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Pacemotpeno Ha sacenannn LK
npenojasaresneii obmeoOpazoBaTeIbHBIX JHCUHILUTHH
nporokos Ne 11 or 5 mas 2025 r.

[Tpencenarens /%é( ___JA.C. Hoxunukosckas/

PabGouass mporpamma ob6mieoOpaszoBatenbHoM nuctuiuinHbl OO.04 Xumwus
pazpaborana Ha ocHOBe TpeOoBanmii dDemepaqbHOTO  TOCYJAPCTBEHHOTO
00pa30BaTeIBHOrO CTAaHAApTa CpPEAHEro OoOImero oOpa3oBaHUS, YTBEPKICHHOTO
npukazoM MuHucTepcTBa oOpa3zoBaHus U Hayku P® Ne413 ot 17.05.2012 r.,
NPEeIbSIBISIEMBIX K  CTPYKType, COJACPKAHHIO W  pe3yyibTrataM  OCBOCHUSA
obmeobpazoBarenbHor  guctumiiabl - OO0J[.04  Xwumus, B COOTBETCTBHH C
PexomenmanmsMu 1o OpraHHW3aIlMU TONXYYCHHs] CpPeJIHEro oOmmiero oOpa3oBaHUs B
npenenax OCBOCHHUS 00pa30oBaTENbHBIX MPOTPaMM CpPEIHEro MPOQPECCHOHATBEHOTO
oOpazoBaHuss Ha 06a3e OCHOBHOIO 0O0IIEero oOpa3oBaHUs, C y4eTOM TpeOOBAHUIA
denepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U IOJTy4aeMOu
npodeccun UM CIeualbHOCTA CPEAHETo MpodheccuOHaTIBLHOT0 00pa30BaHus.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM NPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM IUCIHUILIMHBI « XUMUSI»

1.1. MecTo aMCHMIUVIMHBI B CTPYKTYpe OCHOBHOIl 00pa30BaTeIbLHOM
NMPOrpaMMabi:

O6meobpazoBatenbHas  gucuummaa — OOM.04  Xumus — sBisiercs
o0s3aTeNbHOM  4acThio  oOmIeoOpa3oBaTeIbHOrO  IUKIA  00pa3oBaTesbHOU
nporpammbel B cootBerctBUM ¢ PI'OC CIIO no cnenumansHoctu 23.02.09
ABTOMAaTHKa U TEIEMEXaHHKa Ha TPAHCTIOPTE (KEIE3HOT0POKHOM TPAHCIIOPTE).

1.2. llenu u miaHupyeMble pe3yJbTaThl 0CBOEHUS TUCIUILINHBI
1.2.1. lean v 3aga4y TUCHUATIIMHBI

Conepxanue mOporpaMMbl 00IIE00pa30BATENbHON JAUCIUIIIUHBI  «XHUMUS
HaIIpaBJIEHO Ha JOCTM)KCHUE CIEIYIONTUX HeJIei:

- dbopMupoBaHue CHUCTEMbl XHUMHUYECKHX 3HAHUW KaKk BaKHEUIIEH
COCTABJISIIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpPa, B OCHOBE KOTOPOW JIeKaT
KITFOUEBBIC TTOHATUS, (DYHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XMUMHUHU, OCBOCHHE S3bIKA
HayKd, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JIOCTYIHBIX  00O0OIIEeHUM
MHUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMJIEHWE C HUCTOPUEH WX pa3BUTUS H
CTaHOBJICHUS;

- dbopMupoBaHUE W pa3BUTHE NPEICTABICHUI O HAay4YHBIX METO/AaxX
MO3HAHUSI BEIIECTB M XUMHUYECKUX PEaKIMid, HEOOXOTUMBIX IJIsi MPUOOpETeHUs
YMEHUU OPHUEHTUPOBATHCA B MHPE BEIIECTB M XWMHYECKHUX SIBICHUH, HUMEIOIINX
MECTO B IPUPOJE, B MPAKTUUECKOMN U MOBCEIHECBHOMW KU3HU;

- pa3BUTHE YMEHUH U CHOCOOOB JEATETHLHOCTH, CBS3aHHBIX C
HaOII0JIeHHEeM U 00BSICHEHUEM XUMHYECKOT0 KCIIEPUMEHTA, COOIIOICHUEM MPABHII
0e301acHOro OOpaIeHUs ¢ BEIICCTBAMH.

3anaun TUCHMILUIMHBI:

1)  cdhopmupoBath MOHUMAaHHE 3aKOHOMEpPHOCTEN MPOTEKAHUS
XUMHUYECKUX IPOLIECCOB M SIBJICHUM B OKpY’)KAIOUIEH Cpelie, a TakKe MX CBA3b C
LEJIOCTHOW HAYYHON KAPTUHON MHUPA U APYTUMH €CTECTBECHHBIMU HAYKaAMU;

2)  pa3BUTh yYMEHHUS COCTaBISATH  (POPMYJbI  HECOPTaHHYCCKHX |
OpraHWYECKUX BEIECTB, YPABHEHUS XUMUUYECKUX PEAKIUH, OOBACHITH UX CMBICI,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEICHUS MPOCTCHININX XHUMHYCCKUX
AKCHEPUMEHTAIBHBIX HCCIEIOBAHUI C COOJIOJIGHUEM TMpaBuil OE30MacCHOTrO
oOpallieHusl ¢ BEIECTBAMH U JIaOOpaTOPHBIM 000PY/I0BAHUEM;

4)  pa3BUTh YMEHHUS HaxOJUTh, AaHAJIU3UPOBATH M  HCIOJIL30BATh

MHQOpMALIMIO XUMHUYECKOTO XapakTepa U3 pa3IMuHbIX HHGOPMAIUOHHBIX
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MCTOYHUKOB, BKJIIOYasl YYEOHYIO JUTEPaTypy, HaAyUHbIE MyOJMKALMU U UHTEPHET-
pecypcesl;

5)  coopmupoBaTh yMEHHsS ~ MPOTHO3UPOBATH  TOCIEACTBUS  CBOECH
JESATENbHOCTH W XUMHYECKUX TPUPOJHBIX, OBITOBBIX M IMPOU3BOICTBEHHBIX
MPOLIECCOB, YUNUTHIBAsE BOBMOKHBIE 3KOJOTMUECKHE U COLMATbHBIE BO3/ICHCTBUS;

6) cdopmupoBaTh TOHUMAaHHE 3HAYMMOCTU JOCTIDKEHHHA XHUMHUYCCKOU
HAyKd U TEXHOJOTMM /Jii pa3BUTHS COIMAIbHOW M MPOU3BOJCTBEHHOW cdep C
YMEHHEM NPUBOJIUTH MPUMEPHI UX IPUMEHEHHUS B Pa3IMYHBIX chepax KU3HHU.

1.2.2. Ilnanupyembie  pe3yJibTATBI  OCBOCHHS  001Ie00pPa30BaATENbHOIMI
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCIUILUIMHA UMeeT npu (opmupoBanuu U pazsutuu OK
u I1K.



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue
(TMYHOCTHBIE U MeTanpeIMeTHbIE Pe3yJIbTaThl)

JucuunJMHapHble
(mpeaMeTHbIE Pe3yJIbTATHI)

OK 01. Beibupatb croco0sr
peuieHus 3a1a4
npoheccCroHaIbHON
JeATETbHOCTH
MPUMEHHUTEILHO K Pa3IHYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PeE3yJAbTAThI 10/IKHBI 0TPAKaTh B YaCTH:
TPYAOBOI'0O BOCIIUTAHUSA:
— TOTOBHOCTb K Tpyay, OCO3HAHHE LECHHOCTH MAaCTCPCTBA,

Tpyaonooue;

— TOTOBHOCTh K AQKTHMBHOM JIEAITEIBHOCTH TEXHOJOTHUECKONU
U COILIMATLHOM HanpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATD, IJITAHUPOBATD i CaMOCTOSITEIIHLHO

BBIIIOJIHATH TaKyH0 J€ATCIbHOCTD,

— HUHTEpEC K pa3uuHbiM cdepam podheCCHOHATBHOM
TSI TEHHOCTH.

MertanpeaMeTHbIe Pe3yJIbTATHI T0JKHBI 0TPAKATh:

OBnanenue YHHUBepPCAIbHbIMUI y4eOHbIMU

NMO3HABATeIbHbIMU JA€eiiCTBUAMU:

a) 0a30Bble JJOrHYecKHe AeliCcTBHS

— CaMOCTOATENbHO (OpMyIHpOBaTh U aAKTyaJU3UPOBATh
po0iieMy, pacCMaTpHUBAaTh e BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHUS
IUTSI CpaBHEHUS, KJIacCH(DHUKAITIN 1 0000IICHNS;

— OIpeneNnsTb MelH JEATETbHOCTH, 33JaBaTh MapaMeTpsl U
KPUTEPUU MX JOCTHKEHHUS;

— BBIBISTh  3aKOHOMEPHOCTH U
paccMaTpruBaeMbIX SIBICHUSX;

— BHOCHTHh KOPPEKTHBBI B JIEITENFHOCTh, OICHUBATh
COOTBETCTBHE pE3YNbTATOB IIENIAM, OIEHUBATH PHCKH
ITOCTIEICTBUN JIEATEIBHOCTH.

