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

1.1. O6nacTs npumenennst paGodeii PoOrpamMmbl

PabGouas  mporpamma  yuyeGHOro - mpexMera  SABJSETCS ~ 4YAaCThIO  OCHOBHOM
npodeccHoHaIbHOI 00pa30BaTeNbHON POrPaMMBI.

1.2. MecTo yueOHOI0 nipeIMeTa B CTPYKTYype 00pa30BaTeIbHONH MPOrpaMMbl

VYyeOHupli mpeAMET «XHUMHS» OTHOCHUTCA K 0a30BbIM  y4eOHBIM TpeaAMETam
o011eo0pa3oBaTeIbHOM MOArOTOBKU. YUeOHBIM NpeaMeT «XUMHUs» Hu3ydaeTcss Ha 0a30BOM
YpOBHE.

Oco0oe 3HaueHHe y4yeOHbIM mpeaMeT uMeeT npu (HPOPMUPOBAHMM M PA3BUTHH OOIIMX
KOMIIETEHIIUH:

OK O01. Beibupate crnocoObl pemnieHust 3agad  MNpo(ecCHOHAIbHOM JIeATeIbHOCTH
MPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. HMcnonp3oBaTb COBPEMEHHBIE CpPEJICTBAa IOMCKA, AHAIM3a W HWHTEPIPETALNU
uHpopmauuy M HHMOPMAIIMOHHBIE TEXHOJIOTHH Ul BBINOJHEHHUS 337ad Mpo¢ecCHOHAIbHON
NesITeNIbHOCTH;

OK 03. IInanupoBath M peagn30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U JTMYHOCTHOE
pa3BHUTHE, MPENNPUHUMATEILCKYIO JEATEIbHOCTh B NMpoQeccroHaNbHON cdepe, MCIOoIb30BaTh
3HaHUA N0 (PMHAHCOBOI IPaMOTHOCTHU B Pa3IMYHBIX KU3HEHHBIX CUTYaLUAX;

OK 04. DddexTnBHO B3aUMOACHCTBOBATH U PAOOTATh B KOJUICKTUBE U KOMAaH/IE;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKpPY)KAIOWIEH Cpeabl, pecypcocOepekeHHIO,
IPUMEHATh 3HaHHMA OO0 U3MEHEHHMH KiIMMaTa, MPUHLUUIBI OEpeXIMBOr0 IPOU3BOJCTBA,
3(pPEeKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CUTYaLIUsAX;

1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHHsI Y4eOHOT0 MpeaMeTa

Pabouyas nmporpamma ydebHoro mpeameta pazpadborana B coorBetctBuu ¢ ®I'OC COO, ¢
y4eToM TMpUMEpHOl pabouyeil mIporpaMmbl CpeaHero ooOmero o0pa3oBaHUs «XUMUSY,
ox06pennoit ®YMO no o6memy 06pazoBanuio (mpoTokot ot 29.09.2022 r. Ne7/22).

B pamkax ocBoeHus cojaep:kaHus y4dyeOHOro mnpeamera «XuUMUS», 00ecreUrBaeTCs
JOCTHKEHHE 00YJaIOIIMMUCS CIETYIOIINX Pe3yIbTaTOB:

JINYHOCTHBIX
B yactn - 0CO3HaHUS OOYyYalONIMMHCS CBOMX KOHCTUTYIIMOHHBIX NPaB H
IPaKIAHCKOTO 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSIKY;
BOCIIUTAHUA - TMpPeACTaBJEHHUS O COIMAIBHBIX HOpMax W  MOpaBHiIax

MEKJIMYHOCTHBIX OTHOIIICHUHN B KOJIJIEKTUBE;

- TOTOBHOCTM K COBMECTHOM TBOPUYECKOW MAESATEIBHOCTH NIPH
CO3JaHMM  y4eOHBIX  TPOEKTOB,  pEHICHUH  Y4EeOHBIX H
MO3HABATENIbHBIX 33/a4, BHITOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB;
- CHOCOOHOCTM TIOHMMAaTh W MPUHUMATh MOTHBBI, HAaMEpEHHS,
JIOTUKY W apryMeHTBl JAPYrHMX TNpU aHalu3e pa3TUYHbIX BHUJOB
yueOHOM e TEIbHOCTH;

B yactn - HCEHHOCTHOI'0O OTHOIICHHUA K HUCTOPUYCCKOMY H HAYYHOMY
MNaTPUOTHYECCKOI'O HacJIeAUIO 0TE€YSCTBEHHOM XUMUU,
BOCIIMTAHUSA - YBAXCHUA K HpOHECCY TBOPYUECTBA B obmactu TCOpHUU U

MPAKTUYCCKOTO MPUIIOKCHUA XUMUHU, OCO3HAHUSA TOT'O, YTO JAHHBIC
HAaYKH CCTb PC3YJbTAT IJIUTCIILHBIX Ha6J'IIOIlCHI/II\/'I, KPONIOTJIMBBIX
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OKCIICPUMCHTAJIbHBIX TIOMCKOB, IIOCTOAHHOI'O Tpylda y‘IéHHX u
MPAaKTUKOB;

- HHTCpCCa W IIO3HABATCJIbHBIX MOTHUBOB B IIOJYUCHUHU H
MOCJICIYIONEM aHAIM3e WHPOPMAIMH O TEPEIOBBIX JTOCTIKECHUSIX
COBPEMEHHOM OTEYECTBEHHON XHUMUMU;

B yacTu 1yxoBHO-

- HpaBCTBCHHOT'O CO3HAHUA, STUYCCKOI'O IMOBCACHUAA,

HPaBCTBCHHOI'O - CIIOCOOHOCTH OLCHMBATL CUTyallUH, CBA3AHHBIC C XHMMHWYCCKHUMH
BOCIIMTAHUA SIBJICHUSIMH, Y IIPUHUMATL OCO3HAHHBIE PEIICHUA, OPUEHTUPYICH Ha
MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTU
- T'OTOBHOCTH OICHUBATb CBOE MNOBCACHUEC W TIIOCTYIIKKM CBOUX
TOBAapUIIEH C MO3UIUN HPABCTBEHHBIX M IIPABOBBIX HOPM H C
y4€TOM OCO3HAHHS MOCJIEACTBUI NIOCTYIKOB;
B uactu - TIOHMMaHMs [IEHHOCTEH 370pOBOTO U Oe30macHOro 00pasza >KU3HHU,
(pusugeckoro HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
BOCIIMTAHUS (bU3NIECKOMY U TICHXUIECKOMY 3/I0POBBIO;

- coOmoieHnst paBmwiI 0€30mMacHOro OOpalleHusl C BEIIeCTBAaMH B
OBITY, TOBCETHEBHOM JKHU3HH, B TPYIOBOH JICATEITHHOCTH;

- TIOHWMaHUs  ITICHHOCTH  TPaBWJI  WHAWBHUIYAIbHOTO |
KOJUICKTHBHOTO  O€301acHOrO  TOBEJACHHWS B CHUTYaIUsX,
YTPOKAIOMIUX 3I0POBBIO U KH3HU JIIOJICH;

- OCO3HaHUS TIOCICACTBHA W HENPHITHS BPEAHBIX IPUBBIYCK
(ynoTpebiieHus anKoroJis, HAPKOTUKOB, KypeHHs!);

B yactu TpynoBoro
BOCIIUTAHUS

- KOMMYHHKaTHBHOM KOMITIETEHTHOCTH B yueOHo-
HCCIEA0BATEIBCKON  NIEITEIBHOCTH, OOIIECTBEHHO IIOJIC3HOM,
TBOPYECKOM M APYruX BUAAX ACATEIHHOCTH;

- YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX 3a7a4
COITMATLHOM HAINPaBJICHHOCTH (B paMKaX CBOETO Ki1acca, IKOJIbI);

- MHTEpeca K MPaKTUYECKOMY H3y4eHHI0 MPOGECcCHil pa3IMuHOTO
poja, B TOM YHCJIe HA OCHOBE ITPUMEHEHUS IIPEIMETHBIX 3HAHHUH 110
XUMHUU;

- YBaOXEHHUS K TPYIy, JIOASIM Tpylda M pe3yabTaraMm TpPYAOBOM
JIEeITEIbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBUIyaJbHOMN
TpaekTopuu oOpa3zoBaHus, Oyaymed npodeccun W pearu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX
WHTEPECOB, CMOCOOHOCTEH K XHMHH, WHTEPECOB M MOTPEOHOCTEH
0O0IIIeCTBA;

B yacTn
IKOJOTrNYECKOI0
BOCIIUTAHUSA

- 9KOJIOTUYECKH I1eJIeCOOOPa3HOro OTHOLICHUS K MPHUPOJAE Kak
VICTOYHUKY CYILIECTBOBAHUS )KU3HU HA 3EMIIE;

- IMOHHMMAaHMs TJ00AJIBHOIO XapakTepa 3KOJOIMYECKHX IMpoOIeM,
BIUSHUSA SKOHOMUYECKHX IPOLIECCOB HAa COCTOSHUE IPUPOJHON U
COLIMAIbHOU Cpebl;

- OCO3HaHUS HEOOXOJAMMOCTU MCIIOJIb30BaHMsI JOCTHXKEHUH XUMUU
JUISl pELIEHUs BOIIPOCOB PallMOHAIBHOTO IPUPOJIOIIOIB30BaHNUS;

- aKTMBHOIO  HENpUATUSA  JEHUCTBUM, IPUHOCALIUX  BpPEI
OKpYXKarollled IPUPOJHOM  Cpele, YMEHHUSA IPOTHO3UPOBATH
HeOIaronpusTHbIE JKOJIOTUYECKUE MOCJIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBPALATh UX;

- HaJu4Ms Pa3BUTOIO 3KOJIOTMYECKOIO MBIILIECHUS, DKOJIOTUYECKOU
KYJbTYpBI, OIBITA JEATEIBHOCTH DKOJOTMYECKOW HAIPaBICHHOCTH,
yMEHUsA PYKOBOACTBOBAThHCS UMHU B II03HABATEIILHOM,
KOMMYHUKAaTUBHOM W  COLMAJIBHOM MpaKkTHKe, CIOCOOHOCTH
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1 YMCHUS aKTUBHO IIPOTUBOCTOATL UICOJIOTUN XGMO(bOGI/II/I

B yacTu neHHoCTH
HAYYHOI'0 MO3HAHUA

- MHPOBO33PEHHUs], COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH
1 OOIECTBEHHOM MPAKTHUKH;

- TIOHUMaHUs Cenu(UKA XUMHUU KaK HayKd, OCO3HAHHA €€ poJii B
(OpMUPOBAaHUM PAIIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU
L[EJIOCTHOTO IIPE/ICTABIICHUS
00 OKpyXalolleM MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJOBEKa, B
NO3HAHWUU TIPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHHH MpoodieM
COXpaHEHUs NIPUPOTHOTO PABHOBECHS;

- yOeXXAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHU JUISI COBPEMEHHOMU
LIABUIN3ALUN:

B €€ TyMaHMCTMYECKOM HANPAaBICHHOCTH W BaXHOW pOJU B
CO3JaHMM HOBOW 0a3bl MaTepUalbHON KYJIbTYpPhl, B PELICHUU
I7100aNBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM,  DHEPreTUYECKOW, TMHILEBOM W JKOJOTMYECKOU
0€30MacHOCTH, B pPa3BUTUU MEIUIUHBI, OOECIIEYEHUU YCIOBHIA
YCIIEUTHOTO TpPyZa U SKOJOTHYECKH KOM(MOPTHOW >KU3HM KaXKJIOTO
yjIeHa OOIIeCTBa;

- €CTECTBEHHO-HAY4YHOM TI'DPAMOTHOCTH: TIOHMMAHMS CYIIHOCTH
METOJIOB TIO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS IS aHaIu3a U
OOBSICHEHUS ABJICHUN OKPYKAIOLIEr0 MUPA M MPOUCXOISIIUX B HEM
U3MEHEHHH, yMEHUs JieNlaTh 000CHOBAHHBIE 3aK/IIOYEHUS Ha OCHOBE
Hay4yHbIX ()AaKTOB M HMMEIOLIIUXCSA IAHHBIX C IEIbI0 IOJIY4EHUS
JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSTENIBHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS
JUIsl peleHns Ipo0eM B peabHbIX )KU3HEHHBIX CUTYalMsX;

- MHTEpeca K MI03HAHUIO, UCCIIEI0BATEIbCKON NEATEIbHOCTH;

- TOTOBHOCTH U CHOCOOHOCTH K HEIpPEpPBIBHOMY 0OOpa3oBaHMIO U
caM000pa30BaHUIO, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAaHHUH IO
XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMU NTOTPEOHOCTAMU;

- HUHTEepeca K OCOOEGHHOCTAM TpyAa B paslnyHbIX cdepax
po(eCCHOHATILHOMN 1€ TEIbHOCTH.

