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1. OBIIIASA XAPAKTEPUCTHUKA PéBO‘IEI?'I IMPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIJIMHBI
1.1. MecTo cuMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl:

O6meoOpa3oBareabHas

JUCHUITIIIMHA

«XuMus»

SABJIACTCA 00s3aTeNbHOM qaCTbIO

0011e00pa3oBaTeIbHOTO MHUKJIA 00pa3oBaTeNbHONW MporpaMMbl B cooTBeTcTBUU ¢ ®I'OC mo
npodeccun 15.01.05 Crapmuk (pyqHOM U YaCTUIHO MEXaHU3UPOBAHHON CBApKH(HAIIABKH))
1.2. Henu 4 miiaHupyemMbie pe3yabTaThl 0CBOCHUS TUCHUILINHBI:

1.2.1. Hean au

CIMIIJINHbI

(DOpMI/IPOBaHI/IC Y CTYACHTOB IIPCACTAaBJICHUA O XHUMHYSCKOM COCTaBJ'IHIOH_ICI\/'I CCTCCTBCHHO-

HaquOﬁ KapTUHBI MHPAa KaK OCHOBBI ITPUHATHUA peLHeHI/Iﬁ B JKXU3HCHHBIX WU ITPOU3BOACTBCHHBIX

CUTYalHsIX, OTBETCTBEHHOTO MMOBEJACHUS B IPUPOIHOM CpEE.
3apaum QIUCHUIIMHBI:

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IMPOIECCOB U

ABIICHUN B OKpYXKalolllel cpezie, IEJIOCTHOW HAyyHOW KapTUHBI MHUpPA, B3aUMOCBSI3M U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTb YMCHUS COCTABJIATH (1)OpMy.TIBI HCOPIraHUYCCKUX KW OPraHUYCCKHUX BCUICCTB,
YpaBHCHUA XUMHUYCCKUX peaKL[I/Iﬁ, OOBACHATh HX CMBICJI, HHTCPIIPETUPOBATH PC3YJIbTAThI
XUMHUYCCKUX SKCIICPUMCHTOB,

3) chopmMupoBaTh HABBIKK MPOBEACHHUS MPOCTEHINNX XUMHUCCKUX SKCIECPUMEHTATBHBIX

UCCIICIOBAaHUI C COOJIOZACHHWEM TMpaBWJ Oe30macHOro oOpamieHust ¢ BEIeCTBAMH U

1a00paTOPHBIM

000pyI0BaHUEM;

4) Pa3BUTb YMCHUA HUCIIOJIB30BATh I/IH(bOpMaI_[I/II-O XUMHUYCCKOI'0O XapaKTepa U3 Pa3JIMYHBIX

HCTOYHHKOB,

5) cdopmupoBath

YMCHUA IPOrHO3UPOBATL IMTOCIICACTBUSA cBOCH JACATCIIBHOCTH U

XUMHUYCCKHX ITPHUPOJIHBIX, OBITOBBIX U IIPOMU3BOACTBCHHBIX IIPOLICCCOB,

6)

C(l)OpMI/IpOBaTB MMOHUMAaHHE 3HAaYMMOCTH JOCTHIKEHHH XHUMHYECKOM HAyKH U

TEXHOJIOTHH JIJIsl Pa3BUTHSI COLUATILHON M MPOU3BOJICTBEHHOM cep.

1.2.2. [Inanupyemble pe3yJbTaThl OCBOCHHUS 00111€00Pa30BATEILHOM JUCHHUILIUHBI B COOTBETCTBHU
¢ ®I'OC CHO u Ha ocaose ®I'OC COO

O0mue KoMNneTeHuu

IInanupyemble pe3yJibTaThl 00yYeHHs

Oommne

)Iucunmnmapm,le

OK 01 Bribupats crioco0bt

[pereHns 3a1a4 npoQecCHOHAIBHOM

JIeATENbHOCTH IPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM

IB yactu TPYAOBOI0 BOCIIUTAHUS:

- TOTOBHOCTH K TpYyAy, OCO3HAaHHUE LICHHOCTH]
IMacTEpCTBA, pr)lOJ'I}O6PTC;
- TOTOBHOCTH K aKTUBHOU JEATCIIBHOCTH]

[TEXHOJIOTHUECKOW M COLMANbHOM HampaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHMIMHMPOBATh,  IUIAHUPOBATH M|
CaMOCTOSITEIIEHO BBITIOJIHSTE TaKYIO ICSITEIbHOCTB;

- MHTEpec K pasiau4HBIM cdepaMm MnpodeccHOHANBHOT]
InesITenbHOCTH,

OBJ1ajenue YHHBEPCAJIBHBIMI
Mo3HABaTEILHBIMU JIECTBUSIMU:

a) 6a30BbIe JJOTMYECKHe TeiicTBUS:
- camocToATENEHO GOPMYIIPOBATH U aKTYaJIH3UPOBATH)
mpo0iemMy, paccMaTpHBaTh €€ BCECTOPOHHE;

Y4eOHbIMH|

- ycTaHaBNIMBaTH  CYNIECTBEHHBIH INPH3HAK WM
OCHOBaHMSI I CpaBHEHWs, KiIacCHDUKAIMK 1]
00001IIEHNS;

- ompenmenaTh LenMHM  JEATENBHOCTH,  3a1aBarth)

mapamMeTpbl M KPUTEPUU UX JOCTHKEHUS,

- BBISBJISATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B
lpaccMaTpUBaEMBIX SIBJICHUSX;

- BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHHBATH
COOTBETCTBHE PE3YIbTATOB LEISAM, OILCHHBATH PUCKH]
[MOCIICICTBU# ACSITEINLHOCTH;

- pa3BHBaTh KpPEATHMBHOE MBIIUIEHUE NPU PELICHUM]

- BIIaIeTh CHCTEMOH XMMHYECKHX 3HAHMIA, KOTOpas BKIFOYAET!
OCHOBOIIOJIATAIONINe TOHATHS (XUMHUYECKHH DIEMEHT, aToM,)
JJIEKTpOHHasE 00O0JIOYKa aroma, s-, P-, O-2JIEKTPOHHBIE
opOWTamM ~ aTOMOB,  HMOH,  MOJEKyla,  BaJeHTHOCTb,
9NIEKTPOOTPULATEILHOCTh, CTENEHb OKUCICHMS, XUMHUECKas
CBSI3b, MOJIb, MOJISIDHAsI MAcca, MOJISIPHBIA 00BEM, yriIepoJHbIH
ckeneT, (YHKIMOHANBHAS TPYINa, pagukal, H30MepHs,
HM30MepPbl, TOMOJIOTMYECKUH psifi, TOMOJOTH, YTJIE€BOJOPOIbL,
KHCIIOPOA- M a30TCOJEpIKAINe COCAMHEHMS, OHOIOTHYECKH|
aKTUBHbBIE BellecTBa (YIJICBOMBI, JKHPBI, OCIKH), MOHOMED,|
[ONUMep,  CIPYKTYpHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIC
COCIMHEHHs, KPHCTAUTMYECKas PEIIeTKa, TUITBl XUMHYECKHUX
peakimuii  (OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE,  9K30- Y
SH/IOTEPMHUYECKHE, PpEeaKUud HMOHHOTO OOMEHa), pacTBOp,
JNEKTPOJTUTHI, HEDJIEKTPOIIHTHI, 3NIEKTPOTUTHIECKAS
JIMCCONIMANNS,  OKHCIUTENb, BOCCTAHOBHTENb,  CKOPOCTH|
XMMHYECKOH DEeaKIU{, XUMHYECKOe PAaBHOBECHE), TEOPHUHU U
3aKOHBI (TEOpPUSI XMMHYECKOTO CTPOCHMS OpraHMYECKHX|
BemecTs A.M. bByriepoBa, TeopHs 3JIEKTPOIMTHUECKOH
JccoIManuy, nepuoaunueckuit 3akon J[.J1. Menneneena, 3akoH|
COXPaHEHHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK|
XNMHH, (DaKTOJOTHYECKHE CBEICHHS O CBOICTBAaX, COCTaBe,
MONTy4eHHH W O€30IaCHOM HCHONB30BAHHU  BaKHEHIIHX
HEOPTaHMYECKHX M OpPraHMYECKUX BEIIECTB B OBITY U
IIPAKTHYECKOH JIEATETbHOCTH YeI0BEKa;

4



U3HEHHBIX [IPOBIIEM

0) 6a30BbIe UcCIeI0BaTEIbCKHE 1eiicTBUSA:

- BIazeTh HaBBIKAMH Yy4eOHO-MCCIICIOBATENBCKOW 1]
MPOEKTHOM JeATENbHOCTH, HABBIKAMH pa3peLICHHs
mpoGJiem;

