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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O IMPEJIMETA
«XHUMMUSA»

1.1. O6n1acTb npuMeHeHUs1 padoyveil MPOrpaMmbl

Pabouass mporpamMma y4deOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccuonanbHOl  oOpa3oBarenbHOM  mporpamMmbl  35.02.03  TexHomorus
epeBOOOPAOOTKH.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHOM 00pa30BaTENBbHOM MPOrpPaMMBI CPEAHETO OOIIEero
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NMPOrpamMMblI

VYyeOubiii npeaMer «XuMHUS» OTHOCUTCS K 0a30BBIM YUYEOHBIM IpEeIMETaM
o011eo0pa3oBaTeNbHON MOATOTOBKHU. YUYEOHBIH MpeaMeT «XUMHUsS» U3ydaeTcs Ha
0a30BOM ypOBHE.

Oco6oe 3HaueHne yuyeOHbIi MpeaMeT uMeeT Npu GOPMUPOBAHUU U PA3BUTUU
OOIIUX KOMIIETEHIIHNA:

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO NEATEILHOCTh, BBIOMPATh TUIIOBHIE
METO/bl M CIOCOOBI BBIMOJHEHUS NPO(PECCHOHATBHBIX 3aJlad, OIEHUBATH HUX
3 PEeKTUBHOCT U KA4E€CTBO.

OK 3. IIpuHuMaTh pemeHus: B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYalUSAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh MOMCK U UCHOJb30BaHUE UH(MOPMAIMHN, HEOOXOIUMOMN
U1t 3 PEKTUBHOTO BBINOJHEHUS MPO(PECCHOHANBHBIX 3a]1a4, TPO(PECCHOHATIBHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonws3oBath MHGOPMAIITMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJIOTUU B
npohecCuOHANBHOM 1A TEIbHOCTH.

OK 6. PabGortarh B KOJIEKTHBE W KoMaHJe, 3(G(EKTUBHO OOIMATHCA C
KOJUIETaMH, PYKOBOJICTBOM, TTOTPEOUTEIISIMH.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJEHOB KOMAaHJbI
(MOTYMHEHHBIX ), pE3yJIbTAT BHIMIOTHEHUS 3a/IaHUN.

OK 8. CamocrosiTenpbHO ONpEeneNsaTh 3aaadud MPOPECCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCA CaMOOOPa30BAHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBIIIIEHNE KBATU(PUKAIINH.

OK 9. OpueHtupoBarbCd B YCIOBHUSX YaCTOM CMEHBI TEXHOJOTHM B
poheCCUOHATIBHON JIEATEIIBHOCTH.

CornacHo yueOHoro miaHa Mo crnenranbHocTH 35.02.03 TexHosorus
JepeBOOOPAOOTKH KaXKIbI OOYyYarOIIMICS BBITIOHSAET WHIWBUAYAJIbHBIA MPOEKT
0 OJHOMY M3 Y4eOHBIX MpPEeIMETOB 00I1e00pa3oBaTEILHON MOJATOTOBKU (B TOM
yucie no YII1b.06 Xumus):

NunuButyanbHBINA TPOEKT (MMPEMETOM HE SBIsieTcs) — 32* yaca.



*He BXOAMT B yUCOHYIO HArpy3Ky 0OyUaronIuXxcs 10 y4eOHOMY TIPEIMETY « XAMUSD)

1.3. TpeGoBanusi Kk pe3y/ibTaTaM OCBOEHUA Y4eOHOI0 MpeaMeTa

B pamkax ocBoeHuss ydeOHOTO TIpeaMeTa «XUMHS», O00€CIeunBaCTCs
JOCTIDKCHHE OOYYaIOMMMHUCS JUYHOCTHBIX, METAlPEAMETHBIX M TMPEIMETHBIX

pPE3yIbTATOB:
ILnanupyemble
pe3yJIbTaThl OcHoBHBIE NOKa3aTeJIH OLEHKHU pe3yJbTara
OCBOCHUSA

Juunocmmuule pezyiomamol, 6 mom uucie:

B yacTn - OCO3HaHMs OOYYAIOUIMMHUCSH CBOUX KOHCTUTYLIMOHHBIX IIpaB U

rpaMIaHCKOIo 00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U IPAaBOIOPAIKY;

BOCIIUTAHUSA - IPEeACTaBICHUSA O COLUMAIbHBIX HOpPMax M  IIpaBUJIAX
MEXJIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE;
- TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPH
CO3MaHUM  y4eOHBIX  MPOEKTOB,  pEIIeHUH  y4eOHBIX U
IIO3HABATEJIbHBIX 33714, BHITOJIHEHUU XUMUYECKUX dKCIIEPUMEHTOB;
- CIIOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTUKY
U apryMEHTbl JpPYTuX IpH aHAIW3E PA3JIMYHBIX BHJIOB Y4eOHOM
JESITEIIbHOCTH;

B yacTn - IEHHOCTHOI'O OTHOLLIEHUS K UICTOPUYECKOMY ¥ HAY4YHOMY HACIICIUIO

NAaTPHOTHYECKOI0 OTEYECTBEHHOW XUMUU;

BOCIIUTAHUSA - YBaXeHUs K I[Ipoleccy TBOpUeCTBa B 00JacTH TEOpUM U

MPAKTUYCCKOI'0 MPUIIOKCHUA XUMHUH, OCO3HAHUSA TOr'0, 4YTO JAHHBIC
HAyKH €CTh Pe3yNbTaT ATUTENbHBIX HAOMIOJEHHM, KPOMOTIHUBHIX
OKCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOSHHOI'O TpyJda y‘IéHI)IX n
IIPAKTUKOB;

- HUHTECpPECAa MW TIO3HABATCJIBHBIX MOTHBOB B IIOJYUYCHUU H
MOCTEAYIONIEM aHallu3e MH(pOpMAMKU O MEePEOBBIX TOCTHXKEHUSX
COBPEMEHHOM OTEYECTBEHHON XMWY,

B yacTu 1yxoBHO-

- HPAaBCTBCHHOI'O CO3HAHU, STHYCCKOI'O ITOBCACHU,

HpaBCTBeHHOFO = CHOCO6HOCTI/I OILICHUBATH CI/ITyaHI/II/I, CBA3AHHBIC C XUMHNUYCCKUMU
BOCIIUTAHHSA SBIICHUSIMHU, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH Ha
MOpaJ'II)HO-HpaBCTBeHHI)IC HOpMBI U IICHHOCTH,
- TOTOBHOCTHU OIICHMBATh CBOE TOBEJEHUE M TMOCTYINKH CBOHX
TOBapHUUIECH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM
OCO3HAHUS MOCIEACTBHI MOCTYITKOB;
B yacTn - MIOHUMAaHMS [IEHHOCTEH 3I0pOBOTO M 0€30MacHOro 00pasa >KH3HH,
(pusuveckoro HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY
BOCIIMTAHUA (1)I/I3I/I'-IGCKOMy nu HCI/IXI/I‘-IGCKOMY SHOPOBBIO;

- coOmoIeHusl TpaBMJI 0€30MacHOT0 OOpaIIeHHs C BEIIeCTBAMHU B
OBITY, IOBCETHEBHOM KWU3HH, B TPYIOBOU JEATEIHLHOCTH;

- MIOHUMaHUS IEHHOCTH MTPaBUJI UHIMBUAYAIbHOTO U KOJJIEKTUBHOTO
0e30macHOT0 TOBEACHUS B CUTYAIUSAX, YIPOXKAIOIMINUX 3I0POBBIO U
JKU3HU JTIOACH;

- OCO3HAHMS TIOCJIEICTBHN ¥ HEMPHUATUS BPEIHBIX MPUBBIYEK
(ynotpebneHus alKkorossi, HAPKOTUKOB, KypeHUs);

B yactu Tpynosoro

- KOMMyHHKaTPIBHOfI KOMIICTEHTHOCTH B yqe6H0 -




BOCIIUTAHUA

HCCIIEA0BATEILCKONM  JIEITCALHOCTH, OOIISCTBEHHO  IOJIE3HOM,
TBOPUYECKOH ¥ IPYTHX BUJAX JNEATCILHOCTH,

- YCTAaHOBKHU Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3ajay
COIIMAIbHOM HAMPaBJIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

- UHTepeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pazIuyHOro
poJia, B TOM YHUCJIC HA OCHOBE MPUMEHECHHS MPEIMETHBIX 3HAHUH 110
XUMUMY;

- YBaOXEHUS K TPyHdy, JIOIIM Tpylda M pe3yiabTaTaMm TPYIOBOM
JeSITEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUYaTbHOU TPACKTOPHH
oOpazoBanHus, Oymymie mpodeccuu M pear3aid COOCTBEHHBIX
JKU3HGHHBIX ITUIAHOB C  y4€TOM  JMYHOCTHBIX  HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

B yactu
IKOJIOTHYECKOI0
BOCIIUTAHUA

- SKOJIOTMYECKH I€JIECOO0pa3HOrO OTHOLICHUS K IPUPOJEC Kak
VCTOYHUKY CYILIECTBOBAHUS KU3HU HA 3EMIIE;

- NOHMMAaHHUs TJI00AJBHOIO XapakTepa HSKOJIOIMYECKHUX IpoOieMm,
BIIMSHUS DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJHON U
COLIMAJIBHOW CPEMBL;

- OCO3HaHMsI HEOOXOAMMOCTH MCIIOJb30BaHUS JAOCTHIKEHUH XUMUU
JUISl pEeLLIEHUs] BOIIPOCOB PAallMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

- aKTUBHOT'O HENPUATHA JEUCTBUM, IPUHOCALIMX BPEIl OKPYKAIOIIEH
OPUPOJHON cpele, yMEHHs MPOTHO3UPOBATH HEOIArONpHUATHBIC
DKOJIOTMYECKUE IIOCJIEIACTBUS INPEANPUHUMAEMBIX JACUCTBUH H
IIpeA0TBpalaTh UX;

- HAJIM4MsI Pa3BUTOrO KOJIOTMYECKOIO MBIIIIEHUS, YKOJIOTHYECKOU
KYJbTYpBI, OIIbITA JEATEIbHOCTH KOJOTMYECKOW HaIIPaBIECHHOCTH,
YMEHUS PYKOBOJICTBOBATHCS UMU B [I03HABATEJILHOM,
KOMMYHUKaTUBHOW M  COLMAJIbHOW MPAKTHUKE, CIIOCOOHOCTH
Y YMEHHMsI aKTUBHO MTPOTUBOCTOSATh MJICOJIOTHH XeMO(POOHH

B yacTH neHHOCTH
HAYYHOI'O IMO3HAHUSA

- MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKu
1 0OIIIECTBEHHON MPAKTUKH;

- TIOHUMaHUS CHEIM(PUKU XUMHUU KaK HAyKH, OCO3HaHHs €€ pOliu B
(hOpMHUPOBAHUH PAIIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU
LEJIOCTHOTO MPEACTaBICHUS
00 OKpyXKaroleM MHUpe Kak O €IUHCTBE MPHUPOILI U YEIOBEKa, B
MO3HAHUHM TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpodsieM
COXpaHEHUs MPUPOTHOIO PABHOBECHS;

- yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOM
IHUBUJIU3AIUHN:

B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTU U BAXKHOU POJIM B CO3JAaHUU
HOBOHM 0a3pl MaTepUAIBHOW KYJIBTYpPHI, B PEHICHUU TI00aTbHBIX
npo0JieM YCTOWYMBOTO pAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
OSHEPTeTUYECKOW, TMHINEBOW M IKOJOTHYECKON O€30MacHOCTH, B
pa3BUTUU MEAMIIMHBI, 00ECTICYECHUH YCIOBUN YCIEUTHOTO TpyJa H
HKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA OOIIEeCTBA;

- €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTU: IIOHHUMAaHUS CYILIHOCTH
METOJIOB TIO3HAHMS, UCIOIb3YyEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCMONB30BaTh MOJTYYaeMble 3HAHUS A1 aHAIU3a U
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpPA U TIPOUCXOSAIINX B HEM
W3MEHEHUH, YMEHHS JIeIaTh 000CHOBAHHBIC 3aKIIOYCHHS] HA OCHOBE




Hay4HBIX (DAaKTOB M WMMEIOMMXCA MAHHBIX C IIETBI0 IOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

- CITIOCOOHOCTH CaMOCTOSITETIBHO MCIIOIb30BAaTh XUMHUYECKHE 3HAHUS
JUIS pelIeHus TpooOIeM B pealbHbBIX KU3HEHHBIX CUTYaLUsX;

- UHTEpeca K MO3HAHMIO, HCCIIEA0BATEIbCKON AEATEIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO U
caM000pa30BaHMI0, K aKTHMBHOMY MOJYYEHHIO HOBBIX 3HAHUHU 110
XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTAMU;

- HHTepeca K OCOOGHHOCTSIM TpyJa B pa3IUuHBIX cdepax
poeCCHOHATLHON IEATENILHOCTH.

IL1anupyemble
pe3yJbTaThl
OCBOCHUSA

OcHOBHbIE MOKA3aTe/ N OIIEeHKH pe3yJibTaTa

Memanpeomemnuwle pe3yibmamol, 6 MOM HUCIe:

1. YHuBepcaJbHbIE

yueOHbIe NI03HABATE/IbHbIE 1eHCTBUS

Ba3oBble
JOTHYeCKHue
JAeHCTBUA

- CaMOCTOSITETIbHO (HOPMYIHPOBATH U AKTYyalM3UPOBATh MpoOIEMYy,
paccMmarpuBarh €€ BCECTOPOHHE;

- ONIPEETATH LEH AESITEIbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPUH UX
JNOCTUXKECHMS,  COOTHOCUTb  pE3yJbTaTbl  JAEATEIBHOCTH  C
IIOCTABJIEHHBIMU LIETISIMU;

- HCNOJb30BaTh IIPU OCBOCHMM 3HAaHUN NPUEMBI JIOTHYECKOTO
MBIIJIEHUS:  BBIACNATH  XapaKTepHblE [PU3HAKW MOHATUH U
YCTaHaBJIMBaTh UX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOILHE
TIOHATHS 17151 OOBSCHEHHS OTJCIBHBIX (DAKTOB U SBJICHUN;

- BBIOMPATh OCHOBAHUS U KPUTEPHUM AJIS KIACCU(PHUKALMU BEIIECTB U
XMMHYECKUX PEAKIIU;

- YCTaHaBIMBAaTh  IPUYMHHO-CIEACTBEHHBIE  CBSI3M  MEXAY
M3Y4aeMbIMU SIBICHUSMU;

- CTPOUTH JIOTUYECKUE pacCyKACHUs (MHAYKTHUBHBIC, JIETyKTHBHBIE,
[0 AaHaJOTWH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOpEUUs: B
paccMaTpuBaeMbIX  SIBIEHUSX, (OPMYIMPOBATH  BBIBOABI U
3aKJIIOUEHHUS;

- IPUMEHATH B IPOLECCE IO3HAHUSA HCIOJIb3YyEMBIE B XUMHUU
CHUMBOJINYECKUE (3HAKOBBIE) MOJIENH, PEe0OpPa30BbIBaTh MOJIEIbHBIE
MPEJCTABICHNUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA, XUMHUYECKast
¢dbopmya, ypaBHEHUE XUMHUYECKON peakuuu —
IpU pelIeHUH Y4eOHBIX IO3HABaTENIbHBIX M IMPAKTHYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEIbHBIE NPEICTABICHUS JI BBISBICHUS
XapaKTepHBIX TPU3HAKOB H3Y4YAa€MbIX BELIECTB M XUMHYECKHX
peaKkuuid.

