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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHON JUCIATLIMHBI
1.1. MecTo cuMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl:
OOmeoOpa3zoBarenbHas JUCHMIIMHA — «XUMHA»  SBISIETCS  005A3aTEJbHOM  4acTbhio
0011e00pa30BaTeIbHOTO LUKIA 00pa3zoBaTelabHON mporpamMmel B cooTBeTcTBUU ¢ PI'OC mo
crenunainbHocty 40.02.04 FOpucnpyaeHuus

1.2. lleau 1 mJIaHUPYyeMble Pe3yJbTAThl 0CBOCHUSA IUCHUIINHbI:
1.2.1. leab AUCUMIIIIHHBI
DopMHUPOBAHUE Y CTYACHTOB MPEJICTABICHUS O XUMHUYECKON COCTaBJISIONIECH €CTECTBEHHO-

HAyYHOW KapTHUHBI MHpA KaK OCHOBBI NMPUHSATHS PEHICHUN B )KU3HCHHBIX U MPOU3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOIO MTOBEICHUS B IPUPOJAHOM Ccpejie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX MPOIECCOB U
ABIICHUN B OKpYKalolllel cpeae, LENOCTHOW HayyHOW KapTHUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTABJIATH (DOPMYJIbI HEOPTaHMYECKHX M OPTaHMYECKUX BEIISCTB,
YPaBHCHUS XUMHYCCKHX pEaKIuid, OOBSACHATh WX CMBICI, HHTEPIPETUPOBATH PE3yIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEIACHHS MPOCTCHININX XUMHUYECKUX IKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ CcOONMIOJIeHueM TMpaBuil 0Oe30MacHOro OOpallleHHs C BeleCTBaMU U
1a060paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh MHPOPMAIMIO XMMHUYECKOTO XapakTepa U3 pa3iHuHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TIIOCICJACTBUS CBOCH JIECIATCIBHOCTH W
XUMHUYECKHUX TIPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBCHHBIX ITPOIIECCOB,;

6)
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

chopMHUpOBAaTh TMOHMMAHUE 3HAYUMOCTH JIOCTHKEHUW XUMHUYECKOM HAyKu U

1.2.2. IlnanupyemMble pe3yabTaThl 0CBOCHUSI 00111€00pa30BaTEJbHOI JMCUMILVIMHBI B COOTBETCTBUM
¢ PI'OC CIIO u na ocaoe PI'OC COO

O01Iue KOMMETEHITHT

IlnaHupyemble pe3y/IbTaThl 00y4eHUs

Oomue JucuunjinHapHble

OK 01 Bribupats criocoOs!

IB yactu TPYA0BOI'0 BOCIUTAHUA: - BJIaJIETh CUCTEMON XUMHUYECKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

- TOTOBHOCTb K TpyAy, OCO3HAaHHE IICHHOCTH| OCHOBOIIOJATrarOIINe ITOHATHUSA (XI/IMI/I‘{CCKHI\/'I JJICMCHT, aTOM,|
IMacTEpCTBA, pr)lOJ'I}OGPTC; JJICKTPOHHAA 000J109Ka aTroma, s-, P-, d'3J'IeKTp0HHLIe
- TOTOBHOCTH K AKTHUBHOU JCATCIIBHOCTH] op6nTann aTOMOB, HOH, MOJICKYIIa, BAJICHTHOCTD,

[TEXHOJIOTHYECKOi ¥ COIMANTBHON HANpaBIEeHHOCTH,
CIIOCOOHOCTH  MHWIMHMPOBATh,  IUIAHMPOBATh N
CaMOCTOSTENBHO BBINOJIHATD TAKYIO 1€ATeIbHOCTD;

- nHTEpeC K pasnMYHEIM cepaMm mpodeccnoHambHON
InesTeIbHOCTH,

OB.1aenue YHHUBEpCATbHBIMH
no3HaBaTeLHBIMH JefiCTBUSIMH:

IEKTPOOTPULATENIEHOCT, CTENCHb OKUCIEHMS, XUMHIYecKas]
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM, YIIIepoIHbIH
cKkeneT, (YHKIMOHANbHAS TPYINa, pagukal, H30MepHs,
HU30Mephl, TOMOJIOTHYECKUH psifl, TOMOJIOTH, YTJICBOJIOPOIEL,
KHCIIOPOA- M a30TCOZAEPIKAIINEe COCAMHEHMS, OHOIOTHYECKH|
aKTUBHBIC BellecTBa (YIJE€BOIBI, JKUPBI, OEIKH), MOHOMED,
MOJUMep,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISPHBIC

Y4eOHBIMH

pelIeHH st 3a1a4 POQeCCHOHANBHOM]
JIeATEIbHOCTH IPUMEHHUTENBHO K
Ppa3IMYHBIM KOHTEKCTaM

a) 6a30BbIe JJOTMYECKHe TeiicTBUS:
- camocTosTENBHO (GOPMYITUPOBATH U AKTYaTH3UPOBATH)
[mpoGiieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- ycraHaBiMBaTH  CYIIECTBEHHBIH TNpPU3HAK  WJIN|
OCHOBaHMsT JUIsl  CpaBHEHHs, KiacCubUKAMU U]
06OOIICHHS;

- ompenmensiTe  HenM  JIGATENBHOCTH, — 3ajaBaTh)

[mapaMeTpsl X KPUTEPUH HX JOCTIDKCHHS;

- BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOpEYMS B
lpaccMaTpUBaEMBIX SIBICHUSX;

- BHOCHTb KOPPEKTUBHI B JEATEIBHOCTH, OLCHHUBATH|
COOTBETCTBHE PE3YJIBTATOB LESAM, OLEHHBATH PUCKH]
mocIeACTBUN ESTENLHOCTH;

- pa3BuBaTH KpPEAaTHBHOE MBIIUICHHE IIPH PEHICHUH]

COCIIMHEHHS, KPUCTAJUIMYECKasi PeIleTKa, THUITBI XHMHYECKHX
peaknuii  (OKHCIHTEIbHO-BOCCTAHOBHTENBHBIE, JK30- W
SH/IOTEPMUYECKHE, PpEeaKUUH MOHHOro OoOMEHa), pacTBOp,
JNIEKTPOJIUTEL, HEJICKTPOJIUTEI, JNEKTPOIUTHYIECKAs]
IUCCOLMAINS, OKHCIHTENb, BOCCTAHOBUTENb, CKOPOCTH
XHMHYECKOH pEeaKIM{, XUMHYECKOe PAaBHOBECHE), TEOPHH U
3aKOHBI  (TEOpUsST XUMHYECKOTO CTPOCHUSI OPraHHYECKHX
BemectB  A.M. bByrtnepoBa, TeopHs 3JEKTPOIUTHYECKOH
JccoLMalyu, nepuoandeckuit 3akon .M. Menneneesa, 3akoH|
COXpaHEHHs] Macchl), 3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3BIK
XUMHH, (DAKTOJIOIMYECKHE CBEJCHHSA O CBOICTBAX, COCTaBe,
MONYyYeHHH W Oe30IaCHOM HCIHOJIB30BAHHU  BaXKHEHIIHX
HEOPTraHMYECKHX W OpPraHMYEeCKUX BEIIECTB B OBITY 1
MIPAaKTUYECKOH AESITENbHOCTH YEI0OBEKa;




U3HEHHBIX [IPOBIIEM

0) 6a30BbIe UcCIeI0BaTEIbCKHE 1eiicTBUSA:

- BIazeTh HaBBIKAMH Yy4eOHO-MCCIICOBATENHCKOM 1]
MPOEKTHOM JeATEIbHOCTH, HABBIKAMH pa3peLIeHHs]
mpoGJiem;

- BBIBISITh  NIPUYMHHO-CIIEACTBCHHBIE  CBA3H U]
AKTya M3upoBaTh 3ajady, BbBIABUIaTh THIIOTE3y egl
[PEILICHUs], HAXOAUTh apryMEHThI JUIS JOKa3aTelbCTBa
CBOMX yTBEPIXKIECHHI, 3a/1aBaTh APAMETPhI U KPUTEPUH]

[pereHus;
- aHAJIM3UPOBATH MOTYy4YEHHBIE B X0/ PEIlIeHHs 3a1aul]
[pe3yIbTaTHI, KPUTHYECKU OLICHHBATh nX
ITOCTOBEPHOCTH, NIPOTHO3UPOBATH M3MEHEHHE B HOBBIX|
[yc1oBUSIX;

- yMeThb IEepeHOCUTh 3HAHHS B IIO3HABATENBHYIO M|
MPaKTHYECKYIO 00JIACTH KM3HEACATEIBHOCTH,;
- yMeTb  MHTErpHpOBaThb  3HAHMUSA W3

[mpexMeTHBIX obuacTeii;

- BBIABHIaTh HOBBIC UJICH, HPENIAraTh OPUTHHAIIbHbIC
MO/IXO/IBI U PELICHUS;

- CIIOCOOHOCTH X MCTIONB30BAHNS B IO3HABATEIEHOH U
coLMabHOM MPAKTHKE

PpasHBIX|

- YMETh BBISBIATH XapaKTEPHbIC NPH3HAKH W B3aUMOCBS3b
W3YYCHHBIX MOHATUH, MPHMEHATH COOTBETCTBYIOIIHE TOHATHS]
IpU ONHCAHHU CTPOCHHUS U CBOWUCTB HEOPTraHHYECKHX W
OPraHMYECKMX BELIECTB M MX IPEBPAIICHUH; BBISABISTH|
B3aMMOCBSA3b ~ XMMMYECKMX 3HAHHH C  TOHATHAMU W
MIPe/ICTaBICHUSIMH JPYTHX €CTECTBEHHOHAYIHBIX IPEIMETOB;

