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Pa6ouas mporpamma yue6Horo npeamera OVYII1.07 Xumus paspaborana Ha OCHOBE
TpeOOBaAHMUIA:

denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENILHOTO CTaHIApTa CPEAHETO
oOmiero oOpa3oBaHMsI, YTBEPKIECHHOTO TpUKa3oM MuUHHUCTEpCTBa 00pa3oBaHUS U
Hayku Poccutickoit denepanuu ot 17 mas 2012 1. Ne 413 (manee — ®T'OC COO);

denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENBHOTO CTaHIApTa CPEAHETO
npodeccruoHanbHOro obpazoBanus 1o mnpodeccun 08.01.28 Macrtep OTIEIOUHBIX
CTPOUTEIBHBIX W JEKOPATHUBHBIX PaOOT, YTBEP)KASCHHOTO TNPHKa30M MHHHCTEpPCTBA
npocselenus Poccuiickoit @enepannu ot 18 mas 2022 r. N 340 (nanee — ®I'OC CII0),

C ydyeToMm TojiokeHuil dDenepanbHON 00pa30BaTEIbHONW MPOrpaMMbl CPEIHETO
oOmiero o0pa3oBaHus, YTBEP)KIEHHOM MpHKa3oM MMHHCTEpPCTBA MPOCBELECHUS
Poccutickoii ®enepanun ot 18.05.2023r. Ne 371, ¢ yduerom nosrydaemMoit mpoQeccum.



COJIEP)KAHME

1 | [TosicHuTenpHAs 3aMKCcKa y9eOHOTO IpeaMeTa « XuMHUsDY 5
2 | Conepkanne y4eOHOTO MpeaMeTa 6
3 | IInaHupyemble pe3yJabTaThl OCBOECHHS TPOrpaMMBbl 10 XMMHUHU Ha ypoBHe CI1O 11
4 | TemaTnyeckoe MJIaHUPOBAHUE 19




1. llosicHUTEILHAA 3aNINCKA

Peanuzamust conepkaHuss ydeOHOro MpeAMeTa MPEAroiaraeT CcoOoIeHne
MIPUHIINATIA IPEEMCTBEHHOCTH 10 OTHOIICHHIO K COJIEP)KAaHUIO Kypca XUMUS Ha CTYTICHU
OCHOBHOTO 00111er0 00pa3oBanus. B 1o e Bpems yueOnsiii npeamer OYIL.07 Xumus
TUISt po¢eCCUOHATIbHBIX 00pa3oBaTEIbHBIX OpraHu3alnii obJnaaer
CaMOCTOSITETFHOCTHIO U 1[ETHHOCTHIO.

Pabouas nporpamma yueoHoro npeamera OYI1.07 Xumust uMeeT MeKXIpeIMETHbIC
CBsI3M C 00I1Ieo0pa3oBaTeIbHBIME YueOHbIMU TIpeameTamMu dusnka, buomnorus, ObXK,
Marematuka u  npodeccuonansHbiMu  auctiumimHamMu  OIMI[.02  OcHoBHI
ctpoutenbHoro MarepuanoBeneHus, OIIL.07 OCHOBBI 3JIEKTPOTEXHUKU C TTpaBUIIaMU
OXpaHbI TPy/a.

XuUMHUECKoe 00pa3zoBaHuE, MOJIy4aeMOe BBIIYCKHUKaMH 001Ie00pa3oBaTeabHOM
OpraHM3aliM, SBISETCS HEOTHEMJIEMOM 4acThi0 MX 0Opa3oBaHHOCTH. OHO CITYKUT
3aBepUIAIONIMM STallOM pEealM3alMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIIIOYEBBIX LIEHHOCTEH, MPHUCYLIMX LEJOCTHOM CHUCTEME XMMHUYECKOTOo OOpa30BaHMIL.
OTH LIEHHOCTH KaCalOTCs MO3HAHUS 3aKOHOB TPUPO1bl, GOPMUPOBAHUS MUPOBO33PEHUS
U o0IIei KyJIbTyphl U€JIOBEKa, a TAKKe SKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3I0pOBbI0 U TpUPOAHON cpene. Peamusyercs xumuueckoe o0OpazoBaHuE
00yUarmMxcsi Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHMs CPEICTBAMU YUYEOHOTO
npeaMera «XUMHs», CoAepkKaHUe U MOCTPOCHUE KOTOPOIO OIpeieeHbl B IporpaMMe
10 XUMUU C YUETOM clieln(PUKH HAYKU XUMUH, €€ 3HAUCHHUs B IO3HAHUU MIPUPOJBI U B
MaTepUalbHOW >KM3HM OOLIECTBA, a TaKXKe C y4€TOM OOHIMX LEJIedl U NPHUHIIUIIOB,
XapaKTEepU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHET0 00I1ero 00pa3oBaHus
B Poccuiickoit ®enepannu.

XUMHUsl KaK BJEMEHT CUCTEMbl E€CTECTBEHHBIX HAyK WIpaeT ocoOyl pojb B
COBPEMEHHOW LIMBWIIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuadbHON KynbTypbl. OHa
BHOCUT CBOM BKJIaJ, B (OPMUPOBAHHME PALMOHAIBHOTO HAYyYHOTO MBIIIJICHUS, B
CO3/IaHUE LIETIOCTHOTO PECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE IPUPOIbI
U YeJIOBEKa, KOTOpoe (POPMHUPYETCS B XUMUU HA OCHOBE NMOHMUMAaHMUS BEIIECTBEHHOIO
COCTaBa OKPYKaroILIEero MUpa, OCO3HAHKS B3aUMOCBSA3U MEXIY CTPOCHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSMU MTPUMEHEHUS.

TecHO B3aMMOJEWUCTBYS C APYTMMHM €CTECTBEHHBIMM HayKaMU, XUMHS CTajia
HEOTHEMJIEMOM YacCTbl0 MHUPOBOW KYJBTYPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO
Tpylla M >KM3HU Kaxjoro ujeHa oOmiectBa. CoBpeMeHHass XHMHS KakK Hayka
co3uaTeNbHasl, KaKk HayKa BEICOKMX TEXHOJIOTHIA HAIIPaBJICHA Ha PEIIeHUE TI100aTbHBIX
npo0jeM yCTOWYMBOTO pAa3BUTHSA UYEITOBEYECTBA — CHIPHEBOM, IHEPTETHYCCKOM,
MUIIEBOM, SKOJIOTUUECKONU O€30aCHOCTH M OXPaHbI 3/I0POBbSL.