- BBIIBISITh  NIPUYMHHO-CIIEACTBCHHBIE CBA3H U]
AKTya M3upoBaTh 3ajady, BbBIABUIaTh THIIOTE3y egl
[pEILIeH s, HAXOAUTh ApPryMEHThI VISl JIOKa3aTelbCTB:
CBOMX yTBEPIXKIECHHI, 3a/1aBaTh APaMETPhl U KPUTEPUH]

[pereHus;
- aHAJIM3UPOBATh MOTYYEHHBIE B XO/I€ PEIlEeHHs 3a1auH]
[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 WJCH, IPEIaraTh OPUIHHAIIBHbIE
MO/IXO/IBI U PELICHUS;

- CIIOCOOHOCTH X MCTIONB30BAHNS B IO3HABATEIEHOH U
coLMabHOM MPAKTHKE

Ppa3HBIX

- YMETh BBISBIATH XapaKTEPHbIC NPH3HAKH W B3aUMOCBS3b
W3YYCHHBIX MOHATUH, MPHMEHATH COOTBETCTBYIOIIHE TOHATHS]
IpU ONHCAHHU CTPOCHHUS U CBOWUCTB HEOPTraHHYECKHX W
OPraHMYECKMX BELIECTB M MX IPEBPAIICHUH; BBISABISTH|
B3aMMOCBA3b ~ XMMMYECKMX 3HAHHH C  TOHATHAMU W
MIPe/ICTaBICHUSIMH JPYTHX €CTECTBCHHOHAYIHBIX IPEIMETOB;

- yMeTh  HCIIONB30BAaTh ~ HAUMECHOBAHUA  XHMHMYECKHX
COCAMHEHUH MEXIyHapOJHOIO COI03a TEOPETUUECKOH Y|
MPUKJIaJHON XMMHU ¥ TpUBHAIbHBIE HAa3BaHUS Ba)KHEHIINX
BEIIIECTB (aTHiIEH, alLleTHIICH, TIIMLEPHH, (eHo,
(opMaibierui, yKCycHas KHCJIOTa, IVIMLHH, yrapHbId 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 SKCHEPUMEHTaMHU U 3aIUCAMH ypaBHEHHI]]
XUMHUYECKUX PEaKIuii;

- yMeTb YCTaHaBIMBAaTh IIPUHAJICKHOCTh  HM3yYCHHBIX
HEOPraHUYECKUX M OPTaHMYECKHX BELIECTB K OIpPEJICICHHBIM|
KJIaccaM H TpyIIaM COEAWHEHHUI!, XapaKTepH30BaTh X COCTAB
U BaXHEHIIHe CBOICTBA; ONPEAENATh BHIbIl XUMHYCCKUX|
cBsA3eil (KOBaJICHTHasi, MOHHAS, METaJUIMyecKas, BOJOPOIHAs),
THITBI KPUCTaJUTHIECKHX peIeToK BEIECTB;|
KJIacCH(UUMPOBATH XUMHYECKHE PEAKLIUH;

- copmMupoBaTh MPEACTABICHHUA: O MaTCPUAIBHOM CIMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TI03HaBaeMOCTH SIBIICHHI IPUPOIBL;
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, CO3aHHM|
HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB OSHEPIHH, 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-U30MepUs), 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, JHCIEPCHBIX
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 PpEaKUUMH C HUCIOIb30BAHUEM
¢u3nuecknx BeIWYMH (Macchl, OObeMa TIa3oB, KOJMYECTBA
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 MM 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 BEHNIECTB M UX IPEBPAIICHUH; BBIIBIATH
B3aMMOCBSI3b ~ XHMMHYCCKUX 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,
OTHOCSINUXCS K H3YYeHHBIM KJaccaM OpPTaHHYeCKHX W
HEOPraHUYECKUX COCJMHEHUH; HCIONb30BaTh XUMHYECKYIO|
CHMBOJIMKY JUIi COCTaBICHHS (OPMy]I HEOPraHHYECKHX|
BEIECTB, MOJEKYIIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKPAILEHHBIX M CKENETHBIX) (JOPMYII OPraHUYECKUX BEIECTB;
COCTABIISITh YPAaBHEHUSI XUMHYECKHUX PEaKIHil U PACKPHIBATh HX|
CYIIHOCTb:  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUH
MOCPEJICTBOM ~ COCTAaBJICHHMS 3JICKTPOHHOro OajiaHca  3THX|
peakiuil; peakuuii MOHHOro oO6MeHa IIyTEM COCTABJIEHUS HX|
MONHBIX ¥ COKPAIlCHHBIX MOHHBIX YypaBHEHHMIl; peaknui
TUIPOJIM3a, PEaKLMHd KOMIUIEKCOOOpa3oBaHUs (Ha HpUMEpE
THIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMHUHUS); HOJTBEPXKIATH)
XapaKTepHbIe XUMHYECKHe cBoifcTBa BEIIECTBH|
COOTBETCTBYIOLIMMH SKCHEPUMEHTaMU U 3aIUCAMH ypaBHEHHI]]
XMUMHUYECKHUX PEaKIni;

- yMeTh KIaCCU(PUIINPOBATH HEOPTAHHMIECKHE U OPTaHMIECKHE]
BEIIECTBA i XUMUYECKUE PEAKINH, CAMOCTOSTEILHO BHIOMPATh|
OCHOBaHHMS M KpPHTEPUM JUI KIACCH(MHKALMH H3y4aeMbIX|
XHMHYECKHX  OOBEKTOB;  XapaKTepH30BaThb  COCTaB W
BaKHEHMIIME  CBOMCTBA  BELIECTB, I[PHUHAUICKALMX 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  OpraHHYecKHX

COEAMHEHUH OT KPaTHOCTU U THUIIA KOBAJIEHTHOU CBA3U ("ﬂ- N
u ""), B3aUMHOIO BIMSHHMS aTOMOB M TpPYyNI aTOMOB B
MOJIEKYJIaxX; a TAK)K€ OT OCOOCHHOCTEH peai3aliy pa3InyHbIX
MEXaHM3MOB TPOTEKAHHS PEaKIIni;

- YMeTh XapaKTepu30BaTh SIIEKTPOHHOE CTPOEHHWE aTOMOB (B
OCHOBHOM H BO30Y>KICHHOM 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,
JHEPreTUYECKHe  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 MPAKTUKH, OCHOBAHHOTO Ha|
Innanore  KymnbTyp, CHOCOOCTBYIOLIETO OCO3HAHHI)
cBOETO MecTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIIEHCTBOBAHUE SA3BIKOBOM M YHUTATEIHCKOM]
[KyIBTYpBl Kak CpeACTBa B3aUMOJCHUCTBUS MEXY)|
ITIOZIBMHU U TTO3HAHUST MUPA;

- oco3HaHHME IIGHHOCTM HAay4YyHOH JIeSTENbHOCTH,
FOTOBHOCTH OCYLIECTBISITh TIPOEKTHYIO "
MCCIIeIOBATENBCKYIO JIESATEIbHOCTh MHIMBUAYAIBHO M|
B rpymie;

OBJ1agenne YHUBepCcaJbHbIMHU y4eOHBIMHU

o3HABATELHBIMH /1€l CTBHAME:

B) padoTa ¢ HHpopMalmeii:

- BIaZeTh HABBIKAMH MOIy4eHHS HHQOpMAINU U3
ICTOYHMUKOB ~ pas3HBIX  THUIIOB,  CaMOCTOSTEIBHO
OCYLIECTBIIATh IOWCK, aHAIM3, CHCTEMATU3ALMIO U]
[nHTEepIpeTaniio MHOOPMAMK PA3IHYHBIX BHIOB N
(bopM mpercTaBIeHNS;

- co3aBaTh TEKCTHI B PAa3NUYHBIX (opMATaX C y4eToM|
[HasHauYeHHs MHQOPMAIMK M LEICBOH ayIHTOPHH,
BEIOMpast ONTHMAaNbHYIO (OPMY MPEACTaBICHUS H
[BU3yasTH3aLiy;
- oueHuBath

JIOCTOBCPHOCTbD, JICTUTUMHOCTH

- YMeTh IJIaHUPOBATh U BHIMONIHATH XUMUYECKUH SKCIIEPUMEHT]
(mpeBpaieHusl OPraHUYECKUX BEIIECTB IIPU HArPEBaHUM,)
MOJTy9YeHHe JTHIEHA W M3yYeHHE €r0 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 DeaKIuid U (OPMyIUpOBATH BBHIBOABI HA
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 XHUMHYECKHX pPEAKIUH C HCHONIb30BaHHEM
¢HU3nUecKUX  BENWYMH, XapaKTEepU3YIOIIMX BeIlecTBa (|
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0o0ObeMa (HOPMAaJbHBIE
YCIIOBUSI) Ta30B, KONHMYECTBA  BEIIECTBA; HCIOIb30BATH
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nHbOpMalMK, ee  COOTBETCTBHE
MOpabHO-ITHUECKUM HOpMaM;