- yMeTh  HCIIONB30BAaTh ~ HAUMECHOBAHUA  XHMHYECKHX
COCAMHEHUH MEXIyHapOJHOIO COI03a TEOPETUUECKOH Y|
MPUKJIaJHON XMMHU ¥ TpUBHAIbHBIE HAa3BaHUS Ba)KHEHIINX
BEIIIECTB (aTHiIEH, alLleTHIICH, TIIMLEPHH, (eHo,
(opMaibieru, yKCycHas KHCJIOTa, IVIMLHH, yrapHbIii ras,
YIJICKHUCHBIH Ta3, aMMHUaK, TalleHas HU3BeCTh, HeralleHas
M3BECTh, IMTHEBAs COAA M JPYTHX), COCTABIATH (HOPMYJIbI
HEOPraHMYEeCKUX W OPraHMYECKUX BEIIECTB, yPaBHEHUS]
XMMHYECKHX PEeaKIHi, OOBACHATh MX CMBICH; IOITBEP KAATH
XapakTepHbIe XUMHUYECKUE CBOHCTBa BEILIECTBH|
COOTBETCTBYIOLIMMH SKCHEPUMEHTaMU U 3aIUCAMH ypaBHEHHI]]
XUMHUYECKUX PEaKIuii;

- yMeTb YCTaHaBIMBAaThb IIPUHAJICKHOCTh  HM3y4CHHBIX
HEOPraHUYECKUX M OPTaHMYECKHX BELIECTB K OIpPEJICICHHBIM|
KJIaccaM H TpyIIaM COEAWHEHHUI!, XapaKTepH30BaTh X COCTAB
U BaXHEHIIHe CBOICTBA; ONPENENATh BUIbI XUMHYCCKUX|
cBsA3eil (KOBaJICHTHasi, MOHHAS, METaJUIMyecKas, BOJOPOIHAs),
THITBI KPUCTaJUTHIECKHX peIeToK BEIECTB;|
KJIacCH(UUMPOBATH XUMHYECKHE PEAKLIUH;

- copmMupoBaTh NMPEACTABICHHUA: O MaTCPUAIBHOM CIMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TI03HaBaeMOCTH SIBIICHHI IPHUPOIbI;
0 MECTE M 3HAYCHHH XHMHH B CHCTEME CCTCCTBCHHBIX HAyK H
€€ poJM B 00ECIIEUeHUU YCTOMYMBOIO PA3BUTHS YEIOBEUYECTBA!
B pENICHWH IpOOJeM O3KOJOTHYECKOH, JHEPreTHYeCKOH K
IIHUIIEBOI 0€30MacHOCTH, B PAa3BUTHH MEIHIMHBI, CO3aHHH|
HOBBIX ~MAaTEPHAJIOB, HOBBIX HCTOYHUKOB OSHEPrHH, B
00eCIIeueHNH  PAIlMOHAJIBGHOTO  IPHPOJONOIL30BAHUS, B
(hopMHPOBaHHH MHPOBO33PEHHS U OOIIEH KYJIbTYPhl YEIOBEKA,
a TaK)Ke KOJIOTHYECKH 0OOCHOBAHHOTO OTHOLICHHS K CBOEMY]
30POBBIO ¥ IIPUPOIHOI Cpefe;

- BIAICTh CUCTEMOI XHMMMYECKHX 3HAHMIl, KOTOpask BKIIOYAET!
OCHOBOIIOJIATAIONINE MOHSTHS (ZOMOJIHUTEIBHO K CHCTEMe
MOHATHH 0a30BOrO0  ypOBHsS) - H30TOIBI, OCHOBHOE W
BO30Y)KIICHHOE COCTOSHHE aToMa, THOpHIH3alus aTOMHBIX

" "

opOuTanel, XUMU4ecKas CBA3b ("ﬂ- un "", KpaTHbIE CBS3M),
MOJISIpHAsT KOHLEHTpPALWs, CTPYKTypHas (GopMmyna, H30MepHs
(cTpykTypHas, reoMerpuueckas (LUC-TpaHC-H30MEpPHsI), THIIH
XHMHYECKHX peaknuil (TOMo- U TeTeporeHHBIe, 0OpaTHMBIE H
HEoOpaTUMbIe), PaCTBOPHI (UCTHHHBIE, TUCTIEPCHBIE CHCTEMBI),
KPHCTJUIOTUPATE], CTENEHb JAUCCOIMALMH, DIIEKTPOJIN3,
KPEKUHT, PU(GOPMHUHT); TEOPHH M 3aKOHBI, 3aKOHOMEPHOCTH,)
MHPOBO33PEHYECKUE 3HAHMUS, JIEXKAIIME B OCHOBE MOHMMAHMS
NPUYMHHOCTH W CHCTEMHOCTH  XVMHYECKHX  SIBJICHHIA,
COBpEMEHHBIE MPEICTABICHAS O CTPOCHHM BeIlecTBa HA
ATOMHOM, MOJIEKYJIIPHOM M  HAJMOJIEKYISIPHOM YPOBHSX;|
NPEeICTaBICHUSI O MEXaHW3MaxX XHMHYECKHX pEaKIHii,
TEePMOANHAMUYECKNX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O XHMHYECKOM pPABHOBECHH, JHCHEPCHBIX|
cucTeMax, (paKkTOIOTHYECKHEe CBECHHSI O CBOHCTBAX, COCTABE,
MONTy9eHHH W Oe30IIaCHOM HCIOJNB30BAHHM — BaXKHEHIIHX
HEOPraHWYECKUX M OpPraHWYeCKHX BEUIECTB B OBITY WU
MPaKTUYECKON [JEeATENPHOCTH YeNOBeKa; OOIMX Hay4HBIX
NPUHIUIIAX ~ XUMHYECKOTO MPOW3BOACTBA (HAa IPHMEpPE
MPOM3BOJACTBA  CEPHOM  KHCJIOTHI, aMMHaKa, METaHoJa,
nepepaboTKH He(TH);

- yMeThb NPOBOJIHUTH PAcUeTHl IO XHUMHYECKHM (opMyiaM U
YpaBHEHHSM XUMHUYECKHX PEaKUUi C HUCIOIb30BAHUEM
¢u3nuecknx BeIWYMH (Macchl, 0ObeMa TIa3oB, KOJIMYECTBA
BEIL[ECTBA), XapaKTepPH3YIOIUX BEIIECTBA C KOJIMYECCTBEHHOM
CTOPOHBL: PacueThl MO HAXOKACHHI0 XUMUYECKOH (opmylb]
BEIL[ECTBA; pacyeTbl Macchl (00beMa, KOJIHYECTBA BEIIECTBA)
MPOJYKTa PEaKL¥H, €CIH OJHO U3 MCXOAHBIX BEIIECTB JIAHO B
BHJIE pacTBOpa C  ONpEeAEICHHOW  MaccCOBOM  Joiei
PacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE (MMeeT]|
MPUMECH); pacyeTbl MAcCOBOH HJIM OOBEMHON JOJH BBIXOZA
MPOJAYKTa pPEaKlIWH; pacyeThl TEIIoBOro >(dekra peaxuuii,
00BEMHBIX OTHOIICHHH Ta30B;

- YMeTb BBIABIITH XapaKTepHbIe INPU3HAKH W B3aHMOCBSI3H)
M3y4YCHHBIX MOHATHU, PUMEHSATh COOTBETCTBYIOIUE MOHSTHS]
NP ONHMCAaHHU CTPOCHUS W CBOWCTB HEOPTraHHYECKHX W
OpPraHMYECKHX BENIECTB M WX IPEBPAIICHUH; BBIIBIATH
B3aMMOCBSI3b ~ XMMHYCCKUX 3HAHMA C  TOHATHSIMU W




MPEACTABICHUAMH JAPYTHX MPEIMETOB Ul 60j1ee 0CO3HAHHOTO
MOHUMAaHH ¥  OOBSCHEHHS CYIIHOCTH  MaTepHalbHOTO|
€IUHCTBA MHpA; HCHONIB30BATh CHUCTEMHBIC XUMUYCCKHE
3HaHMS JUIi OOBSACHEHMS M HPOTHO3MPOBAHHS SBICHUM,
HMEIOIHUX eCTECTBCHHOHAYYHYIO IPUPOJLY;

- yMeTb  HCIONB30BaTh  HANMEHOBAHHMS  XHMHYECKHX]
COCIAMHEHUH MEXIyHapOJHOIO COI03a TEOPETUUECKOH U
NPUKIAJHON XMMHUM W TPUBHAIbHBIC HAa3BaHHS BEIIECTB,
OTHOCSIUXCS K H3YYeHHBIM KJaccaM OpPTaHHYeCKHX W
HEOPraHUYECKUX COCJMHEHUH; HCIONb30BaTh XUMHYECKYIO|
CHMBOJIMKY JUIi COCTaBICHHS (OPMy]d HEOPraHHYECKHX|
BEIECTB, MOJEKYIIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKPAILEHHBIX M CKENETHBIX) (JOPMYII OPraHUYECKUX BEIECTB;
COCTABIISITh YPAaBHEHUSI XUMUYECKHUX PEaKIHil U PAaCKPHIBATh HX|
CYIIHOCTb:  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUH
MOCPE/ICTBOM ~ COCTAaBJICHHMS 3JICKTPOHHOro OajiaHca  ITHX|
peakiuil; peakuuil MOHHOro oO6MeHa IIyTEM COCTABJIEHUS HX|
MONHBIX ¥ COKPAIlCHHBIX MOHHBIX YypaBHEHHMIl; peaknui
TUIPOJIM3a, PEaKLMHd KOMIUIEKCOOOpa3oBaHUs (Ha HpUMEpE
THIPOKCOKOMIUICKCOB IIMHKA U AJIFOMHUHUS); HOJTBEPXKIATH)
XapaKTepHbIe XUMHYECKHe cBoifcTBa BEIIECTBH|
COOTBETCTBYIOLIMMH SKCHEPUMEHTaMU U 3aIUCAMH ypaBHEHHI]]
XMUMHUYECKHUX PEaKIni;

