00pa3oBaHusl.
IIpakTHYeckue 3aHATHSA: 2
1. YcraHOBiEHHME CBSI3M MEXKIY CTPOCHMEM aTOMOB XMMHYECKHMX JJIEMEHTOB, U3MEHEHHEM CBOMCTB 2
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUHN B COOTBETCTBHH ¢ noJioxkeHueM B [1CXD.
Tema 1.2. Copnepxanue yueOHOro MaTepuasa 2 OK 01
Ilepnoanueckuii OK 02
3aKOH M TabIIHIa [Tepuoguueckas cucreMa XxumMuueckux dyeMeHToB JI. 1. Menneneesa. @Pu3nveckuii CMbICI P 2
JI.W. Menneneesa | llepuomideckoro 3akona JI.M. Menneneesa. 3akOHOMEPHOCTH H3MEHEHHs CBOHCTB XUMIIECKHX P3
3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIOMKHBIX BEIIECTB B COOTBETCTBHHU C TOJIOKEHUEM P4
XUMHYECKoro aeMeHTa B [lepnoanueckoil cucreme. MupoBo33peHUeCKOoe U HaydHOE 3HAU€HUE
[lepunonnueckoro 3akona JI.1. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX TIPS
XUMHYECKHX 3JIEMEHTOB. IP1
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Peienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAKTEPUCTUKY XUMUYECKUX I1P7
a5IeMeHTOB «MeTtanyeckue / HeMeTaJUTMYECKHe CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUECKUX I1P8
AJIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOEHUEM U IIOJIO)KEHHUEM B IIEPUOANUYECKOM cucTeMe [1P9
xuMmudeckux 3neMenToB .M. Menneneesa» I1P6
IIpakTH4eckue 3aHATHSA 2
1. XapakTepucThKa XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX AJIEKTPOHHBIM CTPOCHUEM U
nonoxxenueM B [ICXD J[.. Menpaeneena.
Pa3nen 2. XuMu4yeckue peakuuu 10
Tema 2.1. Tunst Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
XUMHYECKHUX IIP 2
peaKiii Kﬂaccnqm}caum{ 1 TUIBI XUMHMECKAX PEAKIUHE € yHaCTHEM HEOPraHHIECKHX BEIECTB. CocraBneHue IP3
YpaBHEHUU peaKIfil COeAMHEHNUS, PA3JIOKEeHUS, 3aMelIeHHsI, 0OOMEHa, B T.4. peaKlUi TOPeHHUsI, [IP4
OKHCJIEHUS-BOCCTAHOBJICHMUSL. IIP5
VYpaBHEHHS OKUCIIEHHUSI-BOCCTAHOBIIEHUsI. CTeneHb oKucaeHuss. OKUCINUTENb U BOCCTAHOBUTENb. Pl
CocraBieHre U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (OBP) meTomom p7
3eKTpoHHOTro 6ananca. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IPUPO/IE, TPOU3BOICTBEHHBIX
npoueccax U )KM3HeIeATeIbHOCTH OPTaHu3MOB.
OcHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 0 YPAaBHEHUSIM XUMUYECKUX peakiuil. Moib
KaK eJIMHUIA KOJINYeCTBa BelecTBa. MousipHas Mmacca. 3aKOHbI COXPAHEHHUSI MacChl U SJHEPTHH. 3aKOH
ABorajipo. MomsipHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD ra30B. PacueTsl o ypaBHEHUSIM
XUMHYECKHUX PEAKIMH ¢ UCTIOJIB30BaHUEM MaccChl, 00beMa (HOpMaJlbHbIE YCIOBHS) I'a30B, KOJIMYECTBA
BEIIECTBA
1. Knaccudukarus u Tunsl xuMmudeckux peakuuii. OBP. Ctenens okucieHus.
IIpakTH4eckue 3aHATHSA 2

1. OcHOBHBIE KOTUYECTBEHHEIE 3aKOHEI B XUMHU 1 PAaCUYCThI 110 YPABHCHUAM XUMHWYCCKUX peaKI_[HfI.
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Tema 2.2. Copnepxxanue yyeOHOIro MaTepuasa 4 OK 01
DIEeKTPOTUTHYECKAS OK 04
JACCOIAALIHS 1 Teopus 2neKTpoIUTHYECKOH Aucconranuu. oHbl. DIeKTpOInThl, HEANIEKTPOIUTHL. Peakiinu noHHOTO TP 2
AOHHELT 06MeH oOMeHa. CocTaBiieHUE peaklnii HOHHOTO 0OMEHa MMYTEM COCTaBJICHMSI UX TMOJIHBIX U COKPAILIEHHBIX I1P3
MOHHBIX ypaBHEeHUH. KHUCIOTHO-OCHOBHBIE peakliuu. 3aJaHus Ha COCTABJIEHUE HOHHBIX PEaKIIHii. I1P4
[1P5
1. Teopust 2JIEKTPOIUTHIECKON THCccoManuu. Peakiimu noHHOro ooOMeHa. 11P1
[1P7
[1P8
JlabopaTopHble 3aHATHUS 2
2. JlaboparopHasi pabota « TUIIbI XUMUYECKUX PEAKIUI.
KonTposbnas padora 1 CtpoeHue BelecTBa 1 XUMUYECKHE peaKluu 2
Pasznea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKUX BEIECTB 16
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
Kiaccudukanms, B OK 02
HOMEHKIATYPA 1 [Tpenmet Heopranndeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTB. [IpocTbie U cloKHbIe P 2
cTpoenue BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEHIECTB (OKCHIBI, TUAPOKCHIBI, KUCIOTHI, COJIN). IP3
HeOpraHMHeCKHX B3anmMocBsI3p HeOpraHUUeCKUX BEIIEeCTB. ATrperaTHblie COCTOSIHUS BenecTBa. Kpucraminueckue u P4
BEIIECTR aMmop(dHBbI€ BeliecTBa. TUIBI KPUCTATUTMUYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHASI, HOHHAS, IP5
MeTayuinueckas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAITMYECKOM PEIIETKH. IP1
3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJa XUMHUECKOU CBSI3U U TUTIA KPUCTAJUTMUECKOM p7
pemetku. [IpudrHBl MHOTOOOpa3us BEIIECTB. P8
HomMmeHnknatypa HeOpraHM4eCKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIA U3 UX XUMUUYECKON (HOPMYJIBI PO
WM COCTaBIIEHUE XUMUYECKOH (POPMYITBI MCXOMS U3 Ha3BAaHUS BEIIECTBA MO MEXIYHAPOIHOU
[1P6

(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mpakTHYecKMX 3aJaHMN MO KiIaccH(UKalUU, HOMEHKJIAType U XMUMHUYECKHM (opMysaM
HEOPraHMYECKUX BEILIECTB Pa3IUYHbIX KJAccoB (YrapHbIil ra3, yriekuciblid ra3, aMMHUak, TamieHas
U3BECTh, HEralleHass H3BECTb, MUThEBas COAAa M JIPYTUX): Ha3bIBaTh M COCTaBIATH (HOPMYIIBI
XUMHYECKHUX BEIIECTB, ONPEAENATh MPUHAJIEKHOCTD K KJIAcCy.