Bba3oBble
HCCJIEeN0BATEILCKHE
aAelCcTBUA

- BJIAJIETh OCHOBAaMM METOJOB HAy4yHOIO IO3HAHMs BEILECTB U
XUMHYECKUX PEAKIIUI;

- (¢opMynupoBaTh WLENM W 3aJaud HCCIIEAOBAaHUS, HCIIOJIb30BaTh
MOCTABJIEHHBIE M CAMOCTOSITEILHO CPOPMYIUPOBAHHBIE BOIPOCHI B
KayecTBe MHCTPYMEHTA IO3HAHUS W OCHOBBI s (POPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX CYKJIEHUN;

- BIAJETh HaBbIKAMM  CAMOCTOSITEIBHOTO IUJIaHUPOBAaHUS U
MPOBEJICHUSI YYEHUYECKHX OSKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yMeHusi HaOJoAaTh 3a  XOJOM  IPOLEcca, CaMOCTOSTENBHO
MIPOTHO3HPOBATh €ro pe3ynabTaT, (opMyIupoBaTh 0000IIEHUS U
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BBIBOJIbI OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3yJIbTATOB MCCICIOBAHHUSI,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

- IPHOOpPETaTh OMBIT YUCHUUYESCKOHN MCCIICTOBATEILCKONW U IPOCKTHOM
ACATCIIbHOCTH, IMPOABJIATH CHOCO6HOCTB u TOTOBHOCTH K
CaMOCTOSITEIbHOMY IMOMCKY METOIOB PEIlICHHs MPAKTUYIECKUX 3ajad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IMTO3HAHU.

PaGora c - OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOUHUKAX HHPOPMALUU (HAydHO-
HHpopManmei HOMYJISIpHAsl JIMUTEpaTypa XUMHUYECKOTO COJAEPIKAaHMs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), aHaJIM3UPOBaThb HH(MOPMALHIO
Pa3IUYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHUECKHU OIICHUBATH €&
JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTb;

- (GopmynupoBaTh 3aIpPOCHl M MPUMEHSTH PAa3IMYHbIE METOJBI MPH
noucke u ordope MH(pOpMALMMU, HEOOXOJUMOH Ul BBINOJIHEHUS
y4eOHBIX 3a71a4 ONpPeNeIEHHOTO THIIA;

- npuoOperaTb  ONBIT  HUCHOJB30BaHUA  HMHGOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOMCKOBBIX CUCTEM;

- CaMOCTOSTEJIbHO BBIOMpPATh ONTUMAIbHYIO (POpPMY IpeACTaBICHUS
nHbopManuu (CXeMbl, TpapuKHu, JHArpaMMBbl, TaOJIUIbI, PUCYHKH H

ApyrHe);

- UCIIOJIb30BaTh HAYYHBIN S3BIK B KA4eCTBE CPEACTBA MpHU pabore ¢
XUMHUYECKOH  uH(popMauuei: INPUMEHATh  MEXIIPEIMETHBIC
(pusmaeckue u MaTeMaTUYECKUE) 3HAKH

Y CUMBOIIBI, (hopMyIibl, a0OpeBHATYpPBI, HOMEHKIIATYPY;
- MCNO/1b30BaTb 3HAKOBO-CMMBOIMYECKME CPEACTBA HArNALHOCTH

2. yHI/IBepca.ﬂbele KOMMYHUKATHUBHBIC JeCcTBUA

- 3ajgaBaTb BONPOCHI IO CYLIECTBY OOCYy)XJaeMOl TeMbl B  XOAe Juajora
W/WIIN TUCKYCCHH, BBICKA3bIBaTh UAEH, (POPMYIHPOBATH CBOW IMPEIUIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHM TIPEIIOKEHHOM 3a/1a4U;

- BBICTYNAThb C IIPE3EHTALMEH PE3YNbTATOB IO3HABATEIBHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO HIIM COBMECTHO CO CBEPCTHHKAMU IIpU  BBIIIOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTAa, MPAKTHUECKON paboThl MO HCCIIEIOBAaHUIO CBOMCTB HM3y4aeMbIX BELIECTB,
peanu3anuu y4eOHOro MIPOCKTA, u dbopmynupoBaTh BBIBOJIBI
II0 pe3yiapTaTaM IPOBEAEHHBIX HCCIEAOBAHUM NYTEM COIVIACOBAHMS MO3UMLUUH B XOJI€
00CyX/1IeHUs] 1 00OMeHa MHEHHSIMH.

3. YHuBepcajbHble peryJsiTUBHbIE el CTBUS

- CaMOCTOSATEIBHO IIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIEATEIHHOCTB,
ompezenss e€ 1eNu U 3aa4i, KOHTPOJIUPOBATh U TI0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBAThH
IIpeIaracMplii aITOpUTM JIEHCTBHAN npu BBIIIOJIHEHUU y4eOHBIX
U HCCIEI0BATENbCKUX 3a7ad4, BbIOMpaTh HaumOolee 3(h(PEeKTHUBHBINM CIOCOO WX pEIHIeHUs C
YYETOM IOTYICHHSI HOBBIX 3HAaHUH O BEMIECTBAX U XUMUYCCKUX PEAKIIHSX;

- OCYIIECTBIIATh CAMOKOHTPOJIb JACITEILHOCTH Ha OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

Ocnoenbvie noxkazamenu OUCHKU npedmemublxpes’yﬂbmamoe:

IIpeomemmuule pezynbmamol océoenus Kypca « Opeanuieckas Xumusy ompaicaiom:

- cOpMHPOBAHHOCTH MPEJCTABICHUN: O MECTE M 3HAYECHUU OPTaHUYECKOW XUMUU B CUCTEME
€CTeCTBEHHBIX HAayK M €€ poyid B 00ECHeYeHMHM YCTOWYMBOIO Pa3BUTHs 4YEJIOBEUYECTBA: B
pelieHnu mpoOaeM 3KOJIOrHUeCKOM, SHEPreTHYecKOM U MUIIEeBON 0e30MacHOCTH, CO3JaHUH
HOBBIX MAaTepHajoB, HOBBIX MCTOYHHUKOB JHEPruH, B O0OECHEUEHUH pPalMOHAIBHOTO
PUPOIONOIL30BaHuUsl, B (POPMUPOBAHUU MHPOBO33PEHMSI U OOIIeH KyIbTypbl YelIoBeKa, a
TaKXe YKOJIOTHYeCKH 000CHOBAHHOCTH OTHOUICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOIL cpeie;




- BJIAJCHUEC CHCTEMOM XMMHMYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAralolIye
MOHATHUS — XUMUYECKHI JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAsi 000J104Ka, aTOMHBIE OpOUTAIIH,
OCHOBHOE€ U BO30YX/JIEHHOE COCTOSHUS aToMa, 'MOpHUIu3alys aTOMHBIX OpOWTasied, WOH,
MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHHS], XMMUYECKasl CBS3b,
MOJIb, MOJIApHAsI Macca, MOJIAPHBIA 00bEM, YIJIEpOAHbIN CKelleT, (PyHKIMOHaAIbHAs IpyIa,
panuKai, CTPYKTYpHbIE (OPMYIIbI, U30MEpUs, U30MEPHI, TOMOJIOTUYECKUNA PsiJl, TOMOJIOTH,
OpPraHMYECKHE COCIUHEHUS, MOHOMED, IOJUMEP, CTPYKTYpPHOE 3BEHO; TEOPHUM, 3aKOHBI,
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XMMHM, MUPOBO33PDCHUECKUE 3HAHMS, JICKAILUE B
OCHOBE IIOHMMAHHs IPUYMHHOCTH M CUCTEMHOCTHM XHMHYECKHUX PEaKkLHW, O B3aUMHOM
BJIMSIHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJaxX; (paKTOJIOTHUECKUE CBEJCHHS O CBOWCTBAX,
COCTaBe, MOJIyYeHUH M 0€30MaCHOM MCIOJb30BAaHUM BAXKHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY M MPAKTUYECKON JEATEIILHOCTH YEIOBEKa, OOLIMX HAYYHBIX MPUHIMIIAX XMMUYECKOTO
IIPOU3BOJICTBA;

-c(hOpMUPOBAHHOCTh YMEHU: BBISBIISTH XapaKTePHbBIC MPU3HAKH MOHATHI, yCTAHABIUBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOUIUE MOHATHUS IIPU ONIMCAaHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COCIMHECHUM;

-c(hOPMUPOBAHHOCTh YMEHUM: HCIOJIb30BATh XUMHUUYECKYIO CHUMBOJMKY JJIi COCTABICHUS
(dopMyJ1 OPraHUYECKUX BEILLECTB; COCTABIISITh YPAaBHEHUS XUMHUECKUX pEaKLUi U pacKpbIBaTh
UX CYHUIHOCTb: OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKlUil, peakiinii HOHHOIO0 OOMEeHa;

- c(OPMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPHUHAIIC)KHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEUIECTB 110 UX COCTAaBy M CTPOEHUIO K OIPENEIEHHOMY KJIACCy COCIMHEHUH, aBaTb UM
Ha3BaHUS 10 CUCTEMAaTUYECKON HOMEHKJIaType W MPUBOAUTH TPUBUAIbHBIE HA3BaHUS IS
OTJIENIbHBIX NIPEACTABUTEIEH OPraHUYECKUX BELIECTB;

- Cc(pOpPMUPOBAHHOCTb YMEHHUS OIPEAEIATh BHJ XHUMHUYECKOW CBSI3M B OpPraHMYECKHX
COCIMHEHUSX;

- c(OPMHPOBAHHOCTH YMEHHS MPHUMEHSTHh MOJOXKECHUS TEOPUH CTPOCHHSI OPraHUYECKHUX
BemecTB A. M. bytnepoBa a5 00bsICHEHUS! 3aBUCIMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOCHHS;

- c(hopMUPOBAaHHOCTH YMEHHMH XapaKkTepu30BaTh COCTaB, CTPOEHHE, CBOMCTBA THUIHYHBIX
IIPEACTABUTENEH KIJIACCOB OPraHMYECKUX BEIIECTB; MJUIFOCTPUPOBATH T'€HETHUYECKYIO CBS3b
MEXy HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIMX XMUMHMUYECKHX PEAKLUUN C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII;

- c(hOpMHPOBAHHOCTb YMEHHs TOATBEPXKAAaTh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBUCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUI OT KPaTHOCTH U THMa
KOBaJICHTHOM CBSI3M, B3aMMHOTI'O BIMSHHUS aTOMOB M I'PYIII aTOMOB B MOJIEKYJIaX;

- Cc(pOpPMHUPOBAHHOCTb YMEHHUS XapaKTEpHU30BaThb HCTOYHMKH YIJIIEBOJOPOJHOIO ChIPbS,
CHoCcOoO0BI ero nepepaboTKU U MPAKTUYECKOe MPUMEHEHHE TPOAYKTOB MepepadoTKH;

- c(OPMUPOBAHHOCTb BIAJCHUS CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAyYHBIX METOAaX H
YMEHUS IPUMEHSTH 3TH 3HAHU; CPOPMUPOBAHHOCTH YMEHUS IPUMEHSTh OCHOBHBIE ONIEpaLliu
MBICJIUTEJIBHON JEATEIBHOCTH JUIsl U3Y4YEHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

- cOPMHMPOBAHHOCTh YMEHHI: BBISABIATH B3aUMOCBSI3b XUMHUECKUX 3HAHUN C TIOHATHAMU U
NPEJICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB Il 0ojee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTEPUaIbHOIO €AMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE 3HAHUS 110
OpraHMYecKOl XHWMUU s OOBSCHEHUS M MPOTHO3UPOBAHHUSA SBJIECHUM, MMEIOIIUX
€CTECTBEHHO-HAYUHYIO [IPUPOAY;

- c(OpMHUPOBAHHOCTb YMEHHUMH: MPOBOAUTH PACUETHl IO XUMHYECKMM ¢opMylaM U
YPaBHEHMSIM  XUMHUYECKMX pEakIUi ¢  HCHOJIb30BaHMEM  (U3WYECKUX  BEIUYHH,
XapaKkTEePU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKJIECHHUIO
XUMHUYECKON (POPMYJIIBI BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHUsl, JIOTHOCTH ra3000pa3HbIX BEILIECTB;

- c(OpMHUPOBAHHOCTh YMEHHUH: MPOrHO3UPOBATh, AHAJTU3UPOBATh M OLIEHUBATH C MO3UIUEH




9KOJIOTMYECKON 0e30MacHOCTH MOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOHN NEATEIbHOCTU
YeNIOBeKa, CBSI3aHHOW C IMepepadOTKOW BEIIECTB; MCIOJIB30BATh MOITYYCHHBIC 3HAHHS IS
MPUHITUS TPAMOTHBIX PEIIeHUN IPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHUEIH;

- c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSITEIBHO IJIAHUPOBATH W IMPOBOAMTH XUMHUYECKUH
9KCIIEPUMEHT ¢ CcoOMIoIeHHeM TpaBuil Oe30macHOro oOpalleHus C BeleCTBAaMU H
1a0opaTOpHBIM 000pyHOBaHHEM, (OPMYIMPOBATH LENb HCCIEAOBAHUS, IPEICTABIATh B
pa3inuuHoOil  Qopme pe3ynbTaThl IKCIEPUMEHTa, AaHAJIW3HPOBaTh M  OIEHHUBATh HUX
JIOCTOBEPHOCTD;

- copMHpPOBAaHHOCT, yMEHMIi: COOMIOATh NpaBUiia SKOJOTUYECKH I[eJIeCO00pa3HOro
NOBEJCHUS B OBITY W TPYAOBOH MAEATENIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3I0POBBS,
OKPY’KalIllel NPUPOJHON CpeAbl U JOCTHXKEHHS €€ YyCTOMYMBOIO Pa3BUTHS; OCO3HABATh
OIIaCHOCTh TOKCUYHOI'O JEHCTBHS HA JKUBBIE OPraHU3MBbl OIPENEIEHHBIX OPraHHUYECKUX
BelIeCTB, TOHUMas cMbIch nokaszarens [1JIK; ananusupoBath 1eaecoodpa3HOCTb IPUMEHEHUS
OpPraHUYECKUX BEIIECTB B IMPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHHS COOTHOILICHHS PUCK-
10JIb33;

- c(hOpMUPOBAHHOCTH YMEHMH: OCYIICCTBIISATH IIEJICHANPABICHHBIM TMOUCK XUMHUYECKOU
uH(GOpMallMM B Pa3IWYHBIX HUCTOYHHKAX, KPUTUYECKU aHAIM3UPOBATH XUMHYECKYIO
uHopManuio, nepepadaTeIBaTh €€ U UCTIOIH30BATH B COOTBETCTBHH C TIOCTABICHHON YyIeOHOM
3aJ1auen.