- ucrmone3oBaTh  cpeacTBa  MH(OPMALMOHHBIX N
[KOMMYHHKAL[HOHHBIX ~ TEXHOJOTMH B  peLICHHHY]
[KOTHUTUBHBIX, KOMMYHHKATHBHBIX ul
OpraHM3aLMOHHEIX 3a1ad C COOJIFOCHIEM TpeOOBaHHI]
DPrOHOMUKH, TEXHHKH  O€30MaCHOCTH, T'MIMEHBI,
[pecypcocOepeKeH s, MPAaBOBBIX W ITHYECKHX HOPM,)
[HOpM MH(POPMAIIMOHHOI 6E30MaCHOCTH;

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

IIPaBOBBIM 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 OPTaHHYEeCKHX BEIECTB, KaueCTBEHHBIC

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

HEOPraHMYECKUX U OPraHUYECKHUX BELIECTB) C COONIOJECHHEM|

mpaBmw1  0e30mMacHOro0  OOpalieHHss ¢ BEMECTBAMH M
1abopaTopHEIM  06GopynoBaHHeM,  (OPMYIIHpOBATh  LEiH|
HCCIIEOBaHUs,  NPENOCTAaBIATh B pasiudHOd  Qopme

pe3yabTaThl AKCIEPUMEHTA, AHAIM3UPOBATh M OLICHUBATH HX|
JIOCTOBEPHOCT;

- YMETh OCYIECTBIIATD LIEICHANPABICHHBIN 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 MPH IKCIEPUMEHTATLHOM
HCCIICIOBAHUU BEIIECTB M JUI1 OOBSICHEHUS XMMHUYECKHUX
SIBJICHU, HMEIOIIMX 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 CAMOPAa3BHTHIO, CAMOCTOSITEIBHOCTU H
camMoOIIpeIeICHHIO;

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

OBJ1agenue YHHBepCaIbHbIMH
[KOMMYHHKATHBHBIMH J€iiCTBUSIMHU:

0) coBMecTHAsI 1eATEJbHOCTD:

-  mOHMMaTh M WCIOJB30BaTh  MPEUMYLICCTBA
[KOMaHAHOW M MHAMBUYAJIbHOM PabOThI;

- OpUHAMATH [EIH COBMECTHOH  JESATENbHOCTH,
OpraHU30BBIBATH M KOOPIMHHUPOBATH JEUCTBHS 1O ¢
ITOCTHIKEHHIO: COCTAaBJIATh IUIaH JIEHCTBUI,|
[pacmpenessiT PO C Y4eTOM MHEHHI YYaCTHHKOB|
0OCYK1aTh Pe3yIbTaThl COBMECTHOM PabOThI;

- KOOpAMHUPOBATH U BBHIMONHATE PAbOTy B YCIOBHSX

[pea’sbHOrO, BHUPTYAIIBHOTO H  KOMOWHHPOBAHHOTO|
[B3aIMO/IEHCTBHS;
- OCYIIECTBIATH  MO3UTHBHOE  CTPATETHYECKOE]

MoBeZeHHE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH)
[TBOpYECTBO U BOOOpaskeHHe, OBITh HHUIIHATUBHBIM
OBj1ajieHHe  YHHBEpPCAJbHBIMH  PeryJsiTHBHBIMH
ImeiicTBUSIMHA

) npuHsATHE Ce0s1 M APYTHX JIIO/IEi:

- IpUHMMAaTh MOTHBBI ¥ apTYMEHTHI IPYTUX JIIOACH MpH|
aHaM3€e pe3yNIbTaTOB IESTENLHOCTH;

- npu3HaBaTh CBOE NPaBO U NPaBO APYTUX JIHOJEH Haj
OIIOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIHU
Iipyroro 4enoBeka;

- YMETh IUTAHUPOBATh M BBIIOJIHATH XUMHUYECKUH 3KCIICPUMEHT]
(mpeBpalieHnsl OPraHWYECKUX BEIIECTB IIPH HArpEeBaHUM,)
MOJIyYeHHE TUIICHA U H3yYCHHE €r0 CBOMCTB, Ka4CCTBEHHBIC)
peakuMH Ha albJeruibl, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanyst O€NKOB IIPH HArpeBaHWH, LBETHHIE pPeaKIuH
0ENKOB; NMPOBOJUTH PEAKLUH HOHHOTO OOMEHa, OIPEAEIIATH)
cpelly BOJHBIX pAacTBOPOB, KAaueCTBCHHBIC pEAKLUH 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 OPTaHHYECKHX BEIIECTB, Ka4eCTBCHHBIC)

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

HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB) C COONIIOJCHHEM|

mpaBmwI  O€30MacHOrO  OOpamieHHWss ¢ BEIECTBAMH M
nabopaTtopHeiM  00opynoBaHueM,  (opmynupoBaTh L]
HCCIICIOBAHMS,  TPEOCTABIATH B PasiM4HOA  (hopMme

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:

- chopMHPOBAaHHOCTH  AKOJIOTHMYECKOW  KYJIBTYPBHI,
[IOHMMaHWe  BIUSHUAS  COIHAJIIbHO-DKOHOMHYECKHUX]
[MpoLleCCOB HAa COCTOSIHME NPUPOAHOW U COIMATbHOM|
cpenbl, OCO3HAHHE rJ100aJIbHOTO Xapakrepal
PKOJIOTHYECKHX MPOOIIeM;

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

AKTUBHOE HENpUATHE MACHCTBUM, MPUHOCAIIMX Bpe[|
oKpy>KaroIeit cpene;

-  yMeHue  TpOrHO3MPOBATh
PKOJIOTHYECKHUE  TOCIEICTBUS
IneiicTBUIA, MpeJOTBpAIIATh UX;

- pacmpeHre ombiTa JEATEIFHOCTH SKOJOTHYECKOH
[HanpaBJIEHHOCTH;

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

HEOIaronpusITHEIE
[PEIPHHAMAEMBIX

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

- yMeTh cOOJIIOAaTh MpaBUia KOJOTUYECKH LENecO00pasHOro|
MOBEJCHUSI B OBITY W TPYIOBOH JEATENBHOCTH B IIEIX
COXpAaHEHHsI CBOET0 3J0POBbS U OKpY’Kalolied IpupoaHOH|
Cpelbl, Y4YHMTBHIBAaTh OIACHOCTh BO3JCHUCTBHUS HA IKHUBBIC
OpraHU3Mbl  ONPENENICHHBIX  BELIECTB, IIOHUMAas  CMBIC]
ToKa3aTess MpeeabHON T0MyCTUMON KOHIIEHTPAlUH;

- yMeThb TPOTHO3UPOBATH, AHAIM3MPOBATH M OICHHBATH C|
MO3HIHIA 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  ONPEJCJICHHBIX  BELIECTB, IIOHUMAas  CMBICI]




ToKas3aTeisa HpeﬂeHLHOﬁ Z[OHyCTI/IMOﬁ KOHIEHTpALUHU, H]
TOSACHATH Ha npuMepax crocoObl YMEHBLICHUA H
NPEOOTBPALICHUA WX BPEIHOTO BO3/ICUCTBHS Ha OpraHusm
YECJIOBCKA.

K 1.1 IIpoBoauth cOG0poUHbIE
oreparuy nepes cBapKoi ¢
[ICTIONIb30BaHUEM
[KOHCTPYKTOPCKOH,
TPON3BOACTBEHHO-
[TEXHOJIOIMYECKONW 1 HOPMATUBHOM
ITOKyMEHTaI[U]

OsnaneHue YHHBEpCalIbHbIMH
M03HABATEIbHBIMH ACHCTBUSIMIU:

y4eOHbIMY|

B) pabora ¢ HH(pOpMaIHeil:

- BIaAeTh HAaBBIKAMH HOIydYeHHS HHGOPMAIMH U3
HCTOYHMKOB  DPa3HbIX  THIIOB,
OCYIIECTBJIATh IIOUCK, AHAJIM3, CHCTEMATU3ALHUIO U]
UHTEpIpeTaluo HHGOPMALUK Pa3INYHBIX BHUAOB H

(hopM IpeCTaBICHUS;

CaMOCTOATEIBHO

- CO3/1aBaTh TEKCTHI B PA3IMYHEIX (hopMaTax C ydeToM
Ha3Ha4YeHHs WHQPOPMAIMM M IENeBOH ayIUTOpHUH,)
BBIOUpas ONTHUMAIbHYIO (OpMYy NpEICTAaBICHUS U]
BU3YaIU3aLIH1;

- OLICHUBATh
uHdopmaumu, ee
MOpaJIbHO-ITHYECKUM HOpMaM;

