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PaGouasi nporpamma 0011e00pa30BaTebHOTO  NpeIMETa pazpaboraHa Ha
octose (DenepanbHOro rocynapcTBEHHOIO 00pa30BaTeIbHOrO CTaHAapTa CPeAHEro
obiero o0pazoBaHusl, YTBEPKACHHOIO [Ipukasom Munobpnayku Poccun 0T
17.05.2012 Ne 413 (pen. ot 12.08.2022), peKoMeH1aluil 1o peanus3alni CpeHero
0011ero 00pa3oBaHus B Mpeeax 0CBOeHHs 00pa30BaTelbHOM MPOrpamMMbl CpEIHEro
NpO(heccHOHAIBHOTO  00pasoBanusa o1 | mapra 2023 r. Ne (05-592, PUMEPHON
[pOrpaMMbl, PEKOMEHIOBAaHHOH deepasbHBIM  [OCY1apCTBEHHBIM OIOIPKETHLIM
oOpazoBaTe/IbHbIM yUpeKI1eHHEM JIOTIOJIHUTEIIEHOTO npoheCCHOHAIBHOIO
obpaszoBanus «VHCTUTYT pPa3BUTHS MpodecCHOHATBEHOTO 00Pa30BAHMUSD) (PI'BOY
JIITO «MUPI1O) ans peannsalun OCHOBHOW TMpodeccHoHaIbHON o6pazoBaTesibHOH
nporpammbl CI1O Ha 6aze 0OCHOBHOIO ob11ero 00pa3oBaHus C MOTYUeHHEM CPEIHEro
o0lero  00pa3oBaHusA [0 CHEUHANbHOCTH 40.02.02  «IIpaBooxpaHuTebHasl
NS TeILHOCTDY

PaGouast nporpamma paspaboTaHa B COOTBETCTBHH C pa3bsICHEHUSIMHU 110
(hOPMUPOBAHUIO TPUMEPHBIX 00PA3OBATENBHBIX  [POIPaMM y4yeOHbIX AUCUMIUIMH
HAuanbHOro npodeccuoHanbHOro U CpeiaHero npodeccHoHaIbHOro 00pasoBaHus Ha
ocHoBe MejepanbHbIX rOCY1apCTBEHHbIX 00PA30BATENbHBIX CTAHAAPTOB Ha4albHOI'O
poecCHOHATBHOrO0 u CpeJlHEro npodeccuoHanbHOro 0Opa3oBaHHsl,
yrepk/aeHHbIMU  F1.M.PeMopeHKo, JAHPEeKTOpOM JlerapTaMenTa rocyaapcTBEHHON
[MOJUTHKH W HOPMATHBHO-NPABOBOIO PEryIMpoBaHud B chepe . obpazoBaHmsl
MuHucTepcTBa 00pa3oBaHHs 1 HayKH Poccuiickoii ®enepauuu ot 27 asrycta 2009r.
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1. MACIIOPT ITPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM JUCITATIINHBI
XUMUA

1.1. O6saacTh NpUMEHeHHsI NPOTrPAMMBbI

OO6meobpa3oBarenbHas TUCHHUILIMHA «XUMHS» SBISETCA YaCThIO MPEIMETHOW 00JIacTH
«OO0uIecTBeHHbIE HAyKH», W3ydaeTcs B oOmieoOpa3oBarenbHOM Hukie ydebHoro miuana OOII
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peau3ylonmx 0o0pa3oBaTelbHYI0 MPOrpaMMy CpedHero oOmiero oOpa3oBaHMs B Ipelenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM oOpa3oBaTenbHOM mporpammbl CIIO Ha 0Oase
OCHOBHOTO 001ero o0pa3oBaHus MpU MOJITOTOBKE CIIELMAIUCTOB CpPEJHEro 3BeHa 10
cnenuansHocT 40.02.02 [Ipasooxpanumenvrasn 0esimenibHOCHb.

1.2. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NPOo(ecCHOHATbHOM
o0pa3oBaTe/IbHON MPOrPaMMBbI:

JycuuminHa BXOAUT B 00111e00pa30BaTeNbHbIN LUK

1.3. LHeab u njiaHupyeMblie pe3yJIbTAThI 0CBOEHUS I CHUIJIHHbBI

1.3.1. lean o6meodpazoBaTeibHOM TMCHUTLTHHBI

@opMHUpOBaHHE y CTYACHTOB MPEICTAaBICHHUS O XMMHYECKOM COCTaBISAIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI TPUHATUS PEUICHWH B JKU3HEHHBIX U
HpOI/ISBO)ICTBeHHI)IX CI/ITyaHI/IHX, OTBETCTBCHHOI'O ITOBCJIACHUS B HpI/IpO)IHOI/I CpeI[e.

1.3.2 Heau u 3aga4yum JUCHMIUIMHBI — TPe0OBAHMA K pe3yabTaTaM OCBOCHHA
AUCHUIIMHBI:

3aia4yu TUCHUIUIMHBIL:

1) chopMupoBaTh NOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUYECKUX MPOIIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbl HEOPraHMUYECKUX M OPraHUYECKHX BEIIECTB,
YPaBHEHMsSI XMMHUYECKMX peakIui, OOBSICHATh HX CMBICI, HHTEPHPETHPOBATH pPE3YJIbTaThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKUX IKCIIEPUMEHTAIBHBIX
WCCIIEIOBaHUN C CcoONMoeHHeM TpaBwil Oe30macHOro oOOpalieHuss ¢ BemecTBaMu U
71abopaTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh HHPOPMAIIUIO XUMUYECKOIO XapaKTepa U3 Pa3IMyHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH IOCIEICTBUS CBOEU JAESITEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

6) cdopMupoBaTh MNOHMMAaHHWE 3HAYUMOCTU JOCTIDKEHHH XHMMHMUYECKOM HayKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECIeUrnBaeT TOCTHKEHUE
CTYJEHTaMH CJIEIYIOUINX pe3yJIbTATOB:

. JIUYHOCHIHBIX:

JI1. B yacT Tpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0It00ue;

- TOTOBHOCTb K AaKTUBHOW JI€ATEIBHOCTH TEXHOJOTHMYECKOW M  COLHAIBHON
HANPaBIEHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITETHHO BBITIONHSTH
TaKylo JAesITeIbHOCTD;

- HHTEPEC K Pa3InYHbIM chepaM npodecCnOHaTbHOM 1eATeIbHOCTH,



JI2. OBi1aieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU 1eHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (OPMYIHUPOBATH M aKTyalU3UPOBATH MPOOJIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBIWBATh CYIIECTBCHHBI TMpPHU3HAK WJIM OCHOBAaHUS JUIsl CpPaBHCHWS,
Kiaccudukanuu u 0600IICHHS;

- OIIPEIEINATH LEH JISATEIILHOCTH, 33/1aBaTh TapaMeTPhl M KPUTCPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX;

- BHOCHTHh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIETISAM,
OIICHUBATh PUCKH IOCIICICTBUI JCSITCIBHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIAJACTh HABBIKAMH YYE€OHO-HCCICIOBATEIIBCKOM © MPOCKTHON JeATeIhbHOCTH,
HaBBIKAMH pa3pelIeHUs MpooeM;

- BBUIBJSITH TPHYMHHO-CJICIICTBEHHBIC CBSI3M W aKTYAIM3UPOBATH 3a/a4dy, BBIIBUTATH
TUIOTE3Y €€ pelIeHMs, HaXOAUTh AapryMEHTHhI [JIs JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

- aHAIM3UPOBATh MOJYYCHHBIE B XOJ€ pELICHUS 3aJaud Pe3yNbTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

- yMeTh TMEpPEHOCUTh 3HAHUS B TIO3HABATENBHYID U MPAKTUYECKYI0 0O0JacTu
JKU3HEICSITCIBHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTHHAIBHBIC TIOIXObI U PEIICHHS,

- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B MIO3HABATEIIHHOM M COIUATIBLHOM MPAKTHKE

JI3. B 00/1acTH LIEHHOCTH HAYYHOI'0 IO3HAHMSA:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

- COBCpIICHCTBOBAHWE S3BIKOBOM W  YHTATENIbCKOW KYyJIbTYphl KaK CpEJICTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

- OCO3HAHUE IICHHOCTH HAYYHOH JCSITebHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIHHO U B TPYIIIIE;

JI4. OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU AeHCTBUSIMM:

B) paboTta ¢ uHpopmaruei:

- BJAJNETh HABBIKAMH TOJYYCHHsS WH(GOPMAIMM W3 WCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOWCK, AaHalW3, CUCTEeMAaTHU3AalMI0 ¢ HHTEPIpETAIHIo
HHGOPMAIIUN PA3INIHBIX BHJIOB U OPM TPEIACTABIICHUS;

- co37aBaTh TEKCThl B Pa3NUYHBIX (popmarax C yd4eToM Ha3zHadeHHs HHPOpPMAIUH U
IIEJICBON ayTUTOPUH, BBIOMPAsT ONITHMAILHYI0 (hOpMY IIPEICTABICHHUS W BU3YaTH3aIlUH;

- OILIEHUBATh JJOCTOBEPHOCTb, ISTHTUMHOCTh HH(GOPMAIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-ITHYESCKHM HOPMaM;

- HCIIOJIb30BaTh CpencTBa WH(GOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHHA B
pCIICHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI PTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

- BIIaJETh HaBBIKAMHM DACIIO3HABAHUSA M 3alIUTHl HHPOpPMAIUH, WHPOPMAIMOHHOMN
0e30MacHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CAMOOTIPEACIICHUIO;

-OBIIaJICHUE HAaBBIKAMU Yy4EOHO-HUCCIIEOBATEIILCKON, TMPOCKTHOM W  COLMAIBLHOMN
JIEATEIbHOCTH;

JIS. OBiaieHne yHMBEPCAIbLHBIMUA KOMMYHUKATHUBHBIMHU J1€/iCTBUSIMHU

0) cCOBMECTHas JICSITCIIbHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAaHIHON ¥ MHAUBUAYAIBHON pabOTHI;



- IPUHUMATh L€ COBMECTHOM [JEATEIBHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JeHCTBUS 1O €€ JOCTM)KEHHUIO: COCTaBIIATh IIAaH JEHCTBUHM, pacupeneisTb POJIM C y4eTOM
MHEHHUI Y4aCTHUKOB 00CYKJ1aTh pe3yJIbTaThl COBMECTHOM padOTHI;

- KOOpAMHUPOBaTb U BBINOJHATH PabOTy B YCIOBUSX PEAIbHOIO, BUPTYAIBHOIO WU
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

- OCYIIECTBJIATh IO3UTHUBHOE CTPAaTErHYEeCKOe IMOBEACHUE B PA3JIMUYHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM

JI6.0OB1a1eHN e YHUBEPCAJILHBIMU PeryJsiTUBHbIMU AeHCTBUAMMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IpPUHUMAaThb MOTUBBI M AapryMEHThl JAPYrUX JIIOJEH IpU aHalu3e pe3yJbTaToB
JESITEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKHY;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYroro 4YeJI0BEKa;

JI7. B 00/1acTH 3K0JIOTH4€CKOr0 BOCIIMTAHMSA

- c(OpMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, MOHMMAHHUE BIMSHHUS COLMAIBHO-
9KOHOMHYECKUX IPOIIECCOB HAa COCTOSHUWE IPHUPOJHOW M COLHUAIBHOW Cpenbl, OCO3HaHUE
rJ100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IJIJAHUPOBAaHUE M OCYIIECTBJICHUE JECHCTBUI B OKpYXarollleil cpeie Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEIIOBEYECTBA;

aKTUBHOE HETIPHUTHE ASHCTBUM, IPUHOCAIINX Bpe OKPYKaroLIel cpee;

- YMEHHE TPOTHO3MPOBAaTH  HEOJArONPHUSATHBIE  DKOJOTMYECKHE  ITOCIIEACTBUS
HpeINpUHIMAEMBbIX JIeHCTBUMN, IPEIOTBPAILATh HX;

- paclIMpeHHE OMbITA JAEITEIbHOCTU IKOJIOTUYECKON HAIllPaBIEHHOCTH;

- OBJIAJICHME HaBbIKAMU y4eOHO-HUCCIIEOBATEIbCKOM, IPOEKTHOW U  COLUAIbHOU
JeSITEIIbHOCTH;

® MemanpeomMemHuix:

