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1. HOSACHUTEJIBbHAS 3AIIUCKA
O6mieoOpa3oBaTenbHas TUCHUIUIMHA «XUMUS» SBISETCA 005S3aTEIBHOM YacThIO

o011e00pa3oBaTeNbHOTO IUMKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO mo mpodeccusim 23.01.06 MammHUCT TOPOKHBIX U CTPOUTEITHHBIX
MaIIVH.

[TpuxnagHoit MOy b BKIIIOYAET pa3aen 8§ «XuMus B ObITY M MPOU3BOACTBEHHOMN
NEATEIIbHOCTH YEJIOBEKAY, KOTOPBIN peanuzyercs TUISt BCEX
npodeccuit/cnenuanbHOCTE  METOJIOM — pEelIeHUs  KEHCOB,  CBSI3aHHBIX  C
HKOJIOTMYECKOM  O€30IacHOCTBIO M  OLEHKOM MOCIHEACTBUH  OBITOBOM M
MPOU3BOJICTBEHHON  JESATENBHOCTH, COOTBETCTBYIOIIEH oOTpacisiM  Oyayuiei
po¢heCCUOHATIBHON JIEATEIIbHOCTH O0y4arOIUXCS.

1.2. lleqiu 1 muIaHMpyeMble Pe3yJibTAThI 0CBOEHH S JUCHUILIUHbBI

1.2.1. lean v 3aga4y JTUCHUTIMHBI

Copnepkanue MporpaMmbl 00111€00Pa30BATEIIBHON AUCIUIIIUHBI « XUMHUS
HaIIPaBJICHO HA JIOCTUKEHUE CIICIYIOMINX LIEIICH:

= dbopMHpOBaHHUE CHCTEMbl XHMHUYECKMX 3HAHUWA Kak Ba)KHEHIIEH
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM JiexaT
KJTFOUEBbIC TIOHATHS, PYHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMUH, OCBOCHHE S3bIKA
HAyKHd, YCBOGHHE M TOHMMAaHHME CYIIHOCTH  JIOCTYIHBIX  000OIIeHUM
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

— dbopMUpOBaHUE M Pa3BUTHE MPEACTABICHUNM O HAYYHBIX METOJax
MO3HAHUS BEUIECTB M XMUMHUYECKUX PEaKIMii, HEOOXOMUMBIX Ji MPUOOPETCHUS
YMEHHUN OPUEHTHPOBATHCS B MHUPE BELIECTB M XUMHYECKUX SIBIICHUI, UMEIOIINX
MECTO B MPUPOJE, B MPAKTUYECKOW 1 MOBCEIHEBHOW KU3HU;

— pa3BUTHE YMEHHMH M CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C
HAOMIOICHNEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOII0JCHUEM

MpaBUJI 0€30MMacHOTO OOpaleHUs C BEIIECTBAMM.



3agauyu AMCUMIIMHBI:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHHUS
XMMHUYECKUX IPOLIECCOB U SIBJICHUI B OKpYXarollel cpele, a TaKkKe HUX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUThb YMCHHS COCTaBIISITh (OPMYJBI HEOPTaHMYECKUX U
OpPraHUYECKUX BEILLIECTB, YPAaBHEHUS XUMUUYECKUX PEAKLUM, OOBACHATh UX CMBICI,
WUHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUECKUX 3KCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEHININX XUMHYCCKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COOJIIOACHUEM IpaBUi 0OE€30IacHOro
oOpalleHus C BEIIeCTBaMu 1 JIa0OpaTOpHBIM 000PYIOBAHUEM;

4)  pa3BUTh YMEHUS HaxXOJWTh, AaHAJIM3UPOBATH U  HCIIOJIB30BAThH
MH(DOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMALMOHHBIX
UCTOYHHUKOB, BKJIIOYAsl yUeOHYIO JTUTEPATypy, HayyHble ITyOJMKAUU U UHTEPHET-
pecypcsl;

5) chopmupoBaTh yMEHHS IPOTHO3MPOBATh IOCICACTBHS  CBOCH
NESATEIIbBHOCTH U XMMHMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB, YUNUTHIBAs BO3MOKHBIE IKOJIOTMYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6) chopmupoBaTh MOHUMAaHWE 3HAYUMOCTH JIOCTHMXKCHHH XUMHYECKOM
HAayKM W TEXHOJOTUH JUIsl Pa3BUTUS COLMAIBbHOM M MPOU3BOACTBEHHOH cdep ¢

YMEHUEM MPUBOJUTH MPUMEPHI UX MPUMEHEHUS B PA3IMUHBIX c(pepax KU3HU.



2. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

B cooTBeTcTBUH ¢ PI'OC CIIO Ha ocHoBe PI'OC COO
B xome peanmzanuu JUCIUTUIMHBI 00ECTICUMBACTCS JTOCTHKEHUE O00pa30BaTEIhHBIX

MPEAMETHBIX PE3yJbTaToB B cooTBeTcTBUU ¢ TpedboBaHusiMu PI'OC COO, a Takxke
ob6mux komneteHiuit (OK) B coorBercTBum ¢ TpedoBanusimu OI'OC CIIO:

OK 01. Boibupare cmocoObl pemieHust 3aaad MNpoQecCHOHANBHON NeATeIbHOCTH
NPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcrnons30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a M WHTEPIPETALUH
uHpopMauu ©U  UHPOPMALMOHHBIE TEXHOJOTWHM JJIs  BBINOJHEHUS  3aJad
po(heCCUOHATIBHON eI TEIbHOCTH;

OK 03. IlmanupoBaTh U pealu30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U
JUYHOCTHOE Pa3BUTHE, NPEINPUHUMATEIBCKYIO AEATEIBHOCTh B MPOPECCUOHATBHON
cdepe, UCIOJIb30BaTh 3HAHUA 110 (PMHAHCOBOM I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTYaLUSIX;

OK 04. DddexTuBHO B3aMMOIEHCTBOBATh U PA0OTATh B KOJIJICKTUBE U KOMAH/IE;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKPY’KAIOIIEH Cpelbl, pecypcocOEpeKeHUIo,
MPUMEHSATh 3HAHMUS 00 U3MEHEHUHU KJIMMaTa, MPUHILMIIBI OEPEXITMBOrO MPOU3BOJICTBA,
3¢ GeKTUBHO ACHCTBOBATH;

IIK 1.3. IIpoBOAHUTH €KECMEHHOE U IEPUOJUUECKOE TEXHUYECKOE 00CTy)KUBaHUE.

I[IK 1.5. OdopMisaTh TEXHUYECKYI0 UM OTUETHYIO JOKYMEHTAIMIO MO TEXHUYECKOM
00CITy’KUBAHUIO.

[IK 2.5. OpopMIsiTh TEXHUYECKYIO M OTYETHYIO JOKYMEHTALHIO.



O01mme koMneTeHMA

IInanupyemMsble pe3yJbTaThl 00y4eHHUS

O6mue (JIMYHOCTHBIE U
MeTanpeaMeTHbIe pe3yJbTaThl U3
®IoC CO0)

JucuuniuHapHblie (peAMeTHbIE) pe3ybTaThl YKAa3bIBAIOTCH B COOTBETCTBHH €
noJjHbIM nepeunem ®IroC COO

OK 01. Beibupath criocoOsr
pelieHus 3a1a4
npohecCHOHATBLHOM
JeSTEIbHOCTH
NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTb K TPYHLYy, OCO3HaHHE
[IEHHOCTH MacTEepPCTBA, TPYI0JIt00uE;
- TOTOBHOCTb K  aQKTHBHOWU
JACATCIIbHOCTHU TEXHOJIOTHYECKOU H

COIMATIBHOM HAaIpaBJICHHOCTH,
CIIOCOOHOCTh MHULMUPOBATh,
IUIAHUPOBaTh M CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,
- HMHTEpeC K pa3juyHbIM cdepam
poeCCUOHAIBHON e TEIHHOCTH,

OBJajgenune YHHBepPCAJbHBIMU
yuyeOHBbIMHU MO3HABATEJILHLIMH
JelCTBUSIMU:

a) 0a30BbIe JIOrHUYECKHE AeiicCTBUA.
- CaMOCTOATEJIbHO (POPMYyITUpPOBATh U
aKTyaJIu3upOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBaTh CYIIECTBEHHBIN
OpU3HAK WIM  OCHOBaHMS  JUId
CpaBHEHHMs,  Kiaccupukauum U
00001IeHHS;

- ONpeleNsTh LEeNu AESTeIbHOCTH,
3aJaBaTh apaMeTpbl U KPUTEPUHU UX
JOCTHKEHUST;

- BBIBIATH 3aKOHOMEPHOCTH U
NPOTHBOPEYHS] B pPacCMaTPUBAEMBIX
SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B
NesITeTbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJbTATOB IIEJIAM,
OLICHUBATh  PUCKU  MOCJIEICTBHM
NeSITeTIbHOCTH,

- BJIQJIETh CHCTEMOW XMMHMYECKHX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIHE
HOHATUS (XMMHYECKHUH DJIEMEHT, aTOM, JJIEKTPOHHAas 00oJjodYka atoma, s-, p-, d-
AJIEKTPOHHBIE opOutanu aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb,
JIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00BbEeM, YIIIEpPOAHBIA CKeJeT, (yHKINOHAIbHAS TPYIIa, pajanuKal,
U30Mepusi, U30MEPbI, TOMOJIOTHUECKUI Psill, FOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOI- U
a30TCoJIepKaIlMe COEAMHEHUsS, OMOJOTMYECKH AaKTHBHBIC BelIeCTBa (YIJIEBOJBI,
KUpBI, OENKH), MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCANHCHUA, KpHUCTAJIIINYICCKas pelIcTKA, THUIIBI XUMHNYCCKUX pCaKIII/Iﬁ
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30-U 3HAO0TEPMHUECKUE, PEAKLUU HOHHOTO
o0OMeHa), pacTBOP, NIEKTPOIUTHI, HEAIIEKTPOIUTHI, HIICKTPOIUTHUECKAS TUCCOIMALIHS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW peaklud, XHMHYECKOe
paBHOBECHE), TCOPUU M 3aKOHBI (TEOpUs] XUMHUYECKOTO CTPOEHHUS OPTraHUYECKHUX
BemectB  A.M. bByriepoBa, Teopus  JIEKTPOIMTUYECKOH  JUCCOLMALINY,
nepuoguueckuit  3akoH  J[.JMI. MenneneeBa, 3aKOH COXPaHEHHUS  MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XUMMH, (DAKTOJIOTMYECKHUE CBEACHUS O
CBOWCTBaX, COCTaBe, TOJIYYCHHH U OE30MaCHOM WCIIONBb30BAaHUHN Ba)KHEHIINX
HEOPraHMYeCKUX M OPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOH IeATeNIbHOCTH
YeJI0BEKa,

- YMETh BBIABJIATH XapaKTepHbIE NMPU3HAKU M B3aUMOCBA3b W3YUYEHHBIX MOHATHIA,
NPUMCHATL COOTBETCTBYIOIIHEC TIOHATHUA IIPU OMNUCAHWUHU CTPOCHUA U CBOMWCTB
HEOPraHMYECKUX U OpraHMYeCKUX BEIIECTB M UX NPEBPALCHUH; BBIABIATH
B3aMMOCBS3h XHMHYECKUX 3HAHUH C TIOHATHSAMH | MNpEACTABICHUAMU JPYIrux
€CTECTBEHHOHAYYHBIX IPEJMETOB;