JOCTOBEPHOCTD,
COOTBETCTBHUE

JICTUTUMHOCTH|
IIPaBOBBIM u

cpencTBa  MH(POPMAIMOHHBIX |
KOMMYHHMKALMOHHBIX ~ TEXHOJIOTMH B  pelIeHHY|

- HCIIOJIb30BaTh

KOTHHTHBHBIX, KOMMYHHKATHBHBIX H
OpraHM3alMOHHBIX 3a/1a4 C COOJIOIeHnEM TpeOOBaHUH]
9PrOHOMHUKH, 0€30MaCHOCTH,  TUTHEHBI,
pecypcocOepeKeH s, IPaBOBBIX H ITHYECKUX HOPM,
HOPM MH(OPMAIMOHHOM O€30MacHOCTH;

TEXHUKH

- BIAJCTh HABBIKAMM pACIO3HABAHMUS M 3ALUTH]
nH(bOpMaIMy, HH(OPMAITHOHHON Oe3omacHoOCTH
JINYHOCTH

-BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKIOYAET:
OCHOBOIIOJIATAlONINE MOHATHS (JONOJHHUTEIBHO K CHCTEME
NMOHATUH 0a30BOr0  ypoBHS) - H30TOIbI,
BO30Y)KICHHOE COCTOSIHHE aToMa, THOPHIM3ALUs aTOMHBIX
opburaneii, xummudeckas cBsa3b (" " u " -CBs3p", KpaTHbIC
CBsI3H), MOJSIPHAsh KOHIEHTpALWs, CTPYKTypHas dopmyra,
uzoMepusi  (CTPYKTypHasi, TeoMeTpuueckas  (LHC-TPaHCA
M30MepUsl), THUNBl XUMHYECKUX peakuuit  (romo- ¢
reTeporeHHble, 00paTUMble U HEOOpaTUMbIC), PAaCTBOPHI
(MCTHHHBIC, JUCIEPCHBIE CHCTEMBI),
CTEIeHb JTUCCOLUALINH, JJICKTPOJIN3, KPEKUHT, PU(OPMHUHT);
MHPOBO33PEHYECKUE]

OCHOBHO€ W]

KPHCTaJUIOTHIPATHI,
TEOPUM M 3aKOHBl, 3aKOHOMEPHOCTH,
3HaHMA, JIeXKAallue B OCHOBE IIOHHMMAaHMs IPUYMHHOCTU Y
CHCTEMHOCTHU XUMUYECKUX sIBJIEHUIA, COBpPEMEHHBIE]
NPEeJICTaBIEHUS O CTPOSHHM BEIIECTBA HA  ATOMHOM,)
MOJIEKYJISIPHOM H HaJIMOJIEKY/IIPHOM YPOBHSX; IIPEACTABIICHHS]
0 MEeXaHHU3MaX XHMHYECKHX peaKluH, TepPMOIHMHAMUUYECKHX MU
KMHETHYeCKUX  3aKOHOMEPHOCTSIX IOPOTEKaHUs,  Of
paBHOBECHH, JHCTIEPCHBIX cHCcTeMaXx,
(baxToNOrNYECKUE CBEIACHNUS O CBOICTBAX, COCTABE, IIOIyYECHHY]
1 0€30I1aCHOM HCIIOIb30BaHUH BOKHEHIINX HEOPTaHUUECKHUX H

OpraHnveCKUX BEIIECTB B 6LITy u HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH]

nux
XUMHUYECKOM

YECIIOBCKA, 06H_II/[X Hay4YHBIX IpUHIOUIIAX XUMHUYCCKOTIO|
IIPOU3BOJACTBA.

'Cli)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HUCITIOJIB30BaThb HaWMCHOBaHUS|
XUMHYECCKUX COe,Hl/IHCHl/Iﬁ MEXKIYHapOAHOTO COHO34]

TEOPETUYECKOW W MPUKIAAHOW XUMHM M TPHBUAIIBHBIC
HA3BaHMs BELIECTB, OTHOCAIIMXCA K H3Yy4EHHBIM Kjaccam|
OPraHMYECKUX W HEOPraHMYECKUX COCJMHEHMIl; HCIIONb30BaTh|
XMMHYECKYI0 ~ CUMBONIMKY s bopmyn
HEOPraHMYECKUX BEIIECTB, MOJEKYIAPHBIX M CTPYKTYPHBIX|
(pa3sBepHYTHIX, COKpAaImIEHHBIX M  CKENETHBIX)  (OopMyIl
OPraHMYECKHX BEIIECTB; COCTaBIATh YPAaBHEHHS XUMHUYECKHX|
peakImii M pacKpeIBaTh CYIIHOCTB:  OKHCIIHTEIHHO]
BOCCTAaHOBHTENBHBIX PEAKIMH TTOCPEICTBOM  COCTABIICHNS]
3NIEKTPOHHOTO OanmaHca 3THX pEaKIWif; peakuuii HOHHOTO|
oOMeHa ITyTeM COCTABIICHMS WX TIONHBIX M COKpAIICHHBIX|
HOHHBIX  YpPaBHEHMH;  peakiui peaxuuiil

COCTaBJICHUSA

nux

TUPOITH3a,
KOMILIEKCO00pa3oBaHusl (Ha TpHUMEpe THIPOKCOKOMILIEKCOB
LUHKA W adIOMHHMS);  IOATBEPXKIaTh  XapaKTEePHbIC
XMMHUYECKHE  CBOHCTBA  BEHIECTB  COOTBETICTBYIOLIUMH
JKCIIEpUMEHTAMH U 3alHCIMU  ypaBHEHUH
peaxIuii;

- cOpPMHPOBAaHHOCT, yMEHHH MPOBOAUTH PACUETHI
XUMHYECKHM (POpMyJIaM U YpaBHEHHSIM XUMUUECKUX PeaKIui
C HCHONIb30BaHMEM (DM3UYECKUX BENMYMH (Macchl, 00BbeMa
ra30B, KOJMYECTBA BEIIECTBA), XapaKTEPHU3YIOMINX BEIIECTBA C
KOJIMYECTBEHHOU pacdeTsl IO  HaXOXICHHIO)
XHMHYeCKOH (hOpMyIBI BelIeCTBa; pacdeTsl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOJYKTa pEaKIHH, €CIH OAHO U3

XUMHUYCCKHUX]

110

CTOPOHBI:

HMCXOJHBIX BEILECTB JaHO B BHIE pPACTBOpa C OIPEACICHHON
MaccoBOil [1onei pacTBOPEHHOTO BellecTBA WM JaHO B
HU30BITKE (MMEET MPUMECH); pacyeThl MacCOBOW MM 00BEMHON
JIOJIM BBIXOJIa IPOJYKTA PEAaKIIMK; PacueThl TEIIOBOro 3 deKTa)
peakiuii, 00bEeMHBIX OTHOILICHHH Ta30B;

1.3. Kosn4ecTBO 4acoB Ha 0CBOEHHE MPOrPaAMMBbI AU CUHILTHHBIL:
O6bemM 00pa3oBaTeNIbHOM MPOTrpaMMbl JUCHMILIUHEI - 72 4aca, B TOM 4UCIIe:
00s13aTeNFHON ayTMTOPHOM yueOHOW Harpy3Ku oOydaromierocs: 72 Jyaca.
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JUCHUITIMHBI
2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl

O0BeM B gacax

O06Bem 00pa3oBaTeILHON TPOrPAMMBI TACIIUTLTAHBI 72
Conep:xanue yueOHOTro MaTepuaJia 72
BT. U..