0) 0a30BbIE McC/IEI0BATEIbCKUE eHCTBUSA:

IpOTUBOpEUYUsl B

— BJAJIeTh  HaBBIKAMH  y4eOHO-MCCIIEJOBATEIBCKOH U
NPOEKTHOW  JEATENbHOCTH, HABBIKAMH  pa3peleHus
po0iem;

—  BBIBJISATH MPUYMHHO-CIIE/ICTBEHHBIE CBSI3U u
aKTyaJM3UpOBaTh 3a7ady, BBUIBUTAThb THIOTE3y €€

JucuunimHapHbie Pe3yJbTaThII0IKHBI 0TPAXKATh:

IIP6 01. chopMUPOBAHHOCTH TPEACTABICHHIA: 0 XUMHUYECKOM
COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MHUpPA, POJHU
XUMHUM B TIO3HAHUHW SIBJICHUN TNpUpOasl, B (HOpMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (QYHKIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOW JUIS PEIICHUS MNPAKTHYSCKUX
3a/1a4 U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOIHOM CpeIE;

IIP6 02. BiajgeHWe CUCTEMOW XWMHYECKUX 3HAHHM, KOTOpas
BKJIIOYACT:  OCHOBOIOJIATAONIME  TMOHATHS  (XUMHUYECKUH
JJIEMEHT, aToM, DJJIEKTPOHHas 00olo4Yka aroma, s-, p-, d-
JJIEKTPOHHBIC OpPOUTAIM ATOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCICHUS, XHMHYCCKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIepOIHbIN
ckener, (QyHKIHMOHANbHAS TPYIA, paguKal, H30MEpHs,
WU30MEpbI, TOMOJOTMYECKUN P, TOMOJIOTH, YTIIEBOIOPOIHI,
KUCJIOPOJ- W a30TCOMAEpKAIIUE COCITUHEHUS, OWOJIOTHYECKH
aKTUBHBIE BemIeCcTBa (YTJIEBOABI, JXUPBI, OEIKH), MOHOMED,
MOJMMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYIISIPHBIC
COC/IMHEHHUS, KPHCTAIUTHYECKAsT PEIIeTKA, THIIBI XUMHUYECKHX

peaxmi (OKHCIUTETBHO-BOCCTAHOBHUTEIBHBIEC, 9K30-H
SHAOTEPMHUYECKHE, PEaKIMd HWOHHOTO OOMeEHa), pacTBOp,
AIIEKTPOIHUTHL, HEIJIEKTPOJIHTHI, AIIEKTPOITUTHIECKAS
JMCCOMAIIAS,  OKHCIHUTENb, BOCCTAHOBHTENb, CKOPOCTH

XUMHYECKOW pPEaKIHH, XUMHUYECKOE PaBHOBECHE), TEOPHH U
3aKOHBI (T€OpHUs XHMHYECKOTO CTPOEHHUS OpPraHuYeCKHX
BeuiectB  A.M. bByrtnepoBa, Teopusi BIEKTPOIUTUUYECKOU
JIuccounanuy, nepuonnyeckuit 3akon .M. MenneneeBa, 3aKoH
COXpaHEHHUS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJIIMYECKUH S3BIK
XUMHUH, (DAKTOJIOTHYECKUE CBEACHUS O CBOWMCTBax, COCTaBe,
MONYyYeHHWH W 0E30IacHOM  HCIIOJIb30BAHUW  Ba)KHEHIIINX
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pelieHus, HaxOAUTh AapryMeHThl M JI0Ka3aTelbCTBa
CBOUX YTBEP)KJIEHHH, 3a7aBaTh NMapaMeTpbl U KpPUTEPUHU
pelieHus;

aHaJIM3UPOBATh TMOJYYEHHbIE B XOJE pElIeHHUs 3aJayu
pe3yabpTaThl, KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTD,
MIPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSAX;

yMeTh TEPEeHOCUTh 3HAHMS B TI03HABAaTENBHYIO U
NPaKTUYECKYIO 00JIaCTH YKU3HEACATETLHOCTH.

HEOPraHMYEeCKUX W OpPraHWYecKMX BeUlecTB B OBITY U
MIPAKTUYECKON JEeATENbHOCTH YEIOBEKA;
ITP603.chopMUpOBaHHOCTEYMEHHI  BBISIBIATH  XapaKTEPHBIC
MPU3HAKA M B3aMMOCBSI3b M3YYCHHBIX IOHATHH, NPUMEHSITH
COOTBETCTBYIOIIME TOHSATHS TpPU OMNHMCAHUM CTPOECHUS U
CBOWMCTB HEOPraHWYECKUX W OPraHWYeCKHX BEUIECTB U HX
TIpeBpaIlleHUl; BBIABIATh B3aMMOCBSI3b XMMHUECKUX 3HAHUH C
MOHATHSAMHU U TPEACTABICHUSIMH JAPYTUX €CTECTBEHHOHAYUHBIX
MPEIMETOB;

11P6 04.chopMUPOBAaHHOCTh YMEHUM HCIOJIb30BaTh
HAaUMEHOBAHUS XUMHMYECKHX COCIUHEHHH MEXIyHapOIHOro
COI032 TEOPETHYECKON W TMPUKIAJTHOM XMMHUU W TPHUBHAJIBHBIE
Ha3BaHUA BaXXKHEHIINX BEIIECTB (3THIIEH, alleTHIIEeH, TIUIEPHH,
¢denon, dhopManbaerua, yYKCycHas KHCJIOTa, TJIMIUH, yrapHbIH
ra3, yrJIeKACIBIA Ta3, aMMHaK, raiieHash W3BEeCTh, HeTalleHas
W3BECTh, MUTHEBAsT COMAa U JPYIHX), COCTABIATH (OPMYIIBI
HEOPTaHWYECKHX W OpraHMYeCKUX BEHIeCTB, YpPaBHEHUS
XUMHYECKUX PEaKIHi, OOBACHATH MX CMBICT; TOATBEPXKIATh
XapaKTepHbIe XUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU M 3alUCIMHU YpaBHEHUH
XHMHWYECKUX PEaAKIIUM;

IIP6  05.chopmMupoBaHHOCTH  yMEHHH  YCTaHABIHUBATH
MIPUHA]IEKHOCTh M3YYEeHHBIX HEOPTaHWYECKUX u
OpPTaHMYECKHUX BEIIECTB K OMPEAETICHHBIM KiIaccaM U TPyIaM
COEJMHEHUM, XapaKTepU30BaTh MX COCTaB U BaKHEUIIHE
CBOIICTBA; ONpEAENsATh  BUABI  XUMHUYECKHX  CBs3ei
(xoBasleHTHAs, MOHHAs, METAJUTMYEeCKas, BOMOPOIHAs), THITHI
KPUCTAJUTMYECKNX PEIIETOK BEIIECTB; KIAcCH(UIIUPOBATH
XUMHYECKUE PEaKINH;

IIP6 07.chopMHpPOBAHHOCTh YMEHHH MPOBOIHUTH PACUETHI IO
XUMHYECKUM (hopMyJiaM W ypaBHEHHUSIM XUMUYECKUX PeaKIui
C WCIIONIb30BaHUEM (PU3UYECKUX BEIMYHH, XapaKTEePU3YIOIIHX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI: MacChl, oOOBemMa
(HOpManpHBIE  YCIIOBHSI) Ta30B, KOJMYECTBA  BEIECTBA;
WCIOJIh30BATh CHCTEMHbBIC XMMHUYECKUE 3HAHUS Ul TIPUHSATHUS
peIIeHUi B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C




BCIICCTBAMU U UX IPUMCHCHHEM.

OK 02. Mcnone30BaTh
COBPEMEHHBIC CPENICTBA
MOWCKA, aHANIN3a 1
MHTEpIpeTaluu HHPOpMaIU
1 MH(pOpPMAIIMOHHBIE
TEXHOJIOTMH JUTS BBITTIOIHEHUSI
3aj1a4 npodeccCuoHaIbHON
JeATETbHOCTH

JINYHOCTHBIE Pe3yJIbTAThI JOJIKHbBI 0TPAXKATH B YACTH:

LICHHOCTH HAYYHOI'0 IO3HAHUS:

— c(opMHUPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOLIECTBEHHOM
IIPAaKTUKH, OCHOBAaHHOIO  HAa  JHAJOre  KYyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAHHMIO  CBOETO  MeCcTa B
MOJUKYJIBTYPHOM MHPE;

—  COBEpILIECHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKON KYJIbTYpPBI
KaK CpENCTBAa B3aUMOJCHCTBUS MEXKAY JIIOABMH H
ITI03HAaHUS MUpa.

MeTanpeaMeTHbIE pe3yabTaThl J0JKHBI OTPAKATh:

OBnanenue YHHBepPCATbHBIMU yueOHbIMHU

NMO3HABATeIbHbIMU JAeiiCTBUSIMU:

B) padota ¢ mHpopManueii:

— BJIAJCTH HaBbIKaMH IMOJIy4YCHUA I/IH(bOpMaI_II/II/I us3
HCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIIECTBJIATL IIOMCK, aHaliu3, CUCTEMAaTU3allul0 H

AHTEPIPETAINI0 MHHOPMAIIMK PA3IMIHBIX BHAOB U (OpM
MIPEICTaBICHUS;

— CO37aBaTh TEKCTHI B Pa3NU4YHBIX (opMarax C y4eToM
Ha3HAYCHHS WHPOPMAIMH U [IEIEBON ayJUTOPHY, BEIOHpas
ONTHUMANBHYIO (JOPMY TIPEICTABICHHS U BU3yaIH3allnY;

—  OIICHUBATh JIOCTOBEPHOCTbh, JICTUTUMHOCTh WH(OPMAIUH,
€¢ COOTBETCTBUE TMPABOBBIM M MOPATBHO-3THICCKUM

HOpMawm;

— BJaIeTh  HABBIKAMH  pACIIO3HABAaHUS W 3aIUTHI
nHopMmarum, MH()OPMAITMOHHOM 0e301macHOCTH
JUYHOCTH.