- YMCTH HUCIHOJIB30BATh HAMMCHOBAHHA XMUMHNYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOT' O
COI03a TEOPETUUECKOM M MPUKIIAJAHON XUMHUH U TPUBUAIbHbIE Ha3BaHUs BaKHEHIINX
BELIECTB (ITHJIEH, alleTHJIEH, TIUIEpUH, (peHo, popMallbIeru]l, YKCycHasi KUCIIoTa,
[JIMIUH, YTapHbI Ta3, YrJIeKUCHbld ra3, aMMHak, raiieHash HW3BEeCTh, HeralleHas
W3BECTh, MHUTHEBAs COJla U JPYTHUX), COCTABIATH (OPMYJbl HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB, YPAaBHEHHMS XUMHUECKUX PEaKIHid, OOBICHATH UX CMBICIH,
MOATBCPKAATE XAPAKTCPHBIC XHUMUUYCCKHC CBOMCTBa BCIICCTB COOTBETCTBYIOIIMMU
HKCHEPUMEHTAMU M 3aMUCSIMH YPAaBHEHUH XMMUYECKUX pEaKIHii;

- YMCThb YCTAaHABJIMBATb MNPHUHAJIC)KHOCTE H3YUCHHBIX HCOPraHMYCCKUX U




- pa3BUBaATh KPEAaTUBHOE MBIIUICHUE
IIPU PEIICHUH )KU3HEHHBIX MPoOIemM

0) 0a3oBbIE uccjaeaoBare/ibCKue
nelcTBUA:

- BIAAeTh HABBIKAMU  y4eOHO-
HCCIIEIOBATEIIbCKOM U MPOEKTHOMN
JIeSTCIIEHOCTH, HaBBEIKAMH
paspenieHus mpooiem;

- BBISIBIISITD MPUYHHHO-
CIIEICTBEHHEIE CBSI3U H

aKTyaJIM3UPOBATh 3a/1a4y, BHIJIBUTATh
TUIIOTE3y €€ PpCIICHUs, HaXOIUTh
apryMeHTBl  JJIs  JOKa3aTelIbCTBA
CBOMX  YTBEpXKICHHWH,  3aJaaBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJTYUYCHHBIC B XOJIC
pelieHHus ~ 3aJa4d  PE3yJbTaThl,
KPUTHYECKH OILICHUBATH ux
JIOCTOBEPHOCTb, IIPOTHO3HPOBATH
U3MCHCHHE B HOBBIX YCIIOBUSX;

- yMeTh TICPCHOCHTH 3HAHUSI B
MO3HABATENbHYI0 U MPAKTHYECKYIO
001aCTH >KU3HEIECATEIEHOCTH;

- YMEThb HHTETPUPOBATh 3HAHUS U3
Pa3HbIX MIPEeIMETHBIX 00JacTel;

- BBIABHUTI'AaTh HOBBIC HUacu,
npeajiaratb OPUTrMHAJIBHBIC ITOAXOABI
U pCLICHUS;

- CIIOCOOHOCTH UX HCIIOJIL30BAaHUS B
O3HaBaTEJILHON U COLMAIIBLHON
MIPaKTHUKE

OpraHHN4YCCKUX BCHICCTB K OIPCACICHHBIM KJIacCaM U TIpyIlinamM COGHHHGHHﬁ,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIIINE CBOMCTBA; OMPEAEATh BUIbl XUMHUECKUX
CBA3EH (xoBaJIeHTHaH, HOHHasL, MeTaIn4decKas, BOJIOpOJIHAs), THIIBI
KPUCTAINTINYECKUX PELIETOK BEIIECTB; KIACCUPHUIIMPOBATH XUMUYECKUE PEAKIIUH;

- chopMUpOBaThH MPECTaBIICHUS: 0 XUMHYECKOU COCTaBJISIOLIEN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUH SIBJICHUN MIPUPOJLI, B
(GOpMHpPOBAaHMM MBINUICHUS W KYJIBTYPHl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
rPaMOTHOCTH, HEOOXOIUMOM AJis peuleHHs] MPaKTHYEeCKUX 3aJad U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO U IIPUPOIHON CpPeIe;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUUECKUM (POpPMYyJiaM U ypaBHEHUSM XUMHUYECKUX
peaKIyii ¢ UCTIOJIb30BaHUEM (PU3NUECKUX BEITUYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMasbHbIE YCIOBHS) ra30B,
KOJIMYECTBA BE€UICCTBA, HCITIOJIB30BaTh CUCTECMHBIC XUMHUYCCKUEC 3HAHUA OJI
MPUHSATHSI PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHUCM

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
IIOKCKa, aHaJIN3a U
WHTEPIIPETAMKA HHHOPMAITUN
U MTHPOPMAIMOHHBIE
TEXHOJIOTHH JJIS1 BBIIIOJTHEHUS

B o01acTH 1EeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(OPMHPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOIIECTBEHHOM NpaKTUKH,

- yYMETh IUIAHUPOBATh U BBINOJHATh XMUMHYECKHUN SKCHEPUMEHT (MIpeBpallleHUs
OpPraHMYeCKUX BEIIECTB IMPHU HArPEBAHUH, MOJYYEHHUE OSTHIIEHA M HU3YYEHHUE €ro
CBOWCTB, KAUECTBEHHBIC PEAaKUMHU HAa QJIbJACTUIBI, KPaxXMall, YKCYCHYIO KHCIOTY;
JeHaTypanus O€IKOB TpPH HArpeBaHWM, I[BETHHIE PEAKIMU OEJIKOB; MPOBOIAUTH
peakiuu MOHHOTO OOMEHa, OMpeNessTh Cpeay BOJIHBIX PACTBOPOB, Ka4ECTBEHHBIE
peaknuu Ha cyibdaT-, KapOOHAT- W XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEIIaTh




3a1a4 npodeccuoHaIbHOM
JeATEIIEHOCTH

OCHOBAHHOI'0O Ha JOuUaJiore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEro MecTra B IOJUKYJIBTYPHOM
MUpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W
YUTATEIbCKON KYJIbTYpbI KaK
CpPEACTBA B3aMMOJCHCTBUS MEKIY
JIOJIbMU U TTIO3HAHUS MUDPA;

- OCO3HaHUE IICHHOCTH Hay4HOH
JIeATEIBbHOCTH, TOTOBHOCTh
OCYLIECTBIIATh MPOEKTHYIO u
HCCJIEI0BATENBCKYIO  JIESITEIbHOCTD
WHIWBUIYAJIBHO U B I'PYIIIIC,

OBJajgenune YHHBeEpPCAJIbHBIMU
yuyeOHBbIMHU MO3HABATEJILHLIMU
JelCTBUSIMU:

B) padora ¢ nnpopmanueii:

- BJAJeThb HaBbIKAMU IOJTY4EHUS
UH(POPMALIUN U3 UICTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEIIbHO
OCYIIECTBIISITh ~ TIOMCK,  aHaJM3,
CHCTEMaTH3allMI0 U UHTEPIPETALNIO
UHPOPMALIMK PA3IIMYHBIX BHIOB H
(bopM npeCTaBIeHHUS;

- CO37aBaTh TEKCTHl B PAa3JIMYHBIX
dopmarax C ydyeToM Ha3HA4YEHHUs
WH(POPMALIUHU U TIEJIEBOH ayIUTOPHH,
BbIOMpas  ONTUMANbHYIO  (opMmy
NPEJICTAaBICHNS U BU3yaTH3alHH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ WHpOpMANNHU, ee
COOTBETCTBUE PaBOBBIM U
MOpPaJTbHO-ITHYECKIM HOpMaM;

- UCIOJIb30BATh cpeacTa
MH(OPMaILIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
peleHnH KOTHUTHBHBIX,

SKCIEepUMEHTANIbHBIE 33/1auu 110 TeMaM "Metaiel" 1 "Hemeramibl'") B COOTBETCTBUU
C TMpaBWJIaMHM TEXHHKM Oe30macHOCTH Npu oOOpallleHuH C BELeCTBAaMH U
1a00paTOpHEIM  O0OpYAOBAaHWEM;  MPEACTABIATH  PE3YIbTATBl  XHUMHUYECKOTO
JKCIIEpUMEHTa B (opme 3amucu YpaBHEHHH COOTBETCTBYIOUIMX peakuuil U
(hopMyIIMpPOBaTh BEIBOJIBI HA OCHOBE ITUX PE3yIbTaTOB;

- yMeTh AaHaJU3UPOBATh XHMHUYECKYI0 HH(OPMALNIO, TOJYy4yaeMyl U3 Pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBOU nHpopmanmu, ceth IHTepHET U apyrue);

- BIIQJIETh OCHOBHBIMM METOJAaMHU HAy4YHOTO IIO3HAHHS BEUIECTB U XMMHUYECKUX
sIBJICHUH (HaOJI0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOCIIMPOBAHNUE);

- YMETh MPOBOJIUTH PACYETHI IO XUMHUUECKUM (DOPMYJIaM U ypaBHEHUSIM XUMUYECKUX
peaknuii ¢ UCIOIb30BaHHEM (DU3UYECKHUX BEIMYWH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIEC YCIOBHS) ra3o0B,
KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh CHCTEMHBIC XUMUYECKUE 3HAHUS IS
MPUHSATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C
BEILIECTBAMH U MX MPUMEHEHUEM




KOMMYHUKATHBHBIX u

OpTraHU3alMOHHBIX 3amaq c
coOII0IeHUEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHUKH
0E€30I1aCHOCTH, TUTHCHEL,
pecypcocOepexeH s, TPAaBOBBIX H
OTUYECKUX HOPM, HOpM

nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS
¥ 3aIIUTHl THPOPMAIIUH,
UH(POPMALMOHHON 0€30MIaCHOCTH
JIMYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTUBE H
KOMaHj1e

- TOTOBHOCTb K CaMOpa3BUTHUIO,
CaMOCTOATCIIbHOCTH nu
CaMOOIIPEACICHUIO,

-OBJIAJICHUC HaBbIKaMH yqe6Ho-

HCCJIEI0BATENIbCKOM, TNPOEKTHOW H
COLIMAJILHOW JEATEIIbHOCTH;

OsBJiaaenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHBHBIMU
JAeHCTBUSIMU:

0) coBMeCTHasl 1eSITEIbHOCTD.

- [OHUMaTh U  HUCHOJB30BaTh
IIPEUMYIIECTBA  KOMaHJHOU u
UHAUBUAYaAJIbHON paboThI;

- TPHUHHAMATh LEId COBMECTHOM
JeSTeIbHOCTH, OpPraHU30BBIBATh M
KOOpJAMHHUPOBATh JIEHCTBUS IO €€
JOCTHKEHHUIO:  COCTaBIATh  IUIaH
JEUCTBUM, pacHpenciarb poiau C
y4eToM MHEHUI Y4aCTHUKOB
00CyX/1aTh pe3yiabTaThl COBMECTHOM
paboThI;

- KOOpJIWHHUPOBAaTb M BBIIOJHATH
paboTy B YCIOBHSIX peaIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- YMETb IJIAHUPOBATH U BBITIOJHATh XUMUYECKUM SKCTIEPUMEHT (IIpEeBpaIeHUs
OpraHUYECKUX BELIECTB IIPU HAIPEBAHMH, [TOTYYEHUE ITUICHA U U3yYEHUE Er0
CBOMCTB, KAU€CTBEHHBIC PEAKIIUU HA aJIbJACTUIbI, KPaXMall, YKCYCHYIO KUCIIOTY;
- JieHaTypauus OeJKOB IPU HArPeBaHHUHU, [BETHBIC PEAKIINHN OEIKOB;

- MPOBOAUTH PEAKIIUY HOHHOTO OOMEHA, OMPEENISATh CPEly BOJHBIX PAaCTBOPOB,
KaueCTBEHHbBIC PEAKIMH Ha CyNb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUS,

- pemaTh KCIepUMEHTaIbHbIE 3a1a4n 1o TeMaM "Metamel" 1 "Hemeramibsr") B
COOTBETCTBHUH C MPABIIAMH TEXHUKH 0€30MMACHOCTHU MPHU OOPAIICHUH C BEIIECTBAMHU
1 1a00opaTOPHBIM 000PYAOBAHUEM; MTPEJICTABIATH PE3yNbTaThl XUMUYECKOTO
JKCIIEpPUMEHTA B (pOpME 3aITUCH YPABHEHHI COOTBETCTBYIOIIUX PEAKIIUN 1
(hopMynHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YIHTATOB