MeTanpeaMeTHBIX

1. YuuBepcajbHble yueOHbIe IO3HABATE/IbHbIE /ICHCTBHUS

BasoBble
JOTrHYeCKHe
neicTBHUSA

- CaMOCTOATCIIBHO (I)OpMyJ'II/IpOBaTB H aKTyaJIUu3UupOBaATb HpO6J’I€My,
paccMaTpuBaTh eé BCCCTOPOHHC;

- OIIPCACIATh LCIU ACATCIbHOCTH, 3adaBas I1apaMCETPbl U KPUTCPUU
HUX  JOCTHIXCHHA, COOTHOCUTHL  pPE3YyJIbTaTbl  ACATCIBHOCTH C
IMOCTAaBJICHHBIMU LCJISAMHU

- HUCIIOJIB30BATh MIPpH OCBOCHUU 3HaHUH HpI/IéMH JOTrNUYC€CKOIro
MBIIIJICHUA BBLACIIAITE  XApPAKTCPHBIC  IPU3HAKU MOHSATHU U
YCTaHABJIMBATb HUX B3aUMOCBs3b, HCIIOJIb30BATH COOTBCTCTBYIOIIUC
IOHATHUSA OJIA O0OBSICHEHHS OTACIBHBIX q)aKTOB U SBJICHUH,

- BLI6I/IpaTL OCHOBAHHA U KPpUTCPUU IS KJ'IaCCI/Iq)I/IKaI_II/II/I BCIICCTB U
XUMHUYCCKUX peaKLleI;

- YCTaHaBJIMBATb MNPpUYNHHO-CJICACTBCHHELIC CBA3U MCKIY
HU3Yy4aCMbIMH SABJICHUAMMU,

- CTPOUTH JIOTHYCCKHUEC PACCYXKICHHUA (I/IHILYKTI/IBHBIG, ACOYKTUBHEIC,
Je(e] aHaJ'IOFI/II/I), BbISIBJISITb 3aKOHOMCPHOCTH W TIPOTUBOPCUUSA B




paccMaTpuBaeMbIX  SIBICHHSX, (OPMYIUPOBATH  BBIBOJIBI U
3aKJIIOUCHUS;

- TPUMEHSATh B TIPOLIECCE TO3HAHUS HCIOJIb3yeMble B XUMHH
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, IPe0Opa30BBIBATh MOJICITHHBIC
NpEACTAaBICHUS] — XUMHUYECKHM 3HaK (CHMBOJI) DJIEMEHTA,
XHUMHYECKass QopMylsia, YpaBHCHHE XUMHUYECKOW pEaKIud —
IpH pEIICHHH Y4eOHBIX IMO3HABATEIBHBIX W MPAKTHUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS
XapaKTEPHBIX TMPU3HAKOB M3YyYaeMbIX BEHIECTB MU XUMHUUYECKHUX
peaKuui.

Ba3oBble
HCCJIeN0BATEILCKUE
JHeHCTBUA

- BJaJeTh OCHOBAaMHU METOJOB HAay4YHOTO IIO3HAHMs BEIIECTB U
XUMHUUYECKUX PEAKIIHIL;

- (dopMmynupoBaTh LEIM M 3aJauyd MCCIENIOBaHUS, HCIIOJIb30BATh
MOCTABJIEHHbIE M CAMOCTOSITEILHO CPOPMYIMPOBAHHBIE BOINPOCHI B
KayecTBE MHCTPYMEHTA IO3HAHHUS W OCHOBBI A (OPMHUPOBAHUSA
TUIOTE3bI TI0 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUN;

- BIAJETh HaBbIKAMHM  CAMOCTOSITENIbHOTO  IUIAHMPOBAHUS U
MPOBEJICHUSI YYEHUYECKHX HKCIIEPHUMEHTOB, COBEpPUICHCTBOBATH
yMEHMsI HaOmogaThb 3a XOJOM  Ipollecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3yiabTaT, (OopMYyIHpPOBaTH 000O0IIEHUS U
BBIBO/Ibl OTHOCHUTEINIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEJOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeNIaHHOM padoTe;

- IpHOOPETATh OMBIT YYCHUIECKON MCCIE0BATEIIBCKON U MTPOCKTHOM
NEATeNbHOCTH, TPOSIBIATH  CIIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSATEIbHOMY TIOUCKY METOJIOB PELICHUs MPaKTUYECKUX 3a/1ad,
PUMEHEHHIO Pa3IMYHbIX METOAOB MO3HAHMSL.

PaGora ¢
uHdopmanuei

- OpHEHTHUPOBAThCS B Pa3IUYHBIX HCTOYHUKAX HHOOpMAIUH
(HaydHO-TIOTIYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO  COJACpIKaHUs,
CIIpaBOYHBIC MMOCOOMs, pecypchl HWHTepHeTa), aHAIU3UPOBATH
UHPOPMALIMIO  pa3IMYHBIX BHJIOB H  (OPM  IPEACTABIICHUS,
KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHBOPEYHBOCTH;

- (GopMyIMpOBaTH 3alPOCHl U TMPUMEHSTh PAa3JIMYHbIC METOJBI MPH
noucke ¥ orbope uHGMOpPMAIHK, HEOOXOAMMOM VIS BBIOJHEHHS
y4eOHBIX 3a/1a4 ONPEACIEHHOTO THIIA;

- mpuoOperaTh  ONBIT  HWCHOJb30BaHUS  WH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHIA U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTEJIBHO BBIOMPATh ONTHMAIbHYIO (HOPMY TPEICTaBICHUS
uHpopMaluu (cxembl, TpaduKy, AUArPaMMBbI, TaOIUIbI, PUCYHKH H

Apyrue);

- UCIOJIb30BaTh HAYYHBIN S3bIK B Ka4eCTBE CPEICTBA MpPHU padboTe C
XUMUYECKOH  MH(pOpMaIHen: OPUMEHSTh  MEKIPEIMETHBIC
(dpuznueckue u MaTeMaTH4eCKUe) 3HaKU

¥ CUMBOJIBI, (hOpMyIIbl, a0OpeBHATypbl, HOMEHKJIATYPY;
- MCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH

2. YHI/IBepca.]'ILHbIe KOMMYHHKATHBHBIC JEeHCTBHUA

- 3aJaBaThb BONPOCHl IO CYyIIECTBY OOCyXJaeMOl TeMbl B XOJe Juajora
W/WINA TUCKYCCHH, BBICKAa3bIBaTh WIEH, (HOPMYIUPOBATH CBOU MPENTI0KEHHUS OTHOCHUTEIHHO
BBIIIOJIHEHUS TIPEUI0KEHHON 3a1a4H;

- BBICTYNAaTh C IPE3EHTALMENl pe3y/lbTaTOB IO3HABATEIBHOM NEATEIBHOCTH, IMOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHHMM XUMHYECKOIO
HKCIIEPUMEHTA, MPAKTHUYECKOH paboThl MO HCCIEOBAHUIO CBOMCTB M3y4aeMBIX BEILECTB,
peannzanuu y4eOHOTO IIPOEKTA, " dopmynupoBaTh BBIBO/IbI
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[0 pe3ylbTaTaM IIPOBEAEHHBIX HCCIENOBAHUM IIyTEM COIVIACOBAHMS IO3ULMH B XOJIE
oOCyKJeHHsI 1 0OMEHA MHEHUSIMHU.

3. YHuBepcajabHbIe peryJsiTHBHbIE 1eilicTBUS

- CaMOCTOSITENIbHO IUIAHUPOBATH W OCYHIECTBIATH CBOIO TO3HABATENBHYIO JESTEIHHOCTD,
ompenenss e€ 1eNu U 3a/1a4i, KOHTPOJIUPOBATh U 110 MEepe HEOOXOTMMOCTH KOPPEKTHPOBAThH
IpeaIaracMbli aIrOpUTM JIEHCTBUN npu BBIIIOJITHEHUU y4EOHBIX
U HCCIENOBATENbCKUX 3a1ad, BHIOMpaTh Hamboliee A(PQPEKTUBHBIN CrOCOO MX pemeHHs ¢
y4€TOM MOJTy4EeHHUSI HOBBIX 3HAHHH O BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

- OCYILECTBJIATh CAMOKOHTPOJIb JISITEAbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

IIpeamMeTHBIX

IIpeomemmwie peszynomamsl oceoeHus Kypca « Opeanuyeckas Xumusy Ompaxicaron.

- c(OpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECTE€ U 3HAYEHUU OPTaHUYECKON XUMUM B CUCTEME
€CTECTBEHHBIX HAyK W €€ poJi B OOECIEUYCHHH YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA: B
pelieHuu MmpooJeM SKOJIOTHYECKOM, IHEPTreTUYECKON M THIINEBOM O€30MacHOCTH, CO3AaHUHU
HOBBIX MAaTE€pUAJOB, HOBBIX WCTOYHHUKOB DSHEPTHH, B OOECIEUCHUH palMOHAIHHOTO
MIPUPOJIOTIONIE30BaHUS, B (DOPMUPOBAHUH MHUPOBO33PEHUS W OOIIEH KyJIbTYpPhI YEJIOBEKa, a
TaKKe SKOJIOTHUYECKH 000CHOBAHHOCTH OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPUPOJTHOM CPEeJie;

- BJIAJICHHE CUCTEMOW XHMHUYECKHX 3HaHHI, KOTOpas BKJIIOYAET:  OCHOBOIMOJIAraroIlIne
MOHATUS — XUMUUYECKUH AJIEMEHT, aToM, SIIPO U AJIEKTPOHHAs 000J10YKa, aTOMHBIE OpOUTAIIH,
OCHOBHO€ M BO30OYKIIEHHOE COCTOSHHS aToMa, THOpHUIM3AIUsl aTOMHBIX OpOHWTaJIel, WOH,
MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPHUIIATEIHHOCTh, CTETICHh OKUCIICHHS, XUMHYECKasi CBS3b,
MOJIb, MOJIIpHAsE Macca, MOJISIPHBI 00BEM, YIIepOIHBIN CKeneT, (PyHKIMOHAIbHAS TPYIIa,
paavkai, CTPYKTYpHbIe (OpMyIbI, U30MEpHs, U30MEPhl, TOMOJOTUYECKUA PsJl, TOMOJIOTH,
OPraHM4YeCKUe COCIAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO; TEOPHUH, 3aKOHBI,
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JIekKAIIUE B
OCHOBE TMOHHMMaHUS MNPUYAHHOCTH M CUCTEMHOCTH XHMHWYECKHX PEaKuid, O B3aUMHOM
BIIUSTHUM aTOMOB W TPYIIT aTOMOB B MOJICKYyJax; (haKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIyYUCHUH U OE30MacCHOM HCITOJIb30BAHMM BAXKHEHIIMX OPraHUYECKHX BEIIECTB B
OBITY U TIPAKTUYECKON NEATECIHHOCTH YEJOBEKa, OOIIMX HAYYHBIX MPHUHIIUIAX XUMHYECKOTO
MPOU3BOJICTBA;

-chOPMHUPOBAHHOCTh YMEHUM: BBISABIIATHh XapaKTePHBIC MPU3HAKHU MMOHATHHA, YCTAaHABINBATh WX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPU OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHUM;

-C)OPMUPOBAHHOCTh YMEHUH: HCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJUKY MJIi COCTaBICHUS
(dbopMyn OpraHUYECKUX BEIIECTB; COCTABIATh YPaBHEHUSI XMUMHUYECKUX PEAKINI U PacKpbIBaTh
UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHA, PEaKIlii HOHHOTO 0OMEHa;

- cOpMHUPOBAHHOCTh YMEHUH: yCTaHABIMBATh NMPUHAAJICKHOCTh M3YYCHHBIX OPraHUYeCKHX
BEILIECTB 0 MX COCTaBy M CTPOEHHUIO K OMNpPEACIEHHOMY KJAcCy COEIMHEHMI, NaBaTb UM
Ha3BaHUs 10 CUCTEMAaTUYECKONM HOMEHKJIATYype U MPUBOIUTH TPUBHAIbHBIE HA3BaHUA IS
OT/AENbHBIX MPEJICTaBUTEIEH OPraHUNYECKUX BEIIECTB;

- chOpPMUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XHMHUYECKON CBS3M B OPraHUYecKHX
COCIMHCHMSX;

- c(OpMHUPOBAHHOCTh YMEHHSI TPHUMEHSITH TOJOXKEHUS TEOPUU CTPOCHUS OPraHUYeCKUX
BemecTB A. M. byrnepoBa ans oObsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS;

- cOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, CBOWCTBA TUIMHYHBIX
MpEACTaBUTENEH KIACCOB OPraHUMYECKUX BEUIECTB; WIUTIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHMX PEAKUUA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

- copMHpPOBAHHOCT, YMEHHS TMOATBEPXKIATh HAa KOHKPETHBIX MPUMEpax XapakTep




3aBUCHMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHMYECKUX COCJAWHEHUN OT KPAaTHOCTU WU THIIA
KOBaJIECHTHOU CBs3U, B3AMMHOI'O BJIMAHUA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIaX;

- cOpMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOUYHUKU YIIIEBOJOPOJHOTO ChIPHS,
CIOCOOBI ero mepepaboTKH U MPAKTUIECKOE MPUMEHEHHE TPOIYKTOB IIepepaboTKu;

- CcOPMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHMA O €CTECTBEHHO-HAyYHBIX METOJAX H
YMEHHUSI TPUMEHATH OSTH 3HaHUS; CHOPMHPOBAHHOCTH YMEHHUS TPHUMEHATH OCHOBHBIC
oncpanunuunu MBICIINTEIbHOU ACATCIIBHOCTH I U3Yy4YCHUA CBOICTB BCIICCTB N XHUMHUUYCCKUX
peaKuuii;

- C(bOpMI/IpOBaHHOCTI) yMCHPIfII BEISIBIISITh B3aMMOCBSI3b XUMHYECKUX 3HAHUU C NOHSATHUSIMH U
MIPEJICTABICHUSIMU JIPYTUX ©CTECTBEHHO-HAYYHBIX IMPEAMETOB Ui 00Jieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MAaTCPUAJIBHOTO €AMHCTBA MHPA; UCIIOJIB30BATE CUCTCMHBIC 3HAHUS T10
Opl"&HH‘-IGCKOfI XUMHUHN  OJIA o0ObsACHEHUS WU IMPOTHO3UPOBAHHUA HBHGHHﬁ, UMCIOIIUX
€CTECTBCHHO-HAYIHYIO TTPUPOY;

