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1. TACHOPT KOHTPOJIBHO-OHEHOYHbBIX CPEJICTB

1.1 ObsacTh NpUMeHEHNSI KOHTPOJIbHO-OII€HOYHBIX CPEICTB

KOHTpOJH)HO'OIIeHO‘-IHI)IC cpeacrBa MnpeaHa3Ha4YCHbI JJIA KOHTPOJIA u OLICHKU
00pa3oBaTebHBIX JOCTHKCHUI 00yUaroIIuXCs, OCBaMBAIOIINX porpammy
obmieoopazoBarensHOU qucturuinabl OO/, 12 Xumus.

KOHTpOJII)HO'OIIeHO‘-IHI)IC cpeacrBa BKJIFOYAKOT KOHTPOJIbHBIC MaTCpurabl JJISL

IIPOBEACHUS TEKYILETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALlUH.

1.2 Pe3yabTaThl ocBOeHMs 00111€00pa3oBaTeIbHOM AN CUMIIIMHBI

B pesynbpTaTe ocBoeHuHsi 0011€00pa3oBaTeNbHON AUCITUIUIMHBI OO0YJarOUUNACA TOJDKEH
JOCTUYb CIEAYIOUINX PEe3yIbTaTOB!

Kon u HammeHoBaHue
¢ opmupyembix
KOMIIeTeHIii

HﬂaHl/lpyeMBIe pe3yJabTaThbl OCBOCHUSA TUCHMILIUHBI

Oomme

JII/IC[[I/IHJ'II/IHale)Ie

OK 3. Ilpunumars
pelieHus B
CTaHJAPTHBIX U
HECTaHIAPTHBIX
CHUTYaLMsIX M HECTH 32
HUX
OTBETCTBEHHOCTD

B yactu TpynoBOro BOCIIUTAHUS:
- TOTOBHOCTH K TPYAY, OCO3HAHHE
LIECHHOCTH MacTepCTBa, TPYAOIIIO0HE;

- TOTOBHOCTD K AKTUBHOM
JIeATEILHOCTH TEXHOJIOTUYCCKON u
COLMAJIbHOW HANPaBJIEHHOCTH, CIIOCOOHOCTh
WHHULUUPOBATH, TUTaHUPOBATH "
CaMOCTOSITCIIBHO BBIIIOJIHSATh TaKylo
JIeATEJIbHOCTb;

- MHTEpeC K pas3iauyHbiM chepam
podeCCHOHATBHOI ASITEIbHOCTH.
OBJ1ajieHNe YHHBEPCAIBHBIMYU Y4eOHBIMH
N03HABATEJIbHbIMH IeHCTBUMM:

a) 0a30BbIe JIOTHYECKHE IeCTBHS:

- CaMOCTOSTENHEHO (GOPMYITHPOBATE U

aKTYaJIU3UPOBAThH npobiiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
- yCTaHABIIMBATh CYILECTBEHHBII

MPU3HAK WM OCHOBAHUS JUIS CPAaBHEHWUS,
KIaccu(UKaIuy U 0000IIEHIS,

- ONpECNATh LeNH IeATeIbHOCTH,
3a/laBaTh IApaMeTpbl M KPUTEPUU HUX
JOCTMYKEHHUS; BBISBISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paccMaTpuBaeMbIX
SIBIIEHUSX, BHOCHTD KOPPEKTHUBBI B
EATENbHOCTh, OLIEHUBATH COOTBETCTBHE
pe3y/bTaTOB  UEJSIM, OLCHUBATh  PUCKH
TOCIIEACTBHH IEATENBHOCTH;

- pa3BUBATh KPEATUBHOE MbIIIICHHE
[IPY PEIICHUH KHU3HEHHBIX MPOOIeM

0) 0a30BbIE HCCJIEI0BATEeNbLCKHE
neflcTBUA:

- BJIAJETH HaBBIKAMHA yaeOHo-
HCCIIEI0BATEIHLCKON Hu MIPOEKTHOMN
NeSITeTbHOCTH,  HABBIKAMH  Pa3pelICHUs
mpooiem;

- BBISIBIIATH TIPUYNHHO-

CJICACTBCHHBIC CBA3HM W dAKTYAJIM3HUPOBATH

- BIAJETh CHCTEMOM XHMHYECKHX
3HaHU, KOoTOpas BKJIFOYAET:
OCHOBOIIOJIATaIOIUe MTOHATHS
(XMMHYECKHUI 2JIEMEHT, aToM,
SIIEKTPOHHAasi 0bojouka aroma, S-, p-, d-
ANIEKTPOHHBIE OpOWUTaTM aTOMOB, HOH,
MOJIEKYa, BaJICHTHOCTb,
ANIEKTPOOTPULIATETILHOCTD, CTCICHb
OKHCJICHUS, XHUMHYECKas CBs3b, MOJIb,
MOJISIpHasE Macca, MOJIIPHBIA  00beMm,
YIJIEpONMHBIN  CcKeleT, (yHKIMOHAIbHAS
Tpymma, pajukajl, W30Mepus, H30MEepHI,
TOMOJIOTHYECKHUIH psn, TOMOJIOTH,
YTJI€BOAOPOIBI, KHCIJIOPOJ- u
azoTcoIepKaIne COCTUHCHUS,
OHOJIOrHYECKH aKTHUBHBIC BellleCTBa
(yrneBomsl, KHPBL, O€IKH), MOHOMED,
oJMMep, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIC COCTUHCHUS,
KpHUCTaJTHIecKas pereTka, THIIBI
XUMHYECKHX peakuuii  (OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHEIC, 9K30- u
SHAOTEPMHUYECKHE, PEAKIUHd  HOHHOTO
obOmeHa), pactBop, SIIEKTPOITUTEI,
HE3JICKTPOJIUTHI, SIEKTPOIUTHIECKAS
JIMCCOLIALINS, OKHCIIUTCIb,
BOCCTaHOBUTENb, CKOPOCTH XHMHYECKOH
peaknmy,  XUMHYECKOE  paBHOBECHE),
TEOPUH W 3aKOHBI (TEOPHS XUMHYECKOTO
CTPOCHHUSI OpraHWYecKuX BemecTB A.M.
ByrnepoBa, Teopus 3IEKTPOIUTHYECKON
JUccolyanuu, nepuoguueckuii 3akon .M.
MeHnneneeBa, 3aKOH COXpPaHCHHS MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK
XUMUH, (aKTOIOTHYECKAE CBENCHUS O
CBOWCTBaX, COCTaBe, TMONYICHHUH U
0e30IaCHOM HCIIOIb30BAaHUU BaXKHEHIIIMX
HEOPraHMYECKUX Hu OpPTaHUYECKUX




3a/ady, BBIIBUTATh TUIOTE3Yy €€ pEIICHUs,
HAXOAUTb apryMEHTHl JUIs J0Ka3aTelIbCTBa
CBOUX YTBEp)KJCHMH, 3a7]aBaTh TapaMeTpPhI U
KpUTEPHHU PELICHUS;

- AQHAJIM3UPOBaTh  IOJIY4YEHHBIE B
XO[Ie  PpeIIeHus  3aJa4d  Pe3yJbTaThl,
KPUTHYECKH OIICHMBATh MX JOCTOBEPHOCTD,
NIPOTHO3UPOBATh U3MEHEHHE B  HOBBIX
YCIOBUSX; -YMEThb IEPEHOCUTh 3HAHHI B
TIO3HABATENbHYIO0 U MPAKTHYECKYIO 00IacTH
JKU3HENEATEIbHOCTH; -  YMETh
UHTETPUpPOBATh  3HaHUA U3 PasHbIX
NpeIMETHBIX 00JIacTeil; - BHIBUIaTh HOBBIC
ujieyu, TpearaTb OpUTMHAJIBHBIE MOAXOIBI
U pelieHys; -  CIHOCOOHOCTb ux
UCTIONIB30BaHUd B TIO3HABaTeIbHOM U
COLMAJIBHOW MpaKTUKe

BEIIECTB B OBITY H  NpPaKTHYECKOH
JIESITEIbHOCTH YEIOBEKA; -yMEeTh BBIABIIAThH
XapaKTepHble TpPH3HAKK M B3aHUMOCBS3b

N3Y4YCHHBIX HOH?ITI/Iﬁ, OPUMCHATH
COOTBETCTBYIOLINEC IIOHATUA Inpu
OINMCaHHUH CTPOCHUA n CBOICTB
HCOPraHUYCCKUX n OpPraHn4eCKux

BCHICCTB M HUX npeBpameHI/H‘/'I; BbISABJISATH
B3aNMOCBA3b XUMHYCCKHX 3HAHUI C
MOHATHUAMU U NPEACTABICHUAMU OPYTUX
C€CTCCTBCHHOHAYYHBIX IMPCAMCTOB; - YMCTh

HCIIONB30BaTh HAWMEHOBaHHS
XAMHYIECKHX COeTMHEeHU
MEXTYHaPOHOTO COH03a TEOPETHUESCKON U
OPUKIaJHOW XHMHH M TPUBHAIbHbIC
Ha3BaHHS BaXKHEWIINX BEIICCTB (ITHIICH,
alleTUIICH, TJHIEPUH, (enon,
dopmanbierna, — yKCycHas — KHCJIOTa,