- OCYIIECTBIISAT MMO3UTUBHOE
CTpaTeruueckoe MOBE/ICHUE B
Pa3IMYHBIX CUTYallUsAX, MPOSBISATH
TBOPYECTBO M BOOOpPaKECHHE, OBITH
WHUIIMATHBHBIM

Osgiaienue YHHBepPCAJbHBIMU
pPeryisiTUBHBIMH J1€HCTBUSIMU:

I') NPUHATHE Ce0s1 U IPYTUX JII0/Aeii:
- IPUHUMATH MOTHBBI M apTyMEHTHI
Opyrux  JIOJedl  mpu  aHaluze
pe3yJIbTATOB JIEATEIHHOCTH;

- MpU3HABaTh CBOE MpPAaBO U IPaBO
JIPYTUX JIIOJIEH HAa OIIMOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH
MUD C TIO3UIUH JIPYTOr0 YEIIOBEKA;

OK 07. CognericTBOBaThH
COXPAHEHHUIO OKpYKaroUIen
cpefbl, pecypcocOepexeHmIo,
IPUMEHATH 3HaHUA 00
U3MEHEeHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3PHEKTUBHO
JICHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX

- chopMHUpOBaThH IIPEICTABIICHHUS: 0 XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA, POJIA XMMHH B ITIO3HAHUHU SIBJICHUH NIPUPOJIBI, B
(GOpMHpPOBAaHUM  MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKLIMOHAIbHOM
IpPaMOTHOCTH, HEOOXOIMUMOHN JUIS pPEHICHUsS] MPAKTHYECKHX 3a/a4 M IKOJOTHUYECKU
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

- yMeTb COOJIIOJaTh MPAaBUJIA SKOJIOTUYECKH LEJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBON HNEATECIBHOCTA B LEIAX COXPAHEHUsS CBOETO 30pPOBbS U OKpYKAIOLIEH
MPUPOJTHON Cpeabl; YYUTHIBATh ONACHOCTh BO3JECHCTBUS HA JKHUBBIE OPraHU3MBI
ONPEIEICHHBIX BELIECTB, MOHMMAs CMBICH II0KA3aTeNs IPENeIbHOW JOIyCTUMOMN
KOHIICHTPALlNH

[1IK 1.3. IIpoBoanTh
€XKECMEHHOE U
MEPUOINYECKOE TEXHUUECKOE
o0cy>)KMUBaHUE.

OBnazneHne yHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIIBHBIMU
JIeHCTBUSIMU: B) paboTa C
uH(popMaluen:

- BIIQJICTh HaBBIKAMU TIOyYEHUS
nH(GOPMAIIUN U3 UCTOYHUKOB
pa3HBIX TUIOB, CAMOCTOSITEILHO
OCYIIECTBIIATH TIOUCK, aHAIIH3,
CUCTEMAaTHU3AINIO M HHTEPIPETAIUIO
UHGOPMAIIUN PA3JINIHBIX BHJIOB U
dbopM TpeCTaBICHNUS;

- yYMEThb aHaJIM3UpPOBaTh XHMHUYECKYI0 HH(OpMAIMIO, MOJYy4aeMyl0 M3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOM HH(opManuu, cetb IHTepHET u apyrue);

- BJIQJACTh OCHOBHBIMM METOJAMM HAy4YHOIO IIO3HAHUS BELIECTB U XHMHUYECKUX
sIBJICHUH (HaOJI0/IeHNe, U3MEPEHHE, IKCTIEPUMEHT, MOJICIIMPOBAHNUE);

- YMETb IPOBOJIUTH PacUeThl 0 XUMUYECKUM (OPMYJIaM U YPABHEHUSAM XUMHUUECKUX
peakuuil ¢ UCIoJIb30BaHWEM (DPU3MYECKUX BEJTUYMH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMalbHble YCIOBHs) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHS
pelIeHnl B KOHKPETHBIX JKM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEUIECTBAMM MU HX
MIPUMEHEHUEM.




- CO3/1aBaTh TEKCTHI B PA3TMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHHUSI
uH(OpPMAIIUHU U IIETIEBOU ayIUTOPUH,
BBIOMpAs ONITUMAIbHYIO (hOopMy
MIPEJICTABICHUS U BU3yaTH3aIUY;

- OIICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh HH(OpMAIINH, €€
COOTBETCTBUE ITPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- UCTIOJIB30BATh CPEICTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIH B
pEIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpTraHU3aIMOHHBIX 337124 C
co0Jr0IeHrEeM TpeOOBaHUI
OPrOHOMUKH, TEXHUKH
0€301acHOCTH.

IIK 1.5. OdopmsTs
TEXHUYECKYIO H OTUETHYIO
JOKYMEHTAITUIO TI0
TEXHUYECKOM
00CITy>)KMBaHUIO

B gactu Tpy10BOrO BOCIUTAHHUSA:

- TOTOBHOCTb K TPYZly, OCO3HaHHE
LIEHHOCTU MacTepCTBa, TPY10JIt00ue;
- TOTOBHOCTb K aKTUBHOM
JEeSITeTHHOCTH TEXHOJIOTUIECKON 1
COLMAJIbHOW HaNpaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATb,
IUIaHUPOBATh U CAMOCTOSITENTEHO
BBITTOJTHATH TAKYIO IS TEIbHOCTB;

- HHTEpEC K pasInYHbIM chepam
poeCCHOHAIBHON e TEINHHOCTH,
OgnajieHne yHUBEpCaIbHBIMU
y4eOHBIMH TTO3HABATEIHHBIMH
JEUCTBUSIMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

- CAaMOCTOSTENIbHO (POPMYITUPOBATH U
aKTyaJIu3UpOBaTh NPodIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

- BJIQJICTh CUCTEMOW XMMUYECKUX 3HAHUN, KOTOpPAsl BKJIIOYAET: OCHOBOIIOJATaOIINe
MOHATUS (XMMHYECCKHI DIIEMEHT, aToM, JJIEKTPOHHas 000Jiouka aroma, s-, p-, d-
BJIEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSA3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIM 00beM, yriaepoAHbIN CKeleT, (YHKIMOHAIbHAs TPYIIa, paguKal,
HU30MEpUsL, U30MEPBI, TOMOJIOTUYECKHUMN PsAJl, TOMOJIOTH, YIVIEBOAOPOBI, KUCIOPOI- U
a30TCO/ICpXKAIINE COCAMHEHUS, OMOJIOTMYECKH aKTHUBHBIC BeIIecTBa (YIJIEBOJIBI,
KUPBI, OCNKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOIEKYIISPHBIE
COCIMHEHMU S, KpUCTAJUTHUECKAs peIIeTKa, TUIThl XUMHYECKUX PEaKuii (OKHUCIUTEITEHO
BOCCTaHOBUTEIbHBIE, 9K30-U SHIOTEPMUUECKHE, PeaKIIH HOHHOTO 0OMEHa), pacTBOp,
BJIEKTPOJUTHI, HEIIEKTPOIUTHI, JJIEKTPOJMTHUYECKAS] JAUCCOLMALINS, OKHUCIUTEIb,
BOCCTaHOBUTEb, CKOPOCTh XMMHUECKOHN peakiuy, XHMHUYECKOEe PAaBHOBECHE), TEOPUH
1 3aKOHBI (TEOpUsI XUMUYECKOI0 CTPOEHHUs opraHndeckux Bemiects A.M. bytieposa,
TEOPUS MIEKTPOIUTUYECKON aucconnanuu, nepuoandeckuii 3akon .M. Menzaeneesa,
3aKOH COXPaHEHUs MAacChl), 3aKOHOMEPHOCTH, CHUMBOJWYECKHH SI3BIK XUMUH,
(akToNOrMUecKue CBEICHUS O CBOMCTBAaX, COCTaBe, MOJTyYeHUU U Oe30MacHOM
WCTIOIb30BAaHUH BAKHEUIITUX HEOPTAHMYECKUX W OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;




- YCTaHABIIMBATh CYIIECTBEHHBIN
MIPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMsI, KJIacCU(UKAIIUHN U
0000111eHM;

- OIPEIENISAThH LEJH JIeATEIIHbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH UX
JIOCTIIKEHMUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B pACCMATPUBACMBIX
SIBJICHUAX

- BHOCUTbH KOPPEKTHUBHI B
JeITEIbHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJIBTATOB IEIISIM,
OIICHUBATh PUCKH ITOCIICICTBHI
JIEATEIIbHOCTH;

- pa3BUBATh KPEATHBHOE MBILIJICHUE
MIPH PEIICHUH YXU3HESHHBIX MPOOIeM
0) 6a30BBIC UCCIIEIOBATEIIBCKUE
JICHCTBHS:

- BIIQJICTh HaBbIKAMU y4eOHO-
HCCIIEI0BATENBCKON U MPOEKTHON
JIeITEIIbHOCTH, HABBIKAMH
paspenieHus npooiem;

- BBISIBJISITH IPUYHMHHO-
CIIEACTBEHHBIE CBSI3U U
aKTyaJM3upoBaTh 3a7a4y,
BBIJIBUTATh THIIOTE3Y €€ PEIIcHUS,
HAXOJHUTh apTyMEHTHI IS
JIOKA3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]1aBaTh MapaMeTpPhl
U KPUTEPUU PEIICHHUS; -
AHATM3UPOBATH MOJTYYCHHBIE B XOI€
pEIICHUS 33JIa4YH PE3YJIbTaThI,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMCTb BBIABJIATHL XAPAKTCPHBIC NPU3HAKU W B3aMMOCBA3b H3YUCHHBIX HOHHTHfI,
MIPUMEHATh COOTBETCTBYIOLIME TIOHSATUS NPU OINHUCAHUM CTPOCHHUS U CBOWCTB
HCOPraHNM4YCCKUX W OPraHnvYCCKUX BCHICCTB HU HX HpeBpaH_IeHI/If/'I; BBIABIIATH
B3aMMOCBA3b XUMUYECKUX 3HAHUN C MOHATUSAMHM M MPEACTABICHUSAMU JPYTUX
C€CTCCTBCHHOHAYYHLIX NPCAMCTOB,

- YMETh UCIIOJIb30BaTh HAMMEHOBAHMS XMMHUYECKHX COECIMHEHHI MEXIyHapOJHOTO
COI03a TEOPETUYECKON U MPUKJIIAJHON XUMUU U TPUBHUAJIbHBIC HA3BAHUS BAKHEHUILINX
BELIECTB (ITUJICH, alleTHIICH, TIUIEpUH, (peHom, popMallberul, yKCycHasi KUCJoTa,
[JIMUMH, YrapHbIA Ta3, YIJIEKUCIbIM ra3, aMMHUaK, ralleHas HW3BECTb, HEralieHas
U3BECThb, MHUTHEBAsl COJla U JPYrUX), COCTABIATH (OPMYJbl HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB, YPABHEHHS XMMHUECKUX PEaKIHid, OOBICHATH UX CMBICIH,
MOATBEPKJIaTh XAPAKTEPHbIE XMMUYECKHE CBONCTBA BELIECTB COOTBETCTBYIOIIMMH
OKCIICPUMCHTAMHU 1 3aITUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKm/Iﬁ;