ConepmaHI/Ie IIporpaMMbl HAIIPAaBJICHO HA JOCTHIKCHUC CIICOYIOIIUX ueneﬁ:



* popMupoBaHue y 00y4aIOIIUXCS YMEHHS OLIEHUBATh 3HAYUMOCTh
XUMHUYECKOTO 3HAHUSA JIJIS1 KaXKI0TO YEJIOBEKA;
* opMupoBaHue y 00yUaIONMUXCS TIETOCTHOTO NIPEICTABICHUS O MUPE U POJIU
XUMHH B CO3JJaHUH COBPEMEHHOM €CTECTBEHHOHAYUYHOW KapTUHBI MUPA; YMEHUS
OOBSACHATH OOBEKTHI U MPOIIECCHl OKPYIKAIOIIEH IEHCTBUTEILHOCTH:
MIPUPOTHOM, COLIMAIIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEIbI, — UCIIOJIb3YS IS
ATOTO XUMUYECKUE 3HAHUS;
* pa3BUTHE Y 00yYaIOLMXCsl YMEHHUI pa3nnyaTh (GakThl U OLICHKU, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBS3b
KPUTEPUEB C ONPEACICHHONW CUCTEMON IIEHHOCTEH, (POPMYIUPOBATH U
000CHOBBIBaTh COOCTBEHHYIO MO3UITHIO;
* MpUOOpETEHNE 00YUAOIITUMHUCS OTBITA PA3HOOOPA3HOU JIEITEIIBHOCTH,
MTO3HAHUS U CaMOIIO3HAHNS; KJIFOUEBBIX HaBBIKOB, UMEIOIIIMX YHHUBEPCAIbHOE
3HA4YCHUE IS pa3IMYHBIX BUJIOB JICSITEILHOCTH (HABBIKOB PEIICHUS TIPOOJIEM,
NPUHATHUS PEIICHU, TOUCKa, aHaI13a U 00pabOTKH UH(POpPMaLIUH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHHI, COTPYAHUYECTBA,
0e30macHOro O0paIIeHust ¢ BeIeCTBaMH B TTIOBCEHEBHOM JKU3HU).

Jst m3yuenns npeamera OVYII. 10 Xumust Ha 6a30BOM ypOBHE CPETHETO
oO1iero oOpa3oBaHus OTBOAUTCA 72 Yaca, B TOM YKCJIE 2 Yaca Ha
po(ecCHOHAIEHO-OPUEHTUPOBAHHOE COAEPIKaHNUE.

N3yuenue yuebnoro npeamera OVYIL. 10 Xumus 3aBepuiaetcsi HpoOMexyTOYHOM
aTTectarueil B hopme nudpepeHrpoBaHHOTO 3a4éTa B paMKax OCBOCHUS
[ITIKPC Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHuUs.

2.Conep:xanue y4e0OHOro npeamMera

Paznen 1. OcHOBBI CTPOEHMS BellleCTBA.
Tema 1.1. CTpoeHue aTOMOB XUMHYECKHMX JIECMEHTOB U IPUPOAA XMMHUYECKOM
CBS3U.
CoBpeMeHHasg MojieNib CTpOeHUsI aToMa. CUMBOJIMYECKUHN SI3bIK XUMUHU. XUMHUYECKUN
AJIEMEHT. DJIEKTPOHHAsl KOHpurypaius atoma. Knaccudukaius XuMU4eCKUX
AIIEMEHTOB (S-, p-, d-37eMeHThI). BasieHTHbIE 351eKTpOoHBI. BaneHTHOCTh. DneKkTpoHHas
MIPUPOJIa XUMUYECKOM CBS3U. DIEKTPOOTPULATEIBHOCTh. BHUIbI XUMUYECKOM CBS3H
(KoBaJIeHTHas, IOHHAs!, METAJUINYECKasi, BOJOPOAHAS) U CIIOCOObI e 00pa3oBaHUsI.
IIpakTuyeckue 3ansiTus: Permenne 3a1anuii Ha UCIIOJIb30BAHUE XUMUYECKOU
CUMBOJIMKY Y Ha3BaHUM COCIMHEHUH 110 HOMEHKIIATYPE MEKIyHAPOIHOIO CO3a
TEOPETUYECKON U ITPUKIATHOW XUMUHU U TPUBUAIBHBIX HA3BAHUM JIJIs1 COCTaBJICHUS
XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COEIUHEHUH (OKCUAOB, CYIb(UIO0B, THAPUIOB U
T. Il.) U APYTUX HEOPTaHUYECKUX COEIMHEHMI OTIENbHBIX KIaccoB. [IpakTuueckue
3aJl1aHHs] HA YCTAHOBJICHHUE CBSI3M MEKy CTPOCHUEM aTOMOB XMMUYECKHUX DJIEMEHTOB U
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MEPUOIMYECKUM U3MEHEHHUEM CBOMCTB XMMHYECKUX IJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUHU C MOJOXKEHUEM [leprnoanyecKoil CUCTEMBI.

Tema 1.2. Ilepnoauyecknii 3axkoH u tadauna .. MenneneeBa

[Tepuognueckas cucrema xuMudeckux aiuemeHToB .M. MenaeneeBa. @usnueckui
cMmbici [lepuoanueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CJI0KHBIX BEIIECTB B
COOTBETCTBHH C TOJIOKEHUEM XUMHUYECKOT0 3JieMeHTa B [leproaudeckoii cucteme.
MupoBo33peHUeckoe U HayuHoe 3HaueHue [lepuoanueckoro 3axkona /.M.
Menaeneesa. [Ipornossl [I.11. Menaeneea. OTKpBITHE HOBBIX XUMHUYECKUX
a7eMeHTOB.PerieHne npakTHKO-OpHEeHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUI Ha
XapaKTepHU3allui0 XUMUYECKUX JIEMEHTOB « MeTaimueckre / HeMeTaNIMIeCKUe
CBOMCTBA, JICKTPOOTPHUIIATEIILHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUHU C UX
AJIEKTPOHHBIM CTPOCHHUEM U TMOJIOKEHUEM B IEPUOJUUECKON CUCTEME XUMUUYECKUX
sanemenToB (.M. MeHnneneeBa»

Paznen 2. XuMuuyeckue peakiuu

Tema 2.1. Tunbl XMMHUYECKHUX PeaKIMd.

Knaccuduxanus v TUIbI XUMHUYECKUX PEAKIMI C y4acTUEM HEOPTraHUUECKUX BEIECTB.
CocrapiieHuE ypaBHEHUM peakIuii COeTMHEHMS, PA3JI0KEHUS, 3aMEIIeHUs, 0OMEHa, B
T.4. pEaKIUid TOPEHUS, OKUCICHUSI-BOCCTAHOBIICHUS.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb OkucaeHus. OKUCIUTEINb U
BOCCTaHOBUTEbL. COCTaBJICHUE U YPABHUBAHUE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuii METOIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC
pEeaKLMu B MPUPO/IE, MPOU3BOJICTBECHHBIX MPOLIECCAX U KUZHEACATECIBHOCTH
OPTaHU3MOB.

IIpakTudeckue 3ansiTusi: KonuyecTBeHHbIE OTHOLICHUS B XUMUKM. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XMMUM M PACUYEThI IO YPABHEHUAM XUMUUYECKUX PEAKIIMI.
MouJib Kak €IMHMIA KOJIMYECTBA BelllecTBa. MoJisipHas Macca. 3aKOHbI COXPaHEHUS
Macchl U SHEepruu. 3aKkoH ABoraapo. MosspHbIil 00beM razoB. OTHOCUTETIbHAS
IJIOTHOCTH T'a30B. PacueTsl 110 ypaBHEHUSIM XUMUYECKUX PEAKIUi C UCIIOJIb30BAHUEM
MaccChl, 00beMa (HOpMaTbHBIEC YCIIOBHS) Ta30B, KOJUYECTBA BEIICCTRA.