- yMeTh KIacCU(PUIINPOBATH HEOPTAHHMIECKHE U OPTaHMYECKHE]
BEIIECTBA i XUMUYECKUE PEAKINH, CAMOCTOSTEILHO BHIOMPATh|
OCHOBaHHMS M KpPHTEPUM JUIl KIACCH(MHKALMH H3y4aeMbIX|
XHMHYECKHX  OOBEKTOB;  XapaKTepH30BaThb  COCTaB W
BaKHEHMIIME  CBOMCTBA  BELIECTB, IPHUHAUICKAIIMX K
ONpEJEICHHbIM KJlaccaM M TpyIaM COEIMHEHHH (IPOCTHIE
BEIECTBA, OKCHIBI, THAPOKCUIBI, COJH; YIJICBOJOPOIEL,
npoctbie 3GUpPBI, CHUPTHL, (CHOJBI, AaNbACTUbI, KETOHBI|
KapOOHOBBIC KHCIIOTBI, CIIOXKHBIE 3(HPBI, JKUPbI, YIICBOABI,
aMMHBI, aMUHOKHUCIIOTHI, OIIKM); IPUMEHSATH 3HAHHS O COCTaBe
M CBOWMCTBaX BEUIECTB JUIA SKCIEPUMEHTAJIbHOW IPOBEPKY
TUIIOTE3  OTHOCHUTENBHO  3aKOHOMEPHOCTEH  IpOTeKaHws|
XMMHYECKHX PEaKIUi ¥ IIPOrHO3HMPOBAHHS BO3MOXKHOCTEH HX
OCYILECTBIICHUS;

- yMeTh IOATBEP)KAaTh Ha KOHKPETHBIX IPUMEpAX XapakTep
3aBHCHMOCTH  PEaKIMOHHOH CIIOCOOHOCTH  OpraHHYeCcKHX

COEAMHEHUH OT KPaTHOCTU U THUIIA KOBAJIEHTHOU CBA3U ("ﬂ- N
u ""), B3aUMHOIO BIMSHHMS aTOMOB M TpPYyNI aTOMOB B
MOJIEKYJIaxX; a TAK)X€ OT OCOOCHHOCTEH pea3aliy pa3InyHbIX|
MEXaHM3MOB TPOTEKAHHS PEaKIIni;

- YMeTh XapaKTepu30BaTh SIIEKTPOHHOE CTPOEHHWE aTOMOB (B
OCHOBHOM H BO30YKIEHHOM COCTOSIHUH) H HOHOB XHMHYECKHUX|
anemenToB 1 - 4 mepuonos Ilepuommueckoit cucremsr JI.M|
MenneneeBa M HMX BaJE€HTHBIE BO3MOXKHOCTH, MCIIOJIB3Ys]
TOHATHS "s", "p", "d-anexTponubie"” opOuTany,
JHEPreTUYEeCKHe  ypPOBHM;  OOBSCHATH  3aKOHOMEPHOCTH|
M3MEHEHNS CBOICTB XMMHYECKHX 3JIEMEHTOB M 00Pa3yeMbIX
HMH COeIUHEHUH 110 TIepHOJaM U IPYIIaM;

OK 02 HMcnons30BaTh
COBPEMEHHBIE CPEJICTBA MTOHCKA,
aHaIIM3a ¥ MHTEPIIPETAluH
nHpOPMAIWH, 1 NH(POPMAIIMOHHbIE
TEXHOJIOTHH JUIS BHITIONHEHHS
3a/1a4 TpoecCHOHATBHOM
IS TENbHOCTH

IB 00J1aCcTH EHHOCTH HAYYHOT0 MO3HAHMSA:

- c¢(hOpPMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
[HayKu 1 OOIIECTBEHHOW MPAaKTUKU, OCHOBAHHOTO Ha|
Innanore  KymnbTyp, CHOCOOCTBYIOLIETO OCO3HAHHI)
cBOETO MecTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIHCKOM]
[KyIBTYpBl Kak CpeACTBA B3aUMOJCUCTBUS MEXAY)|
ITIOZIBMHU U TTO3HAHUST MUPA;

- oco3HaHHME IIGHHOCTHM HAy4YHOH JIESTENbHOCTH,
FOTOBHOCTH OCYLIECTBISITh TIPOEKTHYIO "
MCCIIeIOBATENBCKYIO JEATEILHOCTh MHMBUAYAIBHO U]
B rpymie;

OBJ1agenne YHHUBepPCAJbHBIMH y4eGHbIMY

o3HABATELHBIMH /1€l CTBHAME:

B) padoTa ¢ HHpopMalmeii:

- BrageTh HaBBIKAMM MOMy4eHHs HH(OpManuu u3
ICTOYHMKOB ~ pas3HBIX  THUIIOB,  CaMOCTOSITEIBHO
OCYLIECTBIIATh IOUCK, aHAIM3, CHCTEMATHU3ALMIO U
[nHTEpIpeTaniio MHOOPMAMK Pa3IHYHBIX BHIOB N
(bopM mpercTaBIeHNS;

- co31aBaTh TEKCTHI B Pa3lUYHBIX (hopMaTax ¢ yd4erom|
[HasHauYeHHs MHQOPMAIMK M LEICBOH ayIHTOPHH,
BEIOMpast ONTHMANbHYIO (OPMY MPEICTABICHUS H
[BU3yasTH3aLiy;
- oueHuBath

JIOCTOBCPHOCTbD, JICTUTUMHOCTD|

- YMeTh IJTaHUPOBATh U BHINOJIHATH XUMUYECKUH SKCIEPUMEHT
(mpeBpaieHusl OPraHUYECKUX BEIIECTB IIPU HArPEBaHUM,)
MOJTy9YeHHe JTHIEHA W M3yYeHHE er0 CBOMCTB, KaueCTBEHHBIC
peaKIMH Ha albJCerMAbl, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHaTypauus OeIKOB IpH HArPeBaHWH, LBETHbIE PeaKLUH
0CJIKOB; TIPOBOIHUTH PEAKIHH HOHHOIO OOMEHa, OINpeNelIsTH)
cpely BOOHBIX pAacTBOPOB, KaueCTBEHHbIE pEaKIUH Ha
cynbdaT-, kKapOoHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHUS;)
pelIaTh 3KCHEpHMEHTalbHBIE 3a7a4un o TeMaM "Metamisl" Y
"HemeTannbl") B COOTBETCTBMM C MpPaBHJIAMH TEXHUKHY|
0e3omacHOCTH  HpU  OOpalleHWH ¢ BEUIECTBAMH Y|
71abopaTopHEIM 00OPYIOBaHUEM; IIPEACTABIITH PE3YIbTaTh]
XMMHYECKOTO DJKCHepUMeHTa B (opMe 3alicH ypaBHEHHUH
COOTBETCTBYIOIIUX DEAKIUi U (OPMYyIUPOBATH BBIBOIBI Hi
OCHOBE 3THX Pe3yJIbTaTOB;

- yMeThb AaHAIM3UPOBATh XUMUUYECKYI0  HH(OpMAnuIo,)
MOJTy9aeMyl0 M3 pa3HBIX HCTOYHHKOB (CPEICTB MAacCOBOH
nHdopmanyu, cetb IHTEpHET U Apyrue);

- BIaJeTh OCHOBHBIMH METOIaMH{ HAYYHOTO ITO3HAHHS BEIIECTH]
M XUMHYECKHX  sBJICHHH  (HaOmomeHWe, H3MepeHHe,
9KCIIEPUMEHT, MOJICIIMPOBAHNE);

- yMeTb NPOBOIHUTH PAcUeThl IO XHUMHYECKHM (GopMyIaM o
YpaBHEHHSAM XUMHYECKHX pPEAKIUH C  HCHONIb30BaHHEM
¢HU3nUecKUX  BENWYMH, XapaKTEepU3YIOIIMX BeIlecTBa (|
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0o0ObeMa (HOPMAaJbHBIE
YCIIOBUSI) Ta30B, KONHMYECTBA  BEIIECTBA; HCIOIb30BATH




nHbOpMalMK, ee  COOTBETCTBHE
MOpabHO-ITHUECKUM HOpMaM;

- ucrmone30BaTh  cpeacTBa  MH(OPMALMOHHBIX X
[KOMMYHHKAL[HOHHBIX ~ TEXHOJOTHH B  pEIICHHY]
[KOTHUTUBHBIX, KOMMYHHKATHBHBIX ul
OpraHN3aLMOHHBIX 3a1ad C COOJIFOCHIEM TpeOOBaHHU]
DPrOHOMUKH, TEXHHKH 0O€30MacHOCTH, THIHEHBI,
[pecypcocOepeKeH s, NPaBOBBIX U ITHYECKHX HOPM,)
[HOpM MH(POPMAIIMOHHOI 6E30MaCHOCTH;

- Bi1a/ieTh HABBIKAMH PACIIO3HABAHUS M 3ALLUTHI
mH(OopMarK, HHHOPMALIMOHHON 6e30MaCHOCTH
InaHOCTH;

IIPpaBOBBIM H

CUCTEMHBIC XUMHYECKUC 3HAHUA IJIs1 MPUHATUA pCH.[eHI/Iﬁ B|

KOHKPETHBIX KU3HCHHBIX CUTyalusx, CBA3aHHBIX v
BCIICCTBAMH U UX IIPUMCHCHUCM,
-  YMETb CaMOCTOATCJIBHO IUIAHUPOBATbL W IIPOBOJUTH

XMUMHUYECKUH AKCIIEPUMEHT (TO0Jy4eHHE W U3yuY€HHE CBOMCTB
HEOPTraHNYECKHX M OPTaHMYEeCKHX BEIECTB, KaueCTBEHHBIC

peaKUMH  YIJICBOAOPOAOB  PA3NMYHBIX  KJIACCOB Y
KHCJIOPOZACOJEPIKAIIUX ~ OPTaHMYECKHX BEIIECTB, PEIICHHE
9KCHEPHMEHTAIBHBIX 3a1a4 o Ppacro3HaBaHHUIO

HEOPraHMYECKUX U OPraHUYECKHUX BELIECTB) C COONIOJECHHEM|

mpaBmw1  0e30mMacHOro0  OOpalieHHss ¢ BEMECTBAMH M
1a0opaTopHEIM  06opynoBaHHeM,  (OPMYIHpOBATh  LENH|
HCCIIEOBaHUs,  NPENOCTAaBIATH B pasiudHOd  Qopme

pe3yabTaThl AKCIEPUMEHTA, AHAIM3UPOBATh M OLICHUBATH HX|
JIOCTOBEPHOCT;