- C(pOPMUPOBAHHOCTb YMEHUW: TMPOBOAUTH pacu€Tbl MO XUMHUYECKUM (opMmyraMm u
YpPaBHCHUAM XUMHUYCCKUX peaKHI/II\/'I C HUCIIOJIB30BAHUEM (1)I/ISI/I‘ICCKI/IX BCJINYHMH,
XapaKTCpU3yrOIux BCUICCTBA C KOJIMYECTBEHHOU CTOPOHBI: paC‘-IéTI)I II0 HaXOXIACHHUIO
XUMHAYECKOUI (1)OpMy.]'II)I B€IIECTBA 110 U3BECCTHBIM MAaCCOBBIM J0JISIM XUMHUYCCKHX 3JICMECHTOB,
MPOJIyKTaM CTOpPaHUs, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

- c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AHAIM3UPOBATh W OIEHWUBATH C TO3UIUEH
IKOJIOTHYECKOH 0e30MacHOCTH TIOCICICTBUS OBITOBOW W IPOW3BOJICTBEHHOW JEATCIHHOCTH
YeJIOBEKa, CBSI3aHHOW C TepepadOTKOM BEIIECTB; HMCIOJIB30BATh IMOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLIUsX, CBSI3aHHBIX C XUMHUEH;

- c(hOpMHUPOBAHHOCTh YMEHHUU: CAaMOCTOSITENIbHO IUIAHUPOBATH M IPOBOJUTH XUMHUYECKHM
AKCIIEPUMEHT C COONIOZICHHMEM TpaBWJI O€30mMacHOr0 OOpallleHHus C BEIIeCTBAMU H
nabopatopHbIM 00OpynoBaHuEM, (OPMYIUPOBATH LENb HCCIEAOBAaHUSA, MPEICTaBISITh B
paznuuHOil  (opme pe3ynbTaThl  OKCIIEPUMEHTa, AaHAJW3UpOBaTh U  OLEHHUBAaTh HX
JIOCTOBEPHOCTE;

- chOpMHPOBAHHOCTh YMEHHI: COOMI0aTh TMpaBWia AKOJOTHYECKU IeJIeco00pa3HOTo
MOBEACHUA B OBITY M TPYIOBOI [AEATEIbHOCTH B IENSAX COXPAHEHHUS CBOETr0 3/I0POBbS,
OKpY)Kalolllel MPUPOTHOM Cpelbl U JIOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS; OCO3HaBaTh
OMACHOCTh TOKCHUYHOTO JICHCTBUS HA JKHMBBIE OPraHU3MbI OMNPEICNEHHBIX OPraHUYECKHX
BEIIECTB, MOHUMas cMbica nokazatens [1JIK; ananuzupoBats 11€51€c000pa3HOCTh IPUMEHEHHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3pEHUSI COOTHOILIEHHS PUCK-
10J1b34;

- c(opMHpPOBAHHOCTH YMEHHUI: OCYHIECTBIIATH LEJCHANPABICHHBIN IMOUCK XUMHUYECKOU
uHopMallUd B Pa3IUYHBIX HCTOYHHMKAX, KPUTHUECKH aHAJU3UPOBATH XUMHYECKYIO
nH(popMalnIo, epepadaTbiBaTh €€ 1 UCIOIb30BaTh B COOTBETCTBHHU C IMOCTABICHHOM yueOHOM
3aJ1avuen.

IIpeomemnvie  pesynomamuvl  oceoenus kKypca «Obwas u HeopeaHuueckas Xumusiy
ompasicarom.

- ¢(hopMHPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABATEIHbHOCTHU SIBJICHUM MPUPOJBI, MECTE W 3HAYCHHH XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJid B 00eCreYeHNH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOIEM IKOIOTUYECKOM
Y TIMINEBOM 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJAHHHM HOBBIX MaTepUajoB, HOBBIX
HUCTOYHUKOB DHEPruM, B OOECIEUEeHUH PAUOHAIBHOTO  TMPUPOJOINONB30BAHUS, B
(GbopMHUpPOBaHUHM MHUPOBO33PEHUS W OOIIEH KyIbTyphl UYEIOBEKAa, a TaKKe IKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 370POBBIO U MPUPOTHON CPE/IE;

-COPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUS — XUMHUYECKHH JJIEMEHT, aToM, SAPO, M30TOIIBI, AJIEKTPOHHAS
o0oJyiouka aToMa, OpOUTAIM, OCHOBHOE U BO3OYKIEHHOE COCTOSIHHSI aToMa, THOpHAM3aIus
aTOMHBIX OpOWTaNeill, MOH, MOJIEKYNa, BaJeHTHOCThb, 3JEKTPOOTPHUIATENLHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl CBSA3b, KPUCTAIIINYECKAs PEIIeTKa, XMMHUYeCKas Peakiusi, pacTBop,
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AJIEKTPOJIUTHI, HEIJICKTPOJUTHI, IICKTPOJUTUUYECKAs AUCCOLMAIUS, CTENEeHb IUCCOLMAIIUS,
BOJIOPOJIHBIA TOKa3aTeb, OKUCIUTENb, BOCCTAHOBUTEINb, TEIJIOBOH 3(dexT Xxumudeckoi
peakln, CKOPOCTb XUMUYECKOW pEeakIMM, XWMHYECKOE€ PaBHOBECHE; TCOPUM M 3aKOHBI,
3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHUS, JIekKaIIUEe B
OCHOBE TIOHUMAaHHUs TMPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX SBJICHUN; COBPEMEHHBIC
MPEACTaBICHUSI O CTPOCHUM  BEIIECTBA HAa  aTOMHOM, HOHHO-MOJICKYJSIPHOM U
HaJIMOJICKYJISIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHH3MaX XHUMHUYECKUX pEaKIUi,
TEPMOJUHAMUYECKUX W KUHETUUYECKHX 3aKOHOMEPHOCTAX HX MPOTEKAHUs, O XHUMHUYECKOM
PaBHOBECHH, PAacTBOpaxX M JUCIEPCHBIX CUCTeMaX; (PaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIIOJIb30BAHUN BAXKHEHIIIMX HEOPraHUYECKHUX BEIIECTB B
OBITY U TIPAKTUYECKON NEATEIHHOCTH 4YeJOBEKa, OOIIMX HAYyYHBIX MPUHIIUIIAX XUMHUYECKOTO
MIPOU3BO/ICTBA;

-c(hOPMHUPOBAHHOCTh YMEHUH: BBISIBJISTH XapaKTepHbIC MPU3HAKU MMOHATUN, YCTAHABINBATH UX
B3aMMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIME TOHSATHUS TPH OMUCAHUU HEOPraHHMYECKUX
BEILIECTB U UX IIPEBPAILECHUN;

- chOpPMHPOBAHHOCTh YMEHHS HCIOJIH30BAaTh XUMHUYECKYI0 CHUMBOJIUKY I COCTaBJICHUS
(hopMysT BEIIECTB U ypaBHCHHM XUMUYECKUX PEAKIUH; CUCTEMATHYECKYI0 HOMEHKIATYpy
TPUBHAIIbHBIC HA3BaHUS OT/ICTHHBIX BEIIECTB;

- c(hopMHUPOBAHHOCTH YMEHHS OMPEICISITH BAJIGHTHOCTh M CTEMEHb OKUCICHUS XUMUUYECKUX
JJIEMEHTOB B COCIMHCHMSX; BHUJ XHUMHUYECKOW CBSI3U; THUN KPUCTAJUTMUYECKOW PEHIETKH
KOHKPETHOTO BEIIECTBA;

- copMuUpPOBAaHHOCTh YMEHHUS OOBACHITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMUYECKON CBSI3M U TUTIA KPUCTAIUIMUECKON PEmETKH, OOMEHHBIA U JTOHOPHO -aKIIENTOPHBII
MEXaHU3MBbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

- ¢(hOpMHUPOBAHHOCTh YMEHMIA: KJIAaCCU(PHUIMPOBATh: HEOPraHMUECKUE BEIIECTBA MO COCTABY;
XMUMHUYECKHE PEaKLUU MO PA3IMYHBIM MpPU3HAKAM; CAMOCTOSATEIHHO BBIOMPATH OCHOBAHUS U
KpUTEpUHU JUI KJIacCU(UKALMN N3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIHii;

- chopMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICH Tieproanyeckoro 3akona J[.M. Menneneena
U JEMOHCTPUPOBATh €ro CHUCTEMATU3HPYIOLIYIO, OOBSCHUTEIbHYI0 M IPOTHOCTHYECKYIO
$ynkuun;

- c¢(hopMHpPOBAaHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB M HOHOB
xumudeckux saemeHtoB |-1V mepuomoB Ilepmommueckoit cucremsr .M. Mennaeneena,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKHX AJIEMEHTOB U UX COCIUHEHHM
no mnepuojgaM u rpynnam Ilepuommyeckoit cucrembl .M. MenpgeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHSI X DJIEKTPOHHBIX 000JI0YEK;

- chopMHpPOBAaHHOCTH YMEHHI: XapaKTepU30BaTh OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB; MOATBEP)KIATh CYHIECTBOBAHME T'E€HETUYECKOM CBSI3M  MEXKIY
HEOPraHMYECKHUMHU BELIECTBAMU C IOMOILIBI0 YPAaBHEHHIl COOTBETCTBYIOLIMX XHMHUYECKUX
peaxkuui;

- chOpMUPOBAHHOCTh YMEHUSI PACKPHIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii; peakiuii FOHHO-0 0OMEHa; peaKIuil THAPOJIN3a; Peaklui KOMIIIIEKCOOOpa30BaHus;

- cOPMUPOBAHHOCTh YMEHHUSI OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX peaKlui
C YYETOM HX DHEPreTUUYECKUX XapaKTEPHUCTHK, XapaKTep U3MEHEHUs CKOPOCTH XMMHUYECKOU
peaKiuu B 3aBUCUMOCTH OT pa3NUYHBIX (DAaKTOPOB, XapaKTep CMEMIEHUS XUMUYECKOTO
paBHOBECHS IO BIMSHUEM BHEIIHUX BO3/ICHCTBHIA;

- cOPMUPOBAHHOCTh YMEHHS XapaKTePU30BATh XUMHUYECKUE PEAKIUH, JICKAIIHE B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYEHUs CEPHOW KHUCIOTH, aMMHaka, OOIIHe Hay4yHble MPUHIIUIIBI
XUMHYECKUX TPOU3BOJCTB; I€IeCO00pPa3HOCTh MPUMEHEHUS HEOPraHUYECKUX BEIIEeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIIEHUS PUCK-TIONb3a;

- c(hOpMHUPOBAHHOCTH BIAJCHUS CHCTEMOM 3HAHWN O METOJaX HAyYHOTO TMO3HAHWS SBIICHHIMA
MPUPOJIbI, MCHOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX; YMEHMs MPUMEHATh 3TH 3HAHUS NIpU
OKCMEPUMEHTAJIbHOM HCCIEIOBAHUU BEHIECTB M JUIsl OOBSICHEHHS XUMHYECKHX SIBICHU,
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UMEIOIUX MECTO B MPHUPOJEC, MPAKTUYECKOH NEeITeThHOCTH 4YeJIOBeKa M B TOBCEIHEBHOM
KU3HH;

- chopMHpPOBAHHOCTH YMEHUS BBISIBIATH B3aWMOCBSI3b XMMHUYECKUX 3HAHHWHA C TMOHSATUSMU H
NPEJCTABICHUAMU JPYrHMX €CTeCTBEHHO-HAYYHBIX TNPEAMETOB JUIsi 0oJiee OCO3HAHHOTO
MMOHUMAaHWS MAaTePUAIEHOTO SIUHCTBA MHUPA;

- ¢(hOpMHPOBAHHOCTh YMEHUS TIPOBOIHUTH PACUYETHI: C HCIIOJI30BAHMEM TIOHATHH «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPAIUS»;, MAcChl BEIIECTBA WM 00beMa
ra3a o W3BECTHOMY KOJMYECTBY BEIECTBA, MAacce UM O0BEMY OJHOIO U3 y4acTBYIOLIUX B
peakuuu BEIIECTB; TEIUIOBOM 3(@eKkT peakuuy; 3HAYEHUS BOJOPOJHOTO IOKa3aTess
pacTBOPOB KHUCJIOT U IIENOYEH C M3BECTHOW CTENEHBbIO IUCCOLMALMHM; Macchl (00bema,
KOJIMYECTBA BEIECTBA) MPOIYKTa PEAKIWHU, €CIIM OJHO W3 MCXOJHBIX BEIIECTB JTaHO B BHJIE
pacTBopa ¢ OmnpeAeEéHHON MAacCOBOM JI0JIEM PacTBOPEHHOTO BEIIECTBA MJIM JIaHO B M30BITKE
(MMeeT mpuMecH); A0 BbIX0JIa IPOAYKTa peaKlIuK: 0ObEMHBIX OTHOILIEHUH T'a30B;

- c(hOpMHPOBAHHOCTh YMEHHUM: CAMOCTOSITEILHO IUIAHUPOBATH M TIPOBOJUTH XHUMHYCCKUN
OKCIIEPUMEHT C COONIOZICHMEM TpaBWJ O€30MacHOr0 OOpallleHHuss C BEIIeCTBAMU W
nabopaTopHBIM 000py/nOBaHHEM, (OPMYIHPOBATh IIEJIb HCCIEIOBAaHUS, TPEJICTABISATH B
pasnuaHON  (opmMe pe3ynbTaThl  JKCICPUMEHTa, aHAJIM3WPOBaTh W  OINCHWUBATh HX
JIOCTOBEPHOCTH;

- chopMUPOBAaHHOCTh YMEHHMI: COOJIONATh TPABWIA TOJIb30BAHUS XUMHUYECKOW IMOCYIOU H
J1ab0paTOPHBIM 000PYI0OBAHUEM, OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMHU
M0 BBIMOJIHEHUIO JTA00OPATOPHBIX XWMHUYECKHUX OTIBITOB; JKOJOTHYECKH IIeJIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYIOBOHM JEATEIBHOCTH B IEJIIX COXPAHEHUS CBOETO 3JI0POBbS,
OKpY)Kalolled MPUPOJHON Cpelbl U JOCTUNKEHHS €€ YCTOWYMBOTO Pa3BUTHS; OCO3HABAaTh
OMACHOCTh TOKCHYHOTO JEeMCTBUSI Ha >KUBBIE OPraHU3MBbl OIMpENeiIEHHBIX HEOPraHUYEeCKHX
BEIIECTB, MOHUMAas cMbIcH nokazarens I1JIK;

- cOpMHPOBAHHOCTh YMEHHH: OCYIIECTBIIATH IICJICHANPABICHHBI TMOUCK XHMHYECKOU
uHpopMallMd B Pa3IUYHbIX HCTOYHHUKAX, KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
nH(popManuio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C IMOCTABJICHHON Y4eOHOM
3aa4en.

