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1. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS TPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O KYPCA

HJlaHI/IpyeMbIe Pe3yJabTaTbl 0CBOCHHUA THCHMIIMHBI

Jucunnaapuble?

O0mme!

Kon u HaumeHoBaHue GopMHUpPYyeMbIX KOMIETEHIUI
OK 01. Bei6upaTs cnoco0bl penieHus 3a1a4

npogeccuoHANbHOI 1esITeTbHOCTH NPUMEHUTEIbHO
K Pa3JIn4YHbIM KOHTEKCTAM _

B yacTH TPyA0BOr0 BOCIIUTAHNA:
TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPyAoIr00ue;
- TOTOBHOCTb K aKTUBHOM JEATECILHOCTH .
TEXHOJIOTMYECKON U COLMaNIbHON HAPaBIEHHOCTH,
CHOCOOHOCTh MHUITMUPOBATh, INTAHUPOBATH U
CaMOCTOATCIIbHO BBIMIOJIHATHL TaKYIO ACATCIbHOCTD,
HHTEpPEC K Pa3IMYHBIM cepaM NpodheccHnoHaATLHON
JIeSITEIILHOCTH,
OByageHne yHUBepCcaJIbHbIMH Y4eOHBIMH
MO3HABaTeJbHbIMH AeiCTBUSIMM:
2 0a30BbIe JJOrHYecKHe JeicTBHSA:
- CaMmocCTOSTENLHO (OopMyIHpOBaTh U
aKTyaJIM3UpOBaTh MPoOIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

OCHOBAHUS JIJIsl CPaBHEHUS, KITAaCCH(DUKAITUH U
- OMNpEeAemsTh el ASITeIbHOCTH, 33aBaTh
napaMeTpbl U KPUTECPUHN UX JOCTHIKCHUS,
BEISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B
paccMaTpUBaeMbIX SBJICHUSX;
- BHOCHUTb KOPPEKTUBEI B ICATCIIbHOCTH, OUCHUBATH
COOTBETCTBHUE PE3yIBTATOB LIEJISIM, OLCHUBATH PUCKU
MOCJIEACTBUM EATENbHOCTH;
Ppa3BUBaTh KPCATUBHOC MBIINIJICHUEC MTPHU PECIICHUN
JKU3HEHHBIX TPOOIeM

6) 0a30BbIE HCCJIEIOBATENbCKHE IeliCTBUSA:

- BIIAJICTh HABBIKAMH y4EOHO-HCCIICAOBATEILCKON U
MIPOEKTHOH J1eTeNbHOCTH, HaBbIKAMU Pa3pelleHus
npobJiem;

3JIEKTpOHHAst 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OpOHUTAIA
aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIILHOCTS,
CTCIICHb OKUCJICHUA, XUMHUYCCKaA CBA3b, MOJIb, MOHHpHaH mMmacca,
MOJISIPHBIH 00bEM, YTIIEPOIHBIN CKeTeT, PyHKIHOHAIbHAS TPYIIa,
pamuKan, u30Mepusi, U30Mepbl, TOMOJIOTHYECKHA Psijl, TOMOJIOTH,

OHMOJIOTHYECKY aKTHBHEIC BEIIEeCTBA (YTIICBOBL, JKHUPHI, OCIIKH),
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYISIPHbIC

= YCTaHaBJIMBATb CyH.[eCTBeHHLIﬁ MPU3HAK UIIN
QJICKTPOJIUTEI, HEBJICKTPOJIUTHI, DJICKTPOJIUTUICCKAA AUCCouanus,

0000111EHNS;
XMUMUYECKOE PAaBHOBECHE),TCOPUH U 3aKOHBI (TCOPHS XUMUIECKOTO

BJIAJIETh CUCTEMOW XUMUYECKHUX 3HAHUM, KOTOpas BKIKOYAET:
OCHOBOTOJIATAIOIME TIOHATUS (XUMUYECKUH DJIEMEHT, aTOM,

YTiIeBOAOPOAbI, KUCIOPOA- U a30TCOACPIKAIINEC COCIUHCHN A,

COCAMHECHU S, KpUCTAIJIMYECKas pCIICTKa, TUIIbl XUMHWYCCKUX
peakuuit (OKUCIUTENTLHO-BOCCTAHOBUTEIBHBIC, IK30-
SHIOTEPMHUYECKUE, PEAKIINM HOHHOTO OOMEHa), pacTBop,

OKUCJIHUTEIIb, BOCCTAHOBUTEIIb, CKOPOCTH XUMHYECKOI peakum,

CTPOCHUS OpraHnyeckux BemecTB A.M. bytieposa, Teopus
3JEKTPOJIUTUUECKON JUCCOLMALUU, Tepruoaudeckuii 3akon .M.
MeHnpeneeBa, 3aKOH COXPaHEHHUS] MaCChI), 3aKOHOMEPHOCTH,
CHUMBOJIHYECCKHH S3bIK XUMHH, (PAKTOIOTUICCKHE CBEICHIS O
CBOWCTBAX, COCTaBe, IMIOJyICHUH U 0€30ITaCHOM HCIIOIE30BAHIH
Ba)KHEUIIIMX HEOPTaHUYECKUX U OPTaHHMYCCKHX BEIIECTB B OBITY U
MIPAKTUYECKOHN JeATETHHOCTH YeJIOBEKa,;

- YMETb BBISIBIIATH XapaKTE€pPHbIEC IPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX MOHATHH, TPUMEHSITH COOTBETCTBYIOIINE MOHITHS ITPU
ONMCAaHUU CTPOEHHS U CBOMCTB HEOPTAaHUUYECKUX U OPraHUYECKUX
BELIECTB U UX NMPEBPAILEHUH; BBISBISTh B3aUMOCBSI3b XUMHUECKUX

3HAHUU C TIOHATHUSIMU U NPEACTABICHUSIMU IPYTUX




- BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3aj]ady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHMS, HAaXOUTh apIryMEHTHI [ J0Ka3aTelbCTBA
CBOMX yTBEPKJICHUI, 3a1aBaTh NTapaMeTPbl U KPUTEPUU PELLICHUS;

- aHAJIM3UPOBaTh IOJYYEHHbIE B XOJI€ pEIICHUS 3aJaud pPe3ysbTaThl,
KPUTHYECKU OLEHUBATH MX JOCTOBEPHOCTh, NMPOTHO3HPOBATH M3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTh 3HAHMs B MO3HABATENIbHYIO M MPAKTHUECKYyl0 00jacTu
PKM3HECSITEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

- BBIIBUIAaTh HOBBIC UJCH, IPEIaraTh OpUriHAJIbHbIE OJXO0bl U PELICHMUS;
- CIIOCOOHOCTh HX HCIIOJIB30BaHUSA B IO3HABATEIBLHOM M COIMAJILHOM
MpaKkTUKe

€CTeCTBEHHOHAYYHBIX IIPEIMETOB;
- YMETb COEIMHEHN
MEXXTyHAPOJTHOTO COI03a TEOPETHISCKONW M MPUKIATHON XUMHN U TPUBHAJIHHEIC
Ha3BaHUS BaKHEHIINX BemecTB (ITHWJICH, AaleTWICH, TIHIEepHH, (eHodm,
(hopMarbIeTH, YKCyCHas KHCJIOTA, TIIMINH, yTapHBIA ra3, YTJEKUCIBIA Tas,
AMMUWAK, ramcHas HU3BCCThb, HCramcHas HU3BCCThb, INHUTLHCBAA COoaa U )lpyFI/IX),

HCII0JIB30BAaTh HanMCHOBAHUA XUMHUYCCKHX

COCTaBJIATh (POPMYJIBI HEOPTAHHUYCCKUX U OPTaHHUYECKUX BEIICCTB, YPaBHEHUS
XUMHYCCKUX DPEaKIUH, OOBSICHATH WX CMBICT; MOATBEPXKIATh XapaKTCPHBIC
XMMHUYECKHE CBOICTBAa BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTaAMU U
3anUCSAMH YPaBHEHUM XMMUYECKUX PEaKlnii;

- YMETh YyCTaHaBIUBaThb MPUHAIJIEHKHOCTh HU3YUYEHHBIX HEOPraHMYECKUX U
OpraHWYecKUX BEIIECTB K OIPENEICHHBIM KjaccaM M TpyNmnaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTaB M BaXKHEMIME CBOWCTBA; OINPEAETATh BHIIbI
XUMHYCCKUX CBs3ei (KOBaJeHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOIHAs),
TUTBl KPUCTAIUIMYECKUX PEMICTOK BEIISCTB; KIACCH(PHUIIMPOBATH XUMHUCCKUE
[peaKLnH;

- chopmupoBathb 0 MaTepuaJbHOM  €IMHCTBE
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJICHUH MPUPOJIBI; O MECTE U 3HAYEHUH
XIMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIH B O0CCIICUYCHUH YCTOHYIHUBOTO
[PA3BUTHI YEJIOBEYECTBA: B PEUICHUH MPOOJIEM 3KOIOTUIECKOM, SJHEPIeTHUCCKOM

MpeACTaBJICHHUA: MHpa,

M THIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHWU HOBBIX
MaTepuaioB, HOBBIX HMCTOYHHKOB JHEPTHH, B 00ECIECYEHHH PallMOHAILHOTO
MPUPOAOIIONL30BaHUs, B (JOPMUPOBAHNN MHUPOBO33PEHUS M OOIIEH KYyJIbTYphI
YeoBeKa, a TakKKe JKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310pOBBIO U MIPUPOJIHOM cpejie;

- BJIaJETh  CHCTEMOM  XUMHYECKMX  3HAaHUH,  KoTopas
OCHOBOIIOJIATAIOIINE TOHATHUS (IOTOJHUTEIBHO K CHCTEME IOHSTHUH 0a30BOro
VPOBHSI) OCHOBHOE BO30Y’>K/IEHHOE  COCTOSIHUE
rHOpUIM3AIH AaTOMHBIX OpOuTane, xummdeckas cBs3b ("'<J " u

CBSI3H), MOJISIpHAS

BKJIFOYACT:

H30TOIIbI, u aToMma,

KpAaTHbIC




KOHLICHTPALIHS, CTPYKTypHas dopmya, HU30MepHus (cTpykTypHas,
reoMeTpuueckas (I[HC-TPaHC-U30MEPHsI), TUIIbl XMMUYECKUX PEaKLUUi (roMo- 1
reTeporeHHble, OoOpaTHUMble U HeEOoOpaTHMBIE), pacTBOPbl  (MCTHHHBIE,
ITUICTIEPCHBIE CHCTEMBI), KPHUCTAJUIOTHAPATHL, CTETICHb TUCCOLUALINH, 3JIEKTPOJIN3,
KPEKUHT, pudopMuHT); TEOpHUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33PEHUYECKHE 3HAHMA, JeKallde B OCHOBE NMOHMMAHHS NMPUUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SBICHUH, COBPEMEHHBIE MIPEACTABICHUSI O CTPOCHHN
BEIIECTBA HAa AaTOMHOM, MOJICKYJSIDHOM H HaJIMOJIEKYJSIPHOM YPOBHSIX;
[IPEJCTAaBICHNUSA O MEXaHH3MaX XMMUYECKHUX pPEeakIuil, TepMOAMHAMMYECKHX U
KHHETHYECKUX 3aKOHOMEPHOCTSIX MX IPOTEKaHHS, O XMMHUYECKOM pPaBHOBECHH,
ITMICTIEPCHBIX CHCTEMax, (PaKkToJOTHUECKHe CBEINEHHS O CBOMCTBaX, COCTaBe,
[MOJydeHUH W OE30IIaCHOM HCIIOJIB30BAaHMM BAXKHEHMIIMX HEOPTaHHUYECKUX H
OpraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOI MAEATENFHOCTH YeIOBEKa;
00IMX HAy4YHBIX MPHUHOMNAX XHMHYECKOTO IIPOM3BOJACTBA (Ha MpuMepe
[IPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHaKa, METaHOJIa, IepepaboTku HePTH);

- YMeTb MpPOBOJMTH PAacueThl MO XHMHYECKMM (OpMyJaM M YpPaBHEHUSIM
XMMHYECKHX Peaknuii ¢ NCIOIb30BaHNEM (PU3NIECKUX BEJIMYMH (Macchl, 00beMa
ra3oB, KOJHYECTBA BEIIECTBA), XapaKTEPU3YIOINX BEIIEeCTBA C KOJIMYECTBEHHON
CTOPOHBI: PacueTsl 110 HAXOXKACHUIO0 XUMHYIECKONW (POPMYJIBI BEIIECTBA; PACYETHI
Macchl (0ObeMa, KOJIMYECTBAa BEILIECTBA) IMPOAYKTA PEAaKIUH, €CIM OJHO U3
HCXOJHBIX BELIECTB JAHO B BHUJE PAcTBOpa C ONPEAEICHHON MaccoBOil gonei
[PACTBOPEHHOTO BEIIECTBA WJIM TaHO B W30BITKE (MMEET NPUMECH); PacUeTh
MaccOBOH MM 00BEMHOM J0JIM BBIXO/1a MIPOJIYKTa PEaKIMU; PacuyeThl TEIIOBOTO
b dekTa peakunii, 00beMHBIX OTHOIICHUH ra3os.;

- YMeTb BBUIBIATH XapaKTEPHbIE MPU3HAKM M B3aMMOCBS3b H3yYEHHBIX
MOHATHH, NMPUMEHATh COOTBETCTBYIOLIME MOHSTHS IPU ONHMCAHWU CTPOCHUS U
CBOHCTB HEOPraHMYECKMX W OPraHWYeCKUX BEIIECTB M WX MpPEBpPaIlCHUH;
BBISIBJISATH B3aUMOCBSI3b XUMUYECKUX




3HAHWH C TIOHATHSIMA W TPEACTABICHUSIMH JAPYTHX IPEIMETOB Ui Ooiee
0OCO3HAHHOTO MOHWUMAaHUsSI M OOBSICHEHHsS CYIIHOCTH MaTepHalbHOTO eIMHCTBA
MHpa; HCIIOJIb30BATh CHUCTEMHBIE XHMHYECKHE 3HAaHUS U1 OOBSCHEHHS U
[IPOTHO3UPOBAHMS SIBICHUH, HMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLLY;

- yMeTb HCTIONb30BATh HaNMEHOBAHUS XUMHAYECKUX COeNHEHNH
MEKIyHAPOIHOTO COI03a TEOPETUUECKOI M NMPUKIAJHOW XUMHU U TPUBUAJIBHBIC
Ha3BaHUS BELIECTB, OTHOCSIIUXCS K M3YyYEHHBIM KJaccaM OPTaHWYECKHX U
HEOPraHMYECKUX COEAMHEHUH; MCHOIb30BaTh XHMUYECKYIO CHMBOJUKY IS
cocTaBiIeHUs  (HOPMYJN  HEOPTaHWIECKMX  BEMIECTB, MOJEKYJSIPHBIX |
CTPYKTYPHBIX  (pa3BepHYTHIX, COKpalICHHBIX W  CKEJIETHBIX)  (OpMyJ
OpraHMYECKHX BEIIECTB; COCTABJIATh YypPaBHEHHUS XHMHUYECKHX peakiui u
pacKphIBaTh UX CYIIHOCTh: OKHUCJIMTEIBHOBOCCTAHOBHUTEIBHBIX pPeaKUUi
[OCPEJCTBOM COCTABJICHHS! 3JEKTPOHHOIO OajlaHca 3THUX peaklWi; peakuuit
MOHHOTO OOMEHAa ITyTeM COCTaBJICHHMS HX IOJIHBIX W COKPAIIEHHBIX HOHHBIX
YpaBHEHHIA; peakuuit TUAPOJIN3A, peakuuit
KOMIUIEKCOOOpazoBaHust (Ha TpUMEpe THIPOKCOKOMIIEKCOB IMHKA U
QUIIOMHHUS); TOATBEPXKIAaTh XapaKTepHblE XWMHYECKHE CBOHCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU M 3aIllMCAMH YPaBHEHHH XHMHUYECKHX
[peaxiuii;

- yMeTh KJIacCH(HUIMPOBATh HEOPTaHWYECKHE M OpraHHMYeCKHe BEIecTBA U
XIMHU9YECKHE PEaKIN{, CaMOCTOATENIFHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS
KIaccH(UKAIIN U3yJaeMbIX XUMHUYECKUX O0BEKTOB; XapaKTepHU30BaTh COCTAaB U
Ba)XHEHIIIME CBOMCTBA BEIIECTB, MPUHAMJICKAINX K ONPEIEIeHHBIM KilaccaM U
rpynmaM COEIWHEHHH (IIPOCThIE BEIIECTBA, OKCHIBL, THIPOKCHABI, COJH;
YIIIEBOIOPOABI, MPOCTBIE 3(UPHI, CIOUPTH, (EHONBI, aNbJeTHUABI, KETOHBI,
KapOOHOBBIE ~ KHCIJIOTBI, CJOXHBIE 3(UPBI, JKUPBL, YIJIEBOJBI, AMHHBI,
AMHHOKHCIIOTHI, OSJIKM); IPUMEHSTH 3HAHUS O COCTaBE M CBOWCTBAX BEIECTB IS
DKCIEPUMEHTAIBHOW IPOBEPKM TUIOTE3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH
[IPOTEKAHUS XUMUUECKUX PEaKLUI ¥ IPOTHO3UPOBAHUS BO3MOXKHOCTEH HX




OCYILECTBIICHUS,

yMETb TOATBEPXKIaTh HA KOHKPETHBIX IIpUMEpax XapakTep

3aBHCHMOCTH peaKHHOHHOﬁ CIIOCOOHOCTHU OpPraHU4YCCKUX|

COCIMHEHUI OT KPaTHOCTU U TUNa KoBajieHTHOU cBsi3u ("P " u ""
B3aMMHOI'O BJIMSHUS aTOMOB M TPYIIl aTOMOB B MOJEKyJax; a
Tak)Ke OT OCOOCHHOCTEH pealn3aluy Pa3IuYHbIX MEXaHU3MOB
MPOTECKAHUS PEAKIINT;,

- YyMETh XapaKTepU30BaTh JJICKTPOHHOE CTPOEHHE aToMOB (B
OCHOBHOM M BO30Y>KICHHOM COCTOSIHUM) U HOHOB XUMHYECKHX
biaeMeHToB 1 - 4 mepuonoB Ilepmoamdeckorn cucremsr .M.
MenzeneeBa U UX BaJCHTHbIE BO3MOXKHOCTH, HCIIONb3Ys MOHATUS
"s", "p", "d-anexTpoHHbIe" OpOWTANM, SHEPreTUUYECKHE YPOBHHU;
OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XMMHYECKUX

PIEMEHTOB M 00pa3yeMblX HMMH COCAMHEHUW MO TepuojaM |

OK 02. Ucnosib30BaTh
COBpeMEeHHbIe
Cpe/ICTBA MOMCKA,
aHaJIM3a u
HHTEepHpeTanuuu
uHopManuu u
WH(OpPMalMOHHBbIE
TeXHOJIOTHH JJIst
BBINOJTHEHHS 32124
npogeccuoHAIbHOU
NesTeJIbHOCTH

B 06s1acTH HEHHOCTH HAYYHOT'0 MO3HAHUS:
chopmupoBanHoe™  MHPOBO33PEHHS,

COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKd M OOIIECTBEHHOMH

KyJIBTYD,
MecTa B

IMPAaKTUKH, OCHOBAHHOTI'O Ha JUaJIore

CHOCO6CTBYIOHI€F0 OCO3HaHUIO CBO€TO

[TOJIMKYJIBTYPHOM MUPE;
- COBEPILICHCTBOBAHUE S3BIKOBOW M YMTATENIBCKOW KYJBTYpBI
Kak CpeICTBAa B3aUMOJEUCTBUSA MEXKIY JIIOAbBMU U IIO3HAHUSA
MUDa;

