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1. OBILASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHOM JUCLUILIUHBI
00/1.04 XUMMUSI

1.1 MecTo AUCHUILIMHBI B CTPYKTYPe OCHOBHOH NpPO(ecCHOHATBHOM
o0pa3oBaTeJIbHOM POIPAMMBI
Vuebnas gucummnmHa OOJ.04 Xwumus gBageTcs  00S3aTCIBHOM — YacThIO
o011eo0pazoBaTeabHOr0 IMHKIa 00pa30oBaTENbHOM MPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cnenmnanbHOocTH 23.02.01 Opranuszanus nepeBo30K U yIpaBiIEHUE Ha
TpaHcHopTe (10 BUIAM).

1.2. Hesaun v muiannpyemsblie pe3yabTaThl OCBOCHUS JUCHUILIUHBI
1.2.1. Ileau ¥ 3a1a4i JUCHUIIUHBI
dopmupoBaHre Yy  OOy4alIIMXCS  MPEJACTaBICHUS O  XUMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MHUpAa KaK OCHOBBI MPUHATHS
pellIeHUH B JKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYalUsIX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOJHOM Cpeie.

3amauyu QIMCHUIIMHBI:

1) chopmupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH CpelAe, LEJOCTHOM HAayYHOW KAapTUHBI
MHpPA, B3AaMMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATH (OPMYJIBI HEOPraHMYECKHMX M OPTraHUYECKUX
BEIIECTB, YPAaBHEHUM XMMHYECKHUX peakiud, OOBACHITH HMX CMBICIH,
UHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX SKCIIEPUMEHTOB;

3) chopmupoBath HaBBIKU MIPOBEACHUS IPOCTEUIINX XUMHUYECKUX
AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM C COOJIIOJICHHEM TMpaBuUil 0E30MacCHOTO
oOpalleHusl ¢ BEIeCTBAMH U JJabOpaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh yMEHHUS HCIOJb30BaTh HMH(DOPMAIIMI0 XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX HICTOYHUKOB;

5) chopmupoBaTh yMEHHs MPOrHO3UPOBAThH MOCICACTBUS CBOCH MEATCILHOCTH W
XUMHYECKUX TMPUPOJIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTH)KCHUH XUMHUYCCKOH HAyKU W
TEXHOJIOTHH IS PA3BUTHS COIIMATLHON U IPOU3BOACTBEHHOM cdhep

1.2.2. Il.ianupyemble pe3yJibTaThl OCBOEHHUS 0011e00pa3oBaTeIbHOM
IUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne nucuMIUIMHA UMeeT mpu (popmupoBanmu u pasButun OK:
OK 01, OK 02, OK 04, OK 07.



Kon n

[Inanupyemeble pe3ysbTaThl OCBOCHHS JUCIUIUINHBI

HanuMEHOBaHUE

dbopMupyemMBbIX O6mmue JucuuminHapHbIe

KOMIICTCHIIUN

OK 01. B yacTu TPpY10BOIr0 BOCIIUTAHUSA: - BJIQJCTh CHUCTEMOW XMMHMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
Br16upath - TOTOBHOCTh K TpYydy, OCO3HAHHWE LIEHHOCTH | OCHOBOIIOJIAralonife  MOHATHS  (XMMMYECKUH  DJIEMEHT,  aToM,
crocoObl peIIeHus | MaCTepCTBa, TPYIOIIO0HE; AJIeKTpOHHAst 000JI0YKa atoma, s-, p-,

3aJ1a4 - TOTOBHOCTB K aKTUBHOM JACATCIIbHOCTHU d-BJ'IeKTpOHHI)Ie Op6I/ITaJ'H/I aTOMOB, HWOH, MOJICKYJIda, BaJICHTHOCTD,

podeccrnoHaIbHO
" eI TSIIbHOCTH
MPUMEHUTEIFHO K
pa3IUYHBIM
KOHTEKCTaM

TEXHOJOTHYECKOW M COUMAJIBbHOW HAIpPaBJICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMUPOBATH, TUIAHUPOBATH W
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO AESTEIbHOCTD;

- UHTEpEC K pa3ianuHbIM chepaM npodeccHoHaTbHON

NEeSITETHHOCTH,
Oesnaoenue YHUBEPCATbHBIMU YyueoHvIMU
NO3HABAMENbHBIMU OClICI BUAMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSITENILHO bopMyIHpoBaTh u
aKkTyalu3upoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYLIECTBEHHBIH MpHU3HAK WU
OCHOBaHUS U1 CpaBHEHMs, KiIaccuPUKALIUU U
000011eHM;

- OmpeneNaTh UeNU JACATeIbHOCTH, 3a/1aBaTh

mapaMETpPhbl U KPUTCPUHU UX JOCTHIKCHUS

- BBIBJIATH 3dKOHOMCPHOCTH MW IIPOTHUBOPCUYUSA B
pacCMaTpUBACMBIX ABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTb, OLICHUBATDL
COOTBETCTBUC PE3YJIbLTATOB LCIIAIM, OLCHHUBATL PUCKU
MOCJIEeACTBUN ACATCIBHOCTH,

- Ppa3BUBATb KPCATUBHOC MBIINUJICHUC IIPU PCIICHHUU
KHN3HCHHBIX HpO6J'IeM

AIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHUCJICHHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIM OOBEM, YIIEPOJHBIN CKEJNET,

byHKIIMOHATBHAS ~ TpyIma,  paaukal, U30MEpHs,  M30MEpHI,
TOMOJIOTUYECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOA- |
a30TCoJIepIKaIe COCIUHEHUs, OMOJIOTUYECKH AaKTHBHBIE BEIIECTBA

(yrneBofpl, KHUpbI, O€IKH), MOHOMEpP, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KpUCTANINYecKasl pelieTKa, TUIIbI
XUMHUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE, 3K30-U
SHAOTEPMHUUYECKUE, PEaKIIM HIOHHOTO 0OMEHa), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,  AJIEKTPOJIUTUYECKAsT JUCCOLMALMS, OKHUCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XMMHMYECKON pEaKlUUH, XUMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHYECKOIO CTPOCHUs
opranndeckux BemecTB A.M. BytinepoBa, Teopust 3JIEKTPOIUTHIECKON
aucconunanuu, nepuoandeckui 3axkoH .M. MenneneeBa, 3akoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMUH,
dakTosorMuecKue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U
0e30MacHOM  HCIOJIb30BAHMM  BAKHEWIIUX  HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB B OBITY M MPAKTHUECKON JEATEIbHOCTU
YeJI0BEKa,

- YMETh BBISIBIIATH XapaKTEpHbIE NMPU3HAKU U B3aUMOCBSI3b U3yUYEHHBIX
MOHATUN, NPUMEHSATh COOTBETCTBYIOUIME TMOHATHS NPU ONUCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB U UX
NIPEBpAIICHUI; BBISBIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C




0) 0a30BbBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMHU Y4E€OHO-HCCIICAOBATCILCKOW U
HpOCKTHOI\/JI ACATCIIBHOCTHU, HAaBBIKaAMH Pa3pCHICHUA
mpooem;