1.4. KosimyecTBO 4aCOB HA OCBOEHHME MPOrpaMMbl YU4eOHOI 0 MpeaMeTa:
MaKCUMaJIbHOU y4eOHOM Harpy3Ku oOydJaromierocsi 66 4acor, B TOM 4uCII€:
JI 04HOM GopMBbI 00yYeHUs:

00s13aTeIbHOM ayJUTOPHON yueOHOH Harpy3ku oOydatromerocs 64 Jaca,

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
«XUMUA»
2.1 O6beM TMCUUIJIMHBI U BUABI Y4eOHO# padoThl

AJIs1 04HOM (popMBbI 00yUeHusI
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Bua yueOHo# paGoThl Oovem
uacoe
MaxkcuMmasibHasi ydeOHasi Harpy3ka (Bcero) 66
Oobs13aTesIbHAS ayIUTOPHAsI YUeOHAsl HATPY3Ka o0yualouierocs (Bcero) 64
B TOM YHCJIE:
MPAKTUYECKHUE 3aHATH 6
nabopaTopHbIE 3aHATHUS 14
Koncyabranus 2
IIpomexyTounasi arrectanusi B hopme ouppepenyuposanno2o 2

3auema




13

2.2 TeMaTHYecKUii IUIaH U coJep:KaHHe YUEeHOro npeaMeTa « XuMHs»

HaunmeHoBanue Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHble M NPaKTHYeCKHe 3aHATHS, O0bem
pa3iesioB U TeM caMocTosiTe/IbHAasi padoTa 00y4yarommXxcst 4acos
1 2 3
1 cemecTp 16/2/4
Oprannyeckasi XumMust
Paszpnen 1
Teopernueckue
OCHOBBI 4/-/-
OpPraHuyvecKo
XUMHH
Tema 1.1 Conepxkanne yaeOHOTo MaTepuaa
IIpenmer 1 | Ilpeamer opraHuecKOd XMMHH: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJIYUYEHUU HOBBIX BEIIECTB U
OpPraHMYecKoi MatepuanoB. Teopus cTpoeHuss opraHudeckux coeauHeHuii A.M. BbyTiepoBa, €e OCHOBHBIE MOJIOKEHUS. 2
xumuu. Teopus CtpykTypHble (QOpMYyNIBI OpPraHMYECKHX BemiecTB. [omoJorus, wu3oMepus. XHUMHUYECKash CBsI3b B
XHMHUYECKOro OpPraHMYECKUX COSAMHEHUSX: KPaTHbBIE CBSI3U, G- U M- CBA3M.
CTPOEHUS 2 | [IpencraBienune o KiacCU(pUKAMU OPraHUYECKHX BellecTB. HoMeHkaTypa OpraHM4ecKUX COEIMHEHUN
OPraHMYecKux (cuctemaruyeckas) M TpUBUAJIbHBbIC HA3BaHMsI BAKHEUIIMX MPEICTABUTENCH KIACCOB OPraHMYECKUX 2
coeIMHEeHU I BEILIECTB
Paznmen 2 4/2/2
YrieBoaopoabl
Tema 2.1 CopepxaHnue yueOHOro Marepuala
Yraesogopoanl | 1 | IlpenesibHBIE YIJIEBOAOPOIAbI — AJKAHBI
AJKaHBI: COCTaB M CTPOCHHE, IOMOJIOTMYECKMM psad. MeTaH M 3TaH — NpoCTEHIInEe IPeaCTaBUTENN 2

AJIKaHOB!: (I)I/I3I/II-ICCKI/IC U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA U FOpeHI/I}I), HaXO0KIACHUEC B MIPUPOIC,
IIOJIYYCHHUC U IPUMCHCHUC




14

2 HereI[eJIBHBIe YIJIaeBoaopoabl: AJIKEHbI, AJIKA/IHCHbI, AJIKUHbI

AJKeHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psif. DTHIIEH U MPONWIEH — MPOCTEHIINe MpeiICcTaBUTeNn 1
QJIIKEHOB: (PM3NYECKHE U XMMHUYECKHE CBOWCTBA (PEaKIMU THIPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATALINH,
OKHCJIEHUS U TIOJIMMEPU3ALIUN), IOTYYEHUE U IPUMEHEHUE.
Ankamuensl. byraguen-1,3 n metminOyranuen-1,3: crpoeHne, BaKHEHIINE XUMUYECKHAE CBOMCTBA (peaKuus
nonuMepu3zaiun). [loryueHue CHHTETHYECKOTO KaydyKa U PE3UHBI.
ANKUHBI: COCTaB M OCOOCHHOCTM CTPOEHHS, TOMOJIOTUYECKHH psal. ALETHWIEH — MPOCTEHIINMA
MpPE/ICTaBUTENb aJKUHOB: COCTaB, CTpPOEHUE, (U3MUYECKHMEe U XUMHUYECKHME CBOHCTBAa (peakuuu
TUAPUPOBAHUS, TaJJOTEHUPOBAHUS, TUApPATAIIMN, TOPEHUS ), TOTyYeHNE U IPUMEHEHNE
ApomMaTnueckKue yrjieBo0poibl
Apenbl. benzoun: cocta, cTpoeHue, (GU3NYECKUE U XMMHUYECKHUE CBOMCTBa (peakiUH raJlor€HUPOBAHUS U
HUTPOBAHUSA), TOTy4YE€HUE U IpUMEHEHue. Tonyon: cocmas, cmpoenue, ghusuyeckue u Xumuyeckue ceolucmeda 1
(peakyuu 2an02eHUPOBAHUS U HUMPOBAHUS), NoydyeHue U npumeHenue. TOKCUYHOCTb apEHOB.
I'enetnyeckas cBs3b YriaeBOJAOPOJIOB, IPUHAICKAIINX K PA3INYHBIM KIlaccam
IIpupoaHble HCTOYHUKH YIJIEBOJIOPOI0B U UX NepepadoTka
[IpuponHbie MCTOYHWKHU YrieBOa0poaoB. [Ipupomusiii a3 m momyTHbie HedTsHble ra3pl. Hedth m e
npoucxoxacHue. CrocoObl mepepaboTku HEPTH: MEepPEroHKa, KPEKUHT (TEPMHUYECKUHN, KaTaTUTUUYCCKUI),
nuponu3. [Ipoaykrel nepepaboTku HedTH, UX NMPUMEHEHHE B MPOMBIILICHHOCTH W B ObITy. KameHHbIi
yroJib U MPOJYKTHI €T0 NMepepadoTKU

JlabopaTopHble 3aHATHSA 2

JlabopaTtopnas padora Ne 1. [TonyueHue sTuiIeHa M U3y4E€HUE €0 CBOMCTB 2

IIpakTHYecKHe 3aHATHS 2

[IpakTnueckas paborta Nel. IlpupogHbie HCTOYHUKH YTIIEBOJOPOJIOB U UX MepepadoTKa 2

Pazpea 3.
Kucaopoacoaepx
amue 4/-12
OpraHuveckue
COCAMHEeHHUS
Tema 3.1. Coneprxanue yueOHOTO MaTepuana
Kucaopoacoaepix

alue
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opranuyeckne |1 | Cnuprbl. @eHona
coeJIMHeHus! [IpenenpHBIE OTHOATOMHBIE CIMPTHI. METaHON U 3TAHOI: CTPOCHHE, (PU3MUECKHUE U XUMUYECKHUE CBOWCTBA 1

(peakuuy Cc aKTUBHBIMH METajlaMH, TaJIoOT€HOBOJOPOJIaMHU, TOpPEHHE), TpUMeHeHne. BogopoaHas cBs3b.
JlelicTBue MeTaHOJa U 3TAHOJIA HA OPraHW3M YEJIOBEKA.
MHoOroaToMHbI€ CIIUPTHI. DTHICHIJIMKOIb U NIMLEPUH: CTPOCHUE, PU3NUECKHE U XMMHUECKUE CBOIICTBA
(B3auMoJeliCTBHE CO LIEJIOYHBIMU METAJUIaMU, KAYECTBEHHAsI pEaKlisl HA MHOTOATOMHBIE CIIUPTHI).

2 | Anpaeruanl. Kap6onoBbie knciorbl. CiioxkHbIe 3pupbI
Anbnerunpl. @opManbaerul, aleTaabAerul: CTpoeHue, (Pu3nyecKkue U XUMHYECKHUEe CBOWCTBA (peakiuu 1
OKHCJIEHHS U BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKLIMN ), TOTy4€HUE U IPUMEHEHHE.
OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KHCIOTH. MypaBbuMHAsi M YKCYCHasi KHCIOTBI: CTPOEHUE,
¢u3nueckue U XMMHUYECKHE CBOICTBa (CBOMCTBA, 00IIME IS Kiacca KHUCIOT, peakuus 3TepuuKanun),
noytyueHue U npuMernenue. CteaprHoOBas M OJIEMHOBAS KUCIOTHI KaK MPEJICTaBUTENH BBICIINX KapOOHOBBIX
KHCTIOT. MblJ1a Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIEe AeHCTBUE.
CrnosxHble 3(upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 ciaoxubix 3¢upos. XKupsl. 'naponus
KUPOB.
[Tpumenenue xupoB. buongoruueckas posb KUPOB

3 | YraeBoasbl.
VYrneBoapl: coctaB, KiacCUpUKAIMSA YTIIEBOIOB (MOHO-, AW- M ToJmcaxapuabl). [Jroko3a — mpocrernnii 2
MOHOCaxXapua: 0COOEHHOCTH CTPOCHMsI MOJIEKYIbI, (pU3ndecKkre U XMMHUYECKHE CBOMCTBA (B3auMOJIeHCTBUE
¢ ruapokcugoM Menu (II), okuciaenme ammuauHelM pacTBopoM okcuja cepebpa(l), BoccTaHoBieHue,
Opo’KeHHe IIIOKO03bI), HAX0XKJICHUE B MPUPOJIE, IPUMEHEHUe, Ouosoruyeckas posb. Portocunres. Opykrosa
KaK U30MEp IIIIOKO3BI.
Kpaxman u nemnronoa kak npuponassle nojumepbl. CTpoeHue Kpaxmana M neunrono3sl. dusnueckue u
XMUMHYECKHE
CBOMcTBa KpaxMaia (I'MIpoJin3, KaueCTBEHHAsl peaklus ¢ Hoa0M)

JlabopaTopHbIe 3aHATHSA 2

JlaGopatopHas pabota Ne 2. [IpoBe/ieHre KaueCTBEHHbBIX PEaKLUil HAa OPraHNYECKHE BEIEeCTBa 2