OCO3HaHUE LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH
OCYILECTBIIATH IIPOECKTHYO UCCIIEI0BATEIBCKYIO
NEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;
Osnanenue YHHBEPCAJIbLHBIMH
M03HABATE/JIbHBIMH 1eHCTBUSIMH:

B) padora ¢ uHpopManmeii:

u

yueOHBIMU

- BIAIETh HABBIKAMH IOAVYEHHWS WHMOODMAIIMKA U3 MCTOYHHUKOB

- YMETh IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKHI 3KCHEPUMEHT
(mpeBpalieHuss OpPraHWYecKUX  BEIIECTB  IpHU
MOJIy4eHHE DSTUJICHA W M3yYEHUE €ro CBOMCTB, KayeCTBEHHbBIE
peakuuu
neHaTypanusi OeJIKOB MPU HarpEeBaHUU, IIBETHBIE PEAKIIUU OENIKOB;
POBOJIUTH PEAKLIMU MOHHOTO OOMEHa, ONpeAesTh CPey BOJIHBIX
[PacCTBOpPOB, KAayeCTBEHHbIE pEaKlIMM Ha cyinbdar-, kapOoHaT- M

HarpeBaHHuu,

Ha aJIbJACTUbI, KpaxMaJI,YKCYCHYIO KHCJIOTY,

XJIOpHI- AQHUOHBI, Ha KAaTHOH aMMOHUS; pemars
DKCIIEpUMEHTAJIbHBIE  3a7aud 0o TemaM  "Meramiel" ©
"Hemetamnbl") B COOTBETCTBHUM €  MpaBUIaMH  TEXHUKH

0E30MacHOCTH TpU OOpaIIeHUH C BEIIECTBAMU U JTaOOPATOPHBIM
000pyI0BaHUEM;
DKCIIEpUMEHTa B (hOpMe 3aluch ypaBHEHUH COOTBETCTBYIOIINX
[peakiuii 1 GopMyITHPOBATh BHIBOJBI HA OCHOBE ITHX PE3YJIHTaTOB;
- YMETh aHAJIM3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO, TTOTYyIaeMYIO

MMpEaACTaBIATH PE3YIbTATHI XUMHNYECKOI'O

M3 pa3HbIX HMCTOYHHMKOB (CPEACTB MAaccoBOM HMHGMOPMAIIUH, CEThH




- Cco3MaBaTh TEKCThI B PA3IUYHBIX (opmarax ¢ ydeToMm
HasHauYeHUs WHQOpPMAIMM W IIEJIEBOM ayAWTOpHH, BhIOMpas
ONTUMATBHYIO (POPMY MIPEIICTABICHUS U BU3YaIH3alliH;

- OIICHMBATh JOCTOBEPHOCTbH, JISTUTUMHOCTh HMH(OpMALINH, €€
COOTBETCTBHE MPABOBBIM U MOPATBHO-ITHUECKUM HOPMAaM;
cpeacTsa
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEUICHUHM KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPraHU3aIMOHHBIX 337a4 ¢ COOI0ICHUEM
TpeOOBaHUN 3PrOHOMHUKH, TEXHHKH OE€30IaCHOCTH, THUTHECHBI,
pecypcocOepeKeHUs, TMPaBOBBIX M 3TUYCCKHX HOPM, HOPM
MH(pOpMaIMOHHOM 0€30MMacHOCTH;

- BJIAJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI MHPOpMaIuy,
MH()OPMAIIMOHHON 0E€30MaCHOCTH JTMYHOCTH;

- HCIIOJb30BaTh UH(POPMAIIMOHHBIX u

XUMHYECKHUX SIBICHUN (HAONIOICHUE, W3MEpPEHHUE, IKCIICPHUMEHT,
MOJICIIMPOBAHUE);
- YMCTb HNPOBOJAUTH PACUCTBl 110 XHUMHWYCCKUM q)OpMy.HaM n
peakuuii ¢  HMCIOJIb30BaHUEM
XapaKTEPU3YIOLIUX C
KOJTMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMaIbHBICYCIIOBHSI)
KOJIMYECTBAa  BEIECTBA;
XUMUYECKHE 3HAHHS s MPUHATHS PEUIeHH B KOHKPETHBIX
BEUIECTBAMH M UX

YPaBHCHUAM XUMHNYCCKUX

(U3NYECKUX  BEJMYHH, BELIECTBA

ra3os, HUCIIOJIB30BAaThb CHCTCMHBIC

PKM3HEHHBIX CHTYallMsIX, CBS3aHHBIX C
PUMCHEHHEM;

- YMETh CaMOCTOSATENIFHO TNIAHUPOBATh U IIPOBOIUTH XUMHUYECKHIHA
HKCIIEPUMEHT (IOJTy4YEHHE U N3yYCHHE CBOWCTB HEOPTAaHHMUYECKHX U
OpPTaHUYECKUX BEIECTB, KAUECTBEHHbBIC PEaKIMH YTJIEBOIOPOJIOB
PA3IMYHBIX KIACCOB M KHCIOPOACOACPKAIINX OpPTraHMYECKHX
BEIIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 32144 110 PacIiO3HABAHHIO
HEOPraHWUYECKUX M OpPraHMYECKHUX BEILIECTB) C COOJIIOJIEHUEM
MpaBul O€30MaCHOT0 OOpallleHHs ¢ BEeleCTBaMH U J1a0OpaTOPHBIM
000pyI0BaHUEM, dbopmynupoBaTh enu

MPENOCTABNIATh B pa3IU4HON (popme pe3yibTaTbl dKCIIEPUMEHTA,

HCCIIEIOBAHUA,

QHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;
- YMETb OCYLIECTBIIATH ILIEJICHANIPABIICHHBIM MOMCK XUMUYECKOU
MHGOPMALlMKM B PA3JIMYHBIX MCTOYHUKAX (HayyHas U YydeOHO-
Hay4yHas JMTepaTypa, CpEeACTBAa MacCOBOW HWH(OpPMALIUHU, CETh
VHTepHeT U Jipyrue), KpUTHUECKH aHAIU3MPOBATH XUMHUYECKYIO
uHpopManMo, repepadaThiBaTh €€ HCII0JIb30BATh
COOTBETCTBUHU C ITOCTABJIEHHOH y4eOHOIl 3a1aueii;

u B

- BJAJETh CHUCTEMOW 3HAaHMM O METOJaX HAyYHOro IO3HAHUS
SBJICHUW TPUPOJIbI, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX H

OK 04. O¢pdexTuBHo
B3aHUMOIEeHCTBOBATH U

- TOTOBHOCTb K CaAMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPEACICHUIO,

- YMCTb IUIAHUPOBATH WU BBIIIOJIHATH XAMUYECKHUI OKCIICPUMECHT (r[peBpameHI/m
OPraHNYCCKUX BEIICCTB IIPU HArpE€BaHUU,
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paborath B
KOJUIEeKTHBE U
KOMaHj1e

-OBIIaJICHUE  HaBBIKAMH  y4e€OHO-HCCIIEIOBATENIbCKON, MPOEKTHOH U
COLIMANIBHOI JIeATeIbHOCTH;

OBianenne YHHMBePCAJIbHbBIMHU KOMMYHHMKATHBHBIMH
MeHCTBUSIMM

0) coBMecTHasI 1eATeJIbHOCTD:

- IOHHMATh u HCII0JIb30BaTh MpeuMyIecTBa  KOMaHIHOU u
WHAWBUAIYAIbHONW PaOOTHI;

- TpPUHUMATH [EIH COBMECTHOW JESATENBHOCTH, OpPTaHW30BBIBATH U

KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTUKEHHUIO: COCTABIATh IUIaH JEHCTBUM,
[pacTIpeieNaTh PO C YIETOM MHEHHHA YYaCTHHKOB OOCYKIATh PE3yIbTaThI
COBMECTHOH paboTEHI;

KOOPJHUHUPOBATH pabory B
BUPTYJILHOTO 1 KOMOMHHPOBAaHHOT'O B3aMMOICHCTBHS;

W BBIIIOJHATH YCIOBHUAX  pCaibHOTIO,

- OCYIIECTBIATH MO3UTHBHOE CTPATETHYECKOE IOBEICHHE B PA3IMYHBIX
CUTYaIUsIX, IPOSIBIIITE TBOPYECTBO M BOOOPAKEHHE, OBITH MHUIIATHBHBIM
OBJ1ajeHNe YHUBEPCAIbHBIMU PeryJIATHBHBIMM AeHCTBUSIMU: T)
npuHsATHE cedsl U APYTUX JIojeii:

- TPUHUMATh MOTHUBBI M apTyMEHTHI APYTHX JIIOJEH TP aHAIH3e
[pE3YJIbTaTOB JEATEILHOCTH;

- TIPU3HABATh CBOE IIPABO M MPABO JPYTHX JIIOJICH Ha OMIHOKHY;

-~ Pa3BUBATH CIIOCOOHOCTH MIOHUMATh MUp € MO3UIHUHA APYTOro 4C€JIO0BCKA,

MOTy4eHWE JSTHJICHA M W3YYCHHE €ro CBOWCTB, KAauECTBEHHbIC DPEaKIWW Ha
QIIBICTUABI, KPaXMaJyKCyCHYI0  KHCJIOTy; ICHAaTypamnus npu
HarpeBaHMM, LIBETHBIC peaKknuy OCJIKOB; MPOBOJIUTH PEAKIMU MOHHOTO OOMeHa,
OIIPEAEIATh CPely BOAHBIX PAcTBOPOB, KAaYECTBEHHBIC PEaKIMU Ha Cyibdart-,
KapOOHaT- XJIOpH - Ha  KaTMOH aMMOHMS;  peIIaTh
PKCIEepUMEHTaNbHble 3ajaud no TeMmaM '"Meramns!" u  "Hemeramnsl") B
COOTBETCTBMM C IIPaBWIaMH TEXHUKH O€30IaCHOCTH NpU OOpalleHun ¢
BEIIECTBAaMH M JIaDOpaTOPHBIM 00OpPYIOBAaHHEM; NPEICTABIATh PE3YJIBTATHI
XMMHYECKOTO 3KCIEPHUMEHTa B (pOpME 3alHCH YPAaBHEHUI COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIMpOBaTh BEIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

OeIKOB

u AHHUOHBI,

-YMETh CaMOCTOSATEIFHO IUIAHUPOBATh M MPOBOJUTH XUMHYECKHI SKCIICPHMEHT
(moJTydeHHe W M3YyYCHUE CBOMCTB HEOPTraHMYECKUX M OPraHWYCCKHX BELIECTB,
peakluyd  YIJIEBOAOPOMOB
KHCJIOPOACOEPIKAINX OPTaHUYECKUX BEIIECTB, PELICHUE YKCIIEPUMEHTATbHBIX
3ajgady 10 pPACIO3HABAHUIO HEOPTaHWYECKHX M OPraHWYeCKUX BELIECTB) C
mpaBuil  Oe3zomacHoro  oOpamieHus ¢

obopynoBaHueM, (OPMYIHUpPOBATh  LENIH
MPEeNOCTABIIATE B Pa3IMYHON (hOpMe pe3ybTaThl IKCIEPUMEHTa, aHAIH3UPOBATh

Ka4YCCTBCHHBIC Ppa3JIMYHbIX KJ1aCcCOB u

COOII0IEHIEM BEIIECTBAMH H

TabopaTOpPHBIM HCCIICIOBaHMUS,

1 OLICHMBATb UX JOCTOBEPHOCTD,

OK 07. ConeiicTBOBaThH
COXPaHEHHUIO OKPY:KaKoLIei
cpelbl,
pecypcocdepeskeHuIo,
NPUMEHSITH 3HAHUS 00
H3MeHEeHHH KIuMAaTa,
NPUHIHIBI 0ePeKIUBOTO
NMPON3BO/JCTBA,

¢ pexTUBHO AelicTBOBATH
B

B 00,1acTH 3K0JIOrH4€CKOr0 BOCIIMTAHMS:

- chopmupoBaHHOE™ SKONOTHYECKOH KYyJIBTYpHl, MMOHHMAHWE BIHASHUS
CONMANBEHO-YKOHOMHYECKUX ~ IPOIECCOB  HA MPUPOJHOH U
COLIMANIEHOW Cpelbl, OCO3HAHUE TJIO00ATBPHOTO XapakTepa HSKOJOTHYSCKUX
mpoOieM;

COCTOSAHHUEC

- IUTAHUPOBAHHE M OCYILECTBIICHHE JIEUCTBUI B OKpyXalolled cpene Ha
OCHOBE 3HAHUS 1IeJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HEMPUITHE NEUCTBUHN, IPUHOCSIINX BPEJ] OKPYKaIOIIEH Cpejie;

- chopmupoBaTh MpEeJCTaBICHUS: 0 XUMHUYECKOU COCTaBJISOILIEH
eCTeCTBeHHOHay‘IHOﬁ KapTUHbBI MHpa, PpOJHU XWUMUHU B TIO3HAHUU SIBJICHUT
mpupoAsl, B (OPMHUPOBAHWM MBIIUICGHHUS W KyJIbTYpHl JIMYHOCTH, €e

(bYHKITMOHATLHOW TPaMOTHOCTH, HEOOXOTUMOW MJIsi pPEHIeHHs MPaKTUIECKHX
3amad M AKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
MPUPOJIHOM cpelie;

- YMETh COOJIOAATh IpPaBHJIA SKOJIOTHYECKH IIETIECOO00Pa3HOTO IOBEICHUS B
OBITYy W TPYMOBOW JEATEILHOCTH B IIENIIX COXPAaHEHHUS CBOETO 3/0POBBS M
OKpYyXaroliel NpUpOJHONW Cpebl; YUYUTHIBATh ONACHOCTh BO3JEHCTBUSI Ha

PKUBBIC OpTraHU3Mbl OHNPEACICHHbIX BCELICCTB, IMOHUMAsA CMBICI IIOKa3aTelid

npeaeabHON JOMyCTUMON
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‘lpe3BLI'—laﬁHLlX CUTyaluAXxX

- YMEHHE IIPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTHYECKUE MOCIEACTBUS
MpeaIpUHIMAaeMBbIX JefCTBUHN, NMpenoTBpalaTh HUX; - PaclIMpeHHE OIbITa
NesITeIbHOCTH 3KOJIOIMYeCKON HAallPaBJI€HHOCTH;

- OBJaJCHUE y4eOHO-HCCIIeJOBATEIbCKOM,
COLIMAILHOM JIeSITeTbHOCTH;

HaBbIKaMH l'[pOCKTHOfI u

KOHIICHTPALINH;
- YMETh IIPOTHO3UPOBATh, AHAIU3UPOBATH U OLIEHUBATH C MO3UIIUI
0e3omacHOCTH
[MPOU3BOACTBEHHOMN

DKOJIOTMYECKOM HOCJIENCTBUSI  OBITOBOH U

c
repepaboTKON BEIIECTB; MCIOJIB30BATh IMOJNYYCHHBIC 3HAHUS IS

JIeATEIIbHOCTH  4YEJIOBEKa, CBSI3aHHOM
MPUHATUS TPAMOTHBIX PEHICHUH MPOOIEeM B CUTYalUsX, CBA3aHHBIX
C XMMHECH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS Ha )KMBBIC OPTaHU3MBbI
OTIPE/ICJICHHBIX BEIIECTB, IOHUMAsi CMBICIT TTOKa3aTelIsl IPe1eIbHON
NTOMYCTUMOW KOHIEHTPAIlUU, U TMOSCHATh Ha MpUMEpax CIoCOObI
YMEHBIIICHUSI U TPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA

OpIraHM3M 4YCJIO0BCKA.

[IK 1.9. Bnanenue
KYJbTYpO# YCTHOU U
NHUCbMEHHOU peun,
npoeccnoHaIbHON

TEPMUHOJIOTHEH.

Brnagenue  KynbTypod — YCTHOM MAUCbMEHHOU

rpodeccnoHaTbHON TEPMUHOJIOTHEH.

u peuu,
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Ta6nvma 1. [TacropT OIEHOYHBIX CPEIICTB O TUCIUILTHHE « XUMHUSD),

Ne Monyab / Paznen / Tema Pe3ysabTaT 00y4yeHus Tunpl OeHOYHBIX MEPONPUSTHIA
I |OcHoBHOe coep:kaHHe
1 |Pasnen 1. OcHOBBI CTPOEHUST ®opmyaupoBaTh 0a30Bble MOHATUS U
BellecTBa 3aKOHbI XUMHUH
1.1 [Crpoenne atomoB xuMudeckux | COCTaBISITH XUMUYECKHE (POPMYIIBI 1. Tect «CTpoeHue aTOMOB XUMHUECKHX JIEMEHTOB U IPUPOA
3JIEMEHTOB U IIPUPOJA COECIMHEHUH B COOTBETCTBUH CO XUMUYECKOHN CBS3N».
XUMUYECKOH CBA3U CTENEHBIO OKUCIICHUS] XUMUUYECKHUX 2. 3aj1a4n Ha COCTaBIICHUE XUMHYECKUX (hopmyIT
3JIEMEHTOB, UCXO U3 BAJICHTHOCTU M | IByXaTOMHBIX COeIMHEHHH (OKCHAOB, CYJIb()UIO0B, THAPUIOB
AMEKTPOOTPHUIATETLHOCTH U T.I1.)
1.2 {Ilepuognueckuii 3aKoH 1 XapakTepu3oBaTb XUMHYECKUE [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS HA
tabmina JI.1. Menneneena 3JIEMEHTHI B COOTBETCTBUH C UX XapaKTepu3aluio XUMUYECKUX JIeMEHTOB: «MeTaminueckue /
10JIO)KEHUEM B MIEPUONUECKON HEMETAJUINYECKUE CBOMCTBA, AIIEKTPOOTPULIATEILHOCTD U CPOACTBO
cHCTEME XUMUYECKUX 371eMeHTOB JI.W.  |K 3JIeKTpOHY XMMUYECKUX JIEMEHTOB B COOTBETCTBUE C UX
Menneneepa IEKTPOHHBIM CTPOEHHUEM U TOJI0KEHUEM B IEPUOANUYECKON
crucTtemMe XumMuueckux anementoB /.. Menneneena»
2 |Pazgen 2. Xumuveckue peakuun |CocTaB/jsiTh ypABHEHHUS H KonTtposbnasg padora

CXEMbI XUMHYCCKHX pealcum‘/i

«CTpOCHHe BeleCTBA U XUMHUYECCKHE PEAKIHN
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Monyab / Pazaen / Tema