MI. BrnageTh CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATrarolIne
MOHATHUS (XMMHUYECKHI 3JIEMEHT, aTOM, 3JICKTPOHHAs 000J0YKa aToMa, s-, p-, 0-3JeKTpOHHBIE
opOUTamM aToMOB, WOH, MOJIEKY/a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUS, XUMHUYECKasl CBS3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIN 00beM, YIJIEpOIHBIN CKEJIEeT,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MepHus, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHHU S, OMOJIOTMUECKH aKTHBHBIC BEIIIECTBA
(YyrneBoapl, KUpPBI, OETKH), MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO, BBHICOKOMOJICKYISIPHBIC
COCIMHECHUS, KPHUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKUX peakuuil (OKUCIHTEIBHO-
BOCCTAHOBUTENBbHBIE, DJK30-H OJHJIOTEPMHUYECKHE, PEaKIMd HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, BJIEKTPOJTUTHYECKAS JIMCCOITHAITHS, OKHCIIUTENIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON peaKINH, XUMUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI
(Teopuss XUMHYECKOIO CTpO€HHUs opraHnuyeckux BemecTB A.M. byriepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJWYECKUHA S3bIK XHUMHH, (PAKTOIOTHIECKUE
CBEJICHHMsSI O CBOICTBaX, COCTaBe, MOJy4YeHUU W 0Oe30MacHOM WCIOIb30BAaHUM BaKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUICCKOH JCSITEILHOCTH YEIIOBEKa,;

M?2. ymeTh BBIABISTH XapaKTEpPHbIE MPU3HAKKM W B3aUMOCBSI3b M3YUYECHHBIX MOHSATHUH,
MIPUMEHSTh COOTBETCTBYIOLIME MOHATHS NP OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB M MX IPEBPAILCHUMN; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

M3. yMmeTh HCNOIB30BATh HAUMEHOBAHUS XMMHYECKUX COCIMHEHHN MEXIyHAapOJHOTO
COI03a TEOPETUYECKOW M MPUKIATHOW XMMUHM W TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIIMX BEIIECTB
(oTHNeH, aneTWwieH, rimiepuH, (Gpenon, Gopmanbaerun, yKCycHas KUCIOTa, TIUIUH, YrapHBIA
ras, yriIeKUCJIbIi ra3, aMMHaK, TallleHast U3BECTh, HETallleHas! U3BECTh, MUTHhEBAs COJIa U IPYTUX),
COCTaBISATH (POPMYJIBI HEOPTaHUYECKMX M OPraHMYECKUX BEUIECTB, YPaBHEHUS XUMHYECKHX
peakiuii, OOBSICHATh UX CMBICH, MOATBEP)KIATh XapaKTEPHbIE XMMUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOIMMHU KCIEPUMEHTAMH U 3aIUCAMH YPABHEHUN XUMUYECKUX PEAKLINIA;



M4. yMeTh yCTaHaBIMBATh MPUHAUICKHOCTh HU3YYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OINPEACIICHHBIM KJaccaM M IpyIIlaM COEIWHEHMH, XapaKTepH30BaTh
WX COCTaB M BaXKHEWIIIME CBOMCTBA; OMNPEACNSATh BHJbl XUMHUYECKUX CBs3€H (KOBaJICHTHas,
MOHHAs, MeTaJJIM4ecKasi, BOJOPOJHAS), THUIBl KPUCTAIMYECKHX PELIETOK  BEIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIINH;

MS. chopMHUpOBaTH MPEJICTABIICHUS 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJM XUMHUHM B TIO3HAHUM SIBICHUN NPUPOABI, B
GbOpMUPOBAHUM MBINUICHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOIUMOM JJIsI PEUICHUS MPAKTUYCCKUX 337a9 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U IPUPOJHOM CpELE;

M6. yMeTh MPOBOIUTH PACUETHI 0 XUMUYIECKUM (OpMyIaM U ypaBHEHUSM XUMUYECKUX
peakuuii ¢ HCHOJb30BaHHEM (U3MUECKUX BEIUYMH, XapaKTEpHU3YIOLIMX BelIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOPMAJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJb30BATh CHUCTEMHbICE XHMHUYECKHME 3HAHUS [UIl NPUHATHS PpPELIEHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM

M?7. yMmeTb NIaHUPOBATh M BBIMOJIHATE XMUMHUYECKUN HKCHEPUMEHT (TpeBpalleHus
OpTraHWYECKUX BEIIECTB IPU HArpeBaHUU, IOJIYYEHUE OSTUJICHA U HM3YYCHHE €ro CBOWCTB,
KaueCTBEHHBIC PEAKI[UU Ha aJIbJIETH/IbI, KpaxMai, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB Mpu
HArpeBaHWM, [BETHHIC pEaKIUU OEIKOB; MPOBOAHWTH PEAKIMM HOHHOTO OOMEHA, OIpeIeisaTh
Cpely BOIAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPU]I-aHHUOHBI,
Ha KaTMOH AaMMOHHS; pellaTh »3KCIEpUMEHTalbHbIE 3ahaud 1o TemaMm "Meramibl" u
"HemeTannpl") B COOTBETCTBUU C MpaBUIAMH TEXHHUKH O€30MAaCHOCTH TMpU OOpaIIeHUH C
BEIIECTBAMH U JA0OPAaTOPHBIM OOOpPYAOBAaHUEM; TMPEJCTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIONIMX peakiuil u (QopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

MS. yMeTp aHaIM3UpOBaTh XHWMHUYECKYI0 WH(GOpPMAIMIO, TMOIYYaeMYI0 M3 pa3HbIX
HMCTOYHHMKOB (Cpe/ICTB MaccoBOM nH(popmaruu, cetb UHTEepHET U ipyrue);

M9. BnageTh OCHOBHBIMM METOJAAMH HAay4YHOIO IO3HAHUS BEUIECTB U XMMHYECKUX
SBJICHHUM (HaOJI0/IeHNe, N3MEpPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

MI10. chopMupoBaTh MIPEACTABJICHHUS: 0 XUMUYECKOMN COCTAaBJISIFOLIEH
€CTECTBCHHOHAYYHOW KapTUHBl MHpPA, POJIM XUMHH B TIO3HAHWU SBJICHHH TNPUPOJBI, B
GbOpMUPOBAHUN MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €€ (YHKIMOHATHLHOM TPaMOTHOCTH,
HEOOXOIMMOM ISl peIIeHUs] TPAKTUUECKUX 3a7a4 U DKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHON CPENE;

MI11. ymeTh cobmoaaTh MpaBuiia SKOJIOTUUECKH I[E€JIE€CO00Pa3HOTO MOBEIECHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS] CBOErO 3J0POBbS U OKPYKAIOLIEH MPUPOIHOM
Cpenbl; yYUTHIBATh OMACHOCTh BO3JIEHCTBHSI Ha >KMBBIE OPTaHW3MBI OMPEEICHHBIX BEIIECTB,
MMOHUMAsl CMBICJI TTOKa3aTeNsl MpeleIbHON JOMYCTUMON KOHIEHTpaIuu

* MPEAMCTHBIX:

IT1.  chopmupoBaHHOCT,  TPEINCTABICHHI: O  XUMHUYECKOM  COCTaBISAOIIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJIM XUMHUHM B TIO3HAHUM SBJICHHWN TPUPOIbBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJIbTYpbl IJTHUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH,
HEOOXOIMMOM ISl peIeHUsT TPAKTUIECKUX 3a7a9 U DKOJIOTHIECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpeLE;

[12. Bnasenne cucTteMol XMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATrarolnue
MOHATHUS (XMMUYECKHI JIEMEHT, aTOM, 3JICKTPOHHAas 000J0YKa aToMa, s-, P-, 0-3JeKTpOHHBIC
opOUTaTM aToMOB, HOH, MOJIEKY/a, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHCJICHUS, XUMHYECKast CBS3b, MOJIb, MOJISIpHASI MAcca, MOJISIPHBIN 00BEM, YTIIEPOTHBINA CKEIET,
GbyHKIMOHATIbHAS TpyMNa, pauKanl, HU30MEpHus, W30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIIEBOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHHUS, OMOJIOTMUECKU aKTHBHBIE BEIIECTBA
(yrneBoapl, >KUpbl, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKAash pEeUIeTKAa, THUIbl XUMHUYECKUX peakuuil (OKUCIUTENIbHO-
BOCCTAHOBUTENbHBIE, HK30- M JHAOTEPMUYECKHE, pPEAKIMHM HOHHOrO OOMeHa), pacTBOp,
ANEKTPOIIUTHI, HEJJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JIACCOLALNS, OKHCJIMTEND,



BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIMH, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHMUYECKOTO CTpOEHHUs opraHuueckux BemectB A.M. bymiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuii 3akoH J[.M. MeHnneneeBa, 3akoH
COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XUMHUH, (DAKTOJIOTHYECKUe
CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJIYYEHHH U OE30MaCHOM HCIOJIH30BAHUU BAKHEUIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B ObITY U NPAKTUYECKOH JIEATEIbHOCTH YEJIOBEKa,

I13. chopMHpOBaHHOCTH YMEHMI BBISABISATH XapaKTEPHbIE MPU3HAKU U B3aHMMOCBS3b
W3YYCHHBIX IOHATHM, NPUMEHATH COOTBETCTBYIOUIME IIOHATUS IPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMUYECKUX BEIIECTB U UX MPEBPALLEHUIL; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUM C TOHATHAMH U NPEACTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

I14. chopMUPOBAaHHOCTb YMEHHMH  HCHOJb30BaTh  HAMMEHOBAHHUA  XMMHMYECKHX
COEIMHEHUI MEXYHapOJIHOI0 COI03a TEOPETHMUECKON M NPUKIAJHONW XMUMHMM U TPUBUAJIBHBIE
Ha3BaHUs BaXKHEHIIMX BeIIECTB (ITWIIEH, aleTWIEH, DIHMLUEpUH, ¢eHos, GopMalbiaerus,
YKCyCHasl KHCJIOTa, TJIMLUH, YrapHbId TIa3, YIJIEKUCIBbIA TIa3, aMMHaK, ralleHas HW3BECTb,
HeramieHasi M3BecTb, NUThEBas COJa U JIPYIMX), COCTABIATh (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, YPAaBHEHUS XHMHUYECKHX pPEaKUUH, OOBSICHATH WX CMBICT;
NOATBEPXKJIATh  XapaKTEpHbIE  XUMHUYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOIIMMU
HKCIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUM XUMUYECKUX PEAKIIHiA;

I15. cdopMHUpOBaHHOCTh yMEHUH yCTaHABIUBATh [PUHAUIEKHOCTb HM3YYEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB K OINpEAEICHHBIM KilaccaM U IpyliaM COeIUHEHUH,
XapaKTepU30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONPEAECIATh BUIBl XMMHUECKHUX CBS3EU
(koBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), TUIbl KPUCTAIIMYECKHX PELIETOK
BEIIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKIUY;

[16. BnajeHWe OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHMSI BEUIECTB U XHMHUYECKUX
SBJICHU (HaOJIt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

I17. chopmupoBaHHOCT, YMEHHUH MPOBOAUTH pacdeThl MO XMMHUYECKUM (opMyliaM u
YPaBHEHMSIM  XMMUYECKMX  peakMi ¢  HCHOJb30BaHHWEM  (PU3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIeCTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, 0oO0beMa (HOpMasbHbIE
yCIIOBHS) Ta3oB, KOJIMYECTBA BEIIECTBA; MCIOJIb30BATh CUCTEMHbIE XMMHWYECKHE 3HAHUS [UIs
NPUHSITHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

I[18. chopMUpOBaHHOCTh YMEHHH MJIAHUPOBATH U BHIMNOIHATH XUMUYECKHI SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJYYECHUE ITUICHA U U3YYEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKIUU Ha aJbJAETUAbI, KpaxMmaly, YKCYCHYIO KHCJIOTY; JeHaTyparus
OEKOB NMpPU HArpeBaHHUM, LIBETHbIE peakiUH OeJIKOB; MPOBOJUTH PEAKLIUU HOHHOTO OOMEHa,
OTpeIeNIATh CpPely BOAHBIX PACTBOPOB, KaueCTBEHHbIE peakUuu Ha cyinbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHSA; pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJadd 110 TeMaM
"Metamnsl" u "Hemeramnbl") B COOTBETCTBHUM C IpaBHJIaMH TEXHUKH O€30MacHOCTH IPH
oOpalleHnn ¢ BellecTBaMH U J1abOpaTOpPHBIM 00OpPYJOBAHUEM; MPEIACTABIATH PE3YJIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUl u
(dbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATHUX Pe3yJIbTaTOB;

I19. cdopmMupoBaHHOCTH yMEHHS AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(OpMaIHIo,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTB MaccoBOil MHQopmauuu, cerb VHTepHeT u
ApyrHe);

I110. chopmMupoBaHHOCTH YMEHUN COOIIOAATH MPaBHIIa SKOJIOTHYECKHU 11€JIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarolled MPUPOAHON CpEelbl; YUUTHIBaTh ONACHOCTh BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI
OIPECIICHHBIX BEIIECTB, TOHUMAsl CMBICII IIOKA3aTels MPEAEIbHON JOIYCTUMON KOHIICHTPALUY;

IT11. gma  oOyyarommxcst €  OrpaHMYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(OPMHPOBAHHOCTb YMEHHS NPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUSA
BELIECTB U XUMUYECKUX SIBJICHUI;

IT112. ngns cmenbix u  cnaboOBHAAIIMX OOydYaOMIMXCS: CPOPMUPOBAHHOCTH YMEHHSI
UCTIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitns ams 3anucu XuMHYecKuX

dbopmy.



