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1. IACHOPT PABOYEM TIPOT'PAMMBI YYEBHOI'O IMPEIAMETA
«XNUMMUS»

1.1. Ob61acTh npuMeHeHus: pado4eil MPOrpaMMbl

Pabouas mnporpamMma y4yeOHOro mnpeaMeTa SBISETCS YacTbl0 OCHOBHOM
npodeccruoHanbHOll 00pa3oBaTeNbHOW NpOrpaMmbl 1o creuuagbHocTu 22.02.06
CBapouHoe mpou3BOACTBO.

[Iporpamma paszpaborana B coorBerctBUM ¢ PI'OC COO, Ha ocHOBe
TpeboBanmii DenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHEro OOIIeTo
oOpazoBaHus

1.2. MecTto Yy4yeOHOro mpeamMera B CTPYKType 00pa3oBaTe/ibHOM
NMporpamMmabl

Y4eOHbIH mpeaMeT «XHUMHSI» OTHOCHUTCS K 0a30BBIM YYCOHBIM NpeIMeTaM
o011e00pazoBaTeabHON MOATOTOBKUA. YUeOHBIH MpenMeT «XUMUs» U3ydaercs Ha
06a30BOM YpOBHE.

Oco0oe 3HaueHne y4eOHBIH MPEAMET UMEET NMPU (OPMHUPOBAHUHU U PA3BUTHH
00X KOMITETeHITHI:

OK.01 Beibupats criocoObl perieHus 3aa4 npo(eccuoHanbHON NesTeIbHOCTH
NPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTOM

OK.02 Hcnonb3oBaTh COBpPEMEHHBIE CpeACTBa IIOMCKAa, aHajau3a W
UHTepIpeTanuu nHhopMaIi U HHOOPMAIIMOHHBIE TEXHOJIOTHUU JJIS BBITTOJIHEHHUS
3a/1a4 mpodeccuoHaIbHOM NEeATeTbHOCTH

OK.03 IInanupoBaTh M peaJM30BLIBATH COOCTBEHHOE MPOGECCHOHAIBHOE H
JUYHOCTHOE pa3BUTHS, MPEeANPUHUMATETHCKYIO NEeSTETHHOCTD B
npodeccroHaabHON cdepe, UCITONB30BaTh 3HAHUS 110 (PMHAHCOBOM TPAMOTHOCTH H
B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

OK.04 D¢ dexTnBHO B3aMMOICHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE

OK.07 CopeilicTBOBaTh COXpPaHEHUIO OKpY>Karonien cpenbl,
pecypcocOepeKeHrI0, MPUMEHATh 3HaHWS 00 W3MEHEHHH KIWMaTra, MPUHIIUIIBI
OepeXIMBOTO TPOU3BOACTBA, IPHEKTUBHO ACHCTBOBATH B  YPE3BBIUAWHBIX
CUTYaIUsX.

CornacHo yveOHoOro tuiana mno croenuaibHocTH 22.02.06 CBapouHoe
MIPOU3BOJICTBO KK OOYYAIOIIHMIACS BBIMOIHSACT WHAMBUAYATBHBIN MPOEKT IO
OJTHOMY M3 y4EOHBIX IIPEJAMETOB 0011e00pa30BaTeIbHOM OATOTOBKH (B TOM YHCIIC
o YI1b.06 Xumus):

NunuBuayanbHblid MpoeKT (MMPEeIMETOM He siBisieTcs) — 32* yaca.

**He BXOAMUT B YU€OHYIO HAarpy3Ky 0Oy4alolMXcs M0 y4eOHOMY MpeaMery «XuMUs»
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1.3. TpeboBanus Kk pe3yabTaTaM OCBOCHHUSI Y4eOHOr0 mpeaMeTa

B pamkax ocBoeHus

colepkaHusi y4eOHOro mnpeamera «XUMHUSI»,

obecrieunBacTCs JOCTHIXKCHHUC O6y‘IaIOH_II/IMI/IC$I JIJMYHOCTHBIX, MCTAIIPCAMCTHLIX H
IPECAMECTHBIX PE3YJIbTATOB.

IL1anupyemsle
pe3yJibTaThl
OCBOCHUS

OcHoBHbBIE MOKA3aTeJIN OlleHKH pe3dyJjbTara

JIM'IHOCm’-lbl€p€3lebmamw, 6 mom ducie.

B yacTn - 0CO3HaHUS OOYyYalOIIMMHCS CBOUX KOHCTUTYLIMOHHBIX NpaB H

rpa’IaHCKOro 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSIKY;

BOCIIUTAHUS - NpEICTaBICHUs O COLMAIBHBIX HOpPMax W  IIpaBWiIax
MEXJIMYHOCTHBIX OTHOIIEHUHN B KOJIJIEKTUBE;
- TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACATEIBHOCTH IIPH
CO3JaHMM  y4EOHBIX  IPOEKTOB,  pPEUICHUH  YU4EOHBIX U
[TO3HABATENbHBIX 3314, BHIITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTH MOHUMATh ¥ TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHUKY
U apryMEeHThl ApPYruxX IpHU aHAIMU3€ pPa3IMYHBIX BHUJIOB Y4eOHOM
JESITENbHOCTH;

B yactu - HEHHOCTHOT'O OTHOILIEHHUSI K HCTOPUYECKOMY M HAYYHOMY HACJIEIHUIO

NATPHOTHYECKOI' 0 OTEYECTBEHHON XHMHH;

BOCIIUTAHUSA - yYBaXEeHHMs K IIpolLeccy TBOpYECTBA B O0JacTH TEOpUU U

MPAKTUYECKOTO MPHIOKEHUS] XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIE
HayKH €CTh Pe3ylbTaT JIUTENbHBIX HAOMIOJCHUHN, KPOMOTIMBBIX
SKCIEPUMEHTAJbHBIX TOHUCKOB, TMOCTOSIHHOTO Tpylda Y4YEHBIX H
MIPaKTHKOB;

- UHTepeca U TIO3HABATENBHBIX MOTHBOB B TIOJYyYEHUH H
MOCIIEAYIONIeM aHalln3e UH(OpPMALUU O MEePEAOBBIX TOCTHKEHUSIX
COBPEMEHHOM 0TeUeCTBEHHOW XUMUH,

B yacTu n1yxoBHO-

- HpaBCTBEHHOI'O CO3HAHUA, STHYCCKOI'O ITIOBCACHU,

HPABCTBCHHOI'0 - CIIOCOOHOCTH OLCHHBATh CUTyalluH, CBA3AHHBIC C XHUMHYCCKHUMH
BOCIIUTAHUA SABJIICHHUAMU, U IPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA
MOPaJIbHO-HPABCTBCHHBLIC HOPMBI M ICHHOCTH;,
- TOTOBHOCTH OIICHMBaTh CBOE IIOBEACHUE U IMOCTYIIKK CBOUX
TOBapI/IIJ_[eﬁ C HO3ULIUM HPaBCTBCHHBIX U IIPABOBBLIX HOPM U C y‘{éTOM
OCO3HAaHMUS MOCISICTBUMN IMOCTYIIKOB;,
B yactu - IOHUMAaHHUS LIEHHOCTEeM 3A0PpOBOI0 U 0€e3011aCHOr o 06pasa KHN3HHU,
qmmqeucoro HeO6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOLICHHA K CO6CTB€HHOMy
BOCIIMTAHUSA (I)I/BI/I‘ICCKOMY " ICUXUYCCKOMY 310POBbIO;

- coOnrofieHus MpaBui 0€30MacHOr0 OOpalleHHs] C BEIIeCTBAMU B
OBITY, TOBCETHEBHOM JKU3HH, B TPYJOBOU AEITEILHOCTH;

- IOHUMAaHHUSI HEHHOCTH MPaBUJI UHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOTO TIOBEJICHUSI B CUTYAIUSAX, YTPOXKAIOIIUX 3J0POBBIO H
JKU3HU JTIOACH;

- OCO3HaHUsl TMOCJIEACTBUI W HENPUATUS BPEOHBIX MPUBBIYEK
(ynoTpe0ieHus anKoroJis, HAPKOTUKOB, KypeHHsI);

B yacTu Tpyaosoro
BOCIIMTAHUSA

y4eOHO-
TIOJIE3HOMH,

- KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
HCCIIe0BaTEIbCKOM ACATCIBHOCTH, 06IJ_ICCTBCHHO
TBOpquKOﬁ " Jpyrux Buaax ACATCIbHOCTU,

- YCTAHOBKH HA AaKTHUBHOC Y4aCTUC B PCHICHUU IMPAKTHUYCCKUX 3a/1a1
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COIIMAILHOM HAINPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

- MHTepeca K MPaKTHUYECKOMY H3yYCHHIO NpoQecchuil pa3inyHOTro
poaa, B TOM YHCJIC HA OCHOBC NPUMCHCHHUA NPCIMETHBIX 3HAHHUHU 110
XUMUU;

- YBaXEHMSA K TPYLy, JIOASAM Tpylda M pe3ylabTaraM TpPyAOBOU
JeATebHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAUBUAYATIbHONU TPAEKTOPUU
oOpa3oBanus, Oyaymiel mpodeccur W pean3alud COOCTBCHHBIX
JKHU3HCHHBIX IIJIAaHOB C y‘-IéTOM JIMYHOCTHBIX HUHTCPCCOB,
crocoOHOCTEH K XMMHHU, HHTEPECOB M MOTPEOHOCTEH 001IecTBa;

B yacTn
IKO0JOrN4ecKOoro
BOCIIUTAHUA

- DJKOJIOTHYECKH 11€JIeCO00pa3HOTr0 OTHOLIEHUS K TMpPUpOJe Kak
HCTOYHUKY CYIIECTBOBAHUS XKU3HU Ha 3eMII€;

- MOHUMaHMs TIJI00ATBHOTO XapakTepa SKOJIOIMYECKUX Mpoliem,
BIIMSIHUSL DKOHOMHYECKUX NPOLIECCOB HA COCTOSHUE NPUPOIAHOU H
COLIMAIBHOU Cpebl;

- OCO3HaHMS HEOOXOJIMMOCTH HCHOJIb30BAHUS JOCTHXKEHUH XUMHHU
JUISl pEIIEHNs BOIIPOCOB PAallMOHAIBHOTO MPHUPOI0NOJIb30BAHNS;

- aKTUBHOTO HEMPUATHS IEHCTBUI, IPUHOCAIINX Bpel OKpYKaromen
MPUPOJHON cpele, YMEHHUS MPOTHO3UPOBATH HEOIAronmpUsTHbIE
9KOJIOTHYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JIEUCTBUI H
MpeIoTBpaIlaTh UX;

- HaJU4Msl Pa3BUTOIO 3KOJIOTMYECKOTO MBIILIEHUS, SKOJOTHUECKON
KYJIBTYPBI, OIBITA ACATEIBHOCTU KOJOTUYECKOW HaIpaBICHHOCTH,
YMEHHS PYKOBOJCTBOBATbCS UMU B MIO3HABATEIIBHOM,
KOMMYHUKAaTUBHOH W  COLMAJIBHOW TPaKTHKE, CIHOCOOHOCTH
U YMEHHSI aKTUBHO ITPOTHBOCTOATH MJICOJIOTHMH XeMO(pOOHH

B yacTu nennoctn
HAYYHOTI'0 MO3HAHMS

- MHUPOBO33pPEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKH
U OOIIECTBEHHOM MPaKTUKH;

- IOHUMaHus crnenuuKd XUMHUHU KaK HayKH, OCO3HaHHs €€ poJid B
(hopMHPOBAaHUM PALMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHHUU
L[EJIOCTHOTO pEJICTaBICHUS
00 OKpyXaroleM Mupe Kak O €IMHCTBE MPHUPOJbI U YelOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuHu MpodiieM
COXpaHEHHUs MPUPOJTHOTO PABHOBECHS;

- YOeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMUU JJISi COBPEMEHHOM
UBUITU3AIUU:

B €€ r'yMaHUCTUYECKOW HAIPaBIEHHOCTH M BaYKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUaNbHON KYJNbTYPHl, B PEIICHUU TI00ATbHBIX
npo0iieM YCTOWYMBOTO pa3BUTUS 4YEJIOBEYECTBA — CHIPbEBOH,
SHEPreTHYeCKOM, MUIIEBOH U HSKOJIOTMYecKoil 0e30MacHOCTH, B
pa3BUTHUH MEAMIIMHBI, 00ECTIEYeHUH YCIOBUN YCIEITHOTO TpyAa U
9KOJIOTHYECKH KOM(OPTHOM KU3HH KaXKIOTO 4YiieHa oOIIecTBa;

- ©CTECTBEHHO-HAayYHOW TpaMOTHOCTU: TOHUMAHUS CYI[HOCTH
METOJIOB TO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJB30BaTh IMOJTydYaeMble 3HAHUS s aHAIU3a U
00BSICHEHUS SBJIICHUN OKPYXAIOIIETO MHUPa U MPOUCXOIAIIUX B HEM
W3MEHEHU, YMEHHSI JielaTh 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE
HayyHBIX ()aKTOB M HMMEIOMIMXCS MaHHBIX C IeNbI0 TOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS
JUISL pEeIIeHUs TPOOJIeM B PealibHBIX )KM3HEHHBIX CUTYaIUSIX;




- HHTEpeca K MO03HAHUIO, NCCIIEA0BATENBCKON AESATEIILHOCTH;

- TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa3oBaHHIO U
caMo00pa30BaHUIO, K aKTHMBHOMY IOJYYEHHIO HOBBIX 3HAaHUH IO
XMMHHU B COOTBECTCTBUU C X KU3HCHHBIMU HOTpe6HOCTSIMI/I;

- WHTEepeca K OCOOCHHOCTAM TpyZJa B Ppa3MUHBIX cdepax
po(eCCHOHATLHON IS TEILHOCTH.

IL1anupyemsle
pe3yJbTaThl
OCBOCHUSA

OcHoBHbBIE MOKA3aTeJIN OlleHKH pe3dyJjbTara

Memanpeomemuule pe3yibmamot, 6 mom Hucjie:

1. YHuBepcaﬂbele y‘-leﬁHl)Ie NMo3HABATEJIbHbIE JeHCTBUS

Ba3oBble
JOrH4YecKHe
NeHCTBUA

- CaMOCTOSITENIFHO (OPMYJIMPOBATh M AKTYAIH3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OTIIPENIEIIATH 1IeJIN ICITEIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUHU UX
IOCTHKEHMS, COOTHOCHTD pe3yNbTaThl NESITENLHOCTH c
MOCTaBIIEHHBIMH LETISIMU;

- WCIOJB30BaTh TPU OCBOCHUHM 3HAHWN TPHEMBI JIOTHYECKOTO
MBINIUICHHUS:  BBIJCNIATH  XapaKTepHbIE TPHU3HAKK TOHATHH W
YCTaHABJIMBATh WX B3aWMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE
TIOHATHUS 17151 OOBSCHEHUSI OTJIETHHBIX ()aKTOB U SIBIICHUIA;

- BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIacCU(UKAIIUU BEIIECTB U
XUMHUUYECKUX PEaKIIHil;

- YCTaHaBJIMBAaTh  MNPUYUHHO-CJIEACTBEHHBIE  CBSI3M  MEXIY
HU3y4aeMbIMU ABJICHUSIMMU;

- CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHIYKTHBHBIC, CTyKTHUBHEIE,
10 aHaJOTWH), BBISABIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
paccMaTpuBaeMbIX  SIBICHHUSAX, (OPMYIHPOBATh  BBIBOJBI U
3aKII0YCHHS;

- MPUMEHATh B MPOLIECCE IMO3HAHUS UCIOIb3yEMble B XHMHUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, TTPEOOPa30BLIBATH MOJICIbHBIC
MPEICTABIICHHS — XUMHUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA, XUMHUYECKas
dhopmyina, ypaBHEHHE XUMHYECKOH peakuuu -
IpU PEIICHHH YYCOHBIX TMO3HABATEIBbHBIX M TMPAKTHYECKUX 3aj1ad,
MIPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC MPECTABICHUS ISl BBISBICHUS
XapaKTEPHbIX TMPU3HAKOB M3Yy4aeMbIX BEHIECTB MU XUMHUYECKHUX
pEaKINH.