- YMETb YCTAHABJIMBATh IPUHAJUICKHOCTh HW3YYEHHBIX HEOPraHUYECKUX U
OpraHn4€CKuUX BCHICCTB K OINPCACICHHBIM KjacCaM U TIpyIlmamM COGHHHGHHﬁ,
XapaKTEepU30BaTh UX COCTAB U BaKHEHIINE CBOMCTBA; ONPEAEIATh BUAbl XUMUYECKUX
CBA3EH (xoBaJIeHTHaA, HOHHAas, MeETaJUInYIECKal, BOJIOpPOJIHAs), THIIBI
KPUCTAINTMYECKUX PEIIETOK BEIIECTB; KIACCU(UIMPOBATh XUMHUYECKHE PEAKIUU; -
c(hOpMHUPOBATH TIPEJICTABICHUS: O XHMHYECKON COCTABIISIFOIICH €CTECTBCHHOHAYYHOM
KapTUHBl MHpa, POJIM XMMHHM B TO3HAHUU SIBIEHUN NPUPOIBI, B (OPMHPOBAHUU
MBIIIIEHUS U KYJIbTYPBI JMYHOCTH, €€ QYHKIIMOHATBHONW I'PaMOTHOCTH, HEOOXOAUMOM
JUISL PELIeHUs] MPaKTUYECKUX 3a7ad U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37J0POBBIO U IPUPOIHOM CPENE;

- YMETh MIPOBOAUTH PACUETHI IO XUMUUYECKUM (POpMYIiaM B YPaBHEHUSAM XUMHUYECKUX
peaKHI/Iﬁ C HUCIIOJIB30BaHUEM (1)1/131/ILIGCKI/IX BCJIMYHH, XapaKTCPUIYIOINIUX BEIICCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 0ObeMa (HOpMalbHBIE YCJIOBHS) Ta30B,
KOJIMYCCTBA BCUICCTBA, UCIIOJIL30BATh CUCTCMHBIC XUMHWUYCCKUE 3HAHUS IJIA IPUHATUSA
pELIEHH B KOHKPETHBIX JKU3HECHHBIX CHUTYallUSX, CBA3aHHBIX C BELIECTBAMU U UX
MNPUMCHCHUCM




- YMETh NMEPEHOCUTH 3HAHUS B
MMO3HABATEIIPHYIO U MPAKTHYECKYIO
001aCTH >KU3HEICATCIEHOCTH; -
YMETh UHTETPUPOBATH 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JIacTel; -
BBIJIBUTATh HOBBIC UJICH, TIPEIIaraTh
OPUTHHAIILHBIC MTOIXO0/IbI U
pEIICHUS;

- CIIOCOOHOCTh UX HCIOJIL30BaHUS B
MMO3HABaTEIILHOM U COIHAILHOMN
MIPAKTUKE

[1K 2.5. OdopmasTs
TEXHUYECKYIO U OTYCTHYIO
JIOKYMCHTAIUIO

B oGnactu ieHHOCTH Hay4HOTO
MO3HAHU: - C(OOPMUPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKU U OOLLECTBEHHOM MPAKTUKH,
OCHOBaHHOT'0 Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B IOJUKYJIBTYPHOM
MHpE; - COBEPIIEHCTBOBAHUE
A3BIKOBOM M YNTATEIbCKON
KYJIBTYPBI KaK CpeACTBa
B3aMMOJICHCTBHS MEXIY JTHOAbMU U
MIO3HAHUS MHPA; - OCO3HAHHE
LEHHOCTU HayYHO! JeSITeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
IIPOEKTHYIO U MCCIIEI0BATENbCKYIO
NesITebHOCTh HHAMBUYAIbHO U B
rpynne; OBnageHue
YHUBEPCAJIbHBIMU Y4€OHBIMHU
MO3HABATEJILHBIMU JIEHCTBUSMU: B)
pabota ¢ uH(popMmalmei: - BIajieTh
HaBbIKaMU MOJIy4YeHHs] UHPOpMaLUH
U3 HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIEHO OCYILECTBIISITh
MIOMCK, aHAJIN3, CHCTEMAaTU3aLUI0 U
MHTEPIPETALNIO HHPOPMALUH

- yMeTh IUIAHUPOBATh U BBIMOJIHATh XUMHYECKHI JKCHEpUMEHT (IpeBpalleHus
OpPraHMYECKUX BEILECTB NPU HArpeBaHUM, IOJyYEHUE OSTUJIEHA U HM3YyUYEHHUE €ro
CBOMCTB, KAUECTBEHHbIC PEAKLUMUU Ha albJACTUJbl, KpaxMmal, YKCYCHYI KHCIIOTY;
neHatypanus O€JIKOB NpPHM HAarpeBaHUM, IBETHHIC pEaKIUU OENKOB; IMPOBOAUTH
peakuuyu MOHHOTO OOMEHa, OMpeNessTh CPeay BOJHBIX PACTBOPOB, Ka4ECTBEHHbIC
peaknuu Ha Cyibdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
AKCIICPUMEHTAIIbHBIC 3a/1a4u 110 TeMaM "Metaiel" u "Hemeramisl'") B COOTBETCTBUU
C TMpaBWIaMM TEXHUKM O€30IacHOCTH NpU OOpallleHuu C BEUIeCTBAaMH U
nabopaTopHbIM  000pyAOBaHUEM; MPEACTaBIATh  PE3YJAbTaThl  XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOUIMX peakuuil U
(opMyIMpPOBAThH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMEeTh AaHaJU3MPOBAaTh XHMHUYECKYI0 HH(OpMAINIO, TOJYyYaeMyl U3 Ppa3HbIX
HCTOYHUKOB (CpesicTB MaccoBOM MH(OpMaluu, cetb IHTepHeT u apyrue);

- BJaJIeTh OCHOBHBIMHM METOJIaMH HAYYHOI'O TO3HAHUS BEIIECTB M XMMHUYECKUX
ABJICHUN (HaOMI01eHNe, U3MEepeHHe, YIKCIIEPUMEHT, MOIEIMPOBAHNE);

- YMETh IPOBOJIUTH PAcUEThl IO XUMUYECKUM (OpMYyJIaM U YPaBHEHHUSIM XUMUYECKUX
peakiuii ¢ UCHOIb30BaHUEM (U3NYECKUX BEIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCJIOBHS) TIa3oB,
KOJIMYECTBA BEIIECTBA; NCIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JUUISI IPUHATHS
pelIeHni B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEUIECTBAMHM U UX
MIPUMEHEHUEM




pa3IMYHBIX BUAOB U (popm
IPE/ICTaBICHNUS; - CO3/1aBATh TEKCTHI
B Pa3NUYHBIX OpMATaxX C yIeTOM
Ha3HA4YEeHUS MH(POPMAIMH U LIEJIEBOU
ayJIUTOPUH, BEIOUPAst ONTUMAIIbHYIO
dopmy npeacTaBieHUS U
BU3YaJIU3al1H; - OLICHUBATH
JIOCTOBEPHOCTD, JISTUTUMHOCTb
uH(OpPMaLINH, €€ COOTBETCTBHE
IPAaBOBBIM M MOPAIIbHO-3THYECKUM
HOpMaM; - UCIIOJIB30BaTh CPECTBA
UH()OPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B
pELIeHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 33124 C
co0uro/IeHreM TpeOOBaHMI
SPrOHOMHKH, TEXHUKU
0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeH s, TPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(pOPMaIIMOHHON 06€30MaCHOCTH; -
BJIAJICTh HAaBBIKAMU PACIIO3HABAHUS
U 3aIIUThl HTHPOpMaLUH,
MH(}OpPMaLlMOHHON 0€3011acCHOCTH
JUYHOCTH;




3. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA30OBATEJBLHOM
JANCHUITJIMHBI
3.1. O0beM TUCHUILIMHBI U BUABI Y4eOHOH padoThl

Bup yueOHoii padoTsl O0beM B yacax
O0beM 00pa3oBaTe/IbHOM NPOrPaMMBbI 79
AUCHUNIMHBI
B T.Y.
OcHOBHOE coep:kaHue 64
B T. U.:
TEOpEeTUYECKOe 00ydeHUe 36
NPAaKTHYECKUE 3aHATUSA 20
a00opaTOpHBIE 3aHITHUS 8
IIpogeccnoHAILHO-OPUEHTHPOBAHHOE 5
coJep:KkaHue

B T.4.:
TEOpETUUECKOe 00yUueHue 2
IPAKTUYECKNE 3AHITUS 4
IIpome:kyTouHasi aTTecTanus 5
(anddepeHupoBaHHbIN 3a4€T)




TemaTH4uecKkuii IVIaH U coep;KaHHe YU4eOHOro npeaMera « XuMHUs»

HaumeHoBaHue Conep:xanue yueOHOro Mmatepuaja (0CHOBHOE U NPo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), 06 dopmupyemMbie
. 'b€M YaCOB
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aAHATHS, PUKJIATHON MOTYJIb KOMIIeTeHIIMH
1 2 3 4
OcHoBHoOE cojiep:KaHue 64
Pa3nes 1. OcHOBBI cTpOeHHS BellecTBa 6
Tema 1.1. OcHoBHOE cojiepkaHue 4 OK 01
Ctpoenue aToMOB
XAMUYECKIX Teopernuyeckoe 00yuenune 2
DJICMEHTOB U N N
— CoBpeMeHHast Mopellb CTpoeHus aroma. CHUMBOJIMYECKUH SI3BIK XMUMHH. XHUMHYECKHH 3JIEMEHT.
XUMUICCKOR DnektpoHHas KoHpurypanus aroma. Kiaccupukaius XUMHUUECKHX 3JEMEHTOB (S-, P-, 0-3JI€MEHTHI).
CBSI3H BasleHTHBIE ~ 3JIEKTPOHBI. BanieHTHOCTB. DOneKTpoHHas  HpUpoJa  XUMHYECKOM  CBS3H. 2
DIEeKTPOOTPULIATEILHOCTh. BHJIBI XMMHUYECKOW CBs3W (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJIOPOIHAS) U CTIOCOOBI €€ 00pa30BaHMs
IpakTuyeckne 3aHATUS 2
Pemenne 3agaHmii Ha MCOONL30BAaHHE XHWMHUYECKONW CHMBOJIMKHA W Ha3BaHMN COCOUHCHHH IIO
HOMEHKJIATypEe MEXKIYHApOIHOTO COK03a TEOPETHYECKOM M MPUKIATHON XHUMHU W TPUBHUAIBHBIX
Ha3BaHUU JUIsI COCTaBJICHUS XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYJIb()HIIOB,
THAPUAOB U T.I1.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUM OTAEIbHBIX KIaCCOB. 2
[IpakTHueckue 3agaHusl HA YCTAHOBJIEHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U
MEPUOIMYECKIM H3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COCJAMHEHUN B COOTBETCTBHU C
nosnoxenueM [lepnoinueckon CUCTEMBI.
Tema 1.2. OcHoBHOeE coepkaHue 2 OK 01
[Tepnoanyeckuit OK 02
3aKOH ¥ TabIMIa IIpakTHyeckne 3aHATUS 2
1. Menneneena B
[Tepuonnueckas cucrema xuMuueckux 31neMeHToB .M. MenzaeneeBa. @PU3n4eCcKuil CMbICI 2




Ilepuoanueckoro 3akoHa [[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEILIECTB B COOTBETCTBUU C I1OJOKEHUEM
XUMHUYECKOro 3neMenTa B [lepuonnyeckoii cucteme. MUpPOBO33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX
3eMeHTOB «MeTalniecke / HeMeTaNTMYeCcKie CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOESHUEM U II0JIO)KEHUEM B IIEPUOIUNIECKON CUCTEME
XUMHU4YecKux djemenToB .M. MenaeneeBay

Pa3nen 2. XumMnuyeckue peakiun 10
Tema 2.1. Tunesl OcHoBHOE cojiepkaHue 4 OK 01
XUMHYECKHX
peaKiyit Teoperuueckoe o0yueHue 2

Krnaccudukanus u TUIIBI XUMHYECKUX PEaKIUi ¢ yuacTueM HeopraHuyeckux BemiectB. CocTaBieHue

YpaBHEHUN peakluii COeIMHEHUs, PA3I0KEHHUS, 3aMEIIIeHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHUsI,

OKHCIICHUS-BOCCTAHOBIICHHSI.