Oco0o0e 3HaYeHHe TMCUMIINHA uMeeT npu ¢dopmupoBannu u passutuu OK:

OK 2. IloHumarp u aHaJIM3UPOBATH BOMPOCHI IEHHOCTHO-MOTHBAIIMOHHOM C(ephI.

OK 3. Opranu3oBbiBaTh COOCTBEHHYIO JAEATEIbHOCTb, BBHIOMpATh THUIIOBbIE METOJABI U
CIIOCOOBI BBHIMTOTHEHUS MTPO(EeCCHOHANBHBIX 33]1a4, OIICHUBATh UX 3(PPEKTUBHOCTH U KAUYECTBO.

OK 4. Ilpunumate peuieHusl B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaIUsX, B TOM UYHCIe
CUTYaIIUSIX PUCKA, U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 6. OcymecTBiaTh TOWCK M HCIOJIb30BaHWE WH(MOpPMAIMU, HEOOXOAUMOW s
3¢ (HEeKTHUBHOTO BBHITIOTHEHHS MPOPECCHOHANBHBIX 3a/1ad, MPOGECCHOHATHHOTO0 U JTUYHOCTHOTO
pa3BUTHSL.

OK 8. IlpaBUnbHO CTPOHUTH OTHOIIECHUS C KOJUIETAaMH, C Pa3IMYHBIMH KaTeTOpHUSMU
rpaXkaaH, B TOM YHUCIIE C MPECTABUTENSAMU PA3INYHBIX HAIIMOHAIBHOCTEH U KOH(eccHil.

OK 9. YcranaBnuBaTh CUXOJOTUYECKUI KOHTAKT C OKPY>KAIOIIUMHU.

OK 11. CamocTosATenbHO OIpeneisTh 3agaud NpodeCCHOHAIBLHOTO M JHYHOCTHOTO
pa3BUTHS, 3aHUMAThCSI  CaMOOOpa3OBaHWUEM, OCO3HAHHO  IUIAHUPOBATH  IOBBIIICHHE
KBATH(UKALIHH.

JINYHOCTHBIE Pe3YJbTATHI PeaJu3alMi IPOrPpaMMbl BOCIUTAHMS :

JIP 09. Co3Haronuii 1IEHHOCTh JKU3HH, 370POBbS U OE30MaCHOCTH. CoOmrofaronun u
MPOTAraHIuPYIONINI 3M0pOBBIA 00pa3 >KM3HH (30POBOC THTAHHE, COOJIOJCHHE TUTHCHBI,
PeKUM 3aHATHH W OTHAbIXa, (pU3MYecKas aKTUBHOCTH), JEMOHCTPHUPYIOIIMA CTpEeMJIEHHE K
(U3HYECKOMY COBEPIICHCTBOBAHUIO. [IposBIstonuii coO3HATEILHOE 1 0OOCHOBAHHOE HENPUSTHE
BPEIHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yIoTpedieHne alkorosi, HAPKOTHUKOB,
MICUXO0AKTUBHBIX BEIIECTB, a3apTHHIX WIP, JIOOBIX (OpPM 3aBHCHMOCTEH), IECTPYKTUBHOTO
MOBE/ICHUs B O0OIIECTBE, B TOM YHUCIe B U(POBOH cpene

JIP10. bepexynBO OTHOCALIMICS K NPUPOAHOMY HACIEAMIO CTpPaHbl W MHpa,
MPOSIBISIONIUN CPOPMUPOBAHHOCTh SKOJOTHUECKON KYIBTYPhl HA OCHOBE MOHMMAHUSI BIUSHUS
COIIMATBHBIX, HKOHOMHYECKHX U MPOPECCHOHAIBHO-TIPOU3BOJCTBEHHBIX TIPOIECCOB HA
OKPY’KaIIYl0 cpeny. Belpaxkaromuil neATenbHOE HENpUsTUE AEUCTBHUM, NPUHOCSIINX Bpea
MPUPOJIE, PACIIO3HAIOIINI OMACHOCTH CpPEeNbl OOMTaHUs, MPEIYNPEKIAIOMNUNA PUCKOBAHHOE
MOBEJICHNE JPYTUX TPa)KIaH, MOMYISAPU3UPYIONIHIA CIOCOOBI COXpaHEHUs MaMSTHUKOB MPUPO/IbI
CTpaHbl, PETUOHA, TEPPUTOPHUHU, TIOCEICHUS, BKIIOUEHHBIH B OOIICCTBEHHBIE WHHUIIUATUBBI,
HamnpaBlIeHHbIEC HA 3200Ty O HUX

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHUE NPOTrPaMMbl JHCHUIIUHBI:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs - 70 yaca;
CaMOCTOATENIbHON PaboThl 00yUaroIerocs - 2 4acos.



2 CTpyKTypa H coJeprkaHue 001meo0pa3oBaTebHON AUCHUNINHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii paboTbl

O0BbeM yacoB

OO0s3aTenbpHAs ayIUTOPHAS yueOHas Harpy3ka (BCero) 70
B TOM YHCIIE:

TEOpeTUIEeCKoe 00ydeHne 32
MPAaKTUYECKUE 3aHATHS 38
B dhopme npakTHueckoil moaAroToBKH (MpodeccnoHanbHO 28
OPUEHTHPOBAHHOE COZICPIKaHUE )

meopemuueckoe ooyuenue 10
npakmuveckue 3aHamus 18
CamocTosTenpHas pabora (Bcero) 2
nauBuayabHbIN TPOEKT (na/Het)™* HET

[ Ipomesicymounas ammecmayus 8 popme oudhpepenuuposantslii 3auem




2.2. TemaTn4yecKuii IJIaH U COIePKAHUE TUCUUILITHHBI

[lepuoauueckas cucreMa xumudyeckux d3yemeHToB J[.M. Menneneesa. PuU3NUECKHUl CMBICIH
[lepuonnueckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMUMHUYECKUX
PJIEMEHTOB, 00pa3yeMbIX MMM TPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHHUEM
XHMHYECKOTro 3ieMeHTa B Ilepuoguueckoil cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAUYCHUE
[lepnonnueckoro 3akona J[.M. MengeneeBa. [Ipornoser JI.MI. MenneneeBa. OTKpBITHE HOBBIX
XHMMHYISCKHX IJIEMEHTOB.
Pemienne  pakTUKO-OPUEHTUPOBAHHBIX 3aJaHuii  Ha

TCOPCTUICCKUX XapaKTCPpU3alrIO,

HaumeHnoBanue Copaepxxanue yuyeOHOro MmaTrepnasia (0CHOBHOe U NpodecCHOHATBHO-0PHMEHTHPOBAHHOE), O0bem YpoBenn
pa3aesioB u TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYMH) 4acoB OCBOEHUS
1 2 3 4
\Pazoen 1. Ocnosvt cmpoenus eeugecmea 6
Tema 1.1. Copnepxanue yueOHOro MaTrepuana 4
Cmpoenue amomos 1  |CoBpemenHas Mmojenb crpoeHuss aroMa. CHUMBOJIMYECKUN S3bIK XMMHUHU. XUMHUYECKHUU 2 1
XUMUUECKUX I/IeMenm 06 hIIEMEHT. DJIeKTpoHHas KoHpurypanus aroma. Knaccudukanms XuMHYeCKAX 3JIEMEHTOB (S-,
U RPUPOOG XUMUUECKOU p-, d-anemenThl). BaneHTHbIE 3J€KTPOHBI. BaJleHTHOCTh. DIIEKTPOHHAS MPHUPOAA
ceasu XUMHYECKON CBSI3U. DJIEKTPOOTPUIATENLHOCTh. BUIBI XMMHUYECKOM CBsI3U (KOBaJIeHTHas,
MOHHAsI, METAJITHYECKasi, BOJOPO/IHAS) U CIIOCOOBI ee 00pa30BaHUS
IIpakTuyeckne 3ansTusi Ne 1 Penienue 3a1aHuil Ha UCMIOJIB30BaHUE XUMHYECKON CUMBOJIUKU U 2 2
Ha3BaHWUN COEIMHEHUH 110 HOMEHKIJIAType MEXIYHApOAHOIO CO03a TEOPETUUECKON U MPUKIIATHON
XUMUU W TPUBHAIBHBIX HAa3BAaHWUU JUIS COCTABJICHHS XHUMHUYCCKHX (DOPMYNT JIBYXaTOMHBIX
coeIMHEHUI (OKCHUIOB, CyJIb(UIOB, TUAPUIOB U T.II.) U APYTUX HEOPTaHUYECKUX COEIUHEHUH
OTJIEIbHBIX KJIACCOB.
[IpakThueckne 3alaHusl HA YCTAHOBJICHHE CBS3M MEXKIYy CTPOCHUEM AaTOMOB XHWMHUYECKHX
DIIEMEHTOB U NEPUOJINYECKMM N3MEHEHHUEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COECAMHEHUN B
COOTBETCTBUHU C NOJI0kKeHUEM [leproaudeckoi CUCTEMBI.
Tema 1.2. CopnepxaHue yaeOHOTo MaTepuana 2
Ilepuoouueckuit 3aKon u
maénuya JI. 1. IIpakTuyeckne 3ansaTusa Ne 2 2 2
Menoeneesa Ilpogheccuonanvno opuenmuposannoe cooeprcanue




XUMHAYECKUX JJIEMEHTOB «Meramdeckue / HEMETAIUINYECKUE CBOMCTBA,
DIIEKTPOOTPULIATENIBHOCTh XMMHMUYECKUX JJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM
CTPOCHHEM U IIOJIO)KCHUEM B IIEPUOAUYECKOM CHCTEME XUMHUYECKHX dieMeHToB J[.H.

MeHneneeBa»
\Pazoen 2. Xumuueckue peaxyuu 10
Tema 2.1. Tunw CopnepxaHue yueOHOro MaTrepuana 4
XUMuUecKux peakyuil 2  Knaccudukauus u THNBI XUMHYECKUX PEAKIMA C ydyaCTHEM HEOPraHMYeCKUX BELIECTB. 2
CocTaBieHHe YpaBHEHUI peakLMi COeNMHEHMs, pa3jioXkKeHus, 3aMelleHUs, oOMeHa, B T.4.
peaKIMii TOPEeHUs], OKUCIIEHUSI-BOCCTAHOBIICHHSL.
YpaBHeHUs]  OKMcIeHUs-BoccTaHOBieHUs.  CreneHb  okucieHus.  OKuciurenb U
BoccTaHoBUTENb. (CoOCTaBleHHE M  ypaBHUBAaHME OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
[PEaKIMii METOJJOM JIEKTPOHHOTO Oananca. OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU B
[IpUPOJIE, IPOU3BOACTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB
IIpakTuyeckne 3ansitus Ne 3 2
KosinyecTBeHHBIE OTHOLIEHUS B XUMHU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHUH U PacyeThl
[0 ypaBHEHMSM XMMMYECKMX peakUui. Mosib Kak eJuHMIAa KOJIMYecTBa BellecTBa. MolsipHas
Macca. 3aKOHBI COXpAaHEHHUS MacChl M 3HEpruu. 3akoH ABoraapo. MoJsipHbIi 00beM TIa3oB.
OTHOcUTEeIbHAST IUIOTHOCTh Tra30oB. PacdyeTsl MO ypaBHEHUSIM XHUMHUYECKMX pPEaKIUi ¢
MCII0JIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Conepkanue y4eOHOro MaTepuana 6
Inekmponrumuueckas 3  [Teopust dieKTponUTHUECKOW aucconuanuu. VOHBI. DIEKTPOIUTHI, HEIIEKTPOIHTEHI. 2
ouccoyuayus u UOHHbLI Peakiun moHHOTO 0OMeHa. CocTaBlieHHE peaklii HOHHOTO OOMEHa IyTeM COCTaBJIEHUS UX
oomen [OJIHBIX U COKPAILEHHBIX MOHHBIX YpaBHEHMH. KHCIOTHO-OCHOBHBIE peakuMH. 3aJaHus HA
COCTaBJIEHUE MOHHBIX PEAKIIMM
IIpakTnyeckue 3aHaTHA Ne 4 2
JlaboparopHas padoTa “TUNbl XUMHUYECKUX pPEaKIIUi’.
VccnenoBaHue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIMXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeseHre peakiuii HOHHOro 0OMeHa, OINpeieJIeHHE Cpeibl
BOJIHBIX PAaCTBOPOB. 3a/1aHUs Ha COCTABJICHHE HOHHBIX pPEeaKIHii
IIpakTnyeckue 3aHATHA Ne 5
KontpomnbHas padora no remMe CTpoeHHE BEIECTBA U XUMUYECKUE PeaKIuH 2