HcTounnku xuMudeckoi nadopmaruu (cpeacTB MaccoBoi HHPpOpMaLuu, ceTb HTepHET U Apyrue).
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[Touck nHpOpMaLUKU IO HA3BAaHUAM, HIEHTH(PUKATOpaM, CTPYKTYPHBIM hopmynam

1. IIpenmet Heopranndeckor xumuu. Kinaccudukaius HeOpraHn4eCKUX BEIIECTB.

IIpakTnyeckue 3aHATHS

1. HOMCHKHaTypa HCOPraHNMYCCKHUX BCUICCTB: HA3BAHUEC U COCTABJICHUC XUMHWYCCKUX (bOpMy.]'I BCHICCTB.

Tema 3.2. Odusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIECTB

Conep:xanue yueOHOTro MaTepHaJia

Mertasmnel. O0uye puznyeckre 1 XuMHUUECKue cBoiicTBa MeTayuioB. CIocOOBI OTY4EHUSI.
3HaueHUE METAUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEIEATEIbHOCTH YEJI0BEKA U OPraHU3MOB.
Koppo3us MeTamios: BUbl KOPPO3HH, CIIOCOOBI 3aILUThI METAIUIOB OT KOPPO3UH.

Hewmeranner. O6uue puszndeckne 1 XMMHUUECKUE CBOMCTBAa HEMETAIIOB. THITMYHbBIE CBOWCTBA
HemetaiwioB [V— VII rpymnm. Knaccudukanus 1 HOMEHKIIaTypa COSTUHEHUN HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPOJIE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCHU/IOB,
KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEIMHEHUH, BHICIIMX OKCHJIOB ¥ TUAPOKCUIOB.

CocraBieHre ypaBHEHUH XUMHUECKUX PEAKIIUNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETaJIOB; OKCHJOB METAJJIOB, HEMETANIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBAaHMH M aM(OTEpHBIX THJPOKCHJIOB; HEOPraHUYECKHX COJIeH,
XapaKTEepU3YIOLINX UX CBOMCTBA.

Pemenne npakTuKO-OpHEHTUPOBAHHBIX TEOPETUUYECKUX 33aJaHUI Ha CBOMCTBA, COCTaB, NOJy4YEeHUE
u 0Oe30macHOE MCIIOJb30BaHME BAaXHEHUIIMX HEOPraHMYECKUX BELIECTB B OBITY W NPAaKTUYECKOH
JESITCIIBHOCTH YEJIOBEKA.

1. O6H_[I/IC (I)I/ISI/I‘-ICCKI/IG 1 XMMHYECKHE CBOMCTBA MCTAJlJIOB, CIIOCOOBI MOJIYYCHUA. KOpp03I/ISI MCTAJIJIOB.

2. O0mue Qu3nyeckue U XMMUYECKHE CBOICTBA HEMETAJUIOB. TUNHYHbBIE CBOMCTBa HeMmeTauioB [V—
VII rpymm.

OK 01
OK 02
I1P 2
I1P3
11P4
I1P5
I1P1
I1P7
I1P8
P9
[1P6
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3. XuMHYeCcKHe CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHN4YCCKUX BEILCCTB.

IIpakTH4eckue 3aHATHSA 2
1. BezomacHoe HCIONIb30BaHKE JE3UHPHIMPYIONIMX MOIOLIUX CPEICTB B IETCKUX YUPEKICHHUSIX.
Tema 3.3. Copnepxxanue yueOHOro MaTepuasa 2 OK 01
WNnentudukanus - OK 02
HEOPTAHMHYECKIX Pemienue skcrepUMeHTAIbHBIX 3a]ad MO XMMUYECKHM CBOHCTBAM META/UIOB M HEMETAJLIOB, IO OK 04
—— pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJIIOB. } P 2
WnenTudukaiys HEOPraHMYECKUX BELIECTB C UCIOIb30BaHUEM MX (U3UKO-XMMHUYECKUX CBOUCTB,
XapaKTepHBIX KaueCTBEHHbIX peakuuil. KauecTBeHHbIE peakiiuu Ha cynb(ar-, KapOOHAT- U XJIOPU- IIP3
AQHMOHBI, HA KATUOH aMMOHHMSI. 11P4
I1P5
JlaGopaTopHble 3aHATHSA 2 I1P1
[1P7
1. JlaboparopHas pabora «/neHTuduKamnmsi HeOPraHUNIESCKUX BEUIECTBY. TIPS
Pemenne skcriepuMeHTaNbHBIX 3a7a4.
P9
KonTposbHasi pabora 2 CBolicTBa HEOPraHUYECKUX BEILECTB. 2 11P6
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 24
Tema 4.1. Copnepxanue yueOHOro MaTepuasa 4 OK 01
Knaccudukanmus, I1P 2
CTpoeHHe H [losiBnenue u pasBHTHE OpPraHMYECKOM XMMUH Kak Hayku. [Ipeamer opranndeckoi xumuu. Mecro IIP3
HOMeHKITATYpa Y 3HaYeHHE OpPraHN4eCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK. P4
OprAHHYCCKIX XHWMHYECKOE CTPOEHUE KaK IMOPSIJAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIACHO MX BAJCHTHOCTH. [P5
OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytieposa.
BCICCTR VYriepoaHslid CKENEeT OPraHMYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTH CBOMCTB BEIIECTB OT XHMHYECKOIO 2 gi;

CTpOeHHUs MoJeKy. M3omepus U u30Mepsl.
[lonstne o ¢yHkuoHansHOU rpynmne. Pagukan. IlpuHnunel kinaccuukanuy OpraHUYECKHUX
COCIMHEHMI. MexayHapoaHas HOMEHKIATypa M I[PUHLMIBI  HOMEHKIATYpbl  OPraHUYECKHUX
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coequHeHnii. [loHsATHE 00 a30TCONEpKAlMX COCAUHEHHSIX, OHMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, »upax, OelKax W Jp.), BBICOKOMOJICKYJSPHBIX COCIUHCHHSIX (MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO)

HomeHknatypa opraHn4ecKuX COSIUHCHHH OTICIBHBIX KIacCOB (HACBIIICHHBIC, HEHACBIICHHBIC H
apOMaTHYECKHE YTIIEBOJOPOJBI, CIUPTHI, (DEHOJIBI, abJICTHIbI, KETOHBI, KAPOOHOBHIC KHCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIISCTB OTICIIBHBIX
KJIACCOB, WCIIONIb3Yys WX HA3BaHUS IO CHUCTEMAaTHYECKOH W TPUBHUAIBHOW HOMEHKJAType (ITHIICH,
alleTHJICH, TJIHIEPUH, (eHos, (GopMalIbIErua, YKCYCHas KHUCIIOTa, TJHWIMH). PacdeTbl mpocreiiiei
(hopMyJIBI OPraHHYECKOM MOJICKYIIBI, HCXO/IS U3 3JIEMEHTHOIO cocTaBa (B %)

1. [IpeameTt opranudeckoit xumun. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOCHHUS
opranndeckux coenquuenuit A.M. bytieposa.