Ilpeomemnvie  pesynomamuvl  oceoenuss Kypca «Obwas u HeopeaHUYecKas XUMUsLY
ompasxicarom:

- ¢(hopMHUPOBAHHOCTH MPEACTABIECHUIN: O MaTEPUATILHOM €MHCTBE MUpPa, 3AKOHOMEPHOCTSIX U
MIO3HABATEJIbHOCTHU SIBJICHUW NPUPOIBL; MECTE U 3HAYEHUHM XMMHUU B CUCTEME €CTECTBEHHBIX
HayK U €€ posii B 00eClIeYeHNH YCTOWYMBOrO Pa3BUTHSI, B PELLIEHUU MPOOIIEM 3KOJIOTUUECKON
U TUIIEeBON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUM HOBBIX MAaTEpPHaIOB, HOBBIX
UCTOYHHKOB DJHEPTUH, B O00ECHEUYEHUH pAIMOHAIBHOTO IPUPOJOINOIB30BaHUSA, B
dbopMUPOBaHUHM MHUPOBO33PEHUS W OOIIEH KyJIbTYphl YENOBEKa, a TAKXKE HSKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpee;

-c(hOpMUPOBAaHHOCTh BIIAJICHUS CHUCTEMOM XMMHUYECKHUX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAOIINE MOHATUSA — XUMUYECKHM 3JIEMEHT, aTOM, JIpO, U30TOIIbI, JJIEKTPOHHAS
o0oJi0uKka aroma, opOUTaIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToOMa, TMOpHAN3aLUs
aTOMHBIX OpOuTasiel, MOH, MOJEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCIIEHUs, XMMUYECKas CBA3b, KPUCTAJLUINYECKAs PELICTKA, XUMUYECKask PeaKkLus, pacTBop,
AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOIUTHYECKAs ITUCCOLMALNS, CTENEHb IHUCCOLUALNI,
BOJIOPOJIHBIN IOKa3aTellb, OKUCIMTENb, BOCCTAHOBMUTENb, TEIUIOBOH 3(PPEKT XMMUYECKOH
peaKkuu, CKOPOCTh XMMHUYECKOW PEAKUUH, XUMHYECKOE PAaBHOBECHE; TEOPUHM W 3aKOHHBI,
3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMs, JIE)KAIUE B
OCHOBE IOHMMAaHHs INPUYMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBIICHHW; COBPEMEHHBIE
NPEACTABICHUST O CTPOEHUM BELIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJIIDHOM W
HaIMOJIEKYJIIDHOM YPOBHSX; IIPEACTABICHUS O MEXaHM3MaX XHMMHYECKUX pPEaKLuu,
TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHUYECKOM
paBHOBECHH, PACTBOpaX M JUCIEPCHBIX cucTeMax; (PaKTOJIOIrMYECKHEe CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30IaCHOM UCIIOIb30BaHUH BAXXHEHUIITNX HEOPTaHWYECKUX BEIIECTB B
OBITY U IIPAKTHUYECKOM NEATEIbHOCTH YeJIOBeKa, OOIIMX HAayYHBIX MPUHILUIAX XUMHUYECKOTO
IIPOU3BOJCTBA;

-c(hopMHPOBAHHOCTH YMEHU: BBISABISATH XapaKTepHbIE MPU3HAKYU TOHSITHH, YyCTAaHABIUBATD UX
B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE IIOHATHUS IPU ONHUCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHUI;

- c(hOpMUPOBAHHOCTb YMEHHS HCIOJIb30BATH XUMHYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS
(dbopMyJ BELIECTB U ypaBHEHUN XMMHUYECKUX PEaKIMif; CHCTEMaTHYECKYI0 HOMEHKIATypy U
TPUBHAIIbHBIE HA3BAHUS OTJEIbHBIX BEILECTB;
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- ¢(hopMHPOBAHHOCTh YMEHHUS OMPEIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUAX; BHUJ XUMHUYECKOW CBS3M; THUIl KPUCTAJUIMYECKOM PEIIETKH
KOHKPETHOI'O BEILIECTBA;

- chOPMUPOBAHHOCTh yMEHHS OOBSICHSATH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKOHN CBS3M U TUIA KPUCTAJUIMYECKOMN peréTku, OOMEHHbBIN U TOHOPHO-AKIENTOPHbII
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

- ¢(hOpMHUPOBAHHOCTh YMEHUH: KiIacCU(PUIIMPOBATh: HEOPraHUYECKHE BEIIECTBA IO COCTaBY;
XUMHUYECKHE PEAKIUU TI0 PA3IMYHBIM MMPU3HAKAM; CAMOCTOSITEIIFHO BBHIOUpATh OCHOBAHUS H
KpUTEPUU 1JIs KJIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

- ¢(hOpMHUPOBAHHOCTH YMEHUS PACKPBIBATH CMBICT Iepuoandeckoro 3akona J[.M. Menneneena
U JEMOHCTPUPOBATh €ro CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO M IPOrHOCTHYECKYIO
INZENIVIH

- chopMHpPOBAaHHOCTh YMEHMIA: XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U HMOHOB
xumuueckux snemeHToB |-IV mepuonoB Ilepuonnueckoit cucremsl .M. Menneneesa;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKUX AJIEMEHTOB U MX COCAMHEHUN
no nepuogam u rpynmnam I[lepuommueckoit cucremsl J.M. MeHaeneeBa, BaJ€HTHbBIC
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JI0UEK;

- c(hOopMHPOBAHHOCTh YMEHHUI: XapaKTepPU30BaTh OOIIHME XWUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB; IOATBEP)KIATh CYIIECTBOBAHME TIE€HETUYECKOW CBSI3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C IOMOIIBIO YpPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHX
pEaKIU;

- cOpMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTH: OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxiuii; peakiuii HOHHO-0 0OMEeHa; peakIuii TApPOoIIN3a; peakuid KOMIUIEKCO0Opa3oBaHus;
- cOPMUPOBAHHOCTH YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHHSI XUMUICCKUX PEaKIIHIA
C y4€TOM UX DHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP MU3MEHEHHUS CKOPOCTH XMMHYECKOU
peakuud B 3aBUCHMOCTH OT PAa3IMYHBIX (DaKTOPOB, XapaKTep CMEIICHUS XHMHUYECKOTO
paBHOBECHUS 110]] BIUSHUEM BHEIIHUX BO3/I€HCTBUIA;

- c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XMMHUYECKHE PEaKINH, JICKAIe B OCHOBE
MPOMBINIJICHHOTO TOJTYYeHHUs] CEPHOM KHCIOTHI, aMMHakKa, OOIIMe Hay4yHbIe MPUHIIUIIBI
XUMUYECKUX TPOU3BOJICTB; I€JECO00Pa3HOCTh MPUMEHEHHS] HEOPTraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TIONB3a;

- ¢(hopMUPOBAaHHOCTH BJIQJICHHS] CHCTEMOW 3HAHUN O METOJAaX HAYYHOTO MO3HAHUS SBJICHUM
MPUPOJIbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax; YMEHHMs NPUMEHSTh 3THU 3HAHUS TpU
HKCIIEPUMEHTAILHOM HCCIICIOBAHUU BEIIECTB W JJIsi OOBSCHEHUS XMUMHYECKUX SIBIICHUM,
MMEIOIINX MECTO B MPHUPOJE, MPAKTHUYECKOW IEATEIBbHOCTH YEJIOBEKAa M B IMOBCEIHEBHOMU
KU3HH;

- chopMHPOBAHHOCTH YMEHHS BBISIBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C TMOHATUAMHU U
MIPEICTABIICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Il 0o0Jiee OCO3HAHHOTO
MMOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

- ¢(hopMUPOBAaHHOCTH YMEHHUSI IPOBOAUTH PACUETHI: C UCIIOJIH30BAHUEM TOHATUN «MacCcoBas
JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIIEHTPAIIHS»; MACCHI BEIIeCTBA UM 00beMa raza
M0 W3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O0BEMYy OJHOTO W3 YYacCTBYIOUIUX B
peakiuu BeIIeCcTB; TemaoBoW d(h(dEeKT peakuuu; 3HAYEHUS BOJOPOAHOTO IMOKa3aTess
PacTBOPOB KHCJIOT MW IIEJOoYeld C W3BECTHOW CTENMEHBIO JHUCCOIMAIlMU; MacChl (00bema,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIUH, €CIIM OJJHO M3 UCXOJHBIX BEUIECTB JAaHO B BHJIE
pacTBopa ¢ OmpeneEHHON MacCOBOM J0JIel PaCTBOPEHHOTO BEIECTBA WJIU JAHO B M30BITKE
(MMeeT mpUMeCH ); T0JIsI BBIXOJIA POAYKTA PEAKIINH: 00bEMHBIX OTHOIIICHHI Ta30B;

- c(hopMUPOBAaHHOCTh YMEHHU: CaMOCTOSITEIHHO TUIAHUPOBATh U MPOBOJIUTH XHUMHYECKUH
OKCIIEPUMEHT C COONIoJIEHHeM TMpaBuil 0Oe30macHoro oOpalleHuss C BELIECTBAMH U
nabopaTOpHBIM 00O0pymOBaHHEM, (OPMYIUPOBATh IENb HCCIEAOBAHUS, MPEACTABIATH B
pa3nnuHOil  Qopme pe3ynbTaThl AKCIEPHMEHTa, AaHAJIW3UPOBAaTh M OICHHBATh UX
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JIOCTOBEPHOCTH;

- cOpMUPOBAHHOCTh YMEHHI: COOMIONATh MPaBWIIA MOJIH30BAHUS XUMHUYECKOW MOCYION U
nabopaTopHbIM 000pyAOBaHUEM, 0OpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
M0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB; JKOJIOTHYECKH IeIeco00pa3HOro
MOBE/CHUsA B OBITY W TPYIOBOW JAEATEILHOCTH B LEISIX COXPAaHEHUS CBOEro 370POBbs,
OKpYKarollle NPUPOJHON Cpelbl U JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHS; OCO3HABATH
ONAaCHOCTh TOKCHYHOI'O JEHCTBHSI HA KUBBIE OPTaHU3MBI ONPEACIIEHHBIX HEOPraHUYECKHX
BEILIECTB, NOHMMas cMbIca nokazarensa [1JIK;

- c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IIeJICHANPABICHHBIH MOUCK XUMHUYECKOU
uH(bOpMAllUM B PA3WYHBIX HUCTOYHMKAX, KPUTUYECKH aHAIM3UPOBATH XUMHYECKYIO
uH(popMallnIo, TepepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUH C OCTABJICHHOMN yueOHOI

3aJa4eil.

1.4. Kosin4ecTBO 4aCOB Ha OCBOEHHME MPOTrPAMMBbI Y4eOHOI0 NpeaMeTa:

yaeOHoIi Harpy3ku odyuaromerocs 94 yaca B, B TOM YHUCIIE:
JJIS OYHOH (POPMBI 00yYeHUS:

ayIUTOpHOM yueOHOM Harpy3ku odyuaronierocs 64 yaca,
CaMOCTOATENbHOM paboThl 00y4vatomierocsa 30 yacoB

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEMETA
«XHNUMMUSA»

2.1 O0bem yueOHOTro mpeaMeTa U BUAbI Y4eOHOH padoThI

JJIS OYHOM (popMBI 00yUeHUA

Bua yueOHoit padoThl Oovem
uacos

yuyeOHasi HArpy3Ka (Bcero) 94
ayAUTOpHAs y4eOHasi HArpy3Ka o0y4aruerocs (Bcero) 64
B TOM YHCJIE:
TEOPETHUYECKOE 00yUEHUE 44
NPAKTHUECKHUE 3aHATUS 6
71a00paTOpPHBIC 3aHITHUS 14
CamocTrosiTesibHasi padoTa 00y4yaromerocsi (Bcero) 30
IIpomexxkyTounasi arrectaumsi B popme ougpepenyuposantno2o
3auema

Bcepoccuiickast mpoBepouHas pabota (Ipu HATWYUH 10 JAHHOMY Y9eOHOMY
MPEMETY), OpraHu3yeMasi B paMKax MEPOIPHUSATHN MO OIEHKE Ka4yeCTBa
oOpa3oBaHus, TPOBOJIUTCSA 3a cueT 00bEMa BpEMEHHU, OTBEACHHOTO Ha YI€OHBIN
IIpeAMET, COTJIACHO HOPMATHBHO-TIPABOBBIM aKTaM
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2.2 TeMaTH4eCKHUIl TUIAH U coJepKaHNe YUeOHOro mpeaMeTa « XMMUsDH)

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHble U NPAKTHYECKHe 3aHATHSA, Oo0bem
pa3aeyioB u TeM CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs 4acoB
1 2 3
1 cemecTp 16/2/4/14
Oprannyeckasi XuMHs
Pa3znen 1
Teoperndeckue
OCHOBBI 4/-1-12
OpraHuyvecKo
XUMHH
Tema 1. 1 CopepxaHue yaueOHOro MaTrepuana
Mpeaver 1 | IIlpenmer opraHMYECKON XUMUU: €€ BOZHUKHOBEHUE, PasBUTHE U 3HAYCHNUE B MONYCHHU HOBBIX BELIECTB
opraumueckoii 1 MaTepuayioB. Teopust CTpOEHUsI OpraHuvYecKux coequHenuid A.M. ByTiiepoBa, ee OCHOBHBIE TIOJIOKEHUSI. 2
xumun, Teopusn CtpykrypHble (OpMYINBI OpraHUYecKUx BemecTB. ['omomnorus, wuzomepus. XUMHYECKas CBS3h B
HMHYECKOI0 OpPraHWYECKUX COETMHEHMSIX: KPaTHbIE CBSI3U, G- U T- CBSI3U. _
crpoemns 2 | IlpencraBnenue o kiaccuuKau OPraHUIECKUX BemecTB. HoMeHKIIaTypa OpraHMYecKuX COCTUHCHHMA
(cucremaTHyeckas) U TPUBUAIbHBIC HA3BAHUS BAKHEUIIMX MpPEICTaBUTENEH KIacCOB OPTraHUYECKUX 2
OpPraHMYecKux
CoeIUHEHUI BCIICCTB v
CamocrositenbHas pabota oOydaronuxcsi. BeimosmHeHne ynpakHeHU 2
Pa3pgen 2 412/2/4
Yr11€B010pPOABI
CopepxaHue yaeOHOro MaTepuana
Tema 2.1 1 | lpenenabHble yriieBOAOPOABI- AJKAHBI
Yraesopopoasl AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUHA psAA. MeTaH M dTaH — MPOCTEUINE TPEICTaBUTEIIN 2

AJIKaHOB! (I)I/IBI/I‘-ICCKI/IC U XUMHUYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA U FOpCHI/Iﬂ), HaxXOXKXICHUC B IIPpUPOJC,
IMOJIYYCHHUEC U ITPUMCHCHUEC
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2 | HempenesbHbIe YI1€BOAOPOIbI: AJIKEHbI, AJIKATNEHbI, ATKHHBI
AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKHUH psiji. DTHIICH U MPOMMIEH — MPOCTEHIITNE PEICTaBUTENN 1
AJIIKEHOB: (U3UYECKHe U XMMHUYECKHUE CBOMCTBA (peaKIMy TuAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALUH,
OKHUCJICHUS U TTOJIMMEPHU3AIUN ), OJy4YeHUE U TPUMEHEHUE.
Ankanuensl. byraguen-1,3 u metunOyraauen-1,3: ctpoeHne, BaxXHEHIIINE XMMUYECKUE CBOWCTBA (peaKIus
nosmnmepusanun). [lonydyeHne CHHTETUYECKOr0 KayuyyKa U PE3UHBI.
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSA, TOMOJOTHYECKHIH psl. ALETWIEH — MPOCTEHIINiA
MPEACTaBUTENh AJKUHOB: COCTaB, CTpoeHue, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATAIIUH, TOPEHHS ), TOJTyYEHUE U IPUMEHEHHE
ApoMaTnyeckue yrjieBoaopoabl
Apenbl. ben3zoun: cocraB, cTpoeHue, pu3MUecKue U XUMUYECKHE CBOMCTBA (peaKkIMy raJoreHUpOBaHUS U
HUTPOBAHUs), TMOJNyYeHHE M TPUMEHEHUe. Tonyon: cocmas, cmpoeHue, ¢husuueckue u Xumudeckue 1
ceoticmea (peakyuu 2an02eHUpPOBAnUs U HUMPOBAHUs), NONyYeHUue U npumeHeHue. TOKCUYHOCTb apEHOB.
['eneTndeckasi CBA3b yrieBOAOPOI0OB, IPUHAICKAITUX K PA3TUIHBIM KJlaccaM
[IpupoaHble HCTOYHUKH YIJI€BOJOPOA0B M HX NMepepadoTka
[TpuponHble UCTOYHUKHU YriaeBojopoaoB. [Ipupoansiii ra3 u momytHele HedTsHbIe ra3pl. HegTh u eé
npoucxoxaeHue. CrocoObl nepepadoTku HepTH: IEperoHKa, KPEKUHT (TEPMUYECKUH, KATaTUTHUYECKUIA),
nuponu3. [IponykTel nepepaboTku HedTH, X TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
YroJIb U TPOJYKTHI €T0 MepepadoTKu

JlabopaTropHble 3aHATHUS 2

JlabopaTtopnast pabota No 1. [Tomyuenue sTuieHa U H3y4eHHE €T0 CBOMCTB 2

IlpakTHyeckne 3aHATHA 2

[TpakTrueckas pabota Nel. [IpupoaHble HCTOYHHUKH YTTIEBOJAOPOIOB U UX MepepadoTka 2

CamocTtosTenpHas pabota o0yyaroniuxcs. BelmonHeHne ynpaxHeHHH 4

Paspean 3.
Kucaopoacoaep:x
amue 4/-12/4
OpraHuvecKue
coeIMHEeHUs
CopepxaHue yaeOHOro MaTepuana
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Tema 3.1.
Kucaopoaconepx
anue
opraHuveckKue
coeIMHEHUS

1 | Couprel. @eHo

HPGHGHBHHC OIHOATOMHBIC CIIMPTHI. MeTtaHOoa 1 3TaHOJI: CTPOCHUC, (I)I/I3I/I‘-ICCKI/I€ 1 XUMHYECKHE CBOMCTBA
(peakuuu ¢ aKTUBHBIMHM METaJJIaMH, raJOreHOBOJAOPOaMH, TOpEeHue), mpuMeHenrue. Bonopoanas cBs3b.
JlelicTBue METaHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaTtoMHbIe CIUPTHI. DTUJICHTIIMKOIb U TJIMLIEPUH: CTPOeHUE, PU3ndecKre U XUMHUYECKHUEe CBOMCTBA
(B3auMO/IEHiCTBUE CO NIEJIOYHBIMU METAJNIaMHU, KAUECTBEHHAsl PeaKIisl HA MHOIOATOMHBIE CIIUPTHI).