TEOPETHYECKOE 00yUeHHe 29
IPAKTUYECKHE 3aHSTHS 43
W3 HUX HA:

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KAHUE (COTEePKAHUE 5)
MPUKJIATHOTO MOJYJIsA)

TEOpETHYECKOe 00yUueHue 2
NPaKTUYCCKUE 3aHATHS 3

IIpome:xxyTouHast arTecranus (AuddepeHuMpoOBaHHBIN 3a4eT)




2.2. TemaTn4yecKuii IJIaH M cOJePKaHUE TUCHUILINHBI

‘DopmupyemMbl
HanmenoBanue Copneprkanue y4e0HOro MaTepnaja (0CHOBHOE 1 MPO(ecCHOHAIbHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE H MPAKTHYECKHe Oobem
N e
Pa3aesioB U TeM 3aHSATHS, TPUKJIATHON MOy b JacoB
KOMIIeTeHI[UH
1 2 3 4
OcHOBHOe coJep:KaHue 64
Paznen 1. OCHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenue aTomoB Conep:xanue yueOHOIr0 MaTepHuaJa 2
XUMHYECKUX
3JIEMEHTOB U CoBpeMeHHasi MOJieNlb CTpOoeHUsI atoMa. CUMBOJMYECKHN SI3BIK XUMHH. XUMHYECKUH 3JIEMEHT. JJEKTPOHHAs KOH(Hryparms
npupoza 1 aroMa. Kiaccudukanusi XUMHYECKUX 3JIEMEHTOB (S-, P-, d-amemenThI). BaneHTHbIC 37eKTPpOHBI. BaneHTHOCTh. DNeKTpOHHAs 2
XUMUYECKOMH CBS3H IpUpOJa XUMHYECKOH CBA3U. DJIEKTPOOTPHLATEIBHOCTh. BHIBI XMMUUECKON CBs3U (KOBaJICHTHAs, MOHHAs, MeTalIMYecKas,
BOJIOPOJIHASI) U CITOCOOBI €¢ 00pa30BaHHUs
IIpakTuyeckas padora 2
Nel | «CocraBieHne SJIEKTPOHHBIX (POPMYI aTOMOB IJIEMEHTOB M Tpa)UIeCKUX CXEM, 3aII0THEHIE UX SJICKTPOHAMI 2
Tema 1.2. OcHOBHOE coJep:KaHHe 2 OK 01
[Meproanyeckuii IIpakTuyeckas padora 2 OK 02
3aKOH M Ta0IuLa
JI.U. Menpeneesa Ne 2| «Ilepromudeckoe N3MEHEHHE CBOWCTB JIEMEHTOB, MX 3aBUCHMOCTD OT IOJIOKEHUS B Iepuoandeckoii cucreme J[.M.MenneneeBa» 2
Pa3ngen 2. Xumuyeckne peakuun 10
Tema 2.1. Tumnsl OcHOBHOE coiep:kaHue 4 OK 01
XUMHYECKHX Copep:xaHue y4edOHOT0 MaTepuaJa 2
peakuuit 1 Krnaccudukanus i THITBI XUMIYECKUX PEaKIUil ¢ y9acTHeM HEOpraHUYeCcKuX BemecTB. CoCTaBlIcHUE YPaBHEHUH peaKIiid 2
COCIITHEHU S, PA3JIOKEHISI, 3aMEIICHIsI, 0OOMCHA, B T.4. PeaKIUil TOPCHHUSI, OKUCICHUSI -BOCCTAHOBJICHUS.
IIpakTnyeckas padora 2
e 3 Pacyersr o ypaBHEHUSM XUMHYECKUX PEAKIU C MCIIONB30BAHHEM MAacCCHl, 00beMa (HOpMaJbHBIC YCIOBHS) ra30B, KOJIMYIECTBA 2
- BEIIleCTBa
Tema 2.2. OcHOBHOE coaep:KaHHe 4 OK 01
DNEKTPOTUTHYECKAS
p Coaep:xkanue yue0HOT0 MaTepuasa OK 04
aucconuanus nu
MOHHELHR O6MEH Teopust AMEKTPOIUTHUECKOI qucconpain. MoHbL. DIIEKTPOJIHUTHI, HEAJIEKTPOIUTHL. Peakunu noHHoro odmena. CocraBiieHue
1 peaxuii HFOHHOTO 0OMeHa ITyTeM COCTaBJICHHS MX HMOJHBIX W COKpAIIEHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKITUH. 2
3ajiaHus HA COCTABJICHUE HOHHBIX PEaKIni
JlaGopaTopHas pa6oTa 2
Ne 1| “Tunsl XUMHYECKUAX pEAKIIUN”. 2
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KonTponbHas padora

1 CrpoeHue BelecTBa 1 XUMUYECKHE PEaKIUn 2
Pa3nen 3.CTpoeHue u cBOiicTBa HEOPraHMYECKUX BelIECTB 16
Tema 3.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudpuranus, Conep:xanne y4eGHOro MaTepuaa 2 OK 02
HOMCHKJIATypa 1 [Mpenmer Heopranuveckoit xumuu. Kiaccudukanus HeopraHudeckux BemiecTB. IIpocTsie M ciioxHble BernecTBa. OCHOBHBIE K 1.1
CTpOCHHUC KJIACCHI CJIOKHBIX BELIECTB (OKCHJBI, MHAPOKCHIbI, KUCIOTBI, CONH). B3aMMOCBA3b HEOPraHHYECKUX BELIECTB. ArperaTHble
HCOPTraHMYCCKUX 1 cocTostHUS BemecTBa. Kpucrammdaeckre u amopHBIE BemecTBa. THUIBI KPUCTAUTHIECKHAX PEIIETOK (ATOMHAs, MOJICKYIISIPHAS, 2
BCILECTB MOHHAS, METANIMYIECKas). 3aBUCUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKON PEHIETKH. 3aBHCHMOCTh
XMMHUYECKO aKTHBHOCTH BEIECTB OT BHAA XMMHUYECKON CBSA3M M THIIA KPHCTAJUIMUECKOM perreTk. IIpuauHbl MHOT0OOpas3us
BEIIECTB
[pakTuyeckas padora 2
e 4 Pemenne mpakTHYecKHX 3alaHMi MO KiIAacCH(HUKALUK, HOMEHKJIATYpe W XMMHUYECKMM (OpMYIaM HEOPTraHWYECKHX BEIIECCTB 2
B Pa3INYHBIX KJIACCOB (YrapHbIH ra3, YIISKHUCIBIN ra3, aMMHAK, FallleHasi H3BECTh, HETallleHask H3BECTh, MUTHEBAS COA M APYTHX)
Tema 3.2. Puzuko- OcHOBHOe cofiepkaHue 8 OK 01
XUMHYECKHE CBOHCTBA | Cogepikanue y4eGHOro MaTepuasa 4 OK 02
HEOPraHMYECKUX Meramnel. O0mue Gusznueckre 1 XMMUIECKHe CBOiicTBa MeTauioB. CriocoObl noTydeHns. 3HaYCHUE METAIIIOB M HEMETAJIOB B IK'1.1
BCILCCTB 1 IIPUPOJIE U JKU3HEAEATEIIEHOCTH YelloBeKa U opraHu3smMoB. Koppo3us MeTamioB: BUAB KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJLIIOB 1
OT KOppO3HuHn
2 Hemeramnpl. O0uiye ¢gusnyeckue U XMMHUYECKHE CBOICTBA HeMeTauloB. TumnuuHble cBoiicTBa HemeTamwioB [V— VII rpymm. 1
Krnaccudukanms 1 HOMEHKIaTypa COeIMHEHUI HeMeTaoB. KpyroBopoThl OMOTE€HHBIX SJIEMEHTOB B IIPUPOJIE
3 XuMHYecKne CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHUUECKHX BEIIECTB (OKCHIIOB, THIPOKCHIOB, KUCIIOT, COJIeH U Ap.). 2
3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIAHBIX COEANHEHUH, BHICIINX OKCHOB M THIPOKCH/IOB
IIpakTHyeckas padora 2
CocraBiieHue ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ C Y4aCTHEM IMPOCTBIX U CIIOKHBIX HCOPraHMYCCKUX BEHICCTB: MCTAJIJIOB U
Ne 5 | HeMeTaIOB; OKCHJIOB METAJUIOB, HEMETAJIOB M aM(OTEPHBIX IEMEHTOB; HEOPTaHMIECKUX KUCIIOT, OCHOBAaHUH M aM(OTEPHBIX 2
THJPOKCHIOB; HEOPTaHUUECKHUX COJIEH, XapaKTEepU3yIOIUX UX CBOIMCTBA.
JlabopaTopHasi paGora 2
Ne2 | «MpeHTHdUKaLUs HEOPraHUYECKUX BELIECTBY. 2
KonTponbnas padora .
2 CBolicTBa HEOPraHMYECKUX BEIECTB 2
Pa3nen 4.CTpoeHne 1 CBOIiCTBA OPraHUYeCKUX BellleCTB 24
Tema 4.1. OcHoBHOe cofiep:kanue 4 OK 01
Knaccudukarpms, Copep:xanue yue0HOro MaTepuaJjia 2 K 1.1
CTPOCHHUC H [losiBeHue U pa3BUTHE OPraHUYECKONW XUMUHM Kak Hayku. IIpenMer opranndyeckoil xumun. MecTo 1 3Ha4eHHE OpraHu4eCcKon
HOMEHKJIaTypa 1 XVMMHU B CUCTEME €CTECTBEHHBIX HaYK. 2