PesysabTaT 00yuyeHus

Tunpl oeHOYHBIX MEPONPUSATHIA

2.1 | Tursl XUMAYECKUX PEAKLIUN CocTaBisATh peakiMy COSTUHEHNUS, 1. 3aaym Ha COCTaBJICHUE YPABHEHUI PEAKIIHIA:
paznoxkeHusi, 0OMeHa, 3aMeIICHHUS, — COGIMHEHMUSI, 3aMEIICHUSI, PA3JIOKEHHSI, 0OMEHA U PEaKIHii ¢
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHbBIE y4acTHEeM KOMILJIEKCHBIX COSAMHEHUH (Ha MpuMepe
peaKIu U peakuu TUAPOKCOKOMITICKCOB AJIIOMUHUS U ITUHKA);
KOMILIEKCOO0pa30BaHus (HAa IPUMEPE  |— OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C HCIIOIb30BaHHEM
TMAPOKCOKOMIIJICKCOB AIFOMUHHA U [METOJa 3JIEKTPOHHOTO OanaHca;
IIMHKA) C y4aCTHEM HEOPraHMYECKUX |— C yYacTHeM KOMIUIEKCHBIX COSIMHEHHH (Ha puMepe
BCIHICCTB THAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/I}I).
2. 3agauM Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOTYKTa
pEaKIMK COSMHEHUS; MACCOBOH MM 0OBEMHOM JIOJIH BBIXOA
MPOAYKTa PEAKLIUH COEAUHEHUS OT TEOPETUYECKU BO3MOKHOTI0;
00BEMHBIX OTHOIICHU Ta30B; KOTMYECTBEHHBIX XapaKTEPUCTHK
UCXO/HBIX BEIIECTB U MPOJTYKTOB PEAKIIUHU; MACCHI (00BEM,
KOJIMYECTBO BEIIECTBA) MPOIYKTA PEAKITIH, €CITH OJTHO U3 BEIIIECTB
JIaHO B BUJIE PACTBOPA C ONPEAEIICHHON MaCCOBOM J0JIEM
pacTBOPEHHOTO BEIIECTBA
2.2 | DeKTpOIUTHYECKAs CocraBnATh ypaBHEHHs XUMHUYECKUX |1. 3amaHus HA COCTABICHUE MOJICKYISIPHBIX M MOHHBIX PEAKIIHIA C
JIMCCOLIMALINS 1 HOHHEII OOMEH pEaKIy HFOHHOTO OOMEHA C yYacTHEM | yJacTHEM OKCHJIOB, KUCIIOT, OCHOBAHHIA M COJICH, HOHHBIX PeaKIIni
HEOPraHWYECKUX BEIIECTB TUIPOJIH3a COJIEH, YCTAaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH CPEJIbI.
2. JIaboparopHasi paboTta «Peakiuu THIpoI3a»
3 HccnenoBath crpoenue u cBoiictBa | KonrposibHas padora «CBolicTBa HeOPraHM4ecKUX BelecTB)

Paznen 3. CTpoeHue u cBoiicTBa
HEOPraHUYeCKUX BellecTB

HEOPraHMIE€CKUX BEUIECTB
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Monyab / Pazaen / Tema

PesysabTaT 00yuyeHus

Tunpl oeHOYHBIX MEPONPUSATHIA

3.1

Knaccudukanust, HoMeHKIaTypa
U CTPOCHUE HEOPTaHUYECKUX
BEIIECTB

KnaccudummpoBars HeopraHmdecKkue
BEILIECTBA B COOTBETCTBHUHU C UX
CTPOEHUEM

1. Tect «<HomeHKI1aTypa 1 Ha3BaHWE HEOPraHUYECKUX BEIIECTB
UCXOJISl U3 UX XUMHUYECKOH (hOPMYIIBI MIIM COCTaBIICHHE XUMUYECKOM
(opMyJIBI HCXO/1s M3 Ha3BaHUS BEIIECTBA 10 MEXKTyHAPOAHON HITH
TPUBHUAIBHON HOMEHKJIATYpPe».

2. 3agauu Ha pacyeT MacCOBOM 107 (MacChl) XUMUYECKOTO
37eMeHTa (COeIMHEHHUS) B MOJIEKYJIie (CMECH).

3. [IpakTuueckue 3a1anus MO KiaccuuKaly, HOMEHKIAType U
XUMHUYECKUM (hOpMyJiaM HEOPTaHUUECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

4. [IpakTUueckue 3aJJaHus Ha ONPEIeTICHUE XUMUYECKON
AKTMBHOCTH BEIIECTB B 3aBUCHMOCTH BU1a XUMHUYECKOH CBS3U U
TUIIA KPUCTAJUIMYECKOMN pEeIIeTKH

32

DusuKo-XxuMHUYECKHE CBOIMCTBA
HEOPraHWYECKUX BELIECTB

YcranaBaMBaTh 3aBUCUMOCTD (PU3UKO-
XMMHYECKUX CBOMCTB HEOPraHMUECKHX
BELIECTB OT CTPOEHMSI ATOMOB U
MOJIEKYJI, & TAKXK€E THIIA
KPUCTAJUIMYECKOM pPEIIETKH

1. Tect «OcoOEHHOCTH XMMWYECKHIX CBOMCTB OKCUJIOB,

KHUCJIOT, OCHOBaHU, aM(QOTEPHBIX THAPOKCUIIOB U COIEH».

2. 3ajaHus Ha COCTABIECHUE YPAaBHEHNH XUMUYECKUX PEAKIIMN C
Y4acCTHEM MPOCTHIX U CII0KHBIX HEOPIraHUYECKHUX BEILECTB:
OKCHUJIOB METAJLIOB, HEMETAJUIOB U aM(OTEPHBIX HJIEMEHTOB;
HEOpraHMYeCKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCUIOB,
HEOPraHWYECKUX COJIEH, XapaKTepU3YIOIIMX UX CBOMCTBA U
CTIOCOOBI MOTy4EHHUS.

3. [IpakTuKO-OpHEHTHPOBAHHbBIE TEOPETUYECKUE 3aJaHUS Ha
CBOICTBA U MOJIyY€HNE HEOPTAHUYECKUX BEILECTB.

4. JlaboparopHas pabota «CBoMCTBa METAIIOB U HEMETAIOB»

15




Monyab / Pazaen / Tema

PesysabTaT 00yuyeHus

Tunpl oeHOYHBIX MEPONPUSATHIA

3.3 |I[IpousBoacTBO Heopranuueckux |[OOOCHOBBIBATH 3HAUCHUE H [IpakTUKO-OpHEHTUPOBAHHBIE 33JaHHUSI IT0 COCTABICHUIO
BEIIECTB. 3HAYECHHE U MIPUMEHEHUE HEOPraHWYECKUX BEILIECTB |XMMHUYECKHUX PEAKIUH C y4aCTUEM HEOPraHUYECKUX BEILECTB,
NPUMEHEHHE B OBITY U Ha B OBITOBOM M MPOU3BOJCTBEHHOM UCIIOJIL3YEMBIX JUIS MX UACHTU(HUKAIMHN U IPOMBIIIUICHHBIX CIIOCOO0B
IPpOU3BOACTBE NeSTEIbHOCTH YeJIOBEKa UX (PU3UKO-  |TOTydeHUs

XUMHYECKUMU CBOKMCTBAMHU
4 . HccaenoBars crpoenue u cpoiictBa | Kontpoabnas padora
z;i};f{ﬂntefgie::l;I:cch:;OHCTBa OPraHU1CCKUX BCUICCTB «CTpoeHHe M CBOWCTBA OPraHUYeCKUX BelecTB)»

4.1 |Knaccuduxaryus, CTpoeHHe U KnaccuduuupoBars oprannyeckue 1. 3agaHust HA COCTABJICHUE HA3BaHUK OPraHUUECKUX COCAMHEHUI
HOMEHKJIaTypa OpraHu4eCKuX BEILLIECTBA B COOTBETCTBUM C UX 10 TPMBHAJIBHOW MJIM MEXKIYHAPOIHOM CUCTEMATUYECKON
BEIIIECTB CTPOCHUEM HOMEHKJIaType

2. 3a1aHus Ha COCTABIICHHUE TIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYJT OPraHUYECKUX BEIIECTB OTACIBHBIX
KJIACCOB
3. 3agaun Ha onpesieNieHue npocTeiiel GopMysIbl OpraHn4ecKoi
MOJIEKYJIbI, HICXOAs U3 3JIEMEHTHOr0 cocTana (B %)

4.2 |CpoiicTBa OpraHM4eCcKuX VYcraHaBIuBaTh 3aBUCUMOCTb (pU3MKO- | 1. 3a1aHus HA COCTABIICHHUE YPABHEHNH XUMHYESCKUX PEAKITHI C

COETMHEHUN

XHUMHYCCKHUX CBOICTB OpPraHu4e€CKux
BCIICCTB OT CTPOCHUA MOJICKYJI

y4acTHUEM OpraHUYECKHX BEIIeCTB HA OCHOBAaHUU UX COCTaBa U
CTPOEHHSI.

2. 3aaHMs Ha COCTABJICHNE YPAaBHEHUI XUMHUECKUX PEAKIIUA,
WUTIOCTPUPYIOLINX XUMHYECKHE CBOMCTBA C Y4ETOM MEXaHU3MOB
MIPOTEKaHMsI JJAHHBIX PEAKLUIl U TeHETHYECKOM CBSA3U OPraHUYEeCKUX
BELIECTB Pa3HbIX KJIACCOB

3. PacyeTHble 3a1auM 110 ypaBHEHUSIM PEAKLIUI C ydacTHEM

16




Ne Monyab / Pazaen / Tema PesysabTaT 00yuyeHus Tunpl oeHOYHBIX MEPONPUSATHIA
OpPraHUYECKHUX BEUIECTB.
4. JIaboparopnas pabota «IlomyueHne STUICHA U H3Y9YEHUE €TO
CBOMCTBY»

4.3 |Opranuueckue BElIeCTBa B O060CHOBBIBATh 3HAUEHUE U [IpakTHKO-OpUEHTUPOBAHHBIE 33IaHUS 110 COCTABIICHUIO
FKU3HCICATEIIbHOCTH 1CJIOBCKA. IIPUMEHEHUE OPTaHNYECKHUX BEIECTB B | XMMHUYECKHUX PEAKLUN C y9aCTHEM OPTraHUYECKUX BEIIECTB,
[Ipon3BONCTBO M IPUMEHEHHE | 51i10BOI M MPOM3BOACTBEHHON VCTIOJB3YEMBIX I UX MIACHTH(UKAIMU B OBITY U IIPOMBIIUIEHHOCTH.
Eggﬁ)?;i%izigffecm B JeSTEIbHOCTH qencU)BeKa ux (pU3MKO-

XUMHUYECKHUMH CBONCTBAMU
5 |Pa3nmen 5. Kunernueckue u HccienoBarsb paBHoBecHe U ckopocTh | KonTpoabnas padora

TEPMOAUHAMHYIECKHE XHMHYECKHX pPeaKuui «CKOpOCTh XMMHYECKOH pPeaKuHu H XMMHYECKOe pPaBHOBECHE»

3aKOHOMEPHOCTH NPOTEKAHUS

XHMHUYECKHX pPeaKkumni

5.1 |Kunernueckue 3akoHoMepHOCTH | MccmenoBaTh BiMssHUE KOHLEHTpauuu | 1. JlabopaTopHas paboTa Ha BEIOOD:

MPOTEKAHUS XUMHUECKUX pearupyroIKX BEIIECTB U TEMIIEPATYPBI |— «OrnpeieeHne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT

peaxuii Ha CKOPOCTh XUMHUYECKUX PEAKLINM KOHLICHTpALUU PEarupyroluX BEIIECTBY;
— «Ornpenenenne 3aBUCUMOCTH CKOPOCTU PEAKLIMH OT
TEeMIEepaTypb».
2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3a/1aHNsI HA aHAJIN3
(hbaxTOpOB, BIUSIOMIMX HA U3MEHEHHE CKOPOCTH XUMUYECKON
peaxiuu

5.2 |TepmoauHamMHUECKHE HccnenosaTh BIMSHUE N3MEHEHUS 1. 3agaun Ha pacyeThl TETUIOBBIX 3()(HEKTOB XMMUYECKUX PEaKLIUi U

3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEAKIUH.

KOHIOCHTpAalMK BCIICCTB, PCaKIINU
CpEabI U TEMIIEPATYPHI HA CMCIIICHUEC

OTpeJieJIeHUe TUIIA PEaKIMH (110 TeIIOBOMY 3P PEKTY: IK30- U
SH/I0TEPMHUYECKUE).
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Ne Monyab / Pazaen / Tema PesysabTaT 00yuyeHus Tunpl oeHOYHBIX MEPONPUSATHIA
PaBHOBecHe XUMHYECKHUX XMMHYECKOTO PaBHOBECHS 2. [IpakTUKO-OpUEHTHPOBAHHBIC 32/1aHNUSI HA IPUMCHCHHE
peakuuit npuniuna Jle-Illarense 1yist HaX0XKACHUS HAIIPABJICHUS CMEILICHUS

paBHOBECHST XUMUYIECKOM PEaKIMU U aHATN3 (PAKTOPOB, BIHSFOIIIX
Ha CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
3. JIaGoparopnas padota «/3yueHue BIUSHUS pa3InIHbIX
(hakTOpOB Ha CMEIICHUE XUMUYECKOTO PABHOBECHSDY
6 HccnenoBats aucnepcuble cucrembl  (KonTpoasHasi padora mo teme «/lucrnepcHble cHcTeMbD»
Paznen 6. IncnepcHbie
CHCTEMbI
6.1 |ducnepcHble cucteMbl U (hakTopbl | Pa3nuyath HCTUHHBIE PACTBOPHI, 1. 3a1a4n Ha MPUTOTOBJICHUE PACTBOPOB.
WX YCTOWYUBOCTH KOJIJIOUJTHBIE PaCTBOPHI U 2. [IpakTuKO-OpHEHTHPOBAHHBIE PACUETHBIC 3a/IaHHS HA
rpyOOUCIIEPCHBIE CUCTEMBI HA OCHOBE | IUCIIEPCHBIE CHCTEMBI, HCIIOIb3yEMbIE B OBITOBOM 1
XUMHYECKOTO IKCIIEPUMEHTA IPOU3BOJCTBEHHON ACSITETbHOCTH YETIOBEKA.
6.2 |HccnemoBaHue CBOMCTB HccnenoBath (hU3NKO-XUMHUECKHE JlaGopaTopHas paboTa (Ha BBIOOD):
JUCTICPCHBIX CHCTEM CBOMCTBA pa3IMYHbIX BUJOB — [IpuroToBneHue pacTBOpoOB;
JTUCTICPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX CHCTEM.
7 Pa3zpnen 7. KayecTBeHHBIE Hccaenopars ceoficraa
eailc I/lI/I.O P — OpPraHHYecKUX U HeOPraHUu4eCcKUux
E ra:nqeclcnx ﬂy BEIEeCTB ¢ UCMOJIb30BAHNEM
P KA4YeCTBEHHBIX peaKiuil
HEOPraHWYeCKHX BEIeCTB
7.1 |OOHnapyxeHnue Heoprannueckux |MccnenoBath kauecTBeHHbIe peakiu | 1. JIaGoparopHas paboTa (Ha BBIOOD):

KaTHUOHOB 1 aHUOHOB

HCOPraHNYCCKUX BCIICCTB

— AHaITUTUYECKHE PEAKIIMU KaTHOHOB [-VI rpymm;

— AHAJIUTHYECKUE PEAKIIUHY AaHHOHOB.

2. IlpakTrueckue 3a/1aHNsl Ha COCTAaBJICHUE YPAaBHEHUH peakLuil
oOHapyxeHHs KaTHOoHOB [-VI rpymnm u aHMOHOB, B T.4. B

18




Ne Monyab / Pazaen / Tema PesysabTaT 00yuyeHus Tunpl oeHOYHBIX MEPONPUSATHIA
MOJICKYJIIPHOM 1 HOHHOM (hopMax.
7.2 |O6napy:xenue oprannueckux  |MccrnenoBars kauecTBeHHbIe peakiuu | 1. Jlaboparopras paboTa (Ha BBIOOD):
BEIIECTB OTACIbHBIX KJIACCOB C |OPraHUYECKUX COEIMHEHUH OTIEIbHBIX |— KauecTBeHHBIC peakiluK Ha OT/CIIbHBIC KITACChI OPraHUYECKUX
WCNIOJIb30BAHNEM KAUECTBEHHBIX  |KJIACCOB BELIECTB;
peakuui — KauecTBeHHBIM aHANIN3 OPraHUYECKUX COSAMHEHUM 110
(YHKIIMOHATILHBIM TPYTITIaM.
2. [IpakTryeckue 3aJaHus Ha COCTAaBJICHUE KAU€CTBEHHBIX PEAKLIMIA
00Hapy>KEHUSI OPraHUYECKUX COCTMHEHUM
IXI | IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/lEP:KaHHE (COAepKaHWEe MPHUKJIATHOTO MOMYJISA)
8 |Paszpen 8. OuennBartb nocieacTBust ObITOBOM | 3ammra Keiica (¢ yueroM Oyayuieil npogeccnoHAILHOM
Xumus B ObITY U U NPOU3BOJACTBEHHOM AesTeJIbHOCTH)
NPOU3BOICTBEHHOM AeSITeIbHOCTH YeJI0BEKA C
AeSITeJIbHOCTH YeT0BeKa HO3UIIMH IKOJOTHICCKOM
0e30nmacHOCTH
Xumus B ObITY U OnenuBarts nocuencTsus ObiToBoii M1 |Keiic (¢ yuerom Oyaymieit npodeccnoHanbHON AesITEbHOCTH)
MIPOU3BOJACTBEHHOM MPOU3BOACTBEHHOM JEATEIBHOCTH Bo3MoxHBIE TEMBI KEHCOB:
JIEATEIIBHOCTH YeJIOBEKA YeJI0BEKa C MO3ULMI SKOJIOTHYECKOI 1. IloTeruieHre KIMMaTa 1 BBICBOOOKICHHE Ta30BBIX THPATOB CO
0€30MacHOCTH AAHa OKCaHd.
2. Bynymue Matepuansl 1 aBUa-, MAlIMHO- ¥ IPUOOPOCTPOCHUSL.
3. HoBble MaTepuanbl 1ist COMTHEUHBIX OaTapeid.
4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX MTPENapaToB
9.1 |Pa3nen9.1. UccaenoBanue u |MHTepnpeTrupoBaTh 3amuTa y4yeOHO0-MCC/IeI0BaTe/ILCKOr0 NMPOeKTa (C y4eTom Oyayiuei

XUMHUYECKHIl aHAJIN3 00HEKTOB

ounocdepsl

XUMHYECKHE MPOIEeCcChl U
siBJIeHus1 B Ouocdepe

npodeccuoHaILHOM 1eITeIbHOCTH)
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Ne Monyab / Pazaen / Tema PesysabTaT 00yuyeHus Tunpl oeHOYHBIX MEPONPUSATHIA
9.1.1 |OcHOBBI TA0OPATOPHOM MPAKTUKU | BBIMOTHSTH MOJHBIN TUKIT 1. JIabopatopHast pabota «OCHOBBI JJA00PaTOPHOI MTPAKTUKI).
B IIpo(heccuoHaNbHBIX 9KCIEPHMMEHTAIIBHOIO UCCIEA0BaHMs ¢ |2. THUIIOBBIE pacyeThl IO TEMATHKE SKCIIEPUMEHTA.
n1abopaTropusx COOIIOIEHHEM NPAaBHUII OE30M1ACHOTO 3. 3a1auM Ha BBIYMCIIEHUE CPETHETO 3HAUEHUS SKCIIEPUMEHTAIIbHBIX
OOpaIieHus ¢ BEMIECTBAMH JIAHHBIX, TIOTPEIHOCTH.
11a00paTOPHBIM 000PYI0BaHUEM 4. [pencrapieHne pe3yIbTaTOB SKCIIEPUMEHTA B Pa3IMIHOMN (hopme
(Tabnuna, rpaduk, OTYET, JOKIIAJI, TIPE3CHTAINS).
9.1.2 | Xummueckuii anamus mpo0 Bozabl  |MccnenoBars xummdeckuid coctaB ipo0 | 1. Tect «CBo#CcTBa M COCTAB BOJIBIY.

BOJIBI

2. 3amanne « XUMHYECKHI COCTaB BOJIbI, THII BOABI M CIIOCOOBI €€
NPUMEHEHUSD) (C UCTIOIb30BaHUEM HOPMATUBHBIX JOKYMEHTOB).

3. IlpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/IaHUS HA COCTaB
BOJIbI M CITOCOOBI BBIPAKEHUST KOHIICHTPALIMH U IepecyeT
KOHIIEHTpPAIU (C UCTIOJIb30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).
4. JTaboparopHas paboTa Ha BbIOOD:

— OuucTKa BOABI OT 3arpsi3HEHNUH;

— Ornpenenenne pH BOJIbI U €€ KUCIIOTHOCTH;

— Onpenenenue KeCTKOCTH BOJIbI U CTIOCOOBI €€ yCTpaHEeHHs
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Ne Monyab / Pazaen / Tema PesysabTaT 00yuyeHus Tunpl oeHOYHBIX MEPONPUSATHIA

9.1.3 | XuMuueckuii KOHTPOJIb HccnenoBars XMMUUYECKUH COCTaB 1. Tect «Opranndeckue U1 HEOPraHNYECKUE BEILIECTBA, BXOAALINE B
KauecTBa IPOAYKTOB MUTAHUA  |[IPOAYKTOB MUTaAHUS COCTaB NMPOJYKTOB IUTAHUI.

2. IIpakTHKO-OpUEHTUPOBAHHBIE 33/JaHUsI [0 KyJIMHAPHON TEMATHKE.
3. JIaboparopHnas paboTa (Ha BEIOOD):

— OOHapy>KeHHe HUTPATOB B IIPOIyKTax ITUTaHUS;

— HccnenoBanue mpoayKTOB MUTAHUS HA HAJTMYKE YTIIEBOAOB (MyKa,
TBOPOT, MOJIOKO, HOT'YPT) Ha HAJIM4KE YIJIEBOIOB (KpaxmMaJl, IIII0K03a,
caxapo3sa)

9.1.4 | Xummnueckuii anam3 npo6 noussl | MccnenoBars xummdeckuii coctas pod |1. Tect 1o Teme « XUMHYECKHUI COCTAaB HEOPraHUIECKUX
TIOYBbI U OpPraHUYeCcKHUX yJI00peHHI.

2. 3ananue «B3auMoCBsI3b COCTaBa [TOYUBBI, THUII [IOYBbI U €€
Ha3HAYCHUSD.

3. JlaGopatopnas pabota (Ha BEIOOp):

— ObHapy»eHne HeOpraHMIeCKUX MpuMeceii B mpo0ax MoYBbI;
— Onpenenenne pH BogHOIM

BBITSDKKU TIOYBBI, €€ KUCJIOTHOCTH U TIETIOYHOCTH

9.1.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XUMHUYECKUI cOCTaB Y4eOHo-ucce10BaTeNbCKUM MPOEKT B 00aCTH UCCIIEOBAHUS
onocepsl 00BEKTOB OHMOChepsl Ha MpUMeEpe 00BEKTOB OHOChEPHI.
MPOAYKTOB MUTAHUS, BOJIbI U ITOYBBI Bo3MOKHBIE TEMBI TIPOEKTOB:

1. UccnenoBanue cocTaBa MUHEPAIBbHON BOABI U PEKOMEHIALNH TI0
€€ UCI0JIb30BaHHUIO.

2. VccnenoBanue pa3pyaroniero JeMCcTBUs TPUPOAHOM BOIbI HA
CTPOUTENbHBIE MaTEPHUAIIBI.

3. CocraBiieHre MpOeKTa IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH
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Ne Monyab / Pazaen / Tema PesysabTaT 00yuyeHus Tunpl oeHOYHBIX MEPONPUSATHIA

OT COCTaBa IIPOAaHAIM3UPOBAHHBIX [TOYB.
4. CocraneHre cOaTaHCHPOBAHHOTO MEHIO Ha JICHb (HEIENI0) B
3aBUCUMOCTH OT COJIEPKAHMSI XUMHUYECKUX MaKpo U
MHUKPO3JIEMEHTOB B IIPOAYKTAX MUTAHUA.

5. HccnenoBanue kauecTBa MUTHEBOM BOBI.

6. UccnenoBanue mpoO BOJOMPOBOTHOM BOBI HA TIPEIMET
YCTPAHEHUS )KECTKOCTH.

7. YCTpaHeHUE JKECTKOCTH BOJBI B CEITbCKOXO3SIICTBEHHOM

JESITEIbHOCTH
9.2 |Pa3nen9.2. UccienoBanue u |HMHTepnpeTHpPOBATHL XMMHYECKHE YuedHo-ucC/Ie10BATEILCKUI MPOEKT (C y4eToM Oyayiueii
XHMHYEeCKHI aHAJIU3 00bEKTOB NPOLIeCChI U SIBJICHUA B TexHOCepe |NMpodecCHOHAIBLHOM 1esITeIbHOCTH)
TexHochepsbl
9.2.1 |OcHOBBI 1Ta0OPATOPHOM MPAKTUKU | BBIMOIHATH MONHBIN LUK 1. JIaboparophas paGoTa «OCHOBBI TaOOpaTOPHOI MPAKTUKI.
B IPO(eCCHOHATIBLHBIX OKCIIEPUMEHTAIILHOIO UCCIEAOBAHMUs C (2. TUIOBBIE pacyeThl IO TEMATUKE IKCIIEPUMEHTA.
naboparopusx coOroIeHreM TIpaBHIT 6€30M1aCHOTO 3. 3agauu Ha BBIYKMCIIEHUE CPETHET0 3HAYCHHUS SKCIIEPUMEHTAIbHBIX
oOpallieHus ¢ BeIeCTBaMU U JAHHBIX, TOTPEIIHOCTH.
1a60paTOpHBIM 000PYJOBAaHUEM 4. IlpencraBneHre pe3yabTaToOB AKCIIEPUMEHTA B Pa3IM4HOM (popme

(Tabnwuia, rpaduK, OTYET, JOKIAI, IPE3CHTALINS).
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Monyab / Pazaen / Tema

PesysabTaT 00yuyeHus

Tunpl oeHOYHBIX MEPONPUSATHIA

9.2.2

XUMUYECKH aHATH3 TIPOO
TEXHUYECKOU BOJIBI

HccnenoBaTs XUMUYECKHI COCTAB MPOO
TEXHUYECKON BOJBI

1. 3agaun Ha onpeIesieHUE METAJUIOB, HEOPTaHMUECKUX aHUOHOB U
OpPraHMYECKUX BEIIECTB B TEXHUYECKOM BOJIC pa3HOTO Ha3HAUCHUSI.
2. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUCCKUE 3a/IaHUS HA COCTaB
BOJIbI M CITOCOOBI BBIPQKCHUST KOHIICHTPAIMH 1 IIepecyeT
KOHIIEHTpAIUH (C UCIOJIb30BaHHEM HOPMATHUBHBIX JOKYMEHTOB).
3. 3ajganne « XMMAYECKHM COCTaB TEXHUYECKOM BOJIBI, THII BOJBI

U CITIOCOOBI €€ MPUMEHEHHUS» (C UCTIOJIB30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa (Ha BBIOOD):

— Ornpenenenre XJIOPHI0B METOJIOM TUTPOBAHUS B TEXHUYECKOM
BOJIE;

— OrpeneneHne KeCTKOCTH TEXHUIECKON BOIbI METOJIOM
TUTPOBAHUS

9.2.3

XUMHAYECKUN KOHTPOJIb
KauecTBa BO3yXa

HccnenoBats conepxanue
YTJIEKHCIIOTO ra3a B BO3lyXe

1. Tect no Teme «XUMHUYECKHI cOCcTaB aTMOC(HEPHOTO BO3yXa

¥ BO3JlyXa paboueil 30HbI».

2. [IpakTuKO-OpHEHTHPOBAHHBIE 33/IaHHS HA XUMUYECKUI aHATTN3
cocTaBa BO3/yXa.

3. JlaGoparopnast pabota «OrpeneneHre coiepKaHus YTrIeKUCIoro
ra3a B BO3/yXe

HIOMEIIEHUS FKCIIPECC-METOIOM)
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Monyab / Pazaen / Tema

PesysabTaT 00yuyeHus

Tunpl oeHOYHBIX MEPONPUSATHIA

9.2.4 | Xumunueckuii ananus npood HccnenoBare mpoObl MaTepUaIoB 1. IIpakTUKO-OPUEHTUPOBAHHBIEC 3a1aHKs 110 XUMUYECKOMY aHAIN3Y
MaTepHalioB CTPOUTEIbHO- CTPOUTEIBHO-PECTABPALIMOHHON po0 MaTepuasioB CTPOMTEIILHO-PECTABPALIMOHHON JAESTEIbHOCTH U
pecTaBpaLlMOHHON AEATEIBHOCTU | 1€ATEIbHOCTHU U J13aiiHa J3aiHa.

U 1u3aiiHa 2. JJaboparopHnas paboTa (Ha BbIOOD):
— M3rorosienue kpacok (1mo00p MMIMEHTOB U CBS3bIBAIOIINX
BEILIECTB);
— HccnenoBanue CBOMCTB BSUKYIIMX BELIECTB HA MPUMEpPE TUIICa

9.2.5 |HccnenoBanue 00BbEKTOB WccnenoBaTh XuMHUYeCKUil cOCTaB Y4eOHOo-uCCe10BaTeNbCKUM MPOEKT B 007aCTH UCCIIEOBAHUS

TexXHOC(hEpHI

00BEKTOB TEXHOC(EPHI HA IPUMEPE
TEXHUYECKOI BOJIbI U MaTEPHATIOB
CTPOUTENBHO-PECTABPALIMOHHOMN
NEeSTeNIbHOCTH U JU3aiiHa

00BEKTOB TEXHOC(EPHI.

Bo3MoXkHBIE TEMBI IPOEKTOB:

1. KoHTpoJTh KauecTBa TEXHUYECKOM BOJIBI PA3HBIX BUIOB B
cootBercTBHU ¢ MeTogukamu 1mo 'OCT.

2. Co3iaHue JeKOpaTUBHOM IITYKAaTYpKH.

3. [lurMeHTHI B M3AETHSX U3 CTEKIIA.

4. UccnenoBanue pa3pylIaroniero AeHCTBUS BOAbI HA CTPOUTEIbHbBIE
MaTepHaIbl.

5. O11eHKa cOCTOSTHUS BO3/yXa paOoyeii 30HbI CIIEIMAINCTa
(TexHomora, CTpOUTENS | T.II., C yU€TOM 00JIaCTH
npohecCHOHATBFHOM e TENIHHOCTH ) B COOTBETCTBUU C
HOPMAaTHBHBIMH JJOKYMEHTAMHU
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KOHTPOJIbHO-OHEHOYHBIE CPEJCTBA AJI51 ITIPOBEJIEHU ST
TEKYIIETI'O KOHTPOJIA U TIPOMEXYTOYHOU ATTECTAIIUA

BxoaHoil KOHTPOJIb NpeaAcTaBJIseT c000i padoTy HA/l TEKCTOM U MPOBeEpPHAET
cJeayolme 3HAHUS U YMEeHUs

BoiOepuTe 0MH MPaBWILHBIH OTBET:
1. Atombl C 1 Si IMEIOT OIMHAKOBOE YHCJIO:

A) HEUTPOHOB B siIpe

b) sneprerudeckux ypoBHei

B) 371€KTpOHOB Ha BHEIIHEM SHEPIETUYECKOM YPOBHE

I') anexTpoHoOB

2. B psay xumuueckux snemenToB Li—-Be-B—C merammueckue

CBOICTBA: A) YCHUIIUBAIOTCS

b) ocnaGesaror

B) e

MEHSIIOTCS

') u3mMeHstoTCs NepuoINYECKU

3. K s-anmemeHTaM OTHOCHTCSL:

A)K

b) S

B)

Fe

)

Br

4. IlyreM coeqrHEHHUs aTOMOB 1101 HOMepoM 11 u 17 oGpazyeTcst BEIecTBo ¢
XUMHYECKOU CBA3BIO:

A) noHHOMU

b) KoBaJIeHTHOM MOJISIPHOM

B) KoBasieHTHOI HEMOIAPHOM

I') meTanmueckoit

5. {KOIMYECTBO JIEKTPOHOB B aTOME; KOJIMYECTBO YHEPTETUICCKUX YPOBHEH;
KOJIMYECTBO AJIEKTPOHOB Ha IOCJEAHEM SHEPIeTHUYECKOM YPOBHE; KOJUYECTBO
MIPOTOHOB B SIJJp€ aTOMAa} COOTBETCTBYET

A) HOMEpy niepuoa

b) Homepy rpynisl

B) nopsiakoBoMy HOMEpY

6. {xmopuy 6apus, aiMasy, aMMHaKy, CEpHON KHCIIOTE } COOTBETCTBYET

A) MOHHas XMMHUYECKasl CBS3b

b) xoBaneHTHas NoJsipHAst XUMHUYECKasl CBS3b

B) xoBanieHTHas HENOJIAPHAS XUMUYECKAs CBS3b

7. {cBsi3b, 00pa3oBaHHAs 3a CUET 0OPAa30BaHUs OOIIMX 3JIEKTPOHHBIX Map;
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CBSI3b, 00pa30BaHHAs 32 CUET 0OOOILECTBIICHUS! BAJICHTHBIX JIEKTPOHOB; CBSI3b,
o0pa3oBaHHAs 3a CUET IEKTPOCTATUUECKUX CUJI IPUTSKEHUS | Ha3bIBACTCS

A) noHHOM

b) merammueckoit

B) xoBanenTHoM

8. {B mopsike BO3paCTaHHs METAIUTMYECKIX CBOMCTB; B MOPSIKE YOBIBAHNUS
paanyca aTOMOB; B OPSKE BO3paCTaHUSI KUCIIOTHBIX CBOMCTB JIETY4IHX
BOJOPOIHBIX COSTMHECHUH | 3TIEMEHTHI PACTIONIOKEHBI B PSITY

A) K, Ca,

Sc b) Al,

Mg, Na B)

F,Cl, I
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9. Kakoe u3 cykaeHuii BEpHO J1sl 35ieMeHTOB { VA rpynnsl , [VA rpynisl,
[A rpynmsi}

A) obrmrast popmya JieTydero BogopoaHoro coenunenns RH4

b) He 00pa3yroT neTyunx BOAOPOAHBIX COCTUHEHUN

B) 1o 3aBepiiieHns S3HEPreTHIECKOTO YPOBHS HE XBAaTaeT TPEX JICKTPOHOB

10. Cpenu BelecTB, yKa3zaHHBIX B psay {NH3, Oo, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl12, CH4, NH3 } KOJTMYECTBO COECTUMHEHUIN C KOBAJICHTHOM
MOJISIPHOM CBA3bIO PABHO

A)

Tpem b)

JABYM

B) uetbipem

11. XuMu4ecKas CBSI3b B MOJIEKYJIax {030HA M XJIOPHUIa KaJIbITUs; CEPHOM
KHUCJIOTHI U XJIOPHU1a aMMOHHSI; CEPHOM KUCIIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJICHTHas MOJISIPHAS] U HOHHAS

b) xoBasieHTHast MOJIsIpHAs ¥ KOBAJICHTHASI HETIOJISIPHAS

B) xoBaneHnTHast HenoJIsipHas U MOHHAs

Kak BuaHO U3 npuBeIEHHOTO TIpUMEpa, Kaxaoe (haceTHOe 3a/IlaHHe MOXKET ObITh
MpeoOpa3oBaHO B HECKOJIBKO Pa3IMYHBIX BAPUAHTOB OJHOTO 3aJlaHUsI TECTOBOMU
cuctembl. [lpu opraHuzanuum aBTOMATHU3UPOBAHHOTO TEKYLIETO KOHTPOJIA
MOSIBJISIETCS. BO3MOYKHOCTD T€HEpaIiy OOJIBIIIOr0 KOJIMYECTBA BAPUAHTOB TECTa, IPH
ATOM 3aJaHus, MOJy4YeHHbIC U3 dacera, OyayT HmapauieIbHBI 110 COJASPKAHUIO U

TPYAHOCTH.

1.1.1. TlpakTuyecKue 3aJaHUs U 3212494

[IpakTrueckue 3agaHus W 3a0a4d, YacTO HCIOJIb3YEMbIE B KAadeCTBE
JOUJAKTUYECKUX CPEICTB B E€CTECTBEHHOHAYYHBIX IUCHUIUIMHAX, TAK)XKE MOTYT
ObITh (haceTHbIMU. BO3MOXHO TNpuMeHeHHE 3a7ady C BapuaHTaMU OTBETa JIs
y100CTBa OpraHU3aIMi aBTOMaTU3UPOBAHHOTO KOHTPOJIA.

[IpakTryeckue 3anaHus U 3aa4d MPEACTABIICHBI B pa3ienax:

1. OcHOBBI CTpPOEHHSI BellleCTBA — 337a4M HA COCTaBJICHUE XHUMHYECKHX
(opMyI1 IBYXaTOMHBIX COEUHEHUH (OKCUIOB, CYJIb(PUI0B, TUAPUJIOB U T.I1.).

2. XuMH4YeCKHe peakuun

2.1. 3ajgayu HA COCTABJICHUE YPABHEHUMN PEAKIMil: COCAMHEHUS, 3aMEILICHHUS,
pazyiokeHusi, OOMEHa M PEaKlUi C y4yacTUEM KOMIUICKCHBIX COCIUHEHUH (Ha
MpUMepe TUJIPOKCOKOMIUIEKCOB  QJIIOMUHHMSI W I[IMHKA); OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKITHI C MCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OaaHca; ¢
y4acTHEM KOMILIEKCHBIX COCIMHEHU (Ha MpUMepe THAPOKCOKOMILJIEKCOB I[IUHKA U
ATIOMUHUA).

2.2. 3ajmayu Ha pacyeT KOJIUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa peaKuu
COCMHEHHUS; MAacCOBOM WM OOBEMHON JO0JM BBIXOAA MPOAYKTA peaKIuu
COCMHEHUS OT TEOPETUYECKH BO3MOXHOTO; OOBEMHBIX OTHOIICHHM Ta30B,;
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KOJINYECTBEHHBIX XapAKTEPUCTUK HCXOAHBIX BELIECTB M IPOAYKTOB PEaKLUU;
Maccel (00beM, KOJIMYECTBO BELLIECTBA) MPOAYKTA PEAKIMH, €CIIA OJHO U3 BELIECTB
JTAHO B BUJIE PACTBOPA C ONPEIEIEHHON MacCOBOM JIOJIEW pACTBOPEHHOTO BELIECTBA.

2.3. 3azmaHus Ha COCTaBJICHUE MOJIEKYJISIPHBIX M HOHHBIX PEAKIUN ¢ y4aCTUEM
OKCHJIOB, KHCJIOT, OCHOBAaHMM M COJIEH, MOHHBIX pPEAKLUMN TUAPOJIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHHUSI KUCIIOTHOCTH CPE/BI.

3. CtpoeHue U CBOIICTBA HEOPTraHMYECKUX BEILECTB

3.1 3agaun Ha pacueT MaccoBOM AOJM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coenuHEHUs) B MOJIEKYJIe (CMECH).

3.2. [IpakTuyeckue 3a1aHus 10 KJIacCU(HUKALKN, HOMEHKIATYPe U XUMUYECKUM
(opMyJsiaM HEOpPraHMYECKHUX BEILIECTB Pa3IMUHbIX KJIACCOB.

3.3. IlpakTnueckue 3amaHMs Ha OIPEICICHHE XWMHYECKOM aKTHBHOCTH
BEILIECTB B 3aBUCHMOCTH BHMJA XUMHYECKOW CBS3W M THIA KPUCTALINYECKOU
PELIETKHA.