Tema 2.2. DJIeKTPOJIMTHYECKAS JUCCOUALUS U HOHHBII 00MeH.

Teopus 3J€KTPOTUTAUECKON JUccoMani. MoHbl. DIEKTPOIUTHI, HEIJIEKTPOIUTHI.
Peakuiun nonnoro ooMena. CoctaBlieHHE peaKIuii HOHHOTO OOMEHa IMyTeM
COCTABJICHUSI UX TIOJIHBIX M COKPAILIEHHBIX HOHHBIX YpaBHEHUH. KMCIOTHO-OCHOBHBIE
peakuuu. 3aJaHusl HA COCTABJICHUE MOHHBIX PEaKIUH.

JlabopaTopHble 3anusaTus: JlaboparopHas padota “THUITbl XUMHUYECKUX PEAKITHI .
HccnenoBanue THIIOB (110 COCTaBY M KOJIUYECTBY UCXOIHBIX M 00pa3yrONIUXCs
BEILIECTB) U MPU3HAKOB XMMUYECKUX peakuuid. [IpoBeneHne peakiuiit HOHHOTO
oOMeHa, ompeIelICHHE Cpeibl BOJHBIX PaCTBOPOB. 3aJaHUs Ha COCTABICHUE HOHHBIX
pEaKIU.

Kontpoabnas padora 1 «CTpoeHne BemecTBa 1 XUMHYECKHE PeaKI[UN»

Pasznen 3. CTtpoenne u cBOHCTBA HEOPraHUYECKUX BelleCTB.

Tema 3.1. Knnaccupukanusi, HOMEHKJIATYPAa U CTPOEHUE HEOPTAHUYEeCKHUX
BellecTB



[IpeameTt Heopranuueckoit xumuu. Kinaccudukaius HeOpraHU4ecKrux BEUIECTB.
[TpocThle u ciioxHbIe BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHUIBI,
TUJPOKCHU/IBI, KUCIIOThI, COJIN). B3auMOCBsI3b HEOPraHUUECKUX BEUIECTB. ArperaTHble
cocTosiHus BemiecTBa. Kpucrtamnueckue u amopgHblie BelecTBa. TUIIbI
KPUCTALTMYECKUX PEIIECTOK (aTOMHAs!, MOJICKYJIsIpHAsl, MOHHAS, METAJTTUYECKast ).
3aBUCHUMOCTD (PU3UYECKUX CBOMCTB BEUIECTBA OT THUIA KPUCTAIIMUECKON PEIIETKH.
3aBUCHUMOCTh XMMUYECKOW aKTUBHOCTH BEUIECTB OT BHJIa XUMHUECKOM CBSI3U U TUIA
KpUCTAJUIMUECKOU pemieTku. [[puunnbl MHOrooOpa3us BellecTB

IIpakTnueckue 3anaTusi: HoMeHKIaTypa HEOpraHNYECKUX BEUIECTB: HA3BaHUE
BEILECTBA UCXO/IA U3 UX XUMUYECKON (POPMYIIbI UM COCTABIEHUE XUMUYECKOM
dbopmybl Kcxo1s U3 Ha3BaHMs BeulecTBa o MexayHapoaHoit (MIOITAK) unun
TPUBHUATILHON HOMEHKJIATYPE.

Periennie npakTUuueckux 3aJaHuii Mo KiacCu@UKalui, HOMEHKIIAType U XUMHUYECKUM
dbopMynaM HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (YTapHBIM ra3, yriieKUCIbIN
ra3, aMMUaK, raiieHasi i3BeCTh, HEralleHasl U3BECThb, MUTHEBAS COMA U IPYTHX):
HA3bIBATh U COCTABJIATH (POPMYJITbI XUMUYECKUX BEIIECTB, ONPEICIIAThH
MPUHA/JIEKHOCTH K KJ1accy.

Hcrounnku xumudecko nHpopMaiuu (CpeIcTB MacCoBO MH(popmaIuu, ceTh
Wurtepnet u npyrue). [louck nadopmaliy mo Ha3BaHUSM, UIAECHTU(DUKATOPAM,
CTPYKTYPHBIM (pOpMYyJIaMm.

Tema 3.2. ®U3MKO-XUMHUYECKHE CBOWICTBA HEOPraHMYECKHUX BelleCTB.

Metamibl. O0mue pu3nvyeckue 1 XMMHYECKUE CBOcTBa MeTaioB. CriocoObl
ITOJTyYEHHUsI. 3HAUCHHE METAJUIOB U HEMETAJUIOB B IIPUPOJIE U JKU3HEAEATEIIBHOCTH
YeJoBeKa U Opranu3MoB. Kopposusi MeTalioB: BUbl KOPPO3UH, CLIOCOOBI 3aIUThI
METAJJIOB OT KOPPO3HH.

Hemetamibl. O6mue ¢pusndeckre 1 XUMUYECKHE CBOMCTBA HEMETAIOB. TUMTMYHbBIC
cBoiictBa HemeTawioB [V— VII rpymnm. Knaccuduxanus u HoMeHKIaTypa COeIMHEHUM
HeMeTasuioB. KpyroBopoThl OMOTE€HHBIX JIEMEHTOB B MPUPOJIC. XMUMUUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJIEH
U J1p.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOTHBIX
COEAMHEHHUI, BBICIINX OKCUIOB U THJIPOKCHJIOB.

IIpakTnueckue 3ansitusi: COCTaBICHUE YPAaBHEHUI XUMUYECKUX PEAKLIUN C yUaCTHEM
MPOCTBIX U CJIOKHBIX HEOPTraHWUYECKUX BEHIECTB: METAUIOB U HEMETAJIOB; OKCUIOB
METAJIJIOB, HEMETAUIOB M aMQpOTEpHBIX D3JIEMEHTOB, HEOPTraHMYECKHX KHCIIOT,
OCHOBaHUM U aM()OTEPHBIX THAPOKCHIOB; HEOPTAaHMUECKHUX COJICH, XapaKTePU3YIOIINX
UX CBOMCTBA.

Peuienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA CBOMCTBA, COCTAB,
noJiydeHue 1 0e30MacHOe UCIOJIb30BAaHUE BAXKHEHIITMX HEOPTAaHUYECKHUX BEILIECTB B
OBITY Y MPAKTHUYECKOU JIEATETbHOCTH YEJIOBEKA.

Tema 3.3. UnenTuukanus HeOpraHm4ecKuX BeliecTsB.

Jla6opaTopHble 3ansaTus: Jlaboparopnas padora «aentudukanuss HEOPraHUYECKUX
BEILIECTBY.