JucuumiinHapHsie (NMpeAMeTHbIE) Pe3yJbTATBHIH JI0JKHbI
O0TPaXKATH:

IIP6 06. BnaneHre OCHOBHBIMH METOAAMH HAYIHOI'O MTO3HAHUS
BEIICCTB M XUMHYCCKUX SBJICHMI (HaOJIIONCHUE, U3MEpEHUE,
JKCHEPUMEHT, MOJICTUPOBAHNUE);

IP6 07. chopMupOBaHHOCTE YMEHUI MPOBOAUTH PacueThl IO
XUMHYECKUM (GOpMyJiaM ¥ YpaBHEHHSIM XUMHUYECKHX PEaKIHi
C WCIOJb30BaHUEM (UIUUECKHX BEIMUYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHONH CTOPOHBI: MAacchl, oObeMa
(HOpManpHBIE  YCIIOBHSI) Ta30B, KOJMYECTBA  BEIECTBA;
UCIIONIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JUIS MIPHHSTHUS
pEIleHNH B KOHKPETHBIX KU3HEHHBIX CHTYAIUsX, CBA3aHHBIX C
BEIIIECTBAMU 1 UX IPUMEHEHHEM;

IIP6  08.chopMupoBaHHOCT, yMEHHWH IUIAHUPOBATH |
BBIOJHATh ~ XUMHMYECKUH  DKCIEPUMEHT  (IIpeBpallleHUs
OpPraHMYECKUX BEILIECTB IIPU HAarpeBaHUM, MOIy4YEHHE ITHIICHA
U U3y4YEHHE €ro CBOMCTB, KauyeCTBEHHBIC pEaKLHUU Ha
anbJerupl, KpaxMmaj, YKCYCHYIO KHCIOTY; JeHaTyparus
OeKOB TIpW  HATrPEeBAaHWW, I[BETHBIC pEAKIHH OCIKOB;
IPOBOAUTL PEAKUUH HOHHOIO OOMEHA, ONpPEHESATh Cpeny
BOJIHBIX PACTBOPOB, KAueCTBEHHbIE PEAKIMHM Ha Cynbdar-,
KapOOHAT- M XJIOPUI-AaHUOHBI, Ha KaTHOH aMMOHUS; pellaTh
SKCIIEpUMEHTANbHBIE 3aaud 0o TemaM "Meramisl" U
"Hemeramnpl"') B COOTBETCTBHHM C TPaBWIAMHA TEXHUKHU
Oe3omacHOCTH  MpW  OOpalleHWH C  BelmecTBaMH U
nabopaTopHBIM 00OpPYIOBaHUEM; IPEACTABIATH PE3YJIbTaThl
XMMHUYECKOTO0 JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUM
COOTBETCTBYIOIIMX pPEaKUMi W (QOpMYyIMpPOBaTH BHIBOABI Ha
OCHOBE ATHX PE3YJIbTATOB,;

IIP6  09.chopMupoBaHHOCTH  yMEHHUS  aHAIM3UPOBATH
XUMHUYECKYI0 HH(GOPMALHMIO, TOIy4yaeMyl H3  pa3HBIX
MCTOYHHUKOB (CpeacTB MaccoBOi nH(popmauuy, cetb UHTepHET

¥ JIpyrHue).




OK 04. D¢pdexTuBHO
B3aMMOJICICTBOBAThH U
paboTaTh B KOJICKTHBE U
KOMaHjie

JIu4HOCTHBIE Pe3yabTaThl JOJLKHBI OTPAKATh B YACTH:

rPaIaHCKOI0 BOCIUTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO ACATCIbHOCTL B MHTEPECAX
Ipa)kIaHCKOro OOIIECTBa;

— YMCHHUC B3aI/IMO)Z[eI>'ICTBOBaTL C coMaJIbHbIMHA MHCTUTYTaMU
B COOTBETCTBHU C UX (bYHK]_[I/IﬂMI/I W Ha3HAUYCHUEM.

MeTtanpeaMeTHbIe Pe3yJIbTAThI 0JKHBI 0TPAKATH:

OBilajeHHe  YHMBEpPCATbHBIMH  KOMMYHUKATHBHBIMH

NelHCTBUSIMU:

0) coBMecTHasl 1esSITeJIbHOCTD.

— IIOHMMAaTb W HCIIOJIb30BAaTh INMPECUMYIICCTBA KOMaHILHOﬁ u
WHIUBUAYaIbHOU paboThI;

— IpUHUMATH e COBMECTHOM JESITEIIBHOCTH,
OpraHU30BbIBaTh M KOOPJIMHUPOBATH JEUCTBUS IO €€
JIOCTHIKEHUIO: COCTABJIATh IUIAH JIEMCTBUM, paclpeneisiTh

polmd ¢ yYETOM MHEHUH yYaCTHHKOB OOCYXKIaTh
Pe3yIbTaThl COBMECTHOM pabOTHI.
Osianenue YHHBEpPCAJIbHBIMH pPeryJasiTiBHbIMH
JeHCTBUSAAMU:

r) IpuHATHE ce0sl U APYTUX JIIOei:

— TPUHAMATh MOTHBBI M apryMEHTHl NPYTUX JIOAEH Tpu
aHaJn3e Pe3yIbTaTOB ESTENFHOCTH;

— TpU3HAaBaTh CBOE MPABO W MPaBO JPYTUX IOJAeH Ha
OIIMOKM;

— pa3BUBaTh CHOCOOHOCTh TOHMMATh MHpP C TIO3WUIUU
JPYTOTo YellOBeKa.

JucuumiimHapHsie (NMpeAMeTHbIE) Pe3yJbTATHIH JA0JKHBI

0TpaKaTh:
NP6 08.chopMUpPOBAaHHOCT, YMEHHH IUIAaHUPOBaTh U
BBIMIOJIHATh ~ XMMUYECKUM  DKCIEPUMEHT  (TIpeBpalieHus

OpPraHMYEeCKHUX BEIIECTB NPH HarpeBaHWHU, MOIYUEHHE STHIIEHA
U U3y4eHHE €ero CBOMCTB, KadyeCTBEHHBbIE pEaKIUd Ha
aJbAETUIBl, Kpaxmal, YKCYCHYIO KHUCIIOTY; JeHaTypanus
OenKOB TpW  HATPEBAHWU, I[BETHBIE pEAKIIMH OEIKOB;
MPOBOAUTH PEAKIUH HMOHHOIO OOMEHa, ONpPEACsITh Cpeny
BOJIHBIX PAacTBOPOB, KauecTBEHHbIE peaKkIMH Ha cynbdar-,
kapOOHAT- W XJIOPHJI-AHWOHBI, Ha KAaTHOH aMMOHHS; pelaTh
JKCIIEpUMEHTAJIbHBIC 3a7aun  T0 TeMaMm "Mertamiel" u
"Hemeramnbl"') B COOTBETCTBHM C TPaBWIAMH TEXHUKH
OezomacHOCTM  TIpU  OOpamieHud ¢ BEIIeCTBAaMU U
nmabopaTOPHEIM O0OPYIOBAaHHWEM; TIPEIACTABIATh PE3YIIBTATHI
XUMHYECKOTO DKCIEpUMEHTa B (OpMe 3aluch ypaBHEHUH
COOTBETCTBYIOIINX peaKnuii M (POPMyIHpOBaTH BHIBOIAKI Ha
OCHOBE 3THX Pe3yIbTaTOB.

OK 07. ConeiicTBOBaThH
COXPaHCHHIO OKPYKaIOIIeH
cpepl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHHWH KJIMMATa,
MIPHUHITUTIB OEPEIKITUBOTO
MIPOU3BOJICTBA,
7¢(dEeKTUBHO IeCTBOBATH B

JIMYHOCTHBIE pe3y/IbTaThl.
B 06s1acTH 3K0JI0rH4ecKOro BOCIIMTAHNS S

- c(OpPMHUPOBAHHOCTb HKOJOIMUECKOW KYJIBbTYPHI,
HOHUMAaHHe BIIMSHUSA COLIMATILHO-OKOHOMHMYECKUX
IPOLECCOB HA COCTOSHUE MPUPOJHONW M COLUAIBHOMN
cpensl, OCO3HAaHHE rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOoOIIeMm;

- IJAHUPOBAaHUE U OCYILIECTBICHHUE MACHCTBUHA B
OKpY)KAIOIIEH Cpelle Ha OCHOBE 3HAaHMA Iene

- c(OpPMHUPOBAHHOCTh
XMUMHUYECKOH  COCTaBIISIIOLIEH  €CTeCTBEHHOHAay4yHOU
KapTUHBl MHUpPA, POJM XUMHMM B TIO3HAHUM SIBJICHUN
Opupoibl, B (OPMUPOBAHMM MBILIUIEHUS M KYJIbTYpPbI
JUYHOCTH, ee (GYHKIIMOHATBHOM I'PaMOTHOCTH,
HEOOXOUMOW Il pEIIeHUs] TNpaKTHYECKUX 3a7ad u
HKOJIOTUYECKH OOOCHOBAHHOIO OTHOUICHHS K CBOEMY
310pOBBIO U IPUPOJIHOM Cpeae;

- c(OpMHUPOBAHHOCTh YMEHHMH COOJIIOJAaTh MpaBUIIa

HpeI[CTaBJ'IeHI/Iﬁ . ()
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I-IpG3BIaI‘IaI\/JIHbIX CUTyaluiax

YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,

- AKTMBHOE HENpUATHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOILEH Cpele;

- YMEHHME IIPOTHO3UPOBATH
JKOJIOTHYECKHE IIOCJIEICTBHS
JENCTBHMN, IPEAOTBPAILATh UX;

- paclIMpeHue ONbITA AEATEIBbHOCTH YKOJIOTMYECKON
HaIlpaBJICHHOCTH.