Ba3oBble
HCCJIeN0BATEIbCKHE
neicTBUA

- BJIQZIETh OCHOBAMU METOJOB HAYYHOTO IIO3HAHUS BEILIECTB H
XUMUYECKUX peaKIHii;

- (GopMynupoBaTh LENIM M 3aJaud HCCIIEAOBaHUS, MCIIOJIL30BATh
MOCTaBJIEHHBIE U CaMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B
KayeCcTBE MHCTPYMEHTa IMO3HaHMA U OCHOBBI A (POpMHUPOBaHUS
TUIIOTE3bI TI0 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJIECHUN;

- BJIaJeTh HABbIKAMH CAMOCTOSITEIbHOTO  IUIAHUPOBAHUS U
IPOBEICHUS YYEHMUYECKHX DKCIEPHMEHTOB, COBEPIIEHCTBOBATH
yMeHHus HaOmIoAaTh 3a XOJOM Ipolecca, CaMOCTOSATENbHO
INPOTHO3UPOBATh €ro pe3yinbTaT, (OpPMYIUpPOBaTH OOOOIIEHUS U
BBIBOJIbI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJIETAHHON padoTe;

- IpUOOpeTaTh OIBIT YYCHUYECKONW MCCIIE0BATENBCKOM M MPOEKTHOM
NeATeNbHOCTH, TPOSIBISATH  CIIOCOOHOCT M TOTOBHOCTH K
CaMOCTOSITEIBHOMY IMIOUCKY METOJIOB PEIIEHUs] MPAKTUYECKHUX 3a7ad,




MNMPUMCHCHHUIO Pa3JIMYHbBIX MCTOJIOB IMMO3HAHM.

Padora c - OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POpPMALUH (HAyqIHO-
HH(popManuei HMONYJISIpHAsl JMUTEepaTypa XUMHUYECKOTO COAEpIKAHUS, CIIPaBOYHbBIE
nocobusi, pecypcel MHTepHeTa), aHAIM3UPOBATh WHEOOPMAIHIO
Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHUS, KPUTUIECKH OLICHUBATH €&
JIOCTOBEPHOCTH U HENTPOTHBOPEUNBOCTD;

- (GopMyIHMpOBaTH 3alPOCHl U MPUMEHSTH PAa3JIMYHbIE METOJBI MPH
noucke U otdope uH(popMaluu, HEOOXOAUMOM JUIsl BBIIOJIHEHUS
YUYEOHBIX 3a/1a4 OIPECIEHHOTO THIIA;

- npuoOperaTh  ONBIT  HUCHOJb30BaHUS  HMH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (OPMY IMpEACTaBICHUS
nHpopmanuu (cxemsl, rpaduku, quarpamMmbl, TaOJIULbI, PUCYHKU U

JpyrHe);

- HCIIOJIb30BaTh HAYUYHBIN S3bIK B KA4E€CTBE CPEJCTBa NpHU padoTe ¢
XMMHMUYECKOM  HH(pOpMaIueil: OPUMEHATh  MEXIPEIMETHbIE
(puznueckue " MaTeMaTHYECKHUe) 3HAKH

Y CUMBOJIBL, (popMyIibl, aOOpeBUATYpPBI, HOMEHKIIATYPY;
- UCMO/Ib30BaTb 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HArNAAHOCTH

2. YHuBepcaJibHble KOMMYHUKATHBHbIE 1€ CTBHS

- 3a7aBaTh BOMPOCHI TI0 CYIIECTBY OOCYXJaeMOW TeMbl B XOJe JHaliora
W/WIM TUCKYCCHH, BBICKA3bIBaTh HICH, (POPMYIUPOBATH CBOU TPEUIOKCHHUS OTHOCHTEIHHO
BBITIOJTHEHUS TIPE/ITIOKCHHON 3a1a4H;

- BBICTYNATh C MpPE3CHTAIlMCH PE3yIbTAaTOB IMO3HABATEIBHON NESITEIHHOCTH, TOIYUYECHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPU BBIIOJHCHUH XUMHUYECKOTO
AKCTIIEPUMEHTa, TPAKTUYECKOH pabOTHI MO HMCCICIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anuu yaeOHOTO MIPOCKTA, u dbopMynHpoBaTh BBIBO/IBI
Mo pe3yibTaTaM MPOBEACHHBIX HWCCICAOBAHUN IMYyTEM COTJIACOBAHUS MO3UIMA B XOJE
00CcyXeHHs 1 0OMEHAa MHCHHSIMHU.

3. YHuBepcaJIbHbIE PeryJsiTHBHbIE 1eHCTBUSA

- CaMOCTOSITENILHO ITUIAHUPOBATh W OCYHIECTBISATH CBOIO TO3HABATEIBHYIO ESTEIBHOCTH,
ompenenss e€ ey U 3aJlaui, KOHTPOJIUPOBATh M 110 MEepPe HEOOXOMMOCTH KOPPEKTHPOBATh
npe/yIaraeMblii AJITOPUTM JeWCTBUI npu BBIITOJIHCHUH y4eOHBIX
M HWCCIENAO0BATENIbCKUX 3ajad, BbIOMpaTh HanmOosiee A(h(EKTHUBHBIA CIHOCOO MX PEIICHHS C
y4ETOM TIOJTYYEHUS HOBBIX 3HAHHI O BEIIECTBAX U XUMHUYECKHX PEaAKIUIX;

- OCYIIECTBJIATH CAMOKOHTPOJIb JICITEILHOCTH HA OCHOBE CaMOaHaJIN3a M CAMOOIICHKH.

OcHogeHble noxkazamenu OUECHKU npedmemubtxpe3yﬂbmamos:

IIpeomemnvie pezynvmamul oceoenus Kypca « Opeanuueckas Xumusy ompaxcaiom:

- c(popMHUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKON XMMUU B CUCTEME
€CTECTBEHHbIX HAayK U €€ poJin B OOECeYeHMH YCTOWYMBOIO pa3BUTHs YeJIOBEYECTBA: B
pereHn npoOiaeM HKOJOTHMUECKOH, SHEPreTHYecKOl U MUIIEeBOM 0e30MacHOCTH, CO3JaHUU
HOBBIX MAaTE€pHAJIOB, HOBBIX HMCTOYHUKOB DSHEPrUHM, B O0O0ECHEUEHUH palMOHAILHOTO
IIPUPOJIOTIOIIE30BaHNS, B (POPMUPOBAHUM MHUPOBO33PEHHUS M OOIIEH KyIbTyphl 4YeloBeKa, a
TaKXXe YKOJIOTHYECKH 0O0CHOBAHHOCTH OTHOLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefe;
- BJAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:  OCHOBOIIOJIATarOLINe
MOHATHUS — XUMHUYECKHH 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs 000J104Ka, aTOMHbIE OpOUTANIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHHS aToMa, TMOpUAM3ALUs aTOMHBIX OpOHUTajei, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIpHBIA 00bEM, YIJIepOJHBIN CKeNleT, (GYHKIMOHAIbHAs IpyIa,
panuKali, CTPYKTYpHblEe (OPMYINbI, H30MEpHs, U30MEpbl, TOMOJOTUYECKUN pPsijl, TOMOJIOTH,




OpraHMYECKUE COEIMHEHUS, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO; TEOpPUH, 3aKOHBI,
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B
OCHOBE IOHMMAaHHS IPUYUHHOCTM MU CUCTEMHOCTHM XHMHYECKUX pe€akUui, O B3aUMHOM
BIMSIHUM aTOMOB M T'PYIIIl aTOMOB B MOJIEKYNax; (paKTOJOTHUECKUE CBEIEHHS O CBOWMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM HCIIOJIb30BAaHUM BAKHEUIIMX OPraHMYECKUX BELIECTB B
OBITY U IPAKTUYECKOH JEATENbHOCTU Y€JIOBEKa, OOLIMX HAyYHBIX MPUHLHUIIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

-c(popMHPOBaHHOCTH YMEHUIL: BBISBIISTH XapaKTEPHBIE MPU3HAKH MTOHATHH, YCTAHABIMBATH UX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE IOHITHS IIPU ONUCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHUN;

-C()OPMUPOBAHHOCTh YMEHM: HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY Ul COCTaBIJIEHUS
(hopMyJ1 OpraHMYECKUX BEIIECTB; COCTABIATh YPABHEHUSI XUMHUUECKUX peaKuil U pacKpbIBaTh
UX CYIIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINM, PEaKI1ii HOHHOTO 0OMEHa;

- c(OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAUIEKHOCTh N3YUYEHHBIX OPraHM4eCKUX
BEIIECTB [0 MX COCTaBY M CTPOEHUIO K OINpeAeNEHHOMY KiacCcy COEIMHEHUH, JaBaTb UM
Ha3BaHMs O CHCTEMAaTHYECKOW HOMEHKIAType W NMPUBOAUTH TPUBUAIbHbIE HA3BAHUS IS
OTJIENbHBIX MPEACTaBUTENCH OPraHNYeCKUX BEIIECTB;

- c(hOpMHUPOBAaHHOCTh YMEHHS OMNPENENATh BHJ XUMHUYECKOW CBSI3M B OPraHMYECKHUX
COEJIMHEHUSX;

- c(opMHpPOBAaHHOCTh YMEHHUS NPUMEHATH MOJIOKEHUS TEOPHUH CTPOEHHUS OPraHuYecKHX
BemecTB A. M. byriepoBa /i 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTpOEHUS;

- c(pOopMHPOBAHHOCTh YMEHHMM XapaKTepuU30BaThb COCTaB, CTPOEHHE, CBOMCTBA TUIMYHBIX
IIPEICTAaBUTENEH KJIACCOB OPraHMYECKHX BEIECTB; MIUIFOCTPUPOBATH I'€HETHYECKYIO CBS3b
MEXAY HMMH YPaBHCHMSIMH COOTBETCTBYIOIIMX XMMHMYECKHX pPEaKUUd C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT;

- c(hOpMUPOBAaHHOCTb yMEHHs TMOATBEP)KIATh HAa KOHKPETHBIX IpUMeEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT KpPAaTHOCTH U THIIA
KOBAJICHTHOM CBS3M, B3aMMHOTI'O BIUSHUSA aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

- c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb MCTOYHUKH YIJIEBOJOPOJHOIO ChIpPb,
crocoObl ero nepepaboTKH U NPAKTUYECKOE IPUMEHEHHE MTPOAYKTOB IepepadoTKH;

- c(OpPMHUPOBAHHOCTh BJIAZICHUS CUCTEMOM 3HAHMH O €CTECTBEHHO-HAay4YHBIX METOJAaX U
YMEHUS IPUMEHSATh 3TH 3HaHUSI; CPOPMUPOBAHHOCTh YMEHUS IPUMEHSTH OCHOBHBIE OIIEPALIUU
MBICJINTEIBHOM AEATEIbHOCTH AJISl U3YYEHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKIINM;

- ¢(OpPMUPOBAHHOCTh YMEHMI: BBISIBIIATh B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATHAMH U
[PEJICTABICHUAMU JPYIrUX €CTECTBEHHO-HAy4YHbIX IPEIMETOB [uid 0ojiee OCO3HAaHHOIO
IIOHMMAaHMsl CYIIHOCTH MaTEPUAIILHOTO €JMHCTBA MUPA; MCIIOJIb30BaTh CHCTEMHBIE 3HAHUS 110
OpraHM4ecKOM XMMHUU [ OOBSCHEHHS M HIPOTHO3UPOBAHMS SBJICHUH, HMEIOIIUX
€CTECTBEHHO-HAY4YHYIO [IPUPOAY;

- C(OpPMHUPOBAHHOCTh YMEHHH: NPOBOAUTH pPACUYETHl MO XUMHUYECKUM (opMmyaam U
YPaBHEHHUSAM  XMMMYECKMX pPEaKUMH ¢  HCHOJb30BaHHEM  (HU3MYECKUX  BEJIMYHMH,
XapaKTEpPU3YIOIIMX BEIIECTBA C KOJMWYECTBEHHON CTOPOHBL: PACUETHI IO HAXOXKIECHUIO
XUMUYECKOH (hOpMYJIbl BEIIECTBA 110 U3BECTHBIM MAcCCOBBIM JIOJISIM XUMHUECKUX JIEMEHTOB,
MPOIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

- c(OPMHUPOBAHHOCTb YMEHHUI: MPOTHO3UPOBATH, AHAJIU3UPOBATh M OLIEHUBATh C MO3MLIUEH
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOW M NMPOU3BOACTBEHHOU AEATEIbHOCTH
YeJloBeKa, CBSI3aHHOM ¢ mepepabOoTKON BEIECTB; MCIOJIb30BaTh MOJYYEHHBbIE 3HAHMS IS
MPUHATHUS TPAMOTHBIX PEIIeHUI MPoOJieM B CUTYaAIUIX, CBI3aHHBIX C XUMHEH;

- c(OpMHUPOBAHHOCTh YMEHMIi: CAMOCTOSITENIHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUI
SKCIEPUMEHT C COONIOJICHMEM TpaBuWil 0Oe30macHOro oOpalleHuss C BEIIeCTBaMH U
nabopaTOpHBIM 000py/OBaHUEM, (HOpPMYIMpOBaTh LEdb HCCIEIOBAHUS, NPEACTABIATH B
pa3nuyHOM  QgopMe pe3yabTaThl IKCHEPUMEHTA, AHAIM3MPOBATh W OIIGHUBATh HX
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JOCTOBEPHOCTB;
- c(hopMHUPOBAaHHOCTH yMEHHWI: COONMIOAATH NpPaBUIA HSKOJOTHYECKU IIeTIeCO00pa3HOTOo
MOBEJICHUsI B OBITY W TPYIAOBOM MIEATENBHOCTH B IIENSAX COXPAHEHHUS CBOETO 370POBBS,
OKpY)Karollel NPUPOJHON Cpelbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS; OCO3HABATH
ONACHOCTh TOKCUYHOI'O JEMCTBHSI Ha >KMBBIE OPIaHU3Mbl OINpPEACIEHHBIX OPraHUYECKUX
BEILECTB, MOHUMas cMbIci nokaszaresns [1IK; ananusupoats 11€51€c000pa3HOCTh IPUMEHEHUS
OpraHMYECKUX BELIECTB B IIPOMBILIJIEHHOCTH U B OBITY C TOUKH 3pEHHUS COOTHOILIEHUS PUCK-
110J1b33;

- chopMHpPOBAHHOCT, YMEHHWH: OCYIIECTBISTH IICJICHANIPABICHHBIA IMOMCK XUMHUYECKOU
uHbOpMAIIMM B PA3IUYHBIX HMCTOYHHMKAX, KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(popmalnio, nepepadaTbiBaTh €€ U UCI0JIb30BATH B COOTBETCTBUU C TIOCTAaBICHHON yueOHOU
3a/1a4uen.