- YMETh OCYIECTBIIATD LIEJICHANPABICHHBIN OMCK XUMHUYECKOH]
uH(GOpPMALMK B Pa3IMYHBIX HCTOYHMKAX (HaydHas M y4eOHO-
Hay4Hasl JIMTepaTypa, CPEICTBA MAacCOBOW HMH(OpPMALIUH, CETH
WHTepHer W jpyrue),  KPUTHYECKM  aHAIU3HPOBATH)
XUMHYECKyl0  MHOpOpMaiuio,  mnepepabateiBaTh ee U
HCIOJIb30BaTh B COOTBETCTBUM C IIOCTaBJICHHOW Yy4eOHOW
3aj1auei;

- BJaJEThb CUCTEMOH 3HAHWH O METOAAaX HAay4YHOr'O MO3HAHUS]
SIBJICHUI MPUPOJIBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSMH TPUMEHSITh 3TH 3HAHHS TPH IKCIEPUMEHTATLHOM
HCCIICIOBAaHUU BEIIECTB M U1 OOBSICHEHUS XMMHUYECKHUX|
SIBJICHUM, HWMEIOIIMX MECTO B IPUPOAE IPAKTHYECKOM
JIESITEIbHOCTH Y€JIOBEKA M B IIOBCEAHEBHOMN JKU3HU;

OK 04 D¢ dextuBHO
B3aMMO/ICHCTBOBATh U paboTaTh B
KOJUICKTHBE M KOMaH/Ie

- TOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSITEIBHOCTH H]
camMoOIIpeIeICHHIO;

-oBasieHne HaBbIKAMU  y4eOHO-MCCIIEI0BATENbCKOH,
MPOEKTHOM U COLMATILHOMN JIESATEILHOCTH,

OBJ1agenue YHHBepCaIbHbIMH
[KOMMYHHKATHBHBIMH J€iiCTBUSIMHU:

0) coBMecTHAsI 1eATEJbHOCTD:

-  mOHMMaTh M WCIOJB30BaTh  MPEUMYLICCTBA
[KOMaHAHOW M MHAMBUYAJIbHOM PabOThI;

- OpUHAMATR LEIH COBMECTHOH  JEATENbHOCTH,
OpraHU30BBIBATH M KOOPIMHHUPOBATH JEUCTBUS IO €|
ITOCTHIKEHHIO: COCTaBJISITh IUIaH JIEHCTBUI,|
[pacmpenessiT PO C Y4eTOM MHEHHI YYaCTHHKOB|
0OCYK1aTh Pe3yIbTaThl COBMECTHOM PabOThI;

- KOOpAMHUPOBATH U BBHIMONHATH PabOTy B YCIOBHSX|

[pea’sbHOrO, BHUPTYAIILHOTO X KOMOMHHPOBAHHOTO|
[B3aIMO/IEHCTBHS;
- OCYIIECTBIATH  TO3UTHUBHOE  CTPATETHYECKOE]

MOBEeZCHHE B PA3IMYHBIX CHUTYalUsX, MPOSIBIATH)
[TBOpYECTBO U BOOOpaskeHHe, OBITh HHUIIHATUBHBIM
OBj1ajieHHe  YHHUBEpPCAJbHBIMH  PeryJsiTHBHBIMH
ImeiicTBUSIMHA

) npuHsATHE Ce0s1 M APYTHX JIIO/IEi:

- IPUHMMATD MOTHBBI U apTYMEHTHI IPYTUX JIIOACH MpH|
aHaM3€e pe3yNIbTaTOB IESTENLHOCTH;

- mpu3HaBaTh CBOE NPAaBO M NPaBO APYTrUX JIHOJEH Haj
OIIOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIHU
Iipyroro 4enoBeka;

- YMETb IUTAHUPOBATh U BBIIOJIHATH XUMHUYECKUH 3KCIICPUMEHT]
(mpeBpalieHnsl OPraHWYECKUX BEIIECTB IIPH HArpEeBaHUM,)
MOJIyYeHHE STUIICHA U H3yYCHHE €r0 CBOMCTB, Ka4eCTBEHHBIC)
peakuMH Ha albJeruibl, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanyst O€NKOB IIPH HArpeBaHWH, LBETHHIE pPeaKIuH
0ENKOB; NMPOBOJUTH PEAKLUH HOHHOTO OOMEHa, OIPEAEIIATH)
cpelly BOJHBIX pAacTBOPOB, KAaueCTBCHHBIC pPEAaKIUH Haj
cynbdat-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS;)
pelaTh SKCepUMEHTaNbHbIe 3aJayu 1o TeMaM "Merauibsl”
"Hemetamnbl") B COOTBETCTBMM C IPAaBHJIAMH TEXHUKHY|
0e30MacHOCTH  HpU  OOpalleHWH C  BEHIECTBAMH |
J1a00paTOPHBIM  000PYOBaHUEM; MPEACTaBIATh PE3yNIbTaTh]
XMMHYECKOr0 SKCHEepHUMEHTa B (opMe 3amucH ypaBHECHHI]]
COOTBETCTBYIOIINX peaKkIuid M (OpMYINPOBATH BBIBOABI HA
OCHOBE 3THX PE3YIIbTATOB;

-yMeTh  CaMOCTOSATENbHO  IUIAHUPOBAaTh U TIPOBOMHTH
XUMHYECKHH SKCIIEpUMEHT (TIOydeHHe W H3yYeHHE CBOWCTBH
HEOPraHMYEeCKUX M OPTaHHMYECKHX BEIIECTB, Ka4eCTBEHHBIC)

peakiuu YIIIEBOAOPOIOB Pa3IMYHBIX KIIacCOB yl
KHCJIOPOJICOIEPIKAIINX ~ OPTAHMYECKMX  BEIUECTB, PEIIECHUE
9KCIIEPHMEHTAIIHBIX 3a7a4 o PacIo3HaBaHUIO|

HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB) C COONIIOJCHHEM|

mpaBmwI  O€30MacHOrO  OOpamieHHWss ¢ BEIECTBAMH M
nabopaTtopHeiM  00opyznoBaHueM,  (opmynupoBaTh e
HCCIICIOBAHMS,  TNPEOCTABIATh B PasimM4HOA  (hopme

pe3yybTaThl SKCIICPUMEHTA, aHAJIU3HUPOBATh W OLEHHUBATH HX|
JOCTOBEPHOCTD,

OK 07 ConeiicTBoBaTh
COXpaHEHHUIO OKpYXKaromieil cpepl,
pecypcocOepeKeHHI0, TPUMEHSTh

3HaHUS 00 H3MEHEHUH KJINMaTa,
TIPUHIMIBI OEPEIKITUBOTO
MPOM3BOACTBA, SPPEKTUBHO
JIeHiCTBOBATh B UPE3BBIYAMHBIX
CUTYaLUSIX

IB 00J1aCTH IKOJOTHYECKOT0 BOCIIMTAHMS:

- chopMHPOBAHHOCTE  AKOJOTHYECKOW  KYJIBTYPBHI,
[IOHMMaHWe  BIUSHHUSA  COLMAILHO-DKOHOMHYECKHUX]
[MpoLleCCOB HAa COCTOSIHME NPUPOAHOW U COIMATbHOM]
cpenbl, OCO3HAHHE rJ100aIbHOTO Xapakrepa)
PKOJIOTHYECKHX MPOOIIeM;

- MIaHUpPOBAaHME W OCYIIECTBICHUE JCHCTBUI B|
okpyxatomeif cpege Ha OCHOBE 3HAHHA  LieneH|
[yCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENpUATHE JACHCTBUM, MPUHOCAIIUX Bpe[
oKpy>KaroIeit cpene;

- yMeHue  TpPOTHO3MPOBATH
PKOJIOTHYECKHUE  TOCIEICTBHS
IneiicTBUIA, MpeJOTBpAIIATh UX;

- pacmpeHre ombITa JESTEIFHOCTH SKOJIOTHYECKON
[HanpaBJIEHHOCTH;

- oBJIa/IeHNE HABBIKAMH Y4EOHO-UCCIIEA0BATENbCKOM,
MPOEKTHOM U COLMABHOMN JIESTEILHOCTH,

HEOIaronpusITHEIE
HpeIPHHAMACMBIX]

- chopmMupoBaTh NPE/ICTABIICHHUS: o XUMHYECKOH]
COCTABJISIOLIEH €CTECTBEHHOHAYYHOH KapTUHBI MHUpa, POJH
XMMHH B TIO3HAHHWHU SIBICHHH HpPHPOIB,, B (HOPMHUPOBAHHUH
MBIIUICHHST W KYJABTYPBl JHYHOCTH, €€ (YHKIMOHAIHHOM
TPaMOTHOCTH, HEOOXOAMMOW Ul pELICHHs HPAKTHIECKHX
3a7a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY|
3JI0POBBIO U MPUPOIHOI Cpere;

- yMeTh cOOJIIOAaTh MpaBUia KOJOTUYECKH LENecO00pasHOro|
MOBEJCHUSI B OBITY W TPYIOBOH JEATENBHOCTH B IIEIX
COXpAaHEHHsI CBOET0 3[0POBbS U OKpY’Kalolled HpupoaHOH|
Cpelbl, Y4YHMTBHIBAaTh OIACHOCTh BO3JCHUCTBHUS HA IKHUBBIC
OpraHU3Mbl ~ ONPENENICHHBIX  BELIECTB, IIOHUMAas  CMBIC]
ToKa3aTess MpeeabHON T0MyCTUMON KOHIIEHTPAlUH;

- yMeThb TPOTHO3UPOBATH, AHAIM3MPOBATH M OICHHBATH C|
MO3HIIHIA SKOJIOTHYECKOM 0€30MaCHOCTH MOCIIEACTBHS OBITOBOM
YU TPOU3BOJICTBCHHON AEATENLHOCTH YeIOBEKa, CBS3aHHOH Cf
nepepaboTKOW BELIECTB; MCIOIB30BaTh MONTYyYCHHbIE 3HAHMS
JUISL TIPUHATHSL TPAMOTHBIX PEIICHUH NpOOJIeM B CHTYalHUsX,
CBSI3aHHBIX C XUMHCIH;

- yMETb OCO3HAaBaTh ONACHOCTh BO3JCHCTBUS HAa HKUBBIC
OpraHU3Mbl  ONPEJICJICHHBIX  BELIECTB, IIOHUMAas  CMBICI]




ToKas3aTeisa HpeHGHLHOﬁ E[OHyCTPIMOﬁ KOHLEHTpALUHU, H]
TOSACHATH Ha npuMepax crocoObl YMEHBLICHUA H
NPEOOTBPALICHUA WX BPEIHOTO BO3/ICUCTBHS Ha OpraHusM|
YECJIOBCKA.

