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PaGouas mporpamma paspaboTaHa Ha OCHoBe ®DenepaibHOro TOCYIapCTBEHHOTO
06pa30BaTeNBPHOTO CTaHAApTa IO CICHHaNTbHOCTH CPEIHErO npodecCHOHATEHOTO 00pa3oBaHus
09.02.07 WHbopMAaIMOHHEE CHCTEMBI KM IPOrPAMMHPOBAHHE, YTBEPXKICHHOTO IIPHKA30M
MurncTepetBa obpasoBadusi ¥ Hayku Poccuiickoif Dezxepaiii OT 09.12.2016 N 1547, n
IPAMEpHOM  OCHOBHOH ~ 00pasoBaTelbHOM — MPOTPaMMBI IO CHEIHAIBHOCTH 09.02.07
MH(pOpMAaIHOHHBIE CHCTEMBI M IPOTPaMMHDOBAHHC (yrB. mpotokonoMm PenepambHOro y4eOHO-
meTomuueckoro obbemuaenns mo YITIC 09.00.00 or 15.07.2021 Ne 03, 3aperucTpupoBaHa B
FOCYIapPCTBEHHOM PEECTPE MPUMEPHBIX OCHOBHBIX 06pa30BaTeNBHBIX IPOrpamMM, per. Ne 6, mpuKas
®I'BOY JIIIO UPIIO Ne I1-24 ot 02.02.2022), y4eOHBIX IIAHOB denepasbHOrO rOCYapCTBEHHOTO
GIOMKETHOTO  00pA30BATENBHOIO  YUPEHKACHMA  BBICIICTO obpazoBaHus  «MOCKOBCKas
rocyIapcTBEHHAs aKaIeMHs BETEPUHAPHOH MEIMIMHBL U 6uotexuonorun — MBA umenu K.
Cxpsi6umay no crermansaocta 09.02.07 MH}opMaIOHHBIE CHCTEMBI X IPOrPAMMUPOBAHIEC.

OPTAHM3AIIUS-PASPABOTHUHK:

@eriepanbHOE TOCY/APCTBEHHOE OMOUKETHOS 00pa3sOBATENBHOC  YUPSKICHUE  BBICIICTO
obpazopanus  «MOCKOBCKas ~ IOCYJapCTBEHHAs — aKaleMus BETEPMHAPHON  MEJHLMUHBL U
euorexuonorur — MBA nmenn K.M. Cxkpsabunay
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COJEPKAHHUE

OBILIASI XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBI YVUEEHOU JTUCLATLIMHBI
CTPYKTYPA U COJIEPXKAHUE YUEBHOU JIMCLUTTIJINHEI
VCJIOBUS PEAJIN3ALINY YYEBHOU JIUCLIUITIVHBI

KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOU JIUCLIUTIIMHBI



1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI
OBIIEOBPA30OBATEJBHOMU JUCHUILIAHBI «XUMUS»

1.1. MecTo IMCUMILIMHBI B CTPYKTYPe OCHOBHOII mpodeccuoHalbLHOIi 00pa3oBaTeIbHOM
NPOrpaMMblI

OOmeobpa3oBarenbHas AMCUUIUIMHA «XHMHs» HU3ydaeTcs Ha 0a30BOM  YpPOBHE B
001eo0pa3oBaTeIbHOM [HKJIE y4eOHOro IIaHa OCHOBHOHM mpodeccHoHanbHOM 00pa3zoBaTeIbHOM
nporpaMmsl 1o criequanibHocT 09.02.07 UHdopManoHHble CHCTEMBI U IPOTPaMMHUPOBAHKE.

1.2. Ileau U MUIaHUPYeMBble pPe3yJbTAThl 0CBOCHHS AU CHHUILIUHBI

1.2.1. Heau u 321294 TUCIUILJIMHBI

@dopMUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XUMHYECKOM COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHON KapTHHBl MHUpAa KaK OCHOBBI IPUHATHUS PELICHUH B YKU3HEHHBIX M IPOU3BOACTBEHHBIX
CUTYyallUsX, OTBETCTBEHHOT'O IIOBE/IEHUS B IPUPOJIHON Cpejie.

3agaum JUCHMILIMHBI:

1) chopmupoBaTh MOHMMAHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX IIPOLECCOB H
SBICHUM B OKPYXKAKOIIEW Cpexe, LEeJIOCTHOM HaydHOM KapTUHBI MHpA, B3aUMOCBA3U H
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHSI COCTaBJISATH (OPMYJIbI HEOPraHWUYECKMX KM OpPraHUYECKHX BEIICCTB,
YpaBHEHHUS XMMHUYECKMX peakuuil, OOBSACHATh UX CMBICI, HHTEPIPETUPOBATh PE3YJIbTaThl
XUMHUYECKHUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MNPOBEACHHS IMPOCTEHUIINX XHUMHYECKHX 3KCHEPHUMEHTAIBHBIX
UCCIIeIOBaHUM ¢ coOoiIeHueM IpaBuil O€30M1aCHOro oOpallleHHs ¢ BELIECTBaMHU U JIAOOPATOPHBIM
000pyZI0BaHUEM;

4) pa3BUTh YMCHHUS HCIIOJIb30BaTh HMH(POPMAIMIO XUMHYECKOIO XapaKTepa M3 pPa3IHMyHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATD MMOCIICACTBUS CBOCH JEATEILHOCTH U XMMUYECKUX
MIPUPOIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAaHUE 3HAYMMOCTH JOCTHKCHHH XMMHYECKOH HAyKH M TEXHOJOTHUIl
JUIsl Pa3BUTHS COLMANIBHON U MPOU3BOJICTBEHHOMU cdep.

Ocoboe 3HaueHue aucuuIuinHa uMeet npu GopmupoBanuu OK u T1K:

OK 0l1. BeiOupate crnocoObl pemeHHs 3a7ad  NPOo(EeCcCHOHANBHOM  J1eATeNTbHOCTH
MIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Vcnonp3oBaThb COBpEMEHHBIE CpeACTBa IIOWCKA, aHajdu3a W HHTEpIpeTauu
nHpopMaui W WHGOPMAIMOHHBIE TEXHOJOTUU JJI BBIIOJHEHHUS 33had MNpo¢ecCHOHAIbHOU
NeSITeIbHOCTH

OK 04. 3ddexTnBHO B3aMMOIEICTBOBATh U Pa0OTATh B KOJJIEKTUBE U KOMaH e

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYXKAIOLIEH cpelibl, pecypcocOepexeHnto, MPUMEHSTh
3HaHUS 00 U3MEHEHUHU KJIMMaTa, MPUHIUIIEI OEpPEeKIMBOr0O NMPOU3BOACTBA, () (HEKTUBHO JAEHCTBOBATH
B YpE3BBIYAIHBIX CUTYaLUAX

I[IK 4.4. O0GecneunBaTh 3alIUTy MPOTPAMMHOIO 00€creyeHUs] KOMIBIOTEPHBIX CHCTEM
MIPOrPaMMHBIMH CPECTBAMH.

IIK 11.1. OcymectBnath co6op, 006pabOTKy M aHaiau3 MHPOpPMAIMK U1 MPOEKTUpOBaHUs 0a3
JTAHHBIX.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0CBOEHHS 0011e00pa3oBaTebHOM JUCHUILIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Koa u ILnanupyeMsble pe3yabTaThl OCBOCHHSA AUCHUIIIHHbBI
HauMeHOBaHHE
‘bOpM"pyeMb{X Oo01mme JAucuaunianHapHbie
KOMIIeTeHINH
OK 01. B yacTH TPYI0BOr0 BOCIIMTAHUA: - BJIAJETh  CHCTEMOM  XMMHYECKMX  3HAHHMH, KOTOpas  BKJIIOYAET:
Bri6upatsb - TOTOBHOCTb K TpYAY, OCO3HAaHHE IEHHOCTH |OCHOBONOJAraloIue MOHATHS (XUMHUYECKUH D3JIEMEHT, aToM, 3JIEKTPOHHAs
CIIOCOOBI MacTepcTBa, TPyAOoIo0ue; o0oJiouka aroma, s-, p-, d-3JEKTPOHHBIC OPOUTAIIM aTOMOB, MOH, MOJICKYIIa,
pCIICHUA 331a4 |- TOTOBHOCTb K  AKTUBHOM  JEATEIbHOCTH | BAIEHTHOCTD, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
Hpoq)eCCI/IOHaJIBH TEXHOJIOTHYECKOW M COLIMAIbHON HAIPaBJICHHOCTH, | CBA3b, MOJIb, MOJIApPHAas Macca, MOJIAPHBIA 00BEM, YIJIEPOIHBIA CKEJET,
o CHOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBATh U | QYHKLUMOHAJbHASA TPYIINa, pajuKal, U30MEpHs, U30MEpbl, TOMOJIOIMUECKUIl
ACATCIIBHOCTH CaMOCTOSTCIIBHO BBIIIOJHATH TAKYyI0 ACATCIBHOCTD, | Psili, TOMOJIOIH, YIJI€BOAOPOAbI, KMCIOPOA- U a30TCOACPKAIUC COCAMHCHUS,
[MPUMCHUTECIIBHO | - HHTEpEC K pasInYHBIM chepam |OHMONOTMYECKH AaKTHBHBIE BeLIECTBA (YIJIEBOABI, >KUPbBI, OEJIKH), MOHOMED,
K Ppa3JIMN9HbIM po(hecCuOHATILHON e TENbHOCTH, OJIUMEP, CTPYKTYPHOC  3BCHO, BBICOKOMOJICKYJLIPDHBIC  COCIAMHCHHUS,
KOHTCKCTaM Osiagenne YHHBEPCAJIbHbIMHA Y4eOHBIMHM | KPUCTAJUIIMUECKAs PELIETKA, THUIIbl XMMUYECKUX PEaKUUil (OKUCIUTEIBHO-
M03HABATEJbHBIMH 1HICTBUSIMH: BOCCTAHOBUTENbHBIE, SK30-U 3HJIOTEPMUYECKHE, PEAKIIMM HWOHHOIO OOMEHa),
a) 0a30BbIe JIOTHYECKHUE AelCTBHSA: pacTBOP, DJIEKTPOIUTEI, HEIIECKTPOJMTHI, 3JICKTPOIUTHYIECCKAA JUCCOLIHAIINS,
- CaMOCTOSITEIBHO ¢dbopMynupoBaTh U | OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMHU, XUMHYECKOE

aKTyaJIM3upoOBaTh MpPOOJIEMY, pacCMaTpHUBaTh e€¢
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBIH TNPU3HAK WIH
OCHOBAHHUA JIs1 CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaHI/II/I nu
00001IeHHS;

- ONpeneNsaTh IedH  JIeITeIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABJIATDH 3aKOHOMepHOCTI/I 158 HpOTHBOpe‘II/ISI B
paccMaTpUBAEMbIX SIBJICHHSIX;

-BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTL, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IICJSIM, OILICHUBAThH
PHUCKH MOCIEACTBHI NESITEIHOCTH;

3a71aBaTh

paBHOBECHE), TEOPUHM M 3aKOHbI (TEOpPHs XUMHUYECKOTO CTPOEHHUs
oprannueckux BemectB A.M. byriepoBa, Teopus 3IEKTPOIUTUYECKOU
quccounuanuu, nepuoauuecknii 3akod .M. MenneneeBa, 3aKk0OH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUH, (HAKTOIOTHUYECKHE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJy4YEHHUH M OE30MaCHOM HCIOJIb30BAHUU
BAOXHEHIINX HEOPraHWYEeCKMX U OpraHMYeCKHWX BEIIeCTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

- YMETh BBIABJIATH XapaKTepHblE MPHU3HAKK M B3aUMOCBSI3b HM3YUEHHBIX
MOHSITUM, IPUMEHATh COOTBETCTBYIOIINE MOHATHS IPU ONUCAHUM CTPOEHUS U
CBOICTB HEOPraHMYECKUX W OPraHMYECKHX BEIIECTB U HUX MPEBpAIICHUI;
BBIBJISITH ~ B3aUMOCBSI3b ~ XMMHWYECKMX  3HAHUHM C  MOHATHAMH U
MIPEJICTaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;