2 | Aabaeruabl. Kapoonosbie kucjaoTbl. CokHbIe 3PUpPbI

Anpnernasl. opManbaeru, aueTaabAeTHI: CTPOCHHE, PU3NIECKUE U XUMUYECKHAE CBOWCTBA (pEaKIiu
OKHCJICHHUS U BOCCTAHOBJICHHUS, KAYECTBEHHbIE PEAKIINN ), IOTYYCHHE U TPUMEHEHUE.

OnHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHAsi M YKCYCHas KHCIOTBI: CTPOEHHUE,
¢dbu3nuecKkre U XMMUYECKHE CBOMCTBA (CBOMCTBa, OOIIME AJS Kiacca KUCIOT, peakius dTepudukamnmm),
IMOJIYYCHHEC U ITIPUMCHCHUC. CTeapI/IHOBaﬂ " OJICMHOBAasA KMCJIOTHBI KaK NPECACTaAaBUTCIIN BBICIINUX Kap6OHOBI)IX
KHCIOT. Mbla KaKk COJTM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe AeHCTBUE.

Crnoxuble 3(UpbI KaK IPOU3BOIHBIE KapOOHOBBIX KHCIOT. [ Hponn3 cinoxxubix 3¢upos. XKupsl. ['uaponns
xupoB. [Ipumenenue xxupoB. buonornueckas posib )KUPOB

3 | YrieBoabl.

VYrneBoabl: cocTaB, Kiaccu(uKaius yrieBoaoB (MOHO-, IU- U MONUcaxapuisl). [ Troko3a — mpocTenmit
MOHOCaXapu: 0COOEHHOCTH CTPOSHUS MOJIEKYIIbI, PU3NUECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBIE
¢ ruapokcuaom meau (II), oxucieHwe amMmMuadHbIM pacTBOpoM okcuna cepedpa(l), BoccraHoBieHUE,
OpoXXeHUE TIIIOKO3bl), HAXOXKJACHHE B TPUPOJE, NPUMEHEHUEe, Ouojoruyeckas poiab. DoTocUHTE3.
®pyKTO3a KaK U30MEP TITHOKO3BL.

Kpaxman u nemntonoa kak npupoaHbie moauMepbl. CTpoeHHE KpaxMmayia U HeJUTo03bl. DPu3nueckue u
XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIn3, KAUeCTBEHHAs! PEeaKIHs ¢ HOI0M)

JlabopaTtopHble 3aHATHSA

o

Ha6opaTopHa;1 pa60Ta Ne 2, HpOBe,Z[CHI/IC Ka4uCCTBCHHBIX peaKL[I/Iﬁ Ha OPraHnYCCKHEC BCIICCTBA

N

CamocrosrenbHas pabota oOydaronuxcs. BelnogHeHne ynpaxHeHui

Paznean 4.
A3oTcoaeprkamue
OpraHuvecKue
coeJUHECHUsA

1/-1-12

Cogepxanue yaeOHOTO MaTepuana
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Tema 4.1. 1 | AMuHOKHCIIOTHI Kak aM(doTepHble opraHuyeckue coeauHeHus. dusnueckne M XUMHUYECKHE CBOWCTBA
A3oTcoaepaxaime aMUHOKHCIIOT (Ha MpuMepe riauirHa). buonornyeckoe 3HaueHue aMuHOKUCIOT. [lenTuabr. 1
OpraHuvecKme benku kak mOpupoIHBIE BBICOKOMOJEKYJSpHBbIE coeAuHEHUs. [lepBuyHasi, BTOpUYHAS M TpETUYHAs
coeIMHeHHUs CTpyKTypa OesnKkoB. XUMUYECKHE CBOIMCTBA OEIKOB: TUAPOIU3, ICHATYpAIHs, KAUeCTBCHHbIC PEaKLUU Ha
OeIKHU.
CamocTosTenbHas paboTa o0ydaronuxcs. BeIomHeHe ypaxHeHHA 2
Paspean S.
Bricokomosiekya
sIpHbIE 1/-/-12
coeMHEeHUs!
Copepxkanue ydeOHOro Marepuana
Tema 5. 1. 1 | OcHOBHBIE TOHITHUS XUMUU BBICOKOMOJIEKYISPHBIX COEIMHEHUIT: MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO,
BbicokoMouiekyn CTETIeHb  TOJMMEpH3AlMW, CpeAHAs  MOJIeKyJsipHas Macca. (OCHOBHBIE  METOJBI  CHHTE3a 1
sIpHbIE BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJMMepU3alis U OJUKOHACHC Al
COe/IMHEHHUsI CamocrosrenbHas pabota oOyJarommxcs. BeimonHenne ynpaxHeHui 2
O06o01IeHNe 110 OPraHNYeCKO XUMUH 2
2 cemecTp 28/4/10/16
OO01mas 1 HeopraHu4vecKkasi XUuMHs
Paspean 1.
Teoperuueckue
OCHEBLI XHMHH 20/4/6/8
Tema 1.1 Coneprkanue yueOHOro MaTepuaa
Crpoenmue 1 | Xumnueckuii 3nemMenT. AToM. Spo aToMa, H30TOMbI. DJIEKTpOHHAst 000104Ka. DHEPreTHUECKUue YPOBHH,
ATOMOB. MOJypOBHU. ATOMHBEIE opOWTanu, S-, p-, d-BJ‘I?MeHTI)I. OCOOCHHOCTH pacTpefeNieHus dIEKTPOHOB IO 2
Mepuomuueckii opOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PHUTypaIus aTOMOB.
3AKOH W 2 | Ilepmonnueckuii 3akoH u Ileproamueckas cucreMa xuMudeckux 3nemeHToB J[. M. MenneneeBa. CBs3b 2
Teprouueckas NEPUOAIMIECKOr0 3aKOHa | [Tepuonuyeckoil cUCTEMBl XUMHUYECKUX SNEMEHTOB J. U. Mengeneena
cHeTeMa C COBPEMEHHOM TeOpHreii CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHU ST CBOMCTB XUMHUECKUX JIEMEHTOB
HMAECKIX ¥ 00pa3yeMbIX UMM MTPOCTHIX U CIOXKHBIX BELIECTB MO TPYIIIaM U IepHOIaM.

jemenToB /1. U.

3HaueHUe MEepUOINYECKOro 3aKOHa B Pa3BUTHUH HAYKH.

CamocrosrenbHas pabota oOydaronuxcs. BeimonHenne ynpaxHeHui
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MemnpeneeBa 3
Tema 1. 2. CopepxaHne yaeOHOT0o MaTrepuaa
Crpoenne Crpoenue BemiecTBa. XHUMHUYecKas CBsS3b. BHIbl XUMHUECKON CBsI3M (KOBaJCHTHAas HEMOJSpHAs U
BellecTBa. 1 | monsipHasi, HOHHAs, METAJUTHYECKas ). 9
MHuoroo0pa3sue MexaHnu3mbl 00pa3oBaHUsl KOBAJEHTHON XHWMHUYECKOW CBsi3U (OOMEHHBIH W JOHOPHO-AKICIITOPHBIN).
BeleCTB Bonoponnast cBsa3b. BanmeHTHOCTh. DnekTpoorpuniateabHOCTh. CTeneHb okucieHus. VOHbI: KaTHOHBI U
aQHUOHBI.
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAJJTNYECKUX PEIIETOK M CBONCTBA BEIIECTB.
2 | llonstue o aucmepcHbIX cuctemax. VICTUHHBIE M KOJIJIOMJIHBIE pacTBOpPBL. MaccoBas J0Jisi BEIIEeCTBA B 2
pacTBope.
3 | Kitaccudukanmst HeopraHM4eCcKux coequHeHni. HoMeHKIaTypa HeopraHmuecKux BemecTB. | eHeTnaeckast
CBSI3b HEOPraHWYECKHX BEIIECTB, MPUHAJISKAIINX K PA3JIUYHbBIM KJaccaM 2
IlpakTHyeckne 3aHATHSA 2
[TpakTiueckas paborta No2. Pemenue 3a1au Ha HAXOXKICHHE MacCOBOW U OOBEMHON JTOJTU KOMIIOHEHTOB 2
cMecH
[Ipaktrueckas padbota Ne3. Pemienue 3a1a4 Ha OnpeesieHe MacCOBOM JI0JIM BEIIIECTBA B PACTBOPE 2
CamocrosiTenbHas pabota oOyJaronuxcsi. BeimonHenue ynpaxHeHU, pelieHne 3a1aq 3
Tema 1. 3. Copnepkanue yaeOHOro MaTepuaa
XuMnuyeckue Xumunueckas peakuus. Kinaccudukaims XuMUIECKIX peakIlfii B HEOPTaHUYECKOM U OPraHudeCKO XUMHUH.
peakuuu 1 | 3akoH COXpaHEHHsS MacChl BEIECTB; 3aKOH COXPAHEHUsS] W TPEBpAIICHUS SHEPTHU TMPU XUMHUUYECKUX 2
peaKIusx.
2 | DnexTponuTHueckas aucconuanus. CuiabHble U ciadble 3JeKTpoauThl. Cpesia BOJHBIX PaCTBOPOB BELIECTB: 2
KHCTIas, HeUTpalibHas, eJoYHasl.
3 | OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 2
4 | CKOpOCTh peaKkIiy, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB. 2
5 | O6paTuMble peaknuu. XUMHUECKoe paBHOBecue. DakTOpbl, BIUSAIONIME HAa COCTOSHHE XUMHUYECKOTO 2
paBHoBecus. [Ipunnun Jle Hlatense.
JlabopaTopHble 3aHATHS 4
JlabopaTtopHnast pabota Ne3. Peakiiun noHHOTO 0OMEHA B pacTBOpax JIEKTPOJIUTOB 2
JlaGopatopuast pabora Ne4. I'mmponu3 coneit. Cpega BOAHBIX PAaCTBOPOB BEIIECTB: KHCJas, HEUTpaabHas, 2

mICJI04YHas.
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JlaGopaTtopHnast padota Ne 5. BimustHue pa3nudsbix GakToOpoB Ha CKOPOCTh XMMHYECKOW peaKIu 2
CamocTosiTenpHas paboTa o0ydaronuxcs. BeIoaHeH e ypaxHeHHH 2
Paznen 2. 4/-14/6
Heopranuueckas
XUMHS
Copepxanne yaueOHOro Marepuana
Tema 2.1 1| Hemeramibl. [Tonoxxenne HemeramioB B [lepuoanueckoit cucreMe XUMUYECKUX 3J1eMEHTOB /1.
Hemeranbl W. MenneneeBa U OCOOCHHOCTH CTpoeHHsI atromMoB. (Dusnueckue CBOWCTBA HEMETAIIOB. 2
AnnoTponusi HeMeTaJJIoB (Ha puMepe KUCIopoaa, cephl, hocdopa u yriepoaa). XuMudeckue
CBOICTBa BaYKHEHIIINX HEMETAJIIOB (TaJIOT€HOB, Cephl, a30Ta, pocdopa, yriepoaa U KpeMHUSA) U
UX COEAUHEHUH (OKCUAOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOAHBIX COEAMHEHUN).
[TpyMeHeHre BaXHEHIIINX HEMETAJNIOB M MX COCTMHEHHM
JlaboparopHble 3aHATHSI 2
JlabopaTtopHnast pabota Ne6. CBoMCTBa COETMHEHUI HEMETAIIIOB 2
CamocTosrenbHas pabota o0yyarouuxcs. BeinoaHenne ynpaxHeHHH 3
CopepxaHue yaeOHOTo MaTepuana
Tema 2.2 1 | Mertannst. [Tonoxxenue meramnoB B [lepuoanueckoii cucreme xummuueckux snementoB 1. M. Menneneena. 2
MeTtajuibl Oco0eHHOCTH CTPOEHUsI AJIEKTPOHHBIX 000JOUEeK aToMOB MeTayuioB. OOmue (u3nueckue CBONCTBA
MeTayioB. CIlaBbl METAJUIOB. DJIEKTPOXUMHUUYECKUHN Psii HAPSKEHUN METaJUIOB.
XHUMHUYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUH, KAJIUW, KaNblMi, MarHui, aTllOMUHHAM, IIUHK, XPOM,
JKeJe30, MEJIb) U UX COCTMHEHUMN.
OO6ume crnocoObl mosyyeHust MeTauioB. Mertannyprusi. Kopposus memannos. Cnocobvl 3auumsl om
kopposuu. [IpuMEeHEHNE METAIJIOB B OBITY U TEXHHUKE
JlabopaTopHble 3aHATHS 2
JlaGopatopHas pabota Ne7. CBoiicTBa coelMHEHHH Kene3a 2
CamocTtosTenpHas paboTa o0yyaroniuxcs. BelmomHeHe ynpaxxHeHHHA 3
Pazpgean 3. 1/-1-12

XuMuA ¥ KU3Hb

Tema 3.1

CopepxaHre yaeOHOT0 MaTepuaa

1

Ponp xumun B oGecriedeHuN SKOJIOTHIECKOM, SJHEPTETHIECKON M MUIIEBON 0€301TaCHOCTH, Pa3BUTHH
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XuMuA ¥ JKU3HD

MeAMIHMHBL. [IOHATHE 0 HAyYHBIX METOAAX MO3HAHKS BEINECTB U XUMHUUYCCKUX PEAKITUH.

[IpencraBnenus 00 OOMMUX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO MOTYYCHHS BAXKHEHIIINX BEIICCTB
YenoBek B MUPE BEIICCTB M MATEPHAJIOB: BAYKHEHUIITUE CTPOUTEIbHBIC MaTePUabl, KOHCTPYKIIHOHHBIC
MaTepuaibl, KpacKu, CTEKII0, KepaMUKa, MaTepUaIbI JIsl JIEKTPOHUKH, HAHOMATEPHAIIbI, OpPraHUYECKHUE U
MUHEPATBHBIC yIOOpEHUSI.

XuMUS U 3J0POBBE UEIOBEKA: MPaBUiIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX MIPETapaToB; MpaBuia
0€e30I1acHOTI0

WCIIOJIb30BaHUs IIPEIApaToB OBITOBOM XMMHH B IIOBCEAHEBHON KU3HU

CamocrosTenbHas pa60Ta O6y‘~IaIOH_II/IXC$I. Breimonnenue yr[pa)KHeHPIﬁ, PCIICHUC 3a1a4

O060011eHne IO HEOPraHMYECKOW XUMUHU

NuauBunyanbHbINA
MPOEKT
(mpeameroMm He
SIBJISICTCSI)

TemaTudeckuii I1aH BHIOTHEHUS HHIMBHIYaIbHOTO MTPOEKTa (TIPU HATWYHH 00YJaIOIINXCsl, BHIOPABIIUX TEMY
UH/IMBUYaJIbHOTO IIPOEKTA 10 YUeOHOMY IpeaAMETy «XUMUs»):

- BBIOOP TE€MBI IIPOEKTA;

- (hopMyIMpPOBaAHKE TEMBI IPOEKTA K 0OOCHOBaHHE €€ aKTyallbHOCTH;

- olpezieNieHne 1enu paboTsl, GopMyIUpOBaHUE 3a71ay;

- BbIIEJIEHUE 00bEKTa U MIpeIMeTa MPOEKTHOM paboThI;

- COCTaBJICHUE IJIaHA UCCIICI0BAHMS;

- TOUCK UCTOYHUKOB TI0 TEME MCCIICIOBAHNS;

- paboTa ¢ pa3lMYHBIMM HCTOYHUKAMH, IIUTHpOBaHHE, odopmiieHHe OHOIMOrpaguueckoro crnucka, 0030p
(dakTHyecKoro Marepuana;

- BBIOOp M MPUMEHEHHE Ha MPaKTHKE METOI0B UCCIIE0BATENLCKOM JesITeIbHOCTH, COOTBETCTBYIOIUX 3a/jauamM
UCCIIEIOBAHHUS;

- cOOp U cucTeMaTH3alus 1aHHbIX;

- IPOBE/ICHUE ONBITOB, U3MEPEHUI1, OTIMCAaHKE PE3YIIHTATOB HAOIIOACHUH 1 X OOBSICHEHHE;

- 00paboTKa, CTPYKTYpUPOBAHHE U aHAJIHM3 ITOJYYEHHBIX PE3yIbTaTOB;

- 0pOpMIICHHE TEOPETUIECKUX U IKCIICPUMEHTAIBHBIX PE3YJIbTaTOB MPOSKTHOMN JEATEIIEHOCTH;

- oopMIICHHE TPOEKTHOM paboTHhI;

- TOJITOTOBKA K 3aIIUTE TIPOEKTa;

- 3alUTa MPOEKTA.