VYpaBHEHUsI OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb oKkucaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb. 2

CocraBneHre U ypaBHUBAHNUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO

6aanca. OKHCIUTENbHO-BOCCTAHOBUTENIHHBIC PEAKIIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MTPOIIEcCax U

KU3HEESITEIIbHOCTH OPTraHU3MOB

IIpakTnyeckune 3aHATHSA 2

KonnuectBennbie oTHomeHns B XuMuu. OCHOBHBIC KOJTMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUETHI 11O

YpaBHEHUSAM XHMHYECKUX peakiuidi. Monb Kak eJuHHUIla KOJWYEeCTBA BelmiecTBa. MoJjsipHas macca.

3aKOHBI COXPAaHEHHUs MAacCchl M dHEpPTruu. 3akoH ABorajpo. MomsipHbIi 00beM ra3oB. OTHOCHTETbHAS 2

IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSAM XMUMHUYECKHUX PEAKIMA C MCIOJIb30BAaHUEM MaccChl, 00bemMa

(HOpMasbHBIE YCIOBUS) Ia30B, KOJIMUECTBA BEILIECTBA
Tema 2.2. OcHOBHOE cojlepKaHue OK 01
DNEKTPOIUTHUECKA TeopeTnaeckoe 00yuHue OK 04




g agucconuanus 1

TeOpI/IH BHGKTpOHHTH‘leCKOﬁ Jucconnanuu. Howngr. BJ'ICKTpOJ'H/ITBI, HEBJICKTPOJIHNTEI. PeaKHI/II/I HMOHHOTI'O

HOHHBIN 00MEH oOMeHna. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IyTeM COCTaBJICHUS HX IOJIHBIX M COKpPAalICHHBIX 2
MOHHBIX ypaBHeHUH. KHCIO0THO-OCHOBHBIE peakuuu. 3a1aHusl Ha COCTaBICHUE HOHHBIX PeaKLni
JlaGopaTopHble 3aHATHS -
JIaGoparophas paboTa “THIIBI XUMHUYECKUX PEAKIHA”.
HccnenoBanue THIOB (110 COCTaBYy M KOJIMYECTBY HCXOTHBIX U 00pa3yIOIIUXCs BEIIECTB) M IPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNne CPeIbl BOJAHBIX
pacTBOpOB. 3a/1aHUs Ha COCTABJICHUE NOHHBIX PEaKIUH
KonrtpouabHas
CTtpoeHue BelmecTBa 1 XUMUYECKHE PEaKInu 2
padora 1
Pa3pnean 3. CTpoeHue ¥ CBOMCTBA HEOPTAHMYECKHUX BelIECTB 16
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukarnmus, OK 02
HOMEHKITATYPA U TeopeTuueckoe ooyueHue 2 TIKL.5
CTpOEHUE .
SRA— IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTB. [IpocTsie U c10XkKHbIE
p BeniecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIECTB (OKCHIbI, THAPOKCHIbI, KUCIIOTHI, cOJn). B3anMocBs3pb
BEIIIECTB
Tmec HEOPTaHMYECKUX BEUIECTB. ATrperaTHble COCTOSIHUS BemecTBa. Kpucrammnieckue u amophHbIe
BellecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHasl, MOHHAs, METAJITMYECKast). 2
3aBHCUMOCTH (PU3UUECKUX CBOICTB BEIIECTBA OT THIA KPUCTATMYECKON PEIIeTKH. 3aBUCUMOCTb
XMMHUYECKON aKTUBHOCTHU BEILIECTB OT BUAa XUMUYECKOM CBSA3M U THIIA KPUCTAJUINYECKOHN pEIIeTKH.
[IpuunHbI MHOrOOOpa3us BEIECTB
IpakTnyeckue 3aHATUS 2
Homenknarypa HeOpraHM4ecKHX BEIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX XUMUYECKOH (popMyIIbI
WJIA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXO/IS M3 Ha3BaHUS BEIIECTBA IO MEXKTYHAPOIHON
(MIOITAK) nnu TpuBHAJIBHOM HOMEHKIIATYPE. 5

Pemenne mpakTHYeCKUX 3aMaHUN MO KiacCU(UKAIMK, HOMEHKJIAType U XHUMHUYECKUM (opmyaam
HEOPraHUYECKUX BEIIECTB Pa3JUYHBIX KJIACCOB (YrapHbIM ra3, YIJIEKUCIBIA ra3, aMMHUaK, TaiieHas
U3BECTb, HETallIeHast U3BECTh, MUTHEBAs COJIa U IPYTUX): HA3BIBATh M COCTABIIATH (DOPMYIIBI XUMUYECKUX




BEILIECTB, ONPEACIISITH IPUHAIIECKHOCTD K KIIACCY.
Ncrounnku xumuueckoit nadopmammu (CpeacTB MaccoBoii MHGOpMAIH, ceTh IHTepHET U ApyTHUe).
[Touck nHpopMauu 1Mo HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. ®uzuko- (OCHOBHOE CO/IEPKAHME OK 01
XUMUYECKUE OK 02
CROMCTRA Teoperuueckoe o0yueHue TIKL3
HEOPraHMYeCKuX .

Metamnbl. O0mue ¢u3nyeckue U XUMUYECKHe CBOMCTBAa MeTa/uioB. CrocoObl MosydeHus. 3HaYCHUE
BOIICCTR METAJIOB M HEMETaJUIOB B MPUPOAEC U >KU3HEICATEIILHOCTH YeloBeKa M opraHusmoB. Kopposus

METAJIJIOB: BUJIBI KOPPO3UH, CITOCOOBI 3aIUTHI METAIJIOB OT KOPPO3HH

Hemeramner. OOmue ¢u3nueckne W XUMHYSCKHE CBOWCTBA HEMETa/UIOB. THIMYHBIC CBOMCTBA

nemetaiioB |V— VII rpynn. Knaccudukamus 1 HoMeHKIIaTypa coeIuHeHui HemeTauioB. KpyroBopotsl

OMOTCHHBIX YJICMCHTOB B TIPHPOJIC

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIICCTB (OKCHJIOB, TUAPOKCHIOB, KACIIOT,

coneit u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHW CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHCHHMIA,

BBICIIIUX OKCHJIOB M TUAPOKCHIIOB

IIpakTHYecKkune 3aHATUSA

CocraBiieHHe YpaBHCHHA XHMHWYECKUX DPEAKIIMA C yJacTHEM IPOCTHIX M CIIOKHBIX HEOPTAHUYECKUX

BEIIECTB: METAVIOB W HEMETAJUIOB, OKCHJIOB METAJJIOB, HEMETAIOB W aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THUAPOKCHUIOB, HEOPTraHUYECKUX COIIEeH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JaHUN Ha CBOWCTBA, COCTaB, MOJYYCHHE U

0e30MMacHOe HCIOJIb30BAaHNWE BAKHEHIIMX HEOPraHUYECKHX BEIISCTB B OBITY W MPAKTHYSCKOM

JeSITeIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe cofep:KkaHue OK 01
Wnentudukanus OK 02
HeOpraHIeCKIX IabopaTopHbIe 3aHATHS OK 04
BEIIIECTB

JlabopaTtopHas pabota «neHTudukanms HEOPraHMIECKUX BEIIECTBY.
Pemenne skcnepuMeHTaNbHBIX 3324 MO XHMHYECKHM CBOWCTBAM METAUIOB M HEMETAJIOB, II0
pacrno3HaBaHUIO U MOJTYUCHUTIO COCI[I/IHCHI/Iﬁ METAJIJZIOB U HEMETAJIJIOB.




Wnentudukanyss HEOPraHMYECKUX BELIECTB C HCIOJNb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyinbdar-, kapOOHAT- M XJIOPHI-
AHUOHBI, Ha KATUOH aMMOHUS

KonrpouabHnas .
CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Paznea 4. CTpoeHue U CBOIICTBA OPraHUYeCKHX BellecTB 24
Tema 4.1. OcHOBHOE cojlepKaHue 4 OK 01
Knaccudukanus, IIK1.5
cTpoeHHe u Teopernueckoe o0yueHue 2
HOMCHKIaTypa [losiBieHHE M pa3BUTHE OPraHMYECKOW XMMMH Kak Haykd. [Ipeamer opranndeckoi xumuu. Mecto u
OpraHUHCCKUX 3HaYEHHE OPTAaHUYECKON XUMUH B CHCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XHUMHUYECKOE CTPOCHUE KaK MOPANIOK COCAMHEHUsT aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHUsI opraHmyeckux coeaunenuii A.M. Bytieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTpOEHMS MOJIeKyJ. MI3oMepusi U U30MepHI. 2
[Tonstue o pynkunoHansHo rpymmne. Pagukan. [IpuHnmne! knaccudukam opraHn4eckKux COeAMHEHUH.
MexayHapoaHas HOMEHKJIATypa U MIPUHIIMITBI HOMEHKJIATYphl OpraHu4ecKux coenuHeHuil. [lonstue 06
a30TCOJIepKAIINUX COSTMHEHUSX, ONOIOTMYECKU aKTUBHBIX BElIecTBax (yriieBojax, JKupax, Oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)
[IpakTH4eckue 3aHATHSA 2
Homenkiatypa opraHnyecKuX COEIMHEHHHN OTACIbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIE H
apoMaTHYeCKHUE YTIEBOJOPObI, CIUPTHI, (DEHOJNBI, albJETHIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPTraHWYECKHX BEIIECTB OTAEIbHBIX 2
KJIACCOB, HCIOJNb3YyS WX Ha3BaHUS IO CUCTEMATUYECKOM W TPUBUAJIBLHON HOMEHKJAType (ITHIIEH,
aneTuieH, riauiepuH, (GeHon, GopMampiaerua, yYKCyCHas KHCIOTa, TNIHMIHH). PacueTsl mpocTeiieit
(bOopMyIIBI OPraHNYECKOM MOJICKYJIbI, HCXO/IS1 M3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2, OcHoOBHOe cofiep:kaHue 18 OK 01




CBoiicTBa
OpPraHUYECKUX
COEIMHEHNN

TeopeaneCKoe oﬁyqeﬂue

12

OU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCJMHEHUH OTAENBHBIX KJIAcCOB (OCOOCHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTMYECKHH psig v o01asi popMyIna; n3oMepus;
(du3nyeckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MIOTY4EHU):

— IpeAeIbHbIE YITIEBOAOPO/bl (aJKaHbl M LUKJIOAJIKaHbI). 'opeHne MeraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIJIa B IPOMBIIIICHHOCTH U ObITy. CBOWMCTBA MPUPOIHBIX YTIEBOAOPOAOB, HAXOXK/CHNE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (AJIKEHbl, AJIKUHBl W aJKaJUEHbl) M apoMaTUYeCKue YrieBoJOpoAabl. lopeHue
alleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JJISl CBAPKU M PE3KU METAJJIOB

— KUCJIOPOJICOICPIKAIINE COSTUHEHUS (CITUPTHI B (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(PHPHI, AJTbICTHIBI U
KETOHBI, JHUpPBI, YrieBojbl). IlpakThueckoe NpUMEHEHHE JTUJICHTIUKONSA, TIHIEpUHa, ¢eHoa.
[Ipumenenue ¢Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOM KHUCIOTh. MpbUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOHCTBA MbLIa

— a30TCO/IEPIKALUE COETUHEHNUS (AMUHBI U aMUHOKHCIIOTHI, OeNIK1). BbICOKOMOJIEKYIIpHbIE COEAMHEHUS
(cuHTEeTHMYeCKHe U OMOIOrMYeCKU-aKTUBHbIE). MOHOMED, MOJIMMeEp, CTPYKTypHOE 3BeHO. [lonumepuzanus
ATUJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIIOJIb30BaHUS.