Pazoen 3. Cmpoenue u ceoiicmea Heop2anuYecKux 6euecme

16

Tema 3.1.
Knaccugpurayus,
HOMenKnamypa u
cmpoenue
HeopeaHu4ecKux eulecme

Coneprkanue yueOHOro MaTepuana

4 [[Ipenmer Heopranmdeckor xumuu. Knaccudukanus Heoprannyeckux BemiecTB. [IpocTeie n
ciokHble BemecTBa. OCHOBHBIC KJIACCHl CIIOKHBIX BEIIECTB (OKCHIBI, T'HIPOKCHIBI,
KUCIIOTBI, COJNM). B3aMMOCBA3p HEOPraHMYECKHWX BEHIECTB. ATpETaTHBIE COCTOSHHS
BeriecTBa. Kpucrammmueckue U amMopQHbIe BEHIeCTBAa. THIBI KPUCTAJUIMUECKUX PEHIETOK
(aToMHasi, MOJNEKYJspHAs, MOHHAS, METAJUIMYECKasi). 3aBUCUMOCTh (PU3NYECKUX CBOHCTB
BEIIECTBA OT TUMA KPHCTAIMYECKOW PpEIIeTKH. 3aBUCUMOCTh XMMHUYECKOH aKTHBHOCTH
BCILICCTB OT BHJA XUMHYECKOM CBS3HM W THIIA KpHCT&JIJIH‘-IGCKOﬁ PCIICTKU. HpI/I'-II/IHI)I
MHOT000Opa3us BEIIECTB

IIpakTudeckne 3ansaTus Ne 6

HomeHkinatypa HEOpraHHMYECKHX BEIIECTB: Ha3BaHWE BEIIECTBA HMCXOMAS M3 MX XUMHYECKON
(bopMyNbl WM COCTaBICHHE XHUMHUYECKOH (OpMyJbl HUCXOAS €3 Ha3BaHUS BEIIECTBAa IO
mesxnyHapoanoi (MIOITAK) wnu TpuBHaibHOM HOMEHKIIATYpE.

Pemenue nmpakTUYeCKUX 3aJaHUi MO KJIacCU(UKAIMHA, HOMECHKIIATYpe U XUMHUYECKUM (opMyJiaM
HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbIi ra3, yriIeKUCIIbli ra3, aMMHUaK, rameHas
M3BECTh, HETAllleHas W3BECTh, MUTHEBas COJA W APYTHX): HA3bIBaThb M COCTaBIATH (HOPMYJIBI
XUMHUYECKHUX BEIECTB, OMPEIEIATh MPUHAIJICKHOCTH K KJIaccy.

VicTouHukd XUMHUYECKOW WHpOpManuu (CpeacTB MaccoBod HHQopMmaiuu, ceth HMHTepHET u
npyrue). [louck nadopmannu mo Ha3BaHUAM, UISHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. @uszuxo-
IXuUMUYecKue ceolcmea
Heop2aHu4ecKux eeuiecmsa

CopnepxaHue yaeOHOTo MaTepuana

S  lIpogeccuonanvno opuenmuposannoe cooepricanue

Metannel. OOue ¢pu3nyecKkue U XMMUYeckue cBoiicTBa MeTayioB. CriocoObl MOTyYEeHHUS.
S3HaueHne METAJUIOB M HEMETAIOB B npupoac MW XKHUBHCACATCIIBHOCTH YCJIOBEKA H
opranu3zmMoB. Kopposusi MeTayuioB: BHJBI KOPPO3HH, CIOCOOBI 3alllUThl METaNIOB OT
KOPPO3HU

6 |[Ipogpeccuonanvno opuenmuposannoe cooepricanue
Hemerannel. OOmue Qu3nMueckue M XUMHUYECKHME CBOMCTBA HEMETAJUIOB. THUMHMYHBIC
cBoiictBa HemetaiioB |V— VII rpynn. Knaccudukanuss u HOMEHKJIaTypa COEAMHEHMH

HeMeTal10B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE




7 Ipogeccuonanvno opuenmuposannoe cooepircanue

XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BeHIeCTB  (OKCHIOB,
TUAPOKCUAOB, KUCJIOT, COJEM M 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB IPOCTHIX
BEIIIECTB, BOAOPOAHBIX COSAMHEHUH, BBICIINX OKCHUJIOB U TUAPOKCH]IOB

op2anHuu4ecKux eeuiecme

BaJIcHTHOCTA. OCHOBHEIC ITOJIOXKCHUS TCOpHUU XUMHYCCKOI'0 CTPOCHUA OPraHUYCCKUX

coemuHeHU A.M. ByTiepoBa. YriaepoaHblil CKeJIeT OpraHuIeCcKOil MOJIEKYJIbl. 3aBUCUMOCTh

IpakTuyeckue 3anaTus Ne 7 2
Ilpogheccuonanvno opuenmuposannoe cooepircanue
CocTaBlieHHE ypaBHEHHMH XUMHUYECKMX pPEAKUUMH C Y4aCTHMEM IIPOCTBIX M CJIOYKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METa/UIOB, HEMETaUIOB H
AM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUH M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIMX UX CBOMCTBA.
PerieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, MOJyYCHHE
1 0e30MacHOe MCIIOJIb30BaHUE BA)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOH
NEATEIIBHOCTH YEJI0OBEKA
Tema 3.3. Cognepxanue yueOHOro MaTepuana 4
Hoenmugurayusn IpakTnyeckue 3ausaTHsA Ne 8 2
HeOpeaHU4eCKux eeuwecme|IpogheccuonanbHo opueHmuposanHoe cooepicanue
JlaGopaTopHnast pabota «nenTudukais HeOpraHn4eCKNX BEIIECTBY.
PemreHne HKCEpUMEHTANBHBIX 3a/1a4 M0 XMMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO
[PAaCIIO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUIM METAJIJIOB U HEMETAILIOB.
M nenTrduKayss HEOpraHn4eCKUX BEIIECTB C UCIOIb30BaHUEM UX (PU3UKO-XMUMUYECKUX CBOMCTB,
XapaKTEepHBIX KadyeCTBEHHbIX peakiuil. KauecTBeHHBble peakuuum Ha cyinbdar-, kapOoHaT- U
XJIOpU-aHUOHBI, HA KATUOH AMMOHMS
IIpakTuyeckue 3anaTHA Ne 9 2
KonTtponbHast pabota mo Teme CBOWCTBa HEOPTAHUIECKUX BEIIECTB
\Pazoen 4. Cmpoenue u ceoiicmea op2anuydecKux 6euiecmae 24
Tema 4.1. CogepxaHue yaeOHOT0o MaTepuana 4
Knaccugpukayus, 8 [losiBiieHUE U pa3BUTHE OPraHMYECKOM XMMMM Kak Hayku. [IpeaMer opraHM4ecKOW XUMHH. 2
cmpoenue u MecTo ¥ 3HaUEHUE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
HOMEHKIamypa XHUMHUYECKOE CTPOCHHME KaK IOPSNOK COEAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX




CBOMCTB BEILECTB OT XMMUYECKOTO CTPOEHHUs MOJIEKYI1. M30Mepus U U30MeEPBL.

[Tonsitue o GpyHkuonanbHoM rpynme. Pagukan. [Tpuniuns! kmaccuukanuyu opraHudecKux
COCIMHEHUN. MexayHapoiHass HOMEHKJIATypa U IMPUHLHUIIBI HOMEHKIIATYPbl OPraHUYECKUX
coenquueHuii. [lonsTre 00 a30TcoAepkKalUX COCIAUHEHUSX, OMOJOTHYECKH AKTHBHBIX
BellecTBax (yrjieBojax, XHpax, Oeiakax M Jp.), BbICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX|

(MOHOMeEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

I[pakTuyeckue 3ausitus Ne 10

HomMmeHnkiatypa opraHu4ecKUX COCAMHEHHUM OTIEIbHBIX KJIACCOB (HACBHIIICHHBIC, HEHACHIIIICHHBIC
M apOMATHUYECKHE YTIIEBOJOPOJIbI, CHUPTHI, ()EHOJIBI, AJIbJAECTUIbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI
1 1p.) CocTaBieHHE TMOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEIIECTB
OT/ENbHBIX KJACCOB, WCIOJB3YysSl MX Ha3BaHWS [0 CHUCTEMAaTUYeCKOW ¢  TPHUBUAIBHOU
HOMEHKJIaType (3TWJIeH, aleTulieH, TaulepuH, ¢eHon, GopMaibAeru, YKCyCHas KHCIIOTa,
rnunyH). Pacdersl mpocteifmeit GpopMynbl OpraHU4ecKOW MOJEKYJIbl, UCXOIs U3 3JIEMEHTHOIO
coctana (B %)

Tema 4.2. Ceoticmea
op2aHuuecKux
coeounenui

Cognepxanue yaueOHOro MaTepuana

12

0

Du3zuKo-xumuiecKue c80UCmMea OpeaHu4ecKux coOeOUHeHUll OMOenbHbIX KIACCO8
(ocobennocmu kraccuurayuy U HOMeHKIamypbl 6HYMPU KAACCA,; 20MON02UYECKUlL P50 U
oOwas popmyna, uzomepus,; usuuecKue colcmea,; Xumuieckue ceoucmea, cnocoowvl
nonyuenus):

— TpeJeNbHbIe YIJIEBOAOPOAbI (aJKaHbl M IUKJIOAIKaHbl). ['opeHre MeTaHa Kak OAMH U3
OCHOBHBIX HMCTOYHUKOB TeEIJIa B TPOMBIIUIEHHOCTH M ObiTy. CBOICTBa NPHPOJHBIX|
YTJIEBOAOPOAOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

— HempeAenbHbIC (AJKEHBI, AJKUHBl W aJKAJWEHBI) W apOMATHYECKHE YTIIEBOJIOPO/IBL.
["opeHue aneTmieHa KaKk UCTOYHUK BBICOKOTEMIIEPATypHOTO TUTAMEHH ISl CBAPKU U PE3KH
METAIIIOB

10

Du3uKo-XuMUYecKue  CEOUCMBA  OP2AHUYECKUX  COCOUHEHULl  OMOENbHbIX  KIACCO8
(ocobennocmu Karaccuurayuy U HOMEHKIAMYpbl 6HYMPU KIACca, 20MOA0SUYECKUll pso U
obwas ¢opmyna; uszomepus; Qusuyeckue ceoucmea; Xumudeckue C80UCmed; Cnocodvl
noyueHus):

— KHUCJIOPOJCOJEPIKAIINE COSTUHEHUS (CIUPTHI U (PEHOIBI, KapOOHOBBIE KUCIOTHI B d(UPHI,

QAJIBACTUABI W KCTOHBI, XHPBI, er'IeBO)II)I). HpaKTI/I‘—IeCKOG MPUMEHCHUC OTHUJICHTIIMKOJIA,




riunepuHa, ¢eHona. Ilpumenenue Qopmanbaeruaa, ameranbIeruia, YKCYCHOM KHCIOTHI
Mpbl1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MbLIA

11 |Qusuko-xumuueckue  ceoucmeéa  Op2AHUYECKUX  COEOUHEHU  OMOENbHbIX  KIACCO8
(ocobennocmu Karaccugukayuu u HOMEHKAAMYpPbl HYMPU KIACCA, 20MON0SUYECKUli Pso U
obwas ¢opmyna; uszomepus; Qusuueckue ceoucmea, Xumuueckue CoUCmed; Cnocoovl
nonyuenus):

— a30TCcOoAEpIKallue COeIMHEHHsI (AMUHBI 1 aMUHOKHUCIIOTHI, OenkH). BeiIcOKOMONeKysipHbIE
coequHEHUs (CHUHTETMYECKME M  OHOJIOTMYECKU-aKTUBHbIE). MoHomep, mosmMmep,
CTpyKTypHOE 3BeHO. llonumepusanus STHJIIEHA Kak OCHOBHOE HAalpaBJICHUE €ro
MCII0JIb30BaHUS.