K. 1.2. IIpuMeHATb HOPMBI
paBa JyIsl pellieH s 3a1a4 B
npoeccHoHaIbHOM
JIeATENbHOCTH.

= TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITENILHOCTH M CaMOOIPEIeNICHHIO; -
OBJIa[ICHUE HABBIKAMH y4eOHO-
HCCIIeIOBATEIbCKOM, IMPOEKTHON M COLMalbHON
NIeATEbHOCTH;

- OpHHUMATh €M COBMECTHOW JEATENbHOCTH,
OpraHH30BBIBAaTh M KOOPAWHUPOBATH NEHCTBHS IO
ee JIOCTMDKEHHIO: COCTaBJIATh IUIAaH JICHCTBHI,
pacrpeesaTh POJK C y4eTOM MHEHUIT

YY4aCTHHKOB 00CYXIaTh Pe3yIbTaThl

COBMECTHOW paboThl; - KOOPAMHHPOBATH U
BBIIIOJIHATE PabOTy B YCIOBHSX PEaJbHOrO,
BHPTYAIIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHSA; - OCYLICCTBISTH IO3UTHBHOE
CTPATErnuecKoe MOBEACHNE B PA3ITHUHBIX

CHUTYyalUsX, MPOSIBJIATH TBOPYECTBO
u BOOOpaXKeHHE, OBITh

WHAOHUATUBHBIM

BBIOMpATh M KCIOJB30BAaTh  HMCTOYHHKH — reorpaduyeckoii]
H(opManm ULt olpeeneHns TIOJIOXKEHUS ol
B3alIMOPACIIONIOKEHUS] OOBEKTOB B IIPOCTPAHCTBE

- Bi1ajieTh reorpadMyecKoil TEePMHHOIIOTUEH U CHCTEMOI 6a30BbIX|
reorpa@HYecKUX MOHATHH, yMEHHE IPUMEHSATH COIMAIbHO-|
DKOHOMHYECKHE IOHATHS JUIL pelIeHHs Yy4eOHBIX U (WiIH)
[IPaKTUKO-OPHEHTUPOBAHHBIX 3a/1ay;

- cOPMUPOBAHHOCTE YMEHUH IPUMEHATH Teorpaduueckue
BHAHHS UL OOBSICHEHHS Pa3HOOOPa3HBIX SIBIEHHUIT M IPOIIECCOB:
0OBSICHATH U3y4EHHBIE COLHAIBHO- SKOHOMUYECKHE U
re0IKOJIOTNUECKUE TIPOLECCHI U SBICHHS; HCTIONb30BaTh
reorpayecKue 3HaHHS O MHPOBOM XO3SIHCTBE U HACETICHUU
Mupa, 00 0COOEHHOCTSAX B3aUMOJCHCTBUS IPUPO/IbI U O0IIECTBA
Pt pereHus yueOHbIX U (WJIM) NPaKTUKO-OPUEHTUPOBAHHBIX
Bajay;

1.3. KotnuecTBO 4acoB Ha 0CBOEHHE MPOrPAMMBbI HCIUILIAHBIL:
O6bem 00pa3oBaTeNbHOM MPOrpaMMBbl JUCHUIUIMHBI - 72 Yaca, B TOM YHCIIE:
00s13aTeNFHON ayIMTOPHOM yueOHOW Harpy3Ku oOydatomierocs 72 Jyaca.

2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHON

JUCHUIIVIMHBI
2.1. O0beM JUCHUILINHBI U BHbI y4eOHOH padoThI

Bua y4eOHoii padoThI

O0BeM B gacax

O6beM 00pa3zoBaTeIbHON MPOTPaMMBbl JUCITUILIMHBI

72

Coaep:xanue yueOHOTro MaTepuaJia

72

BT. Y..

TCOPCTUUCCKOC 06yLICHI/Ie

29

MPAKTUYCCKUC 3aHATUA

43

U3 HUX HaA:

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COaepKAHUE 6
NPHUKJIATHOT0 MOIYJIsA)

TCOPECTUUCCKOC 06yLICHI/Ie

MPAKTUYCCKUC 3aHATUA

IIpomexyTounas arrectanus (AuddepeHIMPOBAHHBIN 3a4€T)




2.2. TemaTn4yecKuil IJIaH N cOJepPKaHUE TUCIHIJIMHBI

HanmeHoBaHnue Copep:xanue yuedOHOro MaTepuaJia (0CHOBHOe H NPO(deccHOHATBLHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE U MPAKTHYECKHE Ob0bem |Popmupyembie
Pa3aesioB U TeM 3aHSATHS, TPUKJIATHON MOy b YacoB | KOMIETeHIUH
1 2 3 4
OcHOBHOe coJep:KaHue 64
Paspen 1. OcHOBBI CTPOEHUSI BelleCTBa 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Ctpoenne aToMoB ConepxaHue y4eGHOro MaTepuaJja 2
XUMHUYECKHX
3JIEMEHTOB U CoBpeMeHHasi MOZENb CTPOEHUsI aToMa. CHMBOJMYECKHN SI3BIK XUMHH. XUMHUYECKUH 3J€MEHT. DNEKTPOHHAs KOH(UTrypamms
npupoza 1 aroma. Kiaccudukanusi XUMHYECKUX 3JIEMEHTOB (s-, P-, d-3memenTh). BaneHTHbIE 37eKTPpOHBI. BaneHTHOCTh. DNeKTpOHHAs 2
XUMHUECKOM CBSI3H MPUPOAA XUMHUECKOHW CBSI3U. DJIEKTPOOTPHUIATENBHOCTh. BHIBI XUMHUYECKOH CBS3HM (KOBaJeHTHas, MOHHAs, MeTalIndeckas,
BOJIOPOJIHASI) U CITOCOOBI e¢ 00pa3oBaHUs
IIpakTuyeckas padora 2
Nel | «CocraBieHue 3JICKTPOHHBIX (POPMYII aTOMOB IJIEMEHTOB M Ipa)MICCKUX CXEM, 3aIOJIHCHUE UX SJICKTPOHAMEY 2
Tema 1.2. OcHOBHOE coJep:KaHHe 2 OK 01
Ilepuonuueckuit IpakTnuyeckas padora 2 OK 02
3aKOH U TabInIa
JI.W. Mengeneesa Ne 2| «[lepuoauyeckoe U3MEHEHHE CBOWCTB JIEMEHTOB, UX 3aBUCUMOCTD OT ITOJIOXKEHUs B Teproanueckoit cucreme J[.11.MenzneneeBa» 2
Pa3nen 2. Xumuyeckue peakuun 10
Tema 2.1. Tumnsl OcHOBHOE coJiep:kaHue 4 OK 01
XUMHUYECKHX Copep:xaHue yueOHOTro MaTepuaJia 2
peakuuit 1 Knaccugukanust 1 THITBI XUMUYIECKUX PEaKIUi C y9acTHEM HeopraHnyeckux BemecTB. CocTaBlIeHNE YpaBHEHUH peaKiuit 2
COCIMHEHYs], PA3JIOXKEHMS, 3aMEICHNs, 0OOMEHa, B T.4. PEaKINil TOPEHHs], OKUCIICHUS -BOCCTAHOBJICHHSI.
IIpakTHyeckas padora 2
No 3 PacueTsl Mo ypaBHEHUSIM XMMHUYECKHX PEaKIHi C MCIIOIb30BAaHHEM MaccChl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) I'a30B, KOJMYECTBA 2
- BEIIleCTBa
Tema 2.2. OcHOBHOE coaep:KaHHe 4 OK 01
DneKTposuTHIecKast
p Coaep:xkanue yue0HOro MaTepuasa 2 OK 04
JUcconuanuia u
JOHHEIH 06MeH Teopust anexTpoauTHUECKOi qucconaniy. MoHBL. DIIEKTPOIMTHI, HEIEKTPOJIUTHL. Peakumn noHHoro obmena. CocraBiieHHe
1 peaxuii HFOHHOTO 0OMeHa IyTeM COCTaBJICHHS MX MOJHBIX W COKpAIIEHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKITUH. 2
3ajiaHusl HA COCTABIICHUE NOHHBIX PeaKini
JlaGopaTopHas pa6ora 2
Ne 1| “Tunsl XUMHYECKUX peakUuii”. 2
KontpoasHnas padora
CrpoeHne BemecTBa 1 XUMHYECKIE PEAKIINN 2