['eHeTnyeckas cBsI3b MEX/y KJIaCCaMU OPraHUYECKUX COEIMHEHUM

HpaKaneCKne 3AHATUA

CBolicTBa OpraHMYeCKMX COEAMHEHHUH OTAEIbHBIX KJAcCOB (TpUBHAIbHAsT U MEXAyHapOaHAs
HOMEHKJIaTypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOMYyYeHUs): TpeAebHbIe (aJIKaHbl U IIMKJIOATKAHbI),
HenpeeNbHble (aJKEHbI, aJIKUHBI U aJIKaJIueHbl) U apOMaTUYECKUE YIIIEBOJOPO/IbI, CIUPTHI U (PEHOMBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, AIbJETUABI U KETOHBI, aAMUHBI 1 aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS. 3a/laHHs HAa COCTABJICHUE YPABHEHUN XUMHUYECKHX PEAKIHUHA C Y4aCTHEM OPraHMYECKUX
BEIL[ECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE M0 TPEAJIOKEHHBIM IIeTI0YKaM IpeBpalleHuil),
XapaKTepU3YIOIIMX XUMUYECKHE CBOIICTBA OPraHMUECKUX COEAMHEHNUN OTAENbHBIX KJIaCCOB, CIOCOOBI MX
MOJIy4eHUSI Y HAa3BaHUE OPraHUYECKUX COEAVMHEHUN [0 TPUBHAIBHOW WIM MEXIYyHAPOIAHOU
CHUCTEMATHYECKOM HOMEHKIIATYPE.

PemieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HAa CBOMCTBA OpPraHMYECKHUX

OK 02
OK 04
IIK1.5




COG[[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB

JlaGoparopHas paéora

JlaGopaTopHas pabota “IIpeBpaiieHuss OpraHUYECKUX BEIIECTB IPH HarpeBaHuu'.
[Tonydenue 3TUiIeHa U U3YYEHHE €r0 CBOICTB. MoaenupoBaHue MOJIEKYl U XUMUYECKUX MPEBpallieHUu
Ha IpUMeEpE 3TaHa, TUJICHA, alleTUIIEHA U JIp.

Tema 4.3.
Wnentndukanus
OpPraHNYECKUX
BEIIIECTB, UX
3HAYCHHE U
pUMEHEHHUE B
OBITOBOM U
MIPOU3BOJCTBEHHOM
JIESITEIbHOCTH
YeJIoBeKa

OcHOBHOE CoaCpKaHue

Teopernueckoe o0y4yeHue

buooprannueckue coequHeHus. [IpuMenenne u Gnosnornueckas pois yrieBonos. OKHCIeHHE yIIeBOI0B
— MCTOYHUK DHEPTUU KHUBBIX OpraHu3mMoB. OOmacTi mpuMeHeHus aMUHOKHCIOT. [IpeBpaienus 6emkoB
NUIM B Opranu3Me. buomormdeckue QyHkumu OenkoB. buonorndeckume ¢yHkimm xupos. Poib
OpPraHNYeCKO XMMHH B PEHICHUH MPOOIIeM NHUIIEBON O€30MaCHOCTH

Posib Oprann4eckoil XMMUM B peLIeHUH TPOOIeM SHepreTHUeCKoi 6€301MacHOCTH, B pa3BUTUU MEIUIIUHBI,
CO3/IaHMM HOBBIX MaTEpUaAIOB, HOBBIX MCTOYHUKOB SHEPrHM (aJbTEpHATHBHbIE MCTOYHHKH SHEPTHH).
OnacHOCTh BO3/AEWCTBHA Ha JKMBBIE OpPraHU3Mbl OPraHMYECKHUX BEIIECTB OTJENbHBIX KJIACCOB
(YyriaeBoJopoabl, CHHUPTHI, (EHOMIbI, XJOPOPraHUYECKHE MPOM3BOJHBIC, albIECTHABI U JAp.), CMBICI
MoKa3aressi MpeAebHO TOMYCTUMON KOHIEHTPALuU

JlaGopaTopHble 3aHATHSA

JIaGoparopHas pabota: “UneHTudukanus opraHMuecKiuX COeAMHEHUI OTIENbHBIX KIacCcoB”
Wnentudukanus opraHiyecKux COeTMHEHNN OTJENIbHBIX KJIACcCOB (Ha MpUMeEpE ajlbAeTHA0B, Kpaxmara,
YKCYCHOM KHUCIIOTBI, O€JIKOB M T.I.) C HCHOJb30BAHMEM HX (UIUKO-XMMHUYECKHX CBOHCTB H
XapaKTepHBIX KaueCTBEHHBIX peakuuid. Jlenatypauus Oenka mpu HarpeBaHuu. L[BeTHble peakiuu
OenxoB. BO3HMKHOBEHHE aHATUTUYECKOI'O CHUTHAlla C TOYKM 3PEHUS XMUMHUYECKHX IPOLECCOB IPH
MIPOTEKAHUN Ka4eCTBEHHOM peaKlui, MO3BOJISIONIeH HACHTUPUIPOBATH MPEATIOKEHHbIE OpraHUYECKHe
BEIIECTBA

KonTponbnas
pabdora 3

CtpyKTypa 1 CBOMCTBAa OpraHMYECKHUX BEIIECTB

OK 01
OK 02
OK 04
I1IK2.5




Paszngea 5.

Kunernueckue u TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peaKkumii

Tema 5.1CkopocTts (OcHOBHOE cojiep:KaHne OK 01
XMMHUYECKUX OK 02
peaKLuid. IIK1.3
XUMHUYECKoe
paBHOBecue

Teopernueckoe o0y4eHue

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IU4YHBIX (PAKTOPOB: MPHUPOJbI PEArHMPYIOIIUX BEIIECTB,

KOHIICHTPALIMU PEarnpyloluX BEIECTB, TEMIepaTypbl W IUIOMIAJN PEAKIHOHHOW TOBEPXHOCTH.

TemnnoBblie 3G GEKTh XUMUYECKUX peakMid. DK30- U SHIAOTEPMHUUYECKHUE, PEAKLIUH.

OOpatuMoCTh peakiuii. XuMHYECKOE PABHOBECHE M €T0 CMEIICHHUE 0] ICHCTBUEM Pa3IMIHBIX (PaKTOPOB

(KOHLIEHTpalMsl peareHTOB WJIM IMPOJIYKTOB pEaKIMM, JaBlIeHHe, TeMmiepaTypa) Ui CO3JaHUs

ONTUMAJIbHBIX YCIOBUM IIPOTEKAaHUA XUMUYECKUX npoueccoB. [Ipunnum Jle [laTense

[IpakTHYeckue 3aHATHS OK 01

OK 02

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHalu3 (AKTOPOB, BIMAIOLIMX Ha H3MEHEHHE TIK2.5

CKOPOCTH XMMHMUYECKON peaKIiy, B T.4. C HO3ULUI SKOJIOTHYECKHU 11e1eCO00Pa3HOro MOBEIEHUS B OBITY U )

TPYAOBOM JESITEIHHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBHS U OKPY’KAIOIIEH TPUPOIHOM CpEIIbL.

Pemenne mMpakTUKO-OPUMEHTUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-lllarense s

HaXOXXJCHHUS HANpaBIICHUS CMEIICHHUs DPAaBHOBECHS XWMHUYECKOM peakuuu W aHanu3 (HaKTopoB,

BIIMSIOIIMX HA CMEIIEHNE XUMUUECKOTO PaBHOBECHSI
Paznen 6. PacTBopbI
Tema 6.1. OcHOBHOE coiepKaHue OK 01
[onsarue o OK 02
pacTBopax Teopernyeckoe ody4yeHnue OK 07

IIK2.5

PactBopenne kak ¢uznko-xumuueckuii mporecc. PactBopel. CrocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 107151 pacTBOPEHHOTO BemiecTBa. CMBICI MMOKa3aTess NpeeabHO AOMYCTUMOM
KOHIICHTPAIIUU U €r0 UCIIOIh30BaHHUE B OLIEHKE SKOJIOTHYECKOM 0€301MacHOCTH.




[IpaBuia SKOJIOTHYECKH IEJIeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH [IEATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOJHON CPEAbI;, OMACHOCTh BO3JCUCTBUS HA YKUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

Tema 6.2. OCHOBHOE CO/Iep:KaHNe OK 01
UccnenoBanue OK 02
CBOMCTB pacTBopoB ﬂ360p3T0prIe 3aHATHUA OK 04
IIK2.5
JlabopaTtopHas pabota «IIpurotoBieHre pacTBOPOBY.
[IpuroTroBneHue pacTBOPOB 3aJaHHON (MAacCcOBOM, %) KOHIIEHTpAUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM ) U OIIPEIeJICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3aay Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COlepP:KaHNeE (COAepPKaAHNe MPUKJIATHOT0 MOILYJINA)
Paznen 7. Xumusi B ObITY U IPOU3BOICTBEHHOI 1eATEJIbHOCTH YeJI0BeKa OK 01
OK 02
Tema 7.1Xumus B | OcnoBHoe conepxanue OK 04
OBITY U
Y " OK 07
MIPOU3BOJCTBEHHOU | TeopeTnueckoe odyuenmne
JIEATEIbHOCTH IIK1.5
4eJI0BEKa Hogeiinie qOCTIKEHUS] XUMUUECKOW HAyKd U XUMUYECKON TeXHOJOTUU. Poib Xxumun B o0ecriedeHun

HKOJIOTUYECKOM, SJHEPreTUUECKON M MUILEBOM 0€30MacHOCTH, pa3BUTUM MeAULMHEL [IpaBuia nmoucka u
QHaJIM3a XMMHUYECKOM WHGOpMaluu U3 pa3InYHbIX HUCTOYHUKOB (Hay4dHas U ydeOHO-HaydHas
uTeparypa, CpeJIcTBa MaccoBoil nHpopmauu, cetb IHTEpHET)

I[IpakTuyeckue 3aHATUS

[Touck u aHanmM3 KEMCOB O NMPUMEHEHWH XMMHUYECKHX BEIIECTB M TEXHOJOTHH C y4eToM Oymyrieit
npodeccHoHAbHOM ~ AEATEIBHOCTH MO  TeMaM:  BaKHEWINHWE  CTPOUTENBHBIE  MaTepuabl,
KOHCTPYKIIMOHHBIE ~MaTepHaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaidbl ISl DJIEKTPOHUKH,
HAaHOMAaTepHasbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHHMKHA DHEPrUU, OPraHUYECKHE U MHUHEPAJIbHbIC
yno0peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [lpeacraBieHne pe3yapTaToB pelieHus KeicoB B popMe MUHU-I0KIIA1a ¢ Ipe3eHTaIel




IIpomexyTouHasi aTTecTAUsA N0 JMCHUILIHHE (I PepeHIUPOBAHHBIN 3a4eT)

Bcero
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4. YCJIOBUSI PEAJTA3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
T CTUTLIAHBI

4.1. MaTepuajibHO-TEXHHMYECKOE OCHAILIEHH e

Jns peanuzanud MpPOrpaMMbl  JTUCHUILTUHBI JTIOJDKHBI OBITH MPETyCMOTPEHBI
CIIEyIOIINE CIEIUAbHbIC TOMEIICHUS: Y4eOHBI KaOWHET XWMHUU W/WIKM Yy4eOHOM
XUMUYECKOH JTab0paTOpHH.

OGopynoBanne y4eOHOro KaOuHeTa (HALJIS/IHbIE TOCO0OUsN): HaOOPHI
HIAPOCTEPIKHEBBIX MOJIEICH MOJIEKYJI, MOJIETH KPUCTAITMYECKUX PEIIETOK, KOJUICKIIUH
MPOCTBIX U CJOKHBIX BEIIECTB W/WIM KOJUICKUUU IMOJMMEPOB; KOJUICKIUS TOPHBIX
nmopoJl W MuHEpayioB, Tabnuia MenaeneeBa, ydeOHbIe (QUIBMBI, ITUGPOBHIE
00pa3oBartebHbIE PECYPCHI.