3.4. 3apaHus HA COCTABIICHUE YPABHEHUN XMMHUUYECKUX PEAKIUHN C y4aCTUEM
IIPOCTBIX U CJIIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUI0B METAJUIOB, HEMETALIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPTAHMYECKUX KHUCJIOT, OCHOBAHUM M amM(pOTEPHBIX
T'HJIPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOMCTBA U CIIOCOOBI
IOy YEHUSL.

4. CtpoeHue U CBOMCTBA OPraHMYECKUX BELECTB

4.1. 3amaHds HA COCTABJIECHHUE HA3BaHWW OPraHUYECKUX COCIMHEHUU 10
TPUBUAJILHON WJIA MEKTyHAPOJHON CUCTEMAaTUYECKON HOMEHKIIATYPE;

4.2. 3amaHusl HA COCTABJIEHUE IIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ OpraHU4EeCKUX BEUIECTB OTAEIbHBIX KJIACCOB.

4.3. 3amaun Ha onpeeneHre NpocTenIell GopMysIbl OPraHUYECKO MOJIEKYIIbI,
HCXOJIS U3 DJIEMEHTHOTO cocTana (B %).

4.5. 3agaHus HA COCTABJIICHUE YPABHEHHM XUMHUUYECKHX PEAKIUN C yHaCTUEM
OpPraHUYECKHUX BEILECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHHS.

4.6. 3amaHus HaA COCTaBICHHE YPAaBHEHUN XUMHUYECKUX PpPEaKILH,
WJUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA C YYETOM MEXAHU3MOB NPOTEKAHUSA
JAHHBIX PEAKIUN U TEHETUYECKON CBSI3U OPraHUYECKUX BEILECTB PA3HBIX KIIACCOB.

4.7. PacyeTHbIE 3a/1a4l [10 YPABHEHUSAM PEaKIUM C y4aCTUEM OPraHUYECKUX
BELLECTB.

5. KunHernueckue U TEePMOJIUHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUSA XUMHYECCKHUX PeaKIul

5.1 IlpakTrueckue 3aJaHusi Ha OLEHKY M3MEHEHHs CKOPOCTHM XMMHYECKOU
pEaKUMy U HalpaBJIEHUSI CMEILIEHUSI PABHOBECUS C UCMOJIb30BaHUEM NpuHIMNa Jle-
[Tarense.

5.2 3agauM Ha pacyeTbl TEIUIOBBIX 3(P(HEKTOB XMMHUYECKHX pPEeakuuid u
oTpezieNieHre TUTIA PEaKInu (IO TETUIOBOMY d(PEKTy: IK30- U SHIOTEPMHUIECKHE).
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6. lucnepcHbie cHCTEMBbI

6.1. 3agauu Ha IPUTOTOBJIEHUE PACTBOPOB.

7. KauecTBeHHbIE peakuuu oOHapy:KeHMsI OPraHuYecKux "
HEOPraHUu4eCKUX BellecTB

7.1. IlpakTuyeckue 3aJaHhsi Ha COCTABJICHHE YPaBHEHUN peaKIui
oOHapyxeHusi KaTHOHOB [-VI rpynm u aHMOHOB, B T.4. B MOJEKYJISPHOU H
MOHHOM (opmax.

7.2. IlpakTthueckue 3aJaHusg Ha COCTABIICHHE KAUYECTBEHHBIX PEaKIU
0OHapyKEeHUsI OPTraHUYECKUX COCTMHECHUI.

9.1. UccnenoBanne n XUMHYECKHl aHAIM3 00beKTOB OHOC(epDI

1. TunoBbIe pacyeThl 10 TEMATUKE SKCIIEPUMEHTA.

2. 3agauu HaA BBIUMCIICHHE CPEIHETO 3HAYEHUS KCIIEPUMEHTAIbHBIX JTaHHBIX,
MOTPEUTHOCTH.

3. 3ananue «XUMUYECKUH COCTaB BOJIbI, TUIT BOJIBI U CIIOCOOBI €€ IPUMEHEHUSD)
(c ucnoap30BaHMEM HOPMATUBHBIX JOKYMEHTOB).

4. 3ananue «B3auMOCBsI3b COCTaBa MOYBBI, TUI MOYBBI U €€ HA3HAYCHUS.

9.2. UccienoBanue U XMMHYECKHH aHAIM3 00bEKTOB TeXHOC(epbl

1. TunoBble pacyeThl 10 TEMATUKE SKCIIEPUMEHTA.

2. 3agauy Ha BBIUMCICHUE CPEAHETO 3HAUCHUS SKCIIEPUMEHTAIIbHBIX JAHHBIX,
MOTPEUTHOCTH.

3. 3amaud Ha OMNpENEJIICHHE METAUIOB, HEOPraHMYECKUX AaHUOHOB U
OpraHUYECKUX BEUIECTB B TEXHUYECKON BOJE Pa3HOTO HA3HAUCHHSI.

4. 3aganne «XUMHYCCKHM COCTAB TEXHUYECKOM BOJIbI, THII BOJBI U CITOCOOBI €¢
IPUMEHEHHU» (C UCTIOIF30BaHNEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepbl 32124 10 pa3HbIM TeMaM JHCIHMILIAHBI

I. C BapuanTamMu 0TBETOB

1. B peakuuro, TepMoxuMuyeckoe ypaBHeHue kotopoit S + O, = SO, + 297
k/[x, BcTynuiia cepa maccoii | r. KonnuecTBo Ter1oThl, BbIIEIUBIIEECS IIPU 3TOM,
paBHO:

A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxuTe cojb, BOJHBIA paCTBOP KOTOPO UMEET MIETOUYHYIO CPEMY

A) cynbdar kanus

b) xnopun amoMunus

B) kapOonat xanus

3. OnpenenuTte Ha3BaHUE BEILECTBA, TJIaBHAs IEMb KOTOPOTO COCTOUT U3
YEeThIPEX aTOMOB YTJIEPOa, COMCPKHUT KapOOKCUILHYIO TPYIITY U OJHY ABOWHYIO
CBSI3b, @ TAK)KE PAJUKAIIBI METUIT U 3THIL.

A) 3-metun-3-3TundyTeH-3-oBast KUCIOTa
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b) 3-metun-2-3tundyren-3-oBas KUCI0Ta
B) 2-mMeTnn-3-3TundyTeH-3-oBast
KHCJIOTa

dacerHble 3a1a4n

4. CoctaBbTe XUMHUYECKHE (OPMYIJIBI  JABYXaTOMHBIX  COCIMHCHHIA:
{eunmuuma kameiys, tuapua 6apus, cynbbun xkenesa (I11), okcupa azora (1), okeun
amomunust, xyopun sxenesa (II), aurpua Gapus, okcua pryta (I), okcua cypbMbl
(V); oxcun meau (I), xmopun prytu (II), HUTpUA Kamusi, CUIMLUA MarHus, TUIPUL]
amomunus, cyiabdun cunma (II), 6pomua muuka, oxceun yriepoaa (II), oxcun
xsopa (V); autpug Hatpusi, nonun meau (1), okeun xpoma (II), okcua azora (V),
ruapua Hatpus, xjopun xpoma (III), oxcwp wamus, okcua wmbimbsika (IID),
cyab(uI IIUHKA } .

5. Ilpu B3aumopericteuu {40; 20; 35} r cmecu {cepeOpa v LMHKA; IUHKA U
MEJI; MM U JKeJie3a} C COJITHOM KUCIIOTOM BhIACTIIIOCH {6,72; 2,24; 5,6} 1 ra3a
(1.y.). Onpenenure MaccoByro 1010 (B %) {IIMHKA; MEIH; Kene3a} B CMECH.

6. YpaBHSIITEe OKUCIUTEIHHO-BOCCTAHOBUTEIHHYIO PEAKIIUIO

{MnOz + H,SO,=MnSO,+ O, + HzO;

Zn +K,Cr,0,+ H.SO4=ZnS0O, + Cr,(SO.); + KoSO4 + H:0;

KClO; + S = KCI + SO,} meToioM 3JeKTPOHHOrO OaaHca; ONpeaciIuTe
OKHCJTUTENh U BOCCTAHOBUTEIT.

7. Onpenenure MOJICKYJISIPHYIO (HOpMYITy YTIeBOJ0poa, coaepxkariero {80%;
85,7%; 75%} yrnepoma. OTHOcHTENbHAs ILIOTHOCTh ITIAPOB BEIIECTBA TIO
{Bomoposy; BO3ayxy; Kuciopoay} paeHa {15; 1,931;0,5}.

A)

C.Hs

b)

C.Hs

B)

CH.,

Bomnpocurenbubie popMyTUPOBKH:

8. Kakas macca ykCcyCHOM KHCIIOTBI TOTpeOyeTcs Il CUHTE3a 3TUjlaleraTa
maccoit 140,8 r. Bexoa a¢gupa npumurte paBHbIM 80% OT TEOPETUUECKH BO3ZMOXKHOTO.

9. Kakum peakTUBOM MOXHO OTJIUYUTH TJIULEPHUH OT TIIIOKO03bI? CocTaBbTe
ypaBHEHHUE KaueCTBEHHOM peakluu AJisi 0OHapy>KEHUsI MHOTOATOMHBIX CITUPTOB Ha
IIpUMeEpe IIIMLEPUHA.

10. C nomouipio Kakoro peakTuBa MOYKHO pacro3Harh rajioreHua-uonsl (Cl-, Br-
, [-)? CocTaBbTe ypaBHEHUS! KAYECTBEHHBIX PEaKUUi B MOJIEKYJISIPHOM W MOHHOMN
dopmax. YkaxuTe mpu3HAKHA PEAKITHA.

3agaun, KaK v Apyrue AUJaKTUYECKUE 33/1aHusl, MOTYT BBITOJIHSITH 00YYaroIIyto
U KOHTpOJMpYIolyto (GyHKUMU. PemieHue 3agad MOXKET OCYILIECTBIATHCS Ha
PA3JIMYHBIX TUIAX U dTanax 3aHATHI.
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1.1.2. IIpaKkTHKO-OpHEHTHPOBAHHBIC 3aJaHUS

[IpaKkTHKO-OpUEHTUPOBAHHBIE 3a/1aHUs (KaK TEOPETUYECKUE, TAK U PACUETHBIE),
HaITpaBJICHbI HAa PA3BUTHE PE3YJITATOB 00YYEHUS] OCHOBHOTO MOAYJS (pa3aesibl:
«OcHOBBI cTpoeHusi BemiecTBa», «CTpoeHHE M CBOMCTBA HEOPraHUYECKUX /
OpPraHMYECKHUX BEUIECTBY», «KMHETMUECKUE U TEPMOJIMHAMUYECKHAE 3aKOHOMEPHOCTH
IPOTEKaHUSI XUMUYECKHX peakuiy, «JlucrepcHble CHUCTEMBI») U BBISIBICHUE
XUMHUYECKON CYHNIHOCTU OOBEKTOB MPHUPObI, MPOU3BOJICTBA U ObITa, C KOTOPHIMU
YeJIOBEK B3aMMOJICHCTBYET B MPOLIECCE MPAKTUUECKON JeSITeIbHOCTH (MTPOMUIHHBIN
MOJIYJIb).

[IpaKkTUKO-OpPUEHTUPOBAHHBIE 3aIaHUSI MOYKHO OIPEIETUTh KaK MMeAarorndeckKu
nepepaboTaHHbINA (hparMeHT MPO(HECCHOHATBHON IESTENFHOCTH crienanycta. OHu
pa3pabaThIBatOTCs 715l MPOBEPKH 3HAHUM U YMEHUN o0ydaroluxcs JeicTBOBAaTh B
MPAaKTUYECKUX, HETUIHYHBIX, D3KCTPEMAJIbHBIX W Jpyrux curyauusx. [lpum
U3YYEHUU JUCLHUIUIMHBI «XUMHUS» NPAKTUKO-OPUEHTUPOBAHHBIE  3aJaHMS
MPUMEHSIOTCS I aKTUBU3alMU  y4eOHO-TIO3HABATEIBHON  JI€ATEIbHOCTH
oOydJaronmxcss mMyTeM
«MOTPYXEHUSD» MX B MPOOJEMbl XUMHUYECKUX HCCIEAOBAHHUI, BO3HUKABIIHMX B
MCTOPUY PA3BUTHS HAYKH, WM UMEIOLIUX MPAKTUYECKOE 3HAUECHUE JIJISl YETOBEKa.

[IpuBeaemM mpuMepbl MPaKTUKO-OPUEHTHPOBAHHBIX 3a/laHUi MO pa3jenam
«CTpoeHue M CBOWCTBA HEOPTraHMYECKUX BeEIIECTB», «CTpOEHHE M CBOMCTBA
OpPraHUYECKUX BELIECTBY.

1. Kap0oxcurepanus

Hasanune tembl Tema 3.3. «IIpou3BoACTBO HEOPTaHUUECKUX
BEIIECTB. 3HAYCHHE U IPUMEHEHHE B OBITY U Ha
MIPOU3BOCTBE

Pesynbrar 0Oyuenusi | OOOCHOBBIBATH ~ 3HAYEHHWE W MPUMEHEHHUE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JEATENHOCTU YeJOoBEKa MX
(bU3UKO-XUMHUUECKUMU CBOMCTBAMU

OO1mue KOMITETEHIIMU OK 01, OK 02

A 3HaKOMO JIM BaM IIOHSTHE «KapOOKcHUTepanus»? B TepareBTHISCKHUX IEIIX
UCIOJIB3YIOT Ta3000pa3Hoe BemiecTBo. [1o 3Tol mpuunHe MOAOOHYI0 METOAMKY
Ha3bIBAIOT «TAa30BbIMU YKOJIaMW». JTa METOJMKA HCIOJIb3YETCA I JICUCHUS
CEPICUHO-COCYIUCTHIX 3a00JIC€BaHUM, TIOBBIIIICHUS AJIACTUMHOCTU KOXKU. [loBbIIIeHNe
COZIep)KaHUsI 9TOTO Ta3a B KPOBU TOBOPUT O HEKaYeCTBEHHOU (pyHKIMH KpoBu. Camoe
YIAUBUTEIBHOE, 4YTO OHO WCHOJIB3yeTCs B TBEPAOM BHUAE B IHUILEBOH
MPOMBINIJIEGHHOCTH JJI1 XPaHEHHs] W TEePEeBO3KM IPOJYKTOB: PHIOBI, Msca,
MOPOKEHOTO.
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3aganue

BoiOepuTe 01MH NMPABUJIbHbBIA OTBET:

1. O KaKoM BENIECTBE UJIET PEYb?

A) yraexucislii ra3

b) xucnopon

B) ammuak

2. Kakymu XuMHUYECKMMHU CBOMCTBaMU 00J1a/1a€T 3TO BELIECTBO?

A) KHCIOTHBIMH

b) ocHOBHBIMEI

B) amdorepubiMu

3. C yeM MOKET BCTYIaTh BO B3aUMOJIEHCTBUE?

A) ¢ BOJI0I, OCHOBHBIMU OKCHIAMH, I11€7I09aMH, HEKOTOPBIMU COJISIMHU

B) ¢ BO10i4, KUCIIOTHBIMH OKCHJIaMH, II[EJI0YaMU, HEKOTOPBIMH COJISIMU

B) ¢ Bomoii, KUCIIOTHBIMU OKCHUAMU, KUCTIOTAMU, HEKOTOPBIMH COJISIMU

4. C noMonIbio Kakoro BEIIECTBA €r0 MOKHO OOHAPYKUTh?

A) benondranenna

b) 6pomHoIi BOBI

B) u3BecTkoBOI BO/IBI

5. IIpuBenute ¢axThl, KOTOPHIE TOKA3BIBAIOT OTPUIATEIBHOE BIHUSHUE ATOTO
rasa Ha JKeJyJI0YHO-KUIIICUHbINA TPaKT YEIOBEKA.

2. lloBapennas coib

Ha3Banue tembl Tema 3.3. «IIpon3BoACTBO HEOPraHUYECKUX
BEIIECTB. 3HAYEHHE U IPUMEHEHHE B OBITY U Ha
ITPOU3BOJCTBEY

Pesynbrar 0Oyuenusst | OGOCHOBBIBATH  3HAUYEHHE U MPUMEHEHHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOW W
MIPOM3BOJACTBEHHON JIESTEIIBHOCTH YEJIOBEKa HX
(hU3UKO-XUMHYECKUMH CBONCTBAMU

OO0mue KOMITETCHIINT OK 01, OK 02

N3BecTtHO, yTO B Mupe noObiBaercs mnpumepHo 100 MHIJIMOHOB TOHH
MOBAapEHHOM COJIM B roj. Ha nuieBbie HyK/1bl pacXoIyeTcsl OKOJIO OJHOW YETBEPTOM
4acTH 3TOro Koiandyecta. Kyna ke uaeT ocraibHasl CoJib?

[ToBapeHHasi cOJIb COBEPIICHHO HEOOXOIMMA MPH MPOU3BOACTBE MSACHBIX U
PHIOHBIX KOHCEPBOB, OHA UCIOJB3YEeTCS B METAJUIYPIHUECKOW OTpaciu
MPOMBIIIUICHHOCTH, MpU O0O0pabOTKe MEXOB M PAa3JIMYHBIX KOX, B IMpoOIecce
MIPUTOTOBJICHUSI MbLIA, UAET JJIS TIOJYYECHUST KAIBLIMHUPOBAHHOW COJIbI, IPUMEHSIETCA
B wmeaunuHe. OCHOBHOW MOTpeOUTENh COMM — XHMHYECKash OTpacib
MIPOMBINIUICHHOCTU. B 3TO# 001acTH MCMONB3yeTCsl HE TOJIBKO cama COJib, HO |
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3JIEMEHTBHI, COCTABJISIONIME €€. B mporecce 3neKTpoin3a ee pacTBOpa MOIYYarOT
XJIOp, BOJIOPOJI ¥ eAKui Hatp. M3 pacTBOpa €1KOro HaTpa Mnoy4yaroT TBEPAYIO IIEI0Yb
— kayctuk. CoeIuHsA BOJOPO/I C XJIOPOM, TTOIYHAIOT COJISTHYIO KUCTIOTY .

3agaHue: coCTaBbTEe YPABHEHHUSI, ONIUCAHHBIX B TEKCTE PEAKIIUM.

3. AlleTWjieH

HazBanue TeMbl Tema 3.3. «IIpon3BoJACTBO HEOPraHUUECKUX
BEIIECTB. 3HAYCHHE U TPUMEHEHHE B OBITY U Ha
MIPOU3BOJICTBE

Pesynbrar 00yuenuss | OOOCHOBBIBATH  3HAUYEHHE U NPUMEHEHHUE
HEOPTraHUYECKUX  BEIIECTB B  OBITOBOW W
IPOM3BOJACTBEHHON JIESTEIIBHOCTH YEJIOBEKa HX
(bU3UKO-XUMUYECKHUMH CBOMCTBAMU

OO0mue KOMITETCHIINT OK 01, OK 02

OnHUM U3 CaMbIX PacIpOCTPAHEHHBIX CIIOCOOOB CBAPKH IUIABJICHUEM SIBIISIETCS
ra3oBas CBapKa, KOTOpasi MPOU3BOAMUTCS C OOpa30BaHMEM Tra30BOIO IJIAMEHHU B
KaHajax CBapO4YHOU ropenku. OOpa3oBaHrE ra30CBapOYHOrO INIAMEHU HEBO3MOYKHO
0e3 raza aneTwieHa. TeXHUYECKUI alleTHIIEH MMOTY4YaroT U3 KapOu1a KabLHsl.