IIpeomemnvie pezynomamsl oceoenus Kypca «Obwas u HeopeaHU4yeckas Xumusiy
ompasicaom:

- c(OpMHUPOBAHHOCTh MPECTABICHUN: O MaTEPUAIbHOM €JMHCTBE MUpPA, 3AKOHOMEPHOCTSIX U
MM03HABATEILHOCTH SIBIICHUN NMPUPOJBbI; MECTE M 3HAYCHUH XUMHUHM B CUCTEME €CTECTBEHHBIX
HayK U1 €€ poJiu B 00eCieueHuH YCTOMUNBOTO Pa3BUTHS, B PEIICHUH TPOOJIEM SKOJIOTUYECKOM
U TNUIIEBON 0E30MacCHOCTH, B Pa3BUTHUU MEIWLMHBI, CO3JaHUM HOBBIX MaTE€pUAJIOB, HOBBIX
HUCTOYHUKOB SHEPruM, B OOECNEYeHHH palOHAIbHOTO MPHUPOIOIOJB30BAHUSA, B
(hopMHpPOBaHMM MHPOBO33PEHUA W OOWIEH KyIbTypbl YelOBEKa, a TaKkKe HKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

-COPMUPOBAHHOCTh BJAJIEHUS CHUCTEMOM XHMMHUYECKUX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAOIINE MOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, JIp0, U30TOIIbI, MIEKTPOHHAS
000J109Ka aroma, OpOUTaIH, OCHOBHOE M BO3OYKJIEHHOE COCTOSIHHS aToMa, THOPHUIN3alvs
aTOMHBIX OpOuTasiel, MOH, MOJIEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCJICHUsI, XUMHYECKasi CBA3b, KPUCTAIUINYECKAs PELIETKA, XUMHUYECKasi PeaKuus, pacTBop,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, MEKTPOIUTUYECKAsT AUCCOLMALMS, CTEIEHb AMCCOLMALNS,
BOJIOPOJIHBINM TOKAa3aTeib, OKUCIHUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM A(PHEKT XUMHUYECKOU
peakluu, CKOPOCTh XMMHUYECKOW pEaKIUu, XHUMHYECKOE PAaBHOBECHE; TCOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHMS, JICKAIHUE B
OCHOBE IOHUMAaHHUSI NMPUYUHHOCTH M CHUCTEMHOCTHM XUMHUYECKHX SIBJICHUMN; COBPEMEHHBIC
MPEACTABICHUSI O CTPOCHMHM BEUIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM H
HaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3MaX XHMHYECKUX pEaKUui,
TEPMOJAVMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSX HX IMPOTEKaHUs, O XUMHYECKOM
PaBHOBECHH, PaCTBOPAX M JAUCIEPCHBIX CHCTEMaX; (haKTOJIOTMUECKUE CBEJICHUSI O CBOWCTBAX,
COCTaBe, MOJYyYeHUH U 0€30IaCHOM HCTOJIb30BAaHUH BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U MPAKTUYECKOM NIEATEIHHOCTH YelIOBEKa, OOIIMX HAYYHBIX MPUHIHUIAX XUMHUYECKOTO
MIPOU3BO/ICTBA;

-c()OpPMUPOBAHHOCTh YMEHUI: BBISABIISATH XapaKTEPHbIC IPU3HAKU MOHITHI, YCTAHABIMBATH UX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS IPU OMUCAHMUM HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUI;

- c(hopMHUPOBAaHHOCTh YMEHMS HCIOJb30BaTh XMMUYECKYIO CHUMBOJMKY JJIsI COCTaBJICHUS
(GopMyI BElIECTB M YpaBHEHMH XMMMUYECKHX PEaKLUH; CUCTEeMaTHUYeCKyl0 HOMEHKIATypy U
TPUBHUAJIbHBIE HA3BAHUS OTICIIBHBIX BELIECTB;

- ¢(hOpMUPOBAHHOCTb YMEHUS OMPEIEIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMUYECKUX
IEMEHTOB B COEAMHEHUAX; BUJ XUMHYECKOM CBS3M; THUI KPUCTAJUIMYECKOM pPEIIETKU
KOHKPETHOTO BELIECTBA;

- c(OpPMHPOBAHHOCTH YMEHHUS OOBSICHATH 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMUYECKOH CBSI3U M TUIA KPUCTAJUIMYECKON PElIETKH, OOMEHHBIM U JJOHOPHO -aKIENTOPHBIN
MeXaHU3MBbl 00pa30BaHUsl KOBAJICHTHOM CBS3H;

- ¢(hOpMUPOBAHHOCTb YMEHMIA: KJacCU(UIIMPOBATh: HEOPraHMUECKHE BEIIECTBA 110 COCTABY;
XMMUYECKHE PEeaKLUU MO Pa3JIWYHBIM MIPU3HAKAM; CAMOCTOSTENIbHO BBHIOMPATh OCHOBAHUS U
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KPUTEPUH TS KIIACCU(DUKALIUN N3Y9aeMbIX BEIIECCTB M XUMHYECKUX PEaKIIUii;

- chopMHpPOBAHHOCTH YMEHUS PACKPBIBATh CMBICI Iepuoandeckoro 3akona J[.1. Menneneena
U JIEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYI0O M MPOTHOCTHYECKYIO
bynximu;

- c(hopMHUPOBAHHOCTh YMEHHUH: XapaKTEPHU30BATh JEKTPOHHOE CTPOSHHE aTOMOB M HMOHOB
xumuueckux saemeHToB |-1V mepuonos Ilepuoauueckoit cucremsr [I.MI. Menneneesa;
OOBSCHATH 3aKOHOMEPHOCTH M3MCHECHHS CBOMCTB XUMUYCCKUX DJIEMEHTOB U WX COCAMHCHUN
no nepuonam u rpynnam Ilepuonmueckoit cucrembl .M. MeHneneeBa, BaJlCHTHbBIC
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX DIEKTPOHHBIX 000JI0YEK;

- cOPMUPOBAHHOCTh YMEHHUI: XapaKTepPU30BaTh OOIIME XMMHYECKHE CBOHCTBA BEIICCTB
pa3UYHBIX KJIACCOB;, TMOATBEP)KJATh CYIIECTBOBAaHHWE TEHETHUUECKOM CBSI3U MEKIY
HEOPraHMYECKHUMHU BEIIECTBAMH C TOMOIIBIO YPaBHEHUW COOTBETCTBYIOIIMX XHMHUYECKHX
peakumii;

- c(hopMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKIvii; peakiuii HOHHO-0 0OMEHa; peaKIlfil THIPOJIN3a; PEaAKINi KOMIIJIEKCOOOpa30BaHMS;
- ¢hOpMUPOBAHHOCTHh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKHUX PEaAKITHi
C y4€TOM WX DHEPreTHYCCKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHUsI CKOPOCTH XUMUYECKOU
peaknuy B 3aBUCUMOCTH OT PAa3jHYHBIX (PAKTOPOB, XapaKTep CMEMICHUS XUMHYECKOTO
paBHOBECHS MO BIUSIHUEM BHEIIHUX BO3JEHCTBUM;

- c(hopMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUYECKHE PEAKIIMH, JIEKAIINEe B OCHOBE
MIPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHakKa, OOIIHWE HAyYHBIC MPUHITUIIBI
XUMUYECKUX TMPOU3BOJICTB; IEJIECO00Pa3HOCTh MPUMEHEHUS HEOPraHWYECKHUX BEIIECTB B
MIPOMBIIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJb3a;

- cOpMHPOBAHHOCTh BIAJCHHUS CUCTEMOU 3HAHWUN O METOJaX HAYYHOTO TO3HAHUS SBIICHUN
MIPUPOJIbI, HUCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKax; YMEHHs NPUMEHSATh 3TH 3HAHMS IPU
SKCIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB U JUISI OOBSICHEHHS XUMHUYECKUX SIBJICHHI,
MMEIOIINX MECTO B MPUPOJE, MPAKTUYECKON NEATEIbHOCTH 4YEJOBEKA W B IOBCEIHEBHOM
KU3HU;

- c(OPMUPOBAHHOCTh YMEHHS BBISBISATH B3AaUMOCBSI3b XMMHUECKUX 3HAHUI C MOHATUAMU U
MPEJICTaBICHUSIMU JPYIrUX €CTeCTBEHHO-HAYYHBIX TMPEIMETOB sl 0oJiee OCO3HAHHOTO
IMOHMMAaHHS MaTEPUATIBHOTO €AMHCTBA MUPA;

- chopMHPOBAHHOCTH YMEHUS IPOBOJUTH PACUETHI: C MCIOIb30BAHUEM MOHATHI «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJISIpHASI KOHLIEHTPALIKs»; MacChl BEIIECTBA WK 00bema raza
[0 HM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU O0BbEMY OJHOTO U3 YYaCTBYIOIIMX B
peakuuu BeLIECTB; TEIIOBOM d(hdeKT peakuuu; 3HAUYEHUS BOJOPOJTHOIO IOKa3aTens
pPacTBOPOB KHUCIOT W IIEJIOYEeH ¢ HM3BECTHOW CTEMEHbIO UccoLManuu; macchl (o0bema,
KOJIMYECTBA BEUIECTBA) MPOJYKTa PEaKLUHU, €CIU OJHO U3 UCXOIHBIX BEIIECTB JaHO B BHUJE
pacTBopa ¢ OmpeaesIEHHON MacCcOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA MIIU JIAHO B M30BITKE
(MMeeT mpuMecH); A0S BBIX0JIa POAYKTa peakluu: 00bEMHBIX OTHOIIICHUH T'a30B;

- c(hopMHpPOBAaHHOCTh YMEHHUI: CaMOCTOATEIbHO IUIAHUPOBATH M IMPOBOIUTH XMUMHUYECKUN
OKCIEPUMEHT C COONIIoJIeHuEM TMpaBuil 0e30mMacHOro oOpallleHusi C BeleCTBAaMH U
nabopaTtopHbIM 000pynOBaHUEM, (OpPMYIHpPOBaTh IIENIb HCCIEIOBAaHUS, NPEICTABISTH B
pa3nu4HON  (QopMmMe pe3ynbTaThl OIKCIEPUMEHTa, AaHAIW3HpOBaTh M OIEHHUBATH UX
JIOCTOBEPHOCTB;

- chopMHpPOBAHHOCTH YMEHHI: COOMIOATh MpaBHia MOJH30BAHUS XUMHUYECKON MOCYI0N U
nmabopaTopHBIM 000PYAOBaHHEM, OOpAIICHHUS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMU
MO BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKHUX OIBITOB; JKOJOTHYECKH IEIeco00pa3HOro
MOBEACHUS B OBITY U TPYIOBOHM AESITENHHOCTH B LEJISAX COXPAaHEHUS CBOETO 370POBbS,
OKpYXalollled MPUPOJHON Cpelbl U JOCTHIKEHUS €€ YCTOMYMBOrO pPa3BUTHS; OCO3HABATH
ONACHOCTh TOKCHYHOTO JIEHCTBHSI HA KUBBIE OPraHU3MBbI OMpPEAENEHHBIX HEOPraHUYECKHX
BEILIECTB, MOHMMAas cMblIch nokazarens 1K

- copMHpPOBAHHOCT, YMEHHWH: OCYIIECTBISAThH IIeJICHANPABICHHBIM MOMCK XHUMHYECKOU
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uHbOpMAlMM B PA3IMYHBIX MCTOYHMKAX, KPUTHYECKH aHAIM3HPOBATH XHUMHUYECKYIO
uHpopMaInIo, nepepadaThIBaTh €€ U UCIOIB30BATh B COOTBETCTBUH C ITOCTABICHHON y4eOHOMH
3aJ1a4CH.

1.4. Kosiu4yecTBO 4aCOB HA OCBOCHHE MPOrPaMMBbl Y4eOHOI0 NpeaMeTa:
yueOHasi Harpy3ka oOy4aromierocst 94 yaca B, B TOM YHUCIIE:

JJIs1 OYHOH (POPMBI 00yYeHUS:

ayIuTopHas yueOHas Harpy3ka oOydaroierocs 64 daca,

caMocTosiTenbHas pabota obyuatomerocs 30 yacoB

2. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O ITPEJIMETA
«XHUMMUS»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOii padoThI

NJ1s1 04HOM opMBbI 00yUeHH I

Bup yyeOHoM padoThI Oovem
Yacoe

Y4yeOHasi HArpy3Ka (Bcero) 94
AyauTopHasi yuyeOHasi HArpy3Ka odydyamomierocsi (Bcero) 64
B TOM YHUCJIE:
TEOPETHYECKOE 00yUeHNe 44
PAKTUYECKUE 3aHITHS 6
71a00paTOpHBIC 3aHIATHS 14
CamocrosiTeqibHas padoTa o0yyariuerocs (Bcero) 30
IIpomexyTouHasi arTecTanus B popme oughghepenyuposanrozo
3ayema

Bcepoccuiickas mpoBepounas pabora (Ipu HajdM4ud 1O JAaHHOMY YYeOHOMY
MpeaIMeTy), OpraHuzyeMas B paMKax MEpONpHsITH 10 OIICHKEe KadecTBa
oOpa3oBaHus, MPOBOJIUTCS 3a CUYET 00bEMa BPEMEHH, OTBEICHHOTO Ha y4eOHBIH
MPEIMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4eckuii IUVIaH U CO/iepKaHue Y4eOHOr0 npeaMera «XuMus»

Ounas popma oOydeHus

HaunmeHoBaHue Coaepikanue yueOHOTro MaTepuaJa, JJabopaTopHble M NPaAKTHYeCKHe 3aHATHS, O0bem
pa3esioB U TeM caMocCTosiTe/IbHAasi padoTa 00y4yarommXxcst 4acos
1 2 3
1 cemecTp 16/2/4/14
Oprannyeckasi XumMust
Pazgen 1
Teopernueckue
OCHOBBI 4/-/-12
OpPraHuyvecKom
XUMHUH
Tema 1. 1 Copepxanue yueOHOro Marepuaia
Tpenver 1 | [Ipeamer opraHuyeckoil XuMHUU: €€ BOSHUKHOBEHUE, PasBUTHE U 3HAYECHHE B IOIYICHUA HOBbIX BELIECTB
OpraHHYecKoi U MaTepuaioB. Teopus CTpOCHUSI OpraHMYecKux coequHeHnii A.M. byTiepoBa, €e OCHOBHbBIE MOJIOKEHHUSI. 2
xumin, Teopus CrtpykTypHble (GOpMYNbl OpPraHUYecKHUX BeUIeCTB. [oMonorusi, u3oMepus. XHUMHUYECKas CBSI3b B
HMIYECKOro OPraHWYECKUX COCIMHEHMSIX: KPATHBIE CBSI3HU, G- U T- CBS3U. i
JR— 2 | IlpencraBienue o kinaccuukauy OpraHudecKux BELLIECTB. Homenknarypa OPraHUYeCKUX COEMHEHUH
(cuctemaruyeckasi) W TpUBHAJIbHbIE Ha3BaHUS BAKHEHMIIUX MpPEICTaBUTENIEH KIaCCOB OPraHMYECKUX 2
OPraHMYecKux
coeIuHeHn BCIICCTR v
CamocrosarensHas pabota oOyyaronuxcs. BelnonHeHne ynpaxHeHHH 2
Pa3nen 2 4/2/2/4
YrieBoaopoabl
Cogepxanue yueOHOro Marepuala
Tema 2.1 1 | llpenenbHbIE YIIeBOAOPOABI- AJIKAHBI
Yraesoaopoasl AJKaHBI: COCTaB U CTPOEHHME, TOMOJIOTUYECKHH psAl. MeTaH M 3TaH — MOpOoCTEHIINEe NpeICTaBUTENN 2

AJIKaHOB!: (I)I/IBI/ILIGCKI/IC 1 XMMHUYECKHE CBOMCTBA (peaKL{I/II/I 3aMCIICHUA U rOpeHI/IH), HaxXO0XXIACHUEC B ITPUPOJC,
IMOJIYYCHUC U ITPUMCHCHUC
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2 Henpenenbﬂble YriaeBoaopoabl: AJIKEHbI, AJIKAIUCHbI, AaJJKHHbI

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAfl. DTHIIEH U MPONHIIEH — MPOCTEHIINE MTPEICTaBUTENN 1
QIKEHOB: (PM3UYECKUE U XMMUYECKHE CBOMCTBA (PEaKIIUU THAPHUPOBAHMS, TaJIOTCHUPOBAHUS, THIPATAIHH,
OKHUCJICHUS U TIOJIMMEPU3ALINN), IOTYyYEHUE U IPUMEHEHHUE.
Anxaauensl. byranuen-1,3 u metunOyraguen-1,3: ctpoeHue, BaxxHeNIe XUMUYECKUE CBOMCTBA (peakius
noyiumepusanun). [lomydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.
ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psii. ALETUIEH — MpOCTEHIINA
MIpe/ICTaBUTENb AJKUHOB: COCTaB, CTpOCHHME, (QHU3MYECKHMEe U XUMHYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATAIIMH, TOPEHMS] ), TOJYYEHHE U IPUMEHEHHE
ApoMaTnuecKue yriieBo0po/bl
Apensbl. benzoun: coctaB, cTpoeHue, GuU3NYECKUe U XMMHUYECKHUE CBOICTBA (peaKIK raloreHUPOBaHUs U
HUTPOBAHHUA), TOJYYEHHE U MpUMEHEHHEe. Tomyon: cocmas, cmpoenue, @uauueckue u XumuyecKue 1
ceoticmea (peakyuu 2an02eHUpoO8anus U HUMpPO8AaHus), noiyyeHue u npumenerue. TOKCUYHOCTb apEeHOB.
['enetrnueckas cBs3b YII€BOAOPOIOB, MPUHAUICKAIMX K PA3IMYHBIM Kilaccam
IIpupoaHble HCTOYHUKH YIJIEBOJOPOJA0B U X MepepadoTKa
[IpuponHble UCTOYHUKU YTIIEBOMOPOJOB. [IpupomHbiit ra3 u momyTHble HedTsHBIC Ta3bl. Hedth u eé
npoucxoxacHue. CrocoOsl mepepaboTKH HEPTH: MEPErOHKA, KPEKUHT (TEPMUUYECKUM, KATATMTUYECKUMN ),
nuponu3. [IponykTsl nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIH
yroJib U POJIYKTHI €0 MepepaboTKU

JlabopaTopHble 3aHATHSA 2

JlabopaTtopnas padora Ne 1. [lomyueHue sTuiIeHa M U3Y4CHHE €TO CBOMCTB 2

IIpakTHYecKHe 3aHATHS 2

[IpakTuueckas padbora Nel. [IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB U UX MepepadoTKa 2

CamocTosrenbHas pabota oOyyaronuxcs. BeimoiHeHne ynpaxxHeHHH 4

Pazpea 3.
Kucaopoacoaepx
amue 4/-12/4
OpraHu4eckKue
COCAMHEeHUS

CopepxaHue yueOHOTro MaTepraa
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Tema 3.1.
Kucaopoacoaep:x
amue
OpraHuyeckKue
COeIMHEHHUS

1 | Cniuptsl. @eHon

[IpenenpHBIC OTHOATOMHBIC CITUPTHI. METaHOI ¥ 3TAHOI: CTPOCHUE, (PU3MUECKUE U XUMUIECKUE CBOHCTBA
(peakuuy ¢ akTUBHBIMHM METajlllaMH, TaJIOT€HOBOJOPOIaMH, TOpPEHKE), IpuMeHeHre. BogopoiHas cBs3b.
JelicTBue MeTaHOJa U 3TAHOJIA HA OPraHW3M YEJIOBEKA.