[JIALWH, YrapHbld ras, YIJIEKUCIbIA TIas,
aMMHaK, ramcHass H3BCCTb, HErauicHas
U3BECTh, NMThEBAs coJa U JPYIHX),
COCTaBJISITh (DOPMYJIBI HEOPTaHUUYECKHUX M
OpFaHI/I‘{eCKI/IX BCILICCTB, ypaBHeHI/ISI
XUMHUYECKUX peaKUuid, OOBSICHATh UX
CMBICII, HO}ITBGp)K}IaTI) xapaKTepHLIe
XUMHUYECKHEC CBOMCTBA BEIIECTB
COOTBETCTBYIOILIMMHU OJKCIIEPUMEHTAMHU U
3aMUCSIMU YpaBHEHUI XUMHUYECKUX
peakuui; - yMETb  YCTaHaBJIMBaTh
IIPUHAJUIEKHOCTh H3Y4YEHHBIX
HEOPraHUYECKUX u OpraHUYECKHUX
BELIECTB K OIpPEAEICHHBIM KJlaccaM |
IpylnaM COEIUHEHUM, XapaKTepu30BaTh
UX COCTaB W BaXKHCHUIIIME CBOMCTBA,
ONpeAeNsATh BHIbl XHMHYECKUX CBA3EH
(koBaneHTHAs, HWOHHAs, MeTaJUTMYecKas,
BOIOpOJHAs), THNBI KPUCTAJUIMIECKUX
pelLIeTOK  BEIIECTB; KJIACCU(PHUIIUPOBATH
XMUMHYECKHE peakuuu; - chOpMUPOBATH
MIPECTaBICHMUS: o MaTepHaJIbHOM
€IUHCTBE MHpA, 3aKOHOMEPHOCTIX U
MO3HABAEMOCTU  SIBJIEHUH NPUPOIBI, O
MECTe M 3HAaYCHHHM XHMHH B CHCTEME

€CTECTBEHHBIX HAayK M €€ POl B
00ECreUeHn:  YCTOWYHMBOTO  Pa3BUTHUS
YEeJOBEUECTBA: B  PEIICHUH MpoliemM
9KOJIOTMUYECKOH, SHEPreTUYECKON u

MUIIEeBO OE30MacHOCTH, B  Pa3BUTUH
MEIUIIMHBI, CO3JaHUH HOBBIX MATEPHAIIOB,
HOBBIX HACTOYHHUKOB SHEPTHH, B
o0ecrieueHnn paIroHaIHLHOT O
MPUPOJIONONB30BaHus, B (HOPMHUPOBAHUH
MHUPOBO33pEHHsT W OOUIEH  KYJIbTYpBI
YeloBeKa, a  TaKkKe  OKOJIIOTHYECKHU
00OCHOBaHHOT'O OTHOIICHUS K CBOEMY
3II0POBBIO W TIPUPOJHON Cpefe; - BIAICTh
CHCTEMON XWMHYCCKUX 3HAHWHA, KOTOpas
BKJIFOYAET: OCHOBOIIOJATAIOIINE ITOHITHS
(IOMOTHUTETLHO K CHUCTEME ITOHSATHM
0a30BOT0 YPOBHA) - M30TONBI, OCHOBHOE U
BO30YKJICHHOE COCTOSIHHE aTroma,




FI/I6pI/IﬂI/I3aHI/IH ATOMHBIX 0p6PITaJI€I>'I,

xuMuaeckas cBs3b (" " um "", KpaTHbIE
CBSI3M), MOJIsIpHas KOHIIEHTpaIys,
CTPYKTypHas ¢dopmyna, H30Mepust

(ctpykTypHas, reoMmerpuueckas  (IHc-
TpaHC-U30MEPHsI), THUMBl  XHUMHUYECKHX
peakumii  (roMO- M TeTEpPOreHHEIE,
oOpaTuMble M HEOOpaTHMEIE), PacTBOPEI

(MCTUHHBIC,  JUCICPCHBIE  CHCTEMBI),
KPUCTAJIJIOTUAPATHI, CTETEHb
JIUCCOLIMALINY,  DJIGKTPOJIU3,  KPEKHUHT,
pUPOPMHHT);  TEOPUHU H  3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33pEHUECKIE
3HaHUS, JIeKal[Me B OCHOBE MOHUMAaHUS
MPUIMHHOCTH u CHUCTEMHOCTH

XUMHYCCKHNX SIBJ'IeHPIﬁ, COBPCMCHHBIC
MpCACTaBJICHHUA O CTPOCHUH BCUICCTBA Ha

aTOMHOM, MOJIEKYJISPHOM u
HaJMOJIEKYISIPHOM YPOBHSIX;
MpeACTaBICHUS 0 MeXaHu3Max
XUMHYECKUX peakiui,

TEPMOANHAMUYECCKUX u KHHECTHUYCCKUX
3aKOHOMEPHOCTSX WX MPOTCKaHHs, O
XUMHUYECKOM PABHOBECHHU, OHUCIIEPCHBIX
cucremax, (haKTOJOTHYECKUE CBEICHHS O
CBOMCTBAaX, COCTaBe, IMOINYYEHHH H
0C30IIaCHOM HKCITOJIb30BAHUN BaXKHEHIIINX
HEOPTraHMYECKHIX u OpTaHUYECKUX
BEIIECTB B OBITYy M TPAKTHYECKOM
JISSITEIPHOCTH YEJIOBEKa; OOIIMX Hay4HBIX
MPUHIMIIAX XUMUYECKOro MPOU3BOJICTBA
(Ha mpumepe TPOU3BOACTBA  CEPHOM
KHCJIOTBI, aMMHaKa, MeTaHoJa,
nepepaboTKu He(TH); - yMETh MPOBOAUTH
pacderbl MO XHMHYECKMM QopMmyliaM u
YpaBHEHHMSM XHMHYECKHX pEak[uid ¢
UCIIONB30BaHHEM  (H3MYECKUX BEIUYMH
(maccel, oObeMa Ta30B, KOJIHWYECTBA
BEIIIECTBA), XapaKTEePHU3YIOIIUX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: PacyeThl Mo
HaXOXKICHUIO  XHMUYECKOW  (OPMYIBI
BEIIECTBA; pacdeTbl Macchl (o0beMma,
KOJIMYECTBA BEIIIECTBA) MIPOAYKTA
peaKkImy, eclid OJHO W3 HCXOMHBIX
BEIIECTB JaHO B BHAE pacTBopa C
onpeAeneHHON MacCOBOU noJen
PacTBOpEHHOTO BeIlecTBa WM JaHO B
n30BITKE (WMMEeT TIPUMECH); pacyeThbl
MacCcoBOH WM OOBEMHOM JIOJIM BBIXOIA
MIPOIYKTAa PEAKIMH; PacueThl TEIIOBOTO
s dekra peakmid, OOBEMHBIX OTHOIICHUH
ra3oB;, - yMeTh BBIIBISITH XapaKTEpHBIC
NPU3HAKH W B3aHMOCBA3h HM3YYECHHBIX
TIOHSATHH, TPHUMEHAITH COOTBETCTBYIOIINE
TOHATHSI TIPU OIMCAHWH CTPOCHHUS U
CBOWCTB HEOPTAaHMYECKUX U OPTaHUICCKHUX
BEIIECTB W WX MPEBPAICHU; BBHISBIATH
B3aUMOCBSI3b  XUMHYECKHX 3HAHWHA C
TMOHATHSIMA W TIPENICTABIICHUSMHU JIPYTUX
mpeaMeToB Uit Oojiee  OCO3HAHHOTO
MOHUMAaHUA W OOBSACHEHHS CYITHOCTH