Pemenne skcnepuMEHTaNbHBIX 33/1a4 IO XWMHYECKMM CBOMCTBAM METALUIOB H
HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOJIYYEHUIO COCTMHEHUN METAJIJIOB U HEMETAJLIOB.



Nnentudukaius HeopraHU4eCKrux BEIIECTB C UCIOJIb30BaHUEM UX (PU3UKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakuii. KauecTBEHHbIE peakuu
Ha cyJbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS.

KontpoabHas padora 2 «CBoiiCTBa HEOPTaHMYECKHUX BElIECTB)

Pasnen 4. CtpoeHnue u CBOiiCTBAa OPraHMYEeCKHX BEIIECTB.

Tema 4.1. Knaccudpukanusi, cTpoeHre 1 HOMEHKJIATYPa OPraHu4ecKHX BelecTB.
[losiBneHKE M pa3BUTHE OPraHUYECKON XUMUM KaK Hayku. [Ipenmer oprannueckon
XUMHUHU. MeCTO 1 3HaUeHHE OPraHnYeCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHUE KAK MOPSAOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHHSI TEOPUU XUMUUYECKOTO CTPOEHUSI OPraHUYECKHUX
coenquHeHnidi A.M. bytiepoBa. YriaepoaHbIi CKeJET OPraHUYECKON MOJICKYJIbI.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpPOEHHUs Mosiekyid. M3omepus u
WU30MEDBL.

[Tonsitue o pyukimonansHo# rpynne. Pagukan. [Ipunnumns! knaccuduxauu
OpraHMYECKUX COeNUHEHN. MexXTyHapoIHasi HOMEHKJIATypa U MIPUHIIUIIBI
HOMEHKJIaTypbl OpraHudeckux coenuuenuil. [lonstue 06 azorcoaepkamux
COEIMHEHUSIX, OMOJOrM4YEeCKH aKTUBHBIX BelllecTBaxX (yIieBoiax, Kupax, OeiaKax u
1p.), BBICOKOMOJIEKYJIIPHBIX COEMHEHUSIX (MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO).
IpakTuyeckue 3ausaTusi: HomeHknatypa opraHM4ecKux COEMHEHUN OTAEIIbHBIX
KJIaCCOB (HACBILIEHHbIE, HEHACBIIIEHHbBIE U APOMaTUYECKHE YIIIEBOAOPObI, CIIUPTHI,
(eHoIIbI, alIbJIETUbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.) CocTaBieHue NOJIHbBIX U
COKpAIICHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEILECTB OTACIIbHBIX KIaCCOB,
UCIIOJIb3Ys MX Ha3BaHUS M0 CUCTEMAaTUYECKON U TPUBUAJIBLHON HOMEHKIATYpE (3TUJIEH,
aleTUJICH, TIIMIIEPUH, PeHOo, PopMalibACTUl, YKCYCHAsI KUCIIOTA, TJIUIUH). PacyeTs
npocreimei (opMyJbl OpPraHuYECKOM MOJIEKYJIbI, UCXO/s U3 JIEMEHTHOIO COCTaBa (B
%).

Tema 4.2. CBoiicTBa OpraHM4ecKux coeIMHEHNI.

DU3NKO-XMMUYECKNE CBOMCTBA OPTaHNYECKUX COCIMHEHHUI OTAEIIBHBIX KJIaCCOB
(ocoOeHHOCTH KiIacCU(UKAIIMK U HOMEHKIATYPhl BHYTPHU KJIacca; TOMOJOTUYECKHIA
psn u obmras hopmyra; nzomepusi; GU3NIeCKue CBOMCTBA; XUMUYECKHUE CBOMCTBA;
CIIOCOOBI TOTYYCHUS ):

— IpeJleTbHbIE YIJIEBOIOPObI (ATKaHbI M LIMKJIOAJIKAHbI). | OpeHne MeTaHa Kak OJ1MH
U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B MPOMBIIIIICHHOCTH U ObITY. CBOWMCTBA MPUPOIHBIX
YIJIEBOJIOPOJIOB, HAXOXKIEHNE B MPUPOIE U TPUMEHEHHUE AJIKAHOB;

— HempeaenbHbIe (AJIKeHbI, AIKUHBI U alTIKaIU€HbI) K apOMaTUYECKUE YTIEBOAOPOIbI.
['openue aneruneHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM IS CBAPKH U
PE3KH METAJIOB.

— KUCIIOPOACOIepKaIllie COeAMHEHUS (CITUPTHI U PEHOJIbI, KAPOOHOBBIE KUCIOTHI U
3bUpHIL, aJbACTU/IBI U KETOHBI, )KUPHI, YIIIeBObI). [IpakTHueckoe mpruMeHeHue
STHJICHTJIMKOJIS, TuiepuHa, gpenona. [Ipumenenue popmanpaeruia, aneTanbIerusa,
YKCYCHOM KHCIOTHL. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Moromue
CBOICTBA MbLIA.

—  a3oTcojepKamue — CoeAuHEeHus  (aMHHBI W AMUHOKHCIOTHI,  OCJKH).
BricokoMONeKyIsipHbIE COENUHEHUSI (CHMHTETHUECKHE M OHMOJOrMYeCKU-aKTHUBHBIE).
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MoHomMmep, mosimMep, CTPYKTypHOE 3BEHO. llonmmepusaius 3TUJIEHA KaK OCHOBHOE
HAIIPaBJICHUE €T0 UCIIOJIb30BAHNUS.

['eneTnyeckas CBA3b MEXKy KJIACCAMU OPTaHUYECKUX COCITMHEHUN.

IIpakTnyeckue 3anaTusA: CBOICTBA OPraHUYECKUX COCIUHEHUMN OTAEIIBHBIX KJIaCCOB
(TpuBHaNbHAsT U MEXAyHapoJHash HOMEHKJIATypa, XMUMUYECKHE CBOMCTBA, CIOCOOBI
MOJIYUYEHHUS] ): IPE/IeNIbHbIC (AJIKaHbl U [IUKIIOATKAHbI), HEMPEAECIbHbIE (AIKEHBI, AJIKUHBI
U QJIKaJNeHBbI) U apOMaTUYECKUE YTIEBOAOPOMbI, CIHUPTHI W (PEHOJBI, KapOOHOBBIC
KUCIOTBI U 23QUPBI, albJIECTUIbI W KETOHbl, AaMHUHBI W aMUHOKHCJIOTHI,
BBICOKOMOJIEKYJIIPHBIE COETMHEHUS. 3a/1aHNUS HA COCTABIICHUE YPAaBHEHUN XUMHYECKUX
peaKuui ¢ y4aCTUEM OPTaHMYECKHX BEIIECTB Ha OCHOBAHUM MX COCTABA U CTPOECHUS.
CocraBieHue cxeM peaknuii (B TOM 4HCJIE MO MPEIJI0KEHHBIM IEMOYKaM
MPEBpAILEHU ), XapaKTePU3yIOIUX XUMUUYECKUE CBOMCTBA OPraHUYECKUX COCTMHEHUI
OTJIETBbHBIX KJIACCOB, CIIOCOOBI X MOJYYEHHS U HA3BaHUE OPraHUYECKUX COETUHEHUN
[0 TPUBHAIBHOM WM MEXIYHAPOAHOW CHUCTEMAaTHYECKOW HOMEHKiaType. Pemenue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK HA CBOMCTBA OPraHUYECKHUX
COCAUHEHNUN OTIEIbHBIX KIACCOB.