HeOJIaronpusITHbIE
MPEIIPUHIMAEMBIX

9KOJIOTMYECKU L€JIECOO0Pa3HOr0 IMOBEJCHUS B OBITY U
TPYLOBOM JEATEIBHOCTH B LEIAX COXPAHEHUs CBOETO
310pOBbs U OKpYKArOUIEH NPUPOJHOU CPENbl; YIUTHIBATh
OIIaCHOCTb ~ BO3JCHCTBHS HAa  JKUBBIE  OpPraHU3MBbI
OIIPENIEICHHBIX BEUIECTB, IIOHMMAas CMBICI II0KAa3aTems
IIPEAEIBHON JOITYCTUMOM KOHLIEHTPALUH.

[IK 2.1 OcymiecTBasTh
OTpeJieNieHUE U YCTpaHEHHE
OTKa30B B paboTe
CTaHITMOHHBIX,
MEPErOHHBIX,
MUKPOIPOIIECCOPHBIX U
JMarHOCTUYECKUX CUCTEM
aBTOMATHKH.

JINYHOCTHBIE Pe3yJbTAThI JOJKHbBI OTPAKATH B YACTH:
TPYAOBOT0 BOCIMTAHMS:

— TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MAacCTEpCTRa,
TpyaoItooue;

— TOTOBHOCTH K aKTUBHOH JACATEILHOCTH TEXHOJIOTHIECKON U
COIMAJIBHON HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH,

[JIAHUPOBATh M CaAMOCTOSTEIIbHO  BBINOJHATH  TaKyHo
JeSITeTbHOCTB;

— HHTEpec K pasnuuHbiM cdepaM mpodecCHOHATHHOM
JesITeTbHOCTH.

IKO0JIOTHYECKOr0 BOCIMTAHHUS:

— copMHPOBaHHOCTH IKOJIOTUIECKON KYJBTYPHI,

IMOHMMAaHWE BIIMSHUS COIMATbHO-3KOHOMHUYECKHX IIPOIIECCOB
Ha COCTOSIHME MPUPOJHOM M COLIMAIBLHOM Cpebl, OCO3HaHHE
TI00ATBHOTO XapaKTepa dKOJIOTHIECKHUX TTPOOIIeM;
MeTtanpeaMeTHbIe Pe3yJIbTAThI T0JKHBI 0TPAKATh:
OBiajeHue yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH
JelCTBUSAMM:

- COBMECTHAS eATEJbHOCTH:

— MOHUMAaTh W WCIONH30BATH MPEUMYIIECTBA KOMAHIHON H
VHIUBUIYaIbHOR paboThI;

— NPUHUMATH 1enu COBMECTHOU JIesITeTLHOCTH,
OpPTaHHM30BHIBATh W KOOPAWHHUPOBATH JEWUCTBUS 10 €e
JIOCTHYKEHUIO: COCTABIIATh TUIAH JACHCTBUH, pacpeneisiTh pOau
C y4eToM MHEHHHl YYaCTHHKOB OOCYXIaTh pE3yJIbTaThl
COBMECTHOU paboTHI.
OBJaanenue

YHUBEPCATbHBIMH Y4eOHBIMH

I1P6 0l.chopMHUpOBaHHOCTH  TpE/CTaBICHUNA: 0
XUMHYECKOU COCTaBJISIIOLLIEH €CTECTBEHHOHAYYHOM
KapTWuHBl MHpa, PpOJU XUMHH B I[IO3HAHHUU SIBJICHUU
OpUPOJbI, B (OPMUPOBAHUU MBIIUIEHUS U KYJIbTYpHI
JIMYHOCTH, ee (yHKIMOHAIBHOU rpaMOTHOCTH,
HEOOXOAUMOW JIJIsi PElICeHUS TPAKTUYCCKUX 3a7ad |
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM cperie;

ITP6 10.chopMupoBaHHOCTh YMEHHM COOJIOIATh TTPaBHIIa
9KOJIOTUYECKH I1€JIECOO0PA3HOTO TOBENECHUS B OBITY M
TPYAOBOM [NEATENIBHOCTH B LENSAX COXPAaHEHHUS CBOETo
3I0pPOBbS M OKPYXKAIOIIeH MPUPOJAHOMN CpPE/Ibl; YUUTHIBAThH
OMAaCHOCTh  BO3JICHCTBUS HAa  KHUBBIE  OPTraHU3MBbI
OTIPEICNICHHBIX BEIECTB, IMMOHMMAas CMBICI IOKa3aTess
IpelebHON JOMYCTUMON KOHIICHTPAIIH.

[TP6 09.chopMUPOBAaHHOCTh YMEHUS aHATU3UPOBATH
XUMHUYECKYI0 HMH()OpPMAIUIO, MOIy4aeMyl0 U3 PasHBIX
HUCTOYHUKOB (CpEICTB MaccoBOMl HHQpOpMAIUH, CETh
WHTEpHET U apyrue).
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NM03HABATEILHBIMH e CTBHSIMHE:

- pabora ¢ nH(opManuei: HCIIONIB30BaTh CPEACTBA
I/IH(bOpMaHI/IOHHLIX 1 KOMMYHHKAaIIMOHHBIX TEXHOJIOTUH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 ¢ COOIIOJeHHEM TpeOOBaHMUI
3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH, THTHEHBI,
pecypcocOepexeHusl, IPaBOBbIX U ATUYECKUX HOPM, HOPM
WH(POPMAIOHHOH 0€30ITaCHOCTH.
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2. CTPYKTYPA U COJIEP’KAHUE OBIEOBPA3OBATEJIBHOM
JTUCHUATIUHBI

2.1. O6beM yueOHOH TMCUUIIMHBI M BU/IbI Y4eOHO# padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHOBHOe coep:KaHue 64
B T. 4..

TEOpeTHYecKoe 00yueHne 30
MPAKTAYECKUE 3aHATUS 24
nabopaTOPHBIC 3aAHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaAHME (COAEPKAHUE 8
NMPUKJIATHOTO MOYJIfA)

B T. 4.

TEOpPETUYECKOE 00yUeHne 4
MPAKTUYECKHUE 3aHATHS 4

IIpome:xkyTounas arrecrauus (AuddepeHuMPOBAHHDbIN 3a4eT)
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2.2. TeMaTH4eCcKHH IJIaH U cOiepKaHUe 00111e00pa30BaTE/IbHOMN IUCHUILINHBI

HaumenoBanue
pa3/iesioB U TeM

Conepmaﬂue yqeﬁﬂoro MarTtepualjia (OCHOBHOC H npo«beccnonanbﬂo OpHeHTI/IpOBaHHOC),
HaGOpaTOPHLIe U NMPAKTHYCCKUE 3AHATHUSA, npmc.nazmoﬁ MOAYJb

O0nLéM
4acoB

®opmMupyemMble
KOMIIETEHIUH

1

2

4

Conepxxanue yueOHOro Marepuaja

64

Pasznea 1. Teopernueckne 0CHOBbI XMMUM

16

Tema 1.1.

OCHOBHBIE XHMHYECKHE
MOHATUS W 3aKOHBI,
CTpPOCHHUE aTOMOB
XUMHAYECKUX DIIEMEHTOB

Conepxxanue yueOHOro MarepuaJja

XUMHUYECKUH 3JIeMEHT. ATOM. SIIpo aromMa, M30TOMBI. DJIEKTPOHHAsE 000710YKa. DHEPreTUIECKre
YPOBHH, MOJYPOBHH. ATOMHBIE OopOWTaNH, s-, P-, 0- 3geMenThl. OCOOEHHOCTH pacHpeeICHHS
AJIEKTPOHOB MO OPOUTANSIM B aTOMax 3JIEMEHTOB IEPBBIX YETBHIPEX IMEPHOJOB. DJIEKTPOHHAS
KOHCbI/Il"ypaHI/If{ aToMOB. OCHOBHEIE XUMHUYECKHE 3aKOHEI

IIpakTHyeckue 3aHATHS

[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU U PACUETHI IO
YpaBHEHUSAM XUMUUYECKUX PEAKITUI».

OTHOcCuTENbHBIE aTOMHAsi U MOJIEKYyJsipHass maccel. MousipHass Macca. KonndecTBo BeliecTsa.
MaccoBass monsi BemecTBa. 3akoH ABoraapo. MousapHblii o0beM ra3zoB. OTHOcHUTEIbHAS
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHHAM XMMHMYECKUX PEAKIUN C HCIOJIb30BAHUEM MAaCCOBOU
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECCTBA

OK 01

Tema 1.2.
[lepuonnueckuii  3aKOH
Hu [Tepuoanueckas
CHCTEeMa  XHMUUYECKHX
3JIEMEHTOB J1. .
MeHneneeBa, uxX CBSI3b C
COBPEMEHHON  Teopueit
CTPOEHHUSI aTOMOB

Conep:xaHue y4eOHOro MmaTepuaja

IIpakTHYecKue 3aHATHS

[IpakTuueckas padota Ne2. «M3ydyeHne nepruoInyeckux 3aKOHOMEPHOCTEH M UX B3aUMOCBSI3U CO
CTPOEHUEM aTOMOB.