MaTepHaIEHOTO €IMHCTBA MUpa;
UCTIONb30BAaTh CHUCTEMHBIE XHMHYECKHE
3HaHUA JULst 00BsICHEHHS u
MPOTHO3UPOBAHMS  SIBJICHUH, HMEIOLINX
€CTECTBEHHOHAYYHYIO TPUPOIY; - YMETh
UCIIOJIb30BaTh HaMMEHOBaHUS
XUMHYECKHX COeIMHEeHU I
MEXAYHAPOTHOTO COI03a TEOPETUUECKON 1
NPUKIAAHOW XMUMHH W TPUBHAIbHBIC
Ha3BaHWS BEIECTB, OTHOCALIMXCA K
M3Yy4EHHBIM KJIaccaM OpraHWYecKHX |
HEOpraHM4YeCcKnX COE/IMHEHUIA;
UCTIONIb30BaTh XUMHYECKYIO CHUMBOJIUKY
JULst COCTaBJICHHSA thopmyn
HEOPraHMYEeCKHX BEIIECTB, MOJEKYISPHBIX
u CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAILlIEHHBIX W CKEJIETHBIX) (OopMyI
OpPraHMYecKUX  BEUIeCTB;  COCTaBIISThH
YpPaBHEHUS XUMHUYECKMX pEakuud U
PacKpbIBaTh MX CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX peakum‘/’l
MOCPEJICTBOM COCTABJICHHSI DIIEKTPOHHOTO
OasaHca THX pPEaKIVii; peaKkiuii HOHHOTO
O6MeHa IIYTEM COCTaBJICHUS UX IOJHBIX U
COKpAaIICHHBIX HOHHBIX ypaBHeHPIﬁ;
peakiuit TUIPOIIN3A, peakimit
KoMIIeKcooOpa3oBaHus (Ha  mpumepe
THAPOKCOKOMIIIEKCOB LIMHKa u
AJIIOMUHHSA); TIOATBEP)KAATh XapaKTEpHBIC
XMUMUYECKHE cBoiicTBa BEILIECTB
COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMU U
3aMucsIMu ypaBHEHHUI XUMHUYECKHX
peakuuif; - yMmeTb KiIacCH(HUIUPOBATH
HEOpraHHUYECKHE U OpraHU4ecKHe
BEIlleCTBA U  XMMHYECKHE  peaKluy,
CaMOCTOSATENBHO BBIOMPATh OCHOBAHUS U
KpUTEpHU ULt KTaccupuKanum
U3ydaeMbIX  XHMHYECKHMX  OOBEKTOB;
XapaKTepu30BaTh COCTaB M BaxkKHeHIIMe
CBOICTBA BEIIECTB, NPHHAMICKANMX K
OIPEZCTIEHHBIM  KJIaccaM H  Tpynmam
COeMHEHUH (IIPOCTHIE BEUIECTBA, OKCHIbI,
THOPOKCUABL,  CONH;  YIJIEBOJOPOJIBI,
mpocTtbie  3(QUpPH, CHOUPTH,  (HEHOIEI,
aNbIETHIbI, KETOHBI, KapOOHOBBIE
KUCIIOTBI,  CIIOXKHbBIE  3(UpPBL,  JKUPHI,
YTJICBOIBI, aMMHBI, AMHMHOKHCIIOTBI,
OenKuM); MPUMEHSATHh 3HAHUS O COCTaBE M
CBOMCTBax BEILIECTB I
9KCIIEPUMEHTAIIFHON TPOBEPKH THIIOTE3
OTHOCHTEIIFHO 3aKOHOMEPHOCTEH
MPOTEKaHUSI XUMHYECKHX pPEAKIMHA |
MPOTHO3MPOBAaHUS  BO3MOXHOCTEH  HMX
OCYIIECTBIICHUS; - YMETh IOATBEPKAAThH
Ha KOHKPETHBIX NPUMEpax XapakTep
3aBHCHMOCTH PEaKIHOHHON CIHOCOOHOCTH
OpPraHWYeCKUX COEIMHEHHWH OT KPaTHOCTH
n Thma KoBajeHTHOW cBs3um (" " um "),
B3aMMHOTO BJIMSHHUS AaTOMOB U TpYII
aTOMOB B MOJEKYIax; a TaKkKe OT
O0COOCHHOCTEH peasM3ali  Pa3IMYHBIX




MEXaHU3MOB TMPOTEKAHUS peaKuuil; -
YMETb  XapaKTepU30BaThb  JJIEKTPOHHOE
CTpOGHHE aTOMOB (B OCHOBHOM |
BO30YXKJICHHOM COCTOSSHMM) U  HWOHOB
XUMUYECKUX dJeMeHToB 1 - 4 mepuomaoB
Ilepnonuueckoit CUCTEMBI JAN.
Menpeneena u ux BaJICHTHbBIE
BO3MOXXHOCTH, MCTONB3ys ToHATUs s",
"p", "d-anekrpontbie” opouTanm,
JHEPreTUYCCKAE  yPOBHU;  OOBSCHATH
3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKAX 3JICMEHTOB U 00pa3yeMbIX

UMH COEIMHEHHIl 1o mepuoiaM U
rpymnnam;

oK 4. B obnacTu LHEHHOCTH HAYYHOTO | - YMETh IUIAHHUPOBaTb M  BBIINONHATH
OcCyIecTBIATh NOUCK | MO3HAHUS: XUMHUYECKUH SKCIEpUMEHT (IIpeBpalleHUs
U MCIIOJIb30BAHUE - copMHPOBaHHOCTb  MHPOBO33PEHHS, | OPIrAHUYECKHX BEIIECTB MpPU HarpeBaHUH,
uHbopmanuH, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | MOJIy4YEHHE OJTWIEHa M M3y4YEeHUE €ro
HE0OXOAUMOM 1St pa3BuUTUA HayKu u OOILECTBEHHOW | CBOIMCTB, Ka4yeCTBEHHbIE pEaKIUU Ha
3¢ PpeKTUBHOTO NPaKTUKH, OCHOBAaHHOIO HAa  JAMAJOre | ajbAeruibl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
BBITOJTHEHUS KYJBTYp, CIIOCOOCTBYIOIIIETO OCO3HAHHWIO | JIeHATypaius OENKOB IIpH HarpeBaHUH,
npo)eCCHOHANIBHBIX | CBOETO MECTa B MOJUKYIBTYPHOM MUPE; [[BETHBIE pPEaKIUH OEJIKOB; IPOBOAUTH
3ajad, - COBEpILUCHCTBOBaHME  S3BIKOBOM M | peakIMd HOHHOTO OOMEHa, OIpeneNsiTh
npo(he€CCHOHANILHOTO U | YUTATENbCKOW KYJIBTYPhl KakK CpEJCTBa | Cpely BOJAHBIX PacTBOPOB, KayeCTBEHHbBIE
JIMYHOCTHOT'O B3aUMOJEHCTBUS ~ MEXIy  JIIOAbMH M | peakiuu Ha cyiabdar-, kapOoHar- U
Ppa3BUTHSA TIO3HAHUS MHPA; XJIOPHJIAaHUOHBI, Ha KaTHOH aMMOHHS;
- OCO3HAaHUE LIEHHOCTH Hay4YHOHM | periaTh SKCHEPHUMEHTAIbHBIC 3aJadyd 10
JeSITeIbHOCTH, TOTOBHOCTH OCYHIECTBIATH | TemMaMm "Meramns!" u "Hemeramiel") B
MPOCKTHYIO U HCCIIeIOBATENIbCKYIO | COOTBETCTBUHM C MpPaBHIAMH TEXHHUKU
JeSITeIbHOCTh HHINBUAYAJIBEHO U B TPYIIIIE; Oe3omacHOCTH  TpH  OOpameHHH  C
Osgianenne YHUBePCAIbHBIMHU | BELIECTBAMH u n1ab0paTOpPHBIM
Y4eOHBIMU M03HABATEJIbHBIMH | 000PYI0BaHUEM; MPEACTaBIATh
JAedCTBUSAMU: pe3yABTaTBl XMUMHUYECKOTO ASKCIEPUMEHTA
B) pa6ota ¢ nHpopmManmeii: B ¢bopme 3aIIUCH YpaBHEHUI
- BIIAJIETH HaBBIKAMU MOJY4YEHUSI | COOTBETCTBYIOIIIX peaximii u
“H(OpMAIIUHU U3 UCTOYHUKOB PAa3HBIX TUIOB, | (POPMYIHUPOBATH BHIBOJBI HA OCHOBE JTHX

CaMOCTOSITENIFHO ~ OCYIIECTBIIATH  IOUCK, | PE3yIbTATOB;
aHAJIN3, CHCTEMAaTU3aINIO U MHTEPIPETALUIO | - yMETh AaHAJM3HPOBATh XHMHYECKYIO

vH(pOpMAIMK Pa3IMYHBIX BHUAOB U (HoOpM
NPENCTaBIICHUs; - CO3JaBaTh TEKCTHl B
pa3IMYHBIX (hopMaTax ¢ y4eTOM Ha3HAUCHUS
nHQOpMaMKM W LENeBOH  ayIuTOpHH,
BEIOHpAS ONITUMAITEHYIO bopmy
NPENCTABICHUS U BU3yaIH3aLlHH;

- OLICHUBATH IOCTOBEPHOCTbH, JIETHTUMHOCTD
HH(OpPMALUH, €€ COOTBETCTBUE IIPABOBBIM H
MOpAIBEHO-3THYECKUM HOpMaM;

- HCIIONB30BATh cpencraa
WHOOPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJOTM B pELICHWH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX ¥  OpPTaHW3AIMOHHBIX

MHGOPMALUIO, TIOTY4aeMyl H3 Pa3HbIX

HCTOYHUKOB (cpencts MaccoOBOM
uHpOopManmy, cetb UHTEpHET U Ipyrue);

- BIAJETh  OCHOBHBIMH  METOHAMU
HAYYHOTO MMO3HAHUS BEILECTB u
XUMUYECKHX  sIBIeHWH  (HaOmroneHwue,
U3MEpeHHe, JKCIEPUMEHT,
MOJICITUPOBAHIE);

- yMeThb MpPOBOAUTH  pacueThl IO

XUMUYECKHM (OpMylTaM M ypaBHEHHSIM
XMUMUYECKHX PEaKIuil ¢ HCIOIb30BAHUEM
(pm3MUECKUX BEMMYMH, XapaKTEPHU3YIOIMINX
BEIlECTBA C KOJWYECTBEHHOH CTOPOHBI:

3amaqy = ¢ coOmromeHWeM — TpeOoBaHWA | Macchl, o0beMa (HOPMAaJbHBIE YCIIOBHS)
OPrOHOMHKH,  TEXHHKH  0e30MacHOCTH, | Ta3oB, KOJINYECTBA BEIIIECTBA;
THTHEHBI, pecypcocOepeeHns], MPABOBBIX M | MCIONb30BaTh CHCTEMHBIE XHUMHYCCKHUE
STHYECKUX HOpPM, HOPM HH()OPMAIMOHHOW | 3HAHWS [UIi OPUHATHS — PEIICHHHA B
0€30IaCHOCTH; KOHKPETHBIX  JKW3HEHHBIX  CHTYaIlHsX,
- BIAZeTh HAaBBIKAMH pACIIO3HABAaHHWS M | CBS3aHHBIX C  BEMECTBAMH M HX
3anmTel  MHGOpManuy, WH()OPMALMOHHONW | MPUMEHEHHEM;
6€30MacHOCTH JIMYHOCTH; - YMeThb CaMOCTOSITEIBHO IUIAHUPOBATH U
NPOBOIUTE XUMHYECKHH  3KCIICPUMEHT
(monydyeHne W W3y4YEHHE  CBOWCTB