HpaKaneCRue 3aHATHSA

1. CocraBieHne MOTHBIX M COKPALICHHBIX CTPYKTYPHBIX ()OPMYII OPTaHUYECKHUX BEIIECTB, UCIIOIb3YS X
Ha3BaHwus. PacueTsl mpocTeiimieii hopMyIibl OpraHu4ecKoi MOJIEKYIIbI, HCXO/sI U3 COCTaBa.

Tema 4.2. CBoiicTBa
OpPraHu4YeCKUX
COEIUHEHUN

Coaep:xanue yueOHOro MaTepuaJia

OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COETUHEHHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(uKalul ¥ HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTHYECKHH psa U obmas ¢opmyna;
U30MepHsl; pU3nUecKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTyUEHUS ):

— TpenenbHble YIIeBOAOPOAbI (ANKaHbl U IMKIOANKaHbl). ['OpeHne MeTraHa Kak OJAMH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITY. CBOWCTBA MPUPOJHBIX YITIEBOJIOPOJIOB, HAXOXKACHUE
B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeMpeAenbHble (AJKEHbI, AJIKWHBl M aJKaJHEHb) M apoMaTHyecKue yriaeBoaopoisl. ['opeHue
aleTHJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

— KHUCJIOPOJICO/IEpIKale COeAMHEHUSI (CIUPTHI M PeHOJIbI, KapOOHOBBIE KUCIOTHI U 3 UPBHI, adbACTUIbI
U KETOHBI, XUpbI, yriaeBojbl). IIpakTuueckoe mHpUMeHEHUE STUJICHIVIMKOJSA, TJUIepuHa, (eHona.
[Ipumenenue Qopmanbiaeruia, aneTalbIerujia, yKCYCHOM KHCIOTBl. Mbla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. Moromire CBOMCTBA MbLa.

— a30TcoJep’Kalllhe COeAMHEHHs (aMHUHBI U aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymsipHbie
COeIMHEHUS (CMHTETUYECKHE U OMOJIOTHYECKU-aKTUBHbIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HaIIPaBJIEHUE €r0 UCIOIb30BaHUS.

OK 01
OK 02
OK 04
[P 2
[1P3
[1P4
I1P5
I1P1
I1P7
I1P8
I1P9
[1P6
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I'eneTndeckas CBA3b MEXIY KJIaCCAMHU OPTaHUYECKUX COCIUHEHUN.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 33JaHW Ha CBOWCTBA OPraHUYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

1. IlpenenpHble YrieBOAOPObl: CBOWCTBA, HAXOXK/IEHUE B MPUPOJE M NpuMeHeHue. HenpenenbHble
apOMaTU4ECKUE YIIIEBOIOPOIBL.

2. Kucnopoaconepxamue coeiuHeHUs. Mblla KaK COJMM BBICHIMX KapOOHOBBIX KHUCIOT. Moromue
CBOIICTBa MbLIa

3. Azotconepaiiye coeAMHEHUs. BblcOKOMONeKysipHble coequHeHMs. ['eHeTnueckas CBA3b MEXIy
KJIaCCaMU OPraHMYECKUX COEAMHEHUI.

IIpakTH4yeckue 3aHATHS

1. BiusiHue kucimopoaconepkaimux COSTMHCHUH Ha 3/J0pOBbE JETEH.

Tema 4.3.
Wnentuduxanus
OpraHUYECKUX
BEIIECTB, UX
3HaYEHHUE U
IPUMEHEHUE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITENLHOCTH
yeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

buooprannueckue coenunHenus. [IpumeHeHne u Ouosnoruuyeckas poJib yrieBoaoB. OKucieHue
JIJI€BOJOB — MCTOYHHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamenuss OenkoB muIM B opranusme. buonornueckune ¢yHknuu OenkoB. buonornyeckue
(GyHKIMY KUpoB. Posib opraHueckoil XuMuuM B pelIeHUH Mpo0JIeM NMUIIEeBOM 6€30I1aCHOCTH.

Ponws opranmueckoil XMMUM B pEHICHUU MPOOJIEM DHEPreTUYecKOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/IaHUH HOBBIX MaTepUaJIOB, HOBBIX UCTOYHHKOB 3HEPTUH (aJbTepHATHBHbIE UCTOUHUKU
sHeprum). OnacHOCTh BO3JECHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KIAaCCOB
(YyriaeBoJopobl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, albAECTHABI U JIp.), CMBICI
MOKa3aTelsl PEAEIbHO JOIMMYCTUMON KOHIEHTPALIUY.

WnenTudukanys OpraHMYECKUX COEIUHEHHUH OTIENbHBIX KJIacCOB (Ha IpHUMEpe albIeTHJIOB,
KpaxMmaiia, YKCyCHOU KHCIIOTbI, OEJIKOB U T.II.) C UCIOJIb30BAHUEM UX (PU3UKO-XUMHUUECKUX CBOWUCTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuil. JleHaTypauus Oenka mpu HarpeBaHud. L[BeTHBIE peakuuu

OK 01
OK 02
OK 04
[P 2
[1P3
[1P4
I1P5
I1P1
I1P7
I1P8
I1P9
[1P6
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0enkoB. BO3HHMKHOBEHHE aHAIMTHYECKOTO CUTHAJIa C TOYKU 3PEHHMS XUMHUYECKHX MPOIECCOB MPHU
OPOTEKAaHUM  KAa4eCTBEHHOW  pEaKlUWu, [O3BOJIONICH  HMACHTU(OUIUPOBATh  IMPEIIOKECHHBIC
OpraHUYECKHE BEILECTBA

1. bronoruyeckast poJsib yrieBo0B, O€IKOB, )KUPOB. Poiib oprannyeckoll XUMHUH B pelIeHHH TpolieM
IUILEBOH O€30M1aCHOCTH.