-pa3BHBaTh KPEATHBHOE MBIIUICHUE MPH PCIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

- BJIAJIETH HaBBIKAMH yaeOHo-
UCCIICIOBATEIBCKOW W IPOCKTHON JIEATEIIbHOCTH,
HaABBIKAMU pa3pelieHust pooiiem;

- BBISBJIATH IPUYMHHO-CJIEICTBCHHBIE CBA3H U
aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh TMIIOTE3Y €¢
peLICHHS, HaXOJUTh apryMEHThI JUIS
JI0Ka3aTejIbCTBA CBOMX YTBEPXKIACHUMU, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

- aHAIM3MPOBATH TOJYYCHHBIC B XOJC PCHICHHS
3a7a4d  Pe3yJbTaThl, KPUTUYECKH OIEHHBATH HX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSX;

-yMETh MEPEHOCHTh 3HAHUS B MO3HABATEIbHYIO U
NPAKTHYECKYIO 00J1aCTH KU3HEACATEIbHOCTH;

- YMETb MHTErPUPOBATh 3HAHUA U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaThb HOBBEIC niaeu, npej:[naraTL
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

-CIIOCOOHOCTD 10,4 HCIIOJIL30BAHHUS B

MMO3HAaBaTEILHOM 1 COIlHAIbLHOMN IMPAKTHUKE

- yYMeTb  UCIOJIb30BaTh  HAMMEHOBAHUS  XHMHUYECKHX  COCIUHEHHU
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM M MPUKIAJHOM XUMHU U
TPUBHUAJIbHBIC HA3BAHUS BaXKHEUIIMX BEUIECTB (3TUIICH, alleTUJICH, INIMIIEPUH,
denon, ¢dopManbaerua, YKCyCHas KUCIOTa, TJIUIUH, YrapHbId ras,
YIJIGKUCIIBIN Ta3, aMMUaK, raiieHas U3BeCTb, HEralleHasi U3BeCThb, MUThEBas
colla U JPYIHxX), COCTaBJIATH (OPMYJbl HEOPraHUYECKUX M OPraHUYECKUX
BCIICCTB, YyPAaBHEHUS XHUMUYECKUX PEAKIUH, OOBSCHATH WX CMBICI;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U 3aMUCSIMH YPAaBHEHUNW XUMHUYECKUX
peaKIui;

- YMETh YCTaHABIMBATh MPUHAJICKHOCTh HM3YUYCHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K ONPENENICHHBIM KJIaccaM W TPYIIaM COEAMHEHUH,
XapaKkTEepU30BaTh HMX COCTAaB W BAXKHEHINME CBOWCTBA; OMPENEISATH BHUIBI
XUMHUYECKUX CBsi3ed (KOBaJCHTHAsl, MOHHAs, METAJIMYecKas, BOJAOPOIHA),
THUIBI KPUCTAUTHYCCKUX PEIICTOK BEIIECTB; KJIACCU(DUIIMPOBATH XUMUICCKUE
peakuuu;

- chopMHpOBaTH  MPEIACTABICHUSA: O  XHMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, POJIM XMMUHU B TO3HAHUM SBJICHHUU
OpUpoOabl, B (OPMHUPOBAHUU MBIIIJIEHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEUICHUS MPAKTUYECKUX
3a/1ad U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOU Cpelie;

- YMETh TPOBOJUTH pacUeThl MO XUMHYECKUM (opMyJIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIMi ¢  HCIONb30BaHHEM  (PU3UYECKHX  BEIUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpManbHBIE yCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; WCIOIb30BaTh
CHUCTEMHBIE XMMHYECKHUE 3HAHWS JJI1 TPHUHSATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonp30Barh
COBpPEMEHHBIC
CpencTBa,

B 00s1acTH HEHHOCTH HAYYHOI'O TO3HAHUSA:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKH,

- YMETH IJIaHUPOBATh n BBITIOJIHATH XHUMHYSCKHI OKCIICPUMCHT
(npeBpameHI/m OpTraHU4YCCKUX BCHICCTB IIPpHU HArp€BaHWUU, ITOJYUYCHUC S3TUJICHA
U HU3Y4YCHHE C€TO CBOI\/'ICTB, Kau4C€CTBCHHBIC pPC€AaKIHMM Ha aJIbACTHABI, Kpaxmall,
YKCYCHYIO KHCJIOTY,; ACHATYpalHsiA OeIKOB IIPpU Harp€BaHnuu, IBCTHBIC PCAKIIUN




TIOUCKa,
aHanm3a u
UHTEPIpETAuN
UHPOpPMALIUU U
nH(}OpMaIMOHH
BI€ TEXHOJIOTHH
TUIst
BBITIOJTHEHUS
3aa4
npoheccuoHab
HOI
JeSITeIIbHOCTH

OCHOBaHHOI'O Ha JAaore KYJBTYD,
CIOCOOCTBYIOUIETO OCO3HAHUIO CBOETO MecCTa B
MIOJIMKYJIbTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SA3BIKOBOM M UMTATEIbCKON
KYJIbTYpbl KaK CpEICTBA B3aUMOICHCTBUS MEXIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTU HAyYHOH ACATECIBHOCTH,
TOTOBHOCTb OCYILECTBIIATH IIPOEKTHYIO 5|
HCCIIEA0BATENIBCKYIO IEATEIbHOCTD HHIUBUIYaIbHO

U B TpYIIIE;
Osinanenue YHHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBHAMM:

B) pabora ¢ ungopmanmei:

- BIIQIETh HaBbIKaMY|
HOJNy4yeHUs! MHPOPMAIMU M3 HMCTOYHUKOB DPa3HBIX
TUIOB,  CaMOCTOSITEJIbHO ~ OCYLIECTBIATH  IOUCK,
aHaJM3,  CHCTEeMaTH3alMI0 U HHTEPHPETALHIO
uHQOpPMaAILMM  pPa3IUYHBIX  BUAOB U (opm
IPE/ICTaBIICHUS;

- CO3[aBaTh TEKCTHl B pasIM4YHBIX (opMaTax c
y4eToM Ha3Ha4eHus HHPOpPMAIMU H  LENeBOH|
ayIUTOpUH,  BBIOMpas  ONTUMAIBHYIO  (GoOpMmY)|
NPE/ICTABICHUS U BU3YaJH3allny;

- OLCHUBATh JOCTOBEPHOCTb,
uHpopmManuy, €€ COOTBETCTBHUE
MOPaJIbHO-3TUYECKHM HOpMaM;

- HCIONB30BaTh CpelcTBA HMHGOPMAIMOHHBIX H
KOMMYHHUKALIMOHHBIX ~ TEXHOJOTWH B  pELICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a7a4d ¢ COOMI0ICHNEM TpeOOBaHUN
OPrOHOMHKH, TEXHHKH O€30MacHOCTH, T'HTHEHBI,
pecypcocOepekeHns, MPAaBOBBIX U ITHYECKHX HOPM,

JICTUTUMHOCTD
IMIPpaBOBbBIM )41

HOPM HH(POPMAIIMOHHOM, O€30MaCHOCTH;

NOPOBOJIUTH PEAaKIMM HWOHHOTO OOMEHa, ONpEeAesITh Cpeay BOJHBIX
pacTBOpOB, KayeCTBEHHBbIC pEaKIUMM Ha cyiab(aT-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATUOH aMMOHUS; pellaTh 3KCIEPUMEHTAJIbHBIE 3a7aud 110
temaM "Meramnbl" u "Hemeramisl") B COOTBETCTBUY C PAaBUIaMU TEXHUKU
Oe3omacHOCTH Mpu OOpallleHHH ¢ BellecTBaMd U Ja0OpaTOPHBIM
000pyI0BaHUEM; MIPEACTABIATH PE3YIbTAThl XUMHUYECKOIO SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHUH COOTBETCTBYIOIIMX peakuuil U GpopMyaupoBaThb
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

- YMETh aHAJU3UPOBaThb XHMUYECKYI0 HH()OPMALUIO, MOJy4aeMyl U3
pa3HbIX MCTOYHHKOB (CPEJICTB MaccoBOM MHQopMmaluu, ceTb VHTEepHET u

apyrue);

- BJIaACTb OCHOBHBIMU MCTOAAMHM HAYYHOI'O IIO3HAHWA BCHICCTB U
XUMHUYECKUX  SIBICHHM  (HaOioleHue, M3MEpeHHe,  HKCIEePHUMEHT,
MOJICJIUPOBAHUE);

- yME€Th NPOBOJMUTH PACUYEThl 110 XUMHUYECKUM (OpMyJiaM M YypaBHEHHIM
XUMHUYCCKUX peaKuHﬁ C HUCIIO0JIBb30BaHUEM (1)I/IBI/II-IGCKI/IX BCJINYMH,
XapaKTepU3YIOIUX BELIECTBA ¢ KOJMUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasnibHBIE YCJIOBHS) Tra30B, KOJIMYECTBA BELIECTBA; MCIOJIb30BaTh
CUCTCMHBIC XHUMUYCCKHUEC 3HAHUA JISA MPUHATHA peHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30I1acHOCTH
JINYHOCTH;

OK 04.

D¢ dexTuBHO
B3auUMOJICUCTBO
BaTh U paboTaTh
B KOJIJIEKTHUBE U
KOMAaHJIe

- TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHO
HCCIIEIOBATEIIbCKOM, TPOEKTHOM W  COLHMAIBHOU
JIeATEIbHOCTH;

Osiafenue YHHBEPCAJbHbIMH
KOMMYHUKATHBHBIMH 1eHCTBHAMM:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- NOHMMaTh U UCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- OpUHUMaTh LEIM COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BBIBAaTh U KOOPAMHUPOBATH ACHCTBHUSA IO
€€ JOCTH)KEHHMIO: COCTaBIIATh IUIaH JEHCTBUU,
pacnpenenaTb pojad ¢ y4€TOM MHEHUM y4aCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJUHHUPOBATH U BBHITIOJIHATH padoOTy B
YCIIOBHSIX PEaIbHOTO, BUPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISITh MO3UTUBHOE  CTPATETUYECKOE
MOBEJICHUE B PA3JIMUHBIX CHUTYalUsIX, TMPOSBISATH
TBOPUYECTBO U BOOOpakeHHE, ObITh WHUIIUATHBHBIM
OBiaseHue YyHUBEPCATbHBIMU PeryasiTUBHbIMH
AEeMCTBUAMMU:

T) IPUHATHE Ce0s U APYTUX JIIOAeH:

-IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTHUX JOIeH
IIPU aHAJIKM3€E PE3YNbTAaTOB AEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaABO JAPYTUX
JIFOJIeH Ha OITUOKY;

- yMeTh IUJJaHUPOBAaTh U  BBIIOJHATH XUMUYECKUH  IKCIEPUMEHT
(mpeBpallieHus1 OpraHU4YeCKUX BEILECTB IIPX HAIPEBaHUU, [TOJIyYEHUE ITHUIICHA
U U3Y4YEHUE €ro CBOWCTB, KAUeCTBEHHBbIE PEAaKLUU Ha allbJEeTU/bl, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalusi OEJIKOB IIPU HarpEBaHUU, [IBETHBIEC PEAKIINU
0€eKOB; MPOBOAMTH PEAKLIMHM HMOHHOTO OOMEHA, ONpPENENATh CPeay BOJHBIX
pacTBOPOB, KAYeCTBEHHBIE peakuu Ha cyinbdar-, KapOOHAT- W XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHHS; pellaTh SKCIIEPUMEHTAIbHbIE 33a4H 110 TEMaM
"Metamnsl" u "Hemeramnbl") B COOTBETCTBUM C IIpaBWJIaMU TEXHUKH
O0e30macHOCTM IpH  OOpallleHUH C  BellecTBAaMM U J1JaOOpaTOPHBIM
000py/I0BaHUEM; MPEACTABIATh PE3YJbTaThl XMMHUECKOIO SKCIIEPUMEHTa B
dopme 3anucu ypaBHEHMH COOTBETCTBYIOIMX pEakUUd U (POopMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB




- pa3BUBATb CIIOCOOHOCTH ITIOHUMATh MHp C IO3UITUUN
JAPYyroro 4€jIoBCKa,

OK 07. B 00/1aCTH 3K0JIOrH4eCKOr0 BOCIIMTAHUA - C(i)OpMI/IpOBaTL MMpCACTABJICHUA: 0 XUMHUYECKOM COCTaBJIAIOIICH
COl[ef/'ICTBOBaTL - C(l)OpMI/IpOBaHHOCTB 3KOJIOTUYECKOH KYJIbTYpPHI, eCTeCTBeHHOHaquOﬁ KapTuHbI MHpa, pOJIM XMMHUHU B IHO3HAHUH SIBIICHUM
COXPaHEHUIO MOHUMAHWE BJIMSHHUS COIMAIbHO-3KOHOMHUYCCKHX | IPUPOABI, B (HOPMUPOBAHUM MBIIUICHHS W KYJbTYPhl JIMYHOCTH, €€
Opr)KaIOH.[eﬁ MpOILECCOB Ha COCTOSIHUE HpI/IpOI[HOf/i u (1)yHKL[I/IOHaJILHOI71 T'paMOTHOCTH, H606X0,D;I/IMOI71 AJI1 pCHICHUSA IMPAKTUYCCKUX
CpEIIb, COLIMATBHOM  CPENbl, OCO3HAHME TIIOOAIBHOrO 33124 U JKOJOTMYECKM O0OOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3I0POBBIO U
pecypcoc6epe>i< XapakTepa 3KOJIOTHYECKUX MpodIIeM; IIPUPOJHON CpEE;
CHHUIO, - IUIAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUI B |-yMETh COOIIONATH NPAaBMIIAa SKOJOTMYECKH LEIECOOOPa3HOTO NOBEIACHHS B
MIPUMEHSTh OKpYKaloLled cpele Ha OCHOBE 3HAHMs Iiejiel |OBITY M TPYIOBOH NEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 310POBbS M
3HaHUs 00 YCTOHYHUBOTO Pa3BUTHsI YE€TIOBCUCCTBA,; OKPY’KaloIllel MPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3ICHCTBUSA Ha
A3MEHEHUU AKTHBHOE HENPUATHE JICHCTBHIMA, MPUHOCAIINX BpPEJ | JKUBBIE OPraHU3MBbl ONPENEIEHHBIX BELIECTB, MOHUMAs CMBICI IIOKa3aTelis
KJIMMarta, OKpY>Xaroliel cpese; MpeAeSIbHON JOMMYCTUMOM KOHLEHTpauu
IIPUHIMIIBI - YMEHHE TPOTHO3MPOBATH  HEOIArONPHUSITHHIC
OepexINBOro 3KOJIOTUYECKUE TOCHEACTBUS MPEATPUHUMAEMBIX
IIPOU3BOJCTBA, | ACUCTBUM, IPENOTBpALIATh UX;
3¢ hexTuBHO - paclpeHue OITbITa JE€ATEIbHOCTH
JICHCTBOBATH B YKOJIOTHYUECKOU HaIpaBICHHOCTH,
YPE3BBIYANHBIX | -OBJIaJCHUE HABBIKAMH y4eOHO-
CUTyauusAax MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAJIbHOM

JIEATEIbHOCTH;
[IK 4.4. B 4acTu Tpy10BOr0 BOCIIUTAHUSI: - BIafeTh CHCTEMOM XMMHYECKMX 3HAHHMH, KOTOpas  BKJIIOYAET:
O6ecrieunarp |~ TOTOBHOCTL K TPYAYy, OCOSHAHWC HEHHOCTH| .oy opomonararomme moHATHS (XMMUYECKUIl DIEMEHT, aTOM, JJIEKTPOHHAas
3alUTy MacTepeTsa, Tpysomodue; . o0oJiouka aroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIM aTOMOB, MOH, MOJIEKYIIA,
nporpammuoro |- TOTOBHOCTDH . K aKTHBHOVH ACATCIBHOCTH BAJICHTHOCTB, AJIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCJIEHUS, XUMHUYECKAs
obecrieueHus TEXHOMOTHICCKON N COLUMATPHON HAUPABNCHHOCTHL, | (paay  nojp, MOJISIpHAsE Macca, MOJIAPHBIH O0BEM, YIJIEPOJHBIA CKEJeT,
KOMIIBIOTCPHBIX CTIOCOOHOCTh  MHMIMMPOBATh,  ILIAHMPOBATL 1 (GyHKIMOHANbHAS TpYMIa, paguKall, U30MEepUsi, U30MEPhl, TOMOJIOTUYECKUI
cucreM CaMOCTOATCIIEHO BBITOIHATE TAKYIO ACATCABHOCTD, | gy romMostorn, yriieBomopobl, KHCIOPOA- W a30TCONCPIKAIIIE COCIUHCHHS,
MPOrPaMMHBEIM |~ MHTCpEC K pas/IIHbIM chepam OMOJIOTMYECKH aKTUBHBIC BelIecTBa (YIIEBOJIBI, >KHPHI, OEJIKH), MOHOMED,

" CPCACTBAMU.

poQeCCHOHAIBHON JeSTEIHHOCTH,

MOJUMEp, CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIE  COEIUHEHMUS,
KPUCTAIIIMYECKAsl pEIIeTKa, TUITbl XUMHUECKUX PeaKInii (OKHUCIUTENbHO-




OsBiaieHHe  YHHMBEPCAJBbHBIMH  Y4YeOHBIMH
NO03HABATEJIbHBIMM el CTBHSIMU:

a)0a3zoBble JJOrHYecKHe el cTBus:

- CaMOCTOSITENILHO (dbopmyaMpoBaTh u

aKTyaJIM3MpOBaTh MPOOIEMyY, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBJIMBATb CyuIGCTBGHHBIﬁ IMPpU3HAK WA
OCHOBaHHUs U1 CPaBHCHMS, KJacCUPUKALHUUA M
000011IeHH S ;

- ONpeACNATh LEIH JEATSIBHOCTH,
napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA,
- BBISIBJIATh 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX,

-BHOCHTD KOPPEKTUBBI B JCATCIIHOCTD,
OHCHUBATb COOTBCTCTBHUC PE3YJIbTATOB LECJIAM,
OIICHMBATh PUCKH MOCJICICTBUN ACITCIbHOCTH;
-pa3BHUBAaTh KPCATHUBHOC MBINUJICHUC ITPU PCIICHUN
JKU3HEHHBIX IIPO0JIeM

0)0a3oBble HCCJIEI0BATEIbLCKHE IeHCTBUS:

- BJIQJIETh HaBBIKAMHU yueOHo-
UCCJICIOBATEIILCKOM M TIPOEKTHOHN JESITeTLHOCTH,
HABBIKAMU pa3pelieHust npooiem;

- BBIABJATE MNMPUYUHHO-CIICACTBCHHBLIC CBA3H U
aKTyaJlM3UpOBaTh 3a/1auy, BBIABUTATh TUIIOTE3Y €€
pelICHMA, HaXoJUTh APTYMCHTBI JJI
JIOKa3aTeNbCTBA CBOUX YTBEPXKICHHM, 3a/aBaTh
napaMeTpsl U KPUTEPUH PEIICHNUS,

- AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOAC PCIICHHA
3a/1a4il Pe3yabTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

-YMETH NEPCHOCUTHL 3HAHUS B IIO3HABATCIBHYIO U
MMPAKTUYCCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

3aJaBaTb

BOCCTAHOBUTEJBHBIE, PK30-U DHAOTEPMUUYECKUE, PEAKIMU HOHHOTO OOMEHA),
pacTBOp, SJEKTPOIMTHI, HEIJICKTPOJHUTHI, IICKTPOIUTHYECCKAS THUCCOIUAIIS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKIMH, XUMHYECKOE
paBHOBECHE), TEOpPHUM M 3aKOHBl (TEOpHUS XHUMHUYECKOTO  CTPOCHUS
opranuueckux BemectB A.M. bByriepoBa, Teopus 3IIEKTPOJIUTHYECKON
Jquccoumanuu, nepuoandeckuid 3akod .M. MenneneeBa, 3aKOH COXpaHECHUS
MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUHN S3bIK XUMHH, (HAKTOIOTHYECKUE
CBEJIEHUs O CBOWCTBaX, COCTaBe, MOJYYECHUU U OE30MaCHOM HCIIOIb30BAHUH
BOXHEHIIMX HEOPraHWYECKUX W OPraHWYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOM JISATETLHOCTH YEJIOBEKA;

- YMETh BBIABIISITH XapaKTEPHbIC MPU3HAKA U B3aUMOCBSI3b M3YyYEHHBIX
MOHATHM, IPUMEHSITh COOTBETCTBYIOIINE MOHATUS MPU OMUCAHUH CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB U HX IMPEBpaIICHUM;

BBIABJIATH ~ B3aUMOCBSI3b  XMMHMYECKMX  3HAHUH C  MNOHATHAMM U
MMpeACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IMPECAMETOB,

- yMETb  HCHOJb30BaTh  HAaWMEHOBaHUS  XUMHMYECKHX  COCIMHEHUH
MEXIYHAPOAHOIO COK3a TEOPETHYECKOW M IPUKIAAHOW XHMHMM U

TPUBHAJIBHBIC HA3BaHHS BAKHEHUIIUX BEHICCTB (ITHIICH, allETHIICH, TIIMIICPHH,
(dbenon, popManpaerui, yKCycHasi KUCJIOTa, TIUIUH, YTapHBIN a3, YIIeKUCTbIA
ra3, aMMHaK, ranieHas u3BeCTh, HeTallleHasl U3BEeCTh, MUThEBAs COJIAa U IPYTHUX),
COCTaBJIATh (OPMYJIBI HEOPTAHMYECKUX M OPraHUYECKHX BEIIECTB, YPaBHCHHUS
XUMHUYECKUX PEaKIui, OOBSICHATh WX CMBICH; MOJITBEPKIATh XapaKTepHbIC
XUMHYECKHE CBOWCTBA BEMIECTB COOTBETCTBYIONIMMH JKCIEPUMEHTAMHU U
3aMuCcSIMH YPaBHEHUN XUMUYECKUX PEaKIINi;

- YMETh YyCTaHABIWBATh MPUHAIIC)KHOCTh H3YYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMpPENeTICHHBIM KjaccaM W TpPyMIaM COEAMHEHUH,
XapaKTepU30BaTh WX COCTaB W BAKHEWIINE CBOWCTBA; ONPEICISATH BHIBI
XUMHYECKHUX CBsi3ell (KOBaJeHTHAas, MOHHAs, METaJTMYecKasi, BOJOPOIHAs),
TUIBI KPUCTAITMYECKUX PEIICTOK BEMISCTB; KJIACCH(UIIMPOBATh XMMHUCCKUC
peaxiuu;

- chopMupoBaTh  TPEICTABICHUS: O  XHMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, PO XUMHUU B TIO3HAHHUH SIBIICHUI
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- yMETb HHTEIPUpPOBATh 3HAHUSA U3 pPa3HBIX
MPEIMETHBIX 00IacTel;
- BBIIBUIaTh HOBBIE ueu, npeiarath

OPUTMHAJIBHBIE MIOJXO0bI U PELICHUS;
-CIIOCOOHOCTb UX UCIOJIb30BaHUS B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

PHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI THYHOCTH, €€

(G yHKIIMOHAIBLHOU IPaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHUS MTPAKTHYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
MIPUPOAHON Cpelie;

- YMETh MPOBOJUTH PACUYETHI IO XUMHYECKUM (DOpPMYJIaM U ypaBHEHUSM
XUMHUYECKHUX PEAKIHMH ¢ UCTIOIB30BaHUuEM (PU3NYECKUX BETUUHH,
XapaKTePU3YIOIINUX BEIIECTBA C KOJIMYSCTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA; UCIIOJIb30BATh
CHUCTEMHbIC XUMUYECKUE 3HAHUS IS IPUHSATUS PEIICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

MK 11.1.
Ocy1iecTBIsITh
coop,
00paboTKy 1
aHam3
uHpOpMaLUN
TUIst
POCKTHPOBAHU
s 0a3 JaHHBIX.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYAY, OCO3HAaHHUE LIEHHOCTHU
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTb K  aKTHMBHOH  JeITEIIbHOCTH
TEXHOJIOTMYECKOM U COLIMAJIbHOM HAIPaBJICHHOCTH,