- BBIABJIATL NPUYUHHO-CIICACTBCHHLIC CBA3HW H
AKTYaJIM3UPOBATh 3a/4ady, BBIABUI'aTb TUIIOTE3Y €€
PEeIICHMA, HAXOAUTh ApryMCHTHBI IJI JOKA3aTCJIbCTBA
CBOMX YTBEpXKJCHMH, 3adaBaTb NapaMmeTpbl U
KpPUTEPUU PELICHNUS,

- AQHAJIM3HUPOBATH IIOJYUCHHBIC B XOAC PCHICHUA
3aa4u  pEe3yJabTaThbl, KPUTUYCCKHU OLCHHUBATH HX
JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCIIOBHUAX;

- YMETh HNCPCHOCUTH 3HAHHA B IO3HABATCIIBHYIO U
IMPAKTUYCCKYIO O6J'IaCTI/I KHUBHEACATCIBHOCTHU,

- YMGTB I/IHTerI/IpOBaTI) 3HAHU nu3 pa3HI)IX
MPeAMETHBIX 00JIaCTeH;
- BBIJIBUTaTh HOBBEIE WJIEN, npeiaraTh

OPHUTHMHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CIIOCOOHOCTH MX MCIIOJIBL30BaHUS B TO3HABATEILHOM
U COLMAIBHON TTPaKTHKE

HNOHATUSIMM M IIPEACTABICHUSAMH  JPYrUX
IIPEIMETOB;

- YMETb HCIIOJIb30BATh HAUMEHOBAHHS XMMHUYECKUX COCAUHEHUMN
MEKIYHAPOJHOTO COK03a TEOPETHYECKOW M NPHUKIATHOM XUMUU U
TPUBUAJIbHBIE HA3BaHUS BaKHEWIIMX BEIIECTB (ITUJIEH, allETUJIEH,
rmnepuH, ¢GeHon, QopManbaerua, YKCycHas KHCIOTa, TJIMLUH,
YTapHBIN T'a3, YIJIEKUCIBIM ra3, aMMHUaK, ralieHas M3BeCTb, HeraueHas
U3BECTh, IMHUThEBAasg COAA M JIPYIUX), COCTaBIATh  (HOPMYIIbI
HEOPraHWYECKUX M OPraHWYECKHUX BEIIECTB, YPAaBHEHHUS XUMHUYECKHX
peakuuii, OOBACHATP MX CMBICHI; MOATBEPXKAAaTh XapaKTepHbIE
XUMHUYECKNE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU IKCIIEPUMEHTAMHU
Y 3aIUCSIMU YPAaBHEHHMM XMMHUYECKUX PEaKLINN;

- YMETh YCTAHABJIMBATh IIPUHAJJICKHOCTh U3YUYEHHBIX HEOPTraHUYECKUX
YU OpPraHWYECKHMX BEIIECTB K OIPEICIICHHBIM KlaccaM M TpyImam
COCMHEHUM, XapaKTepHU30BaTh HMX COCTAaB M BAKHEWINE CBOMCTBA;
OTpEeNeNaTh BUIbl XUMHYECKUX CBsi3ed (KOBaJeHTHas, WOHHafi,
MeTajuIn4yecKas, BOAOPOAHAs), TUIbl KPUCTAUIMUECKHX PELIETOK
BEIIECTB; KIACCU(PHUIIUPOBATE XUMUUECKUE PEAKIIH;

- chopMHpOBaTh TPEICTABICHUS: O XHWMHYECKOW COCTaBIISIONICH
€CTCCTBCHHOHAyYHOW KapTHHBI MHpPA, POJIM XUMHUU B II03HAHUU
SBICHUA MpUpOAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbI
JUYHOCTH, €€ (YHKIMOHAJIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM JuIs
pelIeHUs] NPAaKTUYECKUX 337ad M SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLICHMSI K CBOEMY 3I0POBbIO U IIPUPOJHOM CpPEAE;

- yMeThb IHPOBOJUTH pacueTbl IO XUMHUYECKUM ¢dopMylnaM U
YPaBHEHHUSAM XHMMYECKMX DPEAaKLUH C HUCIOJIb30BaHHEM (PU3MUYECKHX
BEJIMYMH, XapaKTEPU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHbIE YCIOBHUS) ra30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE 3HAHUA I [PUHATHA
pelIeHN!I B KOHKDETHBIX JKM3HEHHBIX CHUTYyallUsAX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHUEM

CCTCCTBCHHOHAYYHbIX

OK 02.
Hcnonp3oBaTth

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUSA:
- c(OPMHPOBAHHOCTh MHUPOBO33PEHUS,

- YMCTH TIUIAHHUPOBATH U BbIIIOJHATH XAMHUYECKHMN OKCIICPUMCHT
(HpeBpaH_[eHI/ISI OpraHU4YC€CKUX BCIICCTB IIPpHU HArpCBaHUH, IOJIYYCHUC




COBpPEMEHHBIE
CpezAcTBa MOUCKa,
aHaIm3a u
WHTEPIpPETAINN
nHpOpMaIUU U
MH(POPMAIIMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3,144
podeccroHaIbHO
U IeITeNbHOCTU

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HayKd U OOIIECTBEHHOM IPAKTHKH,
OCHOBAHHOTO Ha Jaore KYJIBTYP,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE S3bIKOBOM W YHUTATEIBCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJCHUCTBUA MEXIY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHME IIEHHOCTH HAY4YHON JESATEIbHOCTH,

TOTOBHOCTb OCYILIECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JESTEIbHOCTh WHIUBUIYAIbHO
U B TpYIIIE;

Ognaoenue YHUGEpCaIbHbIMU yueonvimu

NnO3HAGAMENILHBIMU OCICIGUAMU:

B) paboTa ¢ uHpopMaluei:

- BIIQJIETh HaBBIKAMM TMOJy4YeHHs HHOpMAIUHU U3
UCTOYHHKOB  pa3HBIX  THIIOB, CAMOCTOSATEIHLHO
OCYIIECTBIIATh TOUCK, AHAIN3, CHCTEMAaTH3alUI0 M
MHTEPIIPETAlNI0 NHPOPMAIMK PA3IUYHBIX BHUIOB U
dhopm mpencTaBIeHUs;

- CO3[aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C
ydeToM Ha3Ha4eHus HWHOPOPMAIMd H  IEeNeBON

ayIuTOpuM,  BbeIOMpas ~ onTUMalbHyl  (opmy
MIpe/ICTaBJICHUS U BU3yaIH3aliy;
- OLEHHUBaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTH

I/IH(l)OpMaI_[I/II/I, €€ COOTBCTCTBHC
MOPAJIBHO-3TUYCCKUM HOPMaM;
- HCIIOJIb30BaTb CpPCACTBaA I/IH(bOpMaI_II/IOHHBIX n

IIpaBOBbBIM H

KOMMYHHUKAIITHUOHHBIX TEXHOJIOT Ui B PEIICHHUHA
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHHu3allMOHHBIX 3aga4 C (¢{¢] 6J'II'0I[eHI/IeM