XuMuueckoe CTPOCHHUEC KaK IMOPAJOK COCAMHCHUA ATOMOB B MOJICKYJIC COIJIACHO HMX BaJICHTHOCTH. OCHOBHEBIE ITOJ0KEHUS
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OpPTaHUYECKUX TEOPHUU XMMHUYECKOTO CTPOCHHS OPraHn4ecKux coequHeHnidi A.M. BytiiepoBa. YriaepoaHslii CKeleT OpraHnyecKoil MOJIEKYJIbI.
BCINCCTB [pakruueckas pa6ora 2
CocTaBieHHE TONHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (POPMYN OPTaHHYECKHX BEIIECTB OTACIBHBIX KIACCOB, MCIIONB3YS HX
Ne 6 | Ha3BaHWS TO CHCTEMATHYECKOH W TPUBHANBHOW HOMEHKJIAType (STHICH, AaIeTWICH, TIHMLIEpHH, (QeHoy, (GopMaibIerum, 2
YKCyCHAasi KHCIIOTA, TIIAIINH).
Tema 4.2. CpoiicTBa OcHOBHOe cofiepikaHue 12 OK 01
OpraHu4eCcKuX Copep:xaHue yued0HOro MaTepuaJia 6 OK 02
COCIIMHEHU I 1 OIBUKO-XUMUYECKHE CBOWCTBA OPTraHMYECKUX COCTUHEHHH OTICNBHBIX KJIACCOB (OCOOCHHOCTH KIACCU(PHUKAINUA U OK 04
HOMEHKJIATypbl BHYTPHU KJacca; TOMOJIOTHYECKUH psia M oOmast popMyia; u3oMepus; GpU3NYecKUe CBOMCTBA; XUMHYECKUE 1 K 1.1
CBOWCTBA; CITIOCOOBI MOJTYUYCHHS):
2 — mpeJesbHbIE YITIEBOAOPOb! (aJIKaHbl W LMKIOAJKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TeIlia B
MPOMBIIUICHHOCTH ¥ ObITy. CBOWCTBa NPUPOJHBIX YIJIEBOIOPOIOB, HAXOXKICHUE B IPHUPOJIC U IPUMEHEHHE aJIKaHOB; L
3 — KHCTIOPOACOAepKAIINe COCTUHECHUS (CIUPTH U (PeHOIBI, KapOOHOBBIE KUCIOTH M 3(HPHI, adbICTUIB U KETOHBI, KHUPHI,
yraeBogpl). [IpakThdyeckoe TPUMEHEHHE OSTHICHIJIHMKONS, TIWIepuHa, (¢eHona. I[IlpuMenenme ¢Qopmanpaernaa, 2
areTaibIeruaa, yKCYCHOH KHCIOTHL. MBIIa KaK COJIH BBICIIHX KapOOHOBBIX KUCIIOT. MOOIINe CBOMCTBAa MbIIa
4 — a30TCOoJIepIKAIIIE COCTUHEHUS (AaMUHBI I aMHHOKHUCIIOTEI, OelTKH). BHICOKOMOIEKYISIpHBIC COCTUHECHUS (CHHTETHICCKAE 1
OHMOJIOTHYeCKH-aKTHBHEIE). MOHOMEp, MMOTUMEp, CTPYKTYpHOE 3BeHO. [lommMepu3anus 3TuiieHa Kak OCHOBHOE HAaIlpaBIICHHE 2
€ro HCIOJIH30BaHUS.
Ipakrnueckas padora 10
Ne 7 CocraBieHHEe YpaBHEHUH XUMUYECKHX PEAKIMH C y4acTHEM OPraHMYECKHX BEUICCTB HA OCHOBAHWHW WX COCTaBa M CTPOCHHUS 2
npeJieNbHBIC (ANKAHBI U ITUKIOATKAHBI).
CocraBieHHEe YpaBHEHUH XUMAYECKHX PEAKIMH C y4aCTHEM OPraHMYECKHX BEHIECTB HA OCHOBAaHHWH WX COCTaBa W CTPOCHUS
Ne 8 HeTIpe/iebHbIC (AIKCHBI, aJTKMHBI ¥ aJIKaJAHEHBI) ¥ apOMAaTHIECKUE YTIICBOJOPOIBI, CITUPTHI M (PEHOIBI, KapOOHOBBIE KHCIOTHI 2
1 3(UpBI, adbIeTUIBl M KETOHBI, AMUHBI 1 aMHHOKHUCIIOTHI, BLICOKOMOJICKYIISIPHBIC COCIIHCHUS.
CocraBieHHE CXE€M peaknuil (B TOM YHUCIE MO MPEIOKSHHBIM [ENOYKaM IPEBPAIICHUH), XapaKTepU3YIOIUX XUMHICCKIE
Ne 9 CBOWCTBa OPTaHWYECKUX COCTUHEHUI OTIENBHBIX KIIACCOB, CITOCOOBI MX MOIYYCHUS W Ha3BaHHE OPTaHMYECKUX COSIUHCHHN 2
M0 TPUBHAILHOW MIIH MEXIYHAPOTHON CHCTEMAaTHIEeCKOH HOMEHKJIAType.
CocraBieHHE CXE€M peaknuil (B TOM YHCIE IO MPEUIOKESHHBIM IeTI0YKaM MPEBPAIICHH), XapaKTepH3yIONINX XHMUICCKHEe
Ne 10 | cBoiicTBa OpPraHMYECKUX COCTUHEHUH OTHEIBHBIX KJIACCOB, CIIOCOOBI WX MOJMYYCHHS M Ha3BaHHE OPTaHUYECKUX COCAMHEHUM 2
10 TPUBHAJIBHOW WJIM MEXJIYHAPOJIHOU CUCTEMATUYCCKON HOMCHKIIATYPEC.
JladopaTopHasi paGoTta 2
N3 “IIpeBpamieHusi OpraHMYECKUX BELIECTB NPH HarpeBaHuu'".IlomydeHne »THIeHAa W M3yYEHHE ero CBOHCTB. MonennpoBaHue 5
MOJIEKYJl M XMHMHYECKUX NPEBpallleHni Ha TpUMepe dTaHa, ITUIICHA, alleTUIIeHa U JIP.
Tema 4.3. OcHOBHOE coep:kaHue OK 01
Unentupuxams Coaep:xanue yueOHOro MaTepuasa 4 OK 02
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OpPTaHUYECKUX 1 Buooprannueckue coenuHeHus. IlpuMeHenue u Ouojornyeckas posib yrieBoJgoB. OKHCICHHE YIJICBOAOB — HCTOYHHK OK 04
BEILIECTB, UX 3HAUCHHE 9HEPruM O>KMBBIX oOpraHm3MoB. OOiacTH TpPUMEHEHUS aMUHOKHUCIOT. [IpeBpamieHus O€JIKOB NHIIM B OpraHU3ME. ’ K 1.1
Y [IPUMCHEHHE B Buonornueckue ¢ynkuun OenkoB. buosornmueckue (yHkumm xupoB. Ponb opraHndeckod XMMHUHM B peIIEHHH Hpoliem
ObITOBOIT 1 MUIIEBOH Oe30macHOCTH
TIPOHU3BOACTBCHHOM 2 Posb opranuueckoll XMMHH B PEIIEHHH MPOOIIeM YHEPreTHYecKol 6e30MacHOCTH, B PA3BUTHH MEIMIIMHBI, CO3IAHUM HOBBIX
ACATEIILHOCTH MaTepuanoB, HOBHIX HCTOYHUKOB 3HEPruM (albTePHATHBHBIE MCTOYHMKM 3Hepruu). OHacHOCTh BO3ICHCTBHMS HA KUBbIE )
HcioBeka OpPTaHM3Mbl OPraHMYECKUX BELIECTB OTHAECJIBHBIX KJIaccoB (YIJIEBOJOPOJIBI, CHHPTHL, (DEHOJNBI, XJIOPOpPraHHMYECKHE
MPOU3BOJHEIE, alTbAETUABI U JIP.), CMBICI OKA3aTesl IPeIeNIbHO IOMYyCTUMON KOHIIEHTPAIUU
JlaGopaTopHas paGoTa 2
Ne4, Jenarypanus Oenka npu HarpeBaHuM. L{BeTHbIE peakIuy OCIIKOB. 2
KontpoabsHnas padora .
3 CtpyKTypa 1 CBOICTBa OPraHUYECKHUX BEIIECTB 2
Pazgen 5. Kuneruueckue U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTCKAHUS XMMUYECKHX PeaKnuii 4
Tema 5.1. OcHoOBHOE coep:kaHue 4 OK 01
CKOpOCTbh XMMHUYECKHUX OK 02
N Coaep:xkanue yueOHOro MaTepuaJa 2
PEaKIHi. MK 1.1
XuMHYECKOe CKOpOCTh PEakKIuH, €€ 3aBHUCHMOCTh OT pas3JMYHBIX (DAKTOPOB: NPHUPOILI PEArvpyOMIMX BEIIECTB, KOHIEHTPAIUH
paBHOBECHUE pearupyronmx BelecTB, TEMIIEPATyphl U IUIOMIAAN PEaKIIMOHHOH MMOBEpXHOCTH. TernoBble 3 deKThl XUMUUECKUX PEaKIHi.
1 OK30- ¥ dHIOTEepMHUYeckue, peakiuun.O0paTUMOCTh peakiuid. XUMHYECKOe PaBHOBECHE M €ro CMELIeHWe MOJ JelCTBHEM 2
pa3nuuHbIX (HAKTOpPOB (KOHLEHTPALMsl pPEarcHTOB WJIM INPOAYKTOB pEaKIMHu, JAaBICHHE, TeMIleparypa) Ui CO3JaHuUs
ONTUMAJIBHBIX YCJIOBUH MPOTEKaHUsl XUMHUYECKUX nporieccoB. [lpunuun Jle [llarense
IIpakTnyeckas padora 2 OK 01
Nell AHanu3 ¢akTOpoB, BIUSIOMNX HAa U3MEHEHHE CKOPOCTH XMMHYECKON PeakIMH, ¢ MO3UIUI SKOJOTHUECKH 11eJIeco00pa3HOro 2 OK 02
B MOBE/ICHUS B OBITY U TPYJOBOH JEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3I0POBbsSI U OKPYIKAIOUIei MPUPOTHON CPEIbI. IK'1.1
Pa3gexn 6.PacTBopbI 4
Tema 6.1. OcHOBHOE cofiepxKaHHe 1 OK 01
[NonsiTre 0 pacTBOpax
P P ConepxaHue y4eGHOro MaTepuaJjia 1 OK 02
— OK 07
PactBopenne kak (U3MKO-XUMHUYECKHH mponecc. PactBopel. CnocoObl NMPHUrOTOBIEHHS PacTBOPOB. PacTBOpHMOCTB. K 1.1
MaccoBast 107151 pacTBOPEHHOTO BemiecTBa. CMBICI MTOKa3aTelsl MPEAETIbHO JOIMYCTUMOI KOHIIEHTPALMK U €TO MCIIOIb30BaHNE '
1 B OIIEHKE 3KOJIOTMYECKOH 0€3011acHOCTH. 1
[IpaBuita SKOJIOTMYECKH LEJIECOO0pa3HOTO MOBEAEHHUS B OBITY M TPYHAOBOH JESTEIFHOCTH B LEJSX COXPaHEHHsS CBOETO
3JI0POBbsI M OKPY>Karollel IPHUPOIHON CPeJibl; ONAaCHOCTh BO3JICHCTBHSI Ha )KUBBIE OPIaHU3Mbl OIPEJICIICHHBIX BEIIECTB.
JladopaTopHasi paGoTta 2
Ne5 «[IpuroroByieHre pacTBOPOB 3aAaHHON (MaccoBOH, %) KOHIEHTpAIu (C MPAKTUKO-OPUEHTHPOBAHHBIMH BOIIPOCAMH) H 2