[lepuonuueckast cuctema xumuueckux snaemeHToB JI.M. MenneneeBa. CBsi3b NEpUOIMUECKOTO
3akoHa U [leproanyeckoi CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOU Teopuel CTpOoeHHs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJIIEMEHTOB, 0O0pa3yeMbIX HMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO TpymnaM U nepuojam llepuoanyeckoil cucreMbl. 3HaueHUE
MEPUOANYECKOr0 3aKOHAa M CUCTEMbl XuMHueckux 31neMeHToB (.M. MenneneeBa B pa3BUTUH
HayKH.

VYcTaHOBNIEHHE CBSI3U MEXJYy CTPOEHHEM aTOMOB XHMHMYECKHX 3JIEMEHTOB M NEPHOJIUYECKUM
W3MEHEHUEM CBOMCTB XUMHUYECKHX 3JIEMEHTOB U UX COCUHEHUN B COOTBETCTBUM C MOJIOKEHUEM
[lepuoanueckoil cucteMbl. PemnieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
XapaKTepU3alI0 XHMUYECKUX DJIIEeMEHTOB «Mertaummueckue / HeMeTaUTMYeCKHe CBOWCTBA

OK 01
OK 02
IIK 2.1.
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XMMHMUYECKUX 3JIEMEHTOB B COOTBETCTBHUM C MX D3JEKTPOHHBIM CTPOEGHHUEM M IIOJIOKEHUEM B
IIEPUOANYECKON CUCTEME XMMUYECKUX 31eMeHTOB [[.11. Menneneesa»

Tema 1.3.

Crpoenue BEIllECTBA
U NpUPOJIa XUMHUYECKON
cBs3u.  MHuoroobpasue
BEIIECTB

Conepxxanue yueOHOro Marepuasa

Crpoenue BeniecTBa. XUMUYECKas CBSA3b. BUJIbIl XUMUUECKON CBA3HM (KOBAaJIEHTHAsI HETOJISIpHAs
W TIOJISIpHAs, MOHHAsS, MeTajuTMuecKas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW XMMHYECKOU
cB3M  (OOMEHHbII M  JIOHOpPHO-aKLeNnTopHbIi).BomoponHas  cBaA3b.  BasieHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KAaTHOHBI U @aHUOHBI

HpaKTuquKue 3AHATUSA

[IpakTiueckas padorta Ne3. «CtpoeHue BeliecTBa U MPUPoia XUMUUECKOH CBS3N».
JleMoHcTpanysi MoJeleld KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpHA HaTpHsi), aTOMHOMN
(rpadur u anmaz), MOJEKYISIPHOW (YIIACKUCTBIN ra3, MOJ), METAJUTMYEeCKOW (HATpHil, MarHuu,
Melb). PelieHne mpakTHUeCKUX 3aJaHUil HAa COCTaBJIEHUE JIEKTPOHHO-rpaduueckux GopmMyl
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xxaHue y4eOHOro MmaTepuaja

Knaccudukanus Heopranndeckux Bemiects. HomeHknatypa HeopraHM4ecKUX BEIIeCcTB (OKCU/IBI,
TUAPOKCUABI, KUCJIOTHI, cOJM). BeliectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOCHHSL.
ArperaTtHble COCTOSIHUS BemiecTBa. Kpucrammmdeckne W amMop(dHBIE BeEIIeCTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THIMbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJspHas,
MOHHAsl, MeTaJuIn4yeckasi). 3aBUCMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUISCKUX BEIIECTBY.

Pemenne npaktuyeckux 3agaHuil no kiaccupukaluu, HOMEHKIATYpe U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIaccoB (yrapHbIil ra3, YIJIEKHCIBIM ra3, aMMHAaK,
raiieHas W3BeCTb, HeEralieHas HW3BeCTb, IMUThEBas COAA W JPYruX): Ha3BaHUSA BEUIECTB IIO
mexayHapoanoir (UIOITAK) wnm TpuBHanbHONM HOMEHKIAType M COCTaBJIeHHE (DOPMYIIbI
XMMHUYECKUX BEIIECTB, OMpeIelieHne NpUHAUIeKHOCTH K Kiaccy. llowck uHpOpmanuu 1o
Ha3BaHMAM, HUACHTU(UKATOpaM, CTPYKTYPHBIM (opMmylaM. AHAIU3 XUMHUYECKON WH(MOpMaIny,
MOJIy4aeMoOil M3 pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOW HHQOpMAIuH, ceTh VHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKUX
peakuui

Conepxanue yueOHOro Marepuasa

XuMHu4deckas pcaKkuus. KJIaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKHUX pCaKI_II/Iﬁ B HCOpFaHI/I‘-ICCKOI\/'II/I
OpFaHquCKOﬁ XUMHUH.3aKOHBI COXpaHCHUA MACChl BCHICCTBA, COXPAHCHUS U MPCBPALICHUA

OK 01
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SHEPTrUM MPU XUMUYECKUX peakuusx. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU (YpaBHEHUS
OKHCIICHUS-BOCCTAHOBJICHUS,  CTENEHb  OKUCJIEHUSA, OKHUCIHUTEIb W  BOCCTAHOBHTEID,
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKUMH B IPUPOJAE, IMNPOU3BOACTBEHHBIX MPOLIECCAX U
KU3ZHEACSITEIIbHOCTH OPTraHU3MOB)

Tema 1.6.
CxkopocTb
peaKuui.
paBHOBECHE

XUMHNYCCKHUX
XUMHUYECKOE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh peakluu, €€ 3aBUCHMOCTh OT pa3IMYHbIX (PaKTOPOB: MPHUPOIBI pPEarupyrOIIuX
BEILECTB, KOHLEHTPALUU PEArUPYIOIIMX BEIIECTB, TEMIEPaTypbl U IUIOIAAN PEaKIHUOHHON
noBepxHOCTU. TemnoBble APPEKThl XUMUUECKUX PEAKIHMI: 3K30- M dHIOTEPMHUECKUE PEAKIIUH.
OOpatumble  peakuuud. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XMMHMUYECKOTO paBHOBECHsI (KOHLEHTpAlUsi PEareHTOB WJIM MPOAYKTOB pEaKlMH, JaBJICHHUE,
temneparypa). [Ipunnun Jle HlaTense

IIpakTHYecKue 3aHATHS

[IpakTnueckas pabGota NoS. «BnusHue pa3auuHbIX (QAKTOPOB Ha CKOPOCTh XUMHYECKON
peaxum».

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha
U3MEHEHHE CKOPOCTH XMMHYECKOU peakUuu. 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEAKLHUH OT
IIPUCYTCTBUSL KaTaJl3aropa Ha IPUMEpPE Pa3JIoKCHHS IEPOKCHIA BOAOPOJA € IOMOUIBIO
OUOKCHJAa MapraHina M KaTajassl. PelleHne NpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUM  Ha
npuMmeHenne npuHuuna Jle-Illarense u1d HaxOXIEHUS HANpPaBICHWUS CMEIICHHUS PABHOBECHUS
XMMHUYECKON peakluy U aHajau3 GakTOpOB, BIUSIOIMIMX HAa CMELIEHHEe XUMUYECKOTO paBHOBECHUS

OK 01
OK 02
IK 2.1.

Tema 1.7.

PactBopHI, TeopHUs
IEKTPOJIUTHYCCKOM
JIUCCOLIMAIMA U WOHHBIN
oboMeH

Conep:xaHue y4eOHOro MmaTepuasa

PactBopbl. Bunel pacTBOpoOB MO COJEP)KAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTS.
[lonsitTe o nucnepcHbIX cuctemax. VcTuHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas a0
BelecTBa B pactBope. [lonarue o Bogopoanom nokazatene (pH) pactBopa. DneKkTposnTuueckast
mucconuanus. CuibHbIE U cabble SJIEKTPOJIMTHI, HEANEKTPOIUThl. Peakiuu noHHOro oOMeHa

JlabGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpuroroBieHre pacTBOPOBY.

[IpuroTtoBiieHue pacTBOPOB 3aJaHHOW MACCOBOM JI0JIeH PAacTBOPEHHOIO BELIECTBA, MPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OmpeAeNieHHe Cpelbl PACTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCATBHOTO HMHIMKATOpa (KHUcHas, HeUTpanbHas, IIENOYHAas). 3aJaHus Ha COCTaBIICHUE
WOHHBIX peakuuid. PereHne mpakTUKO-OpPUEHTHPOBAHHBIX PACUETHBIX 3a/JlaHUi Ha PACTBOPHI,
WCIOJIb3yeMble B OBITOBOI U MPOU3BOJCTBEHHON AESITETLHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 2.1.