2. Ponb opraHMyeckOd XMMHHM B DPELICHUH IMPOOJIEM 3HEpreTHYeckoid Oe30macHOCTH, B Pa3BUTHU
MEIMLIMHBI, CO3JaHUU HOBBIX MaTEPUaAIOB, HOBBIX HICTOYHUKOB SHEPTUU.

JlaGopaTopHble 3aHATUSA 2
JIaGoparopHas pabota: “UneHTnukanus OpraHmuecKiuxX COeAMHEHUH OTIEIbHBIX KJIACCOB.
Kontpoabnas padora 3 CrpyKkTypa U CBOWCTBA OPraHUYECKUX BEIIECTB 2
Pazpeu S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 4
Tema 5.1 Cxopocts | Cogep:xkanue yueOHOT0o MaTepHaJia OK 01
XUMHUYECKHUX 4 OK 02
peaKuHnii. TIP 2
XuMIYECcKoe CKOpOCTh peakiiu, ee 3aBUCUMOCTh OT PAa3IIMYHBIX (PaKTOPOB: MPHPOJIBI PEArHPYIONIUX BEUIECTB, I1P3
paBHOBECHC KOHLICHTpAllUM PEarupyroluX BEIIECTB, TEMIEPATypbl U IUIOLAAU PEAKIUOHHOW ITIOBEPXHOCTH. [1P4
TemoBbie 3¢ (HEKTHl XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH. I1P5
OO6patuMocTh peakiuii. XHUMHYECKOE PAaBHOBECHE U €T0 CMEILEHHE MOJT AEUCTBUEM PA3INYHbIX I1P1
(bakTOpOB (KOHLIEHTpALMsI PEareHTOB UM NMPOIYKTOB peaKkiiy, JaBlieHHe, TEMIIepaTypa) A1l CO3JaHHs 1P7
ONTUMAJILHBIX YCIIOBMH IIPOTEKAHMs XUMUYECKHX nporeccoB. [Ipunuun Jle Ilarense. TIPS
Pemenue npakTHKO-OpHEHTUPOBAHHBIX 3a/laHU Ha aHaIU3 (AKTOPOB, BIMSIOMINX HA U3MEHEHHE P9
CKOpPOCTH XMMHYECKOW peaklny, Ha MpuMeHeHne npuHuumna Jle-Ilarense. 1P6

1. CxopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (akTopoB. TerioBbie 3()PEeKThl XUMHUECKUX
peakimii. OOpaTUMOCTh peakiuil. XHMMUYEeCKOe paBHOBECHE U €ro CMEIIeHHE TMO0J JIeHCTBHEM
paznuusbixX (akropos. [Ipunnun Jle [latense

18




IIpakTH4eckne 3aHATHA

BansHne creneHM H3MeElIbUYCHUSA JICKAPCTBCHHEBIX IIp€apaToB Ha CKOPOCTb HeﬁTpaHHSaHI/II/I
OTpPAaBJIAIOIIUX BCIICCTB.

Pazpgea 6. PacTBOpbI
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia OK 01
[TonsiTue o OK 02
pacTBOpax PactBopenue kak (usnko-xumuueckuii mnpouecc. PactBopsl. CriocoObl MPUTOTOBICHUSI PACTBOPOB. OK 07
PactBopumocTh. MaccoBasi 7051 pacTBOPEHHOTo BemecTBa. CMBICH TMOKa3aTens MpeaesbHO P 2
JOIYCTUMOW KOHIIEHTPAIIUU U €T0 UCIIOJIb30BaHUE B OLIEHKE SKOJIOTMYEeCKON O€30MacHOCTH.
[IpaBuia 3KOJOTHMYECKH MENecO00pa3HOrO MOBEACHUS B OBITY M TPYIOBOW NEATEIBHOCTH B ILEISAX 11P3
COXPaHEHHUS CBOETO 3/I0POBbS H OKPYXKAIOIICH MPUPOIHON CPEe/bl; OMTACHOCTh BO3/ICHCTBUS HA KUBBIC [1P4
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB. 1IP5
Perennie mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HA PaCTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI IP1
¥ IPOU3BOJICTBEHHOM JIEATENBHOCTH YeI0BEKa I1P7
I1P8
P9
[1P6
1. PactBopbl. PacTBOpuMOcCTh. MaccoBast 40JI1 paCTBOPEHHOTO BeniecTBa. [IpurotoBienne pacTBopoB ITP10
TUIS IE3UH(MEKINH B IETCKUX YUPEKICHUSX.
Tema 6.2. Copaepsxanue y4eOHOro MaTepHuaJa OK 01
Hccnenosanue OK 02
CBOJCTB pacTBopoB |IIPHTOTOB/ICHHE PACTBOPOB 33/[AHHOI (MAaCCOBOM, %0) KOHLEHTPALHH (C MPAKTHKO-OPHEHTHPOBAHHBIMI OK 04
BOIIPOCaMHM) U OTIpeieNieHUe Cpeibl BOJAHBIX PACTBOPOB. P 2
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
I1P3
JlabopaTopHble 3aHATHSA T1P4
I1P5
IP1

JlabopaTtopHas pabota «IIpurorosneHue pactBopoBy. Pemenue 3a1ad Ha TPUTOTOBJICHHE PACTBOPOB.
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I1P7

I1P8
ITP9
I1P6
IIpodeccnonabHO-0PHEHTUPOBAHHOE COJepKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Paznea 7. Xumusi B ObITY U POU3BOACTBEHHOI IeATETHHOCTH YeJ0BEKa OK 01
OK 02
Tema 7.1 Xumusi B |OcHOBHOE cojepikanue OK 04
OBITY U OK 07
MIPOU3BOACTBEHHOMN Hogeilmme npocTwkeHuss XUMUYECKOM HAYyKM M XUMHYECKOM TexHoJoruu. Posb xumum B
ACATCIBHOCTH obecIrieyeHn JKOJIOTMUYECKOH, SHEPTreTUYECKOW M TMHUIIEBOM O€30MaCHOCTH, Pa3BUTUU MEIAMUIMHBI. IP 2
HCIIOBCKA [IpaBuia moucka u aHaIKM3a XUMHYECKOW HH(POPMALIMU U3 PA3IMYHBIX UCTOYHUKOB (HaydHas M y4eOHO- 11P3
HayyHas JINTepaTypa, CpeJICTBa MacCOBOM MHpopMaIiuu, cetb HTEpHET) P4
[Touck u aHaTM3 KEeWCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C YIETOM OymyIiei TIPS
npodeccnoHaNbHOM eATENIbHOCTH 10 TeMaM: «BiusiHue XjaopcoaepKanx MOIOIINUX CPEACTB Ha gg;
310pOoBbe peOeHKa», KAHTUOMOTHKY, UX BIMSHUE HA JETCKUI OpraHuzm», «JlekapcTBa Ha OCHOBE I1P8
PaCTUTEIBHBIX MPENAPATOBY. P9
3amura: [IpencraBinenue pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-I0KIaa ¢ pe3eHTaluen IP6
Hogeiimume noctrxeHns XUMUYeCKOW HAYKW M XUMHUYECKON TexHosoruu. Poibs xumuu B odbecriedeHuu IIP10

3KOJIOFI/IHCCKOI>'I, BHCPFGTHHCCKOﬁ U IHUIIEBOM 663OHaCHOCTI/I, Pa3BUTHU MCIUILIUHBI.