Paznea 4.
A3oTconepaxanue
OpraHmvecKue 1/-/-
COCAMHEeHHUS

CopepxaHue yueOHOTo MaTepuala
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Tema 4.1. 1 | AMMHOKHCIIOTHI Kak aM(OTEepHBbIC OpraHWYeCKHue coenuHeHUs. Du3nueckue M XUMHYECKHE CBONCTBA
A3oTcoaepaxanme aMUHOKHCIIOT (Ha MpuMepe riauirHa). buonoruyeckoe 3HaueHrne aMuHOKUCIOT. [lenTuasl. 1
OpraHuvyecKue benku kak mnpupoaHBIE BBICOKOMOJICKYJSIpHBIE coefAuHeHus. llepBuyHasi, BTOpWYHAsT W TpETUYHAs
coeIMHEH U CTpyKTypa OenkoB. XWMHUYECKHE CBOMCTBA OCIKOB: THAPOJIN3, JACHATYpaIlys, KaueCTBEHHBIC PEAKIIMH Ha
OEJIKH.
Paspean S.
Bbicokomosiery.1
sIpHbIE 1/-/-
coe/IMHEeHUs
Tema S. 1. Conepxkanne yaeOHOro MaTepuasa
Bricokomoisiekya | 1 | OcHOBHBIE TIOHSTHSI XUMHUH BBICOKOMOJICKYJISIPHBIX COCTUHEHHI: MOHOMED, MOJMMED, CTPYKTYPHOE 3BEHO,
sipHbIe CTeNEeHb  MOJMMEpPHU3alUu, CpedHsss  MojekyaspHas  Macca. OCHOBHbIE  METOJObl  CHHTE3a 1
coeMHEeHUs! BBICOKOMOJICKYJISIPHBIX COSAMHEHUN — MOJTMMEpU3aITisl U TIOJIMKOHICHCAIIHSL.
O0001IeHNE 110 OPraHMYECKON XUMUM 2
2 ceMecTp 28/4/10
O01mas ¥ HeopraHu4vecKast XuMus
Pasnea 1.
Teopernueckue
OCHOBBI XUMMH 8/4/2
Tema 1.1 CopepxaHue yueOHOro Marepuaia
Crpoenne 1 | Xumudeckuit snemMeHT. AToM. Sapo atoma, U30TONBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHYECKUE YPOBHH,
ATOMOB. MOAYpOBHU. ATOMHBIE OpOuTanu, S-, p-, d-3.J.'IeMeHTLI. OcobeHHOCTH pacrpefeneHus] IEKTPOHOB IO 2
Teprommuecknii OpOHUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAST KOH(UTYpaIIHs aTOMOB.
3AKOH W 2 | llepuomnueckuii 3akoH u Ilepuoamdeckas CHCTEMa XMMHIECKAX SIIEMEHTOB . . MenneneeBa. Cs3b 2
epuommaeckan TIEPHOJUMECKOTO  3aKOHa | [lepuonnueckoid CUCTEMBl XUMUYECKHUX SNEMEHTOB J. . Menneneesa
cHeTeMa C COBPEMEHHOM T€OpHE CTPOECHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX MU MIPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYIMIaM U MepHoIaM.
XHMITHECIIX 3HaueHHE NMePUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.
ssnemenToB /1. U.
MenpaeeeBa
Tema 1. 2. Conepxanue yueOHOTO MaTepuana
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Crpoenne Crpoenue BelecTBa. XUMHUECKas CBsI3b. BUIbl XMMUUECKOH CBA3M (KOBAJEHTHAsI HEMOJISIPHAS U MOJIsIpHAs,
BellecTBA. 1 | noHHas, METAJIINYECKAs).
MHorooo6pazue MexaHnu3mMbl 00pa3oBaHHUS KOBAICHTHOHW XUMHYECKOW CBsi3W (OOMEHHBIH M JOHOPHO-aKIEHTOPHBIH). 2
BellecTB Bonoponnas cBsize. BaneHTHOCTB. DnekTpooTpuniareabHOCTh. CreneHb okucieHus. VOHBI: KaTHMOHBI U
AQHUOHBI.
BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAJTTIMYECKUX PEHIETOK U CBOMCTBA BEILIECTB.
2 | Ilonsatue o nucnepcHbIX cucTemax. VICTHHHBIE M KOJIJIOMJHBIE PAacTBOpbl. MaccoBasi JOJisi BEIIECTBa B 2
pacTBopeE.
3 | Kiaccudukanus Heopranuueckux coennHeHuid. HomeHknarypa Heopranuueckux BemiecTB. I'eHeTuueckast
CBSI3b HEOPraHMYECKHX BEIIECTB, MPUHAUISKANINX K Pa3IMYHbIM Ki1accaM 2
IIpakTHyeckue 3aHATHS 2
[TpakTuueckas padota Ne2. Pemenue 3a1a4 Ha HaX0XJICHUE MAaCCOBOM U 0OBEMHOMN JT0JIM KOMIIOHEHTOB CMECH 2
[Tpaktrueckas pabota Ne3. Pemenue 3a1a4 Ha onpeiesieHre MacCOBOM JIOJIM BEIIECTBA B paCTBOPE 2
Tema 1. 3. Copepxanue yueOHOro Marepuaa
XumMHnuyeckue Xumudeckas peakius. Kinaccudukanys XuMUYECKHX peakiuii B HEOPraHMIECKOW U OPraHWYeCKOW XUMHUH.
peakuuu 1 | 3aKkOH COXpaHEHMsI MAaCChl BEIECTB; 3aKOH COXPAHEHUs W MPEBPALEHUS JHEPrUU IMPU XUMHUYECKHX 2
peakumsIX.
2 | DnextponuTuieckas nuccounanus. CuiibHbIE U cradble 31eKTpoiuThl. Cpesa BOJHBIX pacTBOPOB BEIIECTB:
KHCJIasi, HeUTpasbHas, eJ0YHasl.
3 | OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
4 | OOpatuMble peakuuud. XUMHYecKoe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO 2
pasHoBecust. [Tpunnun Jle [latense.
JlabopaTopHbIe 3aHATHSA 6
Jlaboparopnas padota Ne3. Peakunu nonnoro ooMeHa 2
JlaboparopHas pabora Ned. I'maponus coneil. Cpena BOJHBIX pPacTBOPOB BELIECTB: KHCTas, HEHTpanbHas,
LIEJIOYHAS.
Jlaboparopnas pabota Ne 5. BnusiHue paznuusbix (akTOpOB HAa CKOPOCTh XUMHUYECKOU PEaKIIHH 2
Paznen 2. 4/-14
Heopranunueckast
XUMUSA

Copepxanue yueOHOT0O MaTepualia
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Tema 2. 1 1| Hewmeramnsl. Ilonoxenne nemeramioB B Ilepuoauueckoil cucteMe XUMUYECKUX 3IeMEHTOB /. 2
HemeTtasibl N. MenneneeBa U OCOOCHHOCTH CTpPOCHHS aTOMOB. (DU3MYECKHE CBOWCTBA HEMETALIOB.
ANNOTpOIUs HEMETAJUIOB (Ha MpUMEpe KUCIopoaa, cepbl, (hochopa u yriepona). XumMmuieckne
CBOMCTBa BaXKHEMILINX HEMETAIUIOB (IaJIOT€HOB, CEPbI, a30Ta, Gpocdopa, yriepoaa U KpeMHUs) U
WX CcoeAuHEHUN (OKCHUIOB, KHCIOPOJCOACPKAIIMX KHUCIOT, BOJOPOIHBIX COCTUHEHUN).
[IpumeHeHne BaXXHENIINX HEMETAUIOB U UX COCMHEHUI
JlabopaTopHble 3aHATUSA 2
JlabopaTtopnast pabota Ne6. CBolicTBa COEIMHEHUI HEMETAJIOB 2
Conepxkanne yaeOHOro MaTepuaa
Tema 2. 2 Mertamnel. [lonoxenune meramioB B [lepuoanyueckoit cucreme xumudeckux anemeHtoB Jl. M. Menneneena.
MeTtaJibl 1 | OcobeHHOCTH CTpOEHMSI AJIEKTPOHHBIX O000JIOUEK aToMoB MeTaioB. OOmue Qunveckre CBOWCTBA 2
MeTauioB. CrutaBbl METAIIOB. DJIEKTPOXUMHAYECKHUN Pl HAIIPSHKEHUH METaJIOB.
XUMHYECKHE CBOMCTBA BAKHEHIITUX METAIUIOB (HATPHM, Kaaui, KaJblIUid, MarHui, alFOMUHUHN, ITUHK, XPOM,
JKEJIe30, MEJIb) U UX COCTUHEHUHN.
2 | OOmme crnocoObl moiydeHus: MeTaisioB. Mertamnyprus. Kopposzus memannos. Cnocobwl 3awumsl om 2
koppo3uu. IlpuMeHeHne MeTauioB B ObITY U TEXHUKE
JlabopaTopHbIe 3aHATHUSA 2
JlaboparopHas pabota Ne7. CBoiicTBa coeTMHEHUI Keme3a 2
Paznea 3. 1/-/-
XUMHUS U KU3Hb
CopepxaHnue yueOHOro Marepuaiia
Tema 3. 1 1| Ponp xumMuu B o0ecrie4eHUN SKOJIOTHYECKOM, SHEPreTHUECKON U MUIIEBOM 0€301aCHOCTH, Pa3BUTUU
XuMHus U KU3Hb MeauiuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHA. 1
[IpencraBnenust 00 OOMKUX HAYYHBIX TPUHIIMIIAX MPOMBIIIICHHOTO MOTYYeHUS BaXKHEUIITNX BEIIECTB
UYenoBek B MUpPE BEILIECTB M MATEPHANIOB: BAKHEHUIITNE CTPOUTEIHHBIE MaTepUAIbl, KOHCTPYKIIMOHHBIC
MaTepHabl, KPaCKu, CTEKIIO, KepaMuKa, MaTepUabl 1Jis JJIEKTPOHUKH, HAHOMAaTepUabl, OpraHu4ecKue u
MUHEpaJIbHbIE YI00peHusl.
XuMHUS U 3I0pOBBE YEIOBEKA: MPaBUIIa UCIIOJIb30BaHMUs JIEKAPCTBEHHBIX MPENapaToB; MpaBuia 0€30MacHOro
WCII0JIb30BAHHUS MTPEMapaToB OBITOBOM XMMHUH B MTOBCETHEBHON KU3HU
O060011eHNEe 0 HEOPraHUYECKOW XUMUHU 1
KoncyabTanus 2
Ilpomerxcymounaa ammecmauus é popme ougpgpepenyuposannozo 3auema 2
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| 66 |

\ Bcero:

OcBoeHHne y4eOHOTO TpeaMeTa MOXKET OBITh PEaTM30BAHO C MPUMEHEHHEM JJICKTPOHHOTO OOYYeHHs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM B COOTBETCTBHHU C llonokeHumem o IMPUMCHCHUU JSJICKTPOHHOTI'O O6y‘I€HI/I$I, JUCTAHIIMOHHBIX O6pa3OBaTeJH)HI)IX TEXHOJIOTUHU npu
peanu3anu 00pa3oBaTEIbHBIX MPOrpaMMaM CpeIHEr0 MpPOQEeCCHOHATBHOTO O00pa30BaHUs, YTBEPKICHHOTO NpEACeaaTeieM YYeHOTO COBETa

DOI'BOY BO «YI'TVY».
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3. YCJI0OBUS PEAJIN3ALIUN PABOYEM ITPOT'PAMMBI YYEBHOI'O NPEIMETA
«<XUMMUS»

3.1. Tpe6oBaHMS K MUHHUMAJILHOMY MAaTePHAIbHO-TEXHUYECKOMY 00ecnedeHn o

Peanmmzanus pabodyeil mporpamMMmbl y4eOHOTO TpeaMeTa TpeOyeT Haludus y4eOHOTO
KaOWHETa XUMUH U JIA00PATOPUHU XUMUH.
O6opynoBanre y4eOHOTO KaOWHETa: TOCAJAOYHBIE MECTa IO KOJIMYECTBY OOYyJaroIImXxcs,
pabodee MeCTO MperoaaBareNs, J0cKa ydeOHas, TeMaTW4YeCKHe IUIAKaThl, TaOJIHIIbI, CTEHIIBI,
y4eOHO - METOMYECKas TOKyMEHTALUS

JlabopaTopusi XMMHUU: CTOJBI JabopaTOpHbIE, paboyee MECTO MpernojaBaress, JI0CKa

yueOHasi, IeMOHCTPAIIMOHHBIE MaTEPUAIIbI, MOJICJIH, KOMILIEKTHI 000pYIO0BaHUS /ISl TIPOBEICHUS
abopaTOpHBIX paboT, XallaThl, PEAKTUBBI, JOCKA ydeOHas, BBITSDKHOW IKad 2 MIT., CTEHIBI,
TUTAKAThI, y4eOHO - METOAMYECKast JOKYMEHTAIHS

3 .2. UndopmanuonHoe odecrieueHue 00yIeHHsI
[Tepeyerr pekoMeHIyeMBbIX Y4eOHBIX W3IaHui, VIHTEpHET-pecypcoB, JOMOJHUTEIBHON
JIUTEPATYPBI

OCHOBHBIE HCTOYHUKHU:

e boromonosa, . B. Heopranmueckass xumus : yue6Hoe mocoobue / . B. boromonona. -
Mocksa : UHOPA-M, 2021. - 336 c. : un. - (IIPO®Uns). - ISBN 978-5-98281-187-5. -
Tekcr : anmextponnsii. - URL: https://znanium.com/catalog/product/1362442

e [Ilenuna, B. U. Opranunueckas xumus : yaeonoe nocodue ans CI1O / B. U. Ilenuna, O. O.
AdanaceeBa, O. B. JlaBpeaTbeBa. — Capatos : [Ipodo0OpaszoBanue, 2021. — 136 ¢c. — ISBN
978-5-4488-1241-5. — TekcT : OdJeKTpPOHHBIH // DNEeKTpOHHBIM pecypc uUDpPOBOI
oobpazoBatenbHOii  cpenpl  CIIO  PROFo6pa3zoBanue : [catiT]. = —  URL:
https://profspo.ru/books/106839

e bpritkoBa, A. JI. O6mas u Heoprannyeckas xumus : npaktukym st CI10 / A. 1. BpeiTkoBa.
— Caparos : IIpodo6pazoBanue, 2020. — 124 ¢c. — ISBN 978-5-4488-0687-2. — Tekcr :
JNEKTPOHHBIM // DIEKTpOHHBIM pecypc 1mdpoBoit obpa3zoBarensHoil cpensl  CIIO
PROFo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/92126

o Jlyneiiko, T. I Xumus : yueOnuk mis CIIO / T. I'. Jlymeiiko, O. B. [lg610, E. A.
PemernukoBa. — CapartoB, Mocksa : [IpodobOpazoBanue, Aii [Tu Ap Menua, 2020. — 308
c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TekcT : DJICKTPOHHBIH //
DOnexTpoHHBIH pecypc nudpoBoii obpazoBatenbHoil cpenpl CIIO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/94217

JloTOTHUTEbHbIE HCTOYHUKH:
BbonneipeBa, O. Y. Xumus : 3agaunuk juis CIIO / O. U. Boaaeipesa, O. I1. Kymnapesa, I1. A.
ITonomapeBa. — Caparos : [Ipodobpazosanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0. —
Texkct : 37eKTpoHHBIM // DneKTpoHHBIM pecypc HudpoBoi obpaszoBarenbHOl cpenst CIIO
PROFo06pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92199
e CrenanoBa, A. K. Xumus. OOmas u Heopranuueckass xumusi. OpraHuyeckas XUMHs s
CMELUANbHOCTEH TEXHUYECKOTO NpOQHIsS @ METOJUYECKHEe YyKa3aHUsA K JaOopaTOpHBIM

padoram / A. K. CrenanoBa ; YXTUHCKHI TroCylapCTBEHHBIH TEXHHUYECKUN YHHBEpPCHUTET,
WNupycTpuanbHblii HHCTUTYT (CpeHero npogeccuoHaibHOro oopa3zoBanus). — YxTa : U3a-Bo



https://znanium.com/catalog/product/1362442
https://profspo.ru/books/106839
https://profspo.ru/books/92126
https://profspo.ru/books/94217
https://profspo.ru/books/92199
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YXTHHCKOIO TOCYAAapCTBEHHOIo TexHudeckoro yHuepcurera, 2021. — 40 c. — Teker
(Bu3yanbHblit). Tekcr : HenocpeactBennsie. http:/lib.ugtu.net/book/41729/ 44 sks.

KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJAMETA
«XHUMMUST»

KoHTponms ¥ omLeHka pe3yabTaTOB OCBOCHHUS YUEOHOTO TpeAMeTa OCYIIECTBIISETCS
MpenoJaBaTeieM B IMPOIECCE MPOBEACHUS MPAKTUUYSCKUX 3aHATHUM, JaO0OpaTOpHBIX padoT,
KOHTPOJIBHBIX Pab0T, TECTUPOBAHMS, & TAKKE BBITOJIHEHHUS OO0YYaIOUIMMUCS WHIMBHUIYaIbHBIX
3aJlaHuH, IPOEKTOB, UCCIIETOBAHUI.

4.1. Ilnanupyemble pe3yabTaTbl OCBOEHHs O0O0II€00pa30BaTeIbHON AMCHUILIMHBL B
cootBercTBUU ¢ PI'OC CIIO 1 Ha ocHOBEe PT'OC COO.
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Kox u HamMeHOBaHuUe
¢GopmMupyeMbIX KOMIIETEHUM I

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

JucuunimHapHbie (MpeaMeTHbIe)

OK 01. Beibupats criocoOsl
pereHus 3a1a4
npodeccuoHaIbHOM
NEeITeTbHOCTH MTPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyA10BOTr0 BOCIMTAHMS:

- TOTOBHOCTh K Tpydy, OCO3HAaHHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K  AaKTHBHOH  JEATEIHLHOCTH
TEXHOJIOTUYECKOW U COLIMATIbHON HAMpPABIECHHOCTH,

CrOCOOHOCTh ~ MHHMIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;
- HHTEpeC K pa3INYHBIM chepam
npohecCHOHANTBHON JIEATETLHOCTH,

OBJiageHue YHUBEPCAJIbHBIMHU Y4eOHbIMU
NMO3HABATEJIbHbIMH A€l CTBUSIMU:

a) 0a30BbIe JIOTHYECKHE TeHCTBUA .

- CaMOCTOSITENIHO (dbopmMynupoBarth u
aKTyaJlu3upoBaTh MpoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIICCTBCHHBIH NpPH3HAK WJIH
OCHOBaHHUsS JUIS CpPaBHCHHS, KIacCU(DUKALIME H
000011eHN;

- OmpenessaTh IEId JCSITeIbHOCTH,
apaMeTpbl U KPUTEPUHU UX JIOCTHKCHHS,
- BBIABJIATH 3aKOHOMEPHOCTH W IMPOTHBOPEUYHUsS B
paccMaTpPUBAEMBIX SIBJICHHSIX;

- BHOCUTh KOPPEKTHUBHI B JICATEIHHOCTD, OIICHHUBATh
COOTBETCTBUE pE3yAbTAaTOB ILEJSAM, OIICHHBATh
PHUCKU TIOCTIEICTBUI NESTENLHOCTH;

- pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE MPH PEUICHUH
YKU3HEHHBIX TPoOIeM

0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BIIQJICTh HaBBIKAMH Y4eOHO-MCCIIEAOBATEILCKON 1

3aJaBaTb

- BJAJETh CHUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraloliue TMOHATHSA (XMMHYECKHUI
SJIEMEHT, aTOM, 3JIEKTpOHHAas 00oJjiouKa aroma, s-, p-, O-
AJNIEKTPOHHBIE  OpOMTAJIM  aTOMOB, HWOH, MOJIEKYJa,
BaJICHTHOCTD, 3JEKTPOOTPHUIATEIHHOCTD, CTENEHb
OKHCIICHUS, XUMHUYECKas CBS3b, MOJIb, MOJISIpPHAs Macca,
MOJISIPHBIM 00bEM, YIJIEpOJIHBIN CKeNleT, (PyHKIMOHAIbHAs
rpynmna, pagukai, H30MepHs, W30Mepbl, TOMOJOTHYECKUI
psn, TOMOJIOTH, YIIEBOIOPOIHI, KHUCIIOPO/I- u
a30TCoJepIKaIe COCAMHEHUsS, OWOJOTUYECKA AKTUBHBIC
BelecTBa (YrieBOIbl, JKUPBI, OCIKN), MOHOMEp, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSAPHBIE COCIUHECHUS,
KPUCTAJUIMYECKAsA PEIIETKA, THUIbl XUMHUUYECKUX PEaKIui
(OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC, 9K30-H
SHJOTEPMHYCCKHE, PEaKIMd HOHHOTO OOMEHa), pPacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOITUTHYECKAS
JIMCCOLIMAISI, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMUYECKON peaKkluy, XUMHYECKOE PAaBHOBECHE), TCOPUHU
U 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHHS OPraHUYECKUX
BeuectB A.M. bByrtnepoBa, Teopusi 3JI€KTPOJUTUYECKOU
Jucconuanuu, nepuoguueckuii 3akon [[.M. Menpaeneena,
3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, (PAKTOJOTHUCCKUE CBEACHHS

0 CBOﬁCTBaX, COCTaBC, TIIOJYYCHHU U 0e30ImacHOM
HCIIOJIb30BaAHNH BaXHEHUIITNX HEOPraHN4YCCKUX u
OpraHn4YeCKux BCIICCTB B 6I>ITy u HpaKTquCKOﬁ

ACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBISBJIATH XaPAKTCPHBIC IMIPHU3HAKKW U B3aUMOCBA3b
N3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH  COOTBCTCTBYIOIINC
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HpOGKTHOﬁ ACATCIIbHOCTH, HAaBbIKAMU PA3PCIICHUA
npoOmem;

- BBIABJIATH MNPUYUMHHO-CICACTBCHHBIC CBA3HM U
AKTYaJIM3NUpOBATh 3ajjav4y, BBIABUI'aTb T'UIIOTC3Yy €€
peuicHuA, HaXO0IUuTh APTYMCHTLI JJIA
JIOKA3aTeIbCTBA CBOUX YTBEPXKJICHUW, 3aTaBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOAC PCIICHUA
3aaa4u peE3ylbTaTbl, KPUTUYCCKU OLCHHUBATL HUX
JIOCTOBEPHOCTh, IPOTHO3MPOBAThH HW3MCHEHHE B
HOBBIX YCIIOBHUAX;

- YMCTH NCPCHOCUTH 3HAHUA B MO3HABATCIIBHYIO U
IMPaKTUYICCKYIO oOmactu KHUBHEACATCIBHOCTH,

- YMGTB I/IHTerHpOBaTB 3HAHUS n3 paSHI)IX
MpeAMETHBIX 00J1acTeH;
- BBIIBUTaTh HOBBIE  WJEH, npeJyIaraTh

OPUTHHAJIBbHBIC IMTOAXOAbI U PCUHICHU A,
- CIMMOCOOHOCTE MX MCIIOJIb30BaHUS B
ITO3HABaTEIILHOM 1 COIIUAITBLHOM IMPAKTHUKE

IIOHATHUA Inpu OITMCaHUN CTPOCHUA u CBOICTB
HCOPraHnM4eCKUux MW  OPraHndCCKUX BCIICCTB HU  HX
HpeBpameHHﬁ; BBIABJIATD B3alMOCBA3b XUMHYCCKHUX

3HAHUW C TOHATUAMH U TPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETh WCIOJB30BaTh HAMMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXKIYHApOJIHOTO COI03a TEOPETUYECKOW H
NPUKIAIHON  XMMUM W TPUBUAIBHBIE  Ha3BaHUS
BOKHEUMININX BEIIECTB (ITWIIEH, alleTWIEH, TJIMICPUH,
dbenon, dopManmbaerua, YKCyCHas KHCJIOTa, TJIUIUH,
yrapHbIi ra3, yrileKuciabli ra3, aMMHak, raiieHas U3BeCTb,
HeramieHasi U3BeCTh, TUThEBASI COJIA U IPYTHX), COCTABIIATH
bopMyIBl HEOPTraHWYECKUX M OPraHWYeCKUX BEIIECTB,
YpaBHEHUSI XUMUUYECKUX PEAKIHH, OOBACHITH UX CMBICI;
MOATBEP)KJIaTh  XapaKTEpPHbIE XMMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOUIMMH  3KCHEPUMEHTAMU U
3alMCAMU YPAaBHEHUN XUMUYECKUX PEaKIUid;

- yMETh YCTAHABJIMBATh MPUHAIIECKHOCTh HN3YYECHHBIX
HEOPraHWYeCKUX W  OPraHMYecKMX  BEIIECTB K
ONIPENEJICHHbIM  KJaccaM M TIpyNIaM  COEIUHEHHUH,
XapakTEepU30BaTh HMX COCTAB W BAXKHEHIIME CBOMICTBA;
OTPENeNATh BUIbl XUMHUYECKUX CBsi3ed (KOBaJeHTHa,
WOHHas, MeTauIn4ecKasi, BOJIOpO/IHAS), THIIBI
KPUCTAJUTMYECKUX PEUIETOK BEIIECTB; KJIaCCU(PUIIUPOBATH
XUMUYECKUE PEaKLIUU;

- chopmupoBaTh  MPEACTABICHUS: O  XUMHUYECKOH
COCTaBJISIIOIIEH E€CTECTBEHHOHAyYHOM KapTHUHBI MUDa,
poJiM  XMMHUM B [O3HAHUM SBJICHUM MNPUPOIbI, B
GOpMUPOBAHUM MBIIUIEHUS U KYJIbTYPbl JTUYHOCTH, €€
(GyHKIMOHAIBHOW  TPaMOTHOCTH, HEOOXOTUMOM 1St
pelieHus  MPAaKTHYEeCKUMX  3aad M DKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpeJIE;
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- YMETh MPOBOJUTH PACUETHI 110 XUMUUECKUM (POpMYIaM U
YPaBHEHUSM XHUMHYECKUX PEaKLHMH C HCIOJIb30BAHUEM
(Gu3NYECKUX BEIMYUH, XapaKTEpPU3YIOIMUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIOBHsI) Tra30B, KOJIMYECTBA BELIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHUECKNE 3HAHUS JUISl IPUHATHUS PELIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM

OK 02. Ucnonrs3oBaTh
COBpPEMEHHBIE CPEJICTBA TIONCKA,
aHaJM3a ¥ WHTePIPETaIiN
nHpopmMaluu U
WH()OPMAIMOHHBIE TEXHOJIOTUN
TUTSL BBITIOJTHEHHMS 33124
npodecCuoHaTbHOM
NeSITeIbHOCTH

B o0J1acTH IEHHOCTH HAYYHOT'O MO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd U OOIIECTBEHHOW TMPaKTUKH,
OCHOBAHHOTO Ha JMajore KYJIBTYP,
CroCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIICHCTBOBAHUE S3BIKOBOW W YHUTATEIBCKOU
KyJIbTYypbl KaK CpEJCTBa B3aMMOJICHCTBHS MEXIY
JIOJIbMU U TTIO3HAHHS MHDA;

- OCO3HaHHWE IIEHHOCTH HAyYHOW JESITEeIIbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH ~ HPOEKTHYIO U
HCCIIEZIOBATENBCKYIO JesITEeNIbHOCTD
UHAUBUAYAJILHO U B TPYIIIIE;

OBJageHue YHUBEPCAJIbHBIMHU Y4eOHbIMU

NM03HABATEJIbHbIMH AeliCTBUSIMU:

B) pabdora ¢ undgopmanmeii:

- BJaJIeTh HABbIKAMU MOJy4eHUs uUHpopmarmu u3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIHLHO
OCYILIECTBIISITh TIOUCK, aHAIMU3, CUCTEMATH3AIUIO U
UHTEPIIPETANI0 UHOOPMALIUU PA3IUYHBIX BHIIOB U
(hop™m mpencTaBICHHUS;

- co3JaBaTh TEKCThl B pa3NUYHBIX (dopMaTax c
y4eTOM HazHaueHus uHGOpMalUd U IeNeBOi
ayUTOpUHU, BBIOMpas ONTUMAIBbHYIO  GopMy