KonTpoubHnas pa6ora 1

CrpoeHue BeliecTBa 1 XMMUYECKHE peakuuu (1o paszzaeny 1)

Pa3nes 2. Heopranuydeckasi Xumust

10

15




Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOMCTBAHEOPIaHUYECKUX
BECIIECTB

Conepxanue yueOHOro Marepuasa

Meramibl.  [lonoxkenue wetawioB B Ilepuommyeckoit cucTeMe XHMHUYECKHX DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS JJICKTPOHHBIX O000JOYeK aroMoB MeTauioB. OOmme Qu3ndeckue
cBoiictBa MeTauioB. CIlaBbl METAJJIOB. DJEKTPOXUMHYECKUH Pl HAMPSKEHUM METaJUIOB.
XUMHUYECKHUE CBOMCTBA BOXHEMIIMX METAJUIOB (HATPUM, KaJIWH, KaJIbLIMM, MarHuid, aJlOMHUHHM,
IIMHK, XpOM, J>KeJe30, MeAb) W HuX coenuHeHud. OOmmMe crmocoObl IMONyYeHUsS METAIIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne HemetaioB B Ilepuonnueckoii cucreMe XumMudeckux aeMeHToB J[.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Dr3nueckre cBONCTBAa HEMETAIIIOB. AJIOTPOIHS
HEMETAJUIOB (Ha TpUMeEpe Kuciopoia, cepbl, (ochopa u yriaepoja). XMMUUECKHE CBOWCTBA U
MIPUMEHEHNE BaXXKHEUIINX HEMETAJUIOB (TaJIOr€HOB, Cepbl, a30Ta, (hocdopa, yriepoaa U KpeMHUs)
U UX COEIUHEHUH (OKCHAOB, KHUCIOPOJCOJEPKAIINX KHUCIOT, BOJOPOIHBIX COEAMHEHUN).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUN

XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHIOB, THIPOKCHIOB,
KHCIJIOT, CoJIeM | 1p.). ['eHeTnyeckas CBSI3b HEOPTaHUYECKUX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KJIaccaM.3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB IMPOCTHIX BEIIECTB, BOJIOPOIHBIX
COCTMHEHUH, BBICIIINX OKCUIIOB M THIPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocraBieHue ypaBHEHUH XHMHMYECKUX pEAKIHMH C y4acTUEeM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJJIOB U HEMETa/VIOB; OKCHIOB METaJUIOB, HEMETaJUIOB U
aM(pOTEepHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAHUNH M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe MITU
00BEMY OIHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEI[ECTBA) MPOAYKTOB pPEaKLWH, €CIIM OJHO M3 BEIIECTB MMEET MpuMecH. PerieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJNy4eHHE M O€30MacCHOE HUCIOJIb30BAHUE
BKHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOECCHOHANTBHOMN AeATeIbHOCTH YEIOBEKA

OK 01
OK 02
OK 04
IK 2.1.

Tema 2.2.
WNnentuduxarms

Conepxanue yueOHOro Marepuaja

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HCOPraHN4YCCKUX BCIICCTB

Jlaboparopuas padota Ne2«nenTudukamyss HEOPraHUIECKUX BEIICCTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJla4d 110 XUMHWYCCKUM CBOMCTBAM METAJLIOB U HEMCTAJJIOB, IIO
pacro3HaBaHUIO ¥ TIOJYYCHHUIO COCAMHCHHH METaNIOB M  HEMETaUIOB(B3aUMOICHCTBHUEC
TUIPOKCUIA ANIOMHUHHS C pacTBOpPaMU KUCJIOT M Lienouel,). nenTuduxanus HeopraHM4ecKux
BCIICCTB C HCIOJIB30BAHUEM HX (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHbIX Ka4YCCTBCHHLIX
peakumii. KadecTBeHHBIE peakuuy Ha Cyibdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KAaTHOHBI
MCTAJINIOBU KATHOH aMMOHUA

OK 04

KonTposabHas padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB (110 pa3aemy 2)

Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHN4YecKO XMMHHU

Tema 3.1.

Conep:xxanue yueOHOro Marepuaja

Knaccudukanus,
CTpOCHHE "
HOMEHKJIaTypa
OpPraHu4e€CKuX BCIICCTB

[Ipenmer opraHnveckoi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIyYEHUU HOBBIX
BEIIECTB M MarepuajoB. Teopus CTpOeHUs opraHuueckux coenuHeHuil A.M. Byrnepona, eé
OCHOBHbIE N0JI03KeHUsA. CTPYKTYpHBIE POPMYJIBI OPraHUYECKUX BEIIeCTB. ['oMoorus, n3oMepusi.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX: KpaTHbIE CBS3H, G- U M-CBSA3H.

[IpencraBnenne o kinaccudukanuu OpraHuyeckux BemiecTB. HoMeHkaTypa opraHHYecKHx
COEJJMHEHUH (CUCTEeMaTHYeCcKasi) U TPUBHAIbHbBIC Ha3BaHUS BAXXHEHUIINX IPEACTaBUTENEH KI1accoB
OpPraHUYECKUX BELIECTB

IIpakTHYecKkue 3aHATHS

[Tpaktrueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

OszHakomiieHHe ¢ oOpa3lnamMud OpraHM4ecKHX BEUIeCTB M MaTepuajaMH Ha HX OCHOBE,
MOJENTUPOBAHUE MOJIEKYJl OPraHUYECKHUX BEIIECTB, HAOII0IEHUE U ONHUCAHUE AEMOHCTPALIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUH (IUIaBJICHHUE, OOYTrIIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIIECTB
OTIENbHBIX KJIACCOB, MCIOJNB3ys HMX Ha3BaHUS MO CHCTEMaTH4YeCKOW U TPUBUAIBHOMN
HOMEHKJIaType (ITHJIEH, aleTWIeH, TJIMUepuH, (eHon, Qopmanbaerus, yKCycHas KHUCIIOTa,
rmnuH). Pacdersl mpocteiieil GopMynibl OpraHMYecKOi MOJIEKYIbI, UCXOJS U3 AJIEMEHTHOTO
cocrtana (B %)

OK 01

Pasnen 4. Yraesogopoabt

10

Tema 4.1.

Conepxanue yueOHOro Marepuasa

YrneBomopoasl U UX
MIPUPOJHBIE  MCTOYHUKH

Hpe,[[eJ'ILHLIC YrjieBo4OPpOAbl (aJ'II(aHBI)I COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. MertaH u 3TaH:
COCTaB, CTPOCHHUC, q)I/I3I/I‘leCKI/Ie U XUMHYECKHE CBOMCTBa (peaKI_[I/II/I 3aMCIICHUA U rOpeHI/IH),
TIOJIYYCHHUEC U IPUMCHCHUC.

OK 01
OK 02
OK 04
IK 2.1.
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HenpenenbHbie yriieBo10pobl(adKeHbl, aIKaAUCHbI, aJTKUHBI).

ANKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUM psAl. DTUJIIEH U IPOIUJIEH: COCTaB, CTPOEHUE,
¢u3nyeckue W XMMUYECKHE CBOMCTBa  (peakuuu TUAPUPOBAHMS, TAJOTCHHUPOBAHUS,
rUpaTalvu,0KUCICHUS U OJMMEPU3aIiH) IOJy4YeHUE U IPUMEHEHUE.

Ankamuensl: OyraaueH-1,3 u MetwnOyragueH-1,3, XUMHUYeCKoe CTpOCHHE, CBOWMCTBA (peakuus
MOJIMMEPHU3aLIH ), IPUMEHEHUE (JI1s1 CHHTE3a IPUPOAHOTO U CHHTETUYECKOIO KayuyKa U PE3UHBbI).
ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TIOMOJIOTMYECKMM psiA. ALETUIIEH: COCTaB,
XMMHUYECKOE CTpOeHHE, (U3NYECKHE M XHMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS,  TUApPATAllMM  TOPEHUs), TNOJydeHHe UM  NpUMEHEHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIsl CBAPKU M PE3KU METAJJIOB)

ApomMaruyeckue yriieBoJopobl (apeHsl). beH3om U Tomyos: cocTaB, CTpOEHHUE, (U3HUEcCKue u
XHUMUYECKHE CBOMCTBA (peakIy TaJoTCHUPOBAHHUS M HUTPOBAHUS), TIOJTyUYeHHE M TPUMEHEHHE.
TokcHYHOCTh apeHOB (BIHMSHHE OCH30J1a HA OPraHW3M dYelloBeKa). [ eHeTHUecKasl CBSI3b MEXIY
YIIIEBOOPOIAMH, TIPUHAUISKAIIUMHE K Pa3TMYHBIM KJIACCAM.

[IpupoaHble HCTOUHUKHU YTIeBOAOPOJ0B. [IpupoaHslii ra3 u nonyTHble HeTAHbIE ra3pl. HegTh u
e€ mpoucxoxacHue. CrocoObl TepepabOTKM HEPTH: TEPErOHKA, KPEKHHT (TEPMUUYCCKUU,
KaTaIUTUYeCKuii), mmponm3. IIpoaykTel mepepaboTku  HedTH, WX TNPUMEHEHHUE B
IIPOMBIIIICHHOCTH

1 B ObITy. KaMeHHBIHN yrosb U IpoIyKThl €ro NepepadoTKu

Tema 4.2.
DU3UKO-XUMHUYECKHE
CBOMCTBA YTJIEBOIOPOIOB

Copep:xaHue y4e0HOIro MmaTepuaja

JlabopaTropHble 3aHATHSA

JlabopaTtopnas pabota Ne3«CBoHCTBa Yyrie€BOI0POIAOBY.

TpuBuanpHas U MeXIyHapoJHAs HOMEHKIIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJTYYECHHUS
yriaeBoaopoaoB. [lomyueHne sTuineHa W U3ydeHUE €ro CBOMCTB. MojenupoBaHUEe MOJEKYIT U
XMMHUYECKUX TPEBpAIlCHUN YIIeBOJOPOAOB (Ha MpUMeEpe dTaHa, ITHIICHA, alleTWiIeHa U Jp.) U
raJIOT€HOIPOU3BOHBIX

OK 02
OK 04

Pa3nen 5. Kuciopoaocoaepskanye opranndeckne coeTuHeHUst

14

Tema 5.1.
Crnuptsl. DeHon

Conepxanue y4eOHOro Marepuasia

Hpe,[[eJ'ILHLIe OHOATOMHBIC CITUPTHI (MeTaHOJ'I n 3TaHOJ'I)I CTpOCHUC, (1)I/I3I/IIIGCKI/IC N XUMHWYCCKHEC
CBOMCTBA (peaKI_[I/II/I C AaKTUBHBIMU MCTaJlllaMH, T'aJIOTCHOBOAOPOJaMU, FOpCHI/Ie), IMPUMCHCHUC.
BOILOpO,Z[HLIe CBA3U MCXKAY MOJICKYJIaMU CIIUPTOB. DU3NOJIOTHYECKOE JEHCTBHE METaHOJa M
9TAaHOJIa Ha OPraHu3M YCJIOBCKaA.