['eHeTHYECKA CBA3b MCXKAY KilaCCaMH OPraHn4CCKux COCIII/IHGHI/Iﬁ

IIpakTuyeckue 3anstus Ne 11

CBolicTBa OpPraHMYecKUX COCIUHEHHI OTIENIbHBIX KJIacCOB (TpUBHAbHAS M MEXIyHapOIHAs
HOMEHKJIaTypa, XUMHUYECKHE CBOWMCTBa, CIOCOOBI TMOJIy4EHHUs): TMpeAesbHble (aJKaHbl U
[UKJIOANIKaHbI), HENpeJeNibHble (aJKEHbl, aJKWHbI M aJKaJUeHbl) M  apOMATUYECKUE
YTIICBOIOPOABI, CIHUPTHI M (EHOJBI, KapOOHOBBIE KUCIOTHI W 3(PUPHI, aTbIACTHUAB U KETOHBI,
AMWHbBI W aMHWHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCOAWMHCHUS. 3aI[aHI/I5[ Ha COCTaBJICHUC
ypaBHeHI/Iﬁ XUMHWYCCKHUX peaKHI/Iﬁ C Y4aCTUEM OPraHN4YCCKUX BCHICCTB HA OCHOBAHHHU UX COCTABA4,
W CTPOCHHUS

IIpakTnyeckue 3ansaTusa Ne 12

CocTaBieHHe CXeM peakIuil (B TOM YHClIe MO NPEeAJOKEHHBIM IIeTIOYKaM IpeBpalleHuil),
XapaKTEpU3YIOIIMX XHMUYECKUE CBOMCTBA OpPraHUYECKMX COEAUHEHMM OTIENBbHBIX KIIACCOB,
CIIOCOOBI  HX MOJIY4CHHA MW Ha3BAaHHUEC OPraHUYCCKUX CO€I[HH€HPII>1 10 TpI/IBI/Ia.TII)HOI\/'I HJIN
MEXTYHApOJIHON CHCTEMaTHYeCKOW HOMEHKJIATYpe.

Pemenme MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUYCCKUX SallaHI/Iﬁ Ha CBOMCTBa OpTraHUYCCKHUX
COCTMHEHUN OTAEILHBIX KJIaCCOB

IIpakTnyeckue 3anaTus Ne 13

IIpogpeccuonanvno opuenmuposannoe cooepricanue

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB PH HarpeBaHUM'".

[TomyueHue sTHUIEHA W M3YyYEHUE €ro CBOMCTB. MopaenupoBaHUE MOJEKYJI M XUMHYECKHX

[PEBpALCHUH Ha IPHUMEpEe ITaHa, STUIEHA, alleTUIICHA U JIp.




Tema 4.3.

CopepxaHue yaeOHOT0 MaTepuana

\Hoenmugpukayusn
OpP2AHUYECKUX B8eulecma,
ux 3HaueHue u
npumenenue 6 ObIMOBOIL U
npou3600CcMEeHHOIlL

12 |buoopranmueckue coenuHeHus. [lpuMeHeHne u OuWoNOrHYeckas poJb  YIJIEBOJIOB.
OkucIeHUE YIVIEBOJAOB — MCTOYHUK 3HEPIMM JKUBBIX OpraHu3MoB. O0siacTé NPUMEHEHHUS
aMUHOKHUCIIOT. [IpeBpaimienuss OenkoB mnHIIM B opraHu3Me. buonoruueckue QyHKINH
OenkoB. buonornueckue GpyHkuuu xupoB. Poib oprannueckoil XUMHUM B peLICHUH TpobiieM

[MUIIEBON O€30I1aCHOCTH

OesamenbHoCmU 4e/l06¢eKa

13 |[Pomp oOpraHMYecKo XMMHHM B PEUICHHH NPOOJIEeM HHEPreTHUecKOor Oe30MmacHOCTH, B

[Pa3BUTUN MCIOUIMHBI, CO3JaHHU HOBBIX MATCPHAJIOB, HOBBIX HWCTOYHUKOB OSHCPIHU
(ampTEpHATUBHBIE MCTOYHUKU 3HEpruu). OMacHOCTb BO3JEHCTBUS HA >KMBBIE OPTraHU3MBbI
(yrineBomopo/isl, dbeHobl,

XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AIBACTUILI W Jp.), CMBICI IOKa3aTelsl MpeaesIbHO

OpTaHU4YC€CKUX  BCIICCTB OTACJIBHLIX  KJIACCOB CIIMPTHI,

TOTTYCTUMON KOHIICHTPAIIUU

IIpakTuyeckne 3ansaTusa Ne 14

Ilpogeccuonanvno opuenmuposannoe cooepircanue

JlaboparopHas padoTta: “VneHTHdUKANNS OpraHHYECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”™
MnenTudukanyss OpraHNYecKuX COSAMHEHHH OTAEIBHBIX KJIACCOB (HAa TNPHUMEpE allbJEeTHIOB,
KpaxMmaia, YKCYCHOM KHCIOTBI, OCJIKOB M T.N.) C HUCIIOJB30BAaHUEM HX (PU3HKO-XMUMHYECKUX
CBOMCTB M XapaKTEpHBIX KAUECTBEHHbIX peakiuil. Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIE
peakuuu OenkoB. BO3HMKHOBEHHME aHAIWTHYECKOTO CHTHAJA C TOYKHM 3PEHUS XUMHUYECKUX
MPOIIECCOB MpPHU TNPOTEKAHWM KAayeCTBEHHOM peakluu, MO3BOJAIOMEH HICHTU(UIIMPOBATD
[IPEJI0KEHHBIE OPrAaHUUYECKNE BEIECTBA

IIpakTnyeckue 3ansaTusa Ne 15
KoHnTponbHas padota no teme CTpyKTypa U CBONCTBA OPraHUYECKUX BEILIECTB

\Pazoen 5. Kunemuueckue u mepmodunamuttecxue 3AKOHOMEPpHOCMU NPpOMEKARUA xumuuecxuxpeakuuﬁ

Tema 5.1.
Ckopocmo
peaxyuil.
Xumuueckoe pagnogecue

XUMUUeCKux

Coneprxanue yaeOHOro MaTeprasia

o

14 |CxopocTh peakiuu, €€ 3aBUCUMOCTb OT DPA3NUYHBIX (DAKTOPOB: MPHUPOILI PEarupyIOLINX
BEILIECTB, KOHIEHTPALMU PEArupyrOIIMX BELIECTB, TEMIIEPATYPHI U IUIOIIAANA PEAKIUOHHON
MOBEpXHOCTH. TermnoBble IPPEKTHl XUMUYECKUX peakiui. DK30- U IHIOTEPMUYECKHE,
[PEaKIINH.

OOpaTuMOCTh peakiuidi. XHUMHYECKOE PaBHOBECHE W €ro CMEIICHHE TMoJ JICHCTBUEM
pa3IUIHBIX (PAKTOPOB (KOHIICHTPAIMS PEAreéHTOB WJIM TPOJYKTOB PEaKIMH, JTaBJICHHE,




TeMIEpaTypa) A CO34aHMs ONTUMANIbHBIX YCIOBUN MPOTEKAHNUS XUMHYECKHUX IPOLECCOB.

[ Ipunnun Jle Hlarense

IIpakTyeckue 3ansaTus Ne 16

Ilpogheccuonanvno opuenmuposannoe cooepircanue

PerieHne nNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaNIU3 (aKTOPOB, BIUSIOIIMX HA U3MEHEHUE
CKOPOCTH XMMHMUYECKON peakiiy, B T.4. C MO3ULUN SKOJIOTNYECKH 11eJeCO00Pa3HOro MOBEICHHS B
ObITY W TPYIAOBOM JAEATENBHOCTH B ILENAX COXPAaHEHUs CBOErO 370pPOBbS M OKpYXKarolen
[IPUPOJHON CPEBI.

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha npumeHeHue npunnuna Jle-Illatense s
HAXOXKJCHUS HANpPaBJICHUS CMEIICHHs PAaBHOBECHS XMMUYECKOH pEakUud M aHaiu3 (aKTOpOB,
BIIUSIOLINX HA CMELLEHUE XUMUYECKOTO PaBHOBECHS

\Pazoen 6. Pacmeoput

Tema 6.1.
Ilonamue o pacmeopax

Conepkanue ydeOHOro Marepuana

15 |lIpogpeccuonanvrno opuenmuposannoe cooeprcanue

PactBopenue kak (usnko-xumuueckuii mponecc. PactBopsl. CrnocoObl HpUTOTOBIEHHUS
pacTBopoB. PacTBoprMocTh. MaccoBast 1011 pacTBOpEHHOr0O BeliecTBa. CMbICH MTOKa3aTes]|
[IPEEIbHO JTOMYCTUMONW KOHILIEHTPAllMM U €ro MCIIONb30BAaHME B OLEHKE JKOJIOTMYECKON
0€30M1aCHOCTH.

[IpaBriIa HKOJIOTUYECKHU 11€TIECO00PA3HOTo MOBEAECHUS B OBITY U TPYJOBOH J1€ATEILHOCTH B
LEJISIX COXPAaHEHUS CBOErOo 3J0pOBbS M OKpYXKarolled IPUPOIHOM Cpenbl; ONacHOCTh
BO3/ICIICTBUS HA KUBbIE OPraHU3MbI OIIPEIETICHHBIX BELIECTB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/JaHUN HAa PacTBOPHI, UCIIOIb3yEMbIE B
OBITOBOM U TIPOM3BOJCTBEHHOM JIEATEILHOCTH YEJIOBEKA

Tema 6.2.
\Uccneoosearnue ceoiicme
pacmeopos

Conepxanue yaeOHOro MaTeprasa

IIpakTuyeckue 3ansaTus Ne 17

Ipogheccuonanvno opuenmuposannoe cooeprycanue

JlaGopaTopHnast pabota «I[IpuroroBneHue pacTBOPOBY.

[lpuroTroBneHre pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpauuuh (C TMPAKTHUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.

PerieHne 3aaa4 Ha MMPUTOTOBJICHUC PACTBOPOB




\Pazoen 7. Xumus ¢ 0vimy u npou3e00CcmeeHHOl 0esAmeabHOCHU Yel06eKa

CopepxaHue yaeOHOT0 MaTepuana 6
16 [Ipogheccuonanvno opuenmuposannoe cooepircanue 2
Hogelime TOCTHXKEHUS XMMUYECKOM HAayKd M XUMHUYECKON TeXHOJOruH. Poiib Xxumuu B
00eCreYeHU DKOJIOTUYECKOM, JHEPreTUYecKo M MUIIeBOW Oe30MacHOCTH, Pa3BUTUU
MeaunuHbl. [IpaBuia mowcka M aHaIM3a XUMHYECKOW HH(POpMAIMH W3 Pa3IHYHBIX
MCTOYHUKOB (Hay4yHas W y4eOHO-HAy4Has JIMTEpaTypa, CPeICTBa MAccOBOW WMH(opManuy,
ceTb MIHTEpHET)
IIpakTyeckue 3ansaTus Ne 18 2
Ilpogheccuonanvno opuenmuposannoe cooepricanue
[Touick 1 aHamM3 KEHCOB O MPUMEHEHUH XMMHUUYECKUX BEIIECTB U TEXHOJOTHM C yueToM OyayIiei
npodecCHOHANbHOM  JESITeNbHOCTH 10 TeMaM: Ba)KHEHIIME CTPOHUTENbHbIE MaTepualbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPAaCKH, CTEKJIO, KEpamMHKa, MaTepuaibl IJs 3JIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTWIbHbIE BOJIOKHA, UCTOYHUKU HEPrUU, OPraHUYECKHE U MUHEpaJIbHbIC
y100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSIL.
IIpakTyeckue 3ansaTus Ne 19 2
IIpogheccuonanvno opuenmuposannoe cooepryicanue
SamuTa: [IpencraBnenue pe3yabTaToB peleHus: KeHcoB B popMe MUHU-IOKIa/1a C Mpe3eHTaluein
CamocrosiTesbHass padora 2
Bcero 72

IIpome:xxyTouHas arrecranus 1updepeHunpPoBaHHbIN 3a4eT




3 YcioBus peajm3aiui NPpOorpaMmmbl 001e00pa3oBaTebHON JUCHMIUTHHBI « XUMHUS»

3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MaTePUATIbHO-TEXHUYECKOMY 00ecTedeHuIo

OcBoenue mnporpaMMmbl 00IIE00pa30BaTEeIbHOM Y4eOHOM JUCHUIUIMHBI  «XHUMHUSD)
IpeJrnoiaraeT Hajauuue B MpodeccHoHaNbHOM 00pa3oBaTebHON OpraHHU3aliK, pean3yrouieit
o0pa3oBaTelbHyI0 IIpOrpaMMmy cpefHero obuiero obpazoBanus B npezaenax ocBoeHusi OITOIT
CIIO na 6a3e OCHOBHOTO 001Iero 00pa3oBaHMs, CIEIUATM3UPOBAHHOTO y4eOHOro KaOuHeTa, B
KOTOPOM HMEETCs BO3MOXKHOCTh 00ecneunTh CBOOOIHBIA nocTyn B HMHTEpHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHOJ] BHEYUCOHOM IEATETHHOCTH 00yJaIOIIHXCA.