TeMbl UHAUBHUIYaTbHBIX TPOSKTOB MO YYEOHOMY MPEAMETY «XUMUSI»:
1. BausiHre MeTOA0B 3aMOpaKMBAHUS HA KQU€CTBO MUTHEBOM BOJIbI
2. BiusiHue npoayKToB KOPPO3UHU HA PACTUTEIbHBIN U )KUBOTHBIA MUDP BOJOEMOB
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3. Bousiuue PH cpenpl Ha pocT pacteHuit

4. Biusiaue ¢propua-noHa HAa SYMaNb 3yOOB

5. BausHue yas u kode Ha akKTUBALIMIO TPOMOOIIUTOB

6. BousiHue sHepreTHYecKuX HAMMTKOB Ha JIEHCTBUE (PEPMEHTOB

7. Boaa, KOTOPYIO MbI TbEM

8. Bomopos kak anpTepHATUBHBIN BH]T TOILIMBA

9. Bpennoe Bo3eiicTBHE TaOaYHOM MPOAYKIIMH HA )KUBBIC OPTaHU3MBI

10

11.
12.

13

14.
15.
16.
17.
18.
19.

20

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

. esundunupyromue cpencTsa B MEAUIINHE

JKecTkocTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHUs

JKupsl: Bpen u nomns3a

. I3y4yeHue cocraBa U CBOMCTB IPOTUBOTOJIONEAHBIX PEAr€HTOB, UCIIOJIB3YEMBIX Ha I0pPOrax ropoja
HNMennble peakiuy B OpraHM4eCKON XUMHH

MMeHHbIe peakiui B OPraHu4eCKOl XUMHUH

WNunukatopsl. [Ipumenenne nHaukaTopoB. [IpupogHeie HHIUKATOPBI

ﬁon B HalllEH KU3HU

Kucnorssle ocagku: ux Npupoja 1 mociaeaCTBUS

Kpacutenu - HaTypanbHbl€ WIA UCKYCCTBEHHBIE?

Jlaypeatst HoGeneBckoii mpeMuu B 00J1aCTH XUMUHU

JlexapcTBa U A1bI B APEBHOCTH

JlexapcTBeHHbIE pacTEHUS KaK albTepHATHBA (papMalleBTUYECKUM IperapaTam
MeraH B Halllel )KU3HU

MuHepanpHas BOJa — YHUKAJIBHBIN Jap PUPOJIbI

Hutpatsl B nponykTax NuTaHus

OKcuabl ¥ COJIA KaK CTPOUTEIIBHBIE MAaTEPHUAIIBI

Opranudeckue siibl U IPOTUBOS NS

IIeKTHH ¥ ero BIMSHUE HA OPraHU3M YEJIOBEKa

IToyBa — HCTOYHUK NMUTATEIBHBIX BEILIECTB JUI PACTCHUM

[IpumeHeHne 6GMOMOIMMEPOB B METUITUHE

[Ipoun3sBoacTBo 3epKai

Pa3Butre caxapHOl MpOMBINUIEHHOCTH B Poccnn

Ponb 0T€4ECTBEHHBIX YUEHBIX B CTAHOBIIEHUH U PA3BUTUU MUPOBOM OPraHUYECKON XUMHUHU
Caxap 1 caxapo3aMEHMTEIN: 3a U IPOTHUB

CoBpeMeHHBIE METOIBI 00€33apaKUBAHUS BOJIBI
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36. Tak 11 ”HEPTHBI UHEPTHHIE Ta3bl?

37. Tokcudeckoe IeUCTBUE TSHKEIIBIX METAJIJIOB

38. ®pyKTOBBIE AMUHOKUCIIOTHI U UX UCIIOJIb30BAHUE B KOCMETOJIOTUU
39. XumMuueckas OUYUCTKA CTOYHBIX BOJI

40. DTa”ou: Benuyaiiiiee 01aro ¥ CTPaIIHOE 3710

Ipomedxxcymounas ammecmayus 6 popme ougpepenyuposannoco sauema

Bcezo:

98

OcBoeHHE y4eOHOT0 PEAMETA MOKET OBITh PEATM30BAHO C MPUMEHEHUEM AJIEKTPOHHOIO 00YUYEHUS, JUCTAHIIMOHHBIX

O6p330BaTeJ'IBHBIX TEXHOJIOTUM B COOTBETCTBUU C JOKATHLHBIMU HOPMATUBHBIMHA aKTaMH YHUBCPCUTCT
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3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOI'O
HPEIMETA «XUMMUSA»

3.1. TpeOoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanu3zamus pabGoueit mporpammbl y4eOHOTO MpeaMera TpeOyeT HaIudus
y4eOHOro kabMHEeTa XUMUH 1 Ja00paTOPUU XHUMHUHU.
O6opynoBanue yuyeOHOro KaOWHeTa: mocajouHble MecTa Jisl oOydaromuxcs — 30
MeCT, pabodee MeCTO MpernoiaBareis, MPaKTUIECKUe paObOoThI ISl 00yJaOITUXCS,
JOCKa ydeOHas, TEeMaTWYeCKHe IUIaKaThl, TaOJWIBI, CTCHHBI, CIpPaBOYHAsS
JUTepaTypa, yaeO0HO - METOUIeCKas TOKyMECHTAIIUS

JlabopaTopusa xumuu: IlocagouHble MecTa MO KOJWYECTBY OOyYaroIIuXcs,

pabodee MecTO MpemnojaBaresisi, J0CKa ydyeOHas, IITaTUB, MPOOUpKH, TabiuIa
PacTBOPUMOCTHU, EMKOCTH JJIS CHIITYYHX BEIIECTB, TPOOKA C Ta300TBOHOM TPYOKOiA,
CIIUPTOBKA, CIUYKH, aCOECTOBAs CETKA, TUTEIbHBIC IIUIIIIBI, XHMHUYECKUE CTAKAHBbI,
CTEKJISIHHAs Tajouka, koyuiekius: «llimactMaccol», kojuiekius «BookHay, CTyTKa,
MECTUK, KepaMHUecKas JIOXKKa, BaTa, PEaKTUBBI, BBITSHKHOM mmKad 2 IIT., CTCHIHI,
TJIaKaThl, Y9€OHO - METONYECKAsT TOKYMEHTAITHS

3.2. UndopmanmoHHoe odecriedeHne 00ydeHust
Jlns  peanuzaiuu  nporpamMmbl  OuOIMoTeuHbId  (GOHA 00pa3oBaTeNbHON

OpraHu3allid HWMEET TeUaTHble U/ WM DJEKTPOHHbIE OOpa3oBaTEJbHBIE U

MH(pOpPMAITMOHHBIE PECYPCHI:

e boromonoBa, M. B. Heopranuueckas xumus : ydeOHoe mocooue / M. B.
boromornoa. —Mocksa : UHOPA-M, 2021. -336 c. : ui. — (I[TPODUns). — ISBN
978-5-98281-187-5. — TekcTt : »dnekTpoHHBIA. — Pexum pgocrymna:
https://znanium.com/read?id=398927

e Oprannueckas xumus : nmpaktukyM aist CI1O / coctaButenu T. A. Poguna, O.
A. I'yxens. — Caparos : [IpodobpazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-
1141-8. — TekCT : DdNCKTPOHHBIH // DJIEKTPOHHBIA pecypc MIHPPOBOI
obpazoBatensHol cpenbl CITO PROFobOpa3oBanue : [caiiT]. — Pexum gocrymna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147

o [lenuna, B. 1. Opranudeckass xumus : yuyeoHoe nocoodue misa CIIO / B. .
[lenuna, O. 0. AdanaceeBa, O. B. JlaBpentbeBa. — Caparos
[TpodobpazoBanue, 2021. — 136 c. — ISBN 978-5-4488-1241-5. — Tekcr :
ANIEKTPOHHBIN // DIEKTPOHHBIM pecypc HHU(POBON 00pa30BATEIBHON CPEIbI
CIIO PROFo6pazoBanue ; [caiiT]. — Pexum JOCTYTIA!
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839

e bpriTkoBa, A. [[. O6uias u Heopranuueckas xumus : npaktukyM s CI1O / A.
J1. bpeitkoBa. — Capatos : IIpodob6pazoBanue, 2020. — 124 ¢. — ISBN 978-5-
4488-0687-2. — TekcT : HNEKTPOHHBIN // DIEKTPOHHBIA pecypc LUDPOBOI
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obpazoBarenbHol cpeabl CIIO PROFo6pa3zoBanue : [cailT]. — pexuM J0CTyIIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126
bonaeipea, O. U. Xumus : 3agaunuk ais CIIO / O. U. bonngeipesa, O. I1.
Kymnuapesa, I1. A. [Tomomapea. — Capatos : [Ipodobpazopanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — Tekct : 3eKTpOHHBIN // DIEKTPOHHBIA pecypc
udposoit oopazoratenbHOl cpenbl CITIO PROFob6pa3zoBanue : [caiiT]. — Pexum
JOCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199
Jlyneiixo, T. I'. Xumus : yueOnuk anst CITO / T. I'. Jlyneiiko, O. B. 15610, E. A.
PemernukoBa. — CapatoB, Mocksa : IlpodobOpazoBanue, Ait [Iu Ap Menua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr :
ANIEKTPOHHBIN // DIEKTpOHHBIM pecypc LU(PpPOBON 00pa3oBaTENbHOM Cpeibl
CIIO PROFo0pa3oBanue : [caiT]. — Pexum JIOCTyIIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217
Hpo3noB, A. A. Xumus : yueonoe nocodue s CIIO / A. A. JIpo3znos, M. B.
Hpoznosa. — Caparos : Hayunas kuaura, 2019. — 317 ¢. — ISBN 978-5-9758-1900-
0. — Teker : AJIEKTPOHHBIN. — Pexxum JOCTyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083
Xumus : yue6noe nocodue st CI1O / coctaBurenu I'. FO. Boctpukona, E. A.
Xopoxopauna. — Caparos : IIpodob6pazoBanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — Tekct : DoJeKTpoHHBIA. —  Pexmm  pocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87280
Ackapoga, JI. X. Xumus : yuebnoe nocodue st CI1O / JI. X. Ackaposa ; oa
penaknmerr JI. A. balikoBoii. — 2-¢ u3m. — CaparoB, ExarepunOypr :
[IpodoOpazoBanue, Ypanbckuii dhenepanbubiii yauBepcutet, 2019. — 79 c. —
ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : 3JIEKTPOHHBIN. —
Pexum JIOCTYyIIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899
Baittaep, B. B. Xumus : yue6noe nocodue nns CI1IO / B. B. Baiithep ; mox
pemakmueir M. K. VBanoBa. — 2-¢ m3a. — CaparoB, ExatepunOypr
[TpodobpazoBanue, Ypanbckuii Gpenepanbubiii yausepcuret, 2019. — 90 c. —
ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — Tekct : 3MeKTpOHHBIA //
ONeKTpOHHBIM  pecypc  1udpoBoit  oOpazoBarenbHOM  cpeast  CIIO
PROFob6pa3oBanue. — Pexum JOCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900
Xumus : yaebnoe nmocodbue mns CIIO / M. I'. anos, JI. A. baiikosa, O. A.
HeBonuna, M. A. Kocapesa ; non penakiueit M. Y. Kanuandenko. — 2-e uzm. —
CaparoB, ExarepunOypr : IlIpodoOpazoBanue, VYpanbckuii denepanbHbIN
yauBepcureT, 2019. — 106 c. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— Tekcr : 3IeKTpOHHBIN // DIEKTPOHHBIN pecypc HUPPOBOK 00pa3oBaTebHON
cpenst  CIIO  PROFoOpazoBanue : [caiit]. — Pexum  pgocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902
I'ycera, E. B. Xumusa gns CIIO. B 2 gactax. YU.1 : yueOHO-METOAMYECKOE

nocobue / E. B. I'yceBa, M. P. 3uranmmna, . U. Kynukosa. — Kazanp :
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Kazancknii HallMOHAJIbHBIN MCCIIEI0BATEIbCKUN TEXHOJIOTUYECKU I
yauBepcutetT, 2019. — 168 ¢. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4
(a.1). — Tekct : oHeKTPOHHBIH // DJICKTPOHHBIA pecypc HHUDPOBOIt
oOpazoBarensHo#l cpeabl CIIO PROFob6pa3oBanue : [caiit]. — Pexum noctymna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611

e CrenanoBa, A. K. OOmas u Heoprannyeckass xumus. OpraHndyeckas XUMHS :
METOAMYECKHE yKa3aHus K JIabopaTopHbIM paboram /  AjekcaHapa
KoncrantnHoBHa CrenaHoBa ; YXTUHCKHM TOCYAapCTBEHHBIA TEXHUYECKHM
YHUBEpPCUTET, MHAyCcTpuanbHBIA HMHCTUTYT (CpemHero mnpodeccuoHaIbLHOTO
oOpazoBanus). - Yxta : U31-B0 YXTHUHCKOTO roCy/1IapCTBEHHOTO TEXHUYECKOTO
yHuBepcuteta, 2019. — Jlna cpeanero npodecCMOHAIBHOTO OOpa3oBaHUA. —
TekcT : anexkTpoHHBIN : 0.11. — TekcT (BU3yalbHBIN) : HEMOCPEICTBECHHBIN. —
Pexum noctyna: http://lib.ugtu.net/book/41340/

o CremanoBa, A. K. Xumus. OOmas 1 Heopranudeckas xumus. Opranuyeckas
XUMUS JUIsl CHEHUAIBHOCTEN TEXHUYECKOTO NPOoUiIs : METOAMYECKUE YKa3aHUS
K JaboparopHbiM paboram / Anekcanapa KoncrantuHoBHa CremaHoBa ;
YXTUHCKUN TOCYJIAapCTBEHHBIM TEXHUYECKUN YHUBEPCHUTET, MHIyCTpHaIbHBIN
MHCTUTYT (CpenHero mpodeccuoHalbHOro oOpa3zoBaHus). — YxTa : M3n-Bo
YXTUHCKOTO TOCYAapCTBEHHOIO TEXHUYECKOro yHuBepcutera, 2021. — [Ins
CpeaHero npogeccuoHaIbHOro 00pa3zoBaHus. — 0.11. — DIEKTPOHHAs IporpaMmma
(BusyanbHasi). DIJIEKTPOHHBIC JaHHBIC : SJEKTPOHHBIE. — PexuMm noctyma:
http://lib.ugtu.net/book/41729/ 45 »ks.

4. KOHTPOJIb 1 OHIEHKA PE3YJIBTATOB OCBOEHUSA
YYEBHOI'O INIPEJIMETA «XUMMUSA»

KoHTpormb ® OIIGHKAa pe3ylnbTaTOB OCBOCHHS yd4eOHOTO TMpeaMeTa
OCYIIECTBJISIETCS TpEerojaBarejeM B MPOIECCe MPOBEACHUS TPAKTUYECKUX
3aHATHH, JTa0OPATOPHBIX PabOT, KOHTPOJIBHBIX PadOT, TECTUPOBAHUS, a TaKKE
BBITIOJIHEHUS ~ OOYYalOIMMUCS ~ WHIUBUIYAIbHBIX  3aJaHUil,  MPOEKTOB,
UCCIIEIOBAHUM.

[Inanupyemble pe3ybTaThl OCBOEHUS 00111€00pa30BaTEIbHOM JUCIUIIUHBI B
cootBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.
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Kox u HaumeHoBaHue
popmupyeMbIX KOMIIETEHUM

I[Inanupyemble pe3yabTaThl 0CBOEHUS AN CHUILINHBI

Oomue

JAucuuniuHapHbie (MpeaMeTHbIEe)

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO NeSTEIILHOCTD,
BBIOUPATh THUIOBBIE METOIBI U
CTIOCOOBI BBITTOJTHEHHS
poheCCUOHATIBHBIX 3ajad,
OLleHUBaTh MX 3((EKTUBHOCTH U
Ka4yecTBO.