MHoroaToMHEIE CIIUPTHI (BTHHCHF JIUKOJIb U FJ'II/II_IepI/IH)I CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC n XUMHYCCKHUC
CBOMCTBA (B3aHMOHCf/'ICTBHC CO MICIIOYHBIMU  MCTAJJIaMH, Ka4YCCTBCHHAsA PCAKIMA Ha

OK 01
OK 07
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MHOTroaToMHble crnupThl). Dusnosiornueckoe AeCTBME HA OpraHu3M 4elioBeka. [Ipumenenue
TJIMIEPUHA U STUIICHTJIUKOJIS.

®enon. CtpoeHHEe MOJICKYNBI, (U3UYECKHE W XHUMHYECKHE CBOHCTBa (eHona. TOKCUYHOCTH
(denota, ero GU3NOIOTUYCCKOE JICHCTBUE HA OpraHu3M venoBeka. [Ipumenenue geromna

Tema 5.2.

AJperuasl.
KapOoHOBBIEC KHCIIOTHI.
CrnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anpnerubl U KeTOHBI ((popManbleruy, ameranblIerui], aleToH): CTPOeHHE, (QHU3MUECKHEe U
XMMHMUYECKHE CBOMCTBA (peakuMM OKUCIEHHS M BOCCTAHOBJICHHUS, KAa4ECTBEHHBIE pEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpefeNbHblE KapOOHOBBIE KHUCIOTHI (MypaBbUHAsi M YKCYCHasi KHCJIOTHI):
cTpoeHue, (U3MYecKue W XUMHUYECKHME CBOMcTBa (OOIIME CBOMCTBA KHCIOT, PEAKIIHs
sTrepudukanmm), moiaydeHue U npumeHeHue. CTeapuHOBas W OJIEMHOBas KHUCJIOTHI Kak
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MIponau3 ciaoxHbIX 3QupoB. Kupsl.
I'maponus xupos. [Ipumenenne xupos. bruosornyeckas poss )KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
VrieBoasl

Copep:xaHue y4e0HOIr0 MmaTepuaja

VYrieBoapl: cocTaB, KiacCH(pUKAIMS YIJIEBOJOB (MOHO-, MU- W ToOJMcaxapuipl). [moko3a —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (DU3NYECKHEe W XUMHYECCKHE
CBOWCTBAa TJIIOKO3bI (B3aummojelicTBue ¢ ruapokcuaoM wmeau(ll), oxuciaeHme aMMHuadyHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHHE, OPOKEHHUE TIFOKO3bI), HAXOXKICHUE B MIPUPO/IE,
MPUMEHEHHE TJIIOKO3bI, OWOJIOTHYECKAs pOJIb B IKU3HEIEATCILHOCTH OpraHHW3Ma YeJoBeKa.
doTtocunTte3. PpyKTO3a KAK U30MEP TITFOKO3BI.

Caxapo3a — TpeICTaBHTENIb JIHUCAaXapHJIOB, THUIPOJU3 Caxapo3bl, HAXOXXKJCHHE B MPHUPOIAEC H
MIPUMEHCHHE.

[Tonucaxapuapl: Kpaxmana W LEJUII0J03a Kak IPUPOJHbIE MoiuMepbl. CTpoeHue Kpaxmaia u
LIEJUTIONIO3bI, PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxMaJa (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOIiCTBa
KHUCJIOPOI0COAECPKAILNX
OPraHu4eCKUX
COCIMHEHU U

Conepxanue yueOHOro Marepuaja

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckas pabora Ne8. «HomeHkiaTtypa  KHCIOPOJOCONEPKAIIMX  OPTraHUYECKHX
COCJIMHEHU.

TpuBmnaneHas U MEXIyHapOoJHAs HOMEHKIATypa, XMUMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYECHHUS
CIUPTOB ¥ (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, anbIeruioB U kKeToHOB. COCTaBJICHHUE CXEM
peakiuii (B TOM 4HCJIE MO MPEJIOKEHHBIM [EeMOYKaM MPEBpaIlleHui), XapaKTepH3YIOIINUX

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KUCIOPOA0COACPKALIUX OPraHUUECKUX COSAMHEHU M

[MpakTnaeckas pabora Ne9. «Xumudeckne W (PU3NUYECKUE CBOWCTBA KHCIOPOJOCOICPIKAIINX
OpraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIOJEHME M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB,
Ka4eCTBCHHBIC DPEAKIMH OJIHOATOMHBIX CHHPTOB (OKucieHHe 3TaHoia okcuaoM wmemu(ll)),
MHOTOATOMHBIX CIHUPTOB (B3auMojelcTBue riunepuHa ¢ ruapokcuaoMm menu(ll)), ampaernnos
(okuciieHHe aMMHUayHBIM  pacTtBopoM okcuma cepeOpa(l) wu  rumpokcumom  memu(ll),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), H3y4EHHE CBOMCTB pacTBOpPA YKCYCHOW KHCIIOTbI

Pasnen 6.A30Tcoep:kanye OpraHnyecKue coeTuHeHusl 4
Tema 6.1. Copep:xaHue y4eOHOro marepuasa 4 OK 01
AMUHBL. AMUHBI: METHJIAMHUH — MPOCTEHIINI NPEACTAaBUTEIb aMUHOB: COCTaB, XMMHUYECKOE CTPOECHHE, OK 02
AMUWHOKHCIIOTEL. (br3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B IPUPOJIE. OK 04
benku AMMHOKHUCIIOTHI Kak amM(pOTEepHBbIC OpraHWYECKHe coenuHeHMs. DU3NUeCKue U XUMHYECKHE

CBOWCTBA aMHMHOKHCJIOT(HAa TIpuMepe TyMIKHA). bruosornueckoe 3HaYeHHE AaMHHOKHUCIIOT. 2

IlenTnael.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTOpUyHash M TpPETHYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpalusi, KaYeCTBEHHbIE peakluu Ha OelIKu

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Nel0. «CBoiicTBa a30TOCOIEPIKAIMMUX OPraHUIECKUX COCTUHECHUIN.

Ouznyeckue ¥ XMMUYECKHUE CBOMCTBA aMUHOB (peakUUC KUCIOTAMU U TOPEHUs) U aMUHOKHUCIIOT 2

(Ha mpumepe rimnuHa). Habmionenne u onucaHue JEeMOHCTPAIIMOHHBIX OIBITOB:IEHATYPALIUS

OEITKOB MPHU HArPEBAHUH, [IBETHBIC PEAKIIMH OCIIKOB
Paszgea 7.BbIcOKOMOJIEKYJISIPHbIE COCAUHECHUS 2
Tema 7.1. Conepxanue yueOHOro Marepuasa 2 OK 01
[InacTmacchl. IIpakTnyeckune 3aHATHS 2 OK 02
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Kayuyku. BonokHna

[Ipaktuyeckas pabora Nell. «CuHTe3, aHanu3 U KiIacCU(UKAIMSA BBICOKOMOJIEKYIISPHBIX
COCIMHEHUI»

OcHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUN: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEOHSAs MoJeKyaspHas Mmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUsl U MMOJUKOHICHCALIUSL.
O3HakomiieHHEe ¢ oOpa3laMu IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB:
I1acTMacchl (MOJMATUIIEH, MOJUIIPOIMIECH, MOIMBUHWIXIOPU, MOJMCTUPOI); HATypalbHBIA M
CUHTETHYECKHE Kayuyyku (OyTaJUeHOBBIH, XJIOPONPEHOBBII U HM3OMPEHOBBIN); BOJOKHA
(HaTtypanbHbBle (XJIONOK, IIEPCTh, MIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,BHCKO3a),
CUHTETHYECKHUE (KalpoH U JIAaBCaH)

OK 04
IK 2.1.

KonTposabHas padora 3

CTpyKTypa ¥ CBOMCTBA OPraHUYeCKUX BenecTs (1o pasaenam 3-7)

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAePKaAHME (COAePKAHUE TPUKJIIATHOTO MOTYJIS)

Pazjien 8.Xumus B ObITY M NPOU3BOICTBEHHOM /1€ATEIbLHOCTH Ye10BeKa

Tema 8.1.

XUMHYECKHE TEXHOJIOMUH
B IOBCEIHEBHOMU
u npodecCuoHAITBHON
JIEeITEILHOCTH YeJIoBEKa

Copep:xaHue y4e0OHOIro MmaTepuaja

|| o |IN

[IpaBuna sKOJOrHMYECKU I1€1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LEeIsIX COXpPAaHEHHUS CBOETO 3J0POBbS M OKpYXKalolled MNpUPOTHOW cpenabl, OMacHOCTh
BO3JICHCTBUSL HA JKUBBIE OpPraHU3Mbl OPraHUYECKHX BEUIECTB OTICJIBHBIX  KJIACCOB
(YrneBoJopoJipl, CHOUPTHI, (EHOJbI, XJIOPOPraHUYECKHWe MPOU3BOJHBIC, AlbAETHABI U JIp.),
MoKa3aresb MPeAeNbHO TOMYCTUMONW KOHIEHTPAIlMU U €r0 UCIOJIb30BaHuUE.