Jljis peanuzany IporpaMMbl JUCIHUIUTAHBL JOJDKHBI OBITh MPETYCMOTPEHBI CIICTYIOIINE
CHelManbHble TOMEIICHUS: Y4eOHBIH KaOMHeT XMMHU W/WIM y4eOHOM XMMHUYECKOH
71a00paTOpHUH.

OO6opynoBanne yueOHOro KabuHeTa (HarJISIHbIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIlel MOJIEKYJ, MOJENN KPUCTAIUTMUECKHUX PEHIeTOK, KOJUIEKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMM TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHHEpaioB, Tabimuia
Memnneneesa, yueOHble GriIbMBI, IH(PPOBBIE 00pPa30BATENBHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEICHUS
3BYKa, NPUHTEP, MYJIBTUMEANUA-TIPOCKTOP C OKPAHOM, MYJIbTHMEIUIHAs JOCKa, yKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

Oo6opynoBanue J1adoparopum U padoyux MecT JadOpaTOpuUM: MEH3YPKH, MMHUIICTKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYTbI, MIPEIMETHBIE U MOKPOBHBIE CTEKIA, MIAHIIETHI
JUISL KamnelbHBIX peakiuii, guinpTpoBaimbHas Oymara, MpPOMBIBANIKHU, CTEKJISHHBIC MPOOHPKH,
pEe3WHOBBIE TPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TMAaJOYKH, IITATUBBI IS
MPOOUPOK; MEPHBIEC IUIUHAPHI, BODOHKU CTEKJISTHHBIC, BOPOHKH JCTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu1), cTymku ¢ ecTHKOM, GappopoBbie YaIlKU, MHHIETHI, QUIBTPBI OyMaXKHbBIC, BaTa,
MapJs, 4acoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OPAaTOPHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIUYKH, IpUOOp Ul MOTYYEHHs Ta30B (MM MpOoOHpKa C Ta300TBOJHON TpyOKOIt), Aep:KaTenn
JUTSL IPOOUPOK, CKIISTHKH TSI XPaHCHHUSI PEaKTUBOB, Pa3/IaTOYHBIC JIOTKU; XUMUYCCKUE CTAKaHBI
(50, 100 u 200 mu); mImaTeny; TUHIIETHI; TUTEIbHBIE IIMUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mm) u Mepsle konOwl (25, 50, 100 u 200 mum), BoasHas OaHs (WU
TEPMOCTAT), CTEKJISHHBIC MMAJOYKH, KOHMYECKHe KoJObl mus tutpoBanus (50 u 100 mm);
WHAWKATOPHBIC TOJOCKUA 17 ompeneneHus pH u craHgapTHas WHIUKATOpHAs IIIKaja;
YHHUBEpCaIbHBbIA UHANKATOP; etk Ha 1, 10, 50 mu (wm no3aropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUSA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopatopHbie W/MIN aHATUTUYECKHE
Bechbl, pH-MeTpsI, cymmuibHbIN 1Kad, U ap. 1abopaTopHOE 000PYI0BaHUE.

3.2. UupopMmannoHHoe oOecnedeHne peajn3alui NPorpaMMbl

OCHOBHBIE UICTOYHUKH:
1. 'abpuensH, O. C. Xumus. 10-i knacc. ba3oblit ypoBens: yueonuk / O. C. I'abpuensH,
H. T'. Octpoymos, C. A. CnankoB. — 6-e u3x., crep. — Mocksa: [Ipocsemenne, 2024. — 128
c. wmr - ISBN  978-5-09-112176-6. -  Tekcr:  osmektpoHHbii. -  URL:
https://znanium.ru/catalog/product/2157258
2. I'abpuensn, O. C. Xumus. 11-i knacce. ba3zosslit ypoBens: yue6Huk / O. C. 'abpuensH,
N. T. Octpoymos, C. A. CnankoB. — 6-¢ u3a., ctep. — Mocksa: [IpocBemenne, 2024, — 127,



[1] c: mm — ISBN 978-5-09-112177-3. - Tekct: onektpoHHbrii. - URL:
https://znanium.ru/catalog/product/2157262 (nara oopamenus: 20.09.2024)

3. Kypun, A. A. Xumus. 10-11 kiacc. ba3osslit ypoBens: yuebnuk / A. A. Xypun. - 3-e
u3a. - Mocksa: UsnarensctBo "lIpocBemenue”, 2022. - 179 c. - ISBN 978-5-09-101654-3. -
Tekcr: anexkrponsnsii. - URL: https://znanium.ru/catalog/product/2090092

4. Kypun, A. A. Xumus. 10-11 knacc. ba3oBbiit ypoBeHs: yueOHuk / A. A. XKXypun. -
Mocksa: M3narensctBo "lIpocBemenue"”, 2022. - 176 c. - ISBN 978-5-09-099535-1. - Tekcr:
snexkrponnsiid. - URL: https://znanium.ru/catalog/product/1928204

5. Pymsutuc, I'. E. Xumus. 10 knace. bazoBsiit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. - 9-e uzn. - Mockpa: UznarensctBo "[Ipocsemnienue", 2022. - 224 c. - ISBN 978-5-
09-099536-8. - Tekcrt: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090093

6. Pymsutuc, I'. E. Xumus. 11 knacc. ba3zoseiit ypoBenb: yueonuk / I'. E. Pymsuruc, @. I'.
Oenpaman. - 9-¢ m3a. - Mocksa: M3narenscrBo "IIpocBemenue", 2022. - 224 ¢. - ISBN 978-5-
09-099537-5. - Tekcr: anekTponnsiid. - URL: https://znanium.com/catalog/product/2090096

I[OHOJIHI/ITGJII)HBIG HCTOYHUKU:

www.pvg.mk.ru (omummnuana «[lokopu BopoObeBbI rOpsI»).
www.hemi.wallst.ru

(OGpa3oBaTenbHBIN CAUT IS IKOJLHUKOB «XHUMHUS).

www.alhimikov.net (O6pa3zoBaTenbHbIN CAUT JIJISl IIKOJILHUKOB).
www.chem.msu.su (DyieKTpoHHAasI OMOIIMOTEKA 110 XUMHUH ).

WWW.enauki.ru (iHTepHeT-u31aHue Ui yuuTeneil « ECTeCTBEHHBIC HAYKN»).
www.1september.ru (metoauueckast razeta «IlepBoe CEHTAOPS»).
www.hvsh.ru (kypHan «XuMus B IIKOIIE»).

www.hij.ru (GkypHasn « XuMUs 1 KU3HBY).

0 www. chemistry-chemists. com (3JIeKTPOHHBIHN KypHAT «XXUMHKH U XUMHUS»).

'—‘090.\‘.@.0".#90!\’!*
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHIUIIJIMHbI

KOHT[)O.]'II) H OIICHKA PE3YJIbTAaTOB OCBOCHHUA JUCHUINIMHBI OCYIHECTBIACTCA MPEIIOAaBATEIIEM B IIPOLECCE IMMPOBEACHUS IIPAKTHYCCKHUX 33H51TI/II>1, TECTUPOBAHUA, a

TAKXC BBIIIOJITHCHHUA O6y‘IaIOHII/IMI/IC$I WHANBUAYAJTbHBIX SaHaHHﬁ, IIPOCKTOB, HCCHCILOBaHﬂﬁ.

Pe3yabTaThl 00yueHus Oo0mue JInyHocTHBIe | DOPMBI U METOABI KOHTPOJIA U
KOMIETEeHIHHN | Pe3YJIbTAaThl |ONEHKH Pe3yJIbTaToB 00y4eHus
(IMYHOCTHBIE, IPeAMETHbIE, MeTallpeAMeTHbIE)
NMPOrpamMMsbl
BOCIIUTAHMA
JIMYHOCTHBIE
JI1. B yactu TpyJOBOTO BOCIIUTAHUA: OK 02 JIP 09 |- oueHka MUCBMEHHBIX U YCTHBIX
- TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIOI00He; OTBETOB;
- TOTOBHOCTb K aKTHUBHOM JESITEIBHOCTH TEXHOJIOTHYECKOM M  COLUAIBHOU OK 03 JIP10
HATPaBJICHHOCTH, CIMOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO - TECTHPOBaHME,
BBITTOJIHATE TaKyI0 JCATCIIBHOCTD,
. - OIEHKAa 3allUThl  IPOEKTA|
- MHTEpeC K pa3nuuHbIM chepam npodeccroHanbHOM IesITeTbHOCTH, N
(KOMITBIOTEPHOH MpE3EeHTAlNY;
JI2. OBnaneHune yHuBepCcabHBIMU yU€OHBIMU MIO3HABATEIbHBIMU 1EHCTBUSMHU: -OlICHKA pe3yNbTaToB
a) 0a30BbIC JIOTMUYECKUE JICHCTBHSL: OK 08 BBITIOHCHMS NPAKTHUECKHX
- CaMOCTOSITENBHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATh NMPOOIJIEMY, pacCMaTpUBaTh €€ paGor

BCECTOPOHHE;

- YCTaHaBJIMBAaTb CyIIIeCTBeHHBIﬁ IMpU3HaK HWJIW OCHOBaHUA [JIsI CpaBHCHUA,
KJIaCCU(HUKAIIUK U 0000IICHNUS;

- OMIPENENATH 1EJH JCSITEIbHOCTH, 331aBaTh MapaMETPhl U KPUTCPUH UX JTOCTHIKCHHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU U IIPOTUBOPEUYMA B paCCMATPHUBACMBIX SIBJICHUAX

- BHOCUTBH KOPPEKTUBEI B ACATCIIbHOCTDH, OICHNUBATH COOTBETCTBUE PE3YJILTATOB LECIIAM,
OIICHUBATh PUCKH MOCIIEICTBUH IEATEIBHOCTH;

- pPa3BHBATh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KU3HEHHBIX TPOOIIeM

0) 0a30BbIE HCCIIEIOBATEIILCKUE ICHCTBHSI:

- BJIaACTh HaBbBIKaAMH y‘Ie6HO-HCCHe}IOBaTeHBCKOI>'I u HpOCKTHOﬁ JACATCIBHOCTH,
HABBIKAMH pa3pelIeHus MpooeMm;

- BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3M W AKTYAJIM3UPOBATH 3a/ilavdy, BBIJIBUTATh




TUIIOTE3Y €€ PEIICHUS, HAaXOJUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

- aHANIM3UPOBATH MOJYYEHHBIC B XOJI€ PEIICHHS 3aJaud Pe3yJIbTaThl, KPUTHUUECKU
OIICHUBATH UX JJOCTOBEPHOCTD, IPOTHO3UPOBATh U3MECHEHUE B HOBBIX YCIOBHSIX;

- yMeTh TMEPEeHOCHTh 3HAaHUS B TO3HABATENBHYI0 M MPAKTHYECKYI0 OOIacTH
KU3HEACSTEIHHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIaCTEiH;

- BBIJIBUTaTh HOBBIC UJIEH, NIPEIaraTh OPUTHHAIIBHBIE TOIXO0/IbI U PEIICHHUS;

- CITOCOOHOCTH MX MCIIOJIB30BaHMUS B TIO3HABATEIHHON U COIMAIHHON MPAKTHKE

JI3. B o0nacty 1ICHHOCTH HAyYHOT'O TTO3HAHMS:

- c(hopMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKHM M OOIIECTBEHHOW NPAKTUKHW, OCHOBAHHOTO Ha [HAIIOTE KYIBTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOCTO MECTA B MOJUKYJILTYPHOM MUPE;