MHOTroaToOMHBIE CIIUPTHI. DTUIICHTIIMKOIb U TIIMLEPUH: CTPOEHHUE, (PU3NIECKUE I XUMHYECKHE CBOMCTBA
(B3auMoeliCTBHE CO LIEIOYHBIMU METAJUIAMU, KAUECTBEHHAsI pEaKIisl HA MHOIOATOMHbIE CIIUPTHI).

2 | Aabaeruabl. KapoonoBbie kuciioTbl. ClioKHBIE I(PUPBI

Anbnerunpl. @opmanbieru, aueTaabJeru: CTpoeHHe, PU3NYECKUe U XUMUYECKUE CBOICTBA (peakuuu
OKHCJICHHS U BOCCTAHOBJICHUSI, KAYECTBEHHbBIE PEAKLINN ), TIOTy4E€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KUCIOTHL. MypaBpuHAs M YKCyCHas KHCJIOTBHI: CTPOEHUE,
¢u3nueckue U XMMHUYECKHE CBOMCTBa (CBOMCTBA, OOILIMe AJIs Kjlacca KUCIOT, peakuusi dTepudukanmn),
nostyueHue u npuMeHenue. CreapuHoBas M 0JIEMHOBAs KUCIIOTHI KaK MPECTaBUTENHN BHICIINX KApOOHOBBIX
KHUCIOT. MblJ1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEe AeHCTBUE.

CrnosxHble 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['aponu3 cnoxubIx 3¢upos. XKupsel. ['naponus
*upoB. [Iprumenenne xxupoB. bruojoruueckas posb KUPOB

3 | YraeBoasl.

VYrieBoapl: cocTaB, KiacCUpUKAIKS yrIeBOAOB (MOHO-, TU- U TIoJMcaxapu bl ). [ JIroKo3a — mpocTerTmit
MOHOCaxapua: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, (pU3nueckne 1 XUMUYECKHe CBOMCTBA (B3aUMO/IeiicTBHE
¢ ruapokcugom meau (II), oxucnenne amMuayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUeE,
OpO’KeHHME TIIIOKO3bl), HAXOXKJCHHE B MPUPOJE, NpUMEHEHHe, Ouojormueckas poib. doTocunTes.
®pyKTO32a KaK U30MEP IITIOKO3BI.

Kpaxman u nemntonoa kak npupoanbsie nojauMepbl. CTpoeHHe Kpaxmalla U HeJUTios03bl. dusznyeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs peakius ¢ HoJaoM)

JlabopaTopHble 3aHATHS

o

Jlaboparopnas pabota Ne 2. IIpoBeneHre kaueCTBEHHBIX peakliii Ha OpPraHUYeCcKUe BEIIeCTBa

N

CamocrosTenbHas pa60Ta o6yqafou1nxc;1. Brimonnenue YHpa)I(HeHI/Iﬁ

Pa3pea 4.
A3oTconepaxanue
OpraHuveckue
coeMHEeHUsl

1/-1-12

Copepxanue yueOHOTO MaTepHuala
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Tema 4.1. 1 | AMUHOKHCIOTHI Kak aM(OTEepHbIC OpPraHWYECKUE CcOoeuHEHUs. DU3HUecKne U XUMHUYECKUE CBOHCTBA
A3oTcoaepaxanme aMUHOKHCIIOT (Ha MpuMepe riauirHa). buonorudyeckoe 3HaueHrne aMuHOKUCIOT. [lenTusl. 1
OpraHuyecKue benku kak mnpupoIHBIE BBHICOKOMOJICKYISIpHBIE coelauHeHHs. [lepBuuHas, BTOpUYHAS M TPETHYHAS
coeIMHEH U CTPYKTypa OelnKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THJIPOJIU3, ICHATYpAIHsl, KAYCCTBCHHBIC PEaKIIMU HA
OeIKu.
CamocrostenpHas pabota oOydaroniuxcs. BeimomHeHne ynpaxHeHUH 2
Paspean S.
Bbicokomosiery.1
sIpHbIE 1/-1-12
coe/IMHEHUs
Coneprkanne y4eOHOTo MaTepuasa
Tema 5. 1. 1 | OcHOBHBIE TOHATHSI XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
Bricokomosieky. CTENeHb  TOJIMMEpPU3AIuU, CpeAHsss  MoJieKylaspHas wmacca. OCHOBHBIE  METOABI  CHHTE3a 1
sipHbIe BBICOKOMOJICKYJISIPHBIX COSAMHEHUN — MOJIMMEpU3aITisl U IOJIMKOHICHCAIIHSL.
COeIMHECHUA CamocrosarenbHas pabota oOyyaroniuxcs. BeinmonHeHue yrnpaxxHeHHMA 2
O0001IeHNE 110 OPraHUYeCKON XUMUM 2
2 cemecTp 28/4/10/16
OO01mas ¥ HeopraHu4veckasi XMMus
Paznea 1.
Teoperuueckue
OCHEBBI XUMHUH 20/4/6/8
Tema 1.1 CopepxaHnue yueOHOro Matepuala
Crpoenue 1 | Xumuueckuit aneMeHT. AToM. Sipo aroma, U30TOMBI. DNEKTPOHHAS 000JI0YKa. DHEPTeTUYECKUE YPOBHH,
ATOMOB. HOJypPOBHU. ATOMHBIC OpOuTamH, S-, P-, d-ameMeHThl. OCOOCHHOCTH pacHpeieiCHHs SJICKTPOHOB IO 2
Teprommuecknii opOHUTANIIM B aTOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpALKs aTOMOB.
3AKOH M 2 | Ilepuoaunueckuit 3akoH u [leproanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa. CBsi3b 2
Mepuognueciast NEPHOIUECKOTO 3aKOHa M [lepuoanueckoil cHCTEMbl XUMHUUYECKHX SMEMEHTOB . WU. MenneneeBa
cHeTema C COBPEMEHHOM TeOpuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX JIIEMEHTOB
HMUYECKHX ¥ 00pa3yeMbIX UMHU TIPOCTHIX U CIOXKHBIX BEIIECTB MO IPYIIaM U MepHOIaM.

jemenToB /1. U.

3HadeHue NEPpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKH.

CamocrostenbHas pabora oOydaroniuxcs. BeimonHeHne ynpaxxHeHu |
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MemnneneeBa 3
Tema 1. 2. CopepxaHue yueOHOTO MaTepralia
Ctpoenue Crpoenue BemiecTBa. XUMHYECKash CBsA3b. Buabl XUMHYECKOW CBsI3U (KOBAJCHTHAs HEMOJSpHAs W
BelllecTBA. 1 | monsipHasi, MIOHHAsA, METAJUTHYECKas ).
MHuoroo6pa3ue Mexann3mbl 00pa3oBaHUS KOBAJICHTHOW XWMHUYECKOHW CBsI3W (OOMEHHBIH WM JOHOPHO-aKICTITOPHBINH). 2
BellleCTB Bonoponnas cBs3b. BaseHTHOCTh. DnekrpoorpuniateabHOCTh. CTeneHb okucieHus. VoHbI: KaTHOHBI U
AQHUOHBI.
BemectBa MOJIEKYIIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.
2 | llonsTe o AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOMIIHBIE pacTBOpBL. MaccoBasi J0Jis BEIECTBA B 2
pacTBope.
3 | Knaccudukamnms HeopraHndeckux coennuennii. HoMeHkatypa HeopraHm4eckux BemecTB. [ eHeTrnaeckast
CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIaccaM 2
IIpakTHyeckue 3aHATHS 2
[IpakTrueckas padota Ne2. Pemenue 3a1a4 Ha HaX0XJICHHUE MAaCCOBOM U 0OBbEMHOMN JI0JIM KOMITOHEHTOB 2
cMecH
[IpakTrueckas padota Ne3. Pemenue 3a1a4 Ha onpeIeICHHEe MaCCOBOM JIOJIHM BEIIIECTBA B PACTBOPE 2
CamocTtosarenbHas pabota oOy4aromuxcs. BelnogHeHune yrnpaxHeHU, peleHue 3a1a4 3
Tema 1. 3. Copepxanue yueOHOro Marepuaia
XuMHnuyecKkue Xumunueckas peakuus. Knaccuduxaius XuMU4ecKiX peakliiii B HEOPraHM4eCKON U OPraHMYeCcKOi XUMUH.
peakuuu 1 | 3akOH coXpaHEHMs] MacChl BEIECTB; 3aKOH COXPaHEHHUS U MPEBpAIlEHUs SHEPruu MPU XUMUYECKHX 2
peaKkuusx.
2 | DnexTponuTudeckas auccoruanys. CUibHbIe U c1a0bie JIeKTposinThl. Cpenia BOJHBIX PpACTBOPOB BEIECTB:
KHCJasi, HeWTpalibHas, IeJ0YHasl.
3 | OKuCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU. 2
4 | CxopocCTh peakiuu, € 3aBUCUMOCTD OT Pa3IMUHBIX (PAKTOPOB. 2
5 | O6patuMble peakiuu. XUMHYECKOoe paBHOBecHe. DaKTOphI, BIMSIONINE HA COCTOSHHE XUMHYECKOTO 2
paBHoBecus. [Ipunnun Jle HlaTense.
JlabopaTopHble 3aHATHS 4
Jlaboparopnas pabota Ne3. Peakunu HOHHOTO 0OMeHa B pacTBOPAX JEKTPOIUTOB 2
Jlaboparopuas pabora Ned. T'maponus coneit. Cpena BOIAHBIX pacTBOPOB BEIIECTB: KHUCIas, HEHUTpaabHas, 2
1IEI0YHAas.
Jlaboparopnas pabota Ne 5. BnusiHue paznudHbIX (JakKTOPOB HAa CKOPOCTh XUMHUYECKON PEaKIIHH 2
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CamocrostenbHas pabora oOydatoniuxcs. BeimoaHenne ynpaxHeHui 2
Paznen 2. 4/-14/6
Heoprauunueckast
XUMHS
Coneprxanne yueOHOTO MaTepuaa
Tema 2. 1 1| Hemeramnsl. [lonoxxenue HemeramioB B [lepuoauueckoil cucreMe XMMHUUECKUX JIEMEHTOB /.
Hemerasibl WN. MenneneeBa U 0COOEHHOCTH CTpoeHHs aToMOB. DHU3MUECKHE CBOWCTBA HEMETAJIOB. 2
AnnoTponus HEMETAJUIOB (Ha IpUMepe KUCIIopoa, cepbl, pocdopa u yriaepoaa). XuMHUUYECKHe
CBOMCTBA BayKHEHIIINX HEMETAJJIOB (TaJIOT€HOB, CEephl, a30Ta, hocdopa, yriepoa U KpeMHUS) U
WX COCIUHEHWH (OKCHIOB, KHCIOPOJCOJCPKANINX KHUCIIOT, BOJOPOJHBIX COCIWHEHHH).
[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U X COEIMHEHUN
JlabopaTopHble 3aHATHUSA 2
JlabopaTtopnast pabota Ne6. CBolicTBa COeAMHEHUI HEMETAIIIOB 2
CamocrosTensHas paboTa oOydaroniuxcs. BeimomHenue ynpaxxHeHUl 3
CopepxaHnue yueOHOro Marepuaia
Tema 2. 2 Mertamnsl. [Tonoxenne meramnos B [lepuoanueckoii cucreme xumuueckux nemeHToB Jl. V1. Menneneena. 2
MeTtaJibl 1 | OcoOeHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aToOMOB MeTaioB. OOmmue ¢Gu3nueckre CBOHCTBA
MeTaisioB. CriaBbl METAJUIOB. DJIEKTPOXUMUUYECKUHN Psii HAPSDKEHUN METaJlIoB.
XHUMHYECKUE CBOMCTBA BAKHEUIITUX METAIOB (HATPUH, KAJIWHA, KAIbIUH, MarHui, aTlOMUHAM, ITTHK, XPOM,
KeJe30, Me/Ib) U UX COCTUHEHHUIA.
OO6mue cnocoObl monydeHus metayuioB. Metamnyprus. Kopposus memannog. Cnocobwl 3awumsl om
koppo3uu. IlpuMeHeHne MeTauioB B ObITY U TEXHUKE
JlabopaTopHbIe 3aHATHA 2
Jlaboparopnas pabota Ne7. CBoiicTBa COeTMHEHUI Kere3a 2
CamocrosarensHas pabota oOydaronuxcs. BelmonHeHne ynpaxxHeHHH 3
Pasnea 3. 1/-1-12
XuMHUS U KU3Hb
Cogepxanue yueOHOTro Marepuala
Tema 3. 1 1| Ponb xuMuu B o6ecrieueHu N SKOJIOTUIECKOM, SHEPreTHYeCKO U MUILEBON O€30M1aCHOCTH, Pa3BUTHH
XuMus ¥ KU3Hb MeauiuHbL. [IoHATHE 0 HAyYHBIX METOJaX O3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHA. 1
[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO MOTYYeHHs BAXKHEHUIITUX BEIIECTB
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UYenoBek B MUpE BELIECTB U MATEPUAIOB: BKHEHIIINE CTPOUTEIbHBIE MaTePUaIbl, KOHCTPYKIIMOHHBIC
MaTtepuaibl, KpackKH, CTEKJIO, KepaMuKa, MaTepUAaIIbl JIJIsl SJIEKTPOHUKH, HAHOMATEepUaJIbl, OpPraHUYECKUE U
MHHEpaJIbHbIE YA0OpEHUSI.

XuMHS ¥ 3I0POBbE YEJIOBEKA: MTpaBUjIa UCIOJIb30BaHUS JICKAPCTBEHHBIX MPENapaToB; MpaBuiia
6€301acHOTO

WCIIOJIb30BAHUSI MPETIAPATOB OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HU

CamocTrosrenbHas pabota oOyyaromuxcsi. BelnojgHeHne ynpaxHeHUH, pellieHue 3a1a4

0600111eH1Ee 110 HEOPTraHNYECKON XUMUU

NuauBuyanbHbIA
MPOEKT
(npeameToM He
SIBJISIETCST )

TemaTuueckuii IJ1aH BHITIOTHEHMS MHIUBHIyaTbHOTO ITPOEKTa (TTPH HATUIHH 00YJIAFOIIUXCS, BEIOPABIIINX TEMY
WHJIMBUAYAIBHOTO MIPOEKTA 10 yIEOHOMY MIPEAMETY «XUMUS»):

- BBIOOp TEMBI IPOEKTA;

- opmynrpoBaHKE TEMBI MPOEKTA U 0O0OCHOBAHKE €€ aKTyaJbHOCTH;

- OTIpeJIeNIeHHE 1IeNi PaboThl, PopMyTUpOBAHUE 3a/1a4;

- BbIJIeJIEHUE 00BEeKTa U MpeAMETa IPOEKTHOM pabOThI;

- COCTaBJICHHE IJIaHA UCCIIEIOBaHUS;

- MIOMCK UCTOYHUKOB 10 TEME HCCIIET0BAHUS;

- paboTa ¢ pa3IMYHBIMH MCTOYHWKAMH, IUTHPOBaHHUE, odopmiieHne OuOIMorpaduyecKkoro CIucka, 0030p
(hakTHYECKOTO MaTepHaa;

- BBIOOP U IPUMEHEHHE Ha IPAKTUKE METO0B HCCIEA0BATEIbCKOM e TEIbHOCTH, COOTBETCTBYIOLIUX 3a/lauaM
WCCIIeIOBAHUS;

- cOop U cucTeMaTu3alus JaHHbIX;

- POBEJICHUE OTBITOB, U3MEPEHHUI, OTIMCaHKE PE3YIbTATOB HAOIIOCHUIN U UX 0OBSICHEHHUE;

- 00paboTKa, CTPYKTYpUPOBAHKE U aHAJIU3 MTOJYY€HHBIX PE3YIbTaTOB;

- o(hopMIIeHUE TEOPETUYECKUX U IKCTIEPUMEHTAIbHBIX PE3YJIbTATOB MPOCKTHON NESATENbHOCTH;

- opopMmiIeHUE IPOESKTHON PaOOTHI;

- MOJrOTOBKA K 3aIlIUTE MPOEKTa;

- 3aIIMTa MIPOEKTA.