CHOCOOHOCTh ~ MHUIMHMPOBATH, IUJIAHUPOBAaTh MU
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbIM chepam
poeCCHOHAILHON A TENHHOCTH,

Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh u

aKTyaJIM3upoOBaTh MpPOOJIEMY, pacCMaTpHUBaTh e€¢
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBI TNPU3HAK WM
OCHOBAHUA JIs1 CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I 158
00001IeHHS;

- ONpeeNsaTh IedH  JIeITeIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABJIATDH 3aKOHOMepHOCTI/I 158 HpOTHBOpe‘II/ISI B
paccMaTpUBAEMBbIX SIBJICHHSIX;

3a71aBaTh

- BJAJNETh CHUCTEMOM XHMMHYECKHMX 3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMHUYECKH SJIEMEHT, aTOM, JJIEKTPOHHAS
o0oJiouka aroma, s-, p-, d-3JEKTPOHHBIC OPOHUTAIIM aTOMOB, MOH, MOJICKYIIA,
BaJICHTHOCTh, JJIEKTPOOTPUIATENLHOCTh, CTEIEHb OKUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYyMNa, paaudKall, WU30MEepHs, U30MEpbl, TOMOJOTHYECKUN
psia, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOA- U a30TCOAEpKAIUE COEINHEHNS,
OMOJIOTMYeCKH aKTUBHBIC BelIecTBa (YIJIEBOJIBI, >KUPBI, O€JIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BE€HO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHMS,
KpUCTAITTMYECKAsl PElIeTKa, TUIBl XUMHYECKUX PEAKIHi (OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE, IK30-U 3HJIOTEPMUYECKHE, PEAKIIMM HOHHOIO OOMEHa),
pacTBOp, DIEKTPOJIMUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTHUYECKAs TUCCOLMALINS,
OKUCITUTENh, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKON pPEaKIINH, XUMUIECKOE
paBHOBEcHE), TEOPUHU U 3aKOHBI (TEOpHUS XHUMHUYECKOTO CTPOCHHS
oprannueckux BemectB A.M. byriepoBa, Teopus 3IEKTPOIUTHYECKON
aucconuanuu, nepuoanueckuii 3akon J.M. MenneneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHUH, (DAKTOIOTHUECKUE
CBEJICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH M OE30MacHOM HCIOIb30BAHUH
BOKHEUIINX HEOPTaHWYECKUX U OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JeATEIbHOCTH YEIOBEKA;

- YMETh BBISBISATH XapakTEpPHBbIC TPU3HAKK U B3aMMOCBS3b HM3YyUYECHHBIX
MOHSATUMN, TPUMEHATH COOTBETCTBYIOIINE MOHATHS MPU ONMKUCAHUUA CTPOCHUS U
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-BHOCUTH KOPPCKTHUBLI B JACATCIbHOCTL, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEIsAM, OIICHUBATH
PHUCKH TIOCIICACTBHI NCATSILHOCTH;

-Ppa3BUBATh KPCATHBHOC MBIINUJICHUC NPU PCIICHUUN
JKU3HEHHBIX TIPOOJIeM

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BJIQJICTh HaBbIKaMHU y4eOHO-
UCCJICIOBATETILCKOM W TIPOEKTHOW JeATeIbHOCTH,
HaBBIKAMU pa3perieHus mpooem;

- BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJIM3UpOBaTh 3aJlady, BBIIBUTATh THIIOTE3Y €€
peuicHuA, HaXoaUuTh APTryYMCHTEIL JJISL
JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUMW, 3a]1aBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHAIM3MPOBATH TOJYYCHHBIC B XOJC PCIICHHS
3ala4n pPE3yJIbTaTbl, KPUTUUYCCKHU OLCHHUBATHL HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJIOBUSX,

-YMETh TEPEHOCUTHh 3HAHUS B IMO3HABATENBHYIO W
MMPAKTUYCCKYIO O6J'IaCTI/I KUBHEACATCIIBHOCTH,

- yMeTb HMHTETPUPOBATh 3HAaHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTe;
- BBIABUTATb HOBBIE  WJEH, IPEAsarathb

OpUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIIOCOOHOCTB HX UCIIOJIb30BaHUs B
IIO3HABATEJILHON U COLMAIIbHOW MTPAKTHKE

CBOMCTB HCOPraHNM4YCCKUX M OPraHUYCCKHUX BCIICCTB M HX npeBpameHHﬁ;

BBISABJIATD B3alMOCBA3b XUMHNYCCKHX 3HAHUH C IIOHATUAMHA u
MIPEACTABJICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yYMETb  UCIOJIb30BaTh  HAMMEHOBAHUS  XMMHYECKHX  COEIMHEHHU
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOM M NPUKIAJHOW XUMHH H

TpUBHAJIbHBIC Ha3BaHUS BAKHEHIINX BEUIECTB (3TUIICH, alleTHIICH, TJIMLEPUH,
¢denon, ¢Gopmanpaerua, yKCycHas —KHCIOTa, [JIMLIWH, YTapHbIA ras,
YIJIEKUCIBIN Ta3, aMMHUAK, ramieHas W3BeCTh, HEralleHas U3BeCTb, MUTHEBAS
colla M JPYTUX), COCTaBJIATH (HOPMYJIBl HEOPTaHMYECKUX U OPTaHUYECKUX
BEILECTB, YyPAaBHEHHsS XUMHUYECKUX pEaKUuil, OOBICHATH HX CMBICH;
MOJTBEPK/IATh XapaKTepHbIC XUMHAYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOUIMMH SKCIEPHUMEHTAMH U 3alUCSIMHU YPaBHEHUH XUMHYECKHX
peaKuuii;

- YMETh YyCTaHaBJIMBaTh INPHHAIICKHOCTh M3YYCHHBIX HEOPraHUYECKHX U
OpPraHWYECKUX BEIIECTB K OMpPEIeNICHHBIM KjaccaM W TpYIIaM COCTUHEHHIA,
XapaKTEepU30BaTh HMX COCTaB W BAKHEUIINE CBOWMCTBA; ONPECHSATH BUJBI
XUMHYECKHX CBsI3€i (KOBaJCHTHAs, NOHHAs, METAJITMYECKasi, BOJOPOJIHAS),
TUIBl KPUCTAIIMUECKUX PELIETOK BEIECTB; KIACCU(PHUIMPOBATH XUMUYECKHE
peaKInu;

- chopMupoBaTh  MpEACTABICHMS: O  XHMHUYECKOH  cocTaBisromei
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHH B TIO3HAHHWU SIBICHUI
Opupoisl, B (OPMHUPOBAHMM MBILIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(GYHKIMOHATHHON TPAMOTHOCTH, HEOOXOIMMOMN ISl pEeIIeHHs PaKTUIECKUX
3aJja4 U HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOAHON CpeliE;

- YMeThb MNPOBOJUTH pacueTbl MO XUMHYECKUM (QOopMysaM M ypaBHEHHIM
XUMHYECKHX  pEaKIWid C  HWCHOJb30BaHWEM  (PH3MUECKUX  BEIHYHH,
XapaKTepU3yIOIUX BELIeCTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, oObema
(HOpMasnbHBIE YCJIOBMSI) Ta30B, KOJIMYECTBA BEUIECTBA; HCIOJIb30BATh
CHUCTEMHbIE XUMHUECKHE 3HAaHUS JUI TPUHATHS DPELICHUH B KOHKPETHBIX
’KM3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U MX IPUMEHEHUEM
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2. CTPYKTYPA U COAEP)KAHUE OBIJ_[EOBPA3OBATEJII)HOI71 JUCHHUIIIUHBI
«XHUMMUSA»

2.1. O0beM QUCHUIIMHBI ¥ BBl Y4e0HOI padoThI

Buj yueOHoi1 padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpPaMMbl JHCHUIINHBI 72

B T.4.

OcHOBHOE co/iep:KaHue 68

B T. 4.

TeopeTuieckoe oOydeHue 30
[IPaKTUYECKHE U TAOOPATOPHBIE 3aHATHS 32

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmanne

MPUKJIATHOT0 MOIYJIA) 6
B T. 4.

TEOpETUIECKOe O0yueHne 2
MPaKTUYECKHUE 3aHATUSA 4
KoncyabTauus 2

IIpome:xxyTounast arrecranus (AuddepeHIMPOBAHHBIN 324eT) 2




2.2. TemaTuyeCKMil IJIAH U COJAEPKAHME TUCHMIIHHBI

HanmenoBaHmue Conep:xkanue y4ye0HOro MaTepuasa (0OCHOBHOE M PO(PecCHOHAILHO-OPUEHTHPOBAHHOE), 06 dopmMupyemblie
. bEM 4aCoB
pa3/1eJioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHO MOTYJ/Ib KOMIIeTeHI[H !
1 2 3 4
OcHoBHoOe coJepkaHue 64
Pa3znes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1.
OCHOBHOE Cojiep/KaHue 4 OK 01
CtpoeHue aTOMOB
XAMAHCCKAX TeopeTnueckoe o0yueHune 2
5JICMEHTOB M
[pupoaa CoBpeMeHHass MoOJielnb CTpoeHus aroma. CHMBOJWYECKUM SI3BIK XHMHH. XHMHYECKHH DIIEMEHT.
XMMHUYECKOU CBA3U (DniekTpoHHass KoHpurypamus aroma. Kimaccudukanms XUMHYECKHX 3JEMEHTOB (S-, P-, O-3JEMEHTHI).
BanenTabie AJICKTPOHBI. BaneHTHOCTS. DNeKTpOHHAas pupoIa XUMHYECKOH CBSI3H. 2
DNEKTPOOTPUIIATEIIEHOCTh. BUABI XHMHUYECKOW CBS3W (KOBAJICHTHAs, HWOHHASs, METaJLTUYeCKas,
BOJIOPO/IHAs) M CIIOCOOBI €e 00pa30BaHUs
[MpakTuyeckue 3aHATHSA 2
Pemienue 3amaHuii Ha UCIOJIB30BAaHHE XHMHYECKOM CHMBOJIMKM M Ha3BaHUM COCIUHEHUN 110
HOMCHKJIATYPE MEXIYHAPOJTHOTO COK03a TEOPETHUYECCKOH W TMPHUKIAJHON XHUMHH W TPUBHUAIBHBIX
HA3BaHWM JJI1 COCTABIIEHUS XMUMHUYECKUX (DOPMYIN JBYXaTOMHBIX COEIWHEHUH (OKCHIIOB, CyIb(UIOB, 5
THJIPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUYECKUX COSTMHECHUN OTIEIBHBIX KJIACCOB.
[IpakTHueckue 3aJaHus Ha YCTAHOBIICHHE CBS3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX IJIEMEHTOB M
MEPHOJUICCKIM H3MEHCHHEM CBOWCTB XHMHUYECKHX JJIEMEHTOB W WX COCAMHCHHA B COOTBETCTBHH C
nosioxkeHueM [lepuoanueckoil cucTeMsl.
Tema 1.2. OK 01
OcHoBHOE coaepxaHue 2
OK 02
IIpakTHyeckune 3aHATHSA 2
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[leproanueckuit
3aKOH W Ta0IuIal
.. MenneneeBa

[lepuonuueckass cucrema xumuyeckux diaeMeHtoB J[.M. MennaeneeBa. @u3NUeCKUil CMBICI
[leprnoauueckoro 3axkoHa J[.MI. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHUX|
PJIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUHM C IIOJOKEHUEM
XUMUYEeCKoro sseMeHta B Ilepumoanueckoil cucteme. MUPOBO33pEHUECKOE M HAyYHOE 3HAUYCHHE