OK 3. Ilpunumate peuieHus
B CTaHJApPTHBIX M HECTAHIAPTHBIX
CHUTyallUssX ¥ HECTH 3a HHX
OTBETCTBEHHOCTb.

B yactu TPYAOBOI'O BOCIIUTAHUA:

TOTOBHOCTb K TPYAYy, OCO3HAHHE IIEHHOCTH

MacTepCTBa, TPYIOIIO0UE;

— TOTOBHOCTh K  AaKTUBHOM  JESATENbHOCTH
TEXHOJIOTHYECKON 5 COLMAJIbHOU
HaIpaBJIEHHOCTH, CITOCOOHOCTh
MHULMUPOBATh, IUIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOJIHATh TaKyko
JESTENIbHOCTD;

— HHTEpec K Pa3INYHbIM chepam
poeCCUOHAIBHON e TEHHOCTH.

OBananenue YHHMBEPCAIbHBIMH Y4eOHbIMH

MO3HABATEJIbHBIMH ACHCTBUSIMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

—  CaMOCTOSTENIBHO (dhopMynupoBaTh u

aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpUBaTh
€¢ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK 501058
OCHOBAHUs Il CpaBHEHHMsI, KJIaCCU(DUKAIIUU U
00001IeHNS; ONPENeNsITh LeTH IeSATEIbHOCTH,
3aaBaTh  MapamMeTpbl W KPUTEPUU WX

JIOCTHKCHMS,

BIAJ€Th CHUCTEMOW XUMHYECKHX 3HaHHWH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE MTOHITUS (XUMHYESCKHHA
3JIEMEHT, aTOM, AJIEKTPOHHAast 000JI0YKa aToMa, s-, -, d-
JJIEKTPOHHBIE OPOHUTAIM aTOMOB,

HOH, MOJIEKyJIa,

BaJICHTHOCTbD, QJICKTPOOTPUIATCIILHOCTD, CTCIICHDb

OKHUCJICHUS, XUMHWYCCKasd CBA3b, MOJIb, MOJIIPHAA Macca,

MOJISIPHBIN 0o0beM, YIJIEPOIHBII CKeJIET,
(GyHKUMOHANbHASL ~ IpyNNa, paaukal, HU30Mepus,
U30MEDHI, TOMOJIOTHYECKUN psan, TOMOJIOTH,
YIJIEBOAOPOABI,  KHCIOPOJA- M a30TCOAEprKallue
COE€IUHEHUS, OWOJIOTMYECKHM aKTUBHBIE BEIECTBa
(yrneBoabl, JKHMpbI, O€NKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COECIMHEHMS, KpUCTaJUIM4YecKas  pelleTKa,  THUIIB
XUMHYECKHX peaKIuii (OKHCIUTENBHO-
BOCCTAaHOBUTEJBbHBIE, 3K30- W  JHAOTEPMUYECKHE,

peakiu HOHHOro oOMeHa), PacTBOp, AJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT AMCCOLUAINS,
OKHUCJIUTEIb, BOCCTAHOBHUTEINIb, CKOPOCTh XUMHYECKON
peakuuu, XMMHUYECKOe PAaBHOBECUE), TEOPUH U 3aKOHBI
(Teopust  XMMHUYECKOTO

CTPpOCHUMA OpTraHU4YCCKUX

BeuiectB A.M. bytiiepoBa, TeOpHus 37EKTPOIUTUUECKOU

JINGE

Macchl),

Jucconuanuu, HepI/IO,Z[I/I‘-IeCKI/Iﬁ 3aKOH

MCHIIGHGGB a, 3aKOH COXpaHCHUA
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BBISBJISITH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHUA B
paccMaTpruBaACMbIX SABJICHUAX

BHOCUTH KOPPEKTHUBBI B
OIICHUBATh COOTBETCTBUC PEC3YJIbTAaTOB LCIIAM,

OLOCHUBATDb PUCKH HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,

JACATCIIBHOCTD,

Ppa3BUBaTh Kp€aTuBHOC MBIIIJICHUEC npu

PCUICHUHU KU3HCHHBIX HpO6J'I€M.

0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

BIAJIETH HaBBIKAMH yaeOHO-
HCCIIe0BaTEIbCKOM H MPOEKTHOM
JIEeITEIbHOCTH, HaBBIKAMH paspenieHus
npo0em;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyalu3UpOBaTh 3aauy, BbIJIBUTATh TUIIOTE3Y
€e peLIeHMs, HAXOAUTh apryMEeHThl JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTphl U KPUTEPHUU PEIICHUS;
aHAJM3UPOBATh MOJTYYEHHBIE B XOJI€ PELICHUS
3aJ]auu pe3yIbTaThl, KPUTUUECKU OLEHUBATH UX
JOCTOBEPHOCTH, MIPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCJIOBHUSIX;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO
u MPAKTUYECKYIO obnacTtu
KHU3HENIEATSITHHOCTH,

yMETh MHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MPEIMETHBIX 00JIaCTeH;

3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SA3BIK  XUMHUHU,
(hakTONOTHYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe,
MOJIy9eHUU U 0€30MaCHOM HCIIOJIb30BAaHUH BAKHEUIITHX
HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEITLHOCTH YEIOBEKA;

YMEThH BBISBIISITH XapaKTEPHbIC MPU3HAKHU U B3aUMOCBSI3b
U3YYEHHBIX TMOHATUH, MPUMEHITh COOTBETCTBYIOIINE
MOHATUS  TIPH CTPOCHHS |
HEOPTraHWYECKUX M OPraHMYEeCKUX BEIIECTB M HX
MPEBPAIICHUH; BBISBISTH B3aMMOCBSI3b XUMHUYECKUX

3HAaHUH C MOHATUSIMM H MNPpEACTAaBIICHUAMU NOPYIrUux

OIIMCaHHNHN CBOMCTB

€CTECTBEHHOHAYYHBIX MPEIMETOB;
YMETh HCIOIb30BATh HAMMEHOBAHUS XHUMHUYECKHX
COEIMHEHUI MEKIYHapOJHOIO COX03a TEOPETUUECKON 1
MPUKIATHON XUMUM W  TPUBHAIbHBICE Ha3BaHUS
BOKHEWIIIMX BEIIECTB (ITWIICH, AllETUJICH, TJIMIIEPHH,
dbenon, dopmanbaerus, YKCyCHash KHUCJIOTa, TIHWIIMH,
yrapHblii Ta3, YIVIEKUCIbIA Ta3, aMMHUaK, TalleHas
U3BECTh, HETAIlIeHas U3BECTh, MTUThEBAs COAA U APYTHUX),
COCTaBIATH (DOPMYITBI HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEaKIHid, OOBSICHSITh
HUX CMBICI, MOJATBEPKAATh XAPAKTEPHbIE XUMHUYECKUE
CBOIiCTBa BELIECTB COOTBETCTBYIOITUMHU
AKCTIEPUMEHTAMH M 3aMMCIMH YPaBHEHUH XUMHUYECKUX
peaKuuii;

YMETh YCTAaHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX
HEOPraHWYECKMX M  OpPraHMYEeCKHMX  BEIIECTB K

onpejiefieHHbIM KJlaccaM M TpydnaM COEAMHEHUH,
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BBIABHUI'aTh HOBBIC nacu, nopeajiaratb

OPUI'MHAJIBHBIC ITOAXOAbI U PCUHICHU S,
CIOCOOHOCTD Hux HCIIOJIBb30BaHUA
IM03HABATEeILHON U COIMAIbHON IIPaKTHUKE.

B

XapakTepPU30BaTh UX COCTAaB M BAKHEHIIME CBOMCTBA;
OIpEeAEIATh BUJIbl XUMUYECKUX CBs3el (KOBaJCHTHas,
HWOHHAasl,  METaJuIM4ecKas,  BOJOpPOJHAs),  THUIIBI
KPUCTAJUIMYECKUX peeToK BEILECTB;
KJIaCCU(PUIIMPOBATH XUMUYECKHE PEaKLIUU;
copMHpOBATh MPEICTABICHHUS: O MaTepUATHHOM
€MHCTBE MHpA, 3aKOHOMEPHOCTSAX U I03HABAEMOCTH
SIBJICHUM TPUPOJbI; O MECTE€ W 3HAYCHUU XUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ pOJId B 00eCIeUeHUH
YCTOMUYMBOIO PAa3BUTHS YEJIOBEUECTBA: B PELICHUU
npo0JieM HKOJOTMYECKOM, SHEPreTUYECKO U MUIIEBON
0€30MaCHOCTH, B PA3BUTUU MEAULIMHBI, CO3JaHUH HOBBIX
MaTepuajoB, HOBBIX HMCTOYHHMKOB  JSHEPrUH, B
o0ecrnevyeHrnr paloHaIbHOIO MPUPOAONOIB30BaHuUs, B
(hopMUPOBAHUM MHUPOBO33PEHUSI W OOIIEH KYJIbTYphI
YeJoBeKa, a TakKXKe OHKOJOTHYECKH OOOCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3/10POBBIO U IPUPOJHON CpPELE;
BJIAJIETh CHUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIme MOHSATHUSA
(1OTIONTHUTENBHO K CUCTEME TIOHATHI 6a30BOT0 YPOBHS)
- H30TOIbl, OCHOBHOE M BO30YXJIEHHOE COCTOSHUE
aToma, rHOpUAN3aAIHS ATOMHBIX opoOwuraneii,
xumuueckas cBsi3b ("o" wum "m", KpaTHble CBSI3M),
MOJIIpHAas KOHLIEHTpalus, CTPyKTypHas dopmyina,
n3omepust (CTpyKTypHasi, TeoMeTpudeckas (Iiuc-TpaHc-
WU30MepHsl), THUMBl XUMHUYECKUX peakuud (romMo- H
reTepOoreHHbIC, 00PAaTUMBbIC H HEOOPATUMBIE), PACTBOPHI
(ucTHHHBIE, JCIIEPCHBIE CUCTEMBI),
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KPUCTAJUIOTUAPATHI, CTCIICHb IOUCCOLIMALINH,
AJIEKTPOJIN3, KPEKUHT, pu(OPMHUHT); TEOPUU U 3aKOHBHI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HaHUA,
Jexanie B OCHOBE TMOHMMAHUS TNPUYMHHOCTH H
CUCTEMHOCTH XHMUYECKUX SIBIICHUH, COBpPEMEHHbIC
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOJICKYJIIPHOM ¥ HAJAMOJEKYJISPHOM  YPOBHSX;
MMpEaACTaBJIICHHUA O MCXAaHHU3MaX XUMHWYCCKUX peaKuHﬁ,
TCPMOANHAMHUYCCKUX n KHHCTHYCCKHUX
3aKOHOMCPHOCTAX HMX MPOTCKAHUA, O XHUMHYCCKOM
PaBHOBCCHUU, JUCIICPCHBIX CUCTCMAX, (baKTOJIOFI/I‘-ICCKI/Ie
CBEICHMsI O CBOICTBaX, COCTaBe, IMOJIYUYEHUU U
6e30macHOM HCIIOJIb30BAHNN Ba)KHEHIIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
NPaKTUYECKON  JIEATENIbHOCTH  YeJOBeKa;  OOIIMX
HAYYHBIX NMPUHIMIIAX XUMHUYECKOTO MPOU3BOJCTBA (Ha
IIpUMepe IPOU3BOJACTBA CEPHOM KHCIOTHI, aMMHAKa,
MeTaHoJa, nepepaboTKu HEPTH);

YMETh MPOBOJIUThH PacyeThl 0 XUMUUECKUM (popMyam
" YPAaBHCHUAM XUMHUUYCCKUX peaxunﬁ C UCITOJIb30BAHUEM
¢u3znueckux  BenMYMH  (Macchl, oOBeMa  ra3oB,
KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: PAaCYCThI IO HAXOXKIACHHUIO
XUMHUYECKOH (OpPMYIIbI BELIECTBA; PacyeThl MaccChl
(oObema, KOJIMUYECTBAa BEIECTBA) MPOAYKTA PEAKIIMH,
€CJIM OJJTHO U3 UCXOAHBIX BEIIECTB JaHO B BUJIE pacTBOPa
C OIPENEJICHHOW MAacCOBOM JI0JE€H PpacTBOPEHHOIO
BEIIECTBA WJW JaHO B U30BITKE (MMEET MPUMECH);
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pacueTbl MaccoBOM MM OOBEMHOH JOJNM BBIXOJA
NPOAYKTa pEaKIUH; pacyeTbl TemIoBoro 3¢gekra
peakiuii, 00bEMHBIX OTHOILICHU Tra30B;

YMCTD BBIABJIATD XapPaKTCPHBIC IIPHU3HAKKU U B3aMOCBA3b
N3YUYCHHBIX HOHSITPIﬁ, MNPUMCHATH COOTBCTCTBYIOLIUC
IIOHATHUA npu OIMMCaHUHU CTPOCHHUA n CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX
NPEBpAICHN; BBISBISATH B3aHMMOCBS3b XUMHUYECKHX
3HAHUW C TOHATUSMH U TMPEACTABICHUSIMH JIPYTUX
npeaIMeToB st 0oJiee OCO3HAHHOTO MOHMMAHHUA H
00BSICHEHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA;
HUCITIOJB30BATh CHUCTECMHBIC XUMHUUYCCKUEC 3HAHUA I
OOBSICHEHUS! ¥ TPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOY;

YMETh HCIONb30BATh HAMMEHOBAHUSA XUMHUYECKHX
COEAMHEHHUI MEXKYHAPOJIHOI0 COI03a TEOPETUYECKON 1
HpHKJ’I&I[HOfI XVUMHHU U TPUBUAJIBHBIC Ha3BaHUA BCUICCTB,
OTHOCAIIMUXCA K M3YYCHHBIM KJIaCCaM OPraHU4YCCKUX U

HCOPTraHNYCCKUX COCHHHCHHﬁ; HUCIIOJIb30BaTh
XUMHUYCCKYHO CHUMBOJIMKY [JIs1 COCTAaBJICHHUSA q)OpMy'J]
HCOPTraHNYCCKUX BCIICCTB, MOJICKYJISIPHBIX u

CTPYKTYpHBIX  (pa3BEepHYTHIX,  COKpAIIEHHBIX U
CKENIETHbIX)  (OpMYJT  OpPraHWYECKUX  BEIICCTB;
COCTABJSITh YPaBHEHUS XHUMHUYECKUX pEaKknui U
pacKpbIBaTh ux CYIIHOCTB: OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakuuit MOCPEACTBOM
COCTaBJICHHUSI DJIEKTPOHHOTO OanaHca 3TUX peaKlUid;
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peakiuii MOHHOTO OOMEHa IyTEeM COCTAaBICHHUS HX
IIOJIHBIX M COKPALICHHBIX HOHHBIX YPaBHEHUW; peaKL Ui
TUAPOIN3a, pPEaKUuil KOoMIUIeKCcooOpa3oBaHHs (Ha
pUMepe TUAPOKCOKOMIUIEKCOB IIMHKA U aJIIOMMHUA);
NOJATBEP)KJIAaTh XapaKTEPHBIE XWMUYECKHUE CBOWMCTBA
BELIECTB COOTBETCTBYIOLUIMMH JKCIIEPUMEHTAMH U
3alMCAMH YPAaBHEHUN XMMHUUYECKUX PEaKLIUN;

yMeTh  KJIacCU(pUIMPOBATH  HEOpraHUYECKHEe U
OpraHMYECKHE BEIIECTBA U XMMHYECKUE PEaKIIHH,
CaMOCTOSITEJILHO BHIOUPATh OCHOBAHUS U KPUTEPUH JIJIs
KJacCU(UKALUN H3Yy4aeMbIX XMMHUYECKHX OOBEKTOB;
XapakTEepU30BaTb COCTaB W Ba)KHEWIHME CBOMCTBA
BEILIECTB, IPUHAJICIKALUX K ONPECICHHBIM KJIacCaM U
rpynmnaM COeIUHEHHH (IIPOCThI€ BELIECTBA, OKCHJBI,
TUAPOKCHU/IBI, COJIM; YTJIEBOJIOPOAbI, MPOCTHIE 3PUPHI,
CIMPTHI, (PEHOJIBI, AIbJETUABI, KETOHbI, KapOOHOBbIE
KUCJIOTBI, CIIOKHBIE 3(UPBI, KUPbI, YIIEBObI, aMUHBI,
aAMHMHOKUCIIOTBI, OEJIKH ); IPUMEHSTh 3HAaHUS O COCTaBE U
CBOMCTBAX BELIECTB JJIs OKCIIEPUMEHTAIIBHON ITPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUs
XUMHUYECKHUX peakumit 51 MIPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYILIECTBIICHHUS;

YMETh MOATBEPXKAATh HAa KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHOW CHOCOOHOCTH
OPraHWYECKUX COEIMHEHUN OT KpAaTHOCTU W THIIA
koBajieHTHOM cBs3u ("¢" u "m"), B3aMMHOIrO BIIMSHUSA
aTOMOB W TPyIIl aTOMOB B MOJEKYJaX; a TaKXe OT
0COOEHHOCTEeH peanu3ali pa3lnYHbIX MEXaHHU3MOB
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MIPOTEKaHUs PEaKLIUii;
YMETb XapaKTepU30BaTh 3JIEKTPOHHOE CTPOSHUE aTOMOB
(B OCHOBHOM U BO30YXIIEHHOM COCTOSIHWH) U HOHOB
XUMUYECKUX  dJeMeHtoB 1 - 4

[Tepuonunueckoint cucrembl .M. MenneneeBa u ux

NEepPHOJIOB

n.n

BaJICHTHBIC BO3MOXXHOCTH, HCTIOJB3Ys mousatus "s", "p",
"d-anekTpoHHbBIE" OpOMTANIN, SHEPTETHYCCKUE YPOBHHU,

OOBACHATH 3daKOHOMCPHOCTH  H3MCHCHUS CBOICTB

XUMHNYCCKHUX JJICMCHTOB n 06pa3yeML1X MU

COC,Z[I/IHGHI/Iﬁ o nNepuoJiaM M rpyIiiiam.