TeMbl MHAUBUTyaIbHBIX IPOEKTOB MO Y4€OHOMY MPEeIMETY « XUMUSI»:

1) AncopOIMOHHAS OYHUCTKA CTOYHBIX BOI.
2) AHanu3 KauecTBa HEKOTOPBIX MPOIYKTaX.
3) AmnHanu3 MUIIEBBIX J100aBOK B MPOYKTaX MUTAHUS, UX BIHUSHUE HA 3JJ0POBHE YEIOBEKA
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4) AHaJIu3 YHIICOB.

5) AHTHOHOTHKH — MOIIIHOE OPYKHE.

6) AHTpPONOTEeHHbIC UCTOYHHUKH 3arpsI3HEHUS BO3/1yXa Ha TEPPUTOPHH YICOHOTO 3aBE/ICHHS.

7) be3zonacHOCTb A3HUPHBIX MaCElL.

8) benku — ocHoBa xu3HU. M3yueHue 6e1KoB, epPMEHTOB: B3I XUMHKA, OMOJI0Ta, PU3KKA.

9) buoTreHHbBIE 3JICMEHTHI.

10) Bronornyeckasi U MEMIUHCKAST POJIb XUMUYECKUX 3JIEMEHTOB.

11) Brooruveckue acreKkThl XAMHUU 3JICMEHTOB.

12) Brosioruyeckre U MuieBbie T00aBKH.

13) bruopassaraemple MOJUMEPHI - YIIAKOBKa OYIyIIIEro.

14) ButaMHHBI U UX POJIb B )KU3HECATEIILHOCTH YEJIOBEKA.

15) BiusiHue ObITOBOM XHUMHUHU Ha DKOJIOTHIO U 3JI0POBHE YEIOBEKA.

16) BiusiHue TsDKENMbIX METAJIOB HAa aKTHBHOCTH (DepMeHTa KaTaiasbl.

17) Baustaue GTopua-HOHA HA 3Majb 3y0O0B.

18) BiusiHue 3HEPreTHUECKUX HAIMMTKOB HA JAEHCTBUE (DEPMEHTOB.

19) Bosia, KOTOPYIO MBI ITHEM.

20) Bpennoe Bo3eiicTBre TabauHOM POIYKIIMU HA KUBBIC OPraHU3MBI.

21) Bce 0 muine ¢ TOUYKH 3peHUsT XUMHUKa

22) 'urneHn4YecKne U KOCMETHIECKUE CPEICTRA.

23) 'urueHnyecKkre CBOMCTBA HEKOTOPBIX MOIOIIUX CPEJICTB.

24) JlneTnveckuii 3aMEeHHUTEIb caxapa acrapTaM — TOKCHYHOE BEIIECTBO.

25) JlucriepcHbie CUCTEMBI U PACTBOPBI.

26) JloMallHss anreyka.

27) Ena Ha 1moJib3y ¥ BO BpE/I.

28) Bamaxu, KoTOpbIe Jieyat (puToTepanms).

29) N3y4enue BO3ICHCTBUS KMCIOTHBIX JOXK/ICH Ha OKPYKAIOIIYIO Cpey (pacTeHHsI, TaMSITHHUKH ).
30) zyuenue cocTaBa M CBOWCTB MPOTHBOTOJIONEMHBIX PEAreHTOB, MCIIOJIb3yeMbIX Ha JOPOrax ropo/a.
31) M3y4yenne XUMHUYECKOH OCHOBBI TUIIEBHIX 100aBOK.

32) UccnenoBanue BiAMsSHIUS OCH3WHOBBIX, AU3EIBHBIX, TA30BBIX aBTOMOOMIIEH Ha OKPYKAIOIIYIO CPEy.
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33) UccnenoBanue GU3MUECKUX CIOCOOOB OYMCTKHU BOJIBI B JOMAIIHUX YCIIOBHSIX.

34) HccnenoBanne XMMHUYECKUX CBOWMCTB aCIIMPHHA M M3YYCHHE €ro BIHMSIHUS HAa OPraHU3M UYellOBEKa.

35) HccnenoBanne XMMHUYECKOTO COCTaBa MapMenaa.

36) HccrienoBanne XUMHYECKOTO COCTaBa yasi.

37) KauecTBeHHOE OMpe/IeieHIE BEIIECTB B COCTABE Pa3HbBIX BHIOB MOPOKECHHOTO.

38) KucnotHble ocaaku: X MIPUPOJIa U TOCIEICTBHS.

39) KoMIuIeKCHBIE COSTMHEHUS M UX POJIb B MEIUIIUHE

40) Koppo3usi xelne3a B pa3IMuHbIX Cpeiax.

41) Kpacutenu - HaTypaJlbHbIC WU UCKYCCTBEHHBIC?

42) JIumnoBblii 11 Men?

43) Mun3apas npenynpexaaet: «Kypenne onacHo s Baliero 3J10pOBbsh» .

44) MoposkeHoe: eCTh WIH HE eCTh?

45) Morolnye 1 YUCTAIIRE CPECTBA.

46) O, mokonan! TTose3Hoe uiaKM BpeaHOE JTaKOMCTBO?

47) OmpeienieHre KauecTBa BOJBI B T' YXTe.

48) OuncTKa U UCIOJIb30BAaHHE CTOYHBIX BOJI

49) IlnacTHKOBBIE OKHO. 3a M IIPOTHB.

50) IpaBaa ¥ J10%b O BOJIOIIPOBOIHOM BOJIE.

51) IpupoaHbie HICTOYHUKH YIIIEBOIOPOJIOB M MIEPCIIEKTUBBI Pa3BUTHs HedrenepepabaTbiBaoIiei
IPOMBIILICHHOCTH.

52) ParnoHaabpHOE MUTaHKE (BUTAMUHBI 1 MUKPODJIEMEHTHI ).

53) PoJib moJMMepoB B COBPEMEHHOM CaMOJIETOCTPOCHUH (aBTOMOOHIICCTPOCHUH, CTPOUTEIBHOM
UHAYCTpUH, HETe- U ra3o100b1ue).

54) Posib XMMUH B JICYEHUH OHKOJIOTHYECKHX 3200 ICBAHHIA.

55) Creno0HOE U3 HEChEOOHOTO (0 CHHTETHYECKOM TIHIIIE).

56) Xumusi BOKpyr Hac.

57) Xumus u muimna

58) Dkonornueckue mpodnemsl r. YxTbl Pecnyomuku Komu.

59) DneKTpOHHBIM CHTapeTaM-HeT.

60) DHeprocOeperaromnye JaMIbl H KOJIOTHIESCKUI KPH3HC.
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Ipomesicymounas ammecmayus 6 popme oupgpepenyuposannozo 3awema

Bcezo:

94
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3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
HPEIMETA «XUMMWS»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIBLHO-TEXHUYECKOMY
oldecneyeHHuIo
Peanuzanus pabGodeil mporpaMMbl y4eOHOTO MpeaMera TpeOyeT HaIudus

y4eOHOro KabMHeTa XMMHYECKUX JUCIUIUINH, JIa00paTOpUu XUMUHU.

OcHanieHHOCTh KabuHeTa XuMuueckux aucuuiuing: [locagounsie mecTa asis
oOyuaromuxcs, pabodyee MECTO MpenoAaBaTesi, IPOSKTOP, HHTEPAKTUBHAs J0CKa,
HOYTOYKHM — 5 1IT., 7a00paTOpHBIE CTEHABI ISl MPAKTUYECKUX paboT, CIPAaBOYHBIE
CTeH/Ibl, yUeOHO-METOANYECKasl JOKYMEHTAIUS

OcnanenHocth nabopatopun xuMmuu: Ilocanouynble MecTa MO KOJIMYECTBY
00y4Jaromuxcs, BBITSDKHBIE MIKa(bl, MIKa(bl AJI1 PEareHTOB C BBITSHKKOM, mIKad
CTEKJITHHBIA JIJISI XUMUYECKOW TOCY/IbI U JOKYMEHTOB, CTOJIbI OCTPOBHBIE, CTOJIBI
NPUCTEHHBIE, CTOJI TpenojaBaTeNsi, amnmapar s pPeKTU(GUKAIMH, CTOJIBI
TUTPOBAJIbHbIE, CTOJ [JI1 BECOB, MOWKH, JlabopaTopHas TocyAa, MNpPOOUPKH,
IUTAHIIETHI, OyMara MHAMKATOpHas, Oymara (QuibTpoBajlbHas, CIIHUYKH, TabIUIA
MenpeneeBa, Ta0auIa pacTBOPUMOCTH, INTATUB JUIsI MPOOHPOK, KOJUIEKITUS
BOJIOKOH, KOJUIEKIIMS TJIacTMace, ITUIMTKa 3Jekrpuyeckas, PH-metp, mpubop mms
U3YYEeHHs] CKOPOCTH PEaKIMH, BOJsHAs OaHs, MIMMIbI, HEPTH ChIpasi, KOJJIEKIIHS
«IIpoxyktbl HedTenepepabOTKU», KoJuleKiuus «KaMeHHbBIH YyTroiib», CTEKISTHHBIC
NaJ0YKH, Ta300TBOJHAs TPyOKa CO CTEKISIHHBIM HAaKOHEUHHMKOM, koiiba Bropiia,
KOJIOBI KOHUYECKHE, IITATUB JTA0OPATOPHBINA, PEaKTHBBI: COUPT ITHIIOBBIM, cepa
AJIeMEHTapHas, HAaTpus Cyiab(QuI, HATpUs CYIbQUT, pPacTBOp HoJa, MEPEKUCH
BOAOpOJAA, KHCIOTa a30THAas, KUCJIOTA CEpHasi, POJOHUT Kajus, MarHui, LUHK,
KeJe30, yaeOHO-METOInYEeCKast TOKyMEHTAIUs

3 .2. UudopmanuonHoe odecrneyenne 00ydeHust

Jnst peanuzanmu  mporpaMMbl  OMOTMOTEUHBIM (OHI 00pa3oBaTENbHON
OpraHu3allid HMMEET Te4YaTHble W/ WIH OJJIEKTPOHHBIE 0O0pa3oBaTENbHBIE W
HH(pOPMAITMOHHBIE PECYPCHI:

e boromonoBa, M. B. Heopranmmueckas xumus : yudeOHoe mocobue / M. B.
boromonosa. —Mocksa : UHOPA-M, 2021. — 336 c. : un. — (ITPODUns). — ISBN
978-5-98281-187-5. — Texkcr : onekTpoHHbId. — Pexum pocryna:
https://znanium.com/read?id=398927

e Oprannueckas xumus : npaktukyM st CIIO / cocrasutenu T. A. Poxuna, FO.
A. TI'yxens. — Capatos : [IpodoOpazoBanne, 2021. — 67 c. — ISBN 978-5-4488-
1141-8. — TekcT : OJICKTPOHHBIM // DJIEKTPOHHBIH pecypc HIHPPOBOI
obpazoBarensHoi cpeabl CIIO PROFobOpa3oBanue : [caiiT]. — Pexxum goctyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147



https://znanium.com/read?id=398927
https://profspo.ru/webreader/web/viewer.php?publicationId=books/105147
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[lenuna, B. U. Opranuueckas xumus : ydyeOHoe nocobue qist CIIO / B. U.
Ileamna, O. IO. AdanaceeBa, O. B. JlaBpenTbeBa. -— CaparoB
IIpodobpazoBanme, 2021. — 136 ¢. — ISBN 978-5-4488-1241-5. — Tekcr :
ANIEKTPOHHBIN // DNEKTPOHHBIN pecypc HUPPOBOM 00pa30BATEIBLHONU CpEbI
CIIO PROFo0pazoBanue : [cauT]. — Pexxum JocTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839
bpreiTkoBa, A. JI. OOmas u Heopranudeckas xumus : npaktukyMm s CITIO / A.
J1. bpeitkoBa. — CapatoB : IIpodobpazoBanue, 2020. — 124 c. — ISBN 978-5-
4488-0687-2. — TekcT : 3JIEKTPOHHBIN // DAEKTPOHHBIA pecypc LUPPOBOM
obpazoBatenbHOil cpenbl CIIO PROFobOpa3oBanue : [caliT]. — pexuM J0CTyIa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126
bonapipeBa, O. M. Xumus : 3amaunuk mrsas CIIO / O. WU. Bongeipesa, O. II.
Kymmnapesa, I1. A. ITonomapeBa. — Caparos : [IpodoOpazosanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — TekcT : 2neKTpOHHBIN // DIEKTPOHHBIH pecypc
udposoit oopazosatensHol cpeasl CIIO PROFo6pazoBanue : [caiit]. — Pexum
JOCTyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199
Jlynetiko, T. I'. Xumus : yueOnuk nis CIIO / T. T'. Jlyneiixo, O. B. 15610, E. A.
PemernukoBa. — CaparoB, Mocksa : IIpodobOpa3zoBanue, At Ilu Ap Menna,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr :
AJIEKTPOHHBIN // DNEKTpOHHBIM pecypc HUGPOBOM 00pPa30BATEIBLHOM Cpebl
CIIO PROFo6pasoBanue : [caiiT]. — Pexum JIOCTyna;:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217
HposnoB, A. A. Xumus : yueoHoe nocodue mis CIIO / A. A. JIpo3nos, M. B.
HposnoBa. — Capatos : Hayunas kaura, 2019. —317 ¢. — ISBN 978-5-9758-1900-
0. — Tekct : 3JICKTPOHHBIN. — Pexxum JIOCTyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083
Xumus : yueoHoe nocodue mis CIIO / coctaButenu I'. FO. Boctpukosa, E. A.
XopoxopauHa. — Capatos : IIpodobpazosanue, 2019. — 91 c. — ISBN 978-5-
4488-0369-7. —  Tekcr : odnekTpoHHbld. —  Pexxum  moctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87280
Ackapoga, JI. X. Xumus : yaeoHoe mocooue mis CITO / JI. X. Ackaposa ; mona
penakmuern JI. A. balikoBoit. — 2-¢ m3a. — CaparoB, ExatepunOypr
[TpodobpazoBanue, Ypanbckuii peaepanbHblii yHuBepcutet, 2019. — 79 ¢. —
ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : 2JIEKTPOHHBIH. —
Pexum JIOCTyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899
Baiitaep, B. B. Xumus : yue6noe mocodbue mns CIIO / B. B. Baiitaep ; moa
penaknmerr M. K. HBanoBa. — 2-¢ wu3n. — CapartoB, ExatepunOypr
[TpodobpazoBanue, Ypansckuii dhenepanpupiii yauBepcurer, 2019. — 90 c. —
ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — TekcT : 3JICKTpOHHBIN //
OnekTpoHHbIH  pecypc  1uppoBod  oOpazoBarenbHOW — cpenbl  CIIO
PROFo6pazoBanue. — Pexxum JOCTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900



https://profspo.ru/webreader/web/viewer.php?publicationId=books/106839
https://profspo.ru/webreader/web/viewer.php?publicationId=books/92126
https://profspo.ru/webreader/web/viewer.php?publicationId=books/92199
https://profspo.ru/webreader/web/viewer.php?publicationId=books/94217
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87083
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87280
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87899
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87900
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Xumus : yueOnoe nocobue s CIIO / M. I'. WBanos, JI. A. baiikoBa, O. A.
HeBonuna, M. A. Kocapesa ; non penakuueit 1. . Kanunuuenko. — 2-¢ u3f. —
CaparoB, ExarepunOypr : IIpodobOpazoBanue, VYpanbckuii deaepaibHbIi
yauBepcutet, 2019. — 106 c. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— TeKkcT : 2JeKTPOHHBIN // DIEKTPOHHBIN pecypc U(poBoii 00pa3oBaTEeIbHOM
cpenst  CIIO  PROFoOpazoBanume : [caiit]. — Pexum  gocrtyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902

I'ycera, E. B. Xumus g CIIO. B 2 gactax. YU.1 : yueGHO-MeTOIUUECKOE
nocobue / E. B. I'ycesa, M. P. 3uranmmna, [[. Y. Kynukosa. — Ka3ans :