[lepuonnueckoro 3akonHa J[.M. MenneneeBa. IIpornosst .M. MenneneeBa. OTKpBITHE HOBBIX| 2
XUMHYECKHX 3JIEMEHTOB.
PenieHre NPaKTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha XapaKTepU3alUI0 XUMHUYECKUX
DIIEMEHTOB «MeTalmnueckue / HEeMETAIMYeCKHUEe CBOMCTBA, 3JIEKTPOOTPULATEIBHOCTh XHUMHUYECKHX
DJIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOECHUEM U IOJIOKEHUEM B NEPHOIUYECKON CUCTEME
xuMuueckux ayemenToB .M. MeHnieneeBay
Paznen 2. Xumndeckue peaknuu 10
Tema 2.1. Tunsr K01
ema OcHOBHOE coxep:kaHue 6 0
XUMHYECKHUX
peaxuuii Teopernueckoe o0yuenue 2
Krnaccudukanus M TUIBI XUMHUYECKHAX PEAKIMA C y4acTHEM HeOopraHmveckux BemiecTB. CocTaBieHUE
YpaBHEHMH peakluidl COECIUHEHHUs, pa3JIOKEHMs, 3aMelleHus, oOMeHa, B T.4. peakUuil TropeHwus,
OKHCJIEHUSA-BOCCTAHOBJICHHUS. )
YpaBHEHMS OKUCIEHUA-BOcCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEND.
CocTaBiieHHEe M YpaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA METOJOM 3JIEKTPOHHOTIO
Oanmanca. OKHUCIUTENbHO-BOCCTAHOBUTENIbHbBIE PEAKLUU B MPHUPOJE, MPOU3BOJICTBEHHBIX IpOLEccax U
PKU3HEJICSITEIbHOCTH OPraHU3MOB
[IpakTH4eckue 3aHATHSA 4
KonuuecTBeHHbIE OTHOIIEHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHM U PacueThl IO
YPaBHEHUAM XMMHUYECKUX peakuuil. Moip Kak eIuHuIa KOJIM4YecTBa BellecTBa. MoisipHas Macca. 4
3aKOHBI COXPAHEHUS Macchl M dHepruu. 3akoH ABoraapo. MouspHblii 00beM razoB. OTHOCHUTENbHAS
[UIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSM XMMHUYECKUX PEaKIUil ¢ MCIOIb30BAHUEM Macchl, 00beMa
(HOpMaJlbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
OcHOBHOeE coepxaHue 4 OK 01
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Tema 2.2. TeopeTnyeckoe 00yuenune 2 OK 04
DIIEKTPOTUTHYECKA
s qucconuanusa U |1€OpHs DIIEKTPOIMTHYECKON Aucconnanuy. MoHbl. DIIEKTPONNTBI, HEAIEKTPOIUTHL. Peaknnun MoHHOrO
HOHHEI O6MeEH obmena. CocTaBeHHE pEaKLUii MOHHOIO OOMEHa IyTeM COCTABIECHHUS HMX HOJIHBIX M COKpALIEHHBIX 2
WMOHHBIX yYpaBHEHHH. KHCIOTHO-OCHOBHBIE peakuuu. 3alaHus Ha COCTaBJIEHNE HOHHBIX PEeaKLUil
JlabopaTopHble 3aHATHUS 2
JlaGopaTopHas padota “THUITbl XUMUYECKUX pPEaKIuii”.
VccrnenoBanue TUIOB (IO COCTaBY M KOJUYECTBY MCXOAHBIX M OOpPA3yIOIIMXCS BEIIECTB) U MPU3HAKOB 2
xuMHUecKkux peakiuii. [IpoBenenue peakuuii HOHHOT0 0OMeHa, ompeieNieHue CpeIbl BOAHBIX PACTBOPOB.
3aqaHns HA COCTABJICHNE MOHHBIX PEaKIHid
Pasnean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHOBHOE co/iep:KaHue 4 OK 01
Kiaccudukanms, OK 02
HOMeHKIatypau  [Teopermyeckoe o0yueHue 2
CTpOCHHUE
HeopraHmueckux  [[IpeIMeT HeopraHmdeckoil xumun. Knaccudukanus HeopraHudeckux seruects. [IpocTeie u cloxHbIC
BeIeCTB BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KHUCIOTHI, COJH). B3anMocBs3b
HEOpPraHMYECKUX BELIECTB. ArperaTtHbleé COCTOSIHMA BellecTBa. Kpucramiudeckue U amMopgHble
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHasi, HOHHAs, METaJIMYecKas). 2
3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOM pELIeTKH. 3aBHCHMOCTh
XMMHYECKOH aKTHBHOCTH BEUIECTB OT BUAA XWMHYECKOW CBSI3M M THIA KPUCTAUIMYECKON PEIISTKH.
[TpryrHBI MHOTOOOpa3usl BEILECTB
[IpakTHYecKkue 3aHATHSA 2
HomeHknaTypa HEOpraHMYeCKHX BEIECTB: Ha3BaHHE BEIECTBA UCXOJS U3 MX XUMHUECKOW (HOpMyIbI
WIA COCTAaBIICHHE XWMHUYECKOW (OPMYNIBI WCXOAS W3 Ha3BaHUS BENIECTBA IO MEXKIyHApPOIHOMH
(MIOITAK) miu TpuBHalIbHOW HOMEHKIIATYpe. 2

Pemenne mTpakTHYECKUX 3aJaHUN MO KiIacCU(UKAIMK, HOMEHKJIATYype M XUMHUYECKHM (opmynam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccOB (YrapHBIH ra3, yrieKUCIbli ra3, aMMHUaK, raiieHas
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M3BECTh, HETAIIICHAS M3BECTh, MMTHEBAS COAA U APYTHX): HA3bIBATh M COCTABIATH (POPMYITBI XUMHUYECKHX
BEIIIECTB, ONPEACIATH IPUHAIIICKHOCTD K KIIaccy.

M crouynnkn XuMHYeCcKoi nHpOpMaIK (CpeCTB MaccoBOi nHpopManmu, cetb HTepHeT u npyrue).
[Tonck nH(popMaMy MO Ha3BAaHHUSIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM GopMyraMm

Tema 3.2. Dusuko |60y opyoe cojepKaHue 10 OK 01
XUMUYECKHE OK 02
CBOMCTBA Teopernueckoe o0yueHue 6
HEOPraHUYECKHUX
BELIECTB Metamnel. O0mume Qu3ndyeckue U XHUMHYECKHE CBOMCTBa MeTaioB. CriocoObl monydeHus. 3HaueHUE

METaUIOB M HEMETAJUIOB B NPHUPOAEC U JKU3HEACATEIBHOCTH 4elloBeKa W opranu3zMoB. Kopposus 2

METaJIJIOB: BUJIbI KOPPO3HUH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UH

Hemeramner. OOmue ¢u3nveckue W XUMHAYECKHE CBOWCTBA HEMETaUIOB. THIUYHBIE CBOWCTBa 5

HemeTauioB V- VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeAMHEHU HeMeTauioB. KpyroBopoTsl

OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XMMHUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHIIOB, THAPOKCUIOB, KUCIOT, 5

coJiell U Jip.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB INPOCTHIX BELIECTB, BOAOPOJIHBIX COCIUHEHMI,

BBICIINX OKCHJIOB U THAPOKCHJIOB

[IpakTHYecKkue 3aHATHSA 4

CocraBiieHUE ypaBHEHUN XHUMHYECKUX PEAKIMH C Y4aCTHEM MPOCTBIX U CJIOKHBIX HEOPTaHHMYECKHX

BEIICCTB: METAJIOB M HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETaNIOB U aM(OTEpHBIX DIIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAHMW U aMQOTEpHBIX TUAPOKCUIOB, HEOPraHMYECKUX COJeil,

XapaKTEepU3YIOLIUX UX CBOKCTBA. 4

PemieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJIYYEHHUE U

0e30MacHOe HCIONb30BAHNE BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM

IEATEIbHOCTH YEJI0OBEKA

OcHOBHOE coxep:kaHue 2
Tema 3.3. Aep OK 01
Nnentudukamms OK 02

a (rcany JlabopaTopHble 3aHATHS 2
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HCOPTaHUYCCKUX
BCIICCTB

JlaGopaTopnas pabota «neHTruduKaIys HEOPraHNIECKUX BEIIESCTBY.

Perrenue SKCHICPUMCHTAJIbHBIX 3aJa4 IO XHMHUYCCKHUM CBOIICTBAM METAJIOB U HEMCTAJJIOB, IIO
PaCIIO3HABAHMIO U TIOJTYYCHUIO COSIMHEHHI METAJUIOB U HEMETAILIOB.

I/IIICHTI/I(bI/IKaI_II/ISI HCOPTraHUYCCKUX BCHICCTB C HCIIOJIB30BAHUEM HUX (1)H31/IKO-XI/IMI/I‘-ICCKI/IX CBOI>'ICTB,
XapaKTEPHBIX KauyeCTBEHHBIX peakiuii. KadecTBeHHbIE peakuuu Ha cynbdar-, kKapOoHAT- U XJIOPHI-
AHWOHBbI, HAa KaTUOH aMMOHUA

OK 04

Paznea 4.

CTpoe}me H CBOMCTBA OPraunveCKux BEIECTB

24

Tema 4.1.
Kiaccudukanms,
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

OcHOBHOE coep:kaHue

Teopernueckoe o0yueHue

[losiBiIeHME M pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. [Ipenmer opranmdeckod xumuu. Mecto u
3HAUEHUE OPTaHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHMMHUYECKOE CTPOCHHUE KaK IOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIJIAaCHO MX BaJCHTHOCTH.
OCHOBHBIE TIOJIOXKEHHUSI TEOPUU XMUMHUYECKOTO CTPOEHHUS OpraHuuyeckux coeaunHeHuii A.M. byrtneposa.
YTIIepOJHBIA CKEJIET OPraHM4eCKOW MOJIEKYJbl. 3aBHCHMOCTb CBOMCTB BEHIECTB OT XMMHUYECKOIO
CTpOEHUS MOJIEKYJl. MI30Mepusi U U30MepHI.

[lonsatue o ¢yHkunoHanbHOM rpynne. Paguxan. IlpuHnunel kinaccUpUKAMKU — OPraHUYECKUX
coequHeHU. MexxayHapoHasi HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKIIATyphl OpraHUYEeCKUX COETMHEHUI.
[TonsiTue 00 a3zoTconepKaluX COSIUHEHUSIX, OMOJOTMUECKH aKTUBHBIX BellecTBax (yIJIeBOAax, kKHUpax,
Oesikax u Jp.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

HoMeHknaTypa OpraHMYeCKHUX COEJUHEHUH OTAEIbHBIX KJIAcCOB (HACHIIIEHHBIE, HEHACHIIICHHBIE U
ApOMaTUYECKHE YTIIEBOJOPOBI, CHUPTHI, (PEHOJNBI, ANbIETUIBI, KETOHBI, KApPOOHOBHIE KHCIOTHI U JIp.)
CocTtaBieHHe MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKHUX BEIIECTB OTIEIIbHBIX
KJIACCOB, HWCITONIB3YSl WX HA3BaHUS MO CHCTEMAaTHYEeCKOM ¥ TPUBHAIBHONW HOMEHKJAType (JTHIIEH,
alleTUICH, TIHLIEpHH, (eHon, (opManbaerui, yKCycHas KHCIOTa, IHMLMH). PacueTsl mpocreifieit
(dbopMyIbl OpraHu4YecKOl MOJIEKYJIbI, HCXO0/IA U3 AJIEMEHTHOT0 cocTana (B %)

OK 01

OcHOBHOE conep:kaHue

12
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Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCIMHEHHU I

Teoperndeckoe o0yueHue

DU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCIMHEHHMH OTIEIBHBIX KJIaccoB (0OCOOEHHOCTH
KJaccu(pUKalU ¥ HOMEHKJIATypbl BHYTPHU KJlacca; FOMOJIOTHUECKUH psit U obmas GopmMyna; nzomepus;
dbu3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

- TpeJeNbHbIC YIIEBOAOPOAbl (aJIKaHbl W IUKIOAIKaHbI). ['OpeHrne MeTaHa Kak OJMH W3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MPOMBIIUIEHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YTIEBOIOPOAOB, HAXOXKICHHUE B
MpUPOJIE U MPUMEHEHUE AJIKAaHOB;

- HempenenbHble (AJIKEHbl, AJIKUHBI U aJKaJUeHbl) U apoMaTHUYeCKHe YIIeBoAOpoasl. [opeHue
AIeTHUJICHA KaK HICTOYHUK BBICOKOTEMITEPATYPHOTO TIJIAMEHU ISl CBAPKHU U PE3KU METAJIIIOB

- KUCJIOpOZCOepKalllie CoeIMHEHUs (CIUPTHI U PeHOIbI, KapOOHOBBIE KUCIOTHI M YPUPHI, albICTUIBI U
KETOHBI, JKHUPBI, YIJIeBOAbI). [IpakTHdyeckoe NPHUMEHEHHWE OJTHUJICHTIUKOJS, TIUIepUHa, (eHOIA.
[Ipumenenue Qopmanbaeruaa, aneTalbIeruia, YKCYCHOM KHCIOTHl. Mplla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

- a30Tco/iepKalllie COeAUHEHUs (AaMUHBI 1 aMUHOKHCIIOTHI, OeNkK). BrICOKOMOIEKYyIsipHbIE COeIMHEHUS
(cMHTEeTHYEeCKHE W  OHOJIOTMYCCKU-AaKTUBHBIC). MOHOMEp, TIOIUMEp, CTPYKTYPHOE  3BEHO.
[lonrmepusanus 3TUIeHa KaKk OCHOBHOE HAlIPaBJIIEHUE €r0 UCII0JIb30BaHUSI.