Tpe6OBaHI/II71 SPTOHOMHKH, TCXHUKHU 6G3OHaCHOCTI/I,
T'MT'UCHBI, pecypcocGepexceHI/I;I, IIPaBOBBIX n

TWJIEHA U M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIC pEaKUUU Ha
aJbJIErU/Ibl, Kpaxmall, YKCYCHYIO KUCJIOTY; JAEHaTypanusi OeJKOB IpU
HarpeBaHuU, LIBETHbIE PEAKIIUU OEJIKOB; MPOBOJUTH PEAKIIMU MOHHOTO
oOMEHa, oOmpeneNnsaTh Cpely BOJHBIX pacTBOPOB, KayeCTBEHHbIE
peaknuu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HAa KaTHOH
aMMOHMSI; peliaTh 3KCIIEpUMEHTANIbHBIE 331a4l 10 TemaMm "Meramisl"
u "HemeTamibl") B COOTBETCTBUY C TIPAaBHIIAMHU TEXHUKH 0€30MIaCHOCTH
pu OOpaIllEHNH C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHHEM;
IPEJCTaBISITh PE3yAbTaTbl XHMHUYECKOTO JKCIIEpUMEHTa B (opme
3alMCU YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (opMyaupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

- YyMETh aHAJIM3UPOBATh XMMHUYECKYI0 MH(OpMAINIO, TOTydaeMyl0 U3
Pa3HbIX HCTOYHHUKOB (CpeACcTB MaccoBoi MH(popmanuu, cetb MIHTepHET
" Ipyrue);

- BJIAJIETh OCHOBHBIMH METOJIaMU HAY4YHOTO TIIO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HAOMIOJeHHe, W3MEpeHue, OSKCIIEPUMEHT,
MOJICITMPOBAHNUE);

- yMeThb INPOBOJUTH pacueTbl IO XUMHUYECKUM (dopMylnaM U
YPaBHEHHUAM XMMMUYECKMX PEaKLUH C HUCMOJIb30BaHHEM (PU3MUECKHX
BEJIMYMH, XapaKTEPU3YIOUINX BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIECTBA;
UCNOJb30BAaTh CUCTEMHBbIE XMMMYECKME 3HAHUA Ul [PUHATUA
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM




3THYCCKUX
0€30IMacHOCTH;
- BJaJACTb HAaBBbIKaMHW PACIIO3HABAHUA U 3allWUThI
uHbopmanmy, HWHOOPMAIIMOHHOKH  0€30MacHOCTH
JIMYHOCTH,

HOpM,  HOpPM  HMH(OPMAITMOHHOU

OK 04.

D¢ dexTuBHO
B3aMMOJIEHCTBOBAT
b U paboTath B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSATEILHOCTH
U CaMOOIIPE/IEIIEHHUIO;

-OBJIaZICHHE HaBbIKAMHM Yy4eOHO-UCCIIEIOBATEIbCKOM,
MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH;
Ognaoenue YHUGEPCATbHHIMU
KOMMYHUKAMUGHBIMU OCUCM GUAMU:

0) coBMecTHas ACSITEIHHOCTD:

- TOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TMpPUHUMATh TIETH COBMECTHOW JI€ATEIHLHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JICUCTBHS 110 €€
IOCTHKEHHIO: COCTaBJIATE IJT1aH e CTBHH,
pacmpenensiaTb pojaud ¢ y4eTOM MHEHUH Y4aCTHHKOB
00CYXaTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAThH U BBINOJHATH pabOTy B YCIOBHSIX

PE€AIBHOI0, BHUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO
B3aHMOI[eI>10TBPI5I;
- OCYHICCTBJIATD IIO3UTHUBHOC CTPATCTUYCCKOC

MOBEJICHUE B Pa3IUMYHBIX CHTYaIlUAX, IPOSIBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
Osnadenue yHUBEPCAIbHBIMU  PECYNAMUCHBIMU
oelicmeuamu:

I) IPUHSTHE CeOs U IPYTUX JFOICH:

- MPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX JIIOJAeH
IIPU aHATIU3€ PE3YyNIbTaTOB JESITENbHOCTH;

- MIPU3HABaTh CBOE MPABO U MPABO JAPYTUX JIOACH Ha
OIIIMOKU,

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3HIIUU

- yMeThb IUJJaHUPOBAaTh U BBIINOJHATH XUMMUYECKUN OSKCIIEPUMEHT
(mpeBpallleHHsT OPraHU4YEeCKUX BEILECTB NPU HArpeBaHUH, MOJy4YEHUE
JTWJIEHA W U3Y4YEHHE €ro CBOMCTB, KAayeCTBEHHBIE pEaKIUU Ha
alNbJIErU/Ibl, Kpaxmall, YKCYCHYIO KUCJIOTY; JAEHaTypaiusi OelKOoB NpHU
HarpeBaHuU, IBETHbIE PEAaKIIUU OEJIKOB; MPOBOJUTH PEAKIIMU MOHHOTO
oOMEeHa, ompelneNnsiThb Cpeay BOJHBIX pacTBOPOB, KauyeCTBEHHbIE
peakuuun Ha cynabdar-, kapOOHAT- W XJIOpPUA-aHUOHBI, HA KATHOH
aMMOHUS;, pelIaTh SKCIEPUMEHTAIIbHBIEC 3a/lauu 10 TemaM ''Metasisl"
u "Hemeramibl") B COOTBETCTBHHM C MpaBUIaMHU TEXHUKU 0€30MaCHOCTH
npu OOpaIlleHNH C BEIIECTBAMH W JIA0OPATOPHBIM O00OPYJAOBAHUEM;
MPEJICTaBISTh PE3yabTaThl XHMUYECKOTO JKCIIEpHUMEHTa B (opme
3alliCH ypaBHEHUN COOTBETCTBYIOIIUX peakuuid U (QopMyIHpoBaTh
BBIBO/IbI HA OCHOBE ATHX PE3YJIbTATOB




APYTOTo YeNIOBEKa;

OK 07.
ConeiicTBOBATH
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,

pecypcocOepexeH

W10, TIPUMCHSITh
3HaHUs 00
W3MCHCHUU
KJIUMarTa,
010)20500020013§
OEepEKITUBOTO
MIPOM3BO/ICTBA,
3¢ HeKTUBHO
NEUCTBOBATL B
Ype3BbIYAHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- c(OpPMHPOBAHHOCTh OJKOJOTUYECKOH KYJIBTYPHI,
MOHMMAHHUE BIUSHUS COIMATBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPHUPOJHON U COLUAIBHOMN
Cpelbl,  OCO3HaHME  TJ00alNbHOIO  Xapakrepa
9KOJIOTUUYECKHUX TTPOOJIEM;

- IUIAHAPOBAaHHWE M OCYILECTBJICHHE JECHCTBHM B
OKpY)Kalolllel Cpele Ha OCHOBE 3HAHUS UeEIeH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA,

AKTHBHOE HEIPHUATUE NEHCTBHUN, NMPUHOCALIIUX BpEJ
OKpYKarollen cpee;