3ananue

1. OObscHuTe, KakOoW (PU3MYECKHI IMOKa3aTeNb IMO3BOJISIET UCIOJIb30BATh
alEeTUJIEH JIJIsl CBAPOUYHBIX padoT;

2. CocTaBbTE ypaBHEHHE PEAKIMU TIOTy4YEHUS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEAKLIUHY TOPEHUS alleTUIICHA,;

4. Bpruuciaute 00bEM alleTUIICHa MOJyYEHHOTO U3 KapOu/ia KaabIus Maccoi
128 1, copepxamero 5% npumecen, €y BBIXO aneTuieHa cocrasiseTr 80% ot
TEOPETUYECKH BO3MOKHOTO.

4. Mos104Hasi KMCJIOTA

Ha3Banmne temsbl Tema 4.3. «Oprann4eckue BEIIeCTBa B
JKU3HEISATEIIbHOCTH uesioBeka. [Ipon3BoicTBO U
MIPUMEHEHNE OPTaHUYECKUX BEIIECTB B
MPOMBIIIIICHHOCTH

Pesynbrar 0Oyuenusi | OOOCHOBBIBATH  3HAYEHHWE W MPUMEHECHHUE
OPraHMYEeCKUX  BEIIECTB B  OBITOBOH W
MPOM3BOJCTBEHHON NIESATEIBHOCTH YEJIOBEKa HX
(hU3UKO-XUMHUUECKUMH CBONCTBAMU

OO0mue KOMITETCHIINN OK 01, OK 02
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[TpomMexyTOYHBIM TIPOIYKTOM OOMEHA Y TETUIOKPOBHBIX KUBOTHBIX SIBJISICTCS
MOJIOYHAsI KUCJIOTA. 3arax 3TOM KUCIOThI KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT HA
3HAUYUTEITLHOM PACCTOSHUU.

3ananue

1. [ToueMy HacexoMble (KOMapbl) OBICTPO HAXOAT CBOIO KEPTBY ?

2. YcranoBute (GOpMyITy MOJOYHOM KUCIOTHI, KOTOpAsi IOMOTaeT HACEKOMBIM
HAXOJUTh TETUIOKPOBHBIX >KHUBOTHBIX, €CJIM MAcCOBBIEC JIOJU 3JIEMEHTOB B HEW
cocTaBisoT: yraepoaa —40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (POpMYITy MOJIOUHOM KUCIIOTHL. HazoBuTe KUCIOTY
no HomeHknarype NIOITAK.

4. Ha OCHOBaHMM CTPOEHMS MOJIOYHOM KHUCIOTHI CHEJIAUTE BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haifnute B MHTEpHETE WM APYTUX UCTOYHMKAX HH(OOPMAIIUIO O TPUMEHEHHN
MOJIOYHOM KUCJIOTHI.

1.1.3. 3apanus sadopaTopHbIX padoT

JlaGopatopHble pabOTHI SIBIAIOTCA BaXKHOW YacThIO y4eOHOIro IMpoIllecca Mo
JTUCIUIUIMHE M CIOCOOCTBYIOT (DOPMUPOBAHUIO Yy OOYYaIOIIUXCS YMEHHM
HCCIIEOBATh XUMHUYECKHE TIPOIECCHl W SIBICHUS (IJJAHUPOBATh W IPOBOJHTH
XUMHUYECKUE JKCIEPUMEHTHI, MCCIEI0BaTh BEIIECTBA W IMPOBEPSTH TUIOTE3HI,
o0pabaThIBaTh U UHTEPIIPETUPOBATH PE3YJIbTATHI HKCIIEpUMEHTOB). JlabopaTopHbie
paboThI O XUMUM TIPETyCMOTPEHBI B KOXKJIOM pa3ziesie OCHOBHOTO U MPHUKJIATHOTO
MoxyJen (tadm. 2).

Tabmuma 2. JlabopaTopHbie pabOThI IO XUMUH

Pasznen JlaGopaTopuass pabora

Paznen 2. Xumuueckue peakuuu | JIlaboparopnas padora 1. «Peakimn
TUAPOJIH3a»

Paznien 3. Ctpoenue u cBoiictBa | Jlaboparopuas padora 2. «CBoiicTBa
HEOPTaHUYECKUX BEIIECTB METAJJIOB U HEMETAJIOB)

Paznen 4. Ctpoenue u cBoiictBa | JlabopatopHas padora 3. «IlonydyeHue sTriieHa

OpraHUYeCKUX BEIIECTB U U3YYEHHUE €ro CBOMCTBY

Paznen 5. Kunernueckue u JlabopatopHas padorta 4 (Ha BHIOOP)
TEPMOJIMHAMUYECKHUE «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH
3aKOHOMEPHOCTH MIPOTEKAHHSI pEaKIuu OT KOHLIEHTPALINK PEarupyronux
XUMHUUYECKUX PEeaKIIUi BelIecTB» Wi «OnpeesieHne 3aBUCMOCTH

CKOPOCTH pCaKI OT TCMIICPATYPbD»
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JlaGopaTopHnasi padora 5. «3yuenue BIusHUSA
pa3ianyYHbIX (PAKTOPOB HA CMEILIEHUE
XUMHUYECKOTO PABHOBECHUS

Paznen 6. JlucriepcHble CUCTEMBbI

JlabopaTopHas padora 6 (Ha BHIOOP)
«IIpuroToBieHUE PACTBOPOBY WU
«HMccnenoBanue AUCTIEPCHBIX CUCTEM)

Pa3nen 7. KauecTBeHHEBIE
peakuuyu OOHapyKEeHUs
OpPTraHUYECKUX U
HEOPraHUYECKUX BEUIECTB

JlabopaTopHas pabora 7 (Ha BHIOOP)
«AHanMTUYECKUE peakuu KaTHoHOB [-VI
TPy WK «AHATUTUYECKUE PEAKIIUN
AHUOHOBY

JlaGoparopHasi paGora 8 (Ha BbIOOP)
«KauecTBEHHBIE PEAKIINH Ha OT/ICIIbHBIC
KJIACChl OPTaHUYECKUX BEILIECTBY HIIN
«KauecTBEeHHBIN aHAIN3 OPraHUYECKUX
COCTMHEHMI 110 (PYHKIIMOHATIBHBIM TPYIIIIaM»)

Pa3nen 9.1. UccnenoBanue u
XUMHYECKHN aHAIN3 00BEKTOB
onocdepol

JlaGopaTopHnasi padora 9. «OCHOBBI
71a60paTOPHON MPAKTUKI»

JlaboparopHas padora 10 (Ha BbIOOD)
«OuucTKa BOABI OT 3arpsi3HEHUID
«Omnpenenennie pH BoJbI U €€ KUCTIOTHOCTID
«OrnpeneneHre >KeCTKOCTH BOIbI 1 CIOCOOBI e
YCTpaHEHUS»

JlabopaTopHnas paGora 11 (Ha BbIOOp)
«OOHapy>KeHHE HUTPATOB B MPOTyKTaX
MTUTaHUSD

«HccnegoBanue mpoayKTOB MUTAHUS Ha
HAJIMYKE YTJIEBOIOB (MyKa, TBOPOT, MOJIOKO,
HOTypT) Ha HAJIMYKE YTIIEBOAOB (Kpaxmall,
IIFOKO3a, caxapo3a)»

JlabopaTopHas paGora 12 (Ha BbIOOp)
«O06Hapy)eHHE HEOPTaHMUYECKHUX TTPUMECEH B
mpo0ax MoYBb)

«Onpenenenrie pH BOAHOM BBITSHKKH MOYBBI, €€
KUCJIOTHOCTHU U IIETIOYHOCTH
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Pasnen 9.2. Hccnenosanue wu | Jlabopatopnas padora 9. «OCHOBBI
XUMHUYECKUN aHaU3 OOBEKTOB | JJAOOPATOPHOU MPAKTHUKI

TEXHOC(EPHI JlaGopaTopHasi padora 10 (Ha BbI0OD)
«OnpeneneHue XJI0pruI0B METOIOM

TUTPOBAHUS B TEXHUYECKON BOJIE»
«OrnpeneneHne KeCTKOCTH TEXHUIECKOU BObI
METO/I0M TUTPOBAHMS

JlaGopartopnas pabora 11. «Onpenenenue
COJIEPKaHUs YIJIEKHCIIOTO I'a3a B BO3AyXE
ITOMEIICHUS DKCIIPECC-METOIOM
JlaGopaTopHnasi paéora 12 (Ha BbIOOP)
«MBrotroBneHne Kpacok (mogdop MUrMeHTOB U
CBS3BIBAIOLIUX BEIIECTB)»

«HMccnenoBanre CBOMCTB BSKYLIMX BEILIECTB Ha
MIPUMEPE TUTICA»

Oo6opynoBanne nadoparopuu U padoUux MecT JIa0OPATOPUM: MEH3YPKH,
NUIETKU-KAIIEIHULIBI, TEPMOMETPBI, MUKPOCKOIL, JIyIIbl, IPEIMETHBIE U IIOKPOBHBIE
CTEKJIa, TUIAHILIETHI JJIs1 KaleJbHBIX Peakiyii, (pribTpoBaibHas Oymara, pOMBIBAIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (OHAPUKH, HAOOpP pPEaKTHUBOB,
CTEKJISIHHBIE TAJIOYKH, IITATUBBI I MPOOMPOK; MEPHBIC IUIMHAPHI, BOPOHKH
CTEKJISIHHBIE, BOPOHKH AenuTtenbHble nuianHapuyeckue (50-100 mut), crynku c
nectukoM, (aphopoBbie YaIIKW, MUHIETHI, GUIBTPHI OyMa)kHbIE, BaTa, Mapiisl,
4acoBBI€ CTEKJIA, JIEKTPOIUIMTKH, JA0OPATOPHBIE IITATUBBI, CHUPTOBBIE TOPEIKH,
CITUYKH, IPUOOP JIJIsl TIOJTyHYESHHSI Ta30B (MU IPOOUPKA C Ta300TBOAHOM TPYOKOIi),
Jep KaTesu Ui MPOOUPOK, CKISIHKU JIUIsl XPAHEHUS! PEAKTUBOB, Pa3aTOYHbIE JIOTKU;
xumuueckue crakanbl (50, 100 m 200 wmur); mmarend; MUHICTHI; THUTCIbHBIC
LIUIIBI;, CEKYHIOMEpPHI (TaiiMepbl), MepHble pooupku (Ha 10-20 mi1) u MepHbIe
KoJowl (25, 50, 100 u 200 mut), BoastHas OaHst (WJIM TEPMOCTAT), CTEKJISTHHBIC
Naj0YKH;, KOHUYEecKue Kojobl it TutpoBanus (50 m 100 mur); MHAMKATOpPHBIE
NOJIOCKA Il omnpenenenuss pH u  craHmapTHas WHIUMKATOpHas —IIKaia,
YHUBEpCaAIbHBIN UHIMKATOP; nuneTk Ha 1, 10, 50 mu (unum go3atoper Ha 1, 5 u 10
M), OIOpPETKH i TUTPOBaHMs, MeIUUMUHCKUE mmmpuibsl Ha 100-150 mu,
nabopaTopHbIE W/WIN aHATUTHYECKHUE BeChl, pH-MeTphl, CylibHBIN mKad, U Ap.
nabopatopHoe 000pyI0BaHKE.

[IpuBeneM mpumepsbl J1a0OPATOPHBIX PadOT MO pazfeny 2 «XHUMUYECKUE
peakum» U pasaeiny 4 «CTpoeHre U CBOKMCTBA OPIraHUYECKHUX BEILIECTB.

Paznen 2. Xumunueckue peakuum. Jlaboparopuas padora 1. «Peaknumn
THPOJIN32»
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Ha3Banne temsbl Tewma 2.2. «9neKTpoAUTHYECKAs TUCCOLUAIIHS U
WOHHBII OOMEH))

Pesynbrar 00yuenust | CocTaBisiTh ypaBHEHHMS XHMHUYECKHX peaKluu
MOHHOTO OOMEHA C YYacTHEM HEOpPraHMYeCKUX
BEIIECTB

OO0mue KOMIIETEHIIUA OK 01, OK 02

1. Bonpocsl 1J1s1 qonmycka K JiabopaTopHoi padore

a) cpopMyMpyiTe 1eb IUTAHUPYEMOr0 SKCIIEPUMEHTA;

0) 0OBSICHUTE, KaKOW TPOIIECC HA3bIBAIOT ITMJIPOJIM30M, KAKOM OH ObIBACT;

B) 0OBSCHUTE, KAKUE CYIIECTBYIOT CIIOCOOBI JOKA3aTeIbCTBA CYIIIECTBOBAHMUS
TUAPOJIN3a HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB;

') 00BSCHUTE, KaK COCTABIISIETCS] YPaBHEHUE TUIPOIIN3a;

1) o0BsicHUTE, 4TO Takoe pH? Kak 3aBUCHUT JaHHBINM MTOKa3aTeNb OT KUCIOTHOCTU
WJIM OCHOBHOCTH CPENIbl PacTBOPA;

€) OOBSICHUTE XOJI BBIMOJHEHUS SKCIEPUMEHTA 0 PEIICHUI0 KAaYECTBEHHBIX
3a/1ay;

) TIEPEUMCIINTE OCHOBHBIE ACTIEKThI COOTIOACHUS TEXHUKH O€30MaCHOCTH TIPU
paboTe C arpecCUBHBIMU peareHTaMmu (TUIPOKCU] HATPHS).

2. IIpoBenenue onbITOB

OobopynoBanue u mocyaa PeakTuB
bl
1. CrexyisiHHbBIE TPOOUPKHU 1. PactBop NaOH
2. lratuB aJist mpoOUPOK 2. PactBOop Na,SO,

3. PactBop AICL

4.  PactBop Na,CO;

5. PactBop Cu(OH),

6.  KucioTHO-OCHOBHBII UHIUKATOP

AJroput™ npoBeieHusi onbita Ne 1 Bonpocsl 1 3a1aHust
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3amanue Ne 1. B Tpex mpoOupkax moj
HOMEPAMU HaXOJIATCS PaCTBOPBI TPEX
COJICiI: XJIOpHUa aIOMUHMS, CyIbdaTa
HaTpus, kapOoHaTta HaTpus. He
MOJIb3YSICh JPYTUMU PEAKTHBAMU,
OIPEIENTUTE COCTAB KaXI0W MPOOUPKH.

1. Jlath 00ObsICHEHHE IPOBEACHHBIM
OTIBITaM.

2. CoCcTaBUTh ypaBHEHHUS PEaKIIH,
MPOTEKAIOUUX B MPOOUPKE B
MOJICKYJIIPHOM U MOHHOM BH/JIaX.

AJIrOpUTM npoBeeHus onbiTa Ne 2

BOHIJOCI)I H 3aJaHUA

3apanme Ne 2. Uto mpousoitier, eciiu
OXJIAJIUTh PACTBOP KapOoHATa HATPHUSI
WU 100aBUTh K HEMY THIPOKCH]T
HaTpusi?

1.1. Hanute B ipobupky 1-2 mi
pacTBopa kapOoHaTa HaTpPHUs.

1.2. OnycTuTh NpOOUPKY B CTAKaH

C OYE€Hb XOJIOJHOM BOJOM MIIN
CHETOM.

1.3. IIpoBepuTh cpeay pacTBopa Mpu
MOMOIIIN KUCJIOTHO-OCHOBHOTO
WHUKATOpA.

1.4. JIo6aBUTH K pacTBOpPY KapOoHaTa
HaTpUs TUAPOKCU] HATPUSL.

1. Kakoil ”HAUKATOP JTy4Ille UCIIOJIb30BaTh
IUTs1 ONIPEAEIIEHUS CPEIbl pacTBopa’?

2. CocTaBUTH COOTBETCTBYIOIIUE
YPAaBHEHMSI XUMUYECKUX PEAKLIUH, B
MOJIEKYJISIPHOM U MIOHHOM BUJAX.

AJITOpUTM npoBeieHus: onbiTa Ne 3

Bonpocs! u 3aganust

3aganmne Ne 3. [IpoGaeMHBIN OMBIT.
1.1. B ogny npobupky ¢ pacTBOpoM
cynbdara meau (1) mpunute
pacTBOp THAPOKCHUAA HATPHUSL.

1.2. Bo BTOpYIO IPOOUPKY €
pactBopoM cyibdara meau (I1)
MIPUJIUTH PACTBOP KapOOHATA HATPHSL.
1.3. CpaBHUTH LIBET

00pa3yIOIUXCS OCAIKOB.

1.4. O6patuTh BHUMAHUE Ha
BBIJICJICHUE Ta3a B OJIHOMN U3
POOHUPOK.

1.5. Onpenenuts, OTKy/1a MOXET
BBIJICIISITECS DTOT ra3?

1.6. IIpoBepHUTh KAUECTBEHHBIN COCTAB
rasa ropsieu JIy4uHKOM.

1. CocTaBUTHh COOTBETCTBYIOIINE
ypaBHEHUS] XUMUUECKUX PEAKIIHIMA, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.
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1.7. OOBSCHUTH MPOUCXOISIIICE
SIBJICHUE.

AJIrOpUTM 1IpOBeaeHHs onbITa Ne 4 Bonpocs! 1 3aganust
3aganue Ne 4. [IpoOneMHbIN OMBIT. 1. OOBSACHUTH POUCXOJIAIIIEE SABJICHUE.

1.1. KpactBopy xsopuzna amromunus | 2. CoCTaBUTh COOTBETCTBYIOIINE
HPWIATH PACTBOP KapOOHATa HATpUs. | ypaBHEHUSI XUMUYICCKUX PEAKIIUiA, B
MOJIEKYJIIPHOM U HOHHOM BHJIAX.

3. OTBETUTH Ha BOIIPOCHI.

JIns1 yero B MEIMIIMHCKOW MPAKTUKE
UCIIOJIB3YIOT PACTBOP MTUTHEBOU COZBI JUIS
MOJIOCKAHUSI IPU BOCTIATUTEIBHBIX
3a0oneBanusix ropia? Kakosa posib
ruzposmza B npupone? [louemy pactsop
MBbLIa IIEHUTCS B Boje?

3. O0pa0oTka pe3y.bTATOB ONBITOB

1. Ilpoanamu3upoBaTh COOTBETCTBHUE IMOJIYUYEHHBIX pE3YyJbTATOB THUIIAM
ruaposuza. Caenatb COOTBETCTBYIOIIME BHIBOJIBI.

2. ChopmynrpoBaTh BEIBOJIBI O 3aBUCUMOCTH TUIIA TUAPOIIN3a U KUCJIOTHOCTH
cpeabl pacTBOpa.

Pasznen 4. CrpoeHue U CBOMCTBA OpraHu4veckux BemecTs. JlaboparopHas
paodora 3. «IlosryyeHune 3TH/IeHA M U3yYE€HHE €0 CBOCTBY»

Ha3Banne temebl Tema 4.2. «CBOICTBA OPraHUYECKUX COCTUHEHUID)

Pesynbrar 0OydueHust | YcraHaBiIMBaTh 3aBUCUMOCTD buzuKo-
XUMHUUYECKUX CBOMCTB OPTaHMYECKUX BEIIECTB OT

CTPOCHUS MOJICKYIJI

OO1mue KOMITETEHIINU OK 01, OK 02

1. Bompocs! 15 gomycka K JiaDopaTopHoil pabore
a) chopMyIpyiTe 1eIh TUTAHUPYEMOTO SKCTIEPUMEHTA;
0) 00BsICHUTE, K KAKOMY KJIACCY OPraHMYECKHUX BEIIECTB OTHOCUTCS ATUJICH;
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B) OOBSCHHUTE, KAKUMU XUMUYECKMMH CBOWCTBAMH O0JIaIaf0T BEIIECTBA

IIAHHOTI'0  KJIacca,
UCIIOJIb3YIOTCS

KaKuC Ka4UCCTBCHHBLIC PCAKIMKU O HX O6H3py>KeHI/I$[

F) 06’I>HCHI/ITC, KaK MOKHO ITIOJIYYHUTHh BCIICCTBA JAHHOI'O KJIaCCa COC,ZIHHGHPIIZ B

1a00paTOPHBIX YCIOBUSIX;

1) OOBSCHUTE, U3 YETO COCTOUT NMPHOOP IS IOJTyUEHHS Ta30B;

€) NePEYNCIUTE OCHOBHBIE ACIEKTHI COOJIIOJICHHSI TEXHUKU O€3011aCHOCTH IIPU
pabote ¢ JIBXX (3TUII0BBIIM COMPT), arpeCCUBHBIMU PeareHTaMu (KOHUEHTPUPOBAaHHAS
CepHasi KHCJIOTa), HarpeBaTeIbHbBIMU IPUOOpamMu (CIUPTOBKA).