IIpakTHyeckne 3aHATHA

ITonck u aHanM3 KEMCOB O MPUMEHEHHMH XWMHUYECKHX BEIIECTB W TEXHOJIOTHH C y4eTOM OyIyIien
npodeccuoHaNBEHOM e TENbHOCTH.

3aH_II/ITaI Hpe,Z[CTaBJ'IeHI/Ie PE3YIbTATOB PCIICHUA KEMCOB B (I)OpMC MHUHH-AO0KIIaga C Hpe3eHTaLIPIeI>i

IIpomMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT)
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Bcero

68

21




3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBbHOM JUCHUILIAHBI

3.1. TpedoBaHusi K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredyeHH 0
Jlnst peanu3anyl IpOTrpaMMbl AUCHUIUIMHBI TOJDKHBI OBITH MPEyCMOTPEHBI CIECAYIONINE CIelHalbHble TOMEIICHUS: YIeOHbI KaOMHET XUMUH W/WITN
y4eOHON XMMUYECKOH JTab0paTopuu.

OGopynoBanue yueOHOro kaduHera (HarJsiiHble MOCOOMsI): HAOOPHI MIAPOCTEPIKHEBBIX MOJICIICH MOJIEKYJI, MOJIEIH KPUCTAIUTMYECKUX PEIIETOK,
KOJUIEKIIMM TPOCTBIX U CIIOKHBIX BEHIECTB W/WJIM KOJUIEKIIMU MOJUMEPOB; KOJJIEKLHMS TOPHBIX HMOpPOJI M MHUHEpasioB, Tabnmuna MenneneeBa, ydeOHbIE
(bunbMebl, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00y4YeHHUsI: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOM3BEICHHS 3BYKa, MPHUHTEP, MYJIBTHUMEAHA-TIPOEKTOP C IKPAHOM,
MyJIbTUMEAMIHAS TOCKa, YKa3Ka-Mpe3eHTep JUIsl IPEe3eHTalu.

O6opynoBanue j1adopaTopuu U padovYux MecT J1a00PaATOPHU: MEH3YPKH, MUIETKU-KAMEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, IPEAMETHBIC 1
MOKPOBHBIE CTEKIIA, IJIAHIIETHI U KalelbHBIX peakuui, puiabTpoBangbHas Oymara, IpOMBIBAIKH, CTEKJISTHHBIC TPOOMPKHU, PE3NHOBBIE MPOOKH, (OHAPHKH,
Ha0Op PEaKTUBOB, CTEKIISIHHBIC MAJIOUKH, IITATHBHI ISl TPOOMPOK; MEPHBIE IMIMHIPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JACTUTENbHbIC IIMIHHIpHYeckue (50-
100 mm), cTynku ¢ mecTukoM, (appopoBble YalIKW, MHUHIETHI, (QUIBTPHI OyMaKHbIE, BaTa, Mapiisi, 4acOBBIE CTEKJA, AJIEKTPOIUIUTKH, J1a0OpaTOpPHbBIE
IITaTUBBI, CHUPTOBBIE TOPEJIKU, CIUYKHU, TPUOOP ISl IOTyYeHHS Ta30B (MM MpoOupKa ¢ ra300TBOAHON TPYOKOIi), AepKaTenu sl IPOOUPOK, CKISTHKU JIJIs
XpaHEHUsl peaKTUBOB, pa3/laTOYHbIC JOTKU; XxuMudeckue crakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHl; TUTeIbHbIE UMb, CEKYHIOMEPHI (TaliMepsl),
MepHble Tpooupku (Ha 10-20 M) u MmepHbie kKonobl (25, 50, 100 u 200 M), BoasHas 6aHs (MM TEPMOCTAT), CTEKIISTHHBIC MaT0YKN; KOHHYECKUE KOJIOBI JIIs
tutpoBarus (50 u 100 mi1); MHAWKATOPHBIE TIOJIOCKH YIS onpeneneHust pH u ctanmapTHas WHAWKATOpHAS IIKajla; YHUBEPCATbHBIN MHINKATOD; IHUIIETKH Ha
1, 10, 50 mu (mnu no3atopsl Ha 1, 5 u 10 mi), OropeTku A TUTpOBaHUA, MeaAuIMHCKHE mnpulbl Ha 100—150 M, nabopaTtopHble W/WIM aHATUTUYECKUE
Bechl, pH-MeTphI, CylmmibHBIN mKad, u JIp. T1adbopaTopHOe 000pyI0BAHHE.

3.2. UuopMmannoHHoe odecniedeHre peajn3aluu NporpaMmmbl

1. Jlng peanmuzauuu TporpaMMbl OuMONMOTEeuUHBIH (OHA 00pa3oBaTENbHONW OpraHU3alMH JIOJDKEH HMMETh I[e€YaTHhIE W/WIW JIIEKTPOHHBIE
oOpa3oBaTenbHble U MH()OPMAIIMOHHBIE PECYPCHI, PEKOMEHOBAHHbBIE JJIsS MCIMOJBb30BaHUSA B O0pa30BaTeIbHOM IpOLlecce, HE cTapiie 5 JIeT ¢ MOMEHTa
W3/IaHus.