- yYMEHHME MpPOTHO3UPOBaTh  HEOIArONpUATHBIE
OKOJIOTUYECKHE TOCIEACTBUS TPEANPUHUMACMBIX
JNEUCTBUM, IPEOTBPALIATh UX;

- pacIIMpEeHHE OIbITA AEATEIBHOCTH IKOJIOTHYECKOMN
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIEIOBATEILCKOM,
MPOEKTHOM U COIMAJILHOMN JEATEIbHOCTH;

- chopMHUpOBaTh TPEICTABICHUS: O XHMHUYECKOW COCTaBIISIONICH
GCTCCTBGHHOHay‘{HOfI KapTUHbl MHpa, POJIM XWMMHHU B IIO3HAHWUH
SBIICHUIA TPUPOABI, B (OPMUPOBAHMHM MBINUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOIUMOM st
pelleHnusT MpakTHYeCKUX 3a7ad U JKOJIOTMUECKM OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/I0POBbIO U NPUPOIHON Cpee;

- yMeTh CcOOJIOJaTh TpaBUIa OKOJOTHYECKH IEJIECO00pa3HOTO
IIOBECJICHUA B 6I>ITy u pr210BOI>i ACATCIIBHOCTH B LECIAX COXPAaHCHHUA
CBOErO 3J0pPOBbS M OKPYXKAIOLIEH IPUPOJHOM Cpeabl;, YUUTHIBATh
OITACHOCTbH BOSJIefICTBI/ISI Ha JKUBBIC OpPraHu3Mbl OIPECACICHHBIX
B€IICCTB, IIOHMMAasA CMBICII IIOKa3aTciid HpC}ICJ’IBHOﬁ }IOHyCTHMOﬁ
KOHIICHTpaluu




2. CTpyKTypa M coaep:kaHue 001e00pa30BaTeIbHON JUCHUIUINHBI « XUMHA»

2.1 00beM AUCHUIIMHBI M BUABI Y4eOHOU padoThI

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 72
B T.U.

OcHoOBHOE cofep:kaHne 66
BT. 4.

TEOpeTHUECKOe 00yUueHue 32
NPAKTUYECKUE 3aHATHS (B T. Y. KOHTPOJIbHBIE PAOOTHI) 24
1ab0paTOpHBIC 3aHITHS 10
IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 6
(conep:kaHue MPUKJIATHOTO MOAYJIsA)

BT. 4.:

TEOpEeTHIECKOE 00yUeHre 2
PAKTUYECKUE 3aHITHS 4

IIpomexyTouHasi aTTeCTALMS
(mudPepeHIUPOBAHHDBIN 324€T)




2.2 TemaTu4ecKuil IJIaH U COJlePKaHHe JUCUMUIIIMHBI

Conep:kanmne y4eOHOro MaTepuaJjia

HaumenoBaHue O0bem | @opMupyembie
(ocHOBHOE U IPO(ecCHOHATBHO-OPUEHTHPOBAHHOE),
pa3aejoB U TEM - qgacoB KOMIICTCHIIUHN
JJalopaTopHble M NMPAKTHYECKUE 3AHATHUSA, IPUKJIATHOH MOAYJIb
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoOBHOeE coep:KaHue 4 OK 01
Crpoenue atomMoB | Teoperndeckoe o0yueHue 2
XUMHAHCCKNX CoBpeMeHHass MOJENb CTpoeHusi aroMa. CHMBOJIMYCCKHI SI3BIK XUMHH. XUMHAYECKHH 3JIEMCHT.
SJIEMCHTOB 1 DnekTpoHHas KoHpurypamus atoma. Kiaccudukars XAMHYECKUX DJIEMEHTOB (s-, P-, d-dieMeHTHI).
npupoma BaneHTHbIe ~ OJMEKTPOHBI.  BajeHTHOCTh.  DJIEKTpPOHHAs  MPUPOJa  XUMHYECKOH  CBSI3H. 2
XUMHUICCKON CBAN |73 ek TpOOTPUIATENLHOCT. BUIBI  XUMHUYECKOM CBA3M  (KOBAJEHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJTHAS) M CTIOCOOBI €€ 00pa3oBaHMS
IIpakTuyeckue 3aHATHS 2
IIpakTuyeckoe 3ansaTue 1 Pemienue 3aannii Ha UCMOJBL30BAHUE XUMHUUYECKOM CUMBOJIMKY M Ha3BaHUU
COCIMHEHUN M0 HOMEHKIIATYpPE MEXIYHAPOIHOTO COI03a TEOPETUYECKOW M MPUKIAAHON XUMHUHU U
TPUBUAIBHBIX HA3BAHMU JUIA COCTABJICHUS XUMHUUYECKHX (OPMYI JIBYXaTOMHBIX COEIAMHEHHN (OKCHJIOB,
CyAb(OUI0B, THAPUIOB ¥ T.IL.) U APYTUX HEOPraHUYECKUX COEAUHEHUM OTIEIBHBIX KIIACCOB. 2
[TpakTHYecKHe 3aaHusl Ha YCTAHOBJICHUE CBA3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
HEPUOUIECKUM U3MEHEHHEM CBOWCTB XUMHMYECKHUX DJIEMEHTOB M UX COEIMHEHUH B COOTBETCTBHMH C
nosioKeHreM [1eproIMYecKOi CHCTEMBL.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 01
[Tepuoanueckuit IIpakTHYeckne 3aHATHSA 4 OK 02
3aKOH H TabnuIa IpakTnyeckoe 3ansTue 2 [lepruoauueckas cucreMa XMMUYECKHX dieMenToB .M. Menpeneesa.
AW Menneneesa | pyspyeckuii cMbich [Tepuomuueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH H3MEHCHHMSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C
HOJIOXKEHHEM XMMHUYECKOT0 d1eMenTa B [lepuoanueckoii cucteMe. MUPOBO33PEHUYECKOE M HAYUHOE 4

3Hauenue [lepuonnueckoro 3akona /.M. Menneneesa. IIpornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Perenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKUX
251eMeHTOB «MeTtainyeckre / HeMeTaIIIMUECKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUYECKHX
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OJICMCHTOB B COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITIOJIOKCHHUEM B HCpHOIIPI‘ICCKOfI CHUCTEMC
xuMmudeckux aneMmeHToB .M. Menneneera»

Pazgen 2. XuMu4ecKkue peakuuu 10
Tema 2.1. Tursr OcHoBHOE coep:kaHue 6 OK 01
XUMHYECKUX TeopeTuyeckoe o0y4enue 2
peakimit Knaccugukanus u THIIBI XAMUYECKUX PEAKIU C y9acTHEM HeopraHu4eckux BemiecTB. CocTaBieHHe

ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,

OKHUCJICHUSI-BOCCTAHOBJICHHSL.