OK 4. OcymiecTBasATh TOUCK
¥ HCIONB30BaHHE HH(OpPMAIIHH,
He00X0oaAnMOM 17151 3¢ (HEeKTUBHOTO
BBITTOJIHEHUST TIPO(EeCCHOHATBHBIX
3ajja4, MNpo(ecCHOHAIBHOTO U
JMYHOCTHOTO PAa3BUTHSI.

OK 5. Hcnonp3oBare
MH(OPMaLIMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU
B npodeccuoHanbHOM
JesTeTbHOCTH.

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMUPOBAHHOCTH
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO

MHUPOBO33PCHUA,

pa3BUTHUSI HAYKH W OOIIECTBEHHOM MPaKTUKH,

KYJIBTYP,
CHOCO6CTBYIOHI€FO OCO3HAHHUK CBOCI0O MECTa B

OCHOBaHHOTO Ha JMajore
MTOJIMKYJIBTYPHOM MUPE;
COBEPILIECHCTBOBAHUE A3BIKOBOI u

YUTATENbCKOM  KYJbTYpPhl  KAaK  CpEICTBA
B3aUMOJCHCTBUSA MEXAY JIIOAbMU W IO3HAHUS
MHpA;

OCO3HAHUEC IEHHOCTHU HaquOﬁ JACATCIIbHOCTH,

TOTOBHOCTh  OCYLIECTBJISITH IMPOEKTHYIO H
HCCIIEI0BATEIBCKYIO JIeSITEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

OBnageHne  YHMBepPCAJIbHBIMH Y4eOHBIMH

N03HABATEJIbHBIMHY JeiiCTBUSIMHU:

YMEThb IUIAHUPOBATh W  BBINOJHATH XUMHUYECKHUU
JKCIIEPUMEHT (IIPEBPAICHUsS] OPraHUYECKHX BEIIECTB
IIPY HArpeBaHWM, MOJYYECHHE dTUJICHA U U3YyYEHUE €ro
CBOMCTB, KaueCTBEHHBIE pEaKUUU Ha albJEeTrUubl,
Kpaxmall, yKCYCHYIO KUCIIOTY; IeHaTypalus OeJIKOB IpH
HarpeBaHuH, ILBETHbIE pEaKLUHUU OENKOB; IPOBOAMUTH
peakuuyu HOHHOTO OOMEHa, OMPEENATh CPeAy BOAHBIX
pacTBOpOB, KAadeCTBEHHbIE peakUuu Ha cyiabdar-,
KapOoOHaT- M XJIOPHJI-aHHOHBI, Ha KaTHOH aMMOHHUS;
DKCIIEPUMEHTAJbHBIE 33aJa4d 10 TeMam

"Hemeramnsl") B COOTBETCTBHM C

pemaThb
"Metambl"  u
MpaBUJIAMHU TEXHUKH O€30MacHOCTU IMPH OOpaIleHuH C
BelIeCTBAMM U JaOOpaTOpPHBIM  000PYAOBAHUEM;
MPEJCTABISATH PE3YIbTATHl XUMHUECKOTO IKCIIEPUMEHTA
B (Qopme 3anucu ypaBHEHUI

peakuuii 1 GOpMyIHPOBaTH BHIBOJBI HAa OCHOBE STHUX

COOTBETCTBYIOIINUX

pe3yIbTaTOB;
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B) padoTta ¢ nHpopManmeii:

BJIaZICTh HaBBbIKAMH IIOJTYUYCHHUSA I/IH(l)OpMaI_II/II/I

u3 HCTOYHHUKOB pasHbIX THIIOB,
CaMOCTOSTENILHO OCYIIECTBIIATh IIOUCK, AHAJIN3,
CHCTEMaTHU3aLUI0 u UHTEPIPETAIHIO
nHpOpMAMK  Pa3NIWYHBIX BHIOB MU  (HOpM
NPEACTaBIICHHUS;

Co3lIaBaTh TEKCTHI B Pa3IMYHBIX (opmarax c
Y4eTOM Ha3HaueHUs MH(POPMAIUU H IIEJIeBOH
ayJANTOpUH, BHIOMpas ONTUMAIBHYIO (opmMy
NPE/ICTAaBICHUS 1 BU3YaTH3aLlUH;

OLIEHUBATh  JIOCTOBEPHOCTh, JIETHTUMHOCTb
nHpOpMAIINY, €€ COOTBETCTBUE ITPABOBBIM H
MOpaJIbHO-ITHYECKUM HOpMaM;

WCIOJIB30BaTh CPEACTBA MH()OPMAIIMOHHBIX U

KOMMYHHKAIIUOHHBIX TEXHOJIOTHHN B pPEeIICHUH

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHu3allMOHHBIX 3ada4 C CO6J'IIOI[CHI/ICM
Tpe60BaHHfI OPrOHOMMUKHU, TCXHHUKHU

0€30IacHOCTH, TUTHEHBI, pecypcocOepekeHms,
NPaBOBBIX M  JTUYECKUX  HOPM, HOPM
nH(pOpPMaIMOHHOM 6€30MacHOCTH;

BJIaJIeTh HaBBIKAMH PACIO3HABAHUS U 3alUThI
uHpopManuy, H(pOPMAIIMOHHOMN

0€30IMacCHOCTH JIMYHOCTH,

YMEThb aHaJU3UPOBATh XUMHUYECKYI0 HH(OOpMALHUIO,

IOJYy4aeMyl0 M3 Ppa3HbIX HMCTOYHUKOB (CpEICTB
MaccoBoi nHpopmanuu, cetb IHTEepHEeT U Apyrue);

BJIaJCTh OCHOBHBIMH METOJAaMM HAy4YHOI'O IO3HAHMS
BEIIECTB W XUMMUYECKUX sIBIEHMH (HaOioJeHue,

H3MCPCHHUC, DKCIICPUMCHT, MOI[eJ'II/II)OBaHI/IC);

YMETh IIPOBOJIUThH PacyeThl 10 XUMUYECKUM (popMyam
Y YPaBHEHUSAM XMMUYECKHUX PEAKLUH C UCTIOIb30BaHUEM
(u3NYeCKUX BEIMYUH, XapaKTEPU3YIOLINX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, o0beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJMYECTBA BEILECTBA;

HUCIIOJB30BaTh CHUCTCEMHBIC XHMMHUCCKHE 3HaHUA A

IIPUHATHA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusix, CBA3aHHBIX C BCICCTBAMH u Hux
IMIPUMCHCHUCM;

YMGTI) CaMOCTOATECIBbHO HJ'IaHI/IpOBaTI) 158 HpOBOI[I/ITI)
XUMHYECKUHM HKCHEPUMEHT (MOJIydeHHE U H3Y4YEHHE
CBOMCTB HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB,
KaueCTBEHHBIC PEaKIUU YTIIEBOJAOPOJOB Pa3IMUHBIX
KJIaCCOB M  KHUCIOPOJICOMEPKAIINX  OPraHUYEeCKUX
BEIIECTB, pEUICHHE OJKCIEPUMEHTANBHBIX 3adad II0
pacro3HaBaHWIO HEOPTaHWYECKHX W OPraHWYIECKUX
BEIIIECTB) C
oOpamieHust ¢

COOMOIEHNEM  TIpaBU  O€30MacHOTO
BEUIECTBAMH U JIabOpaTOPHBIM
obopynoBanueM, GOpMyJIUPOBATH IEIH UCCICTOBAHUS,

MPEJOCTaBIATh B Pa3NU4HOM (opMe pe3ynbTaThl
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9KCIIEPUMEHTA, AHAIU3UPOBAaTh M OLEHUBATh UX
JOCTOBEPHOCTb;
— yMeTb OCYHIECTBIATH  II€JICHANPABICHHBIA  IOUCK

XUMHAYECKOH HMH(OpMAIK B Pa3IUYHBIX HCTOYHHKAX
(HayuHass MU ydeOHO-Hay4yHas JMTEpaTypa, CpeIcTBa
MaccoBoi WHGopMaIuu, cetb WHTepHET W Jpyrue),
KPUTHYECKH aHaAIIM3UPOBATh XUMHYECKYIO
uHbopMaIlnIo, repepadaThiBaTh €€ U HCIOIb30BaTh B

COOTBETCTBUM C ITOCTABJICHHOM y‘Ie6H0ﬁ sanaqeﬁ;

— BJIQJETh CHUCTEMOM 3HAHMM O METOJaX Hay4YHOTO

MO3HAHUS  SBIICHUU IIpupoadbl, HCIIOJb3YCMbBIX B

CCTCCTBCHHBIX HAYKaX W YMCHUAMHU IIPUMCHATH 3TU

3HaHUSIT TPU  IKCIHEPUMEHTAIBHOM  HCCIIEIOBAHUU
BEIIECTB M IS OOBICHEHUS XHMUUYECKHX SBICHMI,
AMEIOIUX  MECTO B  MOPHUPOJE  MNPAKTUYECKOH

JACATCIIBHOCTH 4YCJIOBCKA U B HOBCGI{HGBHOﬁ KHU3HU,

OK 6. PaGoTarh B KOJJIEKTHUBE U
KoMaHze, 3(p(eKTUBHO 001IATHCS

C KOJJIeraMH, pPYKOBOJICTBOM,
MOTPEOUTENSIMHU.
OK 7. bparb Ha cebs

OTBETCTBEHHOCTh  3a  paboTy
YJIEHOB KOMaH/Ibl (MO TYNHEHHBIX ),
pe3yJIbTaT BBIIOJIHEHHUS 3a/TaHHIA.

- TOTOBHOCTb K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
Y CaMOOIIPEIETICHHUIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W  COUHMAIBHOMN
JIEeSATEIbHOCTH;

OBananenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU 1€ CTBHAMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- TOHHMMAaThb U HCIOJb30BATH MPEUMYILECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- TPUHUMATH LI€TM COBMECTHOM J€ATEbHOCTH,
OpPraHU30BbIBaTh U KOOPAMHUPOBATH JACHCTBHUS I10 €€
JOCTHXKEHUIO: COCTaBIIAITH  IIJIAaH  JCUCTBHH,

- YyMeTb NNaHMPOBaTb W  BbIMNONHATL  XMMWUYECKUI
3KCNepMMeHT (NpeBpaLLeHNs OpPraHMYECKUX BeLLeCcTB npu
HarpeBaHWK, NONyYEeHUe STUEHA U U3yYEeHUe ero CBOMCTB,
KauyeCcTBEHHble peaKkuMuM Ha anbAerngbl, Kpaxman,
YKCYCHYIO KUCNOTY; AeHaTypauns 6enKoB Npu HarpeBaHum,
LBETHble peakuumn H6enKoB; NPOBOANUTb PEAKLUN MOHHOTO
obmeHa, onpegenAatb cpeAy  BOAHbIX  PACTBOPOB,
KayecTBeHHble peakunn Ha cynbdaT-, KapboHaT- u xaopua-
aHMOHBbI, Ha KaTUOH aMMOHMUS; pewaTb
3KCNepumeHTanbHble 3agaynM no Temam "MeTannbl" wm
"HemeTannbl") B COOTBETCTBUM C MpPaBUAAMU TEXHUKM
6esonacHocTM npu  obpaweHun C BewecTBamMn U
nabopatopHbIM obopypoBaHunem; npeacTaBAATb
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pacnpeensiTh poju ¢ y4eTOM MHEHUN y4aCTHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOU paboTHI;

- KOOPAMHHUPOBATH U BBIIIOJIHATH Pa0OTY B YCIOBUSIX
pealbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBJIATh TO3UTHUBHOE CTPATETHYECKOE
MOBE/ICHWE B PAa3IMYHBIX CUTYyallUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBiaieHne YHHBePCAJIbHBIMHM PeryJisiTHBHbIMH
AeCTBUAMMU:

I') NPUHATHE ce0sl U APYTHX JIIO/Iei:

- IPUHUMATh MOTHBBI M apTYMEHTBI JIPYTUX JIIOJCH
[IPU aHAJIH3€E PE3YNIbTaTOB ACITEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHUX JIOJIEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU IPYroro 4YeI0BeKa,

pe3ybTaTbl XMMUYECKOTO 3KCNepMmeHTa B Gopme 3anuncu
YPaBHEHWUI COOTBETCTBYIOLLMX peaKkunin u Gopmynnposatb
BbIBOZAbl HA OCHOBE 3TUX pPe3yNbTaToB

OK 8. CamocTodaTeasHO
OTIpEeTISATh 3aa4u
po¢eCCUOHAIBHOTO u
JIMYHOCTHOTO pa3BUTHSA,
3aHHMAThCS CaMOOOpa30BaHUEM,
OCO3HAHHO IJIAaHUPOBATH

MOBBIIIECHUE KBATH(PHUKAIUH.

OK 9. OpuenrupoBaTbCsl B
YCIIOBUSX 4acTon CMEHBI
TEXHOJIOTUH B MPO(eCcCHOHANTBHOM
NEATETBHOCTH.