['eHeTndeckast CBA3b MEXY KJIACCAMH OPTaHMYECKUX COSTUHEHUN

IIpakTH4eckne 3aHATHA

CBolicTBa OpraHMYeCKHMX COEAMHEHUH OTIEeNbHBIX KIAccoB (TpUBHANbHAs M  MEXJIyHapoaHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUs): TpeaesbHble (AJIKaHbl U LIUKJIOAJIKaHbI),
HerpeiebHbIe (AIKEeHbI, aJIKUHBI U aJIKaJHEeHbl) 1 apOMAaTHYECKUE YTIIEBOAOPOAbI, CIUPTHI U (HEHOJIHI,
KapOOHOBBIE KHCIOTHI U 3QUPBHI, aJbIAETUbl U KETOHBI, aMUHBI 1 @aMUHOKHCIIOThI, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHUS. 3aJaHUsl Ha COCTABIEHUE YpaBHEHUN XMMHMUYECKHUX PEAKIHUM C y4aCTMEM OPraHWYeCKUX
BEIIECTB HA OCHOBAHUHU MX COCTABA U CTPOCHHS

CocraBieHre cXeM peakiuii (B TOM 4HCIe 10 MPEVIOKEHHBIM IIeToYKaM IpeBpalleHuit),
XapaKTEPU3YIOIUX XUMHUUECKUE CBOMCTBA OPraHMUYECKUX COCTMHEHUH OTAETIbHBIX KJIACCOB, CIIOCOOBI UX
MOJIyueHUSI M Ha3BaHHE OpPraHUYECKUX COEAMHEHMH 10 TPHUBHAJIBHOM WM MEXIYHapOIHOU
CUCTEMATUUYECKON HOMEHKJIIATYPE.

OK 01
OK 02
OK 04
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Pemienrie MpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMl Ha CBOICTBA OpPraHUYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB

JlaGopaTopHasi padora

JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BEIECTB IIPU HarpeBaHuu".
[loyueHue STHICHA M U3y4YE€HHE ero CBOMCTB. MoJeIpoBaHie MOJICKYT U XMMUYECKUX TPEBPaICHUI
Ha IpUMepe TaHa, ITUJICHA, alleTUIeHA U JIp.

Tema 4.3. OcHoOBHOE coepxaHue OK 01
Wnentud uxarms OK 02
OpTaHHHCCKIX Teopernyeckoe o0yuenue OK 04
BELIECTB, UX
3HAUEHUE U
buooprannueckue coenuHenus. [lpumenenne u Ouosoruueckas poiib yriieBooB. OKHMCIEHHE YIIIEBOI0B
gp MMCHCHHE B - UCTOYHHMK DHEPTUH JKUBBIX OpraHu3MoB. OOIacTH MpUMEHEHHsI aMUHOKHCIOT. [IpeBparienus 6emkoB
HEI;;I):;)(I)/I;II;ITBeHHOﬁ MMM B OpraHusMe. buonoruueckue QyHKIUMN ?eJ'IKOB. buonornueckue QyHkuuu xupos. Poib
OpPraHUYeCcKOil XMMHH B PEHICHUH MPOOJIeM NHUIIEBOH O€30MaCHOCTH
NIESATEIIBHOCTH
ICIIOBCKA Ponp opraHuyeckod XMMHHM B PEUIEHHH MpOoOJieM »HHEpreTH4ecKkoil O0e30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3JAHUHU HOBBIX MaTEepUajOB, HOBBIX MCTOYHUKOB SHEPTUU (aJbTepHATHUBHBIE MCTOUHUKH
pHepruu). OnacHOCTh BO3ACHCTBHS HA JKUBBIE OPTaHU3MBbl OPIAHUYECKUX BEILECTB OTIENBHBIX KJIACCOB
(yrneBomopozbl, CHHUPTHL, (PEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJIETHAbl U Jp.), CMBICI
10Ka3aTelsl IPEAEIbHO JOMYCTUMONW KOHIEHTPAUU
JlabopaTopHble 3aHATHUS
JlaGopaTopnast pabora: “UneHTudukammss OpPraHUYECKUX COCIUHEHUN  OTACIBHBIX  KJIACCOB’)
M neHtudukanis opraHndeckux COeIMHEHUN OTAETIbHBIX KJIacCoB (Ha MpHUMEpe ajlbJeTHA0B, Kpaxmaia,
YKCYCHOM KHUCJIOTBI, O€IKOB U T.II.) C UCOJIb30BaHUEM MX (PU3UKO-XHUMUYECKUX CBOWCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakuuil. JleHaTypauuss Oenka mpu HarpeBaHuHM. LIBeTHble peakuuu OENKOB.
BO3HHKHOBEHHE aHAIUTUYECKOTO CUTHANa C TOYKH 3PEHMS] XUMHYECKHX IPOIECCOB MpPH NMPOTEKAHUU
KayeCTBEHHOMN peakIuy, MO3BOJISIONIeH HICHTH(GUINPOBATh MPEI0KEHHbIE OPraHMUECKUE BEIECTBA
Pasnean S. Kunernyeckue 1 TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX PeaKIui
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Cxopoctp OCHOBHOE cofepKaHHe OK 01
XAMHYECKHUX OK 02
peakuui. Teopernueckoe o0yuenue
XUMHUYECKOE
paBHOBecue CKOpOCTh pEaKIMM, €€ 3aBHUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJABI PEarupyrolux BeEUIECTB,

KOHLIEHTPAllUM pEearupyrouIuxX BEUIECTB, TEMIEPATypbl M IUJIOWAAM PEAaKUUOHHONW IOBEPXHOCTH.

TemoBbie 3 (HEKThl XUMUYECKUX peakluil. DK30- U SHIOTEPMHUUECKHE, PEaKIHH.

OOpatumMocTh peakiuil. XMMHUYECKOE pPABHOBECHE M €ro CMEIIEHHE I0J JEHCTBUEM Ppa3IUYHbIX

(bakTOpoB (KOHILIEHTpAILMs PEareéHTOB UM MPOAYKTOB peaklUu, JAaBlIEHUE, TEMIIEpaTypa) AJs CO3/AaHUs

ONTUMAJIBHBIX YCIOBUN IPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle HlaTtense

[IpakTH4eckue 3aHATHSA OK 01

OK 02

Pemenrie MmpakTUKO-OPUEHTHUPOBAHHBIX 33aJaHUN Ha aHanu3 (AKTOPOB, BIUSIONUX HA H3MEHEHHE

CKOPOCTH XMUMUYECKOH peakluu, B T.4U. C IO3ULHUNA IKOJIOTMUECKHU 11€]1€CO00pa3HOro MOBEJACHUS B ObITY U

TPYJIOBOM JESATEIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/10POBbS U OKPYXKAIOLIEH IPUPOIHOM CPEIbI.

PemieHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-Illarense s

HAXOXJ/ICHUS HaIpaBJICHUS CMENICHUS pABHOBECHS XHUMUYECKOW peakluud U aHauu3 (PakTopos,

BIIMSIOUIMX HA CMEIIEHUE XUMUYECKOT0 paBHOBECHS
Pazneu 6. PacTBOpbI
Tema 6.1. OcHOBHOE co/lep:KaHue OK 01
[lonsiTue 0 OK 02
pacTBopax Teopernueckoe o0yueHue OK 07

PacTBopeHne kak (u3nMko-xumuueckuil mpouecc. PactBopbl. CrnocoObl NPUTOTOBJIEHUS PAaCTBOPOB.
PactBopuMocTh. MaccoBas 10151 paCTBOPEHHOTO BeliecTBa. CMBICI MTOKa3aTessl NpeesIbHO J0yCTUMOMN
KOHIICHTPALIMH U €r0 UCIIOJIb30BaHHUE B OLIEHKE SKOJIOTUYECKOH 0€30MacHOCTH.

[IpaBuiia SKOJOTMYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY W TPYJOBOW JEATENBHOCTH B LIEJSAX
COXPaHEHMsI CBOETO 3[0POBbSl U OKPYKAIOLIEH MPUPOJHOM CpeJbl; OMACHOCTh BO3IECHCTBUS Ha XKUBBIC
OpraHU3Mbl ONPEICICHHBIX BEUIECTB.

Perienne nMpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJJaHUN HA PAacCTBOPBI, UCTOIb3yeMbIe B OBITOBON U
[IPOU3BOJICTBEHHON JIESTEIbHOCTH YeJIOBEKa
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Tema 6.2. OcHOBHOE co/iepKaHue 2 OK 01
MccnenoBanue OK 02
CBOMCTB pacTBOpOB |JIaGopaTopHbIe 3aHATHS 2 OK 04

JlaGopaTopHnast pabota «I[IpuroroBieHue pacTBOpoB».

[IpuroTtoBieHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpAIH (C MPAKTUKO-OPUECHTHUPOBAHHBIMU 2

BOIIPOCAMM) U OIIPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.

Pelenune 3a1ay Ha IPUTrOTOBIIEHHE PACTBOPOB
[IpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue NPUKJIAJTHOTO MOLYJIsl)

OK 01
Pa3nmen 7. XemonHpopMaTHKa 6
OK 02
XeMOoMH(pOpMaTHK K 04
pop OcHOBHOE cO/Iep:KaHue 6 0
a KaK 4acTh OK 07
COBpPEMEHHOI
p Teopernueckoe o0yueHue 2 1K 4.4

uHopMaTUKH K 11.1

XemonH(popmaTuka (XUMUYecKas WHPOpPMATHKA, MOJEKYyJspHAs HWHPOpPMaTHKAa) — TMPUMEHEHHUE

METOJIOB UH(POPMATUKH IS pelIeHus: XuMudeckux mnpoodsuem. Chepbl NpuUaokeHus: XeMOUH(POPMATHKH.

XeMonHpopMaTHKa M JApyrue Hayku. KoMmbloTepHOe NpeacTaBlI€HHE XHUMUYECKOW HH(pOpMaIuu.

Coznmanue W ymnpaBieHHe Oa3aMH JaHHBIX 1O XWUMUHU. [IporHO3MpoBaHHE CBOWMCTB XHWMHUYECKUX 2

coenuHeHUN U MmatepuanoB. Papmakodopsl u ¢apmakodopHblid MOUCK. MoJekynsipHOe Mojo0ue u

MOKCK MO0 MOJIEKYISpHOMY TI0/100110. BupTyanbnbiii ckpuHuHT. KoMiibtoTepHbii cuHTe3. Busyanuzanus

W HCCIICOBAaHUE XMMHYECKOIO0 NIPOCTPAaHCTBA. MOJNEKYISIpHBIA JH3allH XUMUYECKHX COCIUHEHUN C

3aJaHHBIMHU CBOWCTBaMH.