YpaBHEHHS OKHCIICHUSA-BOCCTaHOBIICHUS. CTeneHb okuciieHus1. OKUCIIUTETh H BOCCTAHOBHUTEITb. 2

CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIIBEHO-BOCCTAHOBUTEIILHBIX PEAKIIMIA METOI0OM 3JIEKTPOHHOTO

Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKITUU B TIPUPO/IE, IPOU3BOJICTBEHHBIX MPOIIECCAX U

KU3ZHECATSILHOCTH OPTaHU3MOB

IIpakTuyeckue 3aHATHS 4

IpakTnuyeckoe 3ansitue 3 KonmuecTBeHHBIC OTHOMICHHWS B XUMHH. OCHOBHBIC KOJUYECTBEHHBIC

3aKOHBI B XMMHH W PacUeThl 10 YPaBHCHHUSIM XHUMHYCCKHX peakiuid. Moyb Kak equHHIA KOJTHYeCTBa

BemecTBa. MousipHass Macca. 3aKOHBI COXPAaHEHMsSI MAacChl M SHEPruu. 3akoH ABoraapo. MomsipHbIN 4

o0veM razoB. OTHOCHTENbHAsI TJIOTHOCTH Ta30B. PacdyeTbl MO ypaBHEHHUSM XHUMHUYECKHUX PpEaKUUi ¢

HCIIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJIbHBIC YCIIOBHS ) Ta30B, KOJMYECTBA BEIICCTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
ONEeKTPONUTUYECKAs | TeopeTHUecKkoe 0GydeHne 2 OK 04
AACCoTManuns 1 Teopus >IEKTPOIMTHYECKOH auccormanun. VIoHbl. DIeKTPOINTHI, HEMNEKTPOIUTHI. Peakiuy HOHHOTO
HOHHBII 0OMEH oOMeHa. CocraBiicHHE PEaKIMii MOHHOTO OOMEHAa IyTeM COCTaBJCHHS WX IOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHeHUH. KHCI0THO-OCHOBHBIE peakiiy. 3a/laHus Ha COCTaBJICHHE HOHHBIX PeaKInil

JlabopaTopHbIe 3aHATHSA 2

JladopaTopHas 3ansitue Nel “Tunbl XUMHUUECKUX pEaKLAN.

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MPU3HAKOB 5

XUMHUYECKUX peakuuid. [IpoBenenmne peakinii HOHHOTO 0OMeHa, OIPeIeIIeHuEe CPeIbl BOTHBIX

pacTBOpOB. 3alaHUs HA COCTABIICHIE HOHHBIX peakinui
Paznean 3. CTpoeHne H CBOIiCTBA HEOPTraHUYECKUX BeleCTB 16
Tema 3.1. OcHoBHOE coaepkaHue 6 OK 01
Knaccudukanus, Teoperuueckoe oGyuenue 2
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer nHeopranndeckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0XKHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COIH). B3auMocBs3b
HEOPraHMYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammnaeckue u aMopgHbIe
BeLECTBA. TUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHASL, METAJJINYECcKas).
3aBHCUMOCTh (PU3NUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEILECTB OT BUJIa XMMUYECKOM CBSA3HM U TUIIA KPUCTALINYECKON PELIETKH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB

HpaKTuquKue 3aHATUSA

IIpakTnueckoe 3ansaTne 4 HoMeHkIaTypa HEOPraHMYECKUX BEILIECTB: HA3BaHUE BEIIECTBA UCXOS U3
UX XUMUYECKON (POPMYJIbI UJIM COCTABICHUE XUMUUECKON (POPMYJIbI UCXO/IS U3 HAa3BaHMsI BEILIECTBA 110
mexayHapoaHoi (MIOITAK) unu TpuBuanbHON HOMEHKIIATYpeE.

Pemenune npakTHueckux 3aJaHUil MO Kiaccu(UKAIMKM, HOMEHKIAType M XHMHYECKUM (Qopmyiaam
HEOPraHMYECKHUX BELIECTB pa3IMUHBIX KJIAaccoB (yrapHbIil ra3, YIJIEKHCIBIM ra3, aMMHUak, ramieHas
U3BECTb, HETAIlIEHAsl U3BECTh, MMTHEBAS CO/IA U JPYTUX): HA3bIBaTh U COCTABIATH POPMYIIbI XUMHUYECKUX
BEILECTB, ONPENENITh MPUHAATIEKHOCTD K KiIaccy.

Hcrounuku xumuyeckoi nadopmaiuu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET U apyrue).
[Touck nHGOPMALIIY 1TO HA3BAHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popMysiaMm

OK 02

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O0mue (GU3NYeCKue U XUMUYECKHE CBOWMCTBa MeTauioB. CrocoObl MoaydeHus. 3HAYCHUE
METaJJIOB M HEMETAJJIOB B MPUPOJIE U KU3HEACATEIHLHOCTH 4YeloBeKa M opranu3moB. Kopposus
METaJJIOB: BUAbI KOPPO3HUH, CIIOCOOBI 3aITUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usndeckue W XUMHUYECKHE CBOWCTBA HEMETAIOB. THIWYHBIC CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccudukaius 1 HoMeHKIIaTypa COeIMHEHU HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX BCIICCTB (OKCI/IIIOB, THAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICHINX OKCHUJOB U THAPOKCHUIOB

IlpakTH4Yeckue 3aHATUA

OK 01
OK 02
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IIpakTnueckoe 3ansitue 5 CocTaBicHHE YPAaBHEHMH XMMHUYECKMX pPEAKUUN C ydyacTUEM IPOCTHIX U
CJIIOJKHBIX HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAIUIOB; OKCHJIOB METAJIIOB, HEMETAJUIOB M
aM(pOTEPHBIX DSJEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH M aMQpOTEPHBIX THAPOKCHUIIOB;

HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemenne nmpaxkTUKO-OPHUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJyYEHHUE U

0€30MacHOEe HCII0JIb30BAHWE BAXKHEWIIMX HEOPraHMYECKUX BELIECTB B OBITY U NPAKTHYECKOMN

JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Unentndurxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHuICeCKuX JlaGopaTopuas 3ansTue Ne2 «MneHTH(UKAIIUS HEOPTaHUYECKUX BEIIECTB. OK 04
BCIICCTB Pemenue 9KCIIEPUMEHTAJIbHBIX 3a7a4 II0 XHMHYCCKUM CBOMCTBAM METAJNIOB M HEMETAJJIOB, IIO

pacrno3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB. 5

Wnentuduxaius HeOpraHMYECKUX BEUIECTB C HCIOJIb30BAaHUEM HX (PHU3UKO-XMMHUYECKHUX CBOICTB,

XapaKTEepHBIX KayeCTBEHHBIX peakiui. KauecTBeHHble peakiuu Ha cynabdar-, kapOoHAT- U XJIOPUI-

AQHMOHBI, Ha KATHOH aMMOHUSI
Pa3znen 4. CTtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe ooyueHune 2
CTpOCHHUE U [losiBneHne U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipenmer oprannueckoit xumuu. Mecto n
HOMEHKJIaTypa 3HAQ4YEHHE OPTraHMYECKOM XMMUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHYECKOE CTPOEHUE KaK MOPSANOK COEAMHEHHMS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJIEHTHOCTH.
BEILlECTB OCHOBHBIE MOJIO)KEHUSI TEOPHUH XUMHUYECKOTO CTPOEHHUsI OpraHMyecKux coenumHeHuit A.M. Byrneposa.