- COBEPIICHCTBOBAaHHE S3BIKOBOM M UWUTATEIBCKOM KYyJIbTYphl KaK CpEICTBa
B3aMIMOZCHCTBUS MEXTy JTIOABMH U TIO3HAHUS MUPA;

- OCO3HAaHWE IICHHOCTH HAy4YHOH JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO U HCCIEIOBATENbCKYIO IEATEIbHOCTh MHIUBUTYAIEHO U B TPYIIIIE;

OK 02
OK 04

JI4. OBnaneHre yHUBEPCATLHBIMHU YUCOHBIMU MIO3HABATEIBHBIMU JICHCTBUAMHU:

B) paboTta ¢ nHpOpMaLIUEi:

- BJAJACTh HaBBIKAMM TONyYeHHMsS HWH(GOPMAIMM W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITETIBHO OCYIIECTBISTh TMOUCK, aHAU3, CUCTEMATHU3AIlUI0 U HHTEPIPETAIHIO
HH(POPMAITHH Pa3TUYHBIX BUIOB M (HOPM IIPEICTABICHNS;

- co3/aBaTh TEKCTHI B Pa3lIWYHBIX (popMaTax ¢ y4eTOM Ha3HAYeHWS WHGPOPMAIUH U
IEJICBOH ayJIMTOPUH, BBIOUPAsi ONTUMAIILHYIO (POPMY MPECTABIICHUS U BU3yaIH3allny;

- OLEHHMBATH JIOCTOBEPHOCTb, JICTUTUMHOCTh HWH(OPMAIUH, €€ COOTBETCTBUE
MPABOBBEIM M MOPATbHO-3THUECKUM HOPMAaM;

- HCTOJNB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHUH B
pellicHNH  KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W  OPraHU3allMOHHBIX 3a7a4 C
cobmoenneM  TpeOOBaHW  DPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
peCYypCOCOEpEKeHHs, IPAaBOBbIX M 3THYECKMX HOPM, HOPM HHGOPMAI[MOHHOM
0e30IMacHOCTH;

- BIIQJIETh HABBIKAMH pACIIO3HABAHWSA W 3aIIUTHl WHPOPMAIHH, HH(POPMAIHOHHON
0€30IMaCHOCTH JINYHOCTH,

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEIEIICHUIO;

-OBJIAJICHAE HABBIKAMH y4eOHO-UCCIICIOBATEILCKOW, MPOSKTHOH W  CONMATBHON

OK 03
OK 09




JCATCIIBHOCTH,

JI5. OBnanmenue yHUBepCaTbHBIMA KOMMYHHKATHBHBIMHE JIEHCTBHSIMH:

0) COBMeCTHAas ICSITEIbHOCTb:

- IOHUMATh U FCTIOJIB30BaTh MPENMYIIECTBA KOMAaHAHON U WHANBHIYaIbHON paOOTHI,

- MIPUHUMATH TICIH COBMECTHOM IEATEIHHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JNEHUCTBUSA MO €€ JOCTIDKEHHUIO: COCTAaBJIATH IUIAH JACUCTBUM, pacmpeneisTb polid C
YYETOM MHEHHUI Y4aCTHUKOB 00CYKJIaTh PE3yJIbTaThl COBMECTHOM PadOTHI;

- KOOPAMHHUPOBATH ¥ BHIMONHATH Pa0OTy B YCIOBUSAX PEATBLHOTO, BHPTYadbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJISITH MO3UTUBHOE CTPATETHUYECKOE IMOBEACHUE B PA3IUYHBIX CUTYAIIHSIX,
MIPOSIBIISITH TBOPUECTBO U BOOOpakeHHe, ObITh HHUITUATHBHBIM

OK 04
OK 11

JI6.OBnaneHye yHUBEPCATLHBIMU PETYISTHBHBIMU IEHCTBUSMHU:

T') IpUHATHE ce0s U APYTHX JIOACH:

- NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX JIOAeH MNpU aHanunu3e pe3ybTaToB
JeATeITLHOCTH;

- IPU3HABATh CBOE MPABO W MPaBO APYTHUX JIO/EH Ha OMINOKHY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUH JPYTOTO YEITOBEKa;

OK 04
OK 07

JI7. B 001acTH 9KOJIOTHYECKOTO BOCITUTAHMSL:

- C(l)OpMI/IpOBaHHOCTB 9KOJIOTUYECKO KYyJIbTYpPbl, IOHUMAaHHUEC BJIUAHUA COLHAJIBHO-
9KOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MIPUPOJIHON U COLIMATIBHON CPEJIbl, OCOZHAHUE
r7100aJIbHOTO XapaKkTepa 3KOJIOTHYeCKUX MpolieM;

- INIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHHUS
LieJIed yCTOMYNBOrO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPHATHE NECHCTBUI, MPUHOCIINX Bpe OKpYXKArOIIeH Cpee;

- YMCHUEC IIPOrHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJOTHYCCKUEC TIOCJIICACTBUA
HNpEANPUHAMAEMBIX IEHCTBUM, IPEIOTBPAILATD UX;

- pacIIMpeHyre OMbITA AESTEIbHOCTH 3KOJIOTMUECKOM HalPpaBIE€HHOCTH;

- OBJaJICHWE HAaBBIKAMH YYEOHO-MCCIIEAOBATENbCKON, MPOEKTHON M COIHAIBHOM
JeSITeNIbHOCTH;

OK 04
OK 09

METONMPEAMETHBIC




MI. BnaneTs CUCTEMOI XUMHUECKHUX 3HAHHM, KOTOpasi BKIIOYAET: OCHOBOIIOJIAraroIye
HOHATHS (XMMHYECKHH 3JEMEHT, aToM, JJIEKTpOHHas o00ojoYka aroma, s-, p-, d-
3NEKTPOHHBIE opbutanu aTOMOB, WOH, MOJIEKYIA, BaJICHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKas CBA3b, MOJIb, MOJSpHas
Macca, MOJAPHBII 00beM, YIVIEpOAHBIA CKeNeT, (PyHKIHOHAJbHAs TPYINa, PaauKal,
N30MEpHsl, U30MEPhI, TOMOJIOTMUYECKUH PsA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U
a30TcoAepIKalIfe COCTUHEHUsI, OMOJIOrMYECKH aKTHBHBIC BEIIECTBA (YIJIEBOMBL, KHUPHI,
0eJKu), MOHOMEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHUS,
KpUCTAZIMYECKasl ~ peIleTKa, TUObl  XMMHYECKHX  peakuuid  (OKUCIUTEIbHO-
BOCCTAaHOBHUTEJBbHBIC, IK30-U SHAOTCPMHUUECKHE, PEaKIMM MOHHOTO OOMEHa), PacTBOp,
DJICKTPOJIMTHI, HEJJICKTPOJIUTHIL, QJICKTPOJIMTUYCCKad  Jucconuanms, OKHCIINTCIIb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMUYECKOH PEAKLUH, XUMHUUECKOE PAaBHOBECHUE), TEOPHU H
3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHMsI OpraHmueckux semiectB A.M. bytneposa,
TEOPUS IEKTPOJIMTHYECKON AUCCOLMALMU, nepuoandeckuil 3axoH .M. Menpeneesa,
3aKOH COXPaHEHHMsS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKAN SI3BIK XHUMHH,
(akTONIOrMYeCKHe CBEACHUS O CBOICTBaxX, COCTaBe, IOIY4YEHMH M O€30IacHOM
HMCHOJIb30BAHUN BaKHEHUIITNX HCOPraHM4YCCKUX M OPraHruvdCCKUX BCIICCTB B 6I)ITy u
MIPaKTHUYECKO e TeNIbHOCTH YeJI0BEKa;

OK 09
OK 11

M2. yMeTh BBIBISTH XapaKTepHbIE MPU3HAKH W B3aUMOCBS3b M3YYCHHBIX TOHSTHUH,
MIPUMEHATH COOTBETCTBYIOIIME IOHSATHUS TP ONMUCAHWUM CTPOCHUS U CBOWCTB
HEOPTaHWYECKUX M OPTaHUYECKHUX BEIIECTB M MX MPEBPAICHHI; BBISIBIATh B3aHMOCBS3b
XUMHYECKUAX 3HAHUHU C MOHATHAMH M TPEJCTABICHUSMH IPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

OK 02
OK 06

M3. yMeTh UCTIOIH30BATh HANMEHOBAHNS XUMHUYECKUX COCTUHEHUN MEXITyHApOIHOTO
COI03a TEOPETHUYECKOW W TPUKIAJTHON XMMUW W TPUBHAIBHBIC HAa3BaHHS Ba)KHEHIIIHX
BEIIECTB (ITHJICH, aleTHIICH, TIUIEpHH, (QeHoln, (GopMmanbaerus, yKCycHas KHCIOTa,
TJIALWH, YTapHBIA ra3, YIIIEKUCIBINA a3, aMMHaK, TallleHasl U3BeCTh, HerallleHas U3BECTbh,
MUThEBAsT COJa W APYTUX), COCTABISATH (DOPMYJIbI HEOPTraHWMYECKUX M OPTaHHMYECKUX
BEIICCTB, YPaBHEHUS XHMHUYECKUX PEaKIUi, OOBACHATH HMX CMBICHI; IOJTBEPXKIATh
XapaKTEPHBIE XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIONIUMHU JKCIIEPUMEHTAMU U
3aMUCAMHU YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OK 02
OK 08

JIP 09
JIP 10

- TECTUPOBAHHE;

- OLICHKA pe3yIIbTaTOB
BBITTOJTHCHHUS MPaKTHYECKUX
pabor;

- OICHKa IIMCBMCHHBIX H
YCTHBIX OTBETOB;

- OIIEHKAa 3alllUThl TMPOEKTA
(KOMIIBIOTEPHON MPE3eHTALINN




M4. - yMeTh YCTaHaBIMBATh MPUHAMICKHOCTh H3YUCHHBIX HEOPTaHUYECKUX U
OPraHWYEeCKUX BEIIECTB K ONpEIeNIeHHBIM KilaccaM W TPYIIaM COEIHHEHHUH,
XapaKTEpU30BaTh UX COCTAB M BAKHEWIIIME CBOMCTBA; ONMPENENATh BUIBI XUMHUYCCKHUX
CBsi3ell (KOBaJCHTHAs, MOHHAS, METAJUTUYECKAsl, BOJOPOHAS), TUIIbI KPUCTALTHUSCKUX
PEIIeTOK BEMEeCTB; KiIacCu(UIMpoOBaTh XUMUIECKHIE PEAKIIHH;

OK 02

MS5. chopMUpOBaThH MpEICTABIICHUSA: 0 XUMHYECKON COCTaBJIIOLIEN
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJM XMMHH B MO3HAHUM SIBICHUN MPUPOIBI, B
(hopMHPOBaHWHU MBIIUICHAS U KYJIBTYpPhl JHYHOCTH, €€ (PYHKIIHMOHATEHOW TPaMOTHOCTH,
HEOOXOMUMON JUISI PeIleHrs MPAKTUYECKUX 3a]ad4 M IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOAHOU CpEIE;

OK 08

M6. yMeTpb NPOBOAWTH pacueTbl IO XHMHYECKUM (QOpMylaM M YpaBHEHHAM
XAMUYECKAX PEaKIUH C HUCIOJIb30BaHHEM (PH3MUYECKUX BEJMYWH, XapaKTEePH3YIOIINX
BEILIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOPMaJIbHbIE yCIOBHs) ra3oB,
KOJIMYECTBAa BELIECTBA; UCIOJIb30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS AT NPUHATHA
pelieHUi B KOHKPETHBIX XH3HEHHBIX CHTYaLUsX, CBA3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM

OK 02
OK 09

M?7. yMeTh NIaHUPOBATh M BBINOJIHATH XUMHUYECKHH SKCIEPUMEHT (TpeBpalleHus
OpPTaHMYECKUX BEIIECTB PH HarpEBaHMU, IIOIyUYEHHE ITHICHA U U3yYEHHE €r0 CBOMCTB,
Ka4yeCTBEHHbIE PEAaKLUUU HA albACTHIbl, KpaXMall, YKCYCHYIO KHCIIOTY; JEHaTypauus
O€TIKOB IMpHW HATrPEeBaHWU, LIBETHBIC PEaKIUU OCIKOB; MPOBOJUTH PEAKIIMA HOHHOTO
o0MeHa, ONpenelsiTh Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKkLWH Ha cyibdart-,
KapOOHaT- M XJIOpUA-aHHOHBI, Ha KATHOH aMMOHWUS;, pEIIaTh 3KCIEPHUMEHTAJIbHbIC
3amaun 1o teMaMm "Metamiel" u "HemeTamnsl") B COOTBETCTBUY C MPaBUIAMU TEXHUKU
0e30MacHOCTH IIpU OOpalIeHNH C BELIECTBAMH U JIAOOPATOPHBIM O00OpPYIOBAaHHEM;
MPECTABIIATh PE3YNbTaThl XUMHUYECKOI0 JKCHEpHUMEHTa B (OpMe 3alucH ypaBHEHHH
COOTBETCTBYIOIINX PEAKIUil U POPMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