B o06.1acTH 1yXOBHO-HPABCTBEHHOI'0
BOCIIMTAHHSA:
— c(hopMUPOBaHHOCTh HPABCTBEHHOT'O CO3HAHMSI,
STHYECKOTO MMOBEICHU,
—  CIIOCOOHOCTH

OLICHUBATH CUTyalluIoO u

MIPUHUMATH OCO3HAHHBIC peIIeHus,
OPUEHTHPYICh Ha MOpPaTIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

— OCO3HaHWE JMYHOTO BKIJIQJa B TIOCTPOCHHE
YCTOMYMBOTO OYIyIIEro;

— OTBETCTBEHHOEC  OTHOIIEHWE K  CBOHUM

poauTensM W (WIW) OPYTUM YjeHAaM CEMbH,

CO3JaHNI0 CEMBHM Ha OCHOBC OCO3HAHHOI'O

c(OpMUPOBAHHOCTh YMEHMIH:

OLICHUBATh C

MPOTHO3UPOBATh,
AHATU3UPOBATH 51 MO3UIUEN
IKOJIOTHUECKOM 0€30MacHOCTH MOCIEICTBUS OBITOBON U
IIPOU3BOJACTBEHHOMN NEeATEIIbHOCTH
CBSI3aHHOW ¢ TiepepaboTKOI BEIIECTB; HCIOIH30BAThH

NOJIYUYCHHBIC 3HaHUA I HOPUHATAA T'PAMOTHBIX

YCJI0BCKaA,

pereHuit mpo0IeM B CUTYaIHIX, CBI3aHHBIX C XUMHUCH;
c(OpPMHPOBAHHOCTH YMEHHM:
IJIAHUPOBATh U IPOBOJUTH XUMHUUYECKUI SKCIIEPUMEHT C
coOyro/iIecHMeM TpaBuUil  0e30MacHoro oOpaiieHus ¢
obopynoBaHUEM,

CaMOCTOATECIBbHO

BELIECTBAMH M JJaOOpaTOpPHBIM
(GbopMyIMpOBAThH LIEIb UCCIEA0BaHUS, IPEACTaBIATh B

paznuuHON  dopMe  pe3ydabTaThl  IKCHEPHUMEHTA,
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NPUHATUSA LEHHOCTEH CEMEWHOW JKU3HH B
COOTBETCTBHUU C TpaguLUsIMU HapoaoB Poccuu;

OBnaneHne YHuBEpCaJbHBIMU PEryJsiTUBHBIMH

JelCTBUSIMU:
a) CAMOOPIraHU3aIMS:

CaMOCTOSITEIILHO OCYIIECTBIISATh
MO3HABATENbHYIO  JCSTENBbHOCTb, BBISBIIATH
npoOyieMbl, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbLHOMN

JESATEIbHOCTH U JKU3HEHHBIX CUTYALUX;
CaMOCTOATENIbHO COCTaBJISITh IUIAH PEIICHUS
MpoOJIeMbl C Y4ETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTSHHIA;
JaBaTh OIEHKY HOBBIM CHUTYaIIUsIM;
CIOCOOCTBOBAThH (bopMUPOBAHUIO u
MPOSIBJICHUIO HIUPOKOW JIPYIUIIMUA B Pa3HbBIX
00J1acTSIX 3HAHWUM, IOCTOSHHO ITOBBIIIATL CBOM

00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHb;

0) CAaMOKOHTPOJIb:

HCIIOJIB30BATh IPUCMBI pe(l).]'IeKCI/II/I JJIs1 OIICHKH
CUTyaluu, BLIGOpa BCPHOI'O pCIICHUSA;

YMETb OLCHUBATb PHCKU U CBOCBPEMCHHO
IMPUHUMATh PCIICHHUA 11O UX CHUIKCHUIO,

B) IMOIIMOHAJILHBII MHTEJJIEKT,

NPeAnoJIaralmui cpopMHUPOBAHHOCTD:

BHYTPEHHEHN MOTHBAINH, BKJIIOYArONIeH

CTPEMIICHUEC K OOCTHIKCHHIO LCJIM U YCIIEXY,

AHAJIM3UPOBATb U OICHHUBATL UX JOCTOBCPHOCTD,
c(OPMHPOBAHHOCTE YMEHMH: COOJIOJaTh IpaBHiIa
9KOJIOTUYECKU L[EIecO00pa3HOro MOBEACHUS B OBITY U
prIIOBOﬁ ACATCIIBHOCTH B HCIIAX COXpPaHCHHUA CBOCTO
30POBbS, OKPYKAWOIIEH MPUPOJHOM Cpeapl H
JOCTHIXXCHUA eé YCTOﬁqHBOFO pasBUTHA; OCO3HABATH

OIIaCHOCTBb TOKCHYHOI'O ,HeﬁCTBHH Ha )XUBbIC OPIr'aHU3MbI

OHpC,Z[eJ'IéHHBIX OpraHnM4YeCKHuX BCHICCTB, IIOHUMAaA
CMBICJI IIOKa3aTciiia HI[K, AHaJIN3UPOBATb
HCHGCOO6pa3HOCTB IMPUMCHCHUA OpPraHu4YCCKHuX

BCIICCTB B IIPOMBIINIJICHHOCTHU U B 6LITy C TOYKHU 3PCHUA
COOTHOLICHUS PUCK-II0JIb34a,
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ONITHMM3M, WHHUIMATUBHOCTD, YMEHHUE
JIECTBOBATL, MCXOS M3 CBOMX BO3MOKHOCTEH;
OMITIaTHH, BKJTIOYAIOIICH CIIOCOOHOCTH
IMOHUMAaTh YMOLUMOHAJILHOE COCTOSIHUE APYTUX,
YUYUTHIBATH ero npu OCYILIECTBIECHUH
KOMMYHHKAITUH, CIIOCOOHOCTH K COYYBCTBHIO H
CONEPEKUBAHUIO;

COIIMaJIBHBIX HaBBIKOB, BKIIIOYAKOIINX

CIIOCOOHOCTh BBICTpauBaTh OTHOILIECHUS C APYTUMHU

JIOIbMH, 3a6OTI/ITI>C$I, MIpOABJIATL HHTCPEC U

pa3pemiath KOHGIUKTHL;
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4.2. CTpykTypa U NpUMeEpHOe COAep:KaHHEe OLEHOYHBIX MaTepHajioB
AJIsi TPOMEXKYTOYHOM arrecTauu MO Y4yeOHOMY HpeaMeTy
«XuMHD»

[IpoMexyTouHas arTecTalus OOYYarOIIMXCS MPOU3BOIUTCS B (opme
muddepernuupoBanHoro  3adeta.  Jng  auddepeHnupoBaHHOTO  3a4eTa
pa3pabaThIBAIOTCS 3aJ]aHUs B KOTOPBIC BXoaaT: 20 TECTOBBIX 3aaHuii, | 3a1anne Ha
COOTBETCTBHE U 2 3aaauu. [Ipumep BapuanTa 3agaHui:

Yacrts 1
K kasxcoomy 3a0anuro 6 amoit yacmu oaemcs 4 eapuanma omeema, u3 KOmopbvix
MOJIbKO 0OUH NPAGUILHBLIL
A 1. O01ee 41ciio aTOMOB B MOJIEKYJI€ CEPHOM KHUCTIOTHI PaBHO
1)3 2)5
3)6 4)7

A 2. OTHOCUTENBbHAS MOJICKYJISIpHAst Macca OyAeT HauOobIIeH a1
1) HC1 2) H,O
3) HCIO, 4)Cl;

A 3 B atome yrjiepoaa IpoTOHOB, 3JICKTPOHOB U HGI?’ITpOHOB COICPKUTCA
1)12,6,6 2)6,6,6
3) 12,12,12 4) 6,12,6

A 4. KaTHOHBI - 3TO YaCTHUIIbI, KOTOPHIE UMEIOT
1) MONOXKUTENBHBIN 3apsi 2) OTpULIATETBHBIN 3apsi
3) He uMeloT 3apsa 4) nepeMeHHbIH 3apsia

A 5. BeniecTBo, 00pa3oBaHHOE KOBAJIEHTHOM MOJIAPHOM CBS3bIO, 3TO
1) NaCl 2) H,S

3) O 4) Al

A 6. B xakoM H3 IepeunCICHHBIX COCTMHCHHUIA CTETICHb OKUCIICHUS Cephl paBHA +4
1) SO; 2) H2S0s3

3) AlS; 4) H,SO4

A 7. Peakuiust HOHHOTO OOMEHA HJET 10 KOHIIA B PE3yJIbTaTe 00pa3oBaHUs
1) CO,t 2) NaCl
3) KNO3 4) Na,SO4

A 8. Bce BelmecTBa rpyIibl SIBISIOTCS KACIOTaMH
1) Cu(OH),, NaCl, HCI 2) HNO3, H,SO4, NaOH
3) st, HCl, HNO;3 4) MgSO4, CaC03, HsPO,
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A 9. B pacTtBOpe menoun npuoOpeTaeT MaTMHOBYIO OKPAaCcKy UWHAUKATOP
1) penondranenn 2) TaKmMyc
3) METHJIOBBINM OpaHKEBBIN 4) o

A 10. Peakius coenrHeHHs OTpake€HA B BApUAHTE
1) Fe +Cl; —... 2) Zn + HCl —...
3) Cu(OH); —... 4) H,SO4+ NaOH — ...

A 11. C HauOonbIIel CKOPOCTHIO MPU KOMHATHOM TEMIIEpATYype MPOTEKAET
pEeaKIus MEXITY

1) mopomikom sxene3a u 15% pactBopom HoSO4

2) nopourkoM xene3a u 10% pactsopom HpSO4

3) rpaHyJIMpOBaHHBIM kejie30M U 15% pactBopom H,SO4

4) rpanynupoBaHHbIM kese3oM U 10% pactBopom HpSO4

A 12. C Bosio# ipu OOBIYHBIX YCIIOBUSX PEArUPYIOT METAILIBI
1) Nau K 2) Nawu Cu
3) Snu K 4) Zn u Sn

A 13. Haubosnee cunbHO BbIpaXXEHbl HEMETAIUIMYECKUE CBOMCTBA Y
1)C 2) N
3)F 4)0

A 14. 'oMonoraMu MOTYT SIBIISITbCS
1) C2H2 u CGHG 2) C4H6 u C4H10
3) Cele " C5H10 4) CH3C1 u CH2C12

A 15. ®opmyna ankeHa 3To
1) HsC — CH; — CH;s 2) H,C =CH - CH3s
3) HC=C-CH; 4)H,C=CH-CH =CH;

A 16. K xakoMy TUITy OTHOCUTCS 3Ta pEaKIUs:
CH, =CH, + H, — CH; — CH;

1) neruapupoBanue 2) neruapaTanus

3) rugpupoBanue 4) noauMepusaIus

A 17. [lpupoaHsiii ra3 cOAEp>KUT TJIABHBIM 00pa3oM
1) Bomopon 2) npormax
3) 6yran 4) meTaH

A 18. U3 npenynoxenubix popmyn Beioepute Gopmyy KapOOHOBON KUCIOTHI

1) CH; COOH 2) CsH,0H
3) C, HsCOH 4) CH;COOC,Hs
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A 19. CuHee okpalMBaHU€ MNOSBIISIETCA MPH ACHCTBUU HOJa HA
1) TaGaeTKY ITFOKO3BI 2) pacTBOp caxapa
3) Kycouek caxapa 4) Kkycouek OaToHa

A 20. [IpupOoJHBIMHU TOJTUMEPAMH SBIISIOTCS

1) 6emok 1 kpaxmMan 2) NOJIUATUJICH U KallPOH
3) naBcaH U HUTPOH 4) benondopmanpaeru v MOJIUCTUPOT
Yacrtb 2

B1. le/l BBIIIOJIHCEHHUM 3TOT'0 3aIaHUA YCTAHOBUTE COOTBETCTBUE MEKAY
Ha3BaHHEM BelI€CTBA H €10 COCTAaBOM

HA3BAHUE BEIIECTBA COCTAB BEHIECTBA

A) XUpbI 1) aTO cMech yIiIeBOIOPOIOB

b) mbina 2) 3TO CNOXHbIE YQUPHI ITUIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT

B) HedTh 3) 3TO NOJAMMEPHI, TOCTPOCHHBIE U3 OCTATKOB

AMUHOKHCIIOT

') 6enku 4) 3T0 HaTpUEBBIE COJIM BBHICIINX KapOOHOBBIX

KHUCIIOT

5) 3TO cHOXKHBIE 3PUPHI ITUICHIIIUKOJIS U BBICILIUX
KapOOHOBBIX KHUCJIOT

OrtBeT:

Yactsb 3
3aganns C1, C2 cunTalTCcs BbINOJIHEHHBIMHU, €CJIM MPUJI0KEHO
COOTBETCTBYIOIIUM 00pa30M 0(pOpPMIICHHOE pellleHUe 3a1a4H.
C 1. Haiigute MaccoByIO JOJI0 KaXI0T0 AieMeHTa B MoJiekysie Metanainst HCOH
C 2. CkosbKO BOJIBI M caxapa HaJio B35Th, UTOObI MPUTroToBUTH 200 T 25 %
pactBopa. OTBET OKPYIJIMTE /0 LIEJIOTO YUCTIA.

Kpurtepuu onieHUBaHUsI TECTOBOI0 3a/IaHUA
Yactu 1 u2

3a mpaBUJIBLHBIA OTBET Ha Kaxjoe 3agaHue yactu 1 craButcs 1 6amwt. Ecim
yKa3aHbl JIBa U 00Jiee OTBETOB (B TOM YHCJIC NPABHWJIBHBIN), HEBEPHBIH OTBET WIIN
OTBET OTCYTCTBYET — () OasIOB.

B wactu 2 3amaHue ¢ KpaTKMM OTBETOM CUMTACTCS BBITIOJIHCHHBIM BEPHO,
€CJIM TIPaBUJILHO yKa3zaHa IOC/IeI0BaTeIbHOCTh MU(p. [IpaBMIIBHO BBITIOJHEHHOES
3amanue Bl oneHuBaroTcs ciaeayronmM oopa3zoM: 2 0asia — HeT omuook; 1 6amr —
JomnyliieHa ogHa omuoka; 0 0ayuioB — HONMyUIeHb! ABe U 0oJiee OMIMOKHU WIIA OTBET
OTCYTCTBYET.
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K KaXXIA0OMY 3a1dHUIO B ATOM 4YacTHu JacCTCA 4 BapuaHTa OTBCTA, U3 KOTOPLBIX
TOJIBKO OAHUH HpaBI/IJIBHBIﬁ

Kpurepuu onieHuBaHus 3HaHUI ¢ pa3BepPHYTHIM 0TBETOM
Yacrte 3
C 1. Haiizute MaccoBYIO JOII0 KXJAOTO 3JIEMEHTA B MOJIEKYJIC METaHas
HCOH

JJIeMeHTBhI 0TBeTa

( momyckaroTcs uHble GOPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €TI0 CMBICIIA)
1) Beruucnena monekyisipaas macca merananst: My (HCOH) = 2Ar (H) + Ar (C) + A: (O) =
2:1+12+16=30
2) Beruucnena maccosas jgoiist yriaepoaa: Ar (C) - 100% / My (HCOH) =12 - 100% / 30 =
40%
3) Beruucnena maccoBas gonst Bogopona: Ar (H) - 100% / My (HCOH) =2 -1-100% /30 =
7%
4) Beruncnena maccoBas fois kuciopoaa: Ar (O) - 100% / My (HCOH) =16 - 100% /30 =
53%

Kpurepuu oueHnBanus baJyibl
OTBeT NpaBUIIbHBIN U NOJIHBIN, BKJIIOYACT BCE HA3BAHHBIE DJIEMEHTHI 2
IIpaBriIbHO HaNKMCaHbI IEPBBIA IEMEHT U OJJUH U3 MOCIEAYIOIIHX TPEX 1
Bce aneMeHThI 0TBeTa HanMcaHbl HEBEPHO 0
MaxcumanvHolii 6ann 2

C 2. CxoJbKO BOJIBI M caxapa HaJio B3sTh, UTOOBI TPUTroTOoBUTH 200 T 25 %

pactBopa. OTBET OKPYIIMTE 0 LEJIOT0 YUCTA.
JJIeMeHThI 0TBETA
( mormmyckaroTcs HbIE (HOPMYITHPOBKU OTBETA, HE HCKAXKAOIIIE CMBICTA)

1) HaItmcaHa Q)OpMyHa IJI1 HAXOXKACHUA MacCOBOH AO0JIN paCTBOPCHHOI'O BCUICCTBA:
m BelllecTBa
o= ——-—:100%
m pacTBopa
2) BBIYHMCIICHA MacCa paCTBOPCHHOI'O BEILECTBA: M caxapa — ) OOJII paCTBOPCHHOI'O BCIIECTBA *
M pacreopa / 100% = 25% - 200/100% =50 r

3) BBIYMCIICHA MACCa BOJABL: M pactsopa - M caxapa = 200 — 50 =250 1

Kpurepun oueHnBanus BaJsibl
OTBeT NpaBUIIbHBIN U TIOJIHBIN, BKIIOYAET BCE HA3BAHHBIE DJIEMEHTHI 3
[IpaBHIBbHO HanMCaHBbI 1Ba BTOPBIX AJIEMEHTA 2
IIpaBriIbHO HaNKMCaH OJIMH U3 NEPBBIX JIBYX AIEMEHTOB 1
Bce aneMeHThI HanucaHbl HEBEPHO 0
Maxcumanvroli 6ain 3
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