HCOPTraHNYCCKUX u OpPraHn4eCKux
BCIICCTB, KauyCCTBCHHBIC peaKkunn
YrJ€BOAOPOJAOB  pa3/IMYHBIX KJIACCOB U
KHUCJIIOPpOACOACPIKAIINX OPraHnvYCCKUX
BCHICCTB, PCHICHUC OKCIICPUMCHTAJIbHBIX

3a1a4 o pacro3HaBaHHUIO
HEOPraHUYEeCKUX u OpraHHYEeCKUX
BEIIECTB) C  COONIOJICHMEM  MpPaBUI
Oe30macHOro oOpameHHs ¢ BEIIECTBAMU U
1a00paTOpHBIM 00opynoBaHuEM,
(dbopMynmupoBaTh  UENH  HCCICIOBAHMS,
OpEeOCTaBIsITh B pasnuyHod  dopme
pe3yabTaThl IKCIIEPUMEHTA,
aHaNM3UpOBaTh W OIGHHMBATh  HX
JIOCTOBEPHOCTD;

- yMETh OCYIIIECTBIISAT

L[eJICHANIPABJICHHbI TMONCK XHMHUYECKOi
nHopMalMK B Pa3IUYHBIX HCTOYHHKAX
(Hay4yHasi ¥ y4eOHO-Hay4Hasi JTUTEpaTypa,
Cpe/CcTBa MAaccoBOil HMH(pOpMAIHH, CETh

WurepHer wu  JApyrue), KpPUTHYECKH
aHaJM3UPOBATh XUMHUUYECKYIO
undopmanmio, mepepabaThiBaTh €€ U

HCII0JIb30BAaTh B COOTBETCTBUU c
MOCTaBJIEHHOHN y4eOHOMH 3a1a4eii;

- BJIQJIETh CHUCTEMOM 3HAHUM O MeToAax
HAay4yHOrO II03HaHMs SIBJICHUM IIPUPOJBI,
HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSIMM IPUMEHSTh 3TH 3HAHUA IIPU
JKCIEPUMEHTAIbHOM HCCIIETOBAaHUM
BCILIECTB M )i OOBSICHEHHUS XUMUYCCKHUX
SIBJICHUM, HMEIOLUMX MECTO B IIPUpOLE
[IPAKTUYECKON NEATENbHOCTH YEJIOBEKa U
B IOBCEIHEBHON KU3HU

OK 6. Paborats B
KOJUIEKTUBE U
KoMaHjie, 9 PEKTUBHO
00II1aThCA C
KOJIJIETaMH,
PYKOBOACTBOM,
MOTPEOUTETIMH

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITETIFHOCTH U CaMOOIPECTICHHIO; -
OBJIAZICHUE HaBBbIKAMH y4eOHO-
HCCIIEI0BaTCIbLCKOM, MIPOEKTHOMN "
colManbHOM  mesTenbHOCTH, OBJIajJleHHe
YHHUBEPCAJIBHBIMH KOMMYHUKATUBHBIMH
NelCTBUSMM:

0) coBMecTHasI 1esITeJIbHOCTh

- IOHUMATh U HUCTONIB30BaTh MIPEUMYIIECTBA
KOMaHIHOU ¥ HHAWBUIYATBHON PaboTHI;

- MIPUHUMATD LEeJIn COBMECTHOM
NIEITEIBLHOCTH, OpPTaHU30BHIBATh 31
KOOPAWHUPOBATH EUCTBUS o ee

JOCTHIKCHUIO: COCTaBJIATH IUIAH ACHCTBHI,
pacmpeneniaTts pold ¢ yIeTOM MHEHUH
YYaCTHHKOB o0cyxaaTh pe3yabTaThl
COBMECTHOH pPabOTHI; - KOOPAWHHPOBATH H
BBITIONTHATH PabOTy B YCIOBHSAX PEabHOTO,

BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aNMOICHCTBHS; - OCYIIECTBISTh
MO3UTHBHOE CTPATETHYECKOE IMOBEICHUE B
PA3TUIHBIX CUTYaIUsX, TIPOSIBIIATH
TBOPYECTBO W  BOOOpakeHWE, OBITH
HHAIHATUBHBIM

OsJagenne YHHBEPCATbHBIMHU

peryIiTUHBHBIMH AeCTBUAMM:
) IpUHSITHE ceDs1 U IPYTHUX JIIojeii:

- yMeThb IUIAHUPOBAaTh M  BHINOJHATH
XUMHUYECKHU JKCIIEPUMEHT (TIpeBpalleHus
OpPraHMYecKUX BEILIECTB MPH HAarpeBaHUHU,
MOJyYeHUE JTUIICHA W U3y4YeHHE ero
CBOMCTB, Ka4yeCTBEHHbIE pEaKIUU Ha
aNbJeTHIbI, KPaxMall, YKCYCHYIO KUCIIOTY;
JIeHaTypalusi OElIKOB IpU HATPEBAHUH,
[[BETHBIC PEaKIUH OEJIKOB; TPOBOAUTH
peakiuy HOHHOIO OOMEHa, OIpEACNATh
Cpelly BOJAHBIX PAacTBOPOB, KaYeCTBEHHBIE
peakmmi Ha cynedaT-, KapOoOHAT- U
XJIOPU/-aHHOHBI, HAa KaTHOH aMMOHHUSI,
peliath 3KCIepHUMEHTANbHbIE 3a/1a4d 10
teMam "Mertamiel" u "Hemeramnel") B
COOTBETCTBMHM C TpaBUJIAMH TEXHUKH

Oe30macHOCTH  TpU  OOpameHnd  C
BEIIIECTBAMH n 1a00paTOPHBIM
000pyIoBaHHEM; MIPEACTABIISTH
pe3yNIbTaThl XUMHYECKOTO IKCIIEPHMEHTa
B thopme 3amncu ypaBHEHUH
COOTBETCTBYIOILIUX peakuuii u
(hopMynrpoBaTh BBIBOJBI HA OCHOBE ITHX
pe3ysIbTaToOB; -yMETh  CaMOCTOSITEIILHO

IUITAaHUPOBATb W TMPOBOAUTH XAMUYECKUN
OKCIICPUMCHT (HOJ’Iy‘ICHI/IC U H3YyUCHHC
CBOMCTB HCOPTaHUYCCKUX U OPIraHNICCKUX
BCIICCTB, Ka4CCTBCHHBIC pCeaKkunun
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- IPUHUMATh MOTHBEI U apI'yMEHTHI IPYTUX
JIONE  TpM  aHaNM3e  pe3yJbTaToB
JIeATEITLHOCTH;

- TIpU3HABATh CBOE IPABO M INPABO JAPYTHX
Jqrone  Ha  omMOKM; - pa3BHBaTh
CIIOCOOHOCTh TTOHUMATh MHp C TIO3HILHIH
JPYroro 4ejaoBeKa;

YITICBOMOPONIOB  Pa3iIMYHBIX KJIAaCCOB U
KUCIIOPOJICOCPIKALINX OPraHHYECKHX
BEIIECTB, PEIICHHUE 3KCIEPUMEHTAIBHBIX
3a1a4 o pacno3HaBaHHUIO
HEOPTraHUYEeCKUX u OpraHHYEeCKUX
BEIIECTB) C  COONIOJICHMEM  MPaBUI
Oe30macHOro oOpameHHs ¢ BEIIECTBAMU U
1a00paTOpHBIM o0opynoBaHueM,
(dbopMynmupoBaTh  UENH  HCCICIOBAHMS,
NpPEOCTaBIsTh B pasnuuHod  dopme
pe3yabTaThI IKCIIEPUMEHTA,
aHaMM3UpOBaTh W OLEHUBATHh X
JIOCTOBEPHOCTD;

IIK 1.5.
Ocy1iecTBIsTh
(dhopMupoBaHUE U
XpaHeHHe /el
noJiydatesnel meHcui,
nocoouit u Apyrux
COILIMAJIBHBIX BBIILJIAT

B wacTu TpyIOBOrO BOCITUTAHUSL:
- TOTOBHOCTh K TPYAY, OCO3HAHHE
[IEHHOCTH MAacTepCTBa, TPYAOIro0He;

- TOTOBHOCTh K AKTHBHOW
JeATENbHOCTH TEXHOJIOTUIECKON u
COLIMAJIbHON HANpaBIEHHOCTH, CIIOCOOHOCTh
WHHUIMHIPOBATH, TUIAHUPOBATh u
CaMOCTOSATEIHHO BBITIOJTHATD TaKyo
JIeATENbHOCTB;

- MHTEpeC K pas3iIu4yHbiM cdepam

npohecCHOHANBLHOM JIEITeIbHOCTH.
OBjajieHHe YHUBEPCATbHBIMH Y4eOHBIMH
MO3HABATEJbHBIMHU JIeCTBUAMM:

a) 0a30BbIe JIOTHYECKHE IeHCTBYSI:

- CaMOCTOSTEIEHO (GOPMYITHPOBATE U

aKTYaJIU3UPOBAThH npobiiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
- yCTaHABIIMBATh CYILECTBEHHBII

OpPU3HAK WM OCHOBAHHS IS CPaBHCHHS,
Ki1accu(uKanuy u 0000IICHHS;

- OnpenessaTh MeNd JesTeNbHOCTH,
3aj1aBaTh [ApaMeTpsl W KPUTEPUHM WX
JOCTIDKEHHS; BBISBISTH 3aKOHOMEPHOCTU H
MPOTHBOPEUHS B paccMaTpHBaEMBbIX
SIBIICHUSIX, BHOCHTb  KOPPEKTHBBI B
JIESITENIBHOCTh,  OLIEHMBATh  COOTBETCTBHUE
pe3yabTaTOB  IICNSAIM, OIICHUBATh  PHCKH
MIOCIIEICTBHI IEATENBHOCTH,

- pasBHBaTh KpPEATHBHOE MBIILICHHE
TP PEIICHA ] KU3HEHHBIX TIPOOIEM

0) 0a30BbIE HCCJIe0BATEeIbLCKHE
nencTBUA:

- BJIAJIETh HaBBIKAMHA yaebHo-
HUCCIIEIOBATEILCKON " MIPOEKTHOMN
NEeSTeTbHOCTH, HABBIKAMH  Pa3peIICHUS
mpobiem;

- BBISIBIIATH TIPAYNHHO-

CIICICTBEHHbIE CBSA3M W aKTyaJIH3HPOBaTh
3a/ady, BBIIBUIaTh THUIOTE3y €€ PELICHUs,
HaXOJWTh apryMEHTHI Ui JOKa3aTeNbCTBA
CBOMIX YTBEP)KICHUMH, 331aBaTh MApaMeTphl U
KPUTEPUH PEIICHUS;

- aHATM3WPOBAaTh  IONTYYCHHBIE B
XOfe  pelleHus  3aJadd  Pe3yJbTaTshl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh W3MEHEHHWE B  HOBBIX
YCIIOBHSX; -yMEThb IIEPEHOCHTH 3HAHUS B
MI03HABATENbHYI0 U MPAKTHYECKYI0 00IacTH

-BJIAJIETh CUCTEMOI XMMHYECKUX 3HAHMIM;

- yMeTh IUIAaHHPOBAaTh U  BBHIMOIHATH
XUMHYCCKAN IKCIICPUMEHT;

- chopMHpoBaTh MPEICTABICHUA: O
XAMHYECKOH COCTaBJISIONICH
€CTECTBEHHOHAY4YHOM  KapTHHBI ~ MHDa,
pOJ'[I/I XUMHUHU B IIO3HAHUU ﬂBHeHI/Iﬁ
NpUpoJbl, B (POPMUPOBAHUN MBIIUICHHS U
KyJIbTYpPBI JMYHOCTH, €e (HYyHKLIMOHATIBHOM
TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS
MPAaKTUYECKUX 3aJa4 U DKOJOTMYCCKH
00OCHOBaHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO U TIPUPOIHOM Cpee;

- YMETh co0II01aTh npaBuiIa
9KOJIOTHYECKH 11e71eCO00Pa3HOr0
nopeeHuss B OBITY M TPYyHOBOM

JIESITEIPHOCTH B LIENSIX COXPAHEHHUS! CBOETO
370pOBbsl M OKPYXKAIOILIEH INPUPOIHON
Cpepl; YYUTHIBATh OIIACHOCTh
BO3ZCUCTBUSI HA JKUBBIE  OPTaHU3MBI
OIIpEeIeNIEHHBIX BEIIECTB, TIOHUMAasi CMBICT
IoKazarensi  MpeNeNbHOM  TOMYCTUMOM
KOHIICHTPAITIH;




11

JKU3HENEATEIbHOCTH; -  YMETh
WHTETpUPOBaTh  3HAHMS M3 Pa3HBIX
TIPEAMETHBIX 00JIacTeHl; - BBIIBUTaTh HOBHIC
Wjeu, TpeanaraTb OpUTHMHAJIBHBIE MOIXO/BI
U pelleHus]; -  CIIOCOOHOCTh ux
WCTIONB30BaHUsI B  IIO3HABaTENBHOH U
COLMAJIBHOW NPaKTUKE

JIP 10. 3a0orsmmuticst o
3aIUTe OKPYIKAIOIIEH
cpenbl, COOCTBEHHOM U
qY)KOM 6E30MaCHOCTH,
B TOM YHCJIE

U poBon

B 00macT 3K0JI0THYE€CKOr0 BOCITUTAHHS

- chopMUPOBAaHHOCTE  SKOJOTHYECKOH
KyJIbTYpbl, IOHUMAaHUE BIUSHUS COLUATBHO-
SKOHOMHMYECKUX TIPOIIECCOB HA COCTOSTHHE
MIPUPOTHOM 51 COLIMATTLHOM cpensl,
OCO3HaHUE rJ100aIBEHOTO XapaxkTepa
9KOJIOTHUECKUX TPOOIIeM;

- IUIaHUPOBAaHWE U  OCYIIECTBICHHUE
JIEUCTBUI B OKpyXaroleil cpefe Ha OCHOBE
3HaHUS 1eJied  YCTOWYMBOTO — Pa3BUTHS
YeJI0BEUECTBA; aKTUBHOE HENpUATHE
JIECTBUM, IPUHOCALIMX BPEN OKPYXKarOLIEH
cpene;

- chopMHpOBaTh MPEICTABICHUA: O
XUMHYECKOH COCTaBJISIONICH
CCTCCTBCHHOHAYYHOH  KapTHHBI ~ MUPA,
poiMM XWMHH B TIO3HAHWUHM  SIBJICHHUUN

NpUpobl, B (POPMUPOBAHUN MBIIUICHHUS U
KYJAbTYPBI JJMYHOCTH, €€ (pyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOI JUTSl peIIeHUs!
MPAaKTUYEeCKUX 3a7ad U OIKOJOTMYECKHU
00OCHOBaHHOTO OTHOIICHUS K CBOEMY
3/10pOBBIO U IPUPOIHOM cperie;

- YMETh co0IIo/1aTh npaBuiIa
9KOJIOTHYECKH 1esecoodpa3Horo
noBeieHNss B OBITY M TPYyOOBOM
JACATCIIBHOCTU B LEJIAX COXPAaHEHHA CBOCTO
370pOBbsl UM OKPYXKAWOILIEH INPUPOIHON
Cp€abl; YIUTBIBATh OITaCHOCTb
BOSHGﬁCTBHﬂ Ha JKHUBBIC OpraHnU3Mbl
ONPCACICHHBIX BCIIECTB, IMOHHMMAas CMBICII
[oKasarens.  INpeNenbHOM  JIOIMyCTUMOM
KOHLIEHTPaL1H;

- YMEThb NPOrHO3UPOBATh, AHAIM3UPOBATH
U OIEHUBATh C IO3MIMNA DKOJIOTMYECKOMH
0e30MacHOCTH TOCIeNCTBHS OBITOBOH M
MIPOU3BOJCTBEHHOU JEeATENbHOCTH
YeJloBeKa, CBS3aHHON ¢ mepepaboTKoit
BEIIECTB;  HCIIONIb30BaTh  IIOJIy4EHHBIE
3HaHMSA OIS TIPUHATAS ~ TPAMOTHBIX
pemleHuit  mpobieM B CHUTYyaIMsX,
CBSI3aHHBIX C XUMHEH; - YMETb OCO3HABAaTh
ONACHOCTb ~ BO3JECWCTBUS HA  JKUBBIE
OpPTaHU3MBl  OINPEIENIEHHBIX  BEILECTB,
MOHUMAsI CMBICII TIOKa3aTels NpPeAenbHON
JIOITyCTUMON KOHLEHTpAlMU, U IOSICHATH
Ha MpUMepax CHocoObl yMEHBIIECHHA H
IPeJOTBPALCHUS ux BPEIHOTO
BO3ICHCTBYSI HA OPraHU3M YENIOBEKA.