OK 09
OK 11

MS8. yMmeTh aHaIM3UPOBaTh XMMHUYECKYI0 HH(POPMALUIO, MOJIY4aeMyl0 M3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MacCOBOM MHPOpMaIH, ceTs IHTepHET U npyrue);

OK 02
OK 04




M9. BiameTh OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHMS BEIICCTB U XUMHUYCCKUX
SIBJICHUH (HaOMIOACHHE, N3MEPEHUE, DKCIIEPUMEHT, MOICITHPOBAHHE);

OK 03

OK 06
M10.  chopmupoBaTh  TPEACTABICHUS: O  XHMHYECKOH  COCTaBIISAIOIICH OK 06
€CTCCTBCHHOHAYYHON KapTHHBI MHpA, POJU XUMHH B MO3HAHWU SIBJICHUU TPUPOIBI, B
(hopMHPOBaHWHU MBIIDICHAS M KyJIbTYpPhI JHYHOCTH, €€ (yHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOMMMOHN JUISI pelleHrs MPAKTUYECKUX 3a]ad4 M AIKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIAHON Cpelie;
MI11. ymeTs coOMOIaTh MpaBUiIa SKOJIOTHUECKH IeTIECO00PA3HOTO MMOBEACHUS B OBITY OK 02
YU TPYAOBOH NEATEIHHOCTH B IENIAX COXPAaHEHHWS CBOETO 3/0POBBSA H OKPYXKaromien
MPUPOTHON CpENbl; YUUTHIBATH OIMACHOCTh BO3JCHCTBUA Ha KUBBIC OpPraHU3MEBI OK 11
OTIPENICIICHHBIX BEIIECTB, IMOHUMAsi CMBICH TIOKa3aTeNsl TMPEACIbHOU JOIMYCTUMOM
KOHIIEHTPAIUN
MpEeIMETHBIC
II1. chopMUPOBAaHHOCTH  NPEIACTABJICHUH: O  XHUMHUYECKOW  COCTaBJISAIOIICH OK 06 JIP 09 - OLEHKAa IIMCbMEHHBIX ¥
€CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJIM XMMUU B MO3HAHWUU SIBICHUN TPUPOIEI, B YCTHBIX OTBETOB;
(hopMHPOBaHWYU MBIIDICHHUS M KYJIBTYpPhI JUYHOCTH, €€ (yHKIIMOHAIBHON TPaMOTHOCTH, OK 08 JIP 10
HEOOXOIUMOMN JUIsl PEIICHUs NPAKTUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOI'O - OICHKa BBICTYINICHHUM C
OTHOLIEHUS K CBOEMY 3710POBBIO U IIPUPOJHON CPENE; COOOLICHMAMH, TOKIIAIAMH;
= v - OIIEHKA €3yJIbTaTOB
[12. Bnamenwe  cuCTEeMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAECT: OK 02 1 . P 6y
OCHOBOIIOJIAralOIINe IMOHATUS (XMMHYCCKUH 3JIEMEHT, aTOM, SJICKTPOHHAs 000JI0YKa OK 11 ((E:E;\I\ZE)TOHTGJIBHOI/I paboTer €O
b

aroma, s-, P-, O-2JeKTpOHHBIC OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBs3b, MOJIb, MOJSpHas
Macca, MOJISPHBIN 00OBeM, YIIIEpPOJHBIA CKeNeT, (DYHKIMOHATbHAs TPYIIa, PaJHuKal,
HA30MEpUs, U30MEPBI, TOMOJOTHYECKUNA PsIJl, TOMOJIOTH, YIJIEBOAOPOJbl, KHCIOPOA- U
a30TcoJepKaLINe COCTUHEHUs], OMOJIOrMYECKH aKTUBHBIC BEIIECTBA (YIJIEBOMBI, KHUPHI,
0eJIK1), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COEAMHEHHUS,
KpUCTAJUTMYECKasi ~ pemieTKka, THUMBl  XWMHYECKHX  peakuuid  (OKHCIUTEIHHO-
BOCCTAHOBHUTEJbHbIC, 9K30- M SHAOTEPMHUUYECKHE, PEAKIUH MOHHOTO OOMEHa), pacTBOp,
JJEKTPOJUTBL, HEDIEKTPOJIUTBI, HJIEKTPOIUTUYECKAsT JUCCOLMALMS, OKUCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaklii, XUMHUECKOe PaBHOBECHE), TEOPUH U
3aKOHBI (Teopus XMMHYECKOTO CTpOeHHsl opranmyeckux BemecTB A.M. Bbytieposa,

- TECTUPOBaHUE




TEOpHs IEKTPONUTUUECKON Aucconuanuu, nepuoauueckuit 3axon .M. Mengeneena,
3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH S3BIK XHWMHH,
(haKkTOJIOTUYECKUE CBEACHUS O CBOWCTBaX, COCTaBe, IOJNYyYCHUH U O€30TacHOM
WCIIOJIb30BAaHUM BAKHEUIIMX HEOPTaHMYECKUX WM OPraHWYECKHX BEIIECTB B OBITY U
MIPaKTHYECKOH AESITCITEHOCTH YEJI0BEKa;

I13. C(i)OpMHpOBaHHOCTI) yMeHI/IfI BBIABJIATL XAPAKTCPHBIC NPHU3HAKU U B3aMMOCBA3b
HU3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBETCTBYIOIIUC IMMOHATHUSA MPU OIMMMCAHUU CTPOCHUA
U CBOMCTB HCOPraHUYCCKUX U OPraHNM4YC€CKUX BCUICCTB U HUX npeBpameHI/Iﬁ; BbIABJISATH
B3aMMOCBSI3b XHMHYECKHUX 3HAHUM C IIOHATHIMU U NpEeACTABJICHUAMNU OPYIuUux
C€CTCCTBCHHOHAYYHBIX ITPEIMETOB,

OK 02

[14. cdhopMupoBaHHOCTE YMEHHWIl HCIIONB30BATh HAWNMEHOBAHHS XUMHUYECKUX
COEIMHEHUH MEXAYHapOJHOTO COI03a TEOPETHYECKOM M TPUKIAJAHONM XHMUH U
TPUBHAIIbHBIC HA3BaHMS BAXKHEHIIMX BEIICCTB (ITHJICH, alETHIICH, TJIUICPUH, (EHO,
(dbopmanbaeru, yKCycHas KHUCIIOTA, TJMLWH, YTApHBIA Ia3, YIJIEKUCHbIH a3, aMMHAK,
raieHas W3BecTb, HeTalleHasi U3BECTh, IUTHEBASI COA U APYTHX), COCTABIATH (POPMYIIBI
HCOPraHMYCCKUX W OPraHnudCCKUX BCIICCTB, YPAaBHCHHA XHMHUYCCKUX peaxunﬁ,
OOBSICHATh MX CMBICI; MOATBEPXKIOATh XapaKTEPHbIE XMMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMH U 3aIIUCSIMHU YPAaBHEHUH XUMUYECKUX PEaKLIUii;

OK 08

I15. chopMupoBaHHOCTH YMEHHUIH YyCTaHABIWBATh MPUHAJICKHOCTh HU3YyUEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K OINPEAECICHHBIM KJaccaM M Tpymnnam
COEIMHEHUM, XapaKTepU30BaTh UX COCTaB U Ba)KHEUIINE CBOWCTBA; ONPEICISTh BHIIbBI
XUMUYECKUX CBsi3el (KOBAJIGHTHAs, WOHHAS, METAIUIMYECKas, BOJOPOIHAS), THIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCUPUIIMPOBATh XUMHUECKUE PEAKIINH;

OK 04

[16. BnajgeHre OCHOBHBIMH METOJIaMHM HAYYHOT'O TIO3HAHHS BEIIECTB U XUMHUYCCKUX
sBIICHUH (HAOJIOICHNE, U3MEpPEHNE, SKCIICPUMEHT, MOACIIUPOBAHHE);

OK 02
OK 04

I17. chopMupoBaHHOCTH YMEHHH MPOBOJUTH PacyeThl MO XUMUYECKUM (opMyinaM U
YPaBHEHUSIM XHMUYECKHX PEaKUWd ¢ HCIOJIb30BaHMEM (HU3MUECKUX BEJIMYHH,
XapaKTepU3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, 00beMa
(HOpManpHBIE YCJIOBHS) Ta30B, KOJHYECTBA BEIECTBA; HCIOIB30BaTh CHCTEMHBIE
XUMHUUYECKHE 3HAHUS JUIsl MIPUHATHSA PEIIEHUM B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

OK 03
OK 04
OK 06




I18. cdopMHpPOBaHHOCTb yMEHHMH IUIAHUPOBATH M BBIIONHATH XUMHUYECKHN
SKCIIEPUMEHT (TPEBpaIlleHrs] OPTaHWYeCKUX BEIIECTB TNPH HArpeBaHWH, ITONyYECHUE
STHJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE PEAKIMM Ha albIeTuAbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; A€HATypalusi OCIKOB MpHU HarpeBaHUM, [IBETHBIC PeaKH OEJIKOB;
MPOBOANTh PEAaKIWW WOHHOTO OOMEHa, OIpeNelsTb Cpeay BOIHBIX pacTBOPOB,
KauecTBEHHBIE peaknuu Ha CynbhaT-, KapOOHAT- W XJIOPHI-aHWOHBI, HA KaTHOH
aMMOHUS; pellaTh KCIEPUMEHTANIbHEIC 3a1auu o TemaMm "Metamnsl" u "HemeTtamnsr")
B COOTBETCTBHUH C MpaBHJIaMH TEXHUKH 0€30MaCHOCTH IpH OOpPAIIeHUH C BEIECTBAMH U
mabopatopHbIM  00OpyIOBaHWEM;  MPENCTABIATH  PE3YNbTAaTHl  XHUMHYECKOTO
JKCIepUMEHTa B (opMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUH H
(hopMyHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

OK 04

I19. cdopMupoBaHHOCTE YMEHHS aHAIW3UPOBATh XHUMHUYECKYI0 HH(OpManuio,
MOJTy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB (CPEICTB MaccoBOi mHGOpMaIyu, ceTb MHTepHeT

U IpyTHE);

OK 03

I110.  copmmpoBaHHOCTH  yMEHWH  COONMIOJATh  TPaBHIA  SKOJOTHYECKU
1es1eco00pa3Horo MoBeACHNsI B OBITY U TPYIOBOHN AEATEILHOCTH B LENSX COXPAHEHUS
CBOETO 3JI0OPOBbSI M OKPYKAIOIIEH MPUPOTHOW Cpenpl; YUYUTHIBATH ONACHOCTH
BO3JCICTBHSI HAa JKUBBIE OPraHMU3MBl ONPEICICHHBIX BEIIECTB, MOHMMAs CMBICI
[IOKa3aTelIs PEACIbHOM TOIyCTUMOM KOHLEHTPALIMY;

OK 02

I111. JUIA o6yan0H1ch;1 C OrpaHUYCHHBIMHA BO3MOKHOCTAMHAU 340pPOBbAI:
C(i)OpMPIpOBaHHOCTB YMCHHA TNPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOHaX
IIO3HAaHUA BCUICCTB 1 XUMHYCCKUX HBHCHHIZ;

OK 04

IT12. mns crmenmblx w cHabOBUAANMX OOydYarOmIMXcs: CHOPMUPOBAHHOCTh YMEHUS
HCIIOJIb30BaTh Peiibe)HO TOYCUHYIO cUCTeMy oOo3HaueHuil JI. Bpains mns 3anucu
XUMUYIECKUX (POPMYIL.

- OICHKa IIMCBMCHHBIX H
YCTHBIX OTBETOB;

- OIICHKAa BBICTYIUICHHHA ¢
COOOIIEHUSIMH, JOKJIAJAMH;

- OIIEHKA pe3yIIbTaTOB
CaMOCTOATENbHON  paboTel  CO|
CMU;

- TECTUPOBaHHE