Kazanckui HallMOHAJIbHBIN HUCCIIe0BaTEILCKUN TEXHOJIOTUYECKU U
yauBepcuter, 2019. — 168 ¢. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4
(u.1). — Tekcr : dIEKTPOHHBIM // DJNEKTPOHHBIM pecypc I1UbpPOBOH

obpazoBatenbsHOl cpenbl CIIO PROFobpaszoBanue : [caiit]. — Pexxum nocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611
CrenanoBa, A. K. O6mas u Heoprannueckass xumusi. Opranndeckas XUMUs :
METOAMYECKUE yKazaHus K JiabopaTopHeIM paboram /  ArnekcaHapa
KoncrantnnoBHa CrtenaHoBa ; YXTHUHCKUW TOCYJapCTBEHHBINM TEXHUUYECKUU
yHUBepcuTeT, WHIyCTpUaNbHBIM HWHCTUTYT (CpeaHero mnpodeccroHaIbHOTO
oOpazoBanus). - YxTa : U31-B0 YXTUHCKOTO TOCY/IapCTBEHHOTO TEXHUYECKOTO
yauBepcutera, 2019. — Jlna cpegnero mnpodecCHOHAIBHOTO 00pa30BaHUS. —
Texer : a5ekTpoHHBIN : 0.11. — TekcT (BU3yaslbHBIN) : HEMOCPEICTBEHHBIN. —
Pexxum nocryna: http://lib.ugtu.net/book/41340/

CrenanoBa, A. K. Xumusa. OOmast u Heopranudeckass xumusi. OpraHudeckas
XUMHUS 1JIs1 CTICUATIbHOCTEN TEXHUUYECKOTo MPOouUJIs : METOIMUECKHE YKa3aHUs
Kk jabopatopHeiM pabotam / Anekcanapa KoncrantuHoBHa CremaHoBa ;
YXTUHCKHI TOCYyIapCTBEHHbIN TEXHUYECKUN YHHMBEpCUTET, VHaycTpuanbHbIN
UHCTUTYT (cpemHero mpodeccuoHabHOro oOpaszoBaHus). — Yxra : M3n-Bo
YXTUHCKOrO TOCYyIapCTBEHHOTO TEXHUYECKOro yHuBepcuteTta, 2021. — Jlns
cpenHero nmpodeccuoHaIbHOTO 00pa3oBaHus. — 0.11. — DIEKTPOHHAS IporpaMma

(Bu3yasnbHasi). OJIEKTPOHHBIE JaHHBIE : BJEKTpOHHblIE. — Pexum pocryna:
http://lib.ugtu.net/book/41729/ 45 »xk3.



https://profspo.ru/webreader/web/viewer.php?publicationId=books/87902
https://profspo.ru/webreader/web/viewer.php?publicationId=books/109611
http://lib.ugtu.net/book/41340/
http://lib.ugtu.net/book/41729/
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEJMETA «XUMMUSD»

KoHTpomb 1 olileHKa pe3yabTaTOB OCBOCHHS y4eOHOI0 MpeIMeTa OCYIIECTBIISETCS IPENoJaBaTeIeM B IpoLecce MPOBEACHUS

MPAKTUYECKUX 3aHATUH, JTAOOPAaTOPHBIX PadOT, KOHTPOJIBHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHINOJIHEHHUS O0Yy4YalOIIUMHUCS

WHIUBUAYAJIbHBIX 3aI[aHPII>i, IMIPOCKTOB, HCCH@HOB&HHﬁ, u HpOMe)I(yTO‘IHOﬁ aTTCCTalluu.

HroroBoit hopMoit MpOMEKYTOUHOM aTTecTaluu aBiseTcs 1udhepeHIIMpOBaHHbIN 3a4eT.

4.1. Ilnanupyemble pe3yabTaThl OCBOCHHs 0011e00pa3zoBaTebHON AUCHUIUIUHBI B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHOBe

dI'0OC COO.

Koa u HaumeHnoBanue
¢dopmupyeMbIX KOMIIETEHUU I

Ilnanupyemblie pe3yjbTAThl OCBOEHUSI AU CIIUTIINHbBI

Oommue

JAucuunimHapHbie (MpeaMeTHbIE)

OK O0l1. BsiObupate cnocoOsr
pereHus 3amad
poheccHOHATLHOM

ACATCIIPHOCTH NPHUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM.

B yacTi TPy10BOIr0 BOCIIUTAHUSA:

OsBJaanenue

TOTOBHOCTb K TpyAay, OCO3HAaHHC LECHHOCTHU

MacTepcTBa, TPYy0Jto0ue;

FOTOBHOCTh K  AaKTHBHOM  JI€ITEIBLHOCTHU
TEXHOJIOTHYSCKOM u COLIMAJIbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTH
WHULIUAPOBATH, IJIAHUPOBATH u
CaMOCTOSTEILHO BBIIIOJIHATH TaKylo
EeITEIbHOCTE;

UHTEpEC K pa3IuYHBIM chepam

npodeccuoHanbHOM NesITeNbHOCTH.

YHUBEPCAJbHBIMH  y4eOHbIMHU

NO3HABATEJIbLHBIMHY JeiiCTBUSIMMU:
a) 0a3oBble JOTHYeCKHe JelCTBHS.

BJIAJIETh CHUCTEMOM XWMHWYECKMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATUS (XUMHUYCCKHUI
9JIEMEHT, aTOM, 3JICKTPOHHAss 000JI04YKa aTroma, s-, p-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB,
BAJICHTHOCTh,  3JIEKTPOOTPHUIIATEIBHOCTD,
OKHCJICHHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAS Macca,

HWOH, MOJICKYJIa,

CTCIICHDb

MOJISIPHBIH 00BeM, YIIICPOIHBIH CKEJICT,
(GyHKIMOHATIBHAS ~ TpyIa, paadKals,  HU30MepHs,
H30MEDHI, TOMOJIOTHYECKHI ps, TOMOJIOTH,
YIJIEBOJOPObI,  KUCIOPOJA- M a30TCOICpIKaIIHe
COCIUHEHHUS, OHMOJIOTMYECKH aKTHUBHBIC BEIISCTBa
(yrmeBompl, OKHpbI, O€lKH), MOHOMEp, TMOJHMeEp,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCNMHEHUS, KpHUCTaJUIMYecKass  pelieTka,  THUIIBI
XUMHYECKUX peakuuit (OKUCTUTENBHO-
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CaMOCTOSITEJILHO bopmynupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh
€¢ BCECTOPOHHE;

YCTaHaBJH/IBaTI) CYIHCCTBGHHLIﬁ HpI/I3HaK NN
OCHOBAHUA HJIA CpaBHeHI/IH, Knaccnq)m(aunu 158
00001IeHUS; OTPENENATh e IeTEIbHOCTH,
3a7aBaTb  IapaMeTpsl U  KPUTEPUM  UX
JOCTHKCHUS,

BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpeqHSI B
paCCManI/IBaeMBIX SIBJICHUAX

BHOCHUTH KOppeKTI/IBI)I B JCATCIIbHOCTD,
OLICHUBATh COOTBETCTBHUC peBy.]'II)TaTOB OeIsM,
OIICHUBATh PUCKH TIOCIICICTBUN ACITCILHOCTH;
pa3BHBaTh KPEATUBHOC  MBIILICHUE  TPHU

PELICeHUH KU3HEHHBIX MPoOIeM.

0) 0a30BBIE HCCIEN0BATEILCKHE NeiiCTBHA:

BJIAJETh HaBBIKAMU ydeOHO-
HCCIIEIOBATEIIBCKOM u MPOEKTHOM
JIESITEILHOCTH, HaBBIKAMH paspernieHus
npoOem;

BBISIBJIATh TPUYMHHO-CIICJCTBEHHBIE CBSI3U U
aKTyalM3UpOBaTh 3ajauy, BbIABUIATh TUIIOTE3Y
€e pelleHHs, HaXOIUTb apryMeHTbl UL
JI0Ka3aTelbCTBAa CBOUX YTBEPKACHUH, 3a/1aBaTh
napamMeTpbl U KPUTEPUHN PEIICHUS;

AQHAJIN3MPOBATH IOJIyYEHHBIE B XOJIE€ PEIICHHUS
3aJjauu pe3yabTaThl, KPUTUUECKHU OLIEHUBATD X

BOCCTaHOBHUTENBHBIC, 93K30- M  JHIOTEPMUYECKHE,
peakuuu HOHHOrO OOMEHa), PacTBOP, 3JIEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJIUTUYECKAsT JTUCCOIMALINS,
OKHUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM
peaKIuy, XMMHYECKOe PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust  XMMHYECKOTO

CTPOCHUMA OpraHu4eCKux

BeuiecTB A.M. byrnepoBa, TeopHs JIE€KTpOIUTHIYECKON

LWL

Macchl),

JUCCoalu, nepnozmqecxnﬁ 3aKOH

Menpeneesa, 3aKOH COXpaHEHUs

SaKOHOMepHOCTI/I, CI/IMBOJ’II/I‘-ICCKI/Iﬁ A3BIK XHUMHU,
(haKkTOJIOTHUYECKHE CBEIEHUS O CBOWCTBax, COCTaBe,
MOJTYYCHUH U 0€30MMaCHOM MCTOJIb30BaHUU BOKHEUIITHX
HEOPraHUYECKNX W OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

YMEThH BBISBJISATH XapaKTEPHBIC TPU3HAKH U B3aUMOCBS3b
W3YYCHHBIX TOHSATUH, MPUMEHSTh COOTBETCTBYIOIINE
MOHATUSA  TIPHU CTPOCGHHUSI M  CBOWCTB
HEOPraHUYeCKHX M OPraHWYECKUX BEIIECTB M HUX
MIpPEBpAIICHUH; BBISABIATH B3aMMOCBSI3b XUMHUYECKUX

3HAaHWH C TOHATHSIMH U MNpEACTABICHUAMU OPYTIUX

OIIMCaHHUH

C€CTCCTBCHHOHAYYHbBIX TPCAMETOB,

YMCETh  HUCIIOJIB30BaTb HAMMCHOBAHUA  XHUMUYCCKUX
COG,I[I/IHGHI/Iﬁ MCKAYHAPOJHOI'O0 COI03a TeOpeTquCKOﬁ nu
HpHKHaﬂHOﬁ XMMHUU W TPHBHAJIBHBIC Ha3BaHUA

Ba)KHEMIIIUX BEILECTB (3TI/IJ'ICH, AllCTHUJICH, TJIMLCPHH,
q)eHOJ'I, (I)OpMaan[erI/m, YKCYyCHasA KHCJIOTa, TJIMIUH,
yTapHBIﬁ ras, er'IeKI/ICJ'IHﬁ ra3d, aMMHaK, TralicHas
HN3BCCTh, HCramcHasa U3BCCTh, IMTHLCBAA COda U I[pyTI/IX),
COCTaBJIATH (I)OpMy.TILI HCOPTraHNYCCKUX U OPraHNYCCKUX
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JOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHUSIX;

YMETh NIEPEHOCUTH 3HAHHS B MO3HABATEIHHYIO
U NPaKTUIECKYIO obmactu
KHU3HEIEATSILHOCTH;

yMETh HMHTErPUPOBATh 3HAHUS W3 Pa3HBIX
MpeIMETHBIX o0nacTei;

BBIBUTaTb  HOBBIE  WJEH,  Npeaiararh
OpUTHHATBHBIC TIOJXOIBI U PEIICHUS;
CIIOCOOHOCTh ux MCIOJIb30BaHUS B

[TO3HABATENBHOU U COI[UAIIBHON MPAKTHKE.

BEILIECTB, YPABHECHUSI XUMUYECKUX PEAKIHM, OOBSICHITH
MX CMBICI; MOJATBEPXKAATh XapaKTEPHbIE XUMHUYECKHUE
CBONCTBA BEILIECTB COOTBETCTBYIOLIUMH
AKCHEPUMEHTAMU U 3aAIUCSIMU YPABHEHUN XUMHUYECKUX
peakuuii;

YyMETh YCTaHABJIMBATH MPUHAJIEKHOCTh HW3YYEHHBIX
HEOPraHMYECKMX W  OPraHMYeCKUX  BEIIECTB K
OIIPENENICHHBIM KJlacCaM MW TpynIaM COCJUHEHUH,
XapakTepHu30BaTh MX COCTaB M Ba)KHEHIIME CBOMCTBA;
OTIPENIeTIATh BUIBI XMMHUYECKHX CBsI3€H (KOBaJleHTHAs,
VMOHHaA,

MeTajyInyeckasi,  BOJOpOJHAsi),  THUIIbI

KPHUCTATINIMNICCKHUX PEIICTOK BCIICCTB,
KJIacCU(UITMPOBATh XUMUIECKHE PEAKIUH;
chopmupoBaTh MaTepuaIbHOM

CANHCTBC MHpPaA, 3aKOHOMCPHOCTAX H IIO3HABACMOCTHU

OpeaACTaBJICHUA: O

SBJIGHUW TPHUPOJBI; O MECT€ W 3HAUYEHUH XHMHUU B
CUCTEME ECTECTBEHHBIX HAYK U €€ POJIH B 00eCIIeYeHUH
YCTOWYMBOTO Pa3BUTHS UEJIOBEUECTBA: B PELICHHUH
po0JIeM SKOJIOTUYECKOHN, IHEPTreTUUECKON U MHUIICBOM
0e30MacHOCTH, B Pa3BUTUU METUIUHBI, CO3JJAHIH HOBBIX
MaTepuajgoB, HOBBIX HCTOYHHUKOB  SHEPrUH, B
obecre4eHny parMoHaIbHOTO MPHUPOAOIOJIL30BAHNUS, B
dbopMUPOBAaHUM MHUPOBO33PEHUS U OOIIEH KYIbTYpPbI
YelnoBeKa, a TaKXkKe OJKOJOTUYECKH O0OOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpee;

BJIQJIETh CHUCTEMOW XUMHUYECKHX 3HAHUU, KOTOpas
OCHOBOTIOJIArar0IINe MOHATHUSA

(,I[OHOJ'IHI/ITCJ'IBHO K CHCTEME MOHATUI 0a30BOTO ypOBH}I)

BKJIIIOYACT:

- H30TOIIbI, OCHOBHOC H B036y)KI[CHHOC COCTOSHHE
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aToma, rudpuaAn3aIms ATOMHBIX opOuTanei,
xumudeckas cBs3b ("o" wm "m", KparHbIE CBSI3H),
MOJISIpHAsi KOHIEHTpamus, CTPyKTypHas ¢dopmyina,
uzomepust (CTpyKTypHas, reomeTpuyeckas (IUc-TpaHC-
U30MepHsl), THUIBl XUMHUYECKHUX peakiuil (romo- u
reTeporeHHble, 00paTUMbIe U HEOOpPATUMBbIE), PACTBOPHI
(MCTHHHBIE, JCIIEPCHBIE CUCTEMBI),
KPUCTAJIIOTUAPATHI, CTETEHb JMCCOLIMAIUHY,
JJEKTPOJIN3, KPEKUHT, pU(OPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKHE 3HaHUS,
JeXale B OCHOBE IMOHMUMAHMUS TMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBJIEHUH, COBpEMEHHbIE
IPEICTaBICHUs O CTPOECHUHM BELIECTBA HA aTOMHOM,
MOJIEKYJSIPHOM M HAJMOJIEKYJIIDHOM  YPOBHSX;
NpPEICTAaBICHUA O MEXaHU3MaX XMMUYECKHX DPeakLui,
TEPMOANHAMHUYECKUX u KHHETHUYECKHX
3aKOHOMEPHOCTSIX HUX IPOTEKaHHs, O XUMHUYECKOM
PaBHOBECHUH, TUCIIEPCHBIX CHCcTEeMaX, (aKTOJOTHUYECKUe
CBEJIEHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHUH U
6e30macHOM UCIIOJIb30BaHUU BaXKHEUIINX
HEOPraHMYeCKUX U OPraHWYECKHUX BELIECTB B OBITY U
NPAaKTUYECKOM  AEATENIbHOCTH  4YeJOoBeKa;  OOIIMX
HAYYHBIX NMPHUHIMIAX XUMHYECKOTO MPOU3BOJCTBA (HA
OpUMepe IPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHUAKa,
METaHoJIa, epepaboTKu He(PTH);