Texnunueckue cpeacrBa  O0y4YeHHsi: KOMIIBIOTEp C  YCTPOWMCTBamu
BOCITPOU3BEJEHUS 3BYKa, TEJIEBU30p C MOJKIIOYEHHEM K KOMITBIOTEPY.

OoOopyaoBanue Jiaboparopuu U padouMx MecT JadOpaTOpuM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOIIL, JIYIbl, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIS KalelIbHBIX peakiuii, GuibTpoBaibHas Oymara, TpOMbBIBAJIKH,
CTEKJISIHHBIE TPOOUPKU, pE3NHOBBIEC MPOOKHU, POHAPUKH, HAOOP PEaKTUBOB, CTEKJISTHHBIC
MAJI0YKH, IITATUBBI JIJIs1 TPOOUPOK; MEPHBIE TUITUHAPHI, BOPOHKH CTEKIISIHHBIE, BOPOHKH
nenutenbHble nunuHapudeckue (50-100 mi), cTynku ¢ nectukom, ¢paphopoBbIe YaIIKH,
NUHUETHI, (UIBTPhl OyMa)KHbIE, BaTa, MapJisl, YacOBBIE CTEKJA, SJEKTPOIUIMTKH,
71a00paTOpHBIE MITATUBBI, CIIUPTOBBIE TOPEJIKH, CITUYKHU, TPUOOP AJIs MOJYyYEHHUs ra30B
(w1 mpoOupKa C ra300TBOJHON TPYOKOM), Aep:KaTenu JJjisi NpOOUPOK, CKIISIHKU JJIS
XpaHEHHs PEaKTUBOB, pa3IaTOYHbIC JOTKU;, XuMudeckue crakansl (50, 100 u 200 mu);
IITAaTeNIN; MUHIIETHI; TUTEIbHBIE IIUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE POOUPKH
(ra 10-20 mur) u Mepabie Kos10bI (25, 50, 100 1 200 Mi1), BoastHast 6aHs (MIJTH TEPMOCTAT),
CTEKJISTHHBIE TAJIOYKW; KOHWYECKUE KoJIObl st TuTpoBanus (50 u 100 wmn);
WHIUKATOPHBIEC TIOJIOCKU JUIs oripeaesieHus pH u cTanmapTHas MHAMKATOpHAS IIKaJa;
YHUBEpCaIbHbIA MHAUKATOP; nuneTky Ha 1, 10, 50 mu (mnm no3atopsl Ha 1, 5 u 10 mi),
OIOpPEeTKH ISl TUTPOBaHMs, MeauuuHckue wmmpuibsl Ha 100—150 mn, maGopatopHbie
W/WM aHaIUTUYeCKHe Bechbl, pH-MeTphl, cymmiabHbIN mikad, U Ap. JabopaTopHOE
obopyoBaHue.
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HaydHo-monynsipHbIii TPOEKT «DJIEMEHTHl OOJbINONW Haykw» ((pusuka, Xumwus,
MaTeMaTuKa, aCTPOHOMHSA, HAyKW O KU3HM, Hayku o 3emie). HoBoctu Haykw,
KHUTH, HAYYHO-TIOMYJIAPHBIEC CTAThH, JIEKIUU, SHIUKJIOIIEIHUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-niomyssipHoro xypHaia «llorenmuamy. XKypnan uznaércsa ¢ 2005

r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
Caiit Hay4YHO-TIOMYJISIPHOTO KypHaa «XUMHUS U *Ku3Hb». XKypHan uzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast 37IEKTPOHHAS OMOIMOTEKa XUMUYecKoro noptana «Chemnet», cogepkut
ydyeOHbIe U MH(GOPMAIMOHHBIE MaTepHuasbl JUIs IIKOJBHUKOB W yuuTenen. B Hel
MOYKHO HaWTH y‘le6HI/IKH 110 O6H16ﬁ )51 HGOpF&HH‘lGCKOﬁ XUMHUUN, OpI‘aHI/I‘{eCKOﬁ
XUMHH, MYIbTHUMCIWAMATCPHUAJIBI, a4 TaAKXKC 3aJadd XHUMHYCCKUX OJIUMIIMAL C

pPEIICHUAMU, 3aJa41 BCTYIIUTCIIbHBIX 9K3aMCHOB IJIA a6I/ITypI/I€HTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanronnele  marepuansl 00  onuMnHagax:  MOCKOBCKOU

ropoackou, Beepoccuiickoil, MeneneeBckon, MexayHapOoTHON.

[IpuBeneHbl 3a/1a4d TEOPETUUECKUX H
AKCIIEPUMEHTANILHBIX TYPOB, MOJAPOOHBIE pEIIeHUs, CMUCKU U (oTorpaduu
nobeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema JUCTAaHIIMOHHOTO OOy4YeHHWs, HANpaBJieHHass B TMEPBYIO OdYepelb Ha

MOJATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEU — OT WIKOJIBHBIX 10 MeXIyHapOoaHOM.
CailT coaepKUT OTPOMHOE KOJIMYECTBO 33/1a4, CTPYNIIMPOBAHHBIX KaK MO TEMaM,
TaKk U 1o onumnuazaMm. [lo BcemM OCHOBHBIM paszfaeiiaMm XUMHH [PUBEIEH
TEOPETUYECKUI MaTepuall U pa300paHbl pelIeHUs] TUMOBBIX 3a1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo HaHoTexHosOrHsM. OCHOBHas 1LieJib — pa3BUTHE OOpa30BaHUS B

0o0JlacTU  HAHOTEXHOJIOTMH W  MOJArOTOBKA K  HMHTEPHET-OJIMMIIUAJE IO
HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cipaBouHast uHpopMaIys o XMMHYECKUX JJIEMEHTAaX U X CBOMCTBAx (Ha
AQHTJIMHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCcKOA3BIYHBIN CalT O CBOMCTBAX XUMHUUECKHUX JIEMEHTOB.



http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
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11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii  callT  OHJIAMH-OOpa30BaHUs, COJEPKUT MHOTO

HHTCPCCHBIX 06p8.30BaTeJ'ILHLIX KYPCOB " BI/II[COHCKHI/Iﬁ JJIs1
ITKOJBbHUKOB, CTYACHTOB H quTeHeﬁ. EcTh HECKOJIBKO KYPCOB I10 XUMHUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTCTHBIH B MHpPE
XUMHUH HHOOPMAIIMOHHBIA HHTEPHET-PeCypC (CalT MIaTHBIN).

13. http://www.organic-chemistry.orq/
HOpTaJI I10 OpFaHquCKOﬁ XUMHUHU HA aHFHHﬁCKOM SI3BIKC.

14. http://www.Xumuk.ru
Caf/'IT O XHUMHHU. KIACCHUUYCCKHUC yLIe6HI/IKI/I, CHpaBO‘IHI/IKI/I, SHIMKIOIICANN, ITOHUCK

OPraHUYCCKUX U HCOPTraHUYICCKHUX peaKuHﬁ, COCTaBJICHUC ypaBHeHI/Iﬁ peaKHHﬁ.

15. http://orgchemlab.com/
Caiit, NOCBAIEHHBIN TPAKTUYECKOM paboTe B 1aboparopuu
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5. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIBHOM JJUCHUTLTAHBI

KoHTposnb u orieHKa pe3ynbTaToB 00yueHUs OCYIIECTBISIETCS MPernojaBaTesieM B
MPOIIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,

a TaKXC BbIIIOJIHCHHA O6y‘{aI-0HlI/IMI/IC5I HHAWBUYAJIBbHBIX SaHaHHﬁ,

ITPOCKTOB,

HCCHCHOBaHHﬁ. PCSYJIBTaTI)I 06y‘{CHI/I}I OIIPCACIIALOT, UTO 06yqa}011mec51 JOJIDKHBI 3HATD,

IIOHUMATb U ICMOHCTPUPOBATH 110 3aBCPUICHUN U3YUCHUSA OUCHUILIINHBI.

Jnst popMHUpOBaHUs, KOHTPOJISE W OIEHKU PE3YJIbTaTOB OCBOCHHUS Y4eOHOUH

AUCHUIUIMHBI HCIIOJIB3YCTCA CHCTCMa OLCHOYHBIX MCpOHpHHTHﬁ, MpCACTaBJIATOIIAA

c000i1 KOMIUIEKC Y4eOHBIX MEPOTIPUSATHH, COTTIACOBAHHBIX C pE3yJIbTaTaMu 00YUYCHHUS U

chopmymupoBanaeix ¢ yuetom DPI'OC COO (mpeameTHbie pe3ydabTaThl IO
nucturinae) u @I'OC CIIO0.
T
Ne | OK/IIK | Moayas/Pa3nesn/Tema Pe3yabTaT 00y4yeHus 1L OHEHO'—IHI, X
MeponpusITHI

OcHOBHOE coJiep:KaHHue

XUMHUYECKHUX IEMEHTOB
U IPUPOJA XUMHAYECKOU
CBSI3H

(bopMyIIbl COeIMHEHUH B
COOTBETCTBHUU CO
CTCTICHBIO OKHCIICHHS
XUMHUYECKHX DJIEMCHTOB,
WCXOJIS N3 BAJICHTHOCTH U
AIIEKTPOOTPHIIATETHBHOCTH

1 ®DopMyIHpPOBATH
Pa3nen 1. OcHoBBI pMyHp
0a30Bble MOHSITHSI U
CTPOEHHUs BelllecTBa
3aKOHBI XMMHH
11 |OK 01 CrpoeHue aToMOB CocraBnsars xumuueckue |1. Tect «CTpoeHue atoMoB

XUMHUYECKUX IJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3N».

2. 3a7auy Ha COCTaBJICHUE
XUMHUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEIMHEHU
(oxcuaoB, CyNb(pUIOB, TUAPUIOB
U T.IL.).

3. 3aiaHus Ha UCIIOJIL30BaHNE
XUMHUYECKON CUMBOJIMKH U
Ha3BAHUM COEIUHEHHM 10
HOMEHKJIaType MEKIYHAPOTHOTO
COI03a TEOPETHYECKON U
MPUKJIATHON XUMUHU U
TPUBHUAIIbHBIX Ha3BaHUU IS
COCTaBJICHHS] XUMHUYECKUX
(bopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCUIOB,
Cyab(GUI0B, TUIPHUIOB U T.I1.) U
JIPYTUX HEOPTraHMYECKUX
COEJIMHEHUH OTJENbHBIX KJIAaCCOB




OK/IIK

Mopayas/Paznen/Tema

PesyabraT 00yueHus

Tunsl oleHOYHBIX
MeponpuATHH

1.2

OK 01
OK 02

[Tepuoanueckuii 3aK0H U
tabnuia J[. 1.
Meneneena

XapakTepHu3oBaTh
XAMHYECKHE DJICMCHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MIePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MennaeneeBa

1. Tect «Meramnuueckue /
HeMeTaJJIndecKue CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJICKTPOHY
XAMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOSHUEM H TOJI0KCHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKuX djiemeHToB JI.1.
MeneneeBa.

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XUMHUECKHUX
3JIEMEHTOB M MIEPUOTUICCKUM
N3MEHEHHEM CBOMCTB
XAMHYECKHX DJIEMCHTOB U UX
COEIMHEHHH B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTuKO-OpHEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMHUECKUX
3JIEMEHTOB: «MeTtamndeckue /
HeMeTaJJIndecKue CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJCTBO K 3JEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MIEPUOTUUECKON CUCTEME
XAMHYECKHX DJIECMECHTOB

J.1. Menpaeneeay

Paznen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh TUIIbI
XHMHYECKHX peakuui

KonTposbHnas padora
«CTpoeHue BelecTBa U
XHMHUYeCKHe PeaKnum»

2.1

OK 01
OK 04

THIIBI XUMUYECKHUX
peakiuit

CocTaBisITh peakiuu
COCITUHEHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC
peaKiuu

1. 3amauun Ha cocTaBIICHHE
YpPaBHEHUU pEaKIUM:

— COCIMHCHUS, 3aMEIIICHHS,
pasnokeHusi, 0OMeHa;

— OKHCITUTEIBLHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C




OK/IIK

Mopayas/Paznen/Tema

PesyabraT 00yueHus

THnbI OLEHOYHBIX
MeponpuATHH

UCII0JIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca.