VYrnepoaHslii CKEIET OPraHuYeCKOM MOJIEKYNbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO 5

CTpPOEHMS MOJIeKyYIL. M30Mepust U U30MepBbl.

[lonsitne o ¢ynkuuonaneHoi rpynne. Panukan. Ilpunuounel  knaccudukanuu — OpraHUYECKUX

coelMHeHUI. MexlyHapogHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKIATYphl OPraHUYECKUX COCAUHEHU.

[Tonsitre 00 azoTcoAepKalluX COCIUHEHUSAX, OMOJIOTMUECKH aKTUBHBIX BellecTBax (yrieBojax, KUpax,

OenKax u Jip.), BLICOKOMOJICKYJISIPHBIX COSAMHEHUSIX (MOHOMED, OJUMEDP, CTPYKTYPHOE 3BEHO)

IlpakTHYeckue 3aHATHSA 2

IIpakTnueckoe 3ansaTHe 6 HomeHknarypa OpraHM4ecKMX COEJUHEHMM OTAEIBHBIX KJIACCOB

(HachIllIEHHbIE, HEHACBIIICHHbIE M apoMaTUYeCKHue YIJeBOJOPOJbl, CIUPTHL, (PEHOJIbI, allbIETH/IBI, 5

KETOHbI, KapOOHOBBIE KUCIOTH U Jp.) CocTaBieHHEe MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
OpraHMYECKHUX BEHIECTB OTJENbHBIX KJIACCOB, MCIOJb3ysd HMX HA3BaHUSA 10 CHCTEMATHYECKOH U
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TPUBHAJIBHON HOMEHKIIAType (STHIICH, alleTUIICH, TIUIEepHH, (heHo, GopMalbaerul, yKCyCHasi KHCIOTa,
rmiuH). Pacuetsl npocreiimeil GopMynbl OpraHndeckoil MOJIEKYIIbI, UCXOAS U3 JIEMEHTHOTO COCTaBa

(B %)

Tema 4.2. CBoiicTBa
OpPraHuYeCKUX
COEIMHEHUN

OcHoBHOE€ CoacpiKaHue

14

TeopeTuquRoe oﬁyqelme

@®U3NKO-XMMHUYECKUE CBOMCTBA OpPraHMYECKUX COEIMHEHUM OTHENbHBIX KJIaccoB (OCOOEHHOCTH
Kjaccu(uKay ¥ HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUN psia v oOmiast popmyna; H30MepHs;
(u3nyeckue CBOMCTBa; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYEHHUS):

— TpeAeNbHbIE YIIIEBOJOPO/Ibl (aJIKaHbl M IMKJIOAlKaHbl). ['opeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHUKOB TEIJIa B IMPOMBIIUIEHHOCTH U ObITY. CBOICTBA IPUPOHBIX YIIEBOAOPOIOB, HAX0XKICHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempenenbHble (AJIKEHbl, aJKWHBI M aJKaJWEHbl) M apoMaTHYECKHE YriaeBoAOpoIsl. [opeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KUCJIOPOJICOIEp KaIlie COeTMHEHUS (CTUPTHI U (HEeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbIAETHIbI
U KETOHBI, XUpbI, yrieBojbl). IlpakTHueckoe NpUMEHEHHE ATUJICHTIUKOJIA, TIULEpUHa, (eHoa.
[Ipumenenne ¢opmanbaeruaa, aneTalbIerujia, YKCYCHOM KHCIOTh. MplUla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOWCTBA MblJia

— a30TCcoJIepKAIIUE COSTMHEHHS (AMHHBI 1 aMHHOKHUCIIOTHI, OeJTKN ). BRICOKOMOJIEKYIISIpHBIE COCIMHEHUS
(cuHTEeTMYECKME W OWOJIOTMYECKH-aKTUBHBIE). MoHOMEp, TOJHUMEp, CTPYKTypHOE  3BEHO.
[Tomumepu3arus STHIICHA KaK OCHOBHOE HAIPABJICHUE €T0 UCIIOJIb30BaHUS.

I'eHeTHueckas CBsI3b MEXAY KJIACCAMH OPTaHUYECKUX COCTMHCHHUN

IIpakTHYeckue 3aHATHS

IIpakTHyeckoe 3anaTHe 7 CBOWCTBA OPraHUYECKUX COCTUHEHUM OTACIBHBIX KJIACCOB (TPUBHAJIbHAS U
MEeXAyHapoJHass HOMEHKIIATypa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIy4YeHHSs): NpeAeabHbIe (aJIKaHbl U
LUKIIOAJIKaHbl), HeNpeAeNbHble (AJIKEHbI, aJKUHBI M aJKaJUEHbl) U apoMaTHYECKHUE YTIEBOJOPOIBI,
cnupThl U (heHobl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbACTUAbBl U KETOHBI, AMHUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEQUHEHUs. 3aJaHusl Ha COCTABJICHUE YPABHEHUN XHMHYECKUX DPEAKUUU C
y4aCTHEM OPraHMYECKUX BEIECTB HA OCHOBAHHMH UX COCTAaBa M CTPOCHUS

HpaKTI/I‘leCKOQ 3anaTue 8 CocraBieHue cxem peaKHI/Iﬁ (B TOM 4YHCIIC IIO IPCAJTOKCHHBIM LCIIOYKaM
npeBpameHI/Iﬁ), XapaKTCPpU3yrImnuXx XUMHUYCCKUC CBOMMCTBA OPraHNYCCKUx COCI[I/IHCHI/Iﬁ OTACIBHBIX
KJI1aCCOB, CIIOCOOBI UX MOJIYYCHUS W HAa3BAHHUC OPTraHUYCCKUX COCOUHEHHI IO TpHBHaHBHOﬁ niIn
Me)KHYI{apOHHOﬁ CHUCTEMAaTHYECKOMH HOMCHKIJIATYpC.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX 3aJaHdil Ha CBOMCTBaA OPTraHNYCCKUX

OK 01
OK 02
OK 04
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COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