[IpakTHYeckue 3aHATHSA

Mcnonb3oBanue [T mid penieHns XuMAYECKUX 3a1a4 4

KoncyabTanus 2

IIpomexyTouHasi aTTecTANMA MO AUCHHILVIMHE (1M depeHIINPOBAHHBIN 3a4eT) 2

Bcero 72
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3.YciaoBus peajm3ainuu NPporpaMmMbl 001e00pa3oBaTebHON JUCHHILIHHBI « XHMMUD)
3.1. TpeGoBaHus K MUHUMAJBLHOMY MATEPUAIBHO-TEXHHUYECKOMY 00ecne4yeHU o

YueOHasi ayauTopusi /UIsi TPOBEJAEHHs Y4YeOHBIX 3aHSTHiIl, OCHALIEHHAsi 00OPYJAOBaHHEM M
TeXHU4YECKMMHU cpeacTBamu o0y4uenust (Ne 1)

PaGouee wmecTto mpenogaBarens, paboyne MecTa OOydalolmuMxcs, ydeOHas JI0CKa, KOMILIEKT
MYJIbTHMEIUHHOTO 000py0BaHus (3KpaH, IPOSKTOP, KOMITBIOTED, MOJIKIIOYCHHBIN K ceTn «HTepHeT»
1 00ECIEYeHHBIN TOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaImoHHO-00pa3oBarenpHyto cpeny @I'BOY BO
MI'ABMub — MBA umenu K.W. Ckpsiduna).

YueOHass ayauTopusi AJs1 NPOBedeHUs] Y4eOHbIX 3aHATHI, OCHalIeHHass 000pPy/J1OBaAHHEM H
TeXHUYeCKMMHU cpeacTBamMu 00yuenus (Ne 402).

Pabouee @ mecTto  mpemomaBarens, — paboume ~ Mecra  OOydYaOIIMXCS,  KOMIUICKT
CHCIIMAIM3UPOBAHHON MeOenn, ydeOHas 1ocka, IKapbl IS XpaHEHUS XUMHUYECKHX PEaKTHBOB
CHEIHATM3UPOBAHHOTO  O0OpynoBaHMs, IIKad BBITSHKHOW, o0OOpymoOBaHuE [UIsl  MPOBEICHUS
nabopaToOpHBIX PabOT MO OMOIOTHYECKON XUMHUMU.

YueOHnasi ayauropusi AJs NPOBeAeHHS Y4eOHBIX 3aHSTHI, OCHAIEHHAsi 00OPYyJIOBAHHUEM U
TeXHUYeCKMMHU cpeacTBamMu 00yueHus (Ne 404).

Pabouee  mectro  mpemomaBarens, — paboyue  MecTa  OOYYAMOIIUXCS,  KOMILIEKT
CHeHATM3UPOBAaHHON MeOenu, ydeOHas [ocka, IKadbl A7 XPaHEHHUS XUMUYECKUX pPEaKTHBOB
CHCIMAIM3UPOBAHHOTO  O0OpyIOBaHUS, MKad BBITSDKHOW, 00OpymOBaHWE [UIsl  MPOBEICHUS
J1a00paTOPHBIX PabOT MO OMOJIOTHYECKON XUMHUH.

3.2. UndopMmannoHHoe obecniedeHHe peajn3alu NPorpaMmMbl

3.2.1. llepevyeHb OCHOBHOM M JONOJTHHUTEJbHOMH YUeOHOI TUTEepaTypbl, HE00X0AUMOIi 1JIS 0CBOCHUSI
AUCHHUILINHBI

OcHoBHas IUTEpaTypa.

1. T'abpuensH, O.C. Xumus. 10 knace : 6a30Bwiii ypoBeHsb : yaeoHuk / O.C. ['abpuensa .— 10-e
u3a., crep. — MockBa : AO "UznarensctBo "llpocBemenne", 2022 .— 195 c¢. — Uzpanume B pdf-
dopmare. - Tekcr : anmexkrponnsrii .— ISBN 978-5-09-101657-4 .— ISBN 978-5-09-088177-7 .— URL:
https://lib.rucont.ru/efd/838759 (nara oopamenus: 15.01.2024)

2. I'abpuensn, O.C. Xumus. 11 kiacc : 6a30BbIif ypoBens : yueOHuk / O.C. 'abpuenss .— 9-e
u3l., crep. — Mocksa : AO "UznatensctBo "[Ipocsemenue", 2022 .— 227 c. : un. — W3ganue B pdf-
¢dopmare. - Tekcr : anextponusiii .— ISBN 978-5-09-101658-1 .— ISBN 978-5-09-088256-9 .— URL.:
https://lib.rucont.ru/efd/838763 (nara oopamienus: 15.01.2024)

JlonmoJIHUTENLHAS JIATEPATYPA:

1. Pynsuruc, I'.E. Xumus. 10 kiacc: 6a30Bblii ypoBEHb : yUeOHUK AJsi 001Ieo0pazoBaT. opraHu3anuii /
@.I". ®enpnman; [.E. Pymutuc .— 10-e u3z., crep. — Mocksa : [IpocBemenue, 2023 .— 225 c. : uiL.
— ISBN 978-5-09-108896-0 .— URL: https://lib.rucont.ru/efd/838642 (nara obpamienus: 15.01.2024).

2. Pymsutuc, I'.E. Xumus. 11 xnacc : 6a30Bbiit ypoBens : yueOnuk / @.I'. @enpaman; [.E. Pymsutuc .—
10-e u3n., crep. — Mocksa : [Ipoceemenune, 2023 .— 225 ¢. : wi. — ISBN 978-5-09-108904-2 .—
URL: https://lib.rucont.ru/efd/838643 (nara obpamienus: 15.01.2024).



https://lib.rucont.ru/efd/838759
https://lib.rucont.ru/efd/838763
https://lib.rucont.ru/efd/838642
https://lib.rucont.ru/efd/838643

3.2.2. IlepeyeHb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM CETH «KMHTEPHET»,
HeO0OXOIMMBbIX /IJIsl 0CBOEHUSI THCIUTLIMHBI

Ne | HaunmeHnoBanue | Ccbliika Ha pecype | JocTynHocTn
HNudopmManoHHO-CIIPABOYHBIC CHCTEMbI
L Poccuiickoe o6pasoBanue. DenepanbHblit
P . ACp https://edu.ru Peskum mocTyma: cBOOOJHBIN A0CTYIT
00pa3oBaTelbHbI TOpTall
DJIEeKTPOHHO-0UOIHOTEYHbIE CHCTEMBI
1. PYKOHT: HauroHanbHbIH HH(PPOBOI pecypc https://rucont.ru PeskM  TOCTYIa: Ui aBTOPH30BAHHBIX
[OJIb30BaTEICH
2. [DnekTpoHHO-OHOIHOTEUHAS cHucTeMa https://znanium.com PeskM  TOCTYIa: Ui aBTOPHU30BAHHBIX
«ZNANIUM. COM» [OJIb30BaTEICH
3. [DnexTpoHHO-OMOIMOTEYHAs cucTeMa «JIaHb» https://e.lanbook.com Pexxum JocTyma: JIs  aBTOPH30BAaHHBIX
IOJIb30BaTEIICH
JlonoJIHUTEIbHBIE PECYPChI
IEnuHas xomiekuust MupoBBIX 00pa30BaTENbHBIX| . Pexxum pocTyma: cBOOOHBII HOCTYIT
4. [ s QP P http://school-collection.edu.ru/
[pecypcoB
5. [KubepJlenunka http://cyberleninka.ru/ Pexum noctyna: cBoGoaHbIi 1ocTyn
Pecypcest @I'BOY BO MI'ABMub — MBA um. K.1. Cxpsiouna
1 O6pasoBarenbHblii mopran MTABMub - MBA  |https:/portal. mgavm.ru/login/index. Pesxum moctyna: uist aBTopu3.
' nmenu K.U. Ckpsbuna php MOJIb30BaTENCH
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http://school-collection.edu.ru/
http://cyberleninka.ru/
https://portal.mgavm.ru/login/index.php
https://portal.mgavm.ru/login/index.php

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOI
TUCIATLTAHBI

KoHTposib M OIEHKa pPe3yabTaToB OOYUYEHHs OCYLIECTBIIETCS MHPENOaBaTEeNIeM B IPOILECCE
MIPOBE/ICHUS TPAKTHUECKUX 3aHATHHA M Ja0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIOJIHEHUS

O6y‘~IaIOIJ_[I/IMI/ICSI HHIUWBUIYAJIbHBIX 3aIIaHI/II\/JI,

IIPOEKTOB,

HUCCJIENOBAHUN.

Pesynbratel  00y4deHHS

OIIpEACIIA0T, 4YTO o6yqa}omnec;1 AOJDKHBI 3HATh, IIOHUMAaThb MW JACMOHCTPHUPOBATH I10 3aBCPUHICHUHN

HU3YUYCHUA TUCHUITIINHBI.

Jisa  dbopMupoBaHHs, KOHTPOJSI U OLIEHKH pPE3yJbTaTOB OCBOCHUS YUYE€OHOW AMCIMILIMHBI
HCIOJIb3YETCs CUCTEMa OLICHOYHBIX MEPOIPHUATHH, MTpeicTaBIsAomas co00i KOMILJIEKC y4eOHbIX

MEPOIPHUATHIA, COTIIACOBAHHBIX C pe3yJIbTaTaMu 00ydeHUs: U CPopMyTupoBaHHbIX ¢ yaeTrom OI'OC
COO (mpeametnHsbie pe3yabTathl o guciuiuinie) u I'OC CIIO.

THunbl OLEHOYHBIX

XUMHUYECKHUX IJIEMEHTOB
U IIPUPOJA XMMHUYECKON
CBA3U

(hOpMyJIBI COSMHCHHI B
COOTBETCTBHH CO
CTEINECHBIO OKHUCIICHUS
XUMHUYECKHX 3JIEMECHTOB,
WCXO/IS U3 BAJICHTHOCTH U
AJIEKTPOOTPHIIATEIIEHOCTH
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Ne | OK/IIK | Moayas/Pa3nen/T ema Pe3yabTar 00yueHus N
MepOonpHUsSITHI
| |OcHoBHOE coep:kaHue
1 dopMyJIHPOBATH
Paznen 1. OcHOBBI pMYJHp
0a30BbIE IOHATHS U
CTPOEHUS BellecTBa
3aKOHbI XMMHH
1.1 |OKO01 Ctpoenue aroMoB | CocraBare xuMuueckue |1.Tect «CTpoeHnEe aTOMOB

XUMHUYECKUX HJIEMEHTOB U
IPUPOJA XUMUUECKOU CBI3M».
2.3aauu Ha COCTaBJICHUE
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbhUIOB,
TUAPUJIOB U T.I1.).

3.3agaHus Ha UCTIONIb30BaHKE
XUMHUYECKON CUMBOJIMKHU U
HAa3BaHUU COEAUHEHUM 110
HOMEHKJIaType
MEXKYHapOJIHOI' 0 CO03a
TEOPETHYECKON U MPUKIIATHON
XUMHUU U TPUBUATHHBIX
Ha3BaHUU JUI COCTABJIICHUSA
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.) U JPYTUX
HEOPraHUYECKUX COCAMHEHUI
OTJIETTbHBIX KJIaCCOB




1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH
u tabmuma J[. 1.
Menpeneena

XapakTepus3oBaTh
XUMHYECKHE HIEMEHTHI B
COOTBETCTBHUH C UX
IIOJIO)KEHUEM B
MIEPUOJUYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB
J.1. MenneneeBa

1.Tect «MeTammmdeckue /
HEMETaJNIMYECKHE CBOMCTBA,
3JEKTPOOTPULATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX
3JICKTPOHHBIM CTPOCHHEM U
MTOJIO’KCHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
Meunneneesay.

2. [IpakTuueckue 3anaHus
Ha
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OK/IIK

Moayas/Pa3nen/T ema

PesyabraTt 00yuenus

THunbl OLEHOYHBIX
MeponpUusTHI

YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOCHHUEM aTOMOB
XHUMUYCCKHUX DJIEMCHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX
9JIEMEHTOB U MX COCIMHCHUI B
COOTBETCTBUH C MOJIOKEHUEM
[Tepuonuueckoit cucreme.