-yMeTh  TUIAHUPOBATh W  BBINOJHATH  XUMHUYECKUU
SKCIIEPUMEHT (TIPEBPAIEHUS] OPTaHNYECKUX BEIIECTB MPH
HarpeBaHWH, TMOJIYYCHHUE OTUJIEHA © HW3YYCHHE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIIMU HA AJIbJICTH/IbI, Kpaxmall,
VKCYCHYIO  KHCJIOTY;  JeHaTypauus  O€IKOB  TIpH
HarpeBaHWH, I1IBETHBIC pEAKIMH OCJIKOB; TMPOBOJHTH
peakuu HOHHOTO OOMEHa, OMPENeNsATh Cpely BOIHBIX

pacTBOpOB, KAauyeCTBEHHBbIE peakUMM Ha  cyhbdar-,
KapOoHaT- W XJIOPHUI-aHHUOHBI, HA KAaTHUOH aMMOHMS;
pemath  SKCIEpPUMEHTaJbHBIE  33Jayd MO0  TeMaM

"Mertamute" wu  "Hemetamnei") B COOTBETCTBHU  C
NpaBWJIaMU TEXHUKH O€30MacCHOCTH MpU OOpALIEHUU C
BeUleCTBAMU M JabOpaTopHbIM  OO0OpYJOBAHHEM;
MPEJICTABIISTh PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIHUil U
dbopMynupoOBaTh BHIBOJIBI HA OCHOBE 3THX PE3Yy/IbTAaTOB;

- YMETh AaHaIU3UpPOBaTh XUMHUYECKYIO HH(OpMAIHNIO,
MOJIy4aEMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEIICTB MAacCOBOM
uHpopmanuu, cetb UHTEepHET u Apyrue);

- BJaJeTh OCHOBHBIMH METOJAaMHU HAYYHOTO [O3HAHUS
BEUIECTB M  XUMHUYECKMX SBJICHHM  (HaOmroaeHwue,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTHPOBAHUE);

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (hopMynaM u
YPaBHEHUSIM XUMHUYECKUX PEaKIUi C HCIOJIb30BaHHUEM
bU3NYECKUX BEIUYHMH, XapaKTePU3YIOIIUX BEIIECTBA C
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IPEJCTaBICHUS U BU3YyaJIU3alllH;
- OLEHUBAaTh JIOCTOBEPHOCTD,
UHPOpMALIUK, €€ COOTBETCTBHE
MOPaJIbHO-ITUUECKUM HOpMaM;

- HCIIOJIb30BAaTh CPEJICTBA HMHPOPMAIIMOHHBIX H

JICTUTUMHOCTDb
IIpaBOBbIM U

KOMMYHUKAITMOHHBIX TEXHOJIOTHH B  pElICHUHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OPraHM3aIlMOHHBIX  3aJad €  COOJIOJCHUEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30TaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, TMpPaBOBBIX U
OTUYECKUX  HOPM, HOpPM  HWHOOPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJ€Th HaBbBIKaMH PaCIIO3HABaAHWA W 3alIUTHI
nHpopmanuu, THPOPMAITMOHHOM O6e30MacHOCTH
JUYHOCTH,

KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIOBHsI) Ta30B, KOJMYECTBA BELIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XUMUYECKHE 3HAHUS NIl MPUHSITHUS PELICHUM
B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IIPUMEHEHUEM

OK  03.
pean30BBIBAT
npodecCuoHaNbHOE "
JMYHOCTHO®

[InanupoBath  u
coOCTBEHHOE

pa3BuTHeE,
MpeANPUHIMATENbCKYIO

JESTEITbHOCTD B
npodeccHuoHaTbHOM chepe,
UCIIOJIb30BaTh 3HaHUS o
(GUHAHCOBOW  TpPaMOTHOCTH B
Pa3IMYHbBIX KU3HCHHBIX
CUTYaLUsX;

B o0nacTi 1yXOBHO-HPAaBCTBEHHOTO BOCTIMTAHMS:

- chOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
3THYECKOTO ITOBEJCHUS;

- CITOCOOHOCTD OLICHUBATh CUTYAIMIO U TPUHUMATH
OCO3HAHHbBIC pelIeHus, OPUEHTUPYSICh Ha
MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE€ JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

-OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISIM U
(Wn) ApYruM 4YjaeHaMm CeMbH, CO3JaHHMI0 CEMbH Ha
OCHOBE  OCO3HAHHOIO  MPHUHATHS  LIEHHOCTEH
CEMEMHOMN >KM3HU B COOTBETCTBUHU C TPaAUIUSIMH
HapojoB Poccuu;

OBnageHue  yHUBEpCAIbHBIMU
JIECUCTBUSIMHU:

a) caMOOpraHu3anus:

- CaMOCTOSITEJIBHO OCYLIECTBIIATH [T03HABATEIBHYIO
JeSITeNIbHOCTD, BBISBISITH MPOOJIIEMBI, CTaBUTh U

PEryJIsITUBHBIMHA

c(hopMUPOBAaHHOCTH YMEHUH: MIPOTHO3UPOBATH,
AQHAJIM3UPOBATH U OLICHUBATh C MO3UIIMEN IKOJIOTUUYECKOMN
0€e30I1aCHOCTH MOCJIEACTBUSI OBITOBOM u

IIPOM3BOJICTBEHHON JICATCIILHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboOTKOM  BEHISCTB; HCIOJB30BaTh  IMOJIyYCHHBIC
3HAHUS JIJIS MPUHATHS TPAMOTHBIX PEHICHUH IMpoOiieM B
CUTYAIUAX, CBI3aHHBIX C XMMHCH;

c(hOpMHPOBAHHOCTH YMCHHUM: CaMOCTOSITEJILHO
IUTAHUPOBATh M IMPOBOJIUTH XUMHUYCCKHUH IKCIECPHUMEHT C
coOmoeHneM TpaBui  0€30MacHOro  OoOpaimieHus ¢
BEIICCTBAMH M J1TaOOPaTOPHBIM 000pyZ0BaHUEM,
(GopMyIHMpOBaTh LENb HCCICIOBAHUs, NPEICTABIATh B

pa3InyHOMN dopme pe3ynbTaThl AKCIEPUMEHTA,
aQHAJIM3UPOBATH U OLICHUBAThH UX I0CTOBEPHOCTD;
chOpMHUPOBAaHHOCTh ~ YMEHHMI:  cOOMIOJaTh  IMpaBUiIa

AKOJIOTMUECKH 11eTIeCO00pa3HOTO TOBEACHUS B OBITY U
TPYJOBOW JEATEIBHOCTH B ILENSX COXPAHEHUS CBOETO
370pOBbs,  OKpYXKalolled  INPUPOJHOM  Cpenpl |
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(bopmynupoBaTtb COOCTBEHHBIC 3a/1a4u B
00pa30BaTEeNIbHON JEATENBHOCTH U KU3HEHHBIX
CUTYaLUsX;

-CaMOCTOSITEJIbHO ~ COCTABJIATh IIJIaH  PEIIECHUs
npoOJIeMbl C YY4ETOM HUMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUN;

- 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

- croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO
LUIMPOKOHN ApyAMLIMK B pa3HbIX 00JACTSAX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oBaTelNbHBIA U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb!

- HCIIOJIb30BaTh MPUEMBI peQIIeKCUU AJIs OLEHKU
CUTYaIluH, BBIOOpa BEPHOTO PELLICHUS;

- yMETb OIICHMBAThb PHUCKM U CBOEBPEMECHHO
IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

B) SMOIIMOHAIBHBIA WHTEJUICKT, IPEAIOIararomuii
c(hopMUPOBAHHOCTD:

- BHYTPEHHEH  MOTHBALMM,  BKJIIOYAIOIICH
CTpPEMJICHHME K JOCTWKEHHUIO LEIU M YyCIHExy,
ONTUMH3M, WHULMATUBHOCTb, YMEHHE
JEUCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

- OMIATUH, BKIIOYAIOLEH cocOOHOCTh MOHUMATh
SMOILIMOHAJIBHOE COCTOSIHUE JPYI'MX, Y4YUTHIBATh

€ro Ipu OCYIICCTBJIICHUU KOMMYHUKaIKu,
CIIOCOOHOCTD K COYYBCTBUIO U COIICPCIKNBAHULIO;
- COIIMAaJIbHBIX HaBBbIKOB, BKIIIOYAOMINX

CIIOCOOHOCTH BBICTpAanBaTh OTHOLICHUA C APYTUMU

JOCTHXXCHUA cé yCTOﬁ‘-IHBOFO pasBUTHA; OCO3HABATHb
OIIAaCHOCTh TOKCHUYHOI'O I[GﬁCTBI/I?I Ha JXUBBIC OPraHU3MbIL
OHpeILGJIéHHBIX OpraHNM4Y€CKUX BCIICCTB, IMOHHUMAA CMBICII
nokasarens [IJIK; amamu3upoBath 1eIecO00pPa3HOCTh
MNPUMCECHCHUS OPraHNMYCCKUX BCIICCTB B IMMPOMBIIIJIICHHOCTHU
nB 6I>ITy C TOYKH 3pCHUA COOTHOIICHHA PUCK-II0JIb3a,

TIOAbMH, 3a00TUTBCS, MpPOSBIATb MHTEPEC U
paspemarb KOH(IUKTHI,
OK 04. DddextuBHO - TOTOBHOCTb K CaMOpa3BUTHUIO, | yMETh  IUIAHUPOBaTb U BBINOJHATH ~ XUMHYECKUMN

B3aHMOJICMCTBOBATh U pa6OTaTB B
KOJIJICKTUBEC U KOMaHAC

CaMOCTOATCIIbBHOCTU U CAMOOTIIPCACIICHUIO,

-OBJIaACHHUC HaBBIKaMH yqeGHo -

SKCIICPUMCHT (npeBpameHI/m OpraHn4eCKuX BCHICCTB IIPpU
HarpeBaHnuv, mNOJYYCHUC OSTHJIICHA W H3YYCHUC CTO
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MCCIIEIOBATENIBCKOM, IMPOEKTHOM W COLMAIbHOMN
JEeATENBHOCTH;

Osianenue YHHBEPCAJIbHbIMH
KOMMYHHKATHBHBIMU AeHCTBUAMMU:

0) coBMecTHasi 1eSITeJIbHOCTD.

- TIOHMMaTh M MWCHOJb30BaTh IPEHMYILECTBA
KOMaH/JHOW U UHJIMBUTyalbHOU paboThI;

- NpPUHUMATh LEJIW COBMECTHOM JEATEIIBHOCTH,
OpPraHM30BBIBaTh U KOOPAMHHUPOBATH JCUCTBUS IO
€¢ JOCTHDKCHHUIO: COCTaBIISITh TIIJIaH JCHCTBHI,
pacupenensaTb poiau C y4eTOM MHEHUH YYaCTHUKOB
00CyXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH M BBINOJHATH paboTy B
YCIIOBHSIX peanbHOTO, BUPTYaJIbHOTO u
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYIIECTBJIATb IIO3UTHUBHOE CTPAaTErMYECKOe

MOBEJICHNE B PA3JIUYHBIX CUTYallUsIX, TMPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMH PeryJjJsiTHBHBIMU
NeHCTBUSIMH:

I') NpHHSATHE ce0sl U IPYTuX JKO/Ieid:

- IPUHUMAaTh MOTHBBI U apPTyMEHTHI JAPYTHX JHOJACH
IIPU aHAJIM3E PE3YIbTATOB JEATEILHOCTH;

- MpU3HABaTh CBOE MPABO M MpPaBO APYrUX JIOACH
Ha OILIIHOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C
MO3UIUH JIPYTOT0 YEIIOBEKA;

CBOWCTB, KAUECTBEHHBIE PEAKIIUHU HA aJIbJACTH/IbI, Kpaxmal,
YKCYCHYIO  KHUCIIOTY;  JIeHaTypamusi  OelKOB  TIpHU
HarpeBaHWM, IIBETHBIE pPEAKIHU OEJIKOB; TPOBOJUTH
peaknuu MOHHOTO OOMEHa, OIpPENeNsATh CpPeay BOIHBIX
pacTBOpOB, KayeCTBEHHBIE pEakIMH Ha  Cyiabdar-,
kapOOHAT- W XJOPUA-aHWOHBI, HA KAaTHOH aMMOHHUS;
pemarb  SKCIepUMEHTaNbHBIE  33Ja4d 10  TeMaM
"Metamuis"  u  "Hemeramibl') B COOTBETCTBUU €
NpaBUJIaMH TEXHUKH O€30MacHOCTH TpH OOpalieHuu C
BeUleCTBAaMU M JabOpaTOpHbIM  00OpYJOBaHHEM;
NPEJCTABIIATh Pe3yIbTaThl XUMHUECKOTO IKCIIEPHIMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U
(GOopMyIHUPOBAThH BBIBOJIBI HA OCHOBE ITHX PE3YIbTATOB

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKpYKaroei
Cpelbl, pecypcocOepekeHUIO,
MPUMEHSTH 3HAaHUS 00 U3MEHEHUN
KITUMaTa, MPUHIUIIBI
OepeKIMBOTr0 IPOU3BOICTBA,

B 06s1acTH 3K0J10rH4ecKOro BOCIIMTAHNS ¢

- C(OPMHPOBAHHOCTh 3KOJIOTHYECKOH KYJIbTYpHI,
NOHMMAHHUE BIIMSAHUSA COLMAIBHO-3KOHOMHYECKHUX
IPOLECCOB  HA  COCTOSHHE  MPUPOJHOM W
COLIMANBHOM  cpelbl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa 3KOJIOTMYECKUX MpooieM;