JlaGopaTopnass pabGora: JlabopatopHas pabota “IIpeBparieHuss OpraHMYECKUX
BEILECTB [TPU HAarpeBaHuu'.

[lonydyeHue OTHiIEHAa W HM3Y4YEHHE €ro CBOWCTB. MonennpoBaHue MOJIEKYJI U
XMMHYECKUX IIPEBPALICHUN HA IPUMEPE dTaHa, STUIICHA, alleTWIEHA U JIp.

Tema 4.3. UnenTudukanus OpraHn4ecKux BelecTB, X 3HAYeHHEe U IPUMEHEHH e
B OBITOBOW M MPOU3BO/JICTBEHHOMH /1eITEJIbHOCTH YeJI0BEKA.

buooprannueckue coenunenus. [Ilpumenenue u 6uosoruyeckas posib yriaeBoI0B.
OxucieHne yriaeBo10B — MCTOYHUK SHEPTUH KUBBIX opranu3mMoB. O0nactu
NPUMEHEHHUs aMUHOKHUCIIOT. [IpeBpatieHust 6eIK0B MUK B OpraHu3Me.
buonorunueckue ¢pyHkuuu 6enkoB. buonornueckue GyHKIUU KUPOB. Posib
OpraHUYEeCKON XUMHH B PELICHUHU TPOOJIeM MUIIEBONH 0€30MaCHOCTH.

Ponb opranrueckoil XuMuu B peIIEHUH MPo0OJieM SHEPTeTUYECKOH O€3011aCHOCTH, B
Pa3BUTHHM MEAULMHBI, CO3JaHNH HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOUHUKOB SHEPIUU
(asIbTepHATUBHBIE UCTOYHUKH 3HEPTUH). OMacHOCTh BO3/ICUCTBHS Ha KUBBIC
OpraHU3Mbl OPTaHUYECKUX BEUIECTB OT/IEIbHBIX KJIacCOB (YII€BOAOPO/IbI, CIIUPTHI,
(eHOJIBI, XJIOpOPTraHNYECKHUE MPOU3BOIHBIC, AJIbECTHIbI U JP.), CMBICI TOKA3aTesl
IIPEAEIBHO TOIYCTUMOU KOHIEHTPALIUH.

Jlabopatopublie 3ansaTus: JlaboparopHas pabota: “UnaeHTrduKkanms opraHU4eCcKux
COCIMHEHHM OTACNbHBIX KiaccoB «WmeHTudukanus OpraHuYeCKUX COEIUHECHUN
OTJIETTFHBIX KJIACCOB (Ha MPUMEPE aJIbJIETUIO0B, KpaxMalia, YKCYCHON KHCIIOThI, OEITKOB
U T.I.) C HCIOJb30BAaHUEM HX (UIUKO-XMMHYECKUX CBOWMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peaknuil. JleHatypanus Oenka mpu HarpeBaHuu. l[BeTHbIe peakuuu
0enkoB. BO3HMKHOBEHME AHAIUTUYECKOIO CHUTHaja C TOYKH 3PEHHS] XUMHUYECKHX
IPOLIECCOB  IPU  IPOTEKAHMM  KAYECTBEHHOM  PEAKIMH,  NO3BOJSIOLIEH
UAEHTU(ULIHUPOBATH MPEIJIOKEHHbIE OPraHUYECKUE BELECTBA.

KonrpouasHasi padora 3 CTpyKTYypa U CBOICTBAa OPraHM4YeCKMX BellecTB.

Pazgen 5. Kunernyeckue u TepMOAMHAMHYECCKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XUMHUYECKUX PeaKkIuids

Tema 5.1CkopocTh XUMHYECKHUX peakuuii. XUMHYECKOe pAaBHOBeECHE.



CKOpOCTh peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMUHbIX (PaKTOPOB: MPUPOIBI pearupyronrx
BEILIECTB, KOHLEHTPAIMM pPEArupyrolMX BeEIIECTB, TEMIIEPATypbl M  IUIOLIAIU
pPEaKIMOHHON MOBEpXHOCTU. TersoBbie 3((EKThl XUMUYECKHX peakuuid. DK30- U
SHAOTEPMHUYECKUE, PEAKLIUU.

OOpaTuMOCTh peakiuii. XMMUIECKOe PaBHOBECHE U €r0 CMEIEHUE TI0]T ICHCTBUEM
pa3IuyHbIX (PaKTOPOB (KOHIIEHTPALIMS pEareHTOB WK MPOYKTOB PeaKluu, JaBjIeHHE,
TeMIepaTypa) JJisl CO3JaHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX
npoueccos. [Ipunnun Jle [lartense.

IIpakTuyeckue 3ausaTus: PenieHre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM HA aHAJIU3
(akTOpOB, BIUSIOUIMX Ha U3MEHEHUE CKOPOCTU XMMUYECKOUN peakIiu, B T.4. C
MO3UIMI 3KOJOTMYECKH L1eJIeco00pa3HOro MOBeACHUS B ObITY U TPYIOBOM
JEATEIIBHOCTH B LEJSAX COXPAHEHHUs CBOETO 310POBbs U OKPYIKAIOLIEH IPUPOIHON
cpensl.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JJaHUN HA MPUMEHEHUE ITpUHIuIa Jle-
[[TaTenbe m1g HAXOXKIAEHUS HANIPABJIEHUS CMEIICHUS PABHOBECUS XUMUYECKOM
peakiuu 1 aHau3 (PaKTOpOB, BIUSIONIUX HA CMEIICHINE XUMUUECKOTO PABHOBECHS.
Pa3znes 6.PacTBopbI

Tema 6.1. [lonsiTue 0 pacTBOpax

PactBopeHue kak ¢pusznko-xumuyeckuii rnpoiiecc. PactBopel. CriocoObl MPUTOTOBIEHUS
pactBopoB. PactBopumoctb. MaccoBasi [10Js pacTBOPEHHOro Beniecta. (CMbICI
IIOKA3aTelsl NPEAEIIBbHO JOIYCTUMOM KOHIIEHTPAUMU M €r0 HCIOJb30BAHHUE B OLICHKE
9KOJIOTMYECKOI 0€30IacHOCTH.

[IpaBmira 2KOJOTMYECKH II€JIECOOOPA3HOI0 TOBEASHHUS B OBITY W TPYIOBOM
NEATENIBHOCTH B LIEISX COXPAHEHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEHM NPUPOLHON
Cpenbl; OMMACHOCTh BO3ICUCTBUS HA JKUBBIE OPraHU3MbI ONPEAEICHHBIX BEIECTB.
Pemenune npakTMko-OprEHTUPOBAHHBIX PACYETHBIX 3aJaHUH HA PACTBOPHI,
UCIIOJIb3yeMbI€ B OBITOBOM M ITPOU3BOICTBEHHON JE€ATEILHOCTH YEJIOBEKA.