2. [IpoBeneHne ONbITOB

OobopynoBanue u mocyaa

PeaxkTus
bl

1. CreksHHBIC TPOOUPKHU 1. Konuenrpupoansslil pactBop H.SO,
2. IITaTuB p1s mpoOUpoK 2. OTWIOBBIA CITUPT

3. CnuprtoBka 3. PactBop KMnO,

4. Cronukn 4. bpomnas Bosa

5. Ilecok

AJroput™ nposeeHus onbita Ne 1

Bonpocs! 1 3a1anust

1. ITosyuuTs 3THIIEH AerUApaTALMEN STUIOBOTO
CIUpTa, OOHAPYKUTb €T0, U3YUUTh €TI0

CBOMCTBA.

1.1. B npoOupky HAJIUTh 2—3 MJI STUIIOBOTO CITUPTA
1 OCTOPOKHO J00aBUTH 6—9 M1
KOHLICHTPUPOBAHHOM CEPHOM KUCIOTHIL. 3aTeM
BCHIIIAaTh HEMHOTO MPOKAJIEHHOTO MecKa (IMEeCOK WIIH
MEJIKME KyCOYKHU MeM3bI BBOJIST JIsl TOTO, YUTOOBI
NPEAOTBPATUTh TOJTYKH KUJIKOCTH MIPU KUTICHUH ).
3aKpbITh MPOOUPKY MPOOKOM C ra300TBOTHOM
TpyOKOH, 3aKPETHUTh €€ B IITATUBE U OCTOPOIKHO
HarpeTh CoaepKUMoe poodupku (puc.l)

1. Yto mpoucxoaut

B ipobupke? Yrto
HaOmoiaete?

2. K kakoMy Ty
XAMHUYECKUX PEAKIIAMN
OTHOCSITCSI 3T ITPOLIECCHI?
Kaxk HazbiBarorcs?

3. Kak mensieTcst okpacka
pactBopoB? [Touemy?

4. Kakum 1ruiaMeHeM ropur
stunen? [louemy?

5. CocTaBUTh ypaBHEHUS
MIPOTEKAFOIINX MPOLECCOB.
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./

Br, KMnO"

1.2. OcTOpOXKHO, PABHOMEPHO HAIPETh CMECh.

1.3. B npyryto npoOupky Haneite 2—3 M
pa30aBJIEHHOTO pacTBOPA MEPMAHIaHATa Kalus, U
IPOITYCTUTE YEepPE3 HETO ras.

1.4. B tpetbio mpoOUpKy HATUTh 2—3 MJI OpOMHOM
BO/Ibl, OITYCTUTh 'A300TBOAHYIO TPYOKY J10 JIHA 3TOM
IPOOUPKH U IIPOITYCTUTD Yepe3 OPOMHYIO BOIY
BBIJICIISIFOIIUICS Ta3.

1.5. BeIHYTb ra300TBOJHYIO TPYOKY U3 pacTBOpa

Y IOBEPHYTh €€ OTBEPCTUEM KBEPXY, ITOIKEYD
BBIACIISIIOIIMICS Ta3 (puc.2).

C,H;OH (aruio-
BBIY CIIMPT)

H,S0,

3. O0pa0oTka pe3y/bTATOB ONBITOB

1. TIpoaHanm3upoBaTh COOTBETCTBHE IMOJYUYEHHBIX PE3yJbTaTOB CIOcOOaM
MOJTYyUYEHUsI HEMPEACNbHBIX YTJIEBOJIOPOJIOB psifa dTuieHa (ankeHoB). Craenarthb

COOTBETCTBYIOILIMHI BBIBO/I.

2. ChopMynupoBaTh BbIBOJ O (PM3UKO-XMMUYECKHUX CBOMCTBAX ATUJICHA.
3. ChopmynupoBaTh BbIBOJ O CIIOCO0aX 0OHAPY>KEHHS ITUIICHA.
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1.2. OueHouyHbIe cpeacTBa PyOesKHOrO (TeMATHYECKOr0) KOHTPOJIS IO
AUCHHUILINHE « XMMHS»

PyOexHblii (TeMaTHYECKUiA) KOHTPOJIb 10 JUCIUILIMHE « XUMUSD TIPOBOJIUTCS B
dbopMe KOHTPOJIBHBIX PAOOT MO pasienaM OCHOBHOTO MOIYJSI Ha OTAEIbHBIX
3aHATHUSX, KEMCOB U y4eOHO-UCCIIEeI0BATEIhCKUX MPOEKTOB.

1.2.1. KonrtpoJibHbIe padoThI N0 paszaesaam

KoHTposbHble pabOThl MO XUMUU KaK OILICHOYHBIE CPEACTBa PYyOEkKHOTrO
KOHTPOJISI 3aBEPIIAIOT U3ydYeHUE | WM 2 TEeMaTUYeCKUX pa3lielioB OCHOBHOIO
MOMYJIS.

Paznen 2. Xwummueckue peakuuu. KontponbHast pabora «Crpoenue
BeleCTBA M XUMHUYeCKHe PeaKIun»

KonTtponbHas paboTa conepKUT YeThIpe BU/IA 3a1aHHIA:

1. 3agaun Ha COCTaBJIEHHE XUMUYECKUX (DOPMYJT IBYXaTOMHBIX COETMHEHUH 110
UX Ha3BaHUIO.

2. 3ajayu Ha COCTABJIECHUE YPAaBHEHUI peakUuii: COCIUHEHUs, 3aMEIlCHHUS,
pasyiokeHusi, OOMEHa M peakIMid C y4YaCTUEM KOMIUICKCHBIX COEIUHEHUI;
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

3. 3agaHusl Ha COCTaBJIEHUE MOJIEKYJISIPHBIX M MOHHBIX PEAKIUN TUIPOIU3a
COJIEH, YCTAHOBJICHUE U3MEHEHUS KUCIIOTHOCTH CPEIBI.

4. 3amayu Ha pacyeT KOJMYECTBEHHBIX XApAKTEPUCTHK IO YPaBHEHUSM
XUMHUYECKHUX PEaKUMi: MacCOBOM MM 0ObEMHOM A0 BbIXO/A MPOAYKTA PEaKIUU
COCIMHEHHSI OT TEOPETHUYECKHM BO3MOXKHOTO; OOBEMHBIX OTHOILIEHUN TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOJHBIX BEIIECTB M MPOAYKTOB pPEaKLUU;
Macchl (00BeM, KOJTMYECTBO BEIIECTBA) MPOYKTA PEAKIINH, €CJIU OJTHO U3 BEIIECTB
JAHO B BUJIE PACTBOPA C ONPEIEIEHHON MacCOBOM JIOJIEW pACTBOPEHHOTO BELIECTBA.

Pasgen 3. CrpoeHue M CBOMCTBA HEOPraHUYECKHUX BeleCTB.
KontpoabHas padora «CBoiicTBa HEOPraHMYECKHUX BelIECTB)

KontponbHas pabota COAep:KUT TpU BUJIA 3a1aHUI:

1. 3amaum Ha pacyeT MaccoBOM M0oM (Macchl) XMMHYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH).

2. [IpakTuueckue 3a1aHus 0 KIaCCU(PUKALIMK, HOMEHKIIATYpe U XUMUYECKUM
(dopMyamM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB: ONpPEAEIICHHE Kilacca
HEOPraHWYEeCKUX BEIIECTB, Ha3blBaTh HEOPraHUYECKUE COEAMHEHHUS IO
MEXTyHapOJHON U TPUBUAILHOW HOMEHKJIATYPE 10 XUMUYECKUM (popMyiam.

3. 3ajaHMs Ha COCTABJICHHE YPAaBHEHHH XMMHUYECKHX PEAKLMI C y4acTUEM
IIPOCTBIX U CIIOKHBIX HEOPraHUYECKHUX BEIIECTB: OKCUI0B METAJUIOB, HEMETAJIOB U
aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUM M aM(OTEpHBIX
THJIPOKCUOB, HEOPTraHUYECKHUX COJIeH, XapaKTEPU3YIOLINX UX CBOMCTBA U CIIOCOObI
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HOJIyYECHHUSI.

Paznen 4. CTpoeHue u cBoiicTBa opranuyeckux seniects. KoHTpoJibHas padora
«CTpoeHue U CBOIICTBA OPraHUYeCKUX BeLIeCTB)

KonTposbHas paboTa COCTOUT U3 MATH BUJOB 3aJaHHN:

1. 3agaHusi Ha COCTaBJICHUE HA3BAHUM OPraHUYECKUX COEAUHEHUN IO
XUMUAYECKUM (popMysaM (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBUAILHON WU
MEXIYHAPOAHOU CUCTEMAaTHUYECKON HOMEHKIIATYPHI.

2. 3agaHMs Ha COCTaBJIEHHE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX
GbopMya OpPraHMYECKHX BEIIECTB OTAENbHBIX KIJIACCOB MO MX Ha3BaHUSIM B
COOTBETCTBHH C MEXIYHAPOIHON HOMEHKIIATYPO.

3. 3agauun Ha ompeneneHue mpocTeiieil (GopMybl OpraHUIeCKOW MOJIEKYIIBI,
HCXOJIs U3 DJIEMEHTHOTO cocTana (B %).

4. 3agaHuss Ha COCTABJICHUE YPAaBHEHUM XHMHUYECKHX PEaKIH,
WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA C Y4YETOM MEXaHU3MOB NPOTEKAHUS
JAHHBIX PEaKIUI U TEHETUYECKOW CBSI3H OPraHUYECKUX BEIIECTB Pa3HbIX KJIACCOB, B
T.4. HEMOYKHU MPEBPALICHUM.

5. PacueTHbie 3a/1auu MO ypaBHEHUSIM PEAKIUN C yYaCTUEM OPTaHUYECKHUX
BELIECTB.

Paznen S. Kunernyeckue 1 TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
xumuuyeckux peakuui. KonrTpoabHas padora «CKOpOCTh XMMHUYECKOM
peaKkuy U XUuMHU4ecKoe paBHOBeCHe»

KonTposnbHas paboTa COCTOUT U3 TPEX BUIOB 33 JaHHIA:

1. PacueTHbie 3a/1a4M HA U3BMEHEHHUE CKOPOCTU XMMHUYECKUX B 3aBUCUMOCTH OT
KOHLIEHTPAIlMU PEArupYIONINX BEIIECTB U TEMIIEPATYPHI.

2. 3agauM Ha pacyeThl TEIUIOBBIX 3(P(PEKTOB XUMHUYECKUX pEaKkUuid u
ompeJieJICHUE TUTA PeaKIUu (10 TeTI0BOMY 3P (DEKTY: IK30- U SHAOTEPMUUYECKUE).

3. 3amanus Ha npumeHeHne npuHuuna Jle-Illatenbe I HAXOXKACHUSA
HaIPaBJICHUS CMEIICHUs] PAaBHOBECUSI XUMUYECKON peaKIuu U aHaiu3 (hakTopoB,
BJIMSIOIINX HA CMEIIEHNE XUMUYECKOIO PABHOBECHS.

Paznen 6. /Ilucmepcuble cucrembl. KoHTposibHasi paGora mo Teme
«/lucnepcHbie cucTeMb»

KonTposnsHas paboTa COCTOUT U3 IBYX YaCTEH:

1. 3aaun Ha MPUTOTOBJIEHUE U PACUYET KOHIIEHTPALIUKA PacTBOPOB (3 3a7a4uu Ha
pacTBopeHue, paz0aBiieHe, CMEIIMBAHUE PACTBOPOB).

2. 3agaHusi Ha JUCHEPCHBIE CHCTEMbI, HCIOJIb3yeMble B OBITOBOM U
IPOU3BOJICTBEHHOM JESITEIbHOCTHU YeJI0BeKa (B BUAE TECTOBBIX 3aIaHUM ).

[IpuBenemM nmpumepsl 3a1aHU KOHTPOJILHON paboThl Mo Teme «CTpoeHne u
CBOIICTBAa OPraHMYECKHUX BelIeCTB», KOTOPas MPOBOAMTCS IIOCIE H3yYEHHUS
oOyuarommmucs pasaena 4.
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[To mroram umzyuyenus pasnena4 «CrTpoeHue M CBOMCTBA OPraHMYeCKHX

BelllecTB» oOyJaromnuecs OyayT ClIOCOOHBI:

— OIPEIEISATh MPUHAIIIEKHOCTD BEIIECTB K Pa3IMYHBIM KJlaccaM OPraHUYeCKUX
COEJIMHEHUI1; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh M3YYEHHBIE BEILECTBA [0 «TPUBUAIBHOI) WM MEXTYHAPOIHOM
HOMEHKJIATYpPE;

— XapaKTepu30BaTh CTPOCHHE M XUMHUYECKHE CBOMCTBA H3YyYEHHBIX
OpraHUYEeCKUX COCTUHEHU;

— OOBSCHATH 3aBUCUMOCThH CBOMCTB OPTraHUYECKUX BEUIECTB OT UX COCTABA U
CTPOCHMUS;

— MPOBOJIUTH BBIYKCIICHUS 110 XUMHUYECKUM (POPMYJIaM B yPaBHEHUSIM.

TemaTuyeckuii KOHTPOJIb OCYIIECTBISIETCS METOA0M TecTtupoBaHus (1) wiu B
dbopme nrucbMeHHO# paboThI, BKITIOUaloIel npakTruieckue 3aaanus u 3aaaqu (11).

IIpuBenem nmpumep KOHTPOJIBLHOI padoTsl B (hopme TecToBbIX 3axanui (I).

1. BemecTBo, COCTaB KOTOPOTO BBIpaXeH MOJEKyJsspHO (popmyinoit C;Hj,
OTHOCHTCS K KJIaCCy:

1) apeHsr

2) ankaHbl

3) aJNKeHBI

4) aJKUHBI

2. HaszBanue Bemiecta, hopmyna kotoporo: CH;-CH(CH;)-CH-CH-OH

1) 6yranon-2

2) meHTaHOII-2

3) 2-metunOyTtaHos-4

4) 3-meTmniOyTaHo-1

3. BemectBo, umetoriee popmyiry CH,=CH, Ha3biBaeTcs:

1) Tomyon

2) sTUIICH

3) runepuH

4) mponaHo

4. BelecTBO, Ha3BaHUE KOTOPOTO MTPOMUOHOBAS KMCIIOTa, UMEET (OpMyITy:

1) C:HsOH

2) (CH;).NH

3) CH:-CH,-COOH

4) C:H,OH

5. JIs1 alikaHOB XapaKTepHa peaKiusi:

1) npucoeauaenus H,

2) XJIOpUPOBAHUS HA CBETY

3) obecrBeunBanus pactBopa KMnO,
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4) monuMepu3aluu

6. MeTaHo pearupyer c:

1) HaTpuem

2) Bojoi

3) BoJIOpOJIOM

4) MeTaHOM

7. YKcyCHasl KHCJI0Ta BCTYIIAaeT B PEAKLIUIO C:

1) AgNO3

2) NaCl

3) Na,CO:;

4) H:0

8. BepHbI 1 yTBEPKACHUS:

A. AMHHBI IPOSBIISIFOT OCHOBHBIE CBOMCTBA

b. AMHHOKHCIIOTBI POSIBIISIFOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TONIBKO A

2) BepHO TOJBKO b

3) BepHbI 00a yTBEPKICHHS

4) HEBEPHO HU OJIHO U3 YTBEPKIICHUI

9. Vpasuenue xumuueckoit peakimu C,Hq+CL—C,HsCIH+HCI sBnsiercs:

1) peakuyeil 3aMelleHus], TPOTEKAIOLLIEN M0 PAUKATIBHOMY MEXaHU3MY

2) peakuuen MpUCOESAUHEHNS, POTEKAIOILIEH MO paIMKAIbHOMY MEXaHU3MY

3) peakieil 3aMelleHus], TPOTEKAarOIIEH 0 HOHHOMY MEXaHU3MY

4) peakiyel pUCOSAMHEHHS], TPOTEKAIOIICH TI0 HOHHOMY MEXaHU3MY

10. B peakuuto «cepedpsiHOro 3epkaniay (C aMMHauHbIM PaCTBOPOM OKCHAA
cepebpa) BCTymaerT:

1) sTaHON

2) raoKo3a

3) runepuH

4) xpaxman

11. VYcraHOBUTE COOTBETCTBHME MEXAY HA3BaHMEM BEIIECTBA M KJIACCOM
(TpynIioi) OpraHMueCcCKUX COETUHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIJIEHKUT.

Ha3Banue BeriectBa

A) CH;COOH

b) CH;-CH,-CH;

B) CH,=CH-CH.-

CH; I') CHs-CHo-

OH

Knacc oprannueckux coeTMHEHUN

1) omHOATOMHBIE CHHMPTHI

2) yrieBojbl
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3) kapOOHOBBIE KHCIIOTHI

4) apoMaTUYeCKUE YIiIeBOA0POIbI

5) HenpeneabHbIe YIIIEBOAOPO/IbI

6) npezenbHbIe YTIIeBOJOPOIbI

12. B cxeme npeBpalieHui

1500°C Cakr +Br,

CH; — X, — 6eH3on — X,

BeniecTBaMu X; U X, COOTBETCTBEHHO SIBJISIFOTCS:

1) aneTuiaeH

2) sTHneH

3) 6poMOeH301T

4) x510pOEH30I1

5) dpenon

6) UKJIOTeKCaH

13. Ompenenure MOJEKYJSIpHYIO (hopMmyIly BeliecTBa, conaepxariero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bomopoaa. OTHOCUTENBHAS TNIOTHOCTH APOB
ATOTO BEIIECTBA IO BOAOPOAY paBHa 16.

1) CH;OH

2) C.H;OH

3) HCOOH

4) CHsOH

14. Ckonbko JHUTPOB BoAOpoAa moTtpeldyercs mis oOpazoBanus 10,2 T
ATUJIOBOTO CIIUPTA U3 alleTalbACTHIA, €CIIM BBIXO MPOAYKTA PEAKIIMU COCTABIISET
80%?

1) 6,21

2)3,1n

3) 12,75 n

4) 11,2 n

IlpuBenem npumep 3anaHuii I/ NUCbMEHHOI KOHTPOJbHOI padorsl (II).