3. IIpakTuko-
OPHUECHTHPOBAHHBIC
TEOPETUUCCKHE 3aaHus Ha
XapaKTEePU3aLUI0 XUMUUECKHUX
9JIEMEHTOB: «MeTanIndecKue
/ HEMETaIMYECKHIE CBOIMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJACTBO K AJIEKTPOHY
XAMHUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
3JICKTPOHHBIM CTPOCHHEM U
IIOJIO’KCHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneesay

Paznean 2.
XMMHYECKHE PeaKIHU

XapakTepu30BaTh THIIBI
XHMHUYECKHX peakumii

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocraBnarth peakuuu
COC/IMHEHHUS,
pasioxeHus, oOMeHa,
3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE

peakiuu

1.3agaun Ha coCTaBJICHUE
YpaBHEHUU pEaKIUM:

- COCIUHEHMUS, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

- OKHCJIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUit
C UCIIOJIB30BaHUEM METOA
3JIEKTPOHHOTO OajaHca.
2.3a1a9u Ha pacyeT MaccChl
BEIECTBA WJIM 00bEMA ra30B
10 U3BECTHOMY KOJTUYECTBY
BEIIECTBA, MAacCe WIH 00BEMY
OJIHOTO M3 Y4acCTBYIOIIUX B
pEaKIuy BEIIECTB; PacUEThI
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THunbl OLEHOYHBIX

Ne |OK/IIK | Mopyas/Pazgen/T ema PesyabraT 00yuenus .
MeponpusTH
Macchel (00bEMa, KOJTHMIeCcTBa
BEIIECTBA) MPOIYKTOB
peaxiuu, eciiy OJJHO U3
BEIIECTB UMEET IPUMECH
2.2 DNeKTpOoNIUTHYECKAs CocraBnsate  ypaBHEHHUs | 1.3aaHusi HA COCTaBIECHUE
JUCCOIMAIUS U UOHHBIN | XUMHUECKUX PEaKLUH | MOJIEKYISPHBIX U HOHHBIX
oOMeH HWOHHOT'O oOMeHa C | peakumii ¢ y4acTHEM KHUCIIOT,
y4acTueM OCHOBaHUH U COJCH,
HCOPTraHMYICCKHUX BCIICCTB | yCTAHOBIICHUE N3MEHCHUS
KHCIIOTHOCTH CPEJIbI
2.JIaboparopHas paboTa
"TUIbl XUMHUYECKUX peaKIii"
3 Pazgen 3. Ctpoenue u | McciaenoBarbs cTpoeHHe
CBOMCTBA U CBOiiCTBa
HEOpPraHu4ecKux HEOpPraHu4ecKUux
BellecTB BellecTB
3.1|0K 01 Knaccudukanus, Knaccudumnuponars 1.Tect «Homenknarypa u
HOMEHKJIaTypa U | HEOPTaHUYECKUE Ha3BaHHE HEOPTaHUYECKUX
CTpOCHHE BEIIECTBA B COOTBETCTBUH | BEIIECTB MCXOS M3 X
HEOPraHUYECKUX C X CTPOCHHEM XUMUYECKOU (POPMYJIbI UITH
BEIIECTB COCTaBJICHHE XUMUIECKOU

(hopMyIBI HICXOS U3 Ha3BaHUSA
BEILIECTBA I10 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2.3amauu Ha pacdyeT MacCOBOU
JIOJU (MacChl) XUMHUECKOTO
JJIeMEeHTa (COeAMHEHNUS)B
MOJIEKYJIe (CMecH).

3. [IpakTuueckue 3anaHus
0 KJaccupuKaIu,
HOMEHKJIATYPE U XUMHUYECKUM
(dhopMyliaM HEOPTraHUUECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
4 TlpakTuueckue 3aJaHus Ha
OIIpEeACIEHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUA
XUMHYECKOH CBSI3H U THITA
KPUCTAIUIMYECKON pPEeIETKH
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OK/IIK

Moayas/Pa3nen/T ema

PesyabraTt 00yuenus

THunbl OLEHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYeCKUX
BEIIIECTB

YcraHaBiuBaTh
3aBUCUMOCTH (PH3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHMYEeCKUX BELIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAKKE THIIA
KPUCTAIUIMYECKOMN
peleTku

1.Tect «OcobennocTu
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBAHHIA,
aM(}OTEPHBIX THAPOKCUIOB U
coJieiiy.

2.3a7aHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX
peaKUHuii C y4aCTUEM IIPOCTHIX
U CJIOKHBIX HEOPTaHUUECKUX
BCIIECTB. OKCHJIOB METAJLJIOB,
HEMETaJUIOB U aM(POTEePHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHUM U
aM(OTEPHBIX THAPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePUIYIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJTYYCHHUSI.
3.1IpakTHKOOPHEHTUPOBAHHBIC
TEOpPETUUYECKHUE 3a]aHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentuduxanus
HEOPraHUYeCKUX
BEILIECTB

Uccnenosars
KaueCTBEHHbIE PEAKIINU
HEOPraHUYECKHUX BEILECTB

1. ITpaxTHuko-
OpUEHTUPOBAHHBIC 33aJaHUS TIO
COCTaBIJICHHIO XUMHYECKHUX
peaxIuii ¢ yuactueM
HEOPTaHWYECKUX BEIICCTB,
HCIIOJIE3YEMBIX JIJIS UX
UJICHTU(DUKAIUH.

2. JlaGoparopHnas paboTa:
“Unentuduxarms
HEOPTraHWYECKUX BEIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA
OPraHuYecKux
BellleCTB

HccaenoBarb cTpoeHue
U CBOMCTBA
OpPraHM4ecKNX BelecTB
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OK/IIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

THunbl OLEHOYHBIX
MeponpUusTHI

4.1

OK 01

Knaccudukanus,

CTpOCHHE u

HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccudunuposars
OpraHUYeCKHE BEIECTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaHUMI
OPraHUYECKUX COCTMHEHHH 1O
TPUBUAIILHON WIH
MEXKIYHAPOIHOU
CHCTEMaTHUYECKOI
HOMEHKJIAType.

2.3a7aHus Ha COCTaBIIEHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BEIIECTB
OT/ACNbHBIX KJIACCOB.

3. 3agaun Ha
ONpeAEIICHUE MPOCTEUILIEH
(hopMyIIBI OpraHUIEeCKOM
MOJICKYJIBI, HCXOJIS U3
AIIEMEHTHOTO cOCTARA (B %)

4.2

OK 01
OK 02
OK 04

CBolcTBa
OpraHUYECKUX
COCTUHEHUN

YcraHaBiauBaTh
3aBUCUMOCTH (PU3HKO-
XHMHYECKHX CBOHCTB
OPraHUYECKHUX BEIIECTB
OT CTPOCHUS MOJIEKYI

1.3aganus Ha cocTaBieHHe
YPaBHEHUI XUMHYECKUX
peakuil ¢ yyacTueM
OpPraHUYECKHUX BEIECTB Ha
OCHOBAaHMUU UX COCTaBa U
CTPOCHHUS.

2.3a/1aHysl Ha COCTaBIICHHE
YPaBHEHUI XUMHUYECKUX
peaxuil, HIUTFOCTPUPYIOLINX
XUMHYECKHE CBOICTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JJAaHHBIX peaKui
Y TEHETUYECKOM CBS3U
OpPraHUYECKUX BELIECTB
pa3HBIX KJIacCOB.
3.PacueTrHble 3a1aun 110
YPaBHEHUSM PEAKLUH C
y4acTUEM OPTaHUYECKUX
BEILECTB.

4 JTabopatopHas pabora
“IIpeBpaleHuss OpraHu4eCcKux
BEILIECTB IIPX HArpeBaHUM"
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THunbl OLEHOYHBIX

Ne |OK/IIK  Mopnyas/Pasnen/T ema PesyabraTt 00yuenus .
MeponpusTHI
4.3 |0K 01 Wnentud uxamms Hccnenosath 1. [TpakTuko-
OK 02 OPraHMYECKHX BELIECTB, | KAYECTBEHHBIE PEAKUMH | OPUEHTUPOBAHHBIE 3aJAHUS TI0
OK 04 UX 3Ha4YCHUE U OpPraHUYECKUX COCTABJIEHUIO XUMUYECKUX
HNPHMEHEHHUE B OBITOBOM | COCAMHEHMHI OTAENBHBIX | PEAKIHI C y4aCTHEM
U IIPOU3BOJCTBEHHON KJIACCOB OpPraHMYECKUX BEILECTB, B T.4.
JESATEIIbHOCTH YEJIOBEKA UCIIOJIB3YEMBIX JJI UX
UaeHTU(UKAITUY B OBITY U
IIPOMBIIIICHHOCTH.
2. Jlaboparopnas paboTa:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUHN
OTJIEJIbHBIX KJIACCOB”
5 Pazgean S. XapakrTepu3oBaThb
Kunerudeckue u BJIMSIHUE PA3JINYHBIX
TepMoIHHAMHYecKHe |(PAKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBeECHUEC H CKOPOCTH
NPOTEKAHMSI XHUMHYECKHX peaKkuui
XHUMHYECKHX peaKkuuid
5 |OKO01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh [IpaKkTHKO-OPHEHTHPOBAHHEIE
OK 02 peakuuii. XMMUYECKOE | BIIMSHUE KOHLUEHTPAUUM | TEOPETHYECKHE 3a0aHMs Ha
paBHOBECHE pearupyromux BEUECTB U | aHaau3 (HaKTOPOB, BIMUAIOIIUX
TEMIIEPATYPhI HA Ha U3MEHEHHUE CKOPOCTH
CKOPOCTb XUMHUYECKUX XUMHUUYECKON peaKItu.
peakuuin [IpakTHKO-OpUEHTUPOBaHHBIE
XapakTepu3oBaTh 3a/laHus Ha IPUMEHEHHE
BIIMSTHUE U3MCHCHUS npunnuna Jle-larense ps
KOHIOCHTPAMHX BCIICCTB, | HAXOXXICHUS HAIPaBJICHUS
pcaknunu Cpeabl 1 CMCILICHHU paBHOBECHUS
TEMIIEPATYPhI HA XUMHUYECKOHN peakluy u
CMCHICHNEC XUMUNYCCKOI'O | aHaAIN3 q)aKTOPOB, BIIMSAIONIUX
paBHOBECHS Ha CMEIllEHuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHbIE
Pa3nen 6. PacTBopbl | PACTBOPBI € 3aIaHHBIMHU
XapaKTepUCTHKAMU
6.1|0K 01 ITonstue o pactBopax | Paznm4ars nctunHbIe 1.3aaun Ha IPUTOTOBIICHUE
OK 02 PacTBOpHI pPacTBOpPOB.
2. [TpaxTuko-

OPHUECHTHUPOBAHHBLIC PACYCTHEIC
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THunbl OLEHOYHBIX

Ne |OK/IIK | Monyas/Pazgen/Tema PesynabTaT 00yuenus .
MeponpusiTHii
3aJIaHus Ha JIUCIICPCHBIC
CHUCTEMBI, HCITOJIb3yEeMbIC B
OBITOBOH U
MIPOU3BOACTBEHHOMN
NCATECITRHOCTH YEITOREKA
6.2 |OK 01 HccnenoBanue CBOKCTB | MccienoBarh GU3UKO- JlaboparopHast pabota
OK 04 pPacTBOpPOB XUMHUYECKUE CBOUCTBA “HpI/IFOTOBHeHI/Ie paCTBOpOB”
HMCTUHHBIX PACTBOPOB
Il |IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKAHUE (COAEPKAHUE MPUKIATHOTO MOTYJIs)
7 Pa3znen 7. HccaenoBarh 3amura Keiica (¢ yueTrom
XemounHpopMaTHKa NpuMeHeHne MeTO/10B Oynyuei
UHGOPMATUKH ISt npogdeccuoHaIbLHOM
pelleHHs] XUMHYECKHX | AeATeJIbHOCTH)
npooaemM
OK 01 XemounpopmaTHKa Kak 3HATE BO3MOKHOCTH Keiic (¢ yuerom Oyaymeit
OK 02 9aCTh COBPEMEHHOM NPUMEHEHUE METOOB | 1150 heccuoHANBHOM
OK 04 UHPOPMATHKH HHPOPMATHKH /LIS JEATEILHOCTH)
OK 07 peleHusi XUuMHYeCKHX
K 4.4 npoodJiem
IK.11.1
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