JlabopaTopHasi pabora

JlabopaTopnas 3ansatue Ne 3“[IpeBpaiiieHuss OpraHn4ecKuX BEUIECTB IPY HarpeBaHUu'".
[Tonydyenue 3TueHa M U3y4EHUE €ro CBOMCTB. MoOaenpoBaHue MOJIEKY] U XMMUYECKUX ITPEBPALICHUN
Ha NIpUMepe dTaHa, YTUIICHA, ALlleTUICHA U Jp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Wnentndurarms Teoperuueckoe oGyuenue OK 02
OpraHMHCCKHX buooprannueckue coeaunenus. [lpumeHenne u Ouosornyeckas pojib yrieBojoB. OkxucieHue OK 04
BCILCCTB, NX yIJI€BOJOB — UCTOYHUK DSHEPrUU JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHHS] aMUHOKHCIOT.
SHATCHHC 1 [IpeBpamenuss 6enxkoB NUIIM B opraHu3zMe. buonormyeckue QyHkuuu OenkoB. buonoruueckue
TIpUMCHCHHC B ¢dbyHKIMY kupoB. Posib oprannyeckoil XuMuu B pelieHUH npo0sieM MUIeBoi 0€301acHOCTH
ObITOBOH 1 . | Ponp oprannueckoil XMMHUH B peUIEHUH MpoOJIieM »HepreTHueckod Oe30macHOCTH, B Ppa3BUTUHU
TPOH3BOICTBEHHON MEUINHBI, CO3JaHIUN HOBBIX MaTE€pPHaJIOB, HOBBIX HCTOYHUKOB SHEPIHHU (aJIbTEPHATUBHbBIE UCTOYHUKU
JCATCIIEHOCTH sHepruu). OnacHOCTh BO3/IEHCTBHUS Ha KUBbIE OPraHU3Mbl OPraHMUECKUX BEIIECTB OTAEIbHBIX KIacCOB
Henonexa (YyrneBoopoibl, CHUPTHI, (DEHOJBI, XJIOPOPraHWYECKUE MPOU3BOJHBIC, ANBAETHIBI U JIp.), CMBICI
MI0Ka3aTesIs IPENINIbHO JIONYCTUMOM KOHIIEHTPALUH
JlaGopaTopHble 3aHATHSA
JladopaTopHasn 3ausitue Ned4 “Unentudukaius opraHnuecKuX COSTMHEHUH OTIEIbHBIX KJIACCOB™
WnenTndukanys opraHn4eckux COCIUHEHUHN OTIENIBHBIX KIIACCOB (Ha MpHMeEpe allbIeruI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, O€JIKOB U T.II.) C UCIHOJIb30BAHUEM UX (PU3MKO-XMMHUUYECKHX CBOWCTB U XapaKTEPHBIX
KayecTBEHHbIX peakuuil. JleHaTypanus Oeilka mpu HarpeBaHuu. L[BeTHble peakuuu OEIKOB.
Bo3HUKHOBEHHE AHAIUTUYECKOIO CHUTHAJAa C TOYKU 3PEHUS XMMHMUYECKHX IMPOLIECCOB IPU MPOTEKAHUU
KayeCTBEHHOW peaklny, 03BOJISIONIeH NISHTH(PULINPOBATh PEUI0KEHHbIE OPIraHUYECKUE BEIECTBA
P 5 Kunernueckue u TCPMOAUHAMUYECCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMHUYCCKHX
AT S peaxkuuii
Tema 5.1 Cxkopocts | OCHOBHOE coiepKaHne OK 01
XUMHUYECKUX OK 02

Teoperuyeckoe o0yueHue
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peaKIuii. CKOpOCTh peakiuy, €€ 3aBHCUMOCTh OT Pa3IM4YHBIX (PAKTOPOB: MPHUPOJBI PEArUPYIOIIUX BELIECTB,
Xumuueckoe KOHIICHTPAIlMM PEarupyromux BEIIECTB, TEMIEpPaTypbl M IUIOUIA[M PEAKIMOHHONW IOBEPXHOCTH.
paBHOBecHe TennoBbie 3G HEKTH XUMUYECKUX PeaKInid. IK30- U SHAOTCPMHUECKUE, PEAKIINH. 5
OOpatuMocTh peaknuii. XHMHUYECKOE DPABHOBECHE M €ro CMEIICHHWE II0J JEHCTBHEM pa3IMYHbBIX
(axTOpOoB (KOHLEHTPAIMS PEareHTOB WM MPOIYKTOB PEAKINH, JAaBJICHHUE, TEMIIEPATypa) U CO3/IaHuUs
ONTUMAIIBHBIX YCIIOBHI NPOTEKaHUsI XUMUYeCKuX mporeccoB. [Ipunnun Jle [larense
IIpakTHyeckue 3aHATHA 2
IIpakTuyeckoe 3aHsaTHEe 9 PemeHne NMpaKTUKO-OPHEHTUPOBAHHBIX 3aJaHW HAa aHaMu3 (aKTOpPOB,
BIMSIOIIMX HAa W3MEHEHHWE CKOPOCTH XWMHYECKOH peakmud, B T.4. C TO3UIHHA DKOJOTHUECKH
1eJIeCO00pPa3HOTO TIOBEACHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBbS
U OKpYKaroIlel MpUpOoIHOM cpeibl. 2
Pemrenne npakTHMKO-OPMEHTHPOBAHHBIX 3aJaHMi Ha mnpuMeHeHue npuHnuna Jle-llatense ms
HAXOXXJICHUS HATPaBJICHUS CMEIICHUS pPAaBHOBECUS XHUMHUYECKOW pEaKIWW W aHalu3 (aKTopoB,
BIIMSIFOIINX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Pasnea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
Howusitre o Teopernyeckoe o0yueHune 2 OK 02
pacTBopax PacTBopeHne kak (DM3MKO-XMMHUECKHi mpomecc. PactBopsl. CIOCOOBI NPHIOTOBIEHHS PACTBOPOB. OK 07
PactBopuMocth. MaccoBasg 1011 pacTBOpeHHOro BemiectBa. (CMBICH TOKa3atelss MNpeaeabHO
JOMyCTUMOW KOHIIGHTPAIMH U €0 HCTIOJIh30BAHNE B OIICHKE HKOJIOTUIECKOH 0e30MacHOCTH.
[IpaBuna 3KOJOTMYECKH IIETIECOOOPa3HOTO TOBEACHUS B OBITY M TPYJOBOW JACATEIBHOCTH B HEIAX 9
COXpPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPHUPOJIHOW CPEIbl; OTIACHOCTh BO3JICHCTBUS HA JKUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Penienne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJIaHUI HA PACTBOPHI, UCMOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHOM JIETEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cojiep:KaHne 2 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTB PAaCTBOPOB | TagopaTopnas 3ansaTue Ne 5 «[IpurotoBiieHHE pacTBOPOBY. OK 04
[IpuroroBiieHre pacTBOPOB 3alaHHOM (MaccOBOH, %) KOHIEHTpAIMHU (C MPAKTUKO-OPUEHTHPOBAHHBIMHU 9

BOHpOC&MI/I) " OIIPCACIICHUEC CPCibl BOOAHLIX pACTBOPOB.
Pemenne 3amaq Ha IPUTOTOBJICHUC PACTBOPOB

IpodeccuoHaTIbHO-OPHEHTUPOBAHHOE CoJlepKaHUE (CoaepKaHue MPUKIATHOT0 MOIYJIA)

16




Paznen 7. Xumusi B ObITY M IPOU3BOICTBEHHOI 1eSITEJILHOCTH YeJIOBEKA 6 OK 01
Tema 7.1 Xumusi B [QcHoBHOE coJep:kaHmne 6 OK 02
OnITy B . |Teopernueckoe o0yyenmne 2 OK 04
IIPOU3BOJICTBEHHOU = - — OK 07
eATETBHOCTH Hosgeiimue AOCTHIKEHHS XMMUMECKOH HAYKH 1 XHMUYECKOH TEXHONIOTHHU. Ponp xumMuu B obecrnieueHuu
HeIOBEKA 9KOJIOTMYECKOM, SIHEPreTUUECKON U NMUIEBOM 0€3011aCHOCTH, pa3BUTUM MenuluHbL. [IpaBuna noucka u 5

aHaJl3a XUMHUYECKOW HH(pOpMaluu U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HaydHas