2. PexomeHIyeMble TEYaTHBIE W3/IaHUs M0 peanu3alnuu o0meo0pa3oBaTebHON TUCIUIUIMHBI TPEACTaBIEHBl B METOJIMYECKUX PEKOMEHIAIHIX I10
OpraHu3auy 00yJeHHs.
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4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHON JUCIHUATLIMHBI

KOHTpOHB M OLICHKA PC3YyJIbTATOB O6y‘IeHI/I${ OCYHIECTBIIACTCA MPEIOAAaBaTCIIEM B IIPOLECCE IMPOBCACHUA MMPAKTUICCKUX 3aHATHH U na6opaT0prlx

paboT, TeCTUPOBaHUS, a TAaKXKE BBHINOJHEHUs OOYUYAIOMIMMUCS MHAMBUAYAIBHBIX 33JaHUH, IPOEKTOB, UCCIENOBaHUN. Pe3ynbpraTel 00yueHHs OnpeaessioT,

4qTo 06yqafonmec;1 AOJDKHBI 3HATh, IOHUMATh U ACMOHCTPUPOBATH 110 3aBCPIICHUN U3YUYCHUA AUCIUILINHBI.

Jns GopmMupoBaHuUsi, KOHTPOJS M OICHKH PE3yJbTaTOB OCBOCHHUS Y4E€OHOM IUCHMIUIMHBI HCIIOJIB3YeTCS CHCTEMa OLIEHOYHBIX MEpOTNPHUSTHH,

MPEJCTABIAIONIAs COO0N KOMILJIEKC Y4eOHBIX MEpONPHUSITHH, COTIACOBAHHBIX C pe3yiabTaraMu oOydeHus u chopmynupoBaHHbix ¢ yaetom ®I'OC COO
(mpenMeTHbIe pe3yabTarhl o qucuumuinae) 1 ®I'OC CIIO.

Ne OK/IIK Mopnyas/Pa3nen/Tema PesyabTaT 00yuenust THIBI OLlEeHOYHBIX MePONPUATHI
I | OcHoBHOE conep:kaHue
1 Pa3nes 1. OcHOBBI CTpOCHUS ®opmynpoBaTh 0a30BbIe MOHATHS U
BellecTBa 3aKOHBI XHMHH
1.1 | OK 01 Tema 1.1 CtpoeHue aToMOB CoctaBnarb xumuieckue Gopmysbt 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
[1P1 XUMUYECKHX AJIEMEHTOB U PUPOJIa  |COEIMHEHUI B COOTBETCTBUH CO 3JIEMEHTOB U MPUPOIA XUMUUYECKOU CBSI3N».
I1P2 XUMUYECKOM CBA3U. CTENEHBIO OKUCIICHUS] XUMUUYECKHUX 2. 3ajaum Ha COCTABIIEHNE XUMHUYECKUX
I1P3 3JIEMEHTOB, UCXO/ U3 BAJICHTHOCTH U (dbopMyJ1 ABYXaTOMHBIX COEIMHEHUMN
[1P4 3JIEKTPOOTPULIATEIIBHOCTH (oxcuaoB, CynbGUIOB, TUIPUAOB U T.I1.).
I1P5 3. 3aaHus Ha UCIIOJIb30BAHUE XUMHUECKON
I1P7 CHUMBOJIMKH M Ha3BaHUW COEAMHEHUH 110
HOMEHKJIAType MEXIYHAPOJIHOIO COI03a
TEOPETUYECKON U NPUKJIATHON XUMHH U
TPUBUAJIBHBIX HA3BaHUM I COCTABIICHUS
XMUMHUYECKUX (POPMYJI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB, CYIb(HUI0B,
THJIPUIOB U T.I1.) U APYTHX HEOPTaHUYECKUX
COEIMHEHUH OTAENbHBIX KJIaCCOB
1.2 | OK 01 Tema 1.2 [Ieprognuecknii 3aK0H U XapakTepu3oBaTb XUMHYECKHE 1. Tect «Mertamnnueckue / HeMeTaJUIMYECKHE
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

OK 02
I1P1
I1P2
I1P3
I1P4
I1P5
I1P7
I1P6
I1P8
I1P9

NepuoaANYCCKasaA CUCTEMA XUMUYICCKUX
snemenToB JI.11. Menaeneena

3JIEMEHTBI B COOTBETCTBHH C UX
MOJIOKEHUEM B MEPUOANUECKON CUCTEME
XUMUUYECKUX 3jiemeHToB J[. 1.
MeneneeBa

CBOMCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
3JICMCHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B
MIePUOIUYECKON CHCTEME XUMHUYECKUX
anemenToB .M. MengeneeBay.

2. IIpakTrveckue 3a/lanusi Ha YCTaHOBJICHUE
CBSI3M MEXKIY CTPOCHHEM aTOMOB
XUMHUYECKUX IJIEMEHTOB U MEPUOJIUYSCKIM
W3MCHCHHEM CBOMCTB XHUMUYECKHUX
3JIEMEHTOB U UX COCIMHCHUI B COOTBETCTBUU
¢ nonoxkeHueM B Ilepuoanueckoii cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUs HA XapaKTEPUCTUKY
XAMHYECKHX DJIEMEHTOB: «MeTaminyeckue /
HEMETAINIMYCCKUE CBONCTRA,
ANEKTPOOTPHUIIATENBHOCTD U CPOJICTBO K
AIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B TIEPUOIMUECKON CUCTEME
xumuueckux anementoB .M. MeneneeBay

Pa3nen 2. XuMuuyeckue peakmuu

XapakTepu30BaTh TUIIBI XMMHYECKHUX
peakuuii

KonTpoJsbHnas paGora
«CTpoeHue BeliecTBa H XUMHYECKHe
peaKkuumy

2.1

OK 01
OK 04

Tema 2.1 Tunbel XUMUYECKUX PEAKIIHI

CocTaBisiTh peaklui COCTUHEHUS,
pasnoxkeHus, 0OMeHa, 3aMelIeHHs,

1. 3agaun Ha cocTaBiIeHUE ypaBHEHUI
peaxkuuii:
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

I1P2
I1P3
11P4
I1P5
I1P1
I1P7
I1P8

OKHUCIUTCIIPHO-BOCCTAaHOBUTCIIbHBIC

peakiuuu

— COCIMHEHMS, 3aMCIIICHUS, PA3JIOKCHUS,
o0MeHa;

— OKHUCIIUTEIHHO-

BOCCTAHOBUTEIIHHBIX PEAKITUH C
UCTIOJIB30BAaHUEM METO/Ia FJICKTPOHHOTO
OanaHca.