JIP 13.
JemMoHcTpHpyrOIHnii
TOTOBHOCTDH U
CIIOCOOHOCTH BECTH C
JPYTUMH JIFOJAbMU,
JIOCTUTATh B HEM
B3aMMOITIOHUMAHHS,
HaXOIUTH OOIIHE IIETN
U COTPYIHUYATH IS
HX JIOCTIDKEHUS B
podecCHOHaTHHON
NEATENHHOCTH

OBnazgeHue YHUBEPCAITbHBIMA
KOMMYHUKATHBHBIMH JEHCTBUSIMHU:

0) coBMeCTHas e TEIbHOCTh

- IOHUMATh U UCTONIB30BaTh MIPEUMYIIECTBA
KOMaHIHOU ¥ HHAWBUIYATBHON PaboTHI;

- MIPUHUMATD eI COBMECTHOH
JIEITENBLHOCTH, OpPTaHU30BHIBATh H
KOOPAWHUPOBATH EUCTBUS o ee

JIOCTIDKCHHUIO: COCTABJIATh IUIAH ACHCTBUM,
pacmpeieniaTh poid C Y4eTOM MHEHUi
YYaCTHUKOB 00Cy)aaTh pe3yNbTaTh
COBMECTHOM paboThl; - KOOPAWHHPOBATH W
BEITIONTHATH PabOTy B YCIOBUSAX PEabHOTO,
BHUPTYaJIBHOTO H KOMOWHHUPOBAaHHOT O
B3aUMO/ICHCTBHS; - OCYIIECTBIISTh
MMO3UTHBHOE CTPATETHUYSCKOE ITOBEICHUE B
PA3TUIHBIX CUTYalUsX, TIPOSIBIIATH
TBOPYECTBO H BOOOpaKeHue, OBITH

-  YMCTHb IUIAHUPOBAThb W  BBIIOJHATH
XHUMHAYECKUN OKCHIEPUMEHT B

COOTBETCTBMM C TIPaBWJIaMH TEXHUKH
Oe3omacHOCTH  TpH  OOpameHuHd  C
BEILIECTBAMH u 71a00paTOPHBIM
000pyIoBaHHEM; MIPEACTABIISTH
pe3yNIbTaThl XUMHYECKOTO IKCIIEPHMEHTa
B thopme 3amncu ypaBHEHUH
COOTBETCTBYIOILIUX peakuuii u
(hopMynHpoBaTh BEIBOJBI HA OCHOBE 3THX
pe3ysIbTaToB;

-YMETb CaMOCTOATCIBHO INIAHUPOBATH H
MMpOBOAUTH XAMIYECKUN OKCIICPUMECHT C

COOIIOIEHUEM MpaBUII 0e30IacHoro
oOpareHus C BEIIECTBAMHA u
mab0paTOPHBIM 000pyI0BaHUEM,
(hopMynHpOBaTh  IENH  WCCIEIOBAHMUS,
MPEJOCTABIATh B pasNudHONd  (opme
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WHUIAATHBHBIM pe3yABTATHI JKCIEPUMCHTA,
OgnaneHue VHUBEPCANBHBIMH | aHAIM3WPOBATH W OICHUBATh WX
PETYIATUBHBIME JICHCTBUSMU: JIOCTOBEPHOCTE;
T') IPUHATHE ce0s ¥ JPYrHUX JIIO/IeH:
- IPUHUMATh MOTHBEI M apTyMEHTHI JPYTUX
aoned  mpH aHalM3e  pe3yJIbTaTOB
JIeSITeITBHOCTH;
- MPHU3HABaTh CBOE MPABO U IMPAaBO JIPYTUX
Jqrone  Ha  omMOKHM; - pa3BHBaTh
CIIOCOOHOCTh TIOHMMATh MHpP C TIO3UIHU
JIPYTOTO YEJIOBEKa;
JIP 15. TposBasitonuii | B yacTu TpynoBOro BOCIIUTAHUSI: - yYMETh IUIAaHUPOBaTh M  BBINOIHATH
rpa)IaHCKOE - TOTOBHOCTh K TPYAY, OCO3HAHUE | XMMHYCCKUU 9KCIEPUMEHT B
OTHOIIICHHE K IICHHOCTH MAcCTEepPCTBa, TPYAOIIOOME; - | COOTBETCTBHH C TPABWIAMH TEXHHUKH
podeCCHOHATHLHON TOTOBHOCTh K AKTUBHOU | O€30MacHOCTH  TPU  OOpalieHHuH  C
JESITEITBHOCTH KaK K JIeSITeIIBHOCTH TEXHOJIOTUYECKOM U | BEIIeCTBaMH " n1a00paTOPHBIM
BO3MOYKHOCTH JIMYHOTO | COLMAJILHOW HANpPaBJICHHOCTH, CIIOCOOHOCTE | 000pYIOBaHUEM; TPECTaBIATh
YUYaCTUS B PEIICHUU UHHUIIUUPOBATH, TUTAHUPOBATH U | pe3ylbTaThl XUMHUYECKOT'O JKCIIEPHUMEHTA
O6U_ICCTBCHHBIX, CaMOCTOSTECIIbHO BBIITOJIHATH TaKyIO B cl)opme 3aIlucu ypaBHeHI/[ﬁ
rOCyJIapCTBEHHBIX, JEATEJIbHOCTD; COOTBETCTBYIOLIUX peakui u
00IIIeHAIIOHATIBHBIX - MHTEpeC K paszau4yHbiM cepam | GOpMyITUpOBaTh BBIBOJBI HA OCHOBE ATHX
npo0eM npodecCHOHATBHON IeITEIBHOCTH. Pe3y/IbTaToB;
- yMeTI) AHAJIM3UPOBATH XI/IMI/I‘-ICCKy}O
nHpopmalnmio, MONTy4yaeMyr H3 pa3HBIX
HCTOYHUKOB (cpencts MaccoOBOH
nnpopmanun, cetb HTEpHET U Npyrue);
- BlaZeTh  OCHOBHBIMH  METOIAMHU
Hay4YHOT O MTO3HAHUSA BEIIIECTB u
XUMUYECKHX  sIBJIeHMH  (HaOnroaeHwue,
HU3MEpEHHe, 9KCIIEPUMEHT,
MOJICTUPOBAHHE);
- yMeTh MNpPOBOAUTH  pacueTbl M0
XUMHUYECKMM (QopMyinaM U ypaBHEHHUSIM
XUMHYECKHX DPEaKLUil C HCIOIb30BaHUEM
(u3nUECKUX BEUYUH, XapaKTePU3YIOIIHX
BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
Macchl, oObemMa (HOpPMalbHBIE YCIOBHS)
ra3os, KOJTMYECTBa BEIIIECTBA;
UCTIONIb30BaTh CHCTEMHBIE XHMHUYECKHE
3HaHMSA I TOPUHATHS  pElIeHHd B
KOHKPETHBIX  JKH3HCHHBIX  CHUTYaIHsX,
CBS3aHHBIX C  BEMIECTBAMH W WX
MIpUMEHEHUEM;
- BJIAJETh CHCTEMOM 3HAHHI O MeToaax
HAyYHOTO TIO3HAHWS SBICHUU TPUPOXEI,
UCTIONIb3yeMBIX B €CTECTBCHHBIX HayKax H
YMEHUSIMH TPUMEHATH 3TH 3HAHUS TpU
SKCIIEPUMEHTATHHOM HCCTICIOBAaHUN
BEIIECTB M U OOBSCHEHUS XHUMHUYECKUX
SBIICHUH, WMEIOINX MECTO B TMpHUpOIe
MIPAKTUYECKON JEATEIbHOCTH YelloBeKa M
B OBCEIHEBHOM KU3HU
1.3 KoHTpoibs ¥ oOmeHka pe3yJbTaTOB OCBOEHHs 001Ie00pa3oBaTeIbHOM

AUCHMIVIMHBI 110 pa3jiejamM, TeMaM

HaunmenoBanme pasacia, TEMbL

[ToxazaTenu oneHKH
pe3ynbTara

DOopMBI KOHTPOIIS U
OLICHUBAaHHUS

Pa3z[en 1. OcHOBBI CTPOCHUA BCHICCTBA

OK 01, OK 02, OK 04,

CamMocrosTenpHas paboTa
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OK 07, IIK 1.5

Tema 1.1. CrpoeHue aToMOB XUMHUYECKUX
SJIEMEHTOB U MPUPO/Ia XUMUUECKOH CBSI3U

Ormpoc, npakTHaeckas pabora

Tema 1.2. Ilepuoguyeckuii 3akoH u tabauua /1.1
MenpeneeBa

Ompoc, npakTrueckas pabora

Pazpen 2. Xumudeckue peakiuu

OK 01, OK 02, OK 04,
OK 07, TIK1.5

CamMocTosTenbHast pa60Ta

Tema 2.1. Tursl XUMUYECKUX peaKkIui

Ompoc, npakTHyieckas pabora

Tema 2.2. DnexTponuTHYecKas AUCCOIMAIMS U
HMOHHBIA OOMEH

Ompoc, nabopartopHast
pabora

Pa3znen 3. CrpoeHue u cBoiicTBa HEOPraHMYECKUX
BEILECTB

OK 01, OK 02, OK 04,
OK 07, IIK 1.5

CamMocTosTenbHas pa60Ta

Tema 3.1. Kiaccudukanus, HOMEHKIaTypa |
CTpOEHHE HEOPTraHWYECKHX BELIECTB

Ormpoc, npakTryieckas pabora

Tema  3.2. ®OuU3UKO-XUMHUYECKHE  CBOWCTBa Omnpoc, naboparopHas padbora
HEOPTaHMYECKUX BEIIECTB
Tema 3.3. TIpou3BOACTBO  HEOPraHUYECKUX Omnpoc, mpakTU4eckKas padora

BEIlleCTB. 3HAYCHUE W NMPUMEHEHHE B OBITy W Ha
IIPOU3BOACTBE

Pa3znen 4. CrpoeHue u CBOMCTBa OpraHMYECKHX
BEIIECTB

OK 01, OK 02, OK 04,
OK 07, TIK 1.5

CamocrosrensHas pabora

Tema 4.1. Kiaccudukauus, CTpoeHHE U
HOMEHKJIATypa OPTaHUYECKHX BEUIECTB

Omnpoc, mpakTu4eckas padora

Tema 4.2. CBoiicTBa OpraHMYECKUX COEAMHEHUN

Omnpoc, 1aboparopHasi padboT

Tema  4.3.  Opranuyeckue  BellecTBa B Omnpoc, npakTuyeckas pabora,
KHU3HEACSITEIbHOCTH 4enoBeka. [Ipon3BoAcTBO U nabopatopHast pabora
[IPUMEHEHNE OpraHN4ecKux BEILECTB B