ONPECACIICHNUE CPEIIbI BOAHBIX PACTBOPOB).

IMpodeccuoHaLHO-OPHEHTHPOBAHHOE COdepKaHue (CoAepKaHHe MPHUKIATHOTO MOTYJIs)
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Pa3znen 7.Xumusi B ObITY U IPOU3BO/ICTBEHHOM A€ATEJIHLHOCTH YeJI0BeKa 5 OK 01
Tema 7.1. OcHoBHOE coepkanue 5 OK 02
Xumust B OBITY 1 C c OK 04
HPOM3BOACTBEHHOI oJep:KaHHe Y4eOHOT0 MaTepuaa OK 07
JEeATeNbHOCTH Hogeiime nocTHKEHHS XMMHUYECKOH HAyKHM M XMMHYECKOH TeXHoJoruu. Pomp Xxumum B oOecriedeHHH 3KOJOTHYECKOH, K 1.1
HeJIOBEKA 1 SHEPreTUYECKON M MHUIIEeBOW 0e30MacHOCTH, pa3BUTUU MeaulmHbl. [IpaBuia nmoucka n aHaim3a XMMUYECKOH WHOpManuyu u3 2
pa3IMYHBIX HCTOYHUKOB (Hay4yHasi M y4eOHO-Hay4Has JIUTEpaTypa, CpeacTBa MaccoBoil nHdopmanun, cetb MHTEpHET)
[pakTuyeckas padora
Ne 12 Baxnelmue CcTpoUTeNbHbIE MaTepHalbl, KOHCTPYKLHOHHBIE MaTepHaibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuajibl s
b 9 2 b b p 2
QJICKTPOHHUKH, HAHOMATEpUaIIbl,, ObITOBAsI XUMHSI.
Baxneliie CcTpouWTeNbHBIE MaTepUalibl, KOHCTPYKIMOHHBIC MaTepHaibl, KpacKd, CTEKIO, KepaMuKa, MaTepuaybl [is
Nﬂ 13 ] > > b > p 1
B 9JICKTPOHHUKH, HAHOMATEPHAJIbl,, OBITOBAST XUMHUSL.
IIpomesxkyTouHast .
JANPPEPEHIIUPOBAHHBIU 3AYET 2
aTTecTanus
BCET'O 72
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3. YCJOBUS PEAJIN3AIIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIUILINHBI
31. Jnsi peanm3auMH NPOrpaMMbl AHCHUILUIMHBI IOJLKHBI ObITH TPEIYCMOTPEHbI CJIeAyIolue
crienuaJIbHbIC IOMEIIICHUSA

Jia peanu3anuu MPOrpaMMbl TUCHUIUIMHBI JOJDKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHe
CrienaabHbIC OMEIIECHUs: YIeOHbI KaOUHET XUMUHU /UK y4eOHOW XUMHUUYECKOU JJabopaTOpUH.

O0OopynoBanue y4eOHOro Ka0uHera (HAIVIAAHBbIE MOCOOHMS): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIENIEN MOJIEKYJI, MOJEIHN KPUCTAUINYECKUX PEIIETOK, KOJJIEKIMU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIIMK TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA M MHHEpajoB, Tabnuua MeHzeneesa,
yueOHbIe (PHIBMBI, HU(PPOBBIE 00pa30BaTENbHBIC PECYPCHI.

Texnuveckue cpeacrpa 00yuyeHHsi: KOMIIBIOTED C YCTPOWCTBAMU BOCIIPOU3BEACHUS 3BYKA,
MPUHTEP, MYJIbTHUMEIUA-TIPOCKTOP C JKPAaHOM, MYJIbTHUMEIWHHAs JO0CKa, yKa3Ka-Npe3eHTep st
Mpe3eHTaIH.

OobopynoBanue J1a00paTopuu U padOYUX MeCT JJadopaTopum:

® MEH3YPKH, TUMETKU-KATeIbHHULIBI,

® TEPMOMETDHI,

®  MHKPOCKOI, JTYIIbI,

® [peAMETHBIC U MOKPOBHBIE CTEKJIA,

® [UTAHOIETHI JUIs KAaNeJIbHBIX PEaKIuid, GUIbTpoBaIbHAS Oymara,

® [POMBIBAJIKH,

® CTEKJIsSIHHbIE MPOOUPKH,

® pEe3UHOBBIE IPOOKH,

e  (oHapuKH,

e  Habop peakTHUBOB,

® CTEKJISIHHBIC MMaJOYKH,

® I[UTaTHUBBI Ui IPOOUPOK;

® MEpHBIC IIWIHHJIPHI,

® BOPOHKH CTEKIISIHHBIE, BOPOHKH JeNuTeNbHbIe MuuHApudeckue (50-100 m),

® CTYIKH C IECTUKOM, pap(opoBbIe YaIIKH,

® [IHMHIICTHI,

e (hunbTpsl OyMaXKHBIE, BaTa, MapJIs,

®  YaCOBBbIE CTEKJIA,

®  DJEKTPOIUIMTKH, Ja0OPATOPHBIE IITATUBBI, CHUPTOBBIE TOPEIIKH, CITUYKH,

e JlepKaTeNu JIs MPOOMPOK, CKISHKU JIJISl XpaHEHHUS PEaKTHBOB, pa3JaTOYHBIC JTOTKH;
xumudeckue crakansl (50, 100 u 200 mun);

® [IMATeNy; MUHIETHI; TUTeIbHBIE IIUIIIIb;

®  CeKyHJOMepHI (TaiiMepsl),

e MepHble mpooupku (Ha 10-20 mi) u MepHble KoObI (25, 50, 100 u 200 M),

e BoJsHas OaHs (WM TEPMOCTAT),

® CTEKJISHHBIC MMaJOYKH;

e koHWyeckue KoiObl st tutpoBaHus (50 m 100 mi1); MHAUKATOPHBIE TOJOCKH ISt
onpezaenenus: pH u crangapTHAs WHIWKATOPHAS IIKaJIa; YHUBEPCAIbHBIN UHIUKATOD;
nuneTky Ha 1, 10, 50 M (unm mo3atopsl Ha 1, 5 u 10 mut), OrOpeTKH ISl TATPOBAHUS,

e MenuuuHckue mmpuisl Ha 100-150 mui, 1abopaTtopHble W/HWIK aHAIMTUYECKHE BECHI,
pH-MeTpsl, cymmibHbIN mKad, 1 ap. 1abopaTopHOE 000PYIOBAHUE.
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3.2. UnpopmannonHoe odecnevyenne 00y4eHust

1.