- chopmupoBaTh  MPEACTABICHUS: O  XUMHUYECKOH
COCTaBJISIIOIIEH E€CTECTBEHHOHAyYHOM KapTHHBI MHDA,
pONlM  XMUMHHM B TIO3HAHWU SIBICHUH TPHUPOABI, B
GbOpMUPOBAHUM MBIIUIEHUS U KYJABTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOTUMOM st
pelmIeHus]  MPAKTHMYECKUMX 3a7ad M DKOJOTHYECKU
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3¢ dEKTUBHO JCHCTBOBATH B
YpEe3BbIYAHHBIX CUTYAIHSIX

- IUIAHUPOBAHUE U OCYILECTBJICHHE JICUCTBUU B
OKpYXKalolllel Ccpelle Ha OCHOBE 3HAHUS LeJen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

AKTUBHOE HENPUATHE NEHUCTBUM, IPUHOCAIIUX BpE.
OKpYKalollel cpere;

- yYMEHHE MPOTHO3MPOBATh HEOJIAronpUsATHBIE
9KOJIOTHYECKHE IOCIEACTBUS MPEIITPUHUMAEMBIX
JNENCTBUMN, MPEAOTBPALLATh UX;

- pacumpeHue OIBITa
JKOJIOTHYECKOW HAIPaBJIEHHOCTH;
- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COUAILHOU
JESTENBHOCTH;

JACATCIIBHOCTHU

000OCHOBaHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJIHON CpeJIE;

- YMETh coOmoIaTh npaBUia  JKOJOTUYECKH
[eNIecO00pa3HOro  TOBEACHUS B OBITY W TPYHOBOM
ACATCIIBHOCTH B LECIAX COXpPaHCHHA CBOCro 310POBbA U
OKpYXKalollle MPUPOHOM CpeJbl; YYUTHIBATH OMACHOCTH
BOSI[GI\/’ICTBI/IS{ Ha JKHMBBIC OpraHu3Mbl OIPCACIICHHBIX
BEIIECTB, IIOHMMAasi CMBICT TIOKa3aTelsi MpeNeNbHOM
JOITyCTUMOW KOHIIEHTPALlUH

4.2. CTpyKTypa M npHMepHOe colepKaHHe OLEHOYHbIX MATEPHAIOB /IS NMPOMEXKYTOYHOH aTTecTallUM MO Y4eOHOMY MNpeaMeTy

«XuMusa»

[IpomexyrouHas arrectanus oOydaromuxcs npousBoautcs B (opme nuddepennupoBanHoro 3auera. [ns nuddepennumpoanHoro 3zayera
pa3pabaThIBatOTCs 3aaHKsI B KOTOPbIE BXOAT: 20 TeCTOBBIX 3a/1aHui, | 3ajaHue Ha cOOTBETCTBUE U 2 3a1aun. [Ipumep Bapuanrta 3agaHuii:

Yacre 1

K kascoomy 3a0anuio 6 smoit wacmu oaemcsa 4 eapuanma omeema, u3 KOMopvix MmoJibKo 00UH NPAGUTbHbBLI
A 1. O0uiee y1cIo0 aTOMOB B MOJIEKYJI€ CEPHOU KHCIOTHI PAaBHO

A 2. OTHOCHTeNbHAs MOJIEKYJIIpHas Macca OyeT HauOoJbIIe s

1) 3 2) 5
3)6 47

1) HCI 2) H20
3)HCIOs  4)Cl

A 3. B atrome yriiepoaa MpoOTOHOB, 3JICKTPOHOB U HeﬁTpOHOB COACPKUTCA

1)12,6,6  2)6,6,6
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3)12,12,12 4)6,12,6
A 4. KaTHOHBI - 3TO YaCTHIIbI, KOTOPHIE UMEIOT
1) monoXKKUTENBHBIN 3apsii  2) OTPULATEIILHBIN 3apsi

3) He UMeEIOT 3apsiia 4) nepeMeHHbIH 3apsi

A 5. BemtectBo, 00pa3zoBaHHOE KOBaJEHTHOM MOJISIPHOU CBSI3bIO, 3TO

1) NaCl 2) Ha2S

3) O 4) Al

A 6. B kakoM W3 MepevncIeHHBIX COSIMHCHNUN CTEIICHh OKHUCIICHHS cephl paBHa +4
1) SO; 2) H2S0s3

3) AlS3 4) H2SOq4

A 7. Peakuusi HFOHHOTO 0OMEHa MAET JI0 KOHIIA B pe3yIbTaTe 00pa3oBaHUs
1) CO21 2) NaCl

3) KNOs 4) Na2SOq4

A 8. Bce BemecTBa rpynibl SBISIOTCS KACIOTaMHU

1) Cu(OH)2, NaCl, HCI 2) HNOs3, H2SO4, NaOH

3) H2S, HCI, HNO3 4) MgSOQg4, CaCO3, H3PO4

A 9. B pacTBOpe 11en09r nproOpeTaeT MaJTMHOBYIO OKPACKy HHIUKATOP
1) penondranenn 2) nakmyc
3) METHJIOBBIN OpaHXeBbIl  4) Hon

A 10. Peaknusi coelMHEHUS OTpa)K€Ha B BApUAHTE
1)Fe+Clh —... 2) Zn+ HCl —...
3) Cu(OH)2 —... 4) HSO4+ NaOH —...

A 11. C HaubospIiell CKOPOCThIO IIPH KOMHATHOH TeMIepaType MpOTEeKAeT PEeaKus MEKIY
1) noporikoM xene3a u 15% pactBopom H2SO4
2) noporkoM xene3a u 10% pactsopom H2SO4
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3) rpaHyIUpOBaHHBIM xee30oM u 15% pactBopom H2SO4
4) rpanynupoBaHHBIM kene30M U 10% pactBopom H2SO4

A 12. C Bozoii npu 0OBIYHBIX YCIOBHSX PEarupyroT METaJLIbI
1) Nau K 2) Nau Cu
3) Snu K 4) Znu Sn

A 13. Haubounee cuinbHO BhIpaKeHbl HEMETAJUINYECKUE CBOMCTBA Y
1)C 2) N
3)F 4) 0

A 14. 'omon0oraMu MOTYT SIBJIATBCS
1) CoH2m CeHe 2) C4Hem C4H1o
3) CeHi2m1 CsHio 4) CH3Cl u CH2Cl>

A 15. ®opmyna agkeHa 3To
1) H3C - CH2 - CH3 2) H,C =CH — CH3s
3) HC=C-CHs 4) H,C =CH - CH = CH>

A 16. K kakoMy TUIy OTHOCHUTCS 3Ta pEaKIMs:
CH2 =CH2 + H, —» CH3 — CH3s

1) neruapupoBanue 2) neruapaTamus

3) ruapupoBaHue 4) monumepu3anus

A 17. TlpupoiHbIH Ta3 COAEPIKUT IIIaBHBIM 00pazoM

1) Bomopon 2) mpornaH

3) 6yran 4) meTaH

A 18. U3 mpemioxxeHHbIX (opMy1 BeIOepHUTE (hOpMYITy KapOOHOBOW KHUCIOTHI
1) CH; COOH 2) C3H7OH

3) C2 HsCOH 4) CH3COOC:2Hs

A 19. Cunee okpallinBaHUE NOSBISETCS IPHU IEUCTBUM oA Ha
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1) TabreTKy rIFOKO3bI 2) pacTBOp caxapa
3) Kycoyek caxapa 4) Kycouek OaToHa

A 20. ITpupogHBIMH [TOJIUMEPAMHU SBJISIOTCS

1) 6enok u Kpaxman 2) MOJIMATUIIEH U KAalIpOH
3) naBcaH U HUTPOH 4) denondopmanbaeTUI U TOIUCTAPOIT
Yacrs 2
B 1. Ilpu BbINOJHEHUH 3TOr0 32/IaHUS YCTAHOBUTE COOTBETCTBHE MeKIy Ha3BaHHEM BellleCTBA M ero cOCTaBOM
HA3BAHUE BEIIECTBA COCTAB BEIIECTBA
A) KupbI 1) 3TO CMECH YTIIEBOIOPOIOB
b) mbu1a 2) 3TO cHOoXKHBIE 3GUPHI TIUIEPHUHA U BBICHINX KapOOHOBBIX KUCIOT
B) nedtn 3) 3TO moJIMMEpBI, MOCTPOEHHBIE U3 OCTATKOB aMUHOKHUCIIOT
I') 6enku 4) 5TO HaTpUEBBIE COJIM BHICHINX KaPOOHOBBIX KUCIIOT

5) 31O cNokHBIE A(HUPHI STUIICHTIIMKOJISA U BBICIINX KApOOHOBBIX KHCJIOT

OtBerT:

Yacrts 3
3apanus C1, C2 cuuTarTcsi BHINOJHEHHBIMH, €CJIM MPHJI0KEHO COOTBETCTBYIOIIHUM 00pa3oM oGopMIIeHHOe pellleHne 3a1a4u.
C 1. Haitnute MaccoByIO JOJIIO KaXI0To 3J1eMeHTa B Mosiekyse Meranans HCOH
C 2. CkonpKO BOJIBI U caxapa HaJo B3ATh, 4T0ObI pUrotoButh 200 1 25 % pactBopa. OTBET OKPYIJIUTE JI0 LEJIOTO YUCIA.

KpuTtepuu oneHuBaHMsI TECTOBOIO 3aJaHUs
Yactu 1 u 2
3a mpaBUIBHBIA OTBET Ha Kaxkaoe 3amganue yacTu 1 craButcs | OGamn. Ecnu ykasanwl Ba U Oojiee OTBETOB (B TOM YHCIE MPaBUJIbHBIN),
HEBEPHBIN OTBET WJIM OTBET OTCYTCTBYET — O Gasos.
B yacTtu 2 3amaHue ¢ KpaTKUM OTBETOM CUMTAETCsl BBIMOJIHEHHBIM BEPHO, €CIU MPAaBUIBHO YKa3zaHa IMocienoBarensHoCTh nudp. [IpaBunsHO
BBITIONTHEHHOE 3a/aHue B1 orneHnBaroTcs crnemayrommm oopasom: 2 6anna — HeT omubok; 1 6amn — gomyieHa oaHa omnoka; 0 6a1ioB — TOMYIIECHHI IBE
1 6oJee OMMOKU UITH OTBET OTCYTCTBYET.
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K KaKIO0MY 3a1aHUIO B 3TOM YacTH JacTCs 4 BapraHTa 0TBCTA, U3 KOTOPBIX TOJIBKO OJUH HpaBI/IHLHLII;'I

Kpurtepuu oneHuBaHus 3HAHUI ¢ pa3BePHYTHIM 0TBETOM
Yacrs 3
C 1. Haiinure MaccoByro 1010 KaXA0r0 AieMeHTa B Mosiekyne meradans HCOH

JJIeMeHTHI 0TBETAa
( momyckaroTcst MHbIE (POPMYITUPOBKH OTBETA, HE MCKAXAFOIHUE €r0 CMBICIIA)

1) Beruucniena mostekynsipaas macca metanans: My (HCOH) = 2A, (H) + Ar (C) + Ar (O) =2-1
+12+16=30

2) Berancnena maccoBas nouist yraepoaa: Ar (C) - 100% / My (HCOH) =12 - 100% /30 =40%
3) Beruucnena maccosas o Bogopoaa: Ar (H) - 100% / My (HCOH) =2-1-100% /30 = 7%
4) Berancnena maccoBas 1ot kuciopoa: Ar (O) - 100% / My (HCOH) =16 - 100% / 30 = 53%

Kpurtepun oueHuBanus BaJsibl
OTBeT NMpaBWIbHBIN M MOJIHBINA, BKJIIOYAET BCE HA3BAHHBIE JIEMEHTHI 2
[IpaBusIbHO HamKcaHbl NEPBBIN AMEMEHT U OJUH U3 MOCIEAYIOIHNX TPEX 1
Bce snemeHThl 0TBETa HaNMCAHbl HEBEPHO 0
Maxcumanvrviit 6ain 2

C 2. CkoJIBKO BOJBI U caxapa HaJo B3STh, YTOObI IpUTroToBUTHL 200 T 25 % pactBopa. OTBET OKPYIIIATE 0 LEJIOr0 YUCIIA.
9

JJIeMEeHTEI OTBETA
( momyckaroTcs uHbIC (POPMYIUPOBKH OTBETA, HE UCKAXKAIOIIUE CMBICTIA)

1) HaIltucaHa Q)opMyna JJI1 HAXOXKACHUA MacCcoOBOH A0JIKM paCTBOPCHHOI'O BCIICCTBA!
m BellecTBa
o= ———-7>:100%
m pactBopa
2) BBIYHMCJICHA MacCa paCTBOPEHHOI'O BEIECTBA: M caxapa — O OOJII PACTBOPCHHOI'O BCIICCTBA * M
pactsopa / 100% =25% - 200/100% =501

3) BBIYKMCIIEHA MAcCa BOJBL: M pactsopa - Meaxapa = 200 — 50 =250

Kpurtepnu oneHnBanus Banbl

OtBert HpaBI/IJ'IbHHﬁ )4 HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC 3JICMCHTBI 3

HpaBI/IJ'ILHO HAIMMCAHbI IBA BTOPBIX DJICMCHTA 2
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[TpaBuaBHO HAMKCAH OJWH U3 MIEPBBIX IBYX 3JIEMEHTOB 1
Bce aneMeHThI HalMCaHbl HEBEPHO 0
Maxcumanvuviu 6ain 3
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