2. 3a/1a4uM Ha pacueT Macchl
BEIIECTBA WM 00BbEMaA

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaklyu BEIIECTB; PACUETHI
Macchl (00bEMa, KOJITMIecTBa
BEIIECTBA) MIPOAYKTOB PEAKIIHH,
€CITH OJTHO M3 BEIECTB UMEET
pUMecH

2.2

DNEKTPOIUTHIECKAS
JMCCOIIMAITUS U HOHHBIN
oOMeH

CocTaBisiTh ypaBHEHHUS
XUMHUYECKHX PEaKIUH
MOHHOTO 0OMEHa C
y4JacTHeM
HEOPraHMYECKUX BEIIECTB

1. 3amanus HaA cocTaBlICHHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakLuii ¢ ydacTUEM KHUCIIOT,
OCHOBaHUM U COJIeH,
YCTaHOBJICHUE U3MECHECHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHast padota "Turmbl
XUMUYECKUX peakiuii”

Pasnen 3. Ctpoenne u
CBOIiCTBA
HEOPraHUYeCKUX
BEIIECTB

HccaenoBarth cTpoeHnE U
CBOJiCTBA
HEOPraHu4ecKuX
BeIllECTB

KonTpoabsnasi padora
«CBOHCTBa HEOPrAaHNYECKHUX
BelIeCTB)




OK/IIK

Mopayas/Paznen/Tema

PesyabraTt 00y4enust

Tunsl oleHOYHBIX
MeponpuATHH

3.1

OK 01
1K 1.5

Knaccuduxanms,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUIECKHX
BEIICCTB

Krnaccuduuuponarsb
HEOpraHUYeCcKHe
BEIIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIIECTB UCXOJIS 3 MX
XUMHUYECKON HOpMYIIbI UITU
COCTaBJICHHE XUMHUYECKON
(bopMyIIbl KICXO/1SI U3 Ha3BaHUS
BEIIECTBA [0 MEXTYHAPOIHON
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3aiaun Ha pacyeT MacCcoBOM
10711 (MAcChl) XUMHUYECKOTO
aIeMeHTa (COSTMHEHNS) B
MoOJIEeKYyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJaccupuKaluy, HOMEHKIIaType U
XUMHYECKUM (hopmyrnam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuueckue 3a1aHus Ha
ONpPEACIICHUE XUMUYECKOMN
aKTUBHOCTH BEILECTB B
3aBHUCHUMOCTH BUJ]a XUMUYECKOM
CBSI3M U THIIA KPUCTAIUTHUECKOM
pelIeTKu

3.2

OK 01
OK 02
[1K 2.5

DOu3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BECIIIECTB

YcranaBimBarh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB
HCOPTaHNYCCKUX BCIICCTB
OT CTPOCHUA aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTAJTIMYECKON
pelIeTKH

1. Tect «OcobenHocTH
XHMHYECKHUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBAaHUM, aM()OTEPHBIX
TUAPOKCHJIOB U COJIEW».

2. 3ajaHus HAa COCTABIIEHUE
YPaBHEHUN XMUMHYECKUX PEAKIUN
C YYaCTHEM TPOCTHIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIIOB U
aM(pOTEepPHBIX IIIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUU 1 aM(pOTEPHBIX
TUAPOKCHJIOB, HEOPTAHUIECKUX
COJIEH, XapaKTEPHU3YIOIIUX UX
CBOMCTBA U CLIOCOOBI MOTYYESHHUSI.
3. [IpakTHKO-OpUEHTHPOBAHHEIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHHUE




Tunsl oleHOYHBIX

Ne | OK/MIIK | Moayas/Paznen/Tema PesyabraT 00yueHus .
MepOnpUsATHI
HEOPTaHMYECKUX BEIECTB
3.3 [OK 01 Nnentudukanms Hccnenoath 1. [TpakTHKO-OPHEHTUPOBAHHBIC
OK 02 HEOPTraHUYECKUX KAueCTBCHHBIC PEAKIIMHM  |3aJaHUs 10 COCTABICHUIO
OK 04 BEIIIECTB HEOPraHMYECKUX BEIIECTB |XUMUYECKUX PEAKIIHA C y9acTHEM
HEOPTaHMYECKUX BEIICCTB,
MCIOJIb3YEMBIX JIJISl UX
UICHTH(UKAIINH.
2.JIaboparopnas paboTa:
“Unentuduxarus
HEOPraHWYECKUX BELIECTB’
4 Pa3znen 4. Ctpoenue n |HcciaenoBathb crpoenne u [ KonTpoabnasi padora
CBOlicTBa cBoiicTBa opranuyeckux |«CTpoeHue M CBOMCTBA
OpraHuYecKuX BelleCTB OpPraHuYecKuX BelleCTB»
BeIECTB
41 |OK 01 Knaccudukanms, Knaccudunuposats 1. 3agaHus Ha COCTABIIEHUE
[1K 1.5 CTPOCHHE U OpPraHMYECKHE BEIISCTBA B |HA3BAHUN OPTaHHUECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEAMHEHHI 110 TPUBUAIBHOMN HIIH
OpPraHUYECKUX BEIICCTB |CTPOCHUEM MEXKTyHApPOIHON
CUCTEeMAaTUYECKOW HOMEHKIIAType.
2. 3a1aHus Ha COCTaBIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BEIECTB
OTJIEJTBHBIX KIJIACCOB.
3. 3amaun Ha ompeseneHue
npocteiien Gopmyssl
OpPraHUYECKOI MOJIEKYIIbI, HCXO/S
U3 AJIEMEHTHOTO cocTaBa (B %)
42 (OK01 CaoiicTBa OpraHM4eCcKUX | Y CTaHaBJINBATh 1. 3aganus Ha cocTaBlieHUE
OK 02 COeMHEHUI 3aBHCUMOCTH (PU3UKO- YpaBHEHUI XUMUYECKHUX PEaKIUi
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHeM OpraHHYeCKHX
[1K 2.5 OpPraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAHUU HX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOECHUSI.

2. 3aj1aHus Ha COCTABJICHHE
YpPaBHEHUN XUMUYECKHUX PEAKIIHI,
WJUTFOCTPUPYIONUX XUMHUECKHE
CBOMCTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
TE€HETUYECKOH CBS3U
OpraHUYEeCKUX BELIECTB Pa3HbIX




Tunsl oleHOYHBIX

Ne | OK/MIIK | Moayas/Paznen/Tema PesyabraT 00yueHus .
MepOnpUsATHI
KJIaCCOB.
3. PacuerHbie 3a1auu o
YpaBHEHUSAM PEAKIUN C yHaCTUEM
OpraHUYECKUX BELIECTB.
4. Jlaboparopnas pabota
“IIpeBpallieHUs1 OPraHUYECKUX
BEILIECTB MPU HarpeBaHuu"
4.3 |OK 01 Wnentudukarms HccnenoBathb 1.IIpakTuKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHMYECKUX BEIIECTB, |KaYeCTBEHHBIC PEAKIUU  |3aJaHUS [10 COCTABICHUIO
OK 04 UX 3HA4YCHUE U OpraHUYeCcKUX XUMHUYECKUX PEaKIHil C yyacTHeM
1K 1.3 MIPUMEHEHUE B OBITOBOW |COCTMHEHUH OTJENbHBIX |OPTraHUYECKUX BEIIECTB, B T.4.
Y TIPOU3BOJICTBEHHOMN KJIacCOB UCIOJIb3YEMBIX TSl UX
NEeSATEeTbHOCTH YEJIOBEKA UACHTH(UKAIUHN B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopHas pabora:
“UneHTrdUKaIUs OpraHuIECKUX
COEIMHEHM OTJEIBbHBIX KJIaCCOB”™
5 Paznea 5. XapakTepu3oBartb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMoAUHAMHUYECKHEe |(PaKTOpPOB Ha
3aKOHOMEPHOCTH pPaBHOBecHE H CKOPOCTH
NPOTEeKAHUSA XHMHYECKHX peakuuii
XHMHUYECKHX peaKuii
5 |OKO01 CkopocTh XUuMHYECKHX | XapaKTepu30BaTh [TpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 peakiuii. XUMUYECKOE |BIUSHUE KOHIICHTPAIIMK  |TEOPETHUECKUE 3aJaHus Ha
[1K 2.5 paBHOBECHE pearupyromux BEecTB U |aHanu3 GaKTOPOB, BIMSIONIUX HA
TEeMIIEpaTyphl Ha CKOPOCTh |U3MEHEHUE CKOPOCTU XUMUYECKOM
XAMHYECKHUX PEaKui peakuuu. [Ipaktuko-
XapakTepu3oBarh OPHUEHTHUPOBAHHBIE 3aJ]aHUs Ha
BIUSTHUE U3MEHEHUS npuMeHeHue npunnumna Jle-
KOHIIeHTpaluu BemecTs, |lllaTenbe Ans HaXoxaAeHUS
PEaKIuu Cpesl U HAIPaBIICHUS] CMEIIECHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMHUECKOHN peaKkIiuu
CMEIIeHNEe XUMHYECKOTO | aHanmu3 (haKTOPOB, BIHSIOIINX
paBHOBECHSI Ha CMENIEHUE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Pazgen 6. PacTBopsbl

PacTBOpPHI € 3aJaHHBIMH
XapaKTepUCTUKAMU




THNbI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pazaen/Tema Pe3ysabTar 00yueHust .
MeponpUATHI
6.1 (OK 01 ITonsaTue o pactBopax  |Pa3znuuarh uCTUHHBIE 1. 3aiaum Ha IPUTOTOBIICHUE
OK 02 PacTBOPBI pPacTBOpOB.
[1K 2.5 2. IIpaKTHKO-OpUEHTUPOBAHHBIC
pacdeTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHOMN JIEATEIIbHOCTH
YyeoBeKa
6.2 (OK 01 Hccnenosanwue cBoiictB |MccnenoBars Gusuko- JlaboparopHast pabota
OK 04 pacTBOPOB XUMHYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
[1K 2.5 HMCTUHHBIX PaCTBOPOB
Il [[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPsKaHue (CoAepKaHue MPUKJIATHOTO MOTYJI5)
7 Pa3pnen 7. OuenuBarp nocjeAcTBHs 3amuTa Keica (¢ y4eToM

Xumus B ObITY H
MPOU3BO/ICTBEHHOM
AesITeJIbHOCTH
Yyesl0BeKa

OBLITOBOM H
NMPOU3BOICTBEHHOM
AeATEJIbHOCTH YeJI0BeKa
(1 0%37 0107044
KO0JIOTHYECKOI
0e30MmacHOCTH

Oyayiueii npogeccHOHATbHOM
JAesATeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
[1K 2.5

XuMus B OBITY U
HPOU3BOACTBEHHON
JIeATeIbHOCTH YeJIOBEKa

O1eHHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOJCTBEHHOM
JIeSATCILHOCTH YEIIOBEKA C
MMO3UITAH DKOJIOTHYECKOHN
Oe3omacHOCTH

Keiic (c yuerom Oyaymieit
npodeccruoHaIbHON
NEeSITETbHOCTH)

Bo3MOKHbBIE TEMBI KEMCOB:

1. lloterienne kuMaTa u
BBICBOOOK/ICHUE Ta30BBIX
TUAPATOB CO IHA OKEaHa.

2. bynymiue maTepuasl i aBHa-
, MAIITUHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBwle MaTepuansl 11
COJTHEYHBIX OaTapeit.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPETapaToB
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