1




Paznen 3.CTpOCHl/le U CBOMCTBa HEOPraHn4eCKUuXx BeIeCTB

16

Tema 3.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudpuranus, Conepixanne y4eGHOro MaTepuaa 2 OK 02
HOMCHKIIATypa 1 [Mpeamer Heopranuveckoi xumuu. Kiaccudukanums Heopranudeckux BemiecTB. IIpocTsie M ciioxHble BeriecTBa. OCHOBHBIE 1K 3.2
CTpOCHHUE KJIACCHI CJIOXKHBIX BELIECTB (OKCHABI, MHAPOKCHIbI, KHCIOTBI, COJHM). B3aMMOCBA3b HEOPraHUYECKMX BELIECTB. ArperaTHble
HCOPTraHMYCCKUX 1 cocTostHUSA BemecTBa. Kpucrammdeckre u amopHbIE BemecTBa. THUIBI KPUCTAUTHIECKUAX PEIICTOK (ATOMHAs, MOJICKYIISIPHAS, 2
BCILECTB MOHHAS, METANIMYIECKas). 3aBUCUMOCTh (PU3MUECKHX CBOWCTB BEMIECTBA OT TUIA KPUCTAIMYECKOW PEIIETKH. 3aBUCHMOCTD
XMMHUYECKO aKTHBHOCTH BEIECTB OT BUAA XMMHUYECKON CBSA3M M THIIA KPHCTAJUIMUECKOHN penreTku. IIpuauHbl MHOT0OOpas3us
BEIIECTB
[pakTuyeckas padora 2
e 4 Pemenre mpakTHYeCKHUX 3alaHM MO KiIAacCH(HUKALUKN, HOMEHKIATYpe W XUMHUYECKUM (OpMyJaM HEOPraHWIECKUX BEIIECTB 2
B Pa3INYHBIX KJIACCOB (YrapHbIH a3, YIISKHUCIBIN ra3, aMMHAK, FallleHasi H3BECTh, HETallleHask H3BECTh, MUTHEBAS COA M APYTHX)
Tema 3.2. Puzuko- OcHOBHOe cofiepkaHue 8 OK 01
XUMHYECKHE CBOWCTBA | Comeps:kaHme y4e6HOro MaTepuaia 4 OK 02
HCOPTraHUYCCKUX Meramnel. O0mue Guznueckre 1 XMMHUIECKHe CBOiicTBa MeTaioB. CriocoObl noydeHns. 3Ha4eHNE METAIIIOB M HEMETAJIOB B 1K 1.2
BCILCCTB 1 IIPUPOJIE U JKU3HEAEATEIILHOCTH YelloBeka U opraHu3MoB. Koppo3us MeTaioB: BHIBI KOPPO3UH, CIIOCOOBI 3aIUTHI METAIJIOB 1
OT KOppO3UHU
2 Hemeramnpl. O0uiye ¢gusnyeckue U XMMHUYECKHE CBOICTBA HeMeTauloB. TumnuuHble cBoiicTBa HemeTamwioB [V— VII rpymm. 1
Krnaccudukanus 1 HOMEHKIAaTypa COeIMHEHUI HeMeTaioB. KpyroBopoThl OMOTE€HHBIX SJIEMEHTOB B IIPUPOJIE
3 XuMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMUECKHUX BEIIECTB (OKCHIOB, THAPOKCHUAOB, KUCIIOT, COJIEH | Ap.). 2
3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEANHEHHUH, BHICIINX OKCHOB M THIPOKCH/IOB
IIpakTuyeckas padora 2
CocraBiieHue ypaBHeHI/Iﬁ XHUMHWYCCKUX peaKHI/Iﬁ C Yy4aCTHUEM MPOCTBIX U CJIOKHBIX HCOPraHMYCCKUX BCHICCTB: MCTAJIJIOB U
Ne 5 | HeMeTalIOB; OKCHIOB METAJUIOB, HEMETAJIOB M aM(OTEPHBIX IEMEHTOB; HEOPTaHUIECKNX KUCIIOT, OCHOBAaHUH M aM(OTEPHBIX 2
THJPOKCHIOB; HEOPTaHUUECKHUX COJIeH, XapaKTEepU3yIOIUX UX CBOIMCTBA.
JlabopaTopHasi paGora 2
Ne2 | «MpeHTHdUKaLUs HEOPraHUIECKUX BELIECTBY. 2
KonTponbnas padora .
2 CBolicTBa HEOPraHUYECKUX BEIECTB 2
Pasnen 4.CTpoeHne 1 cBOIiCTBA OPraHUYeCKUX BellleCTB 24
Tema 4.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukarms, Copep:xanue yueOHOro MaTepuaJia 2 K 1.2
CTPOCHHUC [losiBieHue U pa3BUTHE OPraHUYECKOW XUMUHM Kak Hayku. IIpenMer opranndyeckoil xumun. MecTo 1 3HaueHHE OpraHu4eCcKon
HOMCHKJIaTypa 1 XHMHH B CUCTEME €CTCCTBCHHBIX HAyK. 2
OpPTaHUYECKUX XUMHIUYECKOe CTPOCHHE KaK MOPSANOK COeIMHEHHS aTOMOB B MOJIEKYJE COTJIACHO MX BAJEHTHOCTH. OCHOBHBIE MOJIOXKECHHUS
BEILECTB TEOPHUH XMMHUYECKOTO CTPOCHHS OpraHNuecKnx coequHeHnii A.M. bytiepoBa. YriiepoiHblil CKeeT OPraHuIeCcKol MOJICKYJIbI.
IpakTuyeckas padora 2
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CocTaBlIeHHE ITOJIHBIX U COKpAaIll€HHbIX CTPYKTYPHBIX q)OpMyJ'I OpraHn4YeCKuX BCLICCTB OTACIIbHBIX KJIACCOB, MCIOJIB3Yysd HX