IIPOMBIIIJICHHOCTH

Pazpmen 5. Kunernueckue U TepMOIMHAMHYECKHE OK 01, OK 02, OK 04, CamocrosarenbHas paboTa
3aKOHOMEPHOCTHU MIPOTEKAHUS XUMHUYECKHUX OK 07, IIK 1.5

peakuui

Tema 5.1.Kunerngeckue 3aKOHOMEPHOCTHU Omnpoc, naboparopHas paborta

IIPOTEKaHUsI XUMHIECKUX PEaKIHi

Tema 5.2. TepMmonuHamMudeckne 3aKOHOMEPHOCTH
MIPOTEKaHUsl XUMHUYECKHX peakuuil. PaBHOBecue
XUMUYECKUX peaKLui

Omnpoc, naboparopHas pabora

Pazpen 6. [lucniepcHpie CHCTEMBI

OK 01, OK 02, OK 04,
OK 07, [IK 1.5

CamocrosarenbHas paboTa

Tema 6.1. [TucnepcHble cucteMbl U (DAKTOPBI HX
YCTOWYUBOCTHU

Omnpoc, mpakTudeckas pabota

Tema 6.2.MccnenoBanne CBOWCTB JAWCIEPCHBIX
CHCTEM JIJIsl MX UACHTU(DHUKALIUH

Omnpoc, 1aboparopHas pabora

Pazmen 7. KauecTBeHHBIE peakiiyl OOHAPYXKEHUS
HEOPTaHMYECKHUX U OPTaHMYECKHUX BEIIECTB

CamocrosarenbHas paboTa

Tema 7.1.00HapyxeHHE OpPraHMYECKHUX BEHICCTB
OTZAETBHBIX KJIacCOB c HCIIONIb30BaHHEM
KaueCTBEHHBIX PEaKIUM

OK 01, OK 02, OK 04,
OK 07, [IK 1.5

Omnpoc, 1aboparopHas pabora

Tema 7.2. OOHapyXeHHE OPTaHMYECKUX BEIIECTB
OTZAEIBHBIX KJIaccoB c HCIIONIb30BaHHEM
KaueCTBEHHBIX PEaKIU

Omnpoc, n1aboparopHas pabora

Pazmen 8. Xumus B OBITY W TPOM3BOJACTBEHHOM
JEATENHLHOCTH YEI0BEKA

OK 01, OK 02, OK 04,
OK 07, TIK 1.5

CamocrosTenbHas paboTa

Tema 8.1. Xumus B OBITY W TPOU3BOJACTBEHHOM
JIeATEITLHOCTH YeJIOBEKa

Omnpoc, mpakTrdeckas padoTa

1.4. CucremMa KOHTPOJISI M OLEHKH OCBOCHHSI NMPOrpaMmbl 0011e00pa3oBaTeLHOMI

JUCHHUILINHBI
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1.4.1. opma npomesrcymounoi ammecmayuu no ooueobpazoeamenbHou OUCYUNIUHE

Tabuuma 2.
O0meo0pa3oBarebHast AMCUMUIIMHA ®opMBbI NPOMEKYTOYHOM aTTeCTAllNH
1 2
OO/.12 Xumus JuddepenunpoBaHHbIii 3a4eT

1.4.2. Opeanuzayusa mexkyweco KOHMPONS YCNe8AEMOCMU U  NPOMENCYMOUHOU
ammecmayuuy no UMo2am 0C80EHUsL NPOZPAMMbL 00Uie00PaA308ameNbHOU OUCYUNTUHDBL

B nepuon oOyuenus mo obpaszoBarenbHoi mporpamme CIIO ¢ momyueHueM cpeaHero
00pa30BaHUs OCYIIECTBISETCS TEKYIIUNA KOHTPOJb YCIIEBAEMOCTH CTYJCHTOB M ITPOMEKYTOYHAS
aTTecTarus 1o ooIeoO6pa3oBaTeIbHBIM JUCITUTIIIHAM.

Texymuii KOHTPOJIb OCYIIECTBIIIETCS B Tpe/eiax y4eOHOTO BPEMEHH, OTBEJICHHOTO Ha
00111€00pa30BaTENbHYI0 JUCHIUIUIMHY, OIEHWBACTCA MO MATHOAUIPHOM ImKame. ey
KOHTPOJIb TPOBOJMWTCS C IEIbI0 OOBCKTUBHOW OIICHKH KadyeCTBa OCBOCHHUS IPOTPAMMBI
JTUCIMIUIAHBI, a TaK)Ke CTUMYJIHPOBAHUS yIeOHOW IEATCIHHOCTH CTYJIEHTOB, IMOJATOTOBKH K
MPOMEXYTOYHOM aTTeCTallid U OOeCleYeHuss MaKCUMaJbHOW 3(PPEKTUBHOCTH y4eOHOTO
npouecca. Jlyig OLIEHKM KauecTBa MOJATOTOBKU HCIOJB3YIOTCS Pa3iuyHble (GOPMBI U METOJbI
KOHTpOJs. TeKyluid KOHTpoIb 0011e00pa3oBaTebHOM JUCIUILUIMHBL OCYIIECTBIIAETCS B (hopme
YCTHOTO ONpPOCa; 3alUThl MPAKTUUYECKUX 3aJaHuil, pedepara, TBOPUECKUX PAaOOT; BBHITOJIHEHUS
KOHTPOJIbHBIX M TECTOBBIX 33JaHUM; pEUICHHUs] CUTYallMOHHBIX 33/1a4 U IpYTUX (POpM KOHTPOJIS,
MPEeyCMOTPEHHBIX MPOrpaMMOl 00111e00pa30BaTeIbHON AUCHHUTIIIMHBI.

[IpomexyrouHas arrecTalysi NPOBOAUTCS B (opMe, MPEAYCMOTPEHHON IJIAHOM
ydaeOHoro mporecca: auddepeHIInpOBaHHBIN 3a4eT.

B nepuox cioXHOM CcaHUTapHO-MUJEMHUOJIOTUYECKOW OOCTAHOBKM WM JIPYTHX
CUTYaIUSIX HEBO3MOXKHOCTH OYHOTO OOYy4eHHUs U MPOBEACHUS aTTECTAllMU CTYACHTOB KOJUICIK
peanin3yeT oOpa3oBaTelbHbIE MPOTrpaMMbl WM HMX YacTH C HIPUMEHEHHEM 3JIEKTPOHHOIO
oOyueHusi,  JUCTAaHLUHUOHHBIX  OOpPa30BATENbHBIX  TEXHOJOTUH B  MPEAYCMOTPEHHBIX
3aKOHOJATENBCTBOM (popmMax OOydeHHS WM MPU MX COYETaHUM, IPU MPOBEICHUH Y4EOHBIX
3aHSTHUM, MPAKTUK, TEKYLIErOo KOHTPOJS YCIIEBAEMOCTH, MPOMEXKYTOUYHOH, UTOTOBOW U (MJIH)
roCy/IapCcTBEHHOW UTOTOBOW aTTECTAllUU O0yJaIOLTUXCS.

@opMBl U TpoLeaypa TEKYIIEro KOHTPOJS U MPOMEKYTOUHOW aTTeCTallud 3HAHHMA
CTYICHTOB OIpeNesstoTcs monokeHusiMu: «O TeKylleM KOHTpPOJIe U TMPOMEKYTOUHOH
aTTectaliuu oOydaromuxcs», «O NpUMEHEHHH DSJIEKTPOHHOTO OOy4YeHUs, TUCTAHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHHA TpH pealu3alud 00pa3oBaTENbHBIX Mporpammy», «0O0
opranmu3zaiuu obpazoBatenbHoro mporecca B UIIOY «MKCO» B cBsizu ¢ mpoUIaKTHIeCKUMHU
MepaMmH, CBSI3aHHBIMU C YTPO30i1 KOPOHABUPYCHON MHPEKIIUN.
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2. BAJAHUSA JIs1 KOHTPOJISA U ONEHKHW OCBOEHUA ITPOI'PAMMBI

OBIIEOBPA3OBATEJIBbHON JUCIHUATLIAHBI

3apanus AJ1s1 MIPOMEKYTOYHOM aTTeCTAllul
Ha3nauenue:

KOC mnpennaznaden mjis KOHTPOJIA M OIEHKH PE3yJIbTaTOB OCBOCHHUS 00I1€00pa3oBaTEIbHOM

UCHUATUIUHBI K X UMUSI»