1. Jlaitte Ha3BaHMSI OPraHUYECKUM COCTUHEHUSIM TI0 XUMUYECKUM (hopMyJiaM ¢
WCMOJIb30BAHUEM  TPUBUAIBHOM WM  MEXIYHAPOJHOM  CUCTEMATUYECKOU
HOMEHKJIATypBhl:

a) C;HsOH

6) (CH:).NH

B) CH;-CH(NH.)-COOH

r) C;HsN

I[) CH:CH,HC=0

e) CHsCH.OH
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2. CoctaBpTe TIONHBIE ¥  COKpAIICHHBIE  CTPYKTYpPHBIE  (POPMYJIBI
OpPraHMYECKUX BEIECTB OTJEJIBbHBIX KJIACCOB MO MX HA3BAHUSIM B COOTBETCTBUU C
MEXKyHApOJHOW HOMEHKJIATYPOM:

a) METHUJIOCH30T

0) aHWIMH

B) 3-MeTuIOyTaHATh

') HIUKJIOTEKCEeH

n) Oyraauen-1,2

€) 2-MeTUIpOnaHo- 1

x) OyTuH-1

3) aMMHOYKCYCHasl KUCJI0Ta

3. CocraBbTe ypaBHEHUS] XUMHUUYECKUX PEAKIIMI COTIACHO CXEME NPEBPALICHU:

1500°C Caxrt +Br

CHi:—» X, - X, —

X,

VYKaXuTe TUM U MEXaHW3M PEaKIiu, HA30BUTE 0Opa30BaBIIIMECs BEILIECTBRA.

4. Ormpeaenure MOJEKYISpHYIO (GopMylly BellecTBa, coaepxkaiiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCHUTENIbHAS TITIOTHOCTH NTAPOB
ATOTO BEIIECTBA IO BOAOPOAY paBHa 16.

5. CKOJIBKO JIUTPOB BOIOpOJIa MoTpedyeTcs it oopazoBanus 10,2 T 3THUIOBOTO
CIIAPTA U3 ALETANBACTHIA, €CIU BBIXOJI IMTPOAYKTA peakuuu coctaBisieT 80%?

1.2.2. Keiicbl

Kelicbl uCmosib3yrOTCS B Ka4yeCTBE OILICHOYHOTO CPEACTBA B paszaene 8
MPUKJIATHOTO MOJIYJISl, UX COJAEPKaHKE OMPEAEISIeTCs ¢ Y4eTOM Mpo(ecCHOHATEHOM
HarpaBJIeHHOCTH oOpa3oBarenbHoOi nporpammsel CI1O. [Ipumepbl BOZBMOKHBIX TEM
KEWCOB:

1. [orenyieHne KMMaTa U BEICBOOOXKICHHE Ta30BBIX THAPATOB CO JHA OKEaHa.

2. bynyume MaTepuabl Ajisl aBUa-, MallliHO- U IPUOOPOCTPOCHHUSL.

3. HoBble MaTepuaibl 1715l COTHEUHBIX OaTapei.

4. JlexkapcTBa Ha OCHOBE PACTUTENBHBIX ITPEMAPATOB.

5. XMMHYECKHE JIEMEHTBI B KU3HU YEIIOBEKA.

6. BonoponHast s3HEpreTHKA.

[TpuBenem npumeps! kericoB mo xumun (aBTop ['omybeBa Muna bopucosHa,
yuuTedb XuMuy, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KM3HM Y€JIOBEKA»

B Anonun o6bemMHEHABIMU cUIaMU HalmoHaIBHOTO MHCTUTYTA 370POBBS U
[Ipedexryproro yauBepcutera Cuazyoku ObLIO TPOBEJCHO UCCIICIOBAHNUE. Y YCHBIE
BBISICHUJIM, YTO €CTECTBEHHBIE OPraHWYECKHUE BEIIECTBA BCTYNAIOT B PEAKIUIO C
XJIOPUPOBAHHOW BOJION M3-TIOJ KpaHa, oOpa3ysl OMacHbIe COCTUHEHUS, KOTOPhIC
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MOTYT CIY>KUTh NPUYMHOW paka. Takue coenuHeHus HasbiBatoTcs MX, TO ecTh
«MytareH uke» wimm «HensBecTHbIN MyTaren».

3agaHus:

1. Ilpeanoxure cnocoObl YMEHBIIEHHS SA0BUTOTO BIUSHHSA XJIOPA B MUTHEBOU
BOJIE HA OPTaHU3M YEJIOBEKA.

2. Wcxons u3 cBoei )XKM3HEHHON MPAKTHKH, MPUOIU3UTEIHHO paccuuTaiTe,
CKOJIbKO XJIOPUPOBAHHOW BOJIbI BbI HCIIOJIB3YETE B TEUEHUE JHS U JUTSA KaKUX LeJIei?

3. Kakue opransl yenoBeka 00JIbI1IE BCETO CTPAIAIOT OT BO3AECUCTBUS XJ10pa?

4. Kak BIIMsIET XJIOPUPOBAHHAS BOJIA HA YEJIOBEKA MPY KyTIaHUH?

5. Haliqute nonoJHUTENBHYI0O HHGOPMAIMIO O 3aMEHE XJjopa IMpu
00e33apakMBaHUU BO/IBI.

6. Uccnenyiite pa3inyHble TOBaphl OBITOBOM XUMUHU B CBOEM JoMe. CocTaBbTe
CIHCOK XJIOPCOJAEPIKAIIMX COEIMHEHNI, YKAKUTE MEPbl OE30MIaCHOCTHU MPHU padoTe C
HUMH.

Keiic Ne2. «Bonoponomo0niu — mar B Oyayiiee)

AstromoOumn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX 3JEMEHTAX
e3nat o goporam Epomnst ¢ 2009 rona. B 2011 rogy Honda npucoenuuunacs k
eBporneiickoMmy naptHepcTBy skosnoruyHoi sHepruu (Clean Energy Partnership),
MOCJIE YEero BbIBEJAa Ha MEpPBbIM IUIAH TMPOU3BOJCTBO 3KOJOTMYECKH YHCTBIX
aBTomMoOuiei. A Ha Ilarom MockoBckoM MexayHapogHoM aBTocaioHe BA7J
MIPEICTaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ GaiyioHaMu BOIOPOAa U KHCIOPO/a.

3amanus:

1. [Touemy MHOTME aBTOMOOMWJIbHBIE KOMITAHUM pa3padaThIBalOT aBTOMOOWIIH,
paboTarolue Ha BOJIOPOIHOM TOILUIUBE?

2. Kak BbIXJIOTIHBIE Ta3bl aBTOMOOUJIEH, pabOTaIONUX HA YIJIEBOAOPOIHOM
TOIUIMBE, BIUSIOT HA 3[I0POBbE YEIIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOIOMOOMIIEH?

4. Haiiue AOMONHUTENBHYIO HH(POpMAIIKIO 00 MX YCTPONCTBE.

5.Ecnu B Balei ceMbe Wiv y BallliX 3HAKOMBIX €CTh aBTOMOOWIIH, TTOJICUMTANTE,
CKOJIbKO TPHUOJIU3UTENLHO JUTPOB OEH3MHA, ra3a M KaKOW MapKH HCIOJb3yeTe
€XEJIHEBHO.

6. Kakue BelliecTBa v B KaKOM KOJMYECTBE MOTYT HaXOJAUTHCS B BBIXJIOMTHBIX
raszax BalllMX aBTOMOOUJICH?

1.2.3. YyeOHO-HcCC/ICI0BATENbCKHH MPOEKT

VY4eOHO-1CCIe10BaTENBLCKIM MPOEKT SABJISIETCSI OCHOBHBIM CITOCOOOM OIIEHKHU
pe3yiabTaToB 00y4YeHUs, CPOPMUPOBAHHBIX y OOYYAIOUIMXCS B XOJI€ OCBOCHHUS
poHILHOTO MOJTYJISI XUMUHM B pazaenax 9.1. u 9.2. UccnenoBaHue 1 XUMUYECKUT
aHa3 00bEeKTOB Onocheprl/TexHocheps! (¢ yuerom Oymyiiei npodeccuoHambHOM
JEATEIIbHOCTH).
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[IpuBeaeM npumep MPOEKTHOIO 33JaHusl, padoTa HajJ KOTOPbIM HAUYMHAETCS C
Havaja pasfena, a JAeTaJbHOE BBINMOJHEHUE 33/JaHUN B rpynmnax U opopMieHue
PE3YIBTATOB IMTPOEKTHOM AEATENBHOCTH IPOU3BOAUTCS B KOHIIE U3YUEHUS pa3/eiia.

OO1rast TeMa POEKTa, MPUBEACHHAS HUKE, B JAJIbHEHUIIIEM JEKOMIIO3UPYETCS
no (aceTHOMy MPHUHIMILY B 3aBUCHUMOCTH OT TOJy4aeMoi OOydYarolUMHUCS
cnenuaibHoCcTH (TIpodeccun), a Takke Kakaas rpyIa MOKeT pacCMOTpeTh OoJiee
yrayOJIeHHO OJWH U3 00S3aTeNbHBIX COJEP)KATEIbHBIX KOMIIOHEHTOB (TIOATEM)
IIPOEKTA.

Ha3Banue mpoekTa: cocTaBlieHHE MPOEKTa IIBETHHKA/Caaa/oropojam B
3aBUCHUMOCTH OT COCTaBa MPOAHAIN3UPOBAHHBIX TIOYB.

IIpo6sema ucciienoBaHus: ONpeeTiCHHEe BO3MOKHOCTH Pa30MBKU IIBETHUKA B
COOTBETCTBUM C JIM3alHEPCKUM 3allpOCOM M HEOOXOJMMOCTH aJanTallu
JM3AIHEPCKOro MPOEKTa K TOYBEHHBIM U KIIMMATHYECKUM YCIIOBHSIM Ha OCHOBAaHUU
MCCJIEI0BAHMS XUMUYECKOTO COCTaBa IOYB MPEAJIOKEHHOTO y4acTKa.

Henr mpoekra: ONpeNenuTh BIMSHHE XHUMHYECKOIO COCTaBa IOYB Ha
NPEUIOKEHHOM YYacCTKE HA ACCOPTUMEHT PACTEHH, PEKOMEHIOBAHHBIX K IOCAJIKE
IUI peanu3aliy BBIOpaHHOTO JU3aliHEPCKOTO MPOEKTa.

3agaun nmpoexra:

1) wuccrnenoBaThb XMMHYECKHH COCTaB, CTPYKTYpPY, KUCIOTHOCTH MOYBBHI Ha
MPEIJIOKEHHOM YYaCTKE;

2) uccnenoBaTh UHCOJSILUIO OTBEICHHOTO JUIs [IBETHHUKA YYacTKa,;

3) MpemIoXKUTh MEPbl MO YJIYUYIIEHUIO KayecTBa MOYBbI MyTEM BHECEHHS
pa3aMuYHBIX YAOOpeHHH M [100aBOK Ha NPEIJIOKEHHOM YYacTKe B Cllydae
HEOOXOIUMOCTH;

4) omnpenenuTbh acCCOPTUMEHT PAacTeHUW B COOTBETCTBUHU C BBISIBJICHHBIMU
0COOEHHOCTSIMHU MCCIIEIOBAHHOTO y4YacTKa U IN3aiHEPCKUM 3aIIpOCOM;

5) COCTaBUThH MOCAIOYHYIO BEIOMOCTb;

6) MOATrOTOBUTH U MyOJUYHO NPEJCTABUTh MPE3EHTALIMIO 110 TEME MPOEKTa B
KOMaH/I€.

Pe3yabraTel 00y4eHus:

— OMpeNeNATh MePeUeHb HEOOXOIMMBIX HCCIIEAOBAaHUNA XHUMHUYECKOTO COCTaBa
MOYB U y4acTKa JJi COCTaBJICHUS WM aJanTallly paHee pa3paboTaHHOrO MPOEeKTa
[[BETHUKA;

— OIKCHIBAaTh 3aBHCHMOCTh AaCCOPTHMEHTAa pPACTEHHM OT KadecTBa
MpeJIOKEHHON MOYBHI JJIs1 00yCTPOMCTBA LIBETHUKA,

— CIOCOOHOCTH MCIOJIB30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAJIM3a U
MHTEpIpeTanuy nHPOpMaLuH, U HHYOPMAIIMOHHBIE TEXHOJIOTHU JJISi BHITOJHEHUS
3anay npodeccuonanbHoM nearenbHocTd (OK-2);
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— cnocoOHOCTh A (HEKTUBHO B3aMMOICHCTBOBATh U pa00OTaTh B KOJJICKTUBE U
koManje (OK—4).

Pe3yabTaT npoexTHoi padoThl 00y4aromerocs:

— Maket / BujeomMarepuai / medataeie cpeactsa / 3D-Moaenn KoCMHYECKOM
TEXHOJIOTHH, TIPE3CHTAINUS Pe3yIbTaTOB HCCIEAOBAHUS Ha MPO(HECCHOHATBHBIX
KOHKYpCax.

®opma mpeacTAB/IEHUST Pe3yJbTATOB NMPOEKTHON PadOTHI:

— 3alTa TPOEKTA C WCIOJIb30BAHUEM CPEJICTB BU3YATM3AIH U IEMOHCTPAIUN
npoaykTa ( / Makera / BujpeoMarepuaina / medaTHbeIX cpenctB / 3D-monenu (mipu
HAJTMYUHN).

Bo3Mo:kHbIEe BADHAHTBI TeM NMPOEKTOB:

1. HccnegoBanwe cocTaBa MHUHEPAIbHOM BOJABI U PEKOMEHIAIIUM IO €€
HCTIOJIb30BAHHUIO.

2. MHccnepmoBanwe paspymaromiero JEWCTBUS MPUPOJHOM BOJBI  Ha
CTPOUTEJIbHBIE MAaTEPUAIIbI.

3. CocraByieHH€e MPOEKTa IIBETHUKA/Oropoja/caja B 3aBUCUMOCTH OT COCTaBa
MPOAHAJIM3UPOBAHHBIX II0YB B COOTBETCTBUM C JIM3AMHEPCKUM 3apoOCOM
(MOHOXPOMHBIN 1IBETHUK, IIBETHUK OJTHOJIETHUKOB, MHOT'OJIETHUKOB, JEKOPATUBHBIN
OTOPOJI U JIp.).

4. CocrapieHue cOAIaHCUPOBAHHOTO MEHIO Ha JIEHb (HEIENI0) B 3aBUCUMOCTH
OT COJICPKaHUSI XUMHUUECKIX MAKpO U MUKPODJIEMEHTOB B MPOAYKTaX MUTaHUSI.

5. UccnenoBanue Ka4ecTBa MUTHEBOM BOJIBI.

6. HccnenoBanue mpoO BOJOMPOBOAHOM BOJBI HAa TpEAMET YCTPAHECHHS
YKECTKOCTH.

7. YcTpaHEeHUE )KECTKOCTH BOJIbI B CEIIbCKOXO03AMCTBEHHOU JEATEIIbHOCTH.

8. KoHTpoJib KauecTBa TEXHUUECKOUN BOJIbI Pa3HBIX BUJIOB B COOTBETCTBUH C
metoaukamu o 'OCT.

9. Coznanue JeKOpaTUBHOM IITYKATYPKH.

10. ITurMeHTHI B M3IEIUAX U3 CTEKJIA.

11. HccnenoBanue pa3pyliaromiero JIeUCTBUS BOJIbI HAa CTPOUTEIbHbBIC
MaTepUabl.

12. OreHKa COCTOSHUS BO3ayXa pabouel 30HBI CHEHaINCTa (TEXHOJIOTra,
CTpOUTENS W T.I., C Y4e€TOM OO0JacTH NpPOo(ecCHOHATBHON AESITEIBHOCTH) B
COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTAMHU

1.3. OueHovHble CpeACTBA NMPOMEXKYTOYHOM ATTECTAMU IO AMCUMILIUHE
«XUMHUD»

[TpomerxyTouHast aTTecTalus Mo JUCHUILIUHE «XUMUSD) TIPOBOAUTCS B (hopme
3auera. Kaxaplii Ouier cocTOUT M3 Tpex 3agaHui: 1)
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TEOPETUYECKOE 3aJaHhE€ B BHUJIE BONPOCA U3 TEOPETUYECKOrO COACPKAHUS
OCHOBHOTO W MPOGHUIHLHOTO MOIYJEH; 2) MpaKkTUIECKOe 3aaHue (COCTaBICHHE
YpaBHEHUN XMMHUYECKUX PEAKIIMIA C y4aCTHEM HEOPTraHMYEeCKUX WM OPraHUYeCKUX
BEIIECTB, B T.4. LIETIOYEK MPEBpPALICHUN U KAaUECTBEHHBIX peaKInil 0OHaApYKEeHMUS;
XUMUYECKUX (HOPMYJT HEOPraHWYECKMX W OPraHWYeCKUX BEIIeCTB, B T.d.
CTPYKTYPHBIX; 3a/laHUsl 10 HOMEHKJIAType HEOPTraHWYECKUX U OpPraHUYEeCKUX
BEIIIECTB; OIICHKA M3MEHEHMSI CKOPOCTU XMUMHUYECKOW PEaKIMu U HaIMpaBIICHUS
CMEIIEHUs] paBHOBeCHUs] C HcCMojib30BaHueM mpuHiuna Jle-lllarense; oneHka
XUMHUYECKOTO cocTaBa M OOOCHOBAaHHME MPUMEHUMOCTH OOBEKTa OHO- WU
TexHocdephl U T.1.); 3) pacueTHas 3a7a4a (pacyeThl M0 YPAaBHEHUIO XMMHUYECKUX
peaKIuii, pacyeT MaccoBOM 0K (MacChl) XUMHUYECKOTO 3JIEMEHTA (COCAMHEHUS) B
MoOJIeKyJIe (CMeCH); orpe/esieHne mpocTeiieii popMyIibl OpraHnIecKOM MOJICKYJIbI,
UCXOJld M3 DIJIEMEHTHOro coctaBa (B %); pacyeTsl TEIUIOBBIX 3()QPeKToB
XUMUYECKUX PEaKIUi; pacdyeThl 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT
KOHIICHTPAILIUU ¥ TEMIIEPATYpPhl U T.11.).

[Tprmep:

3apanue 1.

Kakoit pacTBOp UCHONB3YIOT ISl KAu€CTBEHHOM PEKIIUU OIpPEICIICHUS
XJI0pu10B, OpoMuI0B, Homuao? Hamumure ypaBHEHUS peakiuii 1 000CHYHTE OTBET.

3aganue 2.

JlaHa cxema npeBpalleHuu.

QH OH A1203,400°_) Xl KMnO4, H20, O—20°_) X2 HBr (136.), t_) X3 t_) THH — 2_)4C H O

[Tpornummmre Bce peakiyu U onpeaesmTh Bemectsa X1, X2, X3.

3ananue 3.

OnpenenuTe MacCOBBIC TOJIM XUMHUYCSCKHUX JIEMEHTOB B oKkcujie amroMuaus AlO;
Y BBIPA3UTE UX B MPOIICHTAX.

OI_ICHKa WHAWBUAYAJIbHBIX O6paSOBaTCHBHBIX I[OCTI/DKCHI/Iﬁ 0 pe3yjbTaTaM
TCKYLICTO KOHTPOJIA U HpOMe)KyTO‘IHOI\/'I arTeCTaly Mpon3BOAUTCA B COOTBCTCTBUHA

C YHMBEPCAJIbHOM IIKayou (Tabauua).

KauecTBeHHas1 OlleHKA HHAMBUIYAJIbHBIX 00Pa30BaTeJIbHBIX
IIpoueHT pe3yIbTaTHBHOCTH AOCTHKEHHU I
(mpaBUJILHBIX OTBETOB)
0aJu1 (oTMeTKA) BepOaIbHBII aHAJIOT
86+ 100 5 OTJIMYHO
76 + 85 4 XOpOIIO
5675 3 YIOBJIETBOPUTEIHHO
MeHee 55 2 HE yJIOBJIETBOPUTEIILHO
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