YMETh NMPOBOAUTH PacyeThl 0 XUMUYECKUM (popMyIam
Y YPABHEHUSIM XUMUYECKUX PEAKIIUH C NCIIOJIb30BAHNEM
¢usmyeckux  BeNIWYMH  (Macchl, oOBeMa rasos,
KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
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KOJIMYECTBEHHOW CTOPOHBI: PACYETHI M0 HAXO0XKJICHHUIO
XUMHAYECKOH (OPMYIIBI BEUIECTBA; PAcCUeThl MAacChl
(oObema, KOJMYECTBA BEIIECTBA) MPOJYKTA PEaKLUH,
€CJIM OJIHO U3 UCXOJHBIX BEUIECTB JaHO B BUJIE€ PacTBOPa
C OMNpEIEIeHHOM MAaccoBOM JOJIEH PAacCTBOPEHHOTO
BELIECTBA WJM JaHO B H30bITKE (MMEET MPHUMECH);
pacyeTsl MaccoBOM WM OOBEMHOW JOJM BBIXOJIA
NPOJAYKTa peakluu; pacyeTsl TeImioBoro 3¢gekra
peakuuii, 00beMHBIX OTHOIIIEHUH Ta30B;

YMETb BBISBJISATH XapaKTEPHbIE MPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX TMOHATUN, MPUMEHSTh COOTBETCTBYIOIINE
MOHATHSL TPU ONUCAHUM CTPOEHHUS U  CBOMWCTB
HEOPraHMYeCKUX M OPraHWYecKUX BEIIEeCTB U UX
NPEBpAIlEHNH; BBIABIATH B3aUMOCBSA3b XHMHUYECKUX
3HAHUI C TOHATUSAMM W TNPEACTaBICHUSAMH JIPYTUX
OpeaMeToB A 0oJjiee OCO3HAHHOIO IOHMMAHUS U
0OBSICHEHUS CYLITHOCTH MaTepUAIbHOIO €IMHCTBA MUPA;
UCMOJb30BATh CHCTEMHbIE XMUMMUYECKHE 3HAaHUSA UL
OOBSICHEHUSI M NPOTHO3UPOBAHUS SIBJIECHUM, NMEIOINX
€CTECTBEHHOHAYYHYIO IPUPOY;

yMETh HCIIOJIb30BaTh HAWMEHOBAaHHMS XMUMMYECKHX
COEIMHEHUH MEXAYHapOJHOIO COI03a TEOPETUYECKON U
HPUKJIAJHOM XUMUU U TPUBHUAJIbHbBIC HA3BAHUS BELIECTB,
OTHOCSIIIUXCS K U3YYEHHBIM KJIaccaM OPraHWYEeCKUX U
HEOPraHUYECKUX COCIMHEHU; UCII0JIb30BATh
XMUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBieHUs (opmyin
HEOPraHWYECKUX  BELIECTB,  MOJIEKYJSIDHBIX U
CTPYKTYPHBIX  (pa3BEepHYTBIX,  COKpAIIEHHBIX U
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CKeJIeTHBIX)  (OpMYylT  OpraHMYECKHMX  BEIIECTB;
COCTaBJIAITb YPAaBHEHUS XUMHUYECKHX peakuud u
pacKkpbIBaTh ux CYIIHOCTb: OKHUCJIUTEIbHO-
BOCCTaHOBUTEIbHBIX peakuuit [IOCPEACTBOM
COCTaBJICHUSI JJIEKTPOHHOTrO OanaHca 3TUX peaKluil;
peakuuii HMOHHOrO OOMEHa IIyTeM COCTaBJIEHUS HX
MOJIHBIX U COKpAIllEHHBIX HOHHBIX YPaBHEHUI; peakiuit
TUAPOJIN3a, peakuui KoMIuiekcooOpa3oBaHMs  (Ha
npuMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATIOMHHHUSA);
MOJATBEPXK/IaTh XapaKTepHble XUMHYECKHE CBONCTBa
BELIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTaAMH U
3aMMCSIMU YPAaBHEHUIN XUMHUYECKUX PEAKLIAM;

yMETh  KJIAacCU(UUMUPOBATh  HEOPraHUYECKHEe U
OpraHMYeCKHE BEUIECTBA M XHMHYECKUE PEaKlUH,
CaMOCTOATEJIBHO BBIOMPATh OCHOBAHUS U KPUTEPUH JUISI
KJIacCU(UKAMM H3Y4aeMbIX XHMHUYECKHX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAKHEHUIIUE CBOWCTBA
BELICCTB, IPUHAJICIKAUX K OTPEICICHHBIM KIacCaM U
rpynnamM COeAMHEHUH (IIPOCThle BEIECTBA, OKCHU[BI,
TUPOKCUIBI, COJIM; YIJIEBOJOPOJbI, MPOCThIE 3(PUPHI,
CHMPTHI, (EHOJNBI, ANbJICTUIbl, KETOHBI, KapOOHOBbIE
KUCJIOTBI, CJIOKHBIE 3(UPBI, KUPbI, YTIEBOJIbl, aMUHBI,
AMHUHOKUCIIOTBI, OEJIKH ); IPUMEHATh 3HAaHUS O COCTaBE U
CBOMCTBaX BEUIECTB U1 OKCIIEPUMEHTAIILHOM IIPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN NPOTEKAHMS
XMUMHYECKUX peaxuit u IIPOrHO3UPOBAHUS
BO3MOXHOCTEHN MX OCYILIECTBIICHHUS;

YMETb TOIATBEPKIaTb Ha KOHKPETHBIX IIpUMepax
XapakTep 3aBHCHMOCTH PEAaKLMOHHOM CIOCOOHOCTH
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OpraHUYECKUX COCAUHEHMH OT KpaTHOCTH MU THIA
KoBasieHTHOM cBs3U ("o" u "m"), B3aUMHOIO BIMSHUS
aTOMOB M TpyIIl aTOMOB B MOJIEKYJaX; a TakXe OT
O0COOCHHOCTEN pealau3aluy pPa3InyHbIX MEXaHHU3MOB
IIPOTEKAHUs PEaKLNH;

YMETb XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE AaTOMOB
(B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHMHM) U MOHOB
1 - 4
ITepuonnueckot cuctembl J[.MI. MeHneneeBa u ux

XUMHNYCECKUX OJICMCHTOB nepruoaoB

n.n

BAJICHTHBIE BO3MOKHOCTH, UCTIOJB3ys oHaTus "s", "p",
"d-anekTpoHHBIE" OPOUTAH, YHEPreTHYESCKUE YPOBHHU;

OOBSICHATD 3aKOHOMCPHOCTH N3MCHCHUA CBOMCTB
XUMHYECKUX  DJIEMEHTOB M  00pa3yeMmblXx  HMH
COEIMHEHUH 10 NeproaM U TpyIIaM.
OK 02. Hcnons3oBatk | B 00/1acTH IEHHOCTH HAYYHOT0 TIO3HAHUS: N
YMETh IUIAHUPOBATb M  BBINOJHATH XUMHYECKUN
COBPEMEHHBIE CPEICTBA IOMCKA, | — CcPOPMHPOBAHHOCTH MUPOBO33pEHUS,
9KCIIEPUMEHT (MIPEeBpAICHUs] OPraHMYEeCKUX BEIIECTB
aHanM3a M| MHTCPIPCTALUH COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
B [IpU HarpeBaHUH, MOJTY4YECHHUE STHIICHA U M3YyYEHHE €ro
uHpopManUn u pa3BUTHUSI HAYKW U OOLIECTBEHHON MpPaKTHKH, .
CBOMCTB, KAueCTBEHHbIE pEAaKUWU Ha aJbJCTH]IbI,
nH(OPMALIMOHHBIE  TEXHOJOTUU OCHOBaHHOTO Ha Jainore KYJIBTYD, )
KpaxMmaJl, YKCYCHYIO KUCIIOTY; JeHaTypanus OeJIKOB MpH
JUTSt BBIIIOJTHCHHS 3ama4 CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B )
. HarpeBaHWH, I[IBETHbIE pEaKIHUU OETKOB; MPOBOAUTH
npodeccruoHaIbHON MOJIUKYJIBTYPHOM MUDE;
peaKMu MOHHOTO OOMEHa, OMPEeNsATh CPeay BOIHBIX
€SI TEIIbBHOCTU - i
a COBCPIICHCTBOBAHNC ASBIKOBOM 1 pacTBOpPOB, KayeCTBEHHbIE peaKIUu Ha Cyibdart-,
YUTATEIbCKOM  KYIbTYpPBl  Kak  CpeAcTBa

B3aUMOJICHCTBUS MEXAY JIFOJIbMU U TO3HAHMS
MUDA;

OCO3HAHHE IICHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTb ~ OCYHIECTBJIATH NPOEKTHYIO H
MICCIIEIOBATEIIBCKYIO JESTEIIBHOCTh
WHAWBUIYAIBHO U B TPYIIIIE;

Kap6OHaT' U XJIOpUA-aHUMOHbI, Ha KAaTHOH aMMOHHAI;

pemiaTh  3KCHEPUMEHTAJbHbIE 3aJaud [0 TeMaMm
"Metamne" u  "Hemeramnel") B COOTBETCTBHM C
NpaBUJIaMU TEXHUKU O€30MacHOCTU MpPHU OOpallleHHH C
BEIIECTBAMU M J1JaOOpaTOpHBIM  00OpYAOBaHUEM;

MNPEACTABJIATDH PC3YJIbTAThI XUMHUUYCCKOTO SKCIICPUMCHTA




33

OBJ1aaeHue

YHUBEPCAJbHBIMH  y4eOHBIMHU

NMO3HABATEJIbHBIMU J1€CTBUAMM:
B) padora ¢ uHdopmanmeii:

BJIQ/IETh HAaBBIKAMU IIOJIy4€HUs HH(pOpManuu

u3 HMCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSATENIBHO OCYIIECTBIIATh IOUCK, aHAJIU3,
CUCTEMAaTH3alNI0 u MHTEPIIPETAIIIO
nHoOpMallUM pPa3UYHBIX BUIOB U  (QopMm
MIpe/ICTaBJICHMUS;

co37aBaTh TEKCThl B pa3IMYHBIX (QopmaTax c
y4eToOM Ha3zHadeHHs] MHPOpMAaIMU U IeJIeBOM
ayIUTOpUH, BBIOMpas ONTHUMAJbHYIO (QOopMy
MPEICTABICHUS U BU3yaIU3alUH;

OLICHUBAaTh  JIOCTOBEPHOCTb, JIETHTUMHOCTb
nHpOpMalUY, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-3THYECKUM HOpMaM;

UCIOJIb30BaTh CPEJCTBAa MH(MOPMALIMOHHBIX U

KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PCIICHUHU

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3al[MOHHBIX 3a7a4 C CoOOMIoIeHHEM
TpeOoBaHU SPrOHOMUKH, TEXHUKH

0e3011acHo CTHU, TUTUCHEI, pecypcoc6epe>KeHI/I;1,

NPaBOBBIX M  OTHYECKUX  HOPM, HOPM
nH(pOopMaIMOHHOM 0€301MaCHOCTH;

BJIAJICTh HABBIKAMH PACHO3HABAHUS U 3aLIUTHI
uHpopManuy, MH(POPMALMOHHOM

0€30MaCHOCTH JTUYHOCTH,

B (opme 3amucu ypaBHCHHU

peakuuii U GOPMYIUPOBATH BBIBOABI HA OCHOBE ITHX

COOTBCTCTBYIOIIIUX

pe3yiabTaToOB;
YMETh AaHAJU3UPOBaTh XUMHUYECKYI0 HH(MOpMaLHIo,
MOJIYy4aeMyr0 M3 HUCTOYHUKOB  (CpeAcTB

MaccoBoi nHpopmanuu, cetb UHTEpHET U 1pyrue);

pa3HbIX

BJIAJICTh OCHOBHBIMH METOJIaMU HAy4YHOTO TTO3HAHUS
BEIIECTB M XUMHUYECKUX SBJICHUN (HaOIIO/IEHUE,

U3MEpEeHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

YMETb MPOBOAUTH PACYETHI IO XUMHUUYCCKUM q)OpMy.]'IaM
N YpaBHCHUAM XUMHWYCCKUX peaKHI/II\/’I C UCITIOJIB30BaHUEM
q)HSH‘IeCKI/IX BCJIIMYMH, XapaKTCPU3IYIOIIUX BCIICCTBA C
KOJIMYECTBEHHOMN CTOPOHBIL: MAacchl, o0beMa
(HOpMaJbHBIC YCJIOBHS) T'a30B, KOJWYECTBA BEIECTBA,

HUCIIOJIB30BaTh CHCTCMHBIC XHMHUYCCKUC 3HAHUA OJIA

IMPUHATHA peH_IeHI/Iﬁ B KOHKPCETHBIX JKU3HCHHBIX
CUTyalusx, CBA3aHHBIX C BCIICCTBAMU u nux
IIPUMECHCHUCM

YMETh CaMOCTOSTENIBHO IUIAHWPOBATh W HPOBOAUTH
XAMUYECKHH SKCIEPUMEHT (TOJlydeHHEe M H3Yy4eHHE
CBOWCTB HEOPraHMYECKUX W OPraHUYECKHX BEILECTB,
KaueCTBEHHBIC PEAKIMH YIJIEBOJOPOJOB Pa3IUuHBIX
KIacCOB U  KHCJOPOJCOJCPIKAIIMX  OPraHMYEeCKUX
BEIIECTB, pEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad [0
pacro3HaBaHUIO HEOPraHUYeCKUX U OpraHMYecKHX
BEIIECTB) C COOJIIOJIEHHEM TpaBuil  0E30MacHOTO
oOpalieHuss €  BelleCTBAaMH U JJAOOPaTOPHBIM
obopynoBaHuemM, (GopMyIHpOBaTh LENU HCCIEI0BaHUS,




34

NPEJOCTaBIATh B PAa3NUYHOW (opMme pe3yiabTaThl

OKCHEPUMEHTAa, AaHAIU3UpPOBaTh M OLEHUBATh MX
JIOCTOBEPHOCTD;
YMETb  OCYIIECTBISATh  II€JICHAIPABIEHHBIH  IOUCK

XUMUYECKOW WH(OpMAIMKM B Pa3IUYHBIX HCTOYHUKAX
(HaydyHas u y4yeOHO-Hay4yHasl JIATEparypa, CpeJCTBa
MaccoBoi uHpopmaiuu, ceth WHTEepHET W Apyrue),
KPUTHYECKH aHaJIM3UPOBATH XUMUYECKYIO
uH(popMalnio, rnepepadaTbiBaTh €€ M HCHOJIb30BaTh B
COOTBETCTBUU C TIOCTABJICHHON yueOHO 3amadeii;

BJIAJIETh CHUCTEMON 3HAHUW O METOJAaX HAy4YHOIo
MO3HAHMS  SIBJICHUW TPHUPOABI, HCIOJb3yeMbIX B
€CTECTBEHHBIX HAayKaX W YMEHUSMHM NPUMEHATb 3TH
3HaHUS TOPU  IKCHEPUMEHTAIBHOM  HCCIEAOBAHUHU
BEUIECTB U U OOBSICHEHHS] XHMHUUYECKUX SIBJICHUI,
MMEIOIINX MpUpoOJIe  MPAKTHUYECKOU

JCATCIIBHOCTH 4YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HU,

MECTO B

OK  03.
pealn30BbIBATh

[lnanupoBath  ©
coOCTBEHHOE
npodeccruoHalbHOE U IMYHOCTHOE
pasBUTHE,
MpeANPUHIMATENbCKYIO

JESTEITBHOCTD B
npoecCuoHaNbHOM chepe,
MCIO0JIb30BaTh 3HAHUA 1o
(¢uHAHCOBOW  TPaMOTHOCTH B
pa3IUYHbIX KU3HEHHBIX
CUTYaIUsIX;

B 006s1acTH TyXOBHO-HPABCTBEHHOI 0

BOCIIMTAHUA:

C(l)OpMPIpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HaHMsI,
3THYCCKOI'O ITIOBCACHU A,
CIIOCOOHOCTH OLCHUBATH

OCO3HAHHBIC

CUTYaIlMI0O |
PUHUMATD pelIeHus,
OPHEHTHPYSICb Ha MOpalbHO-HPABCTBCHHBIC
HOPMBI 1 IIEHHOCTH;

OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYHBOTO OYIyIIEro;

OTBETCTBEHHOE

OTHOIIICHHEC K CBOUM

poautensiMm W (WIHM) JIPYTMM 4YJI€HAM CEMBH,

c(hOpMHUPOBAHHOCTh
aHAIM3UpPOBaTh U

YMEHU:
OIICHMBATh  C

IIPOTHO3UPOBATh,
HO3ULIUEN
9KOJIOTHYECKOM 0€3011aCHOCTH MOCIIEeICTBUS OBITOBOM U
IIPOM3BO/ICTBEHHOMN JeATebHOCTU 4eJI0BeKa,
CBSI3aHHOW C TepepabOoTKOM BEIECTB; HCIHOJb30BAThH
NOJy4eHHBbIE 3HAHUS Ui [PUHATUS TPAMOTHBIX
peleHui npo6aeM B CUTyallUsAX, CBSI3aHHBIX C XUMHUEH;
c(OpMUPOBAHHOCTH YMEHHUH: CaMOCTOSITETILHO
IUTAHUPOBATh ¥ TPOBOAUTH XUMUYECKHI SKCIIEPUMEHT C
coOmo/iecHMeM MpaBui 0Oe30macHoro oOpaiieHus ¢
BEIIECTBAMU U JIAOOPATOPHBIM  00OPYIOBaHHEM,