®opma: 1 depeHIUPOBAHHBIN 3a4eT
Cnucok BONpocoB K Ju((pepeHIIUPOBAHHOMY 3a4eTy

1. Crpoenuie aTOMOB XUMHUYECKUX 3JIEMEHTOB U IIPUPOJIa XUMUYECKOU CBSI3U

2. Tlepmommueckuii 3akoH u Tabnuma JI.11. Menneneesa

3. Twurmbl XUMUYECKUX PEAKIIHIA

4. DAexTpodauTHYecKas JUCCOLUAIUS U HOHHBI 00MeH

5. Knaccudukanus, HoMeHKIaTypa U CTpPOEHUE HEOPraHUYECKUX BEIIECTB

6. DPU3NKO-XMMHUYECKHE CBOMICTBA HEOPraHMUYECKHX BEIIECTB

7. Tlpou3BOACTBO HEOPraHMYECKHWX BEIIECTB. 3HAU€HWE W MPUMEHEHHEe B ObITY M Ha
MIPOU3BOJICTBE

8. Kuaccudukamus, ctpoeHre 1 HOMEHKIIATypa OpPTraHUYECKHIX BEIIECTB

9. CBoiicTBa OpraHUYECKUX COCTUHCHUM

10. Oprannyeckue BellecTBA B IKU3HEACITENBHOCTH 4ejoBeka. [Ipom3BoacTBO U
MIPUMEHEHHNE OPTaHUYECKHUX BEIIECTB B IPOMBIIIJIEHHOCTH

11. Kunetnyeckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIUil

12. TepmoamHaMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS XUMHYECKUX peakiuii. PaBHoBecue
XUMUYECKUX PEAKLIUN

13. IucnepcHbie cuctemMbl U GaKTOPbl UX YCTOMUHUBOCTH

14. UccnenoBanue CBOMCTB JUCIEPCHBIX CUCTEM Ui UX UIACHTUPUKAIIIN

15. O6GHapyxeHHue OpraHUYECKUX BEIIECTB OTHENIBbHBIX KJIacCOB C HCIOJIb30BAHUEM
KaueCTBEHHBIX PEaKIU

16. O6GHapyxeHHE OPraHUYECKUX BEIIECTB OTICIBHBIX KJIacCOB C HCIHOJIb30BAHUEM
KaueCTBEHHBIX PeaKU

17. Xumus B OBbITY U IPOU3BOJCTBEHHOMN JESITETFHOCTH YEJIOBEKA

3aganue

Bapuanr 1

1. C xakumu u3 NEPCUNCIICHHBIX BCHICCTB 6YJICT pcarupoBaTtb BOAaA. 3amuiure YpaBHCHUC
peaKHHﬁ, HNOAITUIINTEC TUIIbI peaKuHﬁ M Ha3BaHUA CJI0KHBIX BCIICCTB.

Al Li P20s5 02 (4 6anna)

2. Kakyro maccy umeer kucinopos oovemom 7 1?7 (1 6as)

3. 3anuummTe ypaBHEHUS PEAKIMH, C MOMOIIbIO KOTOPHIX MOKHO OCYIIECTBUTH CIEIYIOLINE
npeBpaineHus. PaccraBbre K03 puLIneHTHI.

Li => LiOH => Li,SO4 (2 63.]1.]13)

4. 3akoHYMTE YpaBHEHUS peaKifii, paccTaBbTe KOI()(UIIMESHTHI:
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Mg + H2CO3 =

Ag + HNO3 (xoH11.) =

H2S04 + Fe 2, O3 =

H2CO3 + Ba(OH)2 = (4 6aana)

Bapuanr 2

1. C xakuMM W3 MEPEUMCIICHHBIX BEUIECTB OyaeT pearupoBaTh BOJA. 3aNMILUTE YpaBHEHHE
peaxkuui, HOJNUIINTE TUIbl PEAKIIMK U HA3BAHUS CIIOXKHBIX BEILIECTB

K, Ho, C0,, ZuO (4 6aaua)

2. Kakoii 00beM 3aHuMaeT a3oT maccoit 14 r? (1 6asr)

3. 3anumuTe ypaBHEHUs PEAKIIHiA, C TOMOMIBIO KOTOPBIX MOKHO OCYIIIECTBHUTD CIIETYIOIINE
npespaieHus. PaccraBbre koA QUIIUEHTHI.

H20 => H3PO4 =>Zn3(P04)2 (2 6aJ1 a)

4. 3akoHUMTE ypaBHEHUS peakluii, paccTaBbTe KO3(PPUIIMEHTHI:
Zn + H2S0O4 (pas6.) =

Zn + 2H2S04 (ko) =

HC1+ NaOH =

HNOs; + K,C03 = (4 63.]1.]13)

YcaoBusi npoBeeHUst
[IpomexyTouHas aTTecTalys NPOBOJUTCS B OJMH 3TAIl — BHIMOJIHEHHE TECTOBBIX 3a/1aHU;
KosnuecTBo BapuaHTOB 3aaHus AJ1s IK3aMeHy011erocsi — 2
Bpems BbinosiHeHus 3aganms - 40 MuHyT
OO6opynoBanme: nuct Oymaru, mapuKoBasi pydka, Tablvia KBaJIpaToB.

Kputepun oueHuBaHus
OTBET OLIEHUBAECTCS OMMEMKOU «5», €Clu:

90% u GoJee MPaBHUIIHHBIX OTBETOB,;
Ommemka «4» CTaBUTCS B CIEAYIOMUX CIyJasiX:
Ot 75% 1o 89% mpaBUIEHBIX OTBETOB
Ommemka «3» CTaBUTCS, €CIIH:
Ot 50% no 74% mpaBUIBHBIX OTBETOB
OTMeTKa «2% CTaBHUTCS, €CIIH:
Menee 50% npaBUIbHBIX OTBETOB
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3. PEKOMEHIAYEMAS JIMTEPATYPA U UHBIE UHCTOYHUKHU

OcHOBHbIE€ HCTOYHHUKMH
1. C.I'abpuensH. Y4yeOHUK 11t 001ieoOpa3oBaTenbHbIX yupexaeHnid. «Xumus. 10 kiacc.

bazoBslii ypoBeHb». - M.: [lpoda, 2021.
2. C.Il'abpuensH. YueOHUK st 00mIe00pa3oBaTEeNbHBIX yUpexkaeHnid. «Xumus. 11 kmacc.
bazoBsrit ypoBenby. - M.: lpoda, 2021.
JlonoiHUTeIbHAS JIUTEpPaTypa
1. C.Iabpuensn, WU.I'. OctpoymoB, A.I'.BBenmenckas. «Opranuueckass XMMHsI B TeCTax,
3amauax W ynpaxHeHusx. 10 kimacc. YdueOHoe mocoOue st 001meo0pa3oBaTeIbHBIX
yupexeHuit», M: lpoga. 2019.
2. O.C.TI'adpumensn, U.I'. OctpoymoB. Xummus. Matepuansl st oarotroBku k EI'D, M.:
Hpoda, 2021.
3. O.C.Taopuensn, IL.I. Octpoymon. I1.B.PemeroB 3amaum 1o XWMHHM W CHOCOOBI HX
pemenus 10-11 kmacest. M.: Ipoda, 2019.
4. C.I'abpuensn, N.I'. OctpoymoB, A.I'.Benenckas. «O0mast Xumusi B TeCTax, 3a7adax u
ynpaxkaeHusX. 11 kmacc. YueOHoe mocodue it 001eo0pa3oBaTeIbHBIX YIPEKICHUN,
M.: dpoda, 2019.
5. O.C.l'abpuensn, U.I'. OctpoymoB. Xumusi. Matepuainsl i moarotoBku Kk EI'D. », M.:
Hpoda, 2019.
6. O.C.l'abpuensH, II.I. Octpoymosn. I1.B.PemeroB 3amaum mo XWMHM U CHOCOOBI HX
pemenus 10-11 kmacesl. M.: Ipoda, 2019.
NHTEpHET-NCTOYHUKH
1. http://vwww.alhimik.ru IpeacraBiaeHs! cieayromue pyoOpUKn: COBETH aOUTYPUEHTY, YIUTEITIO

XHUMUH, CIIPABOYHHUK (OYEHBb OOJIbIIAsl MOJ00OpPKA TAOIUIl M CIPABOYHBIX MAaTEPHAIIOB), Becémas
XHUMHUS1, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX CBEICHUI)
2. http://www.hij.ru/ Xypran «XuMus 1 )KU3Hb» MOHATHO M 3aHUMATEJIbHO PaccKa3biBaeT 000

BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexkrpoHHBIH >XypHan «XUMHUKA W XAMHS». B
)KypHaJie TPEICTABICHO MHO)KECTBO OIBITOB IO XHMHH, COICPKUTCS MHOTO 3aHHUMATEIbHOM

HH(OPMAIIHH, TO3BOJISIONICH YBIICYb YYCHUKOB KCIIEPUMEHTAIBHOM YaCThIO MIPEAMETA.
4. http://c-books.narod.ru JIutepatypa 1o XMMHH.
5. http://lseptember.ruA _ Xypuan «IlepBoe ceHTSIOps» IS yUUTENIEH 1 HE TOJIBKO. B HEM

HPEJICTABICHO OOJIBIIOE KOJMYECTBO PadOT YYCHHKOB, B TOM YHCIE U HCCIIEIOBATEIBCKOTO
Xapakrepa.

6. http://schooibase.ru/articles/items ximiya Bcepoccuiickuii mIKONBHBIA MOPTal CO CCHUIKAMH
Ha 00pa3oBaTeIbHbIC CAUTHI IO XMMHUHU.

7. www.periodictabie.ru COOpHHK cTaTeii O XMMHYECKHX D3JEMEHTaX, HJUTIOCTPHPOBAHHBIH

OKCIICPUMCHTAMU.


http://vvww.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://lseptember.rua/
http://schooibase.ru/articles/items
http://www.periodictabie.ru/
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