Tema 6.2. UcciienoBanue CBOiiCTB pacTBOPOB

JlabopatopHble 3ansaTus: JlaboparopHas padota «IIpurorosieHue pacTBOpoBy.
[IpuroroBieHue pacTBOPOB 3alaHHOM (MaccoBOW, %) KOHIIEHTpalUuu (C MPaKTUKO-
OPUEHTUPOBAHHBIMHU BOMPOCAMU) U OINPEAEIICHUE CPEbl BOJHBIX PACTBOPOB.

Pemienne 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB

Paznesn 7. XuMus B ObITY M IPOU3BOJICTBEHHOI 1T ILHOCTH YeJI0BeKa

Tema 7.1 Xumusi B ObITY M IPOM3BOACTBEHHOM AeSITEILHOCTH YeJ10BeKa
Hogelimme 10CTHXEHUS XUMHUYECKOW HAYKH U XUMHYECKOW TEXHOJIOTMU. Posib Xxumunn
B 00€CIeYeHNH FKOJIOTHYECKOM, SHEPreTHYEeCKON U MUILEBOI 0€30MacHOCTH,
pa3BuTHU MeAUIMHBIL. [TpaBuia novcka u aHaivM3a XUMUYECKOU HH(MOpMAIUU U3
Pa3IMYHBIX UCTOUYHUKOB (Hay4yHas U yueOHO-Hay4Has JIUTepaTypa, CpeCcTBa
MaccoBoit uHdopmanuu, cetb IHTEpHET)

IpakTndeckune 3anaTus: [louck u aHaINM3 KEMCOB O MPUMEHEHUHA XUMUYECKUX
BEIIECTB U TEXHOJOTUH ¢ yueToM Oyayiied mpodecCHOHATbHOMN AeSITeIbHOCTH O
TEMaM: BAKHEUIINE CTPOUTENIbHBIE MAaTEPUAIIbI, KOHCTPYKIIMOHHBIE MaTEPUAIIBL,
KpPACKH, CTEKJIO, KEpAMHUKA, MATEPHAJIBI ISl DJICKTPOHUKH, HAHOMATEPHUAIIBL,
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TEKCTWJIbHBIE BOJIOKHA, HICTOYHUKU YHEPTUU, OPTaHUYECKNUE U MUHEPAJIbHBIC
yA0OpeHwUs, JIKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMUSI.

3amuTa: [IpencraBnenue pe3yabTaToB pelIeHUs KEHCOB B (popMe MUHH-TOKIIA/IA C
IIPE3EHTALEH.

IIpoMexyTouyHasi aTTecTanms Mo AMCUMILIMHE (3a4€T)

3. IliannpyeMble pe3yabTaThbl 0CBOCHHMS MPOTrPaMMBbI 110 OHOJIOTHMH HA YPOBHE
CI10

OcBoenue o0meoOpa3oBaTenbHO  yueOHOU  muctmmuinabl  OVYILO7  Xumus
o0ecreyrBaeT JOCTIKEHHE 00yUaONIMMUCS CICAYIONINX Pe3yJIbTAaTOB:

JIUMIHOCTHBIX, METAIIPEAMETHLIX, IPCIMETHDLIX.
JINYHOCTHBIE Pe€3yJabTaThbl 0CBOCHHUA NMMPOIrpaMMbl JTHCHUILIIMHBI:

—4yBCTBO I'OPJOCTU U YBaXKEHUsS K UCTOPUM U NOCTHIKEHHSIM OTE€YECTBEHHOMN
XUMHUYECKOM HayKd; XHMHUYECKHM TPAMOTHOE TIOBEJIEHHE B NPOo(hecCHOHATHLHON
JESITEIbHOCTH U B OBITY MpH 0OpallleHuu ¢ XUMUYECKUMH BELIECTBAMH, MaTeprualaMu
U IIPOLIECCAMU;

—TOTOBHOCTh K TPOJOJDKEHUIO OOpa30BaHUs M TOBBIMICHUS KBaTIM(UKAINKA B
n30paHHOM TPOeCcCUOHAILHONW JCATEILHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIH
XUMUYECKUX KOMIETEHITUN B ATOM;

—YMEHHUE HCIOIb30BaTh JOCTUKEHHMSI COBPEMEHHOW XUMHUYECKOW HAyKU U
XUMHYECKUX TEXHOJOIMM I TOBBIMIEHUS COOCTBEHHOIO MHTEUIEKTYalbHOIO
pa3BUTHS B BHIOpaHHOM NPO(ecCHOHANBbHOM eI TeIbHOCTH;

MeTaHpeI[MeTHLIe Pe€3yJabTaThbl 0CBOCHUA NMPOrpaMMbl TUCHUIIIMHBI:

—HCIOJIb30BaHNE PA3IMYHBIX BHJIOB I03HABATEIHHOMN IEATEIILHOCTH U OCHOBHBIX
WHTEIJICKTYyalIbHBIX Omepanuii (MOCTaHOBKM 3ajadd, (OpPMYIUPOBAHUS THIIOTES,
aHalln3a U CUHTE3a, CPABHEHUsI, 0000IEHNUS, CUCTEMATHU3allU1, BBISIBJICHUS IPUIHMHHO-
CIIEJICTBEHHBIX CBSI3€H, MOMCKa aHAJOroB, (POPMYJIMPOBAHUS BBIBOJOB) JIJISI PEILICHUS
MIOCTaBJICHHOW 3a7aud, NMPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOACHMUS,
HAYYHOT'O HKCIEPUMEHTA) JUIsl U3yUYEHHUs PAa3IUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
NPOIECCOB, C  KOTOPHIMH  BO3HUKAaeT  HEOOXOIWMOCTh  CTAJKUBAThCS B
npodeccuoHanbHOM cdepe;
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—HCIOJb30BAHUE PA3JIMYHBIX HCTOYHMKOB JUISI TOJIyYCHHS XHMHUYECKOM
WHPOpMAITUK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTHh IS JIOCTMDKCHUS XOPOIIHX
pe3ynbpTaToOB B MpodeccroHanbHOU cepe;

IIpeaMeTHbIe pe3yabTAThI 0CBOEHHS MPOTPAMMBI JUCIHUIJINHBI:

—Cc(OpMUPOBAHHOCTH MPEJCTABICHUN O MECTE XMMHH B COBPEMEHHOW HAy4HOM
KapTUHE MHpa;, TOHUMAHUE pOJM XUMHUH B (OPMHUPOBAHMH Kpyro3opa U
(GyHKIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsS] MPAKTUUECKUX 3a/1a4;