(I)OpMy.TII/IpOBaTL eJib UCCICOOBAHUS, MPCACTABIATL B
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CO3/IaHUI0 CEMbM HA OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEH CEMEWHOW JKH3HHU B
COOTBETCTBUH C TpaauLIMAIMU HapoJ0B Poccuu;
OBJlajileHUe YHMBEpPCAJIbHBIMU PeryJATHBHBIMHU
AefCTBUAMMU:
a) caMOOpraHu3aums:

—  CaMOCTOSITEIIbHO OCYILIECTBIISTh
M03HABATENbHYIO JAEATEIbHOCTb, BBIABIATH
npoOneMsl, CTaBUTh U (OpMYIHpPOBaAThH

coOCTBEHHbIE 3aJaud B 00Opa3oBaTeIbHOU
JESTETFHOCTH M )KU3HEHHBIX CUTYaIIHSIX;

— CaMOCTOSITEJILHO COCTaBJIATh TUIAH PEIICHUS
MpoOeMbl C y4eTOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOYTCHUN;

— J1aBaTh OLEHKY HOBBIM CUTYAalIUsIM;

— CcImocoOCTBOBaTh dbopMHUPOBaHUIO "
IPOSBICHUIO IIMPOKOW JPYIUIUMU B Pa3HbIX
00JacTsIX 3HaHUH, TOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNIbHBIN U KYJIBTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

— HCMOJb30BaTh MpUEMBbI peIeKCHH IS OLIEHKH
CUTYaIlH, BBIOOpa BEPHOTO PEILLICHUS;

— YyYMeTh OLEHUBAaTh PUCKH M CBOEBPEMEHHO
NPUHUMATH PEIICHUS N0 UX CHUKEHHIO;

B) SMOIHOHAJIbHBIA HHTEJLJIEKT,

Npeanoaarammui copMHPOBAHHOCTD:

BKJIFOUYAIOLIEN

CTPEMIICHHE K JOCTHUXKEHHUIO LIEU U YCIEXy,

— BHYTPEHHEH  MOTHUBAIHH,

dopme
AHAJIM3UPOBATH U OUCHUBATH X JOCTOBCPHOCTD,

pa3yInuHON pe3yabTaThl  JKCIIEPUMEHTA,
c(hOpMUPOBAaHHOCTh YMEHHUHN: COONIOAATH TIpaBHIIA
HKOJIOTMUYECKHU 1I€JIECO00PA3HOr0 MOBENEHUS B OBITY U
TPYIOBON JEATEIHHOCTH B IIEJIAX COXPAHEHUS CBOETO
370pOBbS,  OKpYKAIOIIEH cpenpl U
JOCTHXXCHUA eé yCTOI71‘~IPIBOl"O pa3sBUTHA;, OCO3HABATb

IIPUPOTHON

OIIAaCHOCTHb TOKCUYHOI'O I[Gf/iCTBI/ISI Ha )XUBBIC OPraHU3MbI
OHpe,ZIeJ'IéHHI)IX OpraHn4eCKux BCHOICCTB, IIOHHUMaAasA
MOKa3aTens ITIK;

CMBICJI AHAJIIN3UPOBATH

1enecoo0pa3HoCTh MIPUMEHEHUS OpPraHHYECKUX
BEIIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3pEHUS

COOTHOLICHUA PUCK-II0JIb3a,
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OIITUMMU3M, WHHUIIMATUBHOCTD, YMCHUC

JIeCTBOBATH, HCXO M3 CBOMX BO3MOKHOCTCIA;
SMIIaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTD
MOHUMATh YMOIIMOHAIBLHOE COCTOSIHHE IPYTHX,
YUUTHIBATH ero

IIpU  OCYLIECTBICHUU

KOMMYHHKAIIUH, CITOCOOHOCTB K COYYBCTBUIO U

COTepeKUBAHUIO;
—  COLIMAJIBbHBIX HaBBIKOB, BKJIFOUAIOLTUX
CIIOCOOHOCTh  BBICTpauMBaTh OTHOUIEHUS C
OPYTUMHU  JTIOABMH, 3a00TUTHCS, MPOSBIATH
WHTEpPEC U pa3periaTb KOH(PIUKTHI,
OK 04. DddexTrBHO .
— TOTOBHOCTH K CaMOpa3BUTHIO, YMETh IUIAHUPOBATb M  BBINOJHATH XUMHYECKUN

B3aMMOJICHCTBOBATh U pabOTaTh B
KOJIJIEKTHUBE U KOMaHJE.

OsBJiaanenue

CaMOCTOSITEIPHOCTH U CAMOOTIPEICIICHUIO;
OBJIaJICHHE HaBBIKAMH yaeOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLIMAIIBHOM
IEeITEIbHOCTH;

YHHBepPCAJbHbIMU

KOMMYHUKATHBHBIMU J1€HCTBUAMM:
0) coBMecTHAas eI TeJIbHOCTD.

IOHMMAaTh W HCIOJIb30BaTh MNPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYaIbHON paboTHI;
NPUHUMATh LEJM COBMECTHOM JESTEILHOCTH,
OpraHM30BBIBATh U KOOPIMHUPOBATH JICHCTBUS
no ee COCTaBIISATh
NEeWCTBUHM, paclpelesiaTh poJid C  y4eTOM
MHEHMH YYaCTHHKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

JOCTHUKCHHUIO: IIJ1aH

9KCIIEPUMEHT (MIPEeBpAIleHUs] OPraHMYEeCKUX BEIIECTB
IIPM HarpeBaHUM, MOJYYEHHE ITHIICHA U U3y4EHUE €ro
CBOWCTB, KA4EeCTBEHHbBIE PEAKUMHU HA aJIbJICTUIbI,
KpaxMmaJ, YKCYCHYIO KUCIIOTY; IeHaTypalus OeJKOB pu
HarpeBaHWH, I[BETHbIE pEaKIHUU OETKOB; MPOBOIAUTH
peaKuu MOHHOTO OOMEHa, OMPEeNsATh CPeay BOJHBIX
pacTBOpOB, KayeCTBEHHbIE peakIUu Ha Ccyibdart-,
KapOoHAT- U XJIOPUI-aHUOHBI, Ha KAaTHOH aMMOHUS;
pemiath  3KCHEPUMEHTAJbHbIE 3aJaud 110
"Mertauibe" u "Hemeramibl") B COOTBETCTBHH C
IpaBWJIaMU TEXHUKU O€30MacHOCTH IMpH OOpalleHuu ¢
BEIIECTBAMU M J1JaOOpaTOpHBIM  00OpYAOBaHUEM;
IIPEJCTABIISITh PE3YJIbTAaThl XMMHUUECKOTO SKCIIEPUMEHTA
B (opMe 3amMcu YpaBHEHHHl COOTBETCTBYIOIIHX
peakuuii U (GopMyIUpOBaTH BBIBOJBI Ha OCHOBE 3THX

TEMaM

pE3yJIBTaTOB;
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KOOPJMHUPOBAaTh M BBHIIOJHATH padboTy B

YCIIOBHUSIX  PEAJbHOTO, BUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICUCTBUS;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE
MOBEJIEHHEe B  PA3IUYHBIX  CHUTYyaIlUsX,
MPOSIBIISITh TBOPYECTBO U BOOOpPaKEHHE, OBITH

HWHHUIITUATUBHBIM,

OeBjaaaenue YHUBEPCAJIbHBIMHU PEryJiIiTUBHLIMH

NeHCTBUSIMU:

I') IPUHSATHE ce0s1 U APYIrUX JIOei:

YMETh CaMOCTOSITENIBHO IUIAHHPOBAaTh M IPOBOJHUTH
XUMHYECKUH JKCIEPUMEHT (MOJy4YE€HHE M H3Yy4EHHE
CBOWCTB HEOPraHWYECKHX M OPraHUYECKHX BELIECTB,
KAUECTBEHHBIC PEAKUHUH YIJIEBOJOPOAOB Pa3INYHBIX
KJIACCOB M  KHCIOPOJCOAEPKAIIUX

PEIICHUE OKCICPHUMCHTAJIBHBIX 3aJda4d I10

OpPraHUYeCKUX
BEILIECTB,
pacro3HABAaHUIO HEOPraHWYECKHMX W OPraHHYCCKUX
BEILIECTB) C
oOpameHus ¢

coOmro/ienneM TpaBwil  0€30MMacHOTO
1a00pPaTOPHBIM
obopymoBanueM, PopMyaupOBaTh IEIH HCCICIOBAHUS,

BEIICCTBaAaMH n

— TpUHUMATh MOTHBBI U AapTyMEHTHI JPYIHX NPENOCTaBIATh B pa3lu4yHON (opMe pe3yiabTaThl
J'IIO)IGfI npu aHaJIu3e pe3yIabTaTOB OKCIICPUMCHTA, AaHAJIMU3UPOBATHP MW OLCHUBATbL HUX
JIESATCIIbHOCTH, AOCTOBCPHOCTD,
— TPHU3HABaTh CBOE IIPABO U IIPABO APYIUX JIIOIEH
Ha OIINOKHU;
— pa3BUBaTh CHOCOOHOCTh IOHMMaTb MHp C
IO3ULIMU IPYroro 4eja0BEKa;
OK 07. CogeilictBoBath | B 06/1acTH 3K0J10rM14eCKOr0 BOCIIUTAHUS: chopMupoBaTh  NPEACTABICHUA: O  XHMHUYECKOM
COXpaHCHHUIO OKpYXaromen | — chopMHUPOBAHHOCTh IKOJIOTHUCCKOMN KYIBTYPBI, COCTaBJIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa,
cpenbl, pecypcocOepexeHuto, IIOHUMAaHUE BJIUSHUA COLIMAIBLHO- pOJIM XUMHUU B IIO3HAHUM SBJICHUN IPUPOABI, B

IIPUMCHATDb 3HAHUA 00 U3MEHEHUU

KJIMMaTa, TIPUHITUTIBI
OepeKITMBOTO MIPOU3BOJICTBA,
3¢ ()EeKTUBHO  ACHCTBOBaThH B

LIpe'3.BI>ILIEII\/‘IHI>IX CUTyalugax.

SKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE
NPUPOIHON M COIMAILHOW CpEbl, OCO3HAHUE
r00ABHOTO  XapakTepa  AKOJIOTUYECKHUX
npobiem;

TUTAHUPOBAHKUE U OCYIIECTBICHHUE ACWCTBUI B
OKpy>Karolllel cpeie Ha OCHOBE 3HAHUs Ieneit

YCTOIZQHBOFO Pa3BUTHSA YCTIOBCUYCCTBA,

dbopMUPOBAHUY MBIIIJICHUS U KYJIbTYPbl JUUYHOCTH, €€
(GyHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHus 3ama4 U
000CHOBAaHHOTO OTHOWICHHS] K CBOEMY 3/I0POBBIO H
IIPUPOJHOM Cpere;

IMPAKTHYCCKUX 9KOJIOTHYCCKHU

YMCTb CO6J'IIO)18.TL ImpaBHjia OKOJIOTHYCCKHU

1eJIecO00pa3HOro MOBEJEHUsT B OBITY M TPYJOBOM
JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3710POBbs U
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AKTHUBHOE HENPUATHE NECUCTBUM, NMPUHOCAIIUX
BpEJl OKPYKAIOILIEH Cpele;

YMEHHME IPOTHO3UPOBATH HEOJArONpPUITHHIE
JKOJIOTHYECKHE IIOCJIEICTBUS
NpEeANPUHUMAEMBIX JEUCTBUMN, IPEIOTBpAIaTh
UX;
pacumpeHue OIbITA NEeSATEIbHOCTH
9KOJIOTHYECKOW HAIIPaBJIECHHOCTH;

OBJIaJICHUE HaBBIKaMH yaeOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLIMAIIBHOM

JIeSITETLHOCTH;

OKpYXXalolle  MpUpPOTHON

OITaCHOCTH BO3I[€I>'ICTBI/I$I Ha JKUMBBIC OpPraHU3MbI

Cpenbl;  Y4YUTHIBATh
OTIPE/ICTICHHBIX BEIIECTB, MOHUMAs CMBICI TOKa3aTess
IIPEAEIIBHON JOITYCTUMOM KOHLIEHTPALUu;

YMETh MPOTHO3UPOBATH, AHAIU3UPOBATH M OILICHUBATH C
MO3UIIMI JKOJOTUUECKOU O€30MaCHOCTH TMOCTEACTBUS
OBITOBOM W TNPOM3BOJCTBEHHOW  JICSITEIILHOCTH
YeJIOBEKa, CBS3aHHOW C TMepepadOTKOW BEIECTB;
WCIIOJIh30BaTh TIOJYYCHHBIC 3HAHUS JJIs1 TPUHATHUS
TPAMOTHBIX  pEIIeHWH TpobJeM B  CUTyaIlusX,
CBSI3aHHBIX C XUMHEI;

YMETh OCO3HABaTh OMACHOCTH BO3JCHCTBUS Ha JKUBBIC
OpPraHu3Mbl ONPENEIEHHBIX BEIIECTB, TIOHUMAsl CMBICI
MoKa3aresisi NpeaeIbHON JOMYCTUMOM KOHIIEHTPAllUH, U
MOSICHATh Ha TMpUMEpPax CrnocoObl YMEHBIICHUS W
NPENOTBPALEHUs HX BPEIHOIO BO3ACUCTBUS Ha

OpraHus3M 4Y€JIOBCKaA.
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4.2. CTpyKTypa M NpuUMepHOe COAepKaHHe OLEHOYHbIX MaTepuaI0B
AJdsl TPOMEKYTOYHOH AaTTecTalluM MO0 Y4eOHOMY HpeaMeTy
«XuMHUD»

[IpoMesxyTOUHO# arTecTanuen no yueOHOMY IpeaMeTy «XUMHsS» SBISIETCS
muddepenurpoBannblii 3aueT. AuddepeHuupoBanHblii 3a4eT IpoBOAUTCS B opme
TECTUPOBAHUS.

[Ipu noaBeI€HUN UTOTOB MO YYEOHOMY MPEIMETY YUUTHIBAIOTCS PE3YJIbTaThI
TEKYILIEro KOHTPOJIS.

IIpumepnbiii nepeuenv mem.

— Teopus XUMUYECKOTO CTPOCHUSI OPTAaHUYECKUX COCIMHEHUMN.
—  YTIIeBOIOPOABI.
— Kucnoponacoaepxaiime opraHidecKiue COeTMHEHUS.
— A3oTcoaepikalire OpraHu4eCcKUe COeTMHEHUS.
— BBICOKOMOJNIEKYIISIPHBIE COEAUHEHNS.
— Ctpoenue atomoB. Ilepuonnueckuii 3akoH u Ilepuonanueckas cucrema
xuMu4deckux semeHToB [l. 1. Menneneesa.
— Ctpoenue BemectBa. MHOTOOOpa3ue BEIIECTB.
— XUMHUYECKHUE PEAKIIUU.
— Hewmeranmnsl.
— Meramisl.
— XUMUA U KU3Hb.
IIpumepnas memamuka 3a0au:

— pelIeHHE 3a/1a4 Ha ONpECICHUE MAaCCOBOM J0JIM BEIIECTBA B PACTBOPE.
— pelleHue 3a7ad Ha HaXO0XICHHE MacCOBOH M O0O0BEMHON 10JIH
KOMITOHEHTOB CMECH.

Kpumepuu ouenok mecmupoganus:
IIpu omeHKe TecTa MOJICUYUTHIBACTCS KOJIMYECTBO 0aIoB B paboTe 00ydJaroIuxcs,

KOTOPOE 3aTeM JISJUTCS Ha 00Iee KOJTUISCTBO OAIIOB TECTA 10 ATAJIOHY.

Ounenka Kosnm4ecTBO NpaBUIBHBIX OTBETOB
«OTIIUYHO 85-100%
«XOPOLIO» 70-84%
«yJOBIETBOPUTEIHHO 50-69%
«HEYIOBJIETBOPUTEIBHO» 49% u meHee
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