2.

INabpuensa O. C., OctpoymoB U. I'. Xumus ans npodeccuii U CrielMaIbHOCTENH TEXHUIECKOTO
npodusist: yaeOHUK 7S CTYA. yapexkaeHui cpe. nmpod. odpazoBanus. M., 2022.

Ia6puensa, O.C.. Xumus. 10 knacc. ba3ossiii ypoenb. DY / O.C. N'abpuensa — Mocksa :
[Tpoceemenue, 2022. — ISBN 978-5-09-099538-2. — URL.: https://book.ru/book/949120
(mara obpamenus: 06.06.2023). — TekcT : AIEKTPOHHBIH.

8. I'abpuensn, O.C.. Xumusa. 11 xmacc. bazoseiii ypoerb. D®Y / O.C. I'abpuensn —

MockBa : IIpocBemenme, 2022. — ISBN  978-5-09-099539-9. — URL:
https://book.ru/book/949121 (nata o6pamenus: 06.06.2023). — TeKCT : 3EKTPOHHBIMH.

Epoxun 0. M., Kosanesa U. b. Xumus ans npodeccuit u cnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAy4yHOIro npoduiieil: ydeOHUK A CTY . YUpEXACHUH cpell. mpod. 0OpazoBaHuUs.
M., 2020.

Epoxun 1O. M. Xumus: 3amauu U ynpakHeHUs: y4deO. mocoOue s CTyH. YYPEKISHUU
cpen.npod. oopazoBanus. M., 2019.

I'ony6 I'.b., Ilepensiruna E.A., ®umman WU.C. KintoueBble KOMIIETEHTHOCTH OOyUYarOIUXCsl B
koHTekcte TpeboBanuit ®I'OC HOBoro nokonenusi: Meroamueckoe nmocooue/Ilon pen. Korana
E.f. — Camapa: OOO «Apbat», 2022. — 86 c.

WBanoB, [I. A. KomnereHTHOCTHBIM mnoaxon B oOpasoBaHuu. IIpoGiembl, mnoOHSTHA,
UHCTpyMeHTapuii: yueb.-meto. mocodue / JI. A. Banos, K. I'. Mutpodanos, O. B. Cokonosa.
— Omck : U3n-so OMI'TIY, 2023.

HNuTepHeT-pecypcesl:

1.Equnas xoyutekius udpoBsix oOpasoBareibHbIX pecypcos. - URL: http://school-collection.edu.ru/

(mara oopamenus: 08.07.2022). - TeKCT: 3JIEeKTPOHHBIN.

2.NMudopmanmonnas cuctema «EanHoe okHO noctynma K oOpazoBaTenbHbIM pecypcam». - URL:
http://window.edu.ru/ (nara oopamenus: 02.07.2022). - TeKCT: 3IEKTPOHHBIH.

3.MuHHCTEPCTBO 00paszoBaHHs u HAyKU Poccuiickoii denepanum. - URL:
https://minobrnauki.gov.ru/ (nata oopamenus: 01.07.2022). - TekcT: 31eKTpOHHBIH.

4 Hayunas osnexktponHas OuOmmoreka (HOB). - URL: http://www.elibrary.ru (mara oOparenus:
12.07.2022). - TekcT: 371eKTPOHHBIA.

5.01kpoIThI KOUTemK. Xumusi. - URL: https://mathematics.ru/ (mara oOpamenus: 08.06.2022). -

TekcT: 2neKTPOHHBIMN.

6.Denepanbubliil nopran «Poccuiickoe oOpasoBanuey. - URL: http://www.edu.ru/ (nata oOpamienus:
02.07.2022). - TeKCT: YNeKTPOHHBII.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBHOM
JANCHUIIJIMHBI
KoHTpoJsib W olleHKa DPEe3ylbTaTOB OCBOCHHS OOIICO0pa30BaTEILHON TUCIMILIMHBI PAaCKPBIBAIOTCA Yepes
TUCIWIUIMHAPHBIE pPEe3yNbTaThl, HANpaBlIeHHbIE Ha (opMupoBaHHE O0OmMUX ¥ MPO(hecCHOHATHHBIX
KOMIICTSHIIMN TI0 pa3/iesiaM U TeMaM COJICpKaHusl ydeOHOro MaTepuana.

Oo6uas/npodeccuoHaIBLHAS KOMIIETEHIUS

Pasnen/Tema

THn 0lleHOYHBIX MEPONPHSITHS

OK 01 BriOupatb crioco0bl penieHus 3a1a4
podeCCUOHANBHOM ACSTENEHOCTH
MIPUMEHHUTENFHO K Pa3IMYHBIM KOHTEKCTaM

P1,Temal.l,1.2, 1.3T-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, Temsr 4.1,4.2,4.3,4.4,4.5, TI-o/C
P 5, Temsi 5.1, 5.2, IT-o/c

TectupoBanue

YcrHblit onpoc
MNuuBunyansHas
caMoCTosTeIbHas paboTa
TIpencraBnenue pe3ynbTaToB
MPAaKTHYECKUX padoT
KonrponbHas pabora

OK 02 HMcnonp30BaTh COBPEMEHHbIE CPEICTBA
HOMCKA, aHAJIM3a U HHTEPIIPETALNK
uHpopMaLu, 1 UHGOPMALIMOHHbBIE TEXHOIOTHH
JUIS BBITTOJIHEHUS 337144 TPO(EeCCHOHAIBHO
JIEATEILHOCTH

P1,Temal.l, 1.2, 1.3T-0/c? 1.4,15
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Tems 3.1, 3.2, 3.3.

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

P 6, Tems1 6.1, 6.2

P 7, Temsr 7.1 IT-o/c

TectupoBanue

YcrHblit onpoc
WupuBuyansHas
camMocCTosATebHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAaKTUYECKUX padoT
3amura TBOpUECKUX paboT
KonTponbHas pabora

OK 04 DddexTnBHO B3aUMOICICTBOBATD U
paboTaTh B KOJUICKTHBE M KOMaH/IE

P1,Tema1.1,1.2, 1.3 -0/c% 1.4,1.5
P2 Teme1 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Tems1 3.1, 3.2, 3.3.
P4, Temnb1 4.1,4.2,4.3,4.4,4.5,I1-0/c
P 5, Temsr 5.1, 5.2, TT-o/C
P 6, Tems1 6.1, 6.2
P 7, Temsr 7.1 IT-o/c

TectupoBanue

YcrHbli onpoc
WunuBuyansHas
camMocCTosATebHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAKTUYECKUX padoT
KonrponbHas pabora

OK 07 CozeiicTBOBaTh COXpaHEHUIO
OKPYKAIOLIEH Cpeibl, pecypcocOepekeH IO,
[IPUMEHSTh 3HAHUSI 00 H3MEHEHNH KIIMMAaTa,

[PHHIHIBI GEPEKINBOTO IPOU3BOICTBA,
3¢ EeKTUBHO IEiiCTBOBATH B Upe3BBIYAHBIX
CHTYaIHUSIX

P1,Temal.1,1.2, 1.3 II-0/c* 1.4,1.5
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2, 3.3.
P4, Tems1 4.1,4.2,4.3,4.4,4.5, T1-0/c
P 5, Temsr 5.1, 5.2, IT-o/C
P 6, Temnr 6.1, 6.2
P 7, Temsr 7.1 IT-0/c

TectupoBanue

YcrHblit onpoc
MNuuBuyansHas
caMocTosTeNbHas paboTa
IMpencrapienne pe3yapTaToB
MPaKTHYECKHUX PaboT
Konrponsras pabora

TIK 1.1 IIpoBoanTh COOpOUHBIE ONEpALIIH TIEPEL
CBapKOH C MCIIOTB30BaHUEM KOHCTPYKTOPCKOH,
HPOM3BOJICTBEHHO-TEXHOJIOTHYECKOIT 1
HOPMaTHBHOH JOKYMEHTAIINH

P4, Tema 4.4

P4, Tema 4.5

P5, Tema 5.1

P5, Tema 5.2

P 6, Temnr 6.1,6.2
P 7, Temsr 7.1 IT-o/c

TectupoBanue

VYerHslii onpoc
MNuauBuayansHas
caMocCTosATeNbHas paboTa
IIpencraBnenue pe3yabTaToB
MIPaKTHYECKHUX PaboT
3amuTa TBOPYECKHX paboT
3anyTa HHANBUTyaIbHBIX
TIPOEKTOB

Konrponbras pabora
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