—BJIAJICHAE OCHOBOIIOJIATAOIIAMHA XUMHUYECKUMU IOHATUSAMH, TEOPHUAMH,
3aKOHAMM UM 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJb30BAaHHE  XMMHYECKOHN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHUEC OCHOBHBIMH METOJIAMH HAYYHOTO IO3HAHUS, HCIIOIB3YEMBIMH B
XUMHUHU: HAOJNIOJCHWEM, OIMCAaHUEM, HW3MEPCHHEM, OSKCIEPHUMEHTOM; YMCHHUC
o0pabaTeiBaTh, OOBSICHATH PE3YJIBTATHI ITPOBEICHHBIX ONBITOB M JICJATh BBIBOJIBI;
TOTOBHOCTD M CIIOCOOHOCTH IIPUMEHSATH METO/IbI TO3HAHUS TIPH PEIICHUH MMPAKTHICCKUX
3a/7a4;

—Cc(OpPMHUPOBAHHOCTh YMEHHUSI 1aBaTh KOJIMUYECTBEHHbIC OIIEHKUA U MPOU3BOIUTH
pacyeTsl 0 XUMHUUYECKUM (GopMyJiaM U YpaBHEHUSM;

— BJIAJACHHUC IIpaBHJIIaMH TCXHHUKH 0e301macHOCTH Impn  HUCIOJIb30BAHUU
XUMHYCCKHUX BCIICCTB,

—c(hOpMHPOBAaHHOCTh COOCTBEHHOM MMO3UIMU IO OTHOUIEHMIO K XMMHYECKOM
uHbOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.
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Ilinanupyemple pe3yabTaThl 0CBOeHUS yueOHOro npeamera B cooTBeTcTBHU ¢ @PI'OC CIIO u Ha ocHoBe ®I'OC COO.

- yCTaHaBJIWBaTh CYIICCTBEHHBIH TPU3HAK WIIH
OCHOBaHUsA IJIdA CpaBHeHI/I}I, KHaCCI/Iq)I/IKaI_II/II/I n
0000IIICHHUS;

- OHpeI[eJ'DITI: neian ACeATCIbHOCTH,
MapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,

3a/1aBaTh

Kon u [InanupyemMble pe3yJbTaThl 0CBOECHHS THCIIUMNIHHBI
HAUMEHOBaHU
e

dopmupyembIx O6mmue! JucuunaMHapHabie’

KOMIIeTeHIH I

OK 01. B yacTu TpyA0BOro BOCIMTAHMS: - BJIAQAECTh CUCTEMOM XHMMHUYECKMX 3HAHHMM, KOTOpas  BKJIKOYAET:

Bri6upath - TOTOBHOCTh K TpYAY, OCO3HAHHWE ILIEHHOCTH | OCHOBOIIOJAraloue MOHITHUS (XUMUYECKHI 3JIEMEHT, aToM, JJIEKTpOHHAas

CIIOCOOBI MacTepCTBa, TPYA0II00HE; oboouka atoma, s-, p-, d-3MeKTPOHHBIC OpOUTAIA aTOMOB, HOH, MOJIEKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€STENbHOCTU | BAJIGHTHOCTD, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHMS, XUMHYECKast

npodeccuoHan | TeXHOJIOTHYECKON U COLMATbHON HAIPABIEHHOCTH, | CBSA3b, MOJb, MOJSpHAas Macca, MOJSPHBIA 00BEM, YTJIEPOIHBIN CKENeT,

BHOM CHOCOOHOCTh ~MHHUIIMHUPOBATh, IUIAHUPOBATh U | GYHKIMOHAJIbHAS TPYIINa, pauKai, W30MEpHs, U30Mepbl, TOMOJOTUYECKUIl

NESTEIIbHOCTH | CAMOCTOSITEIHHO BBITIOMHATE TAKYIO IEATEIBHOCTD; | PS, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOI- U a30TCOACPKAIINE COSTUHCHHSI,

MPUMEHUTEIbH | - WHTEpeC K pa3IMYHBIM chepam | OMOTOTHYECKH aKTHUBHBIC BemiecTBa (YIJICBOIBI, JKHPBI, OCIKH), MOHOMEp,

0 K pa3NU4HBIM | TPo(ecCHOHANIBHOMN NeSTebHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiageHne  yYHUBEpPCAJIbHBIMH  Y4YeOHBIMH | KPUCTAJUIMUECKAs pEIIeTKa, THUIbl XUMHUYECKHX pPEaKIuil (OKUCIUTEIbHO-
NMO3HABATEJbLHBIMU JAefiCTBUSMM: BOCCTAaHOBUTENIbHBIE, 9K30-U SHIOTEPMHUUECKHE, PEAKIINH HOHHOTO OOMEHa),
a) 0a3o0Bble JIOTHYEeCKHUeE AelicTBHS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHYECKAsT AUCCOIHAIIHS,
- CaMOCTOSITEITLHO (dbopMyIHpOBaThH U | OKUCJIHUTENh, BOCCTAHOBHTEh, CKOPOCTh XUMHUYECKON PEaKInu, XUMUIECKOE
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | paBHOBECHE), TEOPUUM U 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. byrnepoBa, Teopus 3IIEKTPOIUTHYECKON

ayccounanuu, nepuoauyeckuil 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH, (HAKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIIOIh30BaHUU
BOXHEUIIMX HEOPraHMYECKUX M OpPraHMYecKHMX BeUIeCTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YEJIOBEKA,

! YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3yabTaTtbl 3 ®FOC COO (B nocnesHel pesakumm ot 12.08.2022) B oTrnaronsHoii dopme, Gopmupyembie 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 AvcumnanHapHble (I'IDELI,METHbIe) pPe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBUU C METOLI,VIKOIZ npenogasaHnA ANCUUNANHDbI
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- BBIIBJISITH 3aKOHOMEPHOCTH M NPOTUBOPEYHS B
paccMaTpUBaEMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE pE3YyJbTAaTOB IEJISM, OLIEHUBATh
PHUCKH MOCIEACTBUM AESATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PELICHUU
KU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEA0BATEIbCKHE 1eHCTBHS:

- BJI/IETh HaBBIKaMH y4eOHO-HCCIIeI0BATENbCKON U
MIPOEKTHOM NESITeIbHOCTH, HaBbIKAMU pa3pelieHust
npo0em;

- BBISIBJISATH MPUYMHHO-CIEACTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 337a4dy, BbIABUTATh TMIIOTE3Y €€
pernieHus, HaxXOJIUTh apryMEHThI JUTSt
JIOKa3aTelIbcTBa CBOMX YTBEPKICHMM, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHHUS;

- AHaJM3HMpPOBATh NOJIYYCHHBIE B XOJE PELICHUS
3a/laud  pe3yibTaThl, KPUTHUYECKU OLIECHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NIEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIHHOCTH;

- yYMETb HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUIAaTb  HOBBIE  HJIEH,
OpUTHHAJIbHBIE MOJX0/IbI U PEIICHUS;
- CIIOCOOHOCTD X UCIIOJIb30BAHMUS B
[I03HABATEJILHON U COLMAIbHOM IIPAKTUKE

npeaiaraTh

- yMeTb BBIABJIATH XapaKTepHblE NPHU3HAKK M B3aHUMOCBA3b HM3yUEHHBIX
MOHSATUMN, TPUMEHSATH COOTBETCTBYIOLIME MOHATHUS [TPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHUX BEIIECTB M HUX IPEBpallCHU;