Ne 6 | HazBaHMsA 1O CHCTEMAaTHYECKOW M TPHBHAIBHOW HOMEHKJIAType (3TWIIEH, aleTHeH, IIuiepuH, ¢eHous, Qopmanbaeru, 2
YKCYCHAs! KHCJIOTA, TJIUIIKH).
OILIEHKA 11O TEKYIIEU
2 CEMECTP
Tema 4.2. CpoiicTBa OcHOBHOe cofiepikaHue 12 OK 01
OpraHUYEeCKux Copep:xaHue y4edOHOro MaTepuaJia 6 OK 02
COCAMHCHUH 1 OM3UKO-XUMHYECKHE CBOWCTBA OPTraHMYECKUX COCOUHEHHH OTHENBHBIX KIIACCOB (OCOOEHHOCTH KJIACCH(PHUKANINU U OK 04
HOMEHKJIATypbl BHYTPHU KJlacca; TOMOJIOTHYECKUI psif M o0mast popMyia; u3oMepus; GpU3NYecKHe CBOICTBA; XUMHYECKUE MK 1.2
CBOICTBA; CIIOCOOBI MOJTyYCHHS):
2 — IMpefesbHbIE YIIeBOJOPOAbl (ajlKaHbl M LUKIOAJKaHbl). ['OpeHre MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TeIlia B
MIPOMBINUICHHOCTH U 6I)ITy. CBolicTBa MPpUPOJAHBIX YITICBOAOPOAOB, HAXOXKACHNUEC B IPUPOAC U TPUMEHCHHUEC aJIKAaHOB;
2
3 — KHCJIOPOACOACpKAIINEe COCTUHEHHUS (CIIUPTH U (PeHOIBI, KapOOHOBBIE KUCIOTHI M A(HUPHI, albACTHIBI U KETOHBI, KUPHI,
yraeBonsl). [IpakThdeckoe TpUMEHEHHE OSTWICHTIHKONS, TinnepuHa, ¢enona. [IpumeHenme ¢opmanpaeruna, 2
areTaNIbeTHAa, YKCYCHOM KHCIOTH. MBla KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT. MOIOIIHE CBOMCTBA MbLIa
4 — a30TCOJepKAIINe COCAMHECHU (AMHHBI 1 aMHHOKHCIIOTHI, OETIKH). BEICOKOMOIEKYIIIpHBIC COCTUHCHUS (CHHTETHICCKUE H
OHMOIIOTHYECKU-aKTHBHEIC). MOHOMEp, MOTUMEp, CTPYKTYpHOE 3BeHO. [lonmMepn3anus 3THIeHa Kak OCHOBHOE HAaIlpaBIICHHE 2
€r0 MCIOJIh30BaHUS.
Ipakrnueckas padora 10
Ne 7 CocraBieHHEe ypaBHEHHH XHMHUYECKAX PEaKIHN ¢ yJ4acTHEM OPraHMYECKHX BEUICCTB HA OCHOBAaHHWHU MX COCTaBa M CTPOCHUS 2
- TpeeNbHbIC (IKaHbI M IUKJIOAKAHBI).
CocraBieHHE YpaBHEHHH XUMUYECKAX PEaKIUH ¢ ydacTHEM OPraHHYCCKHX BEIIECTB Ha OCHOBAHWU MX COCTaBa U CTPOCHHUS
Ne 8 HeTpeIeTbHbIC (IKCHBI, aTKUHBI U allKaJHeHBI) U apOMAaTHIECKUE YTIIEBOIOPOIBI, CIIUPTHI M (PEHOIBI, KAPOOHOBBIE KHCIOTHI 2
1 3QUPHI, aTbIETHIB U KETOHBI, aMUHBI H aMIHOKHUCIIOTHI, BHICOKOMOJICKYIISIPHBIE COCTMHEHUSI.
CocraBieHHe cXeM peaknui (B TOM YHCIE MO MPEUIOKESHHBIM IETI0YKaM MPEBPAIICHUI), XapaKTePU3yONINX XHMUICCKHE
Ne 9 CBOWCTBA OPTraHUMYECKUX COCTUHEHUN OTHENBHBIX KIIACCOB, CIIOCOOBI WX MOJYYCHUS M Ha3BaHHE OPTaHUYECKUX COCAMHCHUHA 2
10 TPUBHAIGHOW WIIM MEKAYHAPOTHON CHCTEMAaTHYeCKOIl HOMEHKIIAType.
CocraBieHHe cXeM peaknuil (B TOM YHCie 10 MPEIOKEHHBIM IETI0YKaM MPEBPAIICHUI), XapaKTePU3YIONINX XAMHYCCKIEe
Ne 10 | cBoiicTBa OpPraHMYECKUX COCIUHEHUN OTHEIBHBIX KIIACCOB, CIIOCOOBI WX MOJMYYCHUS M Ha3BaHHE OPTaHUYECKUX COCHMHCHHHA 2
110 TPUBUAJIBHON WM MEXIYHApOAHON CUCTEMAaTHYECKOIl HOMEHKIIATYpeE.
JladopaTopHasi paGoTta 2
N3 “IIpeBpamieHuss OpraHUIECKUX BEIIeCTB Npu HarpeBaHuu'.IlomydeHne sTWieHAa M W3ydeHHE €ro CBOMCTB. MoaennpoBaHHe 2
- MOJIEKYJI 1 XUMHUYECKHX MPEeBpallieHnii Ha IpUMepe dTaHa, dTUIICHA, alleTHIIeHa U JIp.
Tema 4.3. OcHOBHOE coep:kaHue OK 01
Wnentudukanus
. buxan Copep:xanue yue0HOro MaTepuaJa 4 OK 02
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OpPTaHUYECKUX 1 Buooprannyeckne coenuHenus. [Ipumenenue u Ouosormueckas poiib yrieBoJoB. OKHCIEHHE YIIEBOJAOB — HCTOYHUK OK 04
BEILIECTB, UX 3HAUCHHE SHEPrHM KMBBIX OpraHu3smMoB. OOJacTH NpUMEHEHUs aMUHOKHCIOT. IlpeBpamieHuss O€JKOB NHINIM B OpraHU3ME. ’ K 1.2
Y [IPUMCHEHHE B buonornueckue ¢yHkimn OenkoB. Bbuonormyeckne (yHKIUHM >KUpOB. Ponb OpraHMYecKod XMMHHM B PELICHUH HpOoOJieM
OBITOBOM 1 IUIIEBOM 0€30IIaCHOCTH
HpOU3BOACTBECHHON 2 Posib opranudeckoil XMMHH B PEIIEHHH MPoOJIeM SHEPreTUIecKoil 6e30MacHOCTH, B PA3BUTHH MEIMIMHBI, CO3IAHUM HOBBIX
ACATEIILHOCTH MaTepualoB, HOBbIX UCTOUHHUKOB JHEPIMH (albTEPHATHBHbIE MCTOYHMKHM 3Hepruu). ONAacHOCTh BO3NEHCTBHS HA KUBbIC )
HcioBeka OpraHM3Mbl OPraHMYECKHX BELIECTB OTAENBHBIX KJaccoB (YIJIEBOAOPOJbI, CIUPTHI, (DEHONBI, XJIOpOpraHUYecKHe
MIPOM3BOJIHBIE, AJIBIETUABI U JIP.), CMBICI OKa3aTeNIs IPEIEIbHO I0MyCTUMONW KOHIICHTPAIUN
JlaGopaTopHas paGoTa 2
Ne4, Henarypanus Oenka npu HarpeBaHuu. L{BeTHbIE peakuy OEIKOB. 2
Kontpoasnas padora .
3 CprKTypa 1 CBOUCTBA OPTaHUYCCKHX BCUICCTB 2
Pasnea 5. Kuneruyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX peaKIuii 4
Tema 5.1. OcHoOBHOE coep:kaHue 4 OK 01
CKOpOCTbh XMMHUYECKHUX OK 02
N Coaep:xkanue yueOHOro MaTepuaJa 2
peaKmui. IK 1.2
XuMHYECKOe CKOpOCTh PEaKlMH, €€ 3aBUCUMOCTh OT pas3lIMYHBIX (DAKTOPOB: INPHUPOIABI PEArMPYIOIIMX BELIECTB, KOHLEHTPALMH
paBHOBECHUE pearupyromux BeIecTB, TEMIIEPATYpPhl U IUIOMIAAN PEaKIIMOHHOM MTOBEpXHOCTH. TernoBbie 3p(eKThl XMMUUECKUX PeaKIHi.
1 DK30- U PHIOTEPMHUYECKHE, peakiuu.O0paTUMOCTh peakiuil. XUMUYeCKOe PAaBHOBECHE M €r0 CMEIICHHE MOJ JACHCTBUEM 2
pa3nuuHbIX (aKkTOpOB (KOHIIEHTpALMWs PEareHTOB MM NPOAYKTOB pPEakUHM, AaBJCHHE, TeMIlepaTypa) Ui CO3JaHHs
ONTUMAJILHBIX YCIOBUM NMPOTEKaHUA XUMHUYecKUX npoueccoB. [Tpunnun Jle [atense
IpakTnyeckas padora 2 OK 01
Nell Ananuz (akTopoB, BIUSIONIMX Ha U3MEHEHHE CKOPOCTH XMMHYECKOW PEakiny, ¢ MO3UIMH IKOJOTHYECKH LeIecO00pa3Horo 2 OK 02
B ITOBEJICHNS B OBITY M TPYIOBOH AEATEILHOCTH B LENIAX COXPAHEHHSI CBOETO 37JOPOBhS M OKPYKAIOLIEH MPUPOIHOM CpeIbl. 1K 1.2
Pa3gexn 6.PacTBopsi 4
Tema 6.1. OcHoBHoOe coJep:kaHue 1 OK 01
[onsiTre 0 pacTBOpax
P P ConepxaHue y4eGHOTro MaTepuaJjia 1 OK 02
— OK 07
PactBopenne kak ¢u3MKO-XMMHUUecKui mpomecc. PactBopsl. CHocoObl NPHUTOTOBICHHS pPAacTBOPOB. PacTBOpMMOCTS. K 1.2
MaccoBast 10711 pacTBOPEHHOTO BeriecTBa. CMBICI MOKa3aTelsl MPEAETbHO A0IMYCTUMOI KOHIIEHTPALUH U €T0 HCIOJIb30BaHNe '
1 B OIIEHKE 3KOJOTHYECKOH 0€30T1acHOCTH. 1
[MpaBuna 5KOJIOTMYECKH LENeco00pa3sHOro IMOBEICHHS B OBITY W TPYAOBOH IEATENLHOCTH B IEISX COXPAaHEHUS! CBOETO
3JI0POBBSI M OKPY>Karole NPUPOTHOM Cpeibl; ONTaCHOCTh BO3/ICHCTBHSI Ha XXMBbIE OPraHW3MBbl OIIPEIEICHHbIX BEIIECTB.
JladopaTopHasi paGoTta 2
NoS «[IpuroroBneHne pacTBOPOB 3aJaHHON (MaccoBoil, %) KOHIEHTparuH (C NMPaKTHKO-OPHEHTHPOBAHHBIMH BOIPOCAMHU) H 2
B OIIpEeJIeTICHUE CPe/ibl BOJHBIX PACTBOPOBY.
IMpodeccuonanbHO-0OPHEHTHPOBAHHOE Co/lep:kaHue (Coaep:KaHie NPUKJIATHOTO MOXYJIsI)
Pa3znen 7.Xumusi B ObITY U POU3BOJACTBEHHOI /1eSITeJIbHOCTH Ye10BEeKa 6 OK 01
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Tema 7.1. OcHOBHOE coJepKaHHe OK 02
6
Xumust B OBITY 1 C c OK 04
HPOM3BOACTBEHHOI ojiep:kaHue y4eOHOro MaTepuaJa OK 07
JeSTeTHHOCTH Hogeiime nocTmKeHHs XMMHUYECKOH HAayKHM M XMMHYECKOH TexHojoruu. Poimb XMMHM B 00ECHEYEHHH 3KOJIOTHYECKOM, MK 1.2
YEIOBEKA 1 SHEPreTUYeCcKON M MHUIIEeBON 0e30MacHOCTH, Pa3BUTHU MeAUIMHBL. [IpaBuia moucka M aHain3a XUMHYECKOW MH(OpMALUH U3 2 '
pa3IMYHBIX ICTOYHUKOB (Hay4yHasi M y4eOHO-Hay4Has JIUTEpaTypa, CpeAcTBa MaccoBoi HHGopmanuu, cetb VIHTEpHET)
[pakTuyeckas padora
Ne 12
QKHEUIINe CTPOUTEIbHBIE MaTepuajbl, KOHCTPYKIMOHHBIE MaTe€pHallbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHabl ISl 3JIEKTPOHUKH
B 2 2 9 b ¢ 9 2
HaHOMaTepHaJbl,, OBITOBAsI XUMHUSL.
No 13 Baxmneiimue cTpouTeNbHBIE MaTepHalbl, KOHCTPYKIMOHHBIE MaTepHajbl, KpPAacKd, CTEKJIO, KepaMuKa, Marepuaibl Ul 1
B QJICKTPOHHUKH, HAHOMATEpUalIbl,, ObITOBAsI XUMHSI.
IIpomesxkyTouHast .
P Y JUODPEPEHIIUPOBAHHBIU 3AYET 2
aTTecranus
BCEI'O 72
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3. YCJOBUS PEAJIM3AIIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHHUIIJINHBI
3.1. Jlns peaJm3anuM TNPOrpaMMbl JTHCHHUILUIMHBI JOJLKHBI OBITH TPEAYCMOTPEHBI CJeTyHIIne
ClieHuaJIbHbIC IOMEIIICHUSA
Jnst peanu3alii MPOTPaMMBbl JTUCHMILIMHBI JIOJDKHBI OBITH MPEIYCMOTPEHBI CIETYIOIIHIE
CrielMaabHbIC OMEIIECHUS: YIeOHbI KaOUHET XUMUU W/ WM YIeOHOH XMMHYECKOU J1TaOOpaTOPHH.

Oo6opynoBanne y4eOHOro kaduHera (HArJIsIIHbIE MOCOOHMSI): HAOOPHI MIAPOCTEPKHEBBIX
MOJIeTIell MOJIeKYJI, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIUU MPOCTHIX M CIOKHBIX BELIECTB
W/WIM KOJUIEKIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ U MHHEpasloB, Tabnuia MeHzeneesa,
y4ueOHbIe (PUITBMBI, TU(PPOBBIE 00pa30BATEIBHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHHUsI: KOMIIBIOTEP C YCTPOMCTBAMHU BOCIIPOM3BEICHHS 3BYKa,
NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEIUiiHAs JOCKa, YyKa3Ka-Tpe3eHTep Ul
IIPE3CHTALUMN.