2. 3aauu Ha pacyeT MacChl BEIECTBA WK
00béMa

ra30B 10 U3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce Wi 00bEMY OJTHOTO U3 YIaCTBYIOIUX
B PCAKITUH BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMUECTBA BEILIECTBA)
MIPOJYKTOB PEAKIIUH, €CITU OJTHO U3 BEIECTB
UMEET IPUMECH

22 Tema 2.2 DnexTponurnueckas CocTaBnATh ypaBHEHUSI XUMHUYECKHUX 1. 3amanus Ha coCTaBIEHHE MOJIEKYIISIPHBIX U
JIMCCOLIMALIUS U HOHHBIH 0OMEH peakIu HOHHOTo OOMEHa € yJacTHeM  |MOHHBIX peakluil ¢ ydacTHeM KHUCIIOT,
HEOPraHWYECKUX BEILECTB OCHOBaHUU U COJIEH, yCTAHOBJICHHE
WU3MEHEHHUS KHUCIOTHOCTH CPENIbI
2. JTJaboparopHas paboTa "Tunsl XUMHYECKUX
peakimit"
3 HccaenoBarb cTpOeHUE U CBOMCTBA Kourpoabsnas padora

Pa3nen 3. Ctpoenue u cBolcTBa
HEeOPraHu4eCKHX BelleCTB

HEOPraHMIECKUX BEHIECTB

«CBoiicTBa HEOPraHU4€CKHUX BEIIECTB)»
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Ne OK/IIK Moayas/Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
3.1 |OK 01 Tema 3.1 Knaccudukarnus, KnaccugunupoBars HeOpraHHUECKUe 1. Tect «HomeHKk1aTypa 1 Ha3BaHUE
[1P2 HOMEHKJIaTypa U CTPOCHHE BEILIECTBA B COOTBETCTBHUH C UX HEOPraHUYECKHUX BEILECTB UCXOS U3 UX
[1P3 HEOPTraHWYECKUX BEIIECTB CTPOCHUEM XUMHYECKON (OPMYJITBI UM COCTABJICHUE
11P4 XUMUYECKOH (POPMYIIBI HCXOAS U3 HA3BAHUS
TIPS BEIIIECTBA 110 MEKTYHAPOIHON WITH
I1P1 TPUBHUAIBLHON HOMEHKJIATYpPE».
I1P7 2. 3agaum Ha pacyeT MacCOBOM JT0JIH (MacChl)
XUMHUYECKOT0 3JIeMEHTa (COeIMHEHNs) B
MOJIEeKYyJe (CMECH).
3. [IpakTrueckue 3aganus 1Mo
KJaccu(uKauy, HOMEHKIIAType u
XUMUYECKUM (POpMyliaM HEOPTaHHMUECKUX
BELIECTB PA3JIUYHbIX KJIACCOB.
4. IlpakTueckue 3aJlaHus Ha ONpeiesieHue
XUMHUYECKON aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJAa XUMHUYECKOU CBSI3U U TUIIA
KPUCTAJUTMYECKOUN pelIeTKH
3.2 |OK 01 Tema 3.2 Ou3uko-XxuMHU4YeCKue VYcranaBnuBath 3aBUCUMOCTh ¢pu3uko-  |1. Tect «OcoOEHHOCTH XMMUYECKUX CBOMCTB
OK 02 CBOMCTBA HEOPTaHUUYECKUX BEIIECTB  |XMMHYECKUX CBOMCTB HEOPraHMYECKUX  |OKCHIOB, KUCIOT, OCHOBaHHH, aM(OTEPHBIX
I1P2 BENIECTB OT CTPOCHUSA ATOMOB 1 TUIPOKCHUJIOB U COTIEN.
I1P3 MOJIEKYJI, a TAaK)Ke TUIIa 2. 3agaHusi Ha COCTABJIICHUE YPaBHEHUIM
[1P4 KPUCTAJUTMYECKOMN peleTKu XUMHUYECKUX PEAKIUN C yYaCTUEM MPOCTHIX U
I1P5 CIIO)KHBIX HEOPTAHUYECKHUX BEILECTB:
I1IP1 OKCHJOB METAIJIOB, HEMETAILIIOB U
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Ne OK/IIK Moayas/Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
I1P7 aM(OTEpHBIX 3JIEMEHTOB; HEOPTaHMUECKUX
I1P6 KHCJIOT, OCHOBaHH U aM()OTEPHBIX
I1P8 TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH,
I1P9 XapaKTePU3YIOIIUX UX CBOMCTBA U CITOCOOBI

MOJIyYEHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUsl Ha CBOMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEILIECTB

3.3 [OK 01 Tema 3.3 UnenTudukamnus HccnenoBaTh Ka4eCTBEHHBIE PEAKIINT 1. IIpakTUKO-OpUEHTUPOBAHHbBIC 3aaHUS 11O
OK 02 HEOPraHWYECKUX BEILECTB HEOPraHUYECKHUX BEILECTB COCTaBJICHUIO XUMUYECKUX PEAKLUHN C
OK 04 y4acTUEM HEOPTaHUYECKUX BEILECTB,

[1P2 UCTIOJNB3YEMBIX JUIS UX UACHTU(UKAIIH.
[1P3 2.JlaGoparopnas padota: “Unentudukarus
I1P4 HEOPraHUYECKHUX BEIIeCTB”
I1P5
I1P1
[1P7
[1P6
I1P8
I1P9
4 HccaenoBarb cTpoeHue U CBOCTBA KonTpoJsbHnas paGora

Pa3nen 4. Ctpoenue u cBOMcCTBA
OpPraHHYeCKHX BellecTB

OpPraHn4e€CKUuX BEIIECCTB

«CTpOCHI/Ie M CBOMCTBA Opra’"Hn4eCKux
BECIIECTB»
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Ne OK/IIK Moayas/Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
4.1 | OK 01 Tema 4.1 Knaccudukanus, crpoerne |KnaccupunupoBars opranndeckue 1. 3anaHus Ha cOCTaBIEHHE HAa3BaHUM
Y HOMEHKJIaTypa OpraHu4eCcKuX BELIECTBA B COOTBETCTBUHU C UX OpPraHMYECKUX COCIUHEHUN 110 TPUBUAIBHON
BEILIECTB CTPOCHUEM WJIU MEXITYHAPOIHON CUCTEMATUYECKON
HOMEHKJIAType.
2. 3agaHus Ha COCTABJICHUE MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX GOpMYIT
OpPraHWYECKHUX BEIIECTB OTACIIbHBIX KJIACCOB.
3. 3amauu Ha onpeeeHUe MPOCTEeUIIei
(bopMyIbl OpraHuYecKOi MOJIEKYIIbI, HCXO/IS
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 Tema 4.2 CpolicTBa OpraHUYECKUX YcranaBnmuBaTh 3aBUCUMOCTD (pru3uko- | 1. 3agaHus Ha cocTaBICHHUE YpaBHEHUI
OK 02 COECTMHEHUN XUMHUYECKHUX CBOMCTB OPraHUYECKUX XUMHUYECKUX PEAKLUHI C yJaCTUEM
OK 04 BELIECTB OT CTPOEHUSI MOJIEKYJI OpraHMYECKUX BEIIECTB HA OCHOBAaHUH UX
[1P2 COCTaBa M CTPOCHMUS.
I1P3 2. 3agaHusi Ha COCTABJIICHUE YPaBHEHUI
I1P4 XUMUYECKUX PEAKLUHN, WILTIOCTPUPYIOIIUX
I1P5 XUMHUYECKHE CBOMCTBA C YUETOM MEXaHU3MOB
I1IP1 MPOTEKAHUs TaHHBIX PEAKIUN U
I1P7 T€HETUYECKOM CBA3U OPTaHUYECKUX BEILECTB
[1P6 pPa3HBIX KJIACCOB.
I1P8 3. PacueTHble 3a1a4¥l 10 ypaBHEHUSIM
I1P9 peaKkuuii ¢ y4aCTUEM OPraHUYECKUX BEILECTB.