Ponp xumum B oOecrneueHUM SKOJOTHYECKOW, SHEPreTMYecKo M MUIIEeBOH 0e30MacHOCTH,
pa3BUTUM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B  3aBUCHUMOCTM OT BHJA
podeccuoHaIbHOM IS TEILHOCTH), HOBBIX HICTOYHUKOB SHEPruu (aJIbTEPHATUBHBIE UCTOUYHUKU
sHepruu). [loHsTHe O Hay4YHBIX METOJAaX IIO3HAHUS BEIIECTB U XUMHUYECKHX pEaKLUu.
[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MOJYYEHUS! Ba)KHEHIIHX
BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIOThI, METaHOJIA).

XuMHUS U 3/0pOBbE 4YElOBEKa: TMpaBuiia O€30MacHOr0 MCMOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas padora Nel2. «lIpuMeHEHHE XMMHUYECKHX BEUIECTB M TEXHOJOTHH C y4eTOM
Oymyuieit mpodeccHoHaIbHON AESITETbHOCTIY.

Pemienne keiic-3amau 1Mo TeMaMm: TIMIIEBbIC MPOJYKTHI, OCHOBBI pAlMOHAIBHOTO THTAHHS,
BXHCWINIME CTPOMTENIbHBIE W  KOHCTPYKIMOHHBIC  MaTepHalbl, CEIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHUKa, MaTepuayibl JUIsl SJICKTPOHHMKH, HaHOMaTCpHAIbI,

OK 01
OK 02
OK 04
OK 07
IK 2.1.
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TEeKCTHJIbHBIE BOJIOKHA, MCTOYHMKH SHEpPrHH, OpPraHHMYECKHe W MHHEpaJbHBIC YAO0OpeHHS,
JIEKapCTBEHHbIE U KOCMETHUYECKHE Mpernaparbl, ObITOBAs XUMUS, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amra: IlpeacraBieHue pe3ylnbTaTOB pelIeHWs Keic-3agad B (GopMe MHUHH-IIOKIIAAA
(omyckaeTcst UCTIOIh30BaHUE TPAYUIECKHUX M MMPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpome:xkyTounasi arrectauus (nuddepeHupoBaHHbIN 3a4eT)

Bcero

72
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3. YCJOBUS PEAJIN3ALIMUA PABOYEN ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJBHON JUCIUIJINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY 00eCIedeHUuI0

Peanuzanust mporpamMmbl AUCHUIUIMHBI TpeOyeT HaMuus y4eOHOro KaOuHeTa
€CTECTBEHHO-HAYYHBIX AUCIUIUIMH, OCHALIEHHOTO C COOTBETCTBHUHM C MPUIIOKEHUEM 7
OOIL

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Jlns  peanuzarnuu  nporpaMmbl  OuOnHoTeuHbld  (GOHJ — 00pazoBaTEIbHOM
OpraHM3alMy JOHKEH HMMETh TEYaTHBIC W/WIU JJIEKTPOHHBIE 00pa30BaTelIbHBIE U
MHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBAaHHBIC JUISI  HCIONB30OBAHHUS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe TSTH JIET C MOMEHTA U3JaHMUS.

3.2.1 OcHoBHas yueOHasl JIUTEPATYpPa

1. Pym3utuc, I'. E. Xumus: 6a308Bsbiii ypoBens : yueonuk / I'. E. Pynzutuc, @.
I'. ®enpnman. — Mockaa : [Ipocsemienue, 2024. — 336 ¢. — ISBN 978-5-09-
111351-8. — TekcT : anekTpoHHbI // JIaHb : 2IeKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/408677

3.2.2 lonmosiHUTEIbHAS yUueOHasl JUTEepaTypa

1. AndpunorenoBa, W.B. Xumwus. bazoBeiii ypoBenb: 10—11 xmacchr :
y4eOHUK 151 cpenHero obmero obpasoanus / U. B. Andunorenosa, A. B. badkos,

B. A. TlonnkoB. — 2-¢ wu3a., ucnp. u gom. — Mocksa : M3garenscTtBo [OpaiiT,
2024, — 290 c. — (O6meobpazoBatenbblii uki). — ISBN 978-5-534-16098-7. —
Texct : onexktponusiii // OOpaszoBarenbHas mnatdopma IOpaitt [caliT]. —

URL.: https://urait.ru/bcode/544870

2. Aupunorenoa, M. B. Xumus . yuyeOHUK M TPAKTHKyM JUIS CPEIHETO
npodeccroHaIbHOTO obOpazoBaHus / H. B. AadunoreHosa, A. B. ba6kog,
B. A. [lonkoB. — 2-¢ w3n., ucnp. u gom. — Mocksa : HznatensctBo IOpaiiT,
2024. — 291 c. — (Ilpodeccuonanproe obpazopanne). — ISBN 978-5-534-11719-6.
— Teker : snextponnsii // OOpaszoBarenbHas tuiatrgopma FOpait [caliT]. —
URL.: https://urait.ru/bcode/538526

3. Anapues, A. . O6mas xumus. COOpHUK 3aIaHHUI ¢ TPUMEpaMU PEIICHUN !
yaeOHOe TIocoOure i cpeiHero nmpodeccuoHanbHoro oopasopanus / A. M. AnmapHes,
JI. 1. Abonnna. — 2-¢ wm3na., ucnp. u gom. — Mocksa : HzmatensctBo IOpaiit,
2024. — 127 c. — (Ilpodeccuonanproe obpazopanne). — ISBN 978-5-534-09932-4.
— Texker : snextponssid // OOpasoBarenpHas tuiatrpopma FOpa#t [caliT]. —
URL.: https://urait.ru/bcode/539181

4, T'abpuensn, O. C. Xumus: 10-i kmacc: 6a30BbIiil ypoBeHb : yueoHuk / O. C.

l'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ usn., crep. — Mocksa :
IIpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekcr :
ANEeKTpOHHBIN //  JlaHb : 3JeKTpoHHO-OuMOnmoteunas cuctema. —  URL:

https://e.lanbook.com/book/335039
23



5. I'abpuensn, O. C. Xumus: 11-ii kinacc: 6a30Bbiil ypoBeHb : yueOHuk / O. C.

l'abpuensn, U. I'. OctpoymoB, C. A. CnagkoB. — 5-¢ usn., crep. — Mocksa :
IIpocBemenune, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Texkcr :
ANEKTPOHHBIN //  JlaHb : 3JeKTpoHHO-OuMOnMoteunas cuctema. —  URL:

https://e.lanbook.com/book/335036

6. MapteinoBa, T.B. Xumusa: y4eOHMK M NPAKTHUKyM IS CPEIHEro
npodeccuonansHoro  obpaszoBanusi/  T. B. MapteinoBa,  U. B. ApramonoBa,

E. b. l'onynoB ; mox oOmieit penakiuedt T. B. MapteiHOBOM. — 2-€ W3MA., UCHp. U
non. — Mocksa : UznatensctBo HOpaiit, 2024. — 368 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-11018-0. — TekcT : DSIEKTPOHHBIH //

Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536721
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YUEBHOM
JUCHUATNIUHBI

Kontpoib W oOmeHka pe3ynbTaTOB OCBOEHHUs 00111€00pa3oBaTeIbHON
JUCHUIUIMHBIL PACKPBIBAIOTCSA 4epe3 AUCHUIUIMHAPHBIE (IIPEIMETHbIE) PE3YJIbTaThI,
HalpaBJIeHHbIE Ha (POPMHUPOBAHHE OOMIUX U MPOPECCUOHATBLHBIX KOMIETECHIINI 1O
pazzenam U TeMaM CoJiep KaHusl y4eOHOro Marepuania.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHBIX
KOMMETEHIHSA MeponpusITUs
OK 01. Beibupats criocoObl | Temsr: - YCTHBIN OIIpOC;
pereHus 3aaa4y 1.1,1.2,2.1,2.2,3.1-3.3, 4.1-4.3, - TECTUPOBAHNE;
npodeccCuoHaTbHOM 5.1,6.1,6.2, 7.1. - CaMOCTOSTEIbHAS
NEeATEIHLHOCTH pabora;

MPHUMCHUTCIBHO K
Pa3JIMIHBIM KOHTCKCTaM

- MPAKTUIECKOE 3aHSATHEC;
- 1abOpaTOPHOE 3aHSTHE;

OK 02. Ucnons3oBaTh Tewmbr: - nupdepeHIPOBaHHBIN
COBpPEMEHHBIC CPEICTBA 1.2,3.1-3.3,4.2,4.3,5.1, 6.1, 6.2, 3a4uer

MMONCKA, aHaJIN3a U 7.1

HWHTEPIIPETAINH

uHpopmanuu, u

nH(pOpMaITMOHHBIC

TEXHOJIOTHUH IS
BBITIOJTHEHUS 3,144
npodeccHnoHaTbHOM
JESTEIbHOCTH

TeMmbr:
2.2,3.3,42,43,6.2,7.1

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

TeMmbr:
3.2,4.1-43,5.1,6.1,6.2, 7.1

OK 07. ConericTBOBaThL
COXPAaHEHUIO OKpYXKaroIIeH
Cpelibl, pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MPOM3BOICTBA, 3((HEKTUBHO
JIeMCTBOBATh B UPE3BhIYANHBIX
CUTYaIUIX

P 2, Temsr 21., 2.2, IT-0/c
P 3, Tema 3.1, 3.2, [T-0o/c
P4, Tema4.1, 4.2, I1-o/c
P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, IT-o/c

IIK 2.1 OcymecTBusTh
oTpeieNieHne U yCTpaHeHHE
OTKa30B B paboTe
CTaHLMOHHBIX, IEPETOHHBIX,
MUKPOIPOIIECCOPHBIX U
JIMarHOCTHYECKUX CHCTEM
aBTOMATHKH.
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