JUTEpATypa, CpeACcTBa MaccoBOM nHpopmalmu, cetb MIHTepHeT)

IIpakTnueckune 3aHATHS 4

IIpakTtuueckoe 3anatue 10 Ilowck M aHanM3 KeWCOB O MPUMEHEHWM XUMHYECKUX BEIIECTB W

TEXHOJIOTHI ¢ ydeToM Oyaymieli mnpodeccMoHaTbHOW NEATEIbHOCTH TI0 TeMaM: BaKHEWIne

CTPOUTENIbHBIE MaTepUajbl, KOHCTPYKIIMOHHBIE MaTEPHUAIIbl, KPACKH, CTEKIJIO, KEpaMUKa, MaTeprallbl AJs

ANIEKTPOHUKM, HAHOMAaTepuasbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHMKH DSHEPruU, OpPraHUYecKHe u 4

MUHEpaJIbHbIE y100peHus, JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

IIpakTnueckoe 3ansatue 11 3amwra: [IpencraBnenue pe3yabTaToB pellieHUs KeilcoB B Gopme MUHU-

JIOKJIaJla C Mpe3eHTalnein

IIpomeskyTouHasi aTTecTAlMs MO TUCHUIINHE (T depeHINPOBAHHBII 3a4eT) -

Bcero 72
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3.YCJIOBUSA PEAJIM3AIIUM YUYEBHON JUCIIUTLJIUHBI

3.1. MarepuajibHO-TeXHUYECKOe 00ecreyeHmne
Kabuner ecrecTBeHHO-HAyUHBIX JUCIUILIUH.

3.2. MupopmanmonHoe odecneyeHne peajan3aluu NporpaMmsl

Jns  peanmzanu  mporpaMmbl  OMOIMOTEUHBIM (QoHA 0Opa3oBaTENbHOM
OpraHu3alMy YKOMILJIEKTOBAH TMEYaTHBIMU U (WJIM) SJEKTPOHHBIMU U3JaHUSMH,
PEKOMEHJOBaHHBIMHU JIJISl UCIIOJI30BaHUS B 00pa30BaTeIbHOM MpolLiecce.

3.2.1. OcHOBHbIE MeYATHBbIE U JIEKTPOHHbIE U3AHUSA
1.Pyn3utuc, I'. E. Xumus: 6a3oBbiit ypoBens : yueonuk / I'. E. Pynsuruc, @. I'.
®enbaman. — Mocksa : IIpocsemienue, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — Texcr : anexTpoHHblil // Jlanb : anekTpoHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/408677 (nara oOpamenus: 10.10.2024)

3.2.2. JIonoJHUTEIbHbIE HCTOYHUKHT

1. INa6puensn, O. C. Xumus: 10-i kinacc: 6a30Bblif ypoBeHb : yueOHUK / O.
C. TI'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ uza., ctep. — Mockaa :
[Ipocemenue, 2024. — 128 c¢. — ISBN 978-5-09-112176-6. — Tekcr
ANEKTpOHHBIM //  JlaHb : »9JeKkTpoHHO-OMOnMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408671 (nara obOpamenus: 11.10.2024)

2. INa6puensn, O. C. Xumus: 11-i kinacc: 6a30BbIif ypoBeHb : yueOHUK / O.
C. TI'abpuensn, . I'. Octpoymos, C. A. CnaakoB. — 6-¢ uza., ctep. — Mocksa :
[Ipocsemenue, 2024. — 127 c¢. — ISBN 978-5-09-112177-3. — Tekcr
ANEKTpOHHBIM //  Jlanb : »SJeKkTpoHHO-OMOnMoreunas cucrema. — URL:

https://e.lanbook.com/book/408668 (mata obOpammenus: 11.10.2024)
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4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI
YUYEBHO# IUCHUTLIMHBI

KoHTposib ¥ oumeHka packpbIBalOTCS Yepe3 AUCLUILIMHAPHBIE PE3YJIbTaThl,
YCBOEHHBIE 3HAHUS U MPUOOPETEHHbIE OOYUYAIOIIMMUCS YMEHHS, HalpaBJE€HHbIE Ha
dbopmupoBanue 00mKX U NMPoheCCHOHATBHBIX KOMIETEHIUMN.

Oo6mas/npodeccuonanbuast
KOMMNETEHIU S

Pa3zpen/Tema

THIl OLeHOYHBIX MEPONIPUATHIA

OK 01.

Br16upaTh ciocoOb1
pereHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MPUMCHUTECIBHO K
Pa3JIMIHBIM KOHTCKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1., 2.2, I1-o/c

P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P4, Temsr 4.1, 4.2, 4.3, I1-o/c
PS5, Tema 5.1

P 6, Temrl 6.1, 6.2, IT-o/c

P 7, Temsr 7.1, I1-o/c

- YCTHBIH OIIpOC;

- TECTHUPOBAHHUE;

- caMocTosITeNbHas paboTa;

- IPaKTHYECKOE 3aHITHE;

- 1abOpaTOPHOE 3aHSTHE;

- i depeHIMPOBaHHBIN 3a4eT

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHaJN3a U
WHTEPIPETAITTI
nHpopmaluu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4

P1,Temal.2

P 3, Temnr 3.1., 3.2, 3.3, I1-
o/c

P 4, Temsr 4.2, 4.3, I1-o/c
PS5, Temas.1

P 6, Temsr 6.1, 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBIN OTIpOC;

- TECTHPOBAHUE;

- camocTosITebHas paboTa;

- IPaKTHYECKOE 3aHITHE;

- 1abOpaTOPHOE 3aHSTHE;

- nudepeHITMpPOBaHHBIN 3a4eT

npodeccunoHaTbHOM

NEeSITETLHOCTH

OK 04. P 2, Temsr 2.2, IT-o/c - YCTHBIH OTIPOC;
D dheKkTUBHO P 3, Temsr 3.3 - TECTUPOBAHHUE;

B3aHMO,I[eI>'ICTBOBaTI) u
pa6OTaTI> B KOJUJICKTUBE U
KOMaHJC

P 4, Temsr 4.2, 4.3, I1-o/c
P 6, Temsr 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- caMOCTOsTeIbHAs PaboTa;

- IPaKTHYECKOE 3aHATHE;

- 1abopaTOpHOE 3aHATHUE,

- nudepeHIMPOBAHHBIN 3a9eT

OK 07

ConelicTBOBaTh COXPAHEHUIO
OKpY>KarolleH cpepl,
pecypcocOepexeHuto,
IPUMEHSATH 3HaHUA 00
M3MEHEHUH KIMMaTa,
IPUHLUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (PEKTUBHO
JIIECTBOBATh B
Ype3BbIYAHBIX CUTYalUIX

P 4, Temsr 4.1, IT-o/c
P 6, Temsnr 6.1, IT-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBIN OMpoc;

- TECTUPOBAHHUE;

- caMoCTosATeNbHas paboTa;

- MPAKTUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHATHE;

- nupepeHIMPOBaHHBIN 3a4eT
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