Oo6opynoBanue jJadoparopuu 1 padounx Mect JadopaTopHuu:

® MEH3YPKH, MUNETKU-KAMEIbHHULIBI,

® TEPMOMETDHI,

®  MHKPOCKOI, JTYIIbI,

® [pEeIMETHBIC U TIOKPOBHBIE CTEKIIA,

e IUIAHIIETHI JJIs KAleJNbHBIX peakiuil, punsTpoBaibHas Oymara,

® [POMBIBAJIKH,

® CTEKJIsIHHbIE IPOOUPKH,

® pEe3UHOBBIE IPOOKH,

e (oHapukw,

e  Habop peakTHUBOB,

® CTEKJISIHHBIC TTAJIOYKH,

® I[ITaTHBBI Ui IPOOUPOK;

e MepHbIEe WINHAPHI,

® BOPOHKH CTEKJISTHHBIC, BOPOHKHU JeNUTeNbHbIe IunHaprudeckue (50-100 M),

® CTYIKU C IECTUKOM, pap(opoBbIe YaIIKH,

® [HHIIETHI,

e  (QuibTpsl OyMaxHbIE, BaTa, MapJs,

® YacoBbIE CTEKIIA,

®  DIIEKTPOIUIUTKH, TJAOOPAaTOPHBIE IITATHUBbI, CIUPTOBbIE TOPEIKH, CIINYKH,

e JiepxKaTenu Uil MPOOMPOK, CKISHKU Ui XpaHEHHs PEaKTHBOB, Pa3/laTOUYHbIE JIOTKH;
xummuaeckue crakansl (50, 100 u 200 mn);

®  [IMATENW; THHIETHI; TUTEIbHBIC IIUTIIBL;

®  CeKyHAOMepHI (TaliMephl),

e MepHbIe pobupku (Ha 10-20 M) u MepHbIe KonosbI (25, 50, 100 u 200 M),

e BoJsHas OaHs (WM TEPMOCTAT),

® CTCKJISTHHBIC TAJIOYKH;

e KoHHMUYeckue KouiObl it TuTpoBaHus (50 m 100 MiI); MHIMKATOPHBIE TOJIOCKH IS
onpenenenusi pH u crangapTHAs MHIMKATOPHAS IIKaJla, YHUBEPCATbHBIA HHIUKATOD;
nunetky Ha 1, 10, 50 M (mnu no3atopsl Ha 1, 5 u 10 mut), OropeTKu AJi THTPOBAHUS,
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e MeauuuHckue mmpuisl Ha 100150 M, mabopaTopHbIE W/MIM aHAIUTUYECKUE BECHI,
pH-meTpsl, cymunsHbIN mKad, u Ap. 1abopaTopHOE 000pPYIOBAHHE.

3.2. UnopmannonHoe odecnevyenne 00y4eHus

1.

2.

3.2.1. OcHOBHBIE TEYATHLIE U3aHUS

INabpuensu O. C., OctpoymoB U. I'. Xumus s npodeccuii U crielmaIbHOCTENH TEXHUYECKOTO
npodusis: yaeOHUK IS CTYA. yapexkaeHui cpen. nmpod. odpazosanus. M., 2022.

Ia6puensa, O.C.. Xumus. 10 xnacc. ba3ossiii ypoenb. DY / O.C. N'abpuensa — Mocksa :
[Mpoceermienue, 2022. — ISBN 978-5-09-099538-2. — URL.: https://book.ru/book/949120
(mata oopamenus: 06.06.2023). — TEKCT : SIEKTPOHHBIN.

8. l'abpuensu, O.C.. Xumus. 11 wmacc. bazoBwni ypoerb. DDY / O.C. I'abpuenstH —
MockBa : IIpocBemenme, 2022. — ISBN  978-5-09-099539-9. — URL:
https://book.ru/book/949121 (mata obpamenus: 06.06.2023). — TeKCT : 7ACKTPOHHBIHA.
Epoxun 0. M., KoBanera U. b. Xumus ayis npodeccuii U CieUaIbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Tpoduiieii: ydeOHUK IS CTYA. YUpeKIeHUl cpea. nmpod. odpazoBaHusl.
M., 2020.

Epoxun FO. M. Xumus: 3agauu u ynpaxsHeHHs: yued. mocobue Uil CTyH. YUpEeKISHUIN
cpen.mpod. oopazoanus. M., 2019.

l'ony6 T'.b., [lepensiruna E.A., ®umman NU.C. KiroueBbie KOMIETEHTHOCTH O0YYarONIMXCs B
koHTekcTe TpedoBanuit ®I'OC HoBorO MokoseHus: Meroaudeckoe mocooue/Ilox pen. Korana
E.A. — Camapa: OOO «ApbGat», 2022. — 86 c.

WBanoB, [I. A. KomnereHTHOCTHBIH moaxox B oOpa3oBanuu. I[IpoGiembl, mMOHSTHS,

WHCTpYMEHTapHii: yueb.-metoa. mocodue / /1. A. Banos, K. I'. Murpodanos, O. B. Cokonona.
— Owmck : U3p-Bo OMI'TIY, 2023.

3.2.2. DJIeKTPOHHbIE U3TAHUS
1. Enunas xosutekius 1udpoBeix 0OpasoBaTeabHbIx pecypcos. - URL: http://school-collection.edu.ru/

(mara oopamenus: 08.07.2022). - TeKCT: 3JIeKTPOHHBI.
2.Undpopmanmonnas cucrema «EanHoe OkHO JocTyna K oOpa3oBaTelbHbIM pecypcam». - URL:
http://window.edu.ru/ (nata oo6pamenus: 02.07.2022). - TeKCT: 2IEKTPOHHBIH.

3.MuHHCTEPCTBO o0OpazoBaHus " HayKu Poccuiickoii denepanum. - URL:
https://minobrnauki.gov.ru/ (mata oopamenus: 01.07.2022). - TekcT: 27€KTPOHHBIM.
4 Hayunas osnexktponHas OuOmmoreka (HOB). - URL: http://www.elibrary.ru (mara oOparmenus:

12.07.2022). - TekCT: SNeKTPOHHBII.

5.0tkpeiThIl KOmnmemKk. Xumus. - URL: https://mathematics.ru/ (gara o6pamenus: 08.06.2022). -
TekcT: 2JeKTPOHHBIN.

6.DenepanbHblil mopran «Poccuiickoe oOpasoBanuey. - URL: http://www.edu.ru/ (nata oOGpamienus:
02.07.2022). - TeKcT: 3IeKTPOHHBIH.
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBHON

TACHUTIINHBI

KOHTpOJ’lB U OLECHKa pPE3YyJIbTaTOB OCBOCHUA O6HICO6paBOBaTeJ'II:HOI>i JUCHHUINIMHBI PAaCKPBIBAIOTCSA 4Y€pPC3

AUCHUIUNIMHAPHBIE  PE3YyJIbTAThI,

HaIrpaBJICHHBIC

Ha (GOpMHpPOBAHHUE
KOMIIETEHIIMH 110 pa3jie]aM ¥ TeMaM COJICpIKaHusl yueOHOro MaTepHaa.

o0mux w TMpodeCCHOHATHLHBIX

Oomas/npogeccuoHaaIbHas Paznen/Tema THN OleHOYHBIX
KOMIeTeHIUs MepOonpUATHS
P1,Temal.1,1.2,1.3II-0/c, 14,15 TectupoBanue

OK 01 Bribupats criocoOsI pemenus 3axad
npodeccuoHanbHOM AeATeTbHOCTH
MPUMEHUTENTBHO K PA3IMIHBIM KOHTEKCTaM

P2 Temn 2.1,2.2,2.3,2.4,25,2.6

P 3, Temsr 3.1, 3.2, 3.3.

P4, Temn1 4.1,4.2,4.3,4.4,4.5 TI-o/c
P 5, Temsr 5.1, 5.2, IT-o/c

VYeTHbll onpoc
WnnuBnnyansHas
caMocTosTeNbHas padoTa
IIpencraBnenue pe3ynbTaToB
MIPAaKTHYECKHX padoT
Kontponphas pabora

OK 02 Vcnonp30BaTh COBpEMEHHBIE
CpelcTBa MOUCKA, aHAIN3a U
HHTeprpeTann HHGOPMALUH, 1
UH()OPMAIIMOHHBIE TEXHOIOTHH IS
BBIMOJTHEHUS 3a/1a4 TPO(HECCUOHATBLHON
JeATeIbHOCTH

P1,Temal.1,12,131I-0/ct, 1.4,15
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3.

P4, Temn1 4.1,4.2,4.3,4.4,4.5,11-0/c
P 5, Temnr 5.1, 5.2, IT-0/c

P 6, Tems1 6.1, 6.2

P 7, Temn1 7.1 I1-o/c

TecrupoBanue

VYeTHbll onpoc
MNunuBunyansHas
caMocTOsITeNbHasl paboTa
IIpencraBnenue pe3ynbTaToB
MIPAaKTUYECKHX padoT
3ammra TBOPYECKUX PaboT
Kontponshas pabora

OK 04 D¢ddexTrBHO B3aNMOIEHCTBOBATH U
paboTaTh B KOJUIEKTHBE U KOMaH/1e

P1,Temal.l,12,131I-0/c,14,15
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3.

P4, Temr1 4.1,4.2,4.3,4.4,4.5, I1-0o/c
P 5, Temsr 5.1, 5.2, IT-o/c

P 6, Temn1 6.1, 6.2

P 7, Temsr 7.1 I1-o/c

TectupoBanue

YcrHBIi onpoc
NunuBunyansHas
caMocCTOsTeNbHas padoTa
[pencraBienne pe3yabTaToB
MIPAKTUYECKUX paboT
KonTpobHas padora

OK 07 CopmeiicTBOBAaTH COXPaHCHHIO
OKpY>Karolei cpenpl,
pecypcocOepexeHII0, TPIMEHSATh 3HAHUS
00 M3MEHEHUH KINMaTa, IPUHIUIIEI
OepexIIMBOTO MPOU3BOJICTBA, d)(HEKTHBHO
JIeHiCTBOBATh B UPE3BBIYAMHBIX CUTYAILIUSIX

P1,Temal.l, 1.2,1.31I-0/c,1.4,1.5
P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3.

P4, Temn1 4.1,4.2,4.3,4.4,4.5, T1-o/c
P 5, Temsr 5.1, 5.2, IT-o/c

P 6, Tems1 6.1, 6.2

P 7, Temsr 7.1 IT-o/c

TectupoBanue

VerHsii onpoc
NupuBuayansHas
caMocCTosTeNbHas padoTa
[pencraBienne pe3yabTaToB
MPAKTUIECKUX paboT
Kontponshas pabora

TIK. 1.2. IlpuMeHATs HOPMBI IIpaBa
JUISL pellieHus 3a/1a4 B
npodeccrnoHaNBHO NeaTeTbHOCTH.

P4, Tema 4.4

P4, Tema 4.5

PS5, Tema 5.1

PS5, Tema 5.2

P 6, Tems1 6.1, 6.2
P 7, Temsr 7.1 I1-o/c

TectupoBanue

VerHslit onpoc
NupuBuayansHas
caMocTosTeNbHas paboTa
IIpencraBnenue pe3ynbTaToB
NpaKTUYECKUuX paboT
3ammra TBOPYECKUX PaboOT
3amunTa HHANBHIYAJIbHBIX
MIPOEKTOB

Kontponshas pabora
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