4. JJTaboparopnas padota “TIpeBpamienus
OpPraHWYECKUX BEIIECTB MPH HarpeBaHuu"
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
4.3 | OK 01 WnenTudukanmst OpraHn4eckux HccenenoBaTh Ka4eCTBEHHBIE PEAKLIUN 1.IIpakTuKO-OpUEHTUPOBAHHbIE 3aJaHUSI 110
OK 02 BELIECTB, UX 3HAYEHHE U IPUMEHEHUE |OpPraHM4YEeCKUX COCIUHEHUM OTAEIbHBIX |COCTaBIECHUIO XUMUYECKUX PEAKIIUIM C
OK 04 B OBITOBOW U IIPOU3BOJCTBEHHOMN KJIaCCOB y4aCTHEM OPIaHMYECKUX BEIIECTB, B T.U.
I1P2 JESTEIIBHOCTH YEJI0BEKA UCTIOJB3YEMBIX JUIS X UACHTU(DUKAIIH B
I1P3 OBITY ¥ IPOMBIILJICHHOCTH.
[1P4 2.JIaboparopnas padota: “UaeHTHdUKAITUSA
TIPS OPraHMYECKUX COCTUHEHUN OTAEIbHBIX
I1P1 KJIacCOB”
I1P7
[1P6
I1P8
I1P9
5 Paspnen S. Kunernueckue u XapakTepu3oBaTh BJIUSHUE

TePMOAMHAMHYECKHE Pa3JIMYHBIX (DAKTOPOB HA PaBHOBECHE

3aKOHOMEPHOCTH NPOTEKAHUS 1 CKOPOCTh XMMHMYECKHX peaKknui

XHMHUYECKHX peakuui

5 |OKO0l Tema 5.1 CkopocTbh XMMHUECKUX XapakTepu3oBaTh BIUSHUE IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE

OK 02 peakuuii. XMMUYEeCKOe paBHOBECHE  |KOHIIEHTPAlLMU pearupyrouiux BEIECTB U |3aJaHusl Ha aHaIu3 (PaKTOpOB, BIUSIOMIUX HA
I1P2 TEMIIEPATYPbl HA CKOPOCTh XUMHUUYECKUX |MU3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIIUH.
I1P3 peakuuin IIpakTHKO-OpUEHTUPOBAHHBIC 3a/1aHUS HA
[1P4 XapakTepru30oBaTh BIMSHUE U3BMEHEHUsT  |IIpuMeHeHune npuHuuna Jle-1llatense s
I1P5 KOHIEHTPALMU BEIECTB, PEAKIINHU CPEebl |HAXOKICHHS HAIIPaBJICHUS CMEIICHUS
I1P1 U TEMIIepaTyphl Ha CMEICHUE PAaBHOBECHSI XUMHUYECKOW PEAKIINK U aHAJIN3
I1P7 XUMHYECKOIO0 PaBHOBECHUS (bakTOpOB, BIUSIONINX HA CMEIICHHE
I1P6 XUMHYECKOTIO PaBHOBECUS
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OK/IIK

Monayas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

I1P8
I1P9

Pa3nes 6. PacTtBopsl

HccnenoBath HCTHHHBIE PACTBOPHI €
3aJaHHBIMH XapPaKTePUCTHKAMHU

6.1

OK 01
OK 02
[1P2
I1P3
11P4
I1P5
I1P1
I1P7
I1P6
I1P8
I1P9

Tema 6.1 [TonsTue o pacTBopax

Pasnuuars nCTHHHBIE PACTBOPHI

1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.

2. [IpakTUKO-OPHUEHTUPOBAHHBIE PACUETHBIE
3aJlaHUs Ha TUCIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON U
IPOM3BOJICTBEHHO J1€ATEILHOCTH YellOBEeKa

6.2

OK 01
OK 04
I1P2
I1P3
[1P4
I1P5
I1P1
I1P7

Tema 6.2 ccieqoBanue CBOMCTB
pacTBOPOB

HccnegoBathb (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IC
CBOMCTBA HCTHHHBIX pacTBOpPOB

JlaGoparopHas pabota
“IIpuroroBieHue pacTBOPOB”~
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHIA
I1P8

II | IIpodeccnoHAIbLHO-OPHMEHTHPOBAHHOE COlepKaHMe (CoepPKaAaHNe TPUKJIATHOTO MOTYJIS)

7 Pa3zpmean 7. OueHnnBaTh NoCJeACTBUS ObITOBONM U |3amuTa Keica (¢ yueroM Oyayueit

Xumus B ObITY U
NPOU3BOICTBEHHON /1eATeJIbHOCTH
Yye10BeKa

NMPOU3BOACTBEHHOI /IeSITeIbHOCTH
YeJI0BeKAa ¢ MO3UINI DKOJOrHYeCKoM
0€30IaCHOCTH

npodeccuoHAJIbLHOM 1eATETbHOCTH)

OK 01
OK 02
OK 04
OK 07
I1P2
I1P3
11P4
I1P5
I1P1
I1P7
[1P6
I1P8
I1P9
ITP10

Tema 7.1 Xumus B ObITYy U
IIPOU3BOJICTBEHHON JESITEIbHOCTU
4esioBeKa

OIIGHI/IBaTB IIOCJICACTBUA 6I>ITOBOI>'I n
HpOI/I3BOIICTB€HHOI\/JI JCATCIIBHOCTHU
YyeJI0BeKa C MO3UIMI SKOJIOTHUECKOM
0e30macHOCTH

Bo3MoOXHEIE TEMBI KEHCOB:

1. BimstHue XmmopcoaepKamux MOKOIIMX
CPEICTB Ha 3J0POBbE JETEH.

2. AHTUOHMOTHKH, UX BIMIHUE Ha IETCKUI
OpraHu3M.

3. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX
MIpEIaparoB.
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