BBISBJISITH ~ B3aUMOCBSI3b  XUMHUYECKHX  3HAHUW C  TOHATHSIMH U
MPEICTaBICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMeTb HCIOJb30BATh HANMEHOBAHUS XMUMHYECKUX  COEIUHEHHUU
MEXIYHAapOAHOTO COI03a TEOPETHMYECKOW U MPUKIAAHOW XUMHUU U

TPUBUAIBHBIC HA3BaHUS BAXKHEHIIINX BEUIECTB (ITUJICH, AllETUJICH, TIIHIICPHUH,
denon, Qopmanpaerus, yKCyCHash KHCIOTa, TJMIHMH, YrapHbIil ras,
YIJIEKUCHBINA Ta3, aMMUaK, TallleHas U3BECTh, HEralleHasl U3BECTh, MUThEBast
colla U APYTUX), COCTaBIATh (OPMYJIbI HEOPTraHMUECKUX U OPraHMUYECKUX
BEIIECTB, YPABHCHHSI XHWMUYECKUX pEaKIUH, OOBICHATH WX CMBICT;
MTOATBEPKIATh XapaKTEepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIMMH IKCIEPUMEHTAMU U 3aAMUCSIMU YPABHEHUN XUMHUYECKHUX
peaKIunii;

- YMETh YyCTaHaBJIMBATh IMPUHAJICKHOCTh H3YUYEHHBIX HEOPTraHWYECKUX WU
OpPraHWYECKUX BELIECTB K ONPEIECICHHBIM KJIacCaM M TpyNIaM COECIUHEHHI,
XapaKTEepU30BaTh UX COCTaB M BaKHEWINIME CBOMCTBA; OMPENEISATh BUIBI
XUMHUYECKUX CBs3eH (KOBaJeHTHAas, NOHHAs, METaUINYecKas, BOJOPOAHAs),
THUIIBI KPUCTAJUTHYECKUX PEIIECTOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUECKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XUMHYECKOM  COCTaBISIOIIEH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, POJIM XHUMHHM B IO3HAHUM SIBJICHUU
OpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] TPAKTHUYECKUX
3a/la4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U
MPUPOIHOM Cpee;

- YMETh TPOBOAWTH PACUeThl MO XUMHYECKHM (QopMyJiaM U ypaBHEHUSIM
XUMHUYECKUX  peakuuid ¢  HCNONb30BaHMEM  (U3MYECKUX  BEIUYMH,
XapaKTepU3yIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKUE 3HAHUS JIsI NPHUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM
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OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
cpeacTBa
MOMCKa,
aHaJM3a u
MHTEPIIPETALUU
uHpopMaLnH, 1
nH(pOpMaIMOHH
BIC TEXHOJIOTHUHI
JUIS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOU
JESITEIIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd U OOIIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha JTMaJIore KYJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEJCTBa B3aMMOACHCTBUS MEXKIY
JIOJIbMH U TIO3HAHUS MUDA;

- OCO3HAHMWE IIEHHOCTM HAYyYHOW JAESTEIbHOCTH,

FOTOBHOCTh  OCYUIECTBJISTH  MNPOEKTHYIO U
HCCIIEIOBATENbCKYIO JesITeNIbHOCTD
WHJIMBUIyaIbHO U B TPYIIIIC;

OBJlaleHHe  YHMBEPCAJIbHBIMM  YYeOHBIMU

NMO3HABATEJbLHBIMU JAefiCTBUSIMM:

B) padora ¢ ungopmanmeii:

- BJIQJICTh HABBIKAMH TOJIy4YeHUs MHGOPMAIUU U3
HMCTOYHUKOB pPa3HbBIX THUIOB, CaMOCTOSITEIILHO
OCYIIECTBISTh TOUCK, aHATN3, CUCTEMATHU3AINIO U
MHTEPIIpETAINI0O HHPOPMAIH PA3TUYHBIX BUJIOB U
(dbopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCThl B pa3jMYHbIX (opmarax c
y4eTOM Ha3HaueHuss WHPOpPMAIUU U IIeJIEBOM
ayIUTOPUH, BHIOWpAs ONTUMAIbHYIO  (GopMy
MIPE/ICTABJICHUS U BU3YyaIH3aliy;

- OICHMBaThb JIOCTOBEPHOCTb, JIETMTHUMHOCTb
uH(pOpMalIUK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaIbHO-3THUYECKUM HOPMaM;

- HCIONB30BAaTh CPEACTBA HH(DOPMANMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pElIEHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33aJa4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,

- YMETb IJIAHUPOBATH U BBIITOJIIHATH XUMUYECKUI SKCIIEPUMEHT (IIpeBpALCHUS
OpPraHUYECKUX BEILECTB IPU HarpEBaHHH, ITOJTyUYEHHE 3TUIICHA U U3YUYEHHUE €T
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJETHAbI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; ACHaTypanus OCJIKOB NPH HAarpeBaHHHM, IIBETHBIC PEAKIMU OEIIKOB;
MPOBOAUTH PEAKIIUM HOHHOTO 0OMEHa, OIPEENIATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKIUu Ha cyibdar-, KapOoOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHS; peIIaTh SKCIIEPUMEHTAIIbHbBIC 3a/1a4H 110 TeMaM ""Metasibr"
u "Hemertamnsl") B COOTBETCTBUU C NMpaBWJIAMH TEXHUKH O€30MaCHOCTH MPH
oOpaIieHuu ¢ BEIIeCTBaMU | JIA0OPATOPHBIM 000PYI0BaHUEM; TIPEICTABIIATh
pe3yabTaThl XMMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX peakiuil U (HOpMyIHpOBaTh BBIBOABI Ha OCHOBE 3THX
pe3yIbTaToB;

- YMETh aHATU3UPOBATh XUMUUECKYIO HH(DOPMALINIO, TOJIYyYaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOM MH(opMarum, cetb IHTepHET u Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJaMH HAyYHOTO TIO3HAHMSI BEIIECTB U XUMHUYECKHUX
ABNICHUN (HaOMI01eHNe, U3MEpEHHe, IKCIIEPUMEHT, MOJICTIMPOBAHNUE);

- YMeThb HpPOBOAMTH pacyeThl MO XUMHYECKUM (QopMyJiaM U ypaBHEHUSIM
XMMHAYECKHX  pPEaKUUH C  UCIONb30BaHUEM  (U3UYECKUX  BEJIMYMH,
XapaKTepU3yIOIINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHbIE YCJIOBUS) Ta30B, KOJUYECTBA BEIIECTBA; HCIIOJIb30BaATh
CUCTEMHbIE XMMMYECKHE 3HAHHS MJIs NPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIICCTBAMH U UX MPUMEHEHUEM
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TUTHEHBI, pPeCcypcocOepekeHHs, TPABOBBIX U
THUYECKUX  HOPM, HOpPM  HH(OPMALMOHHOM
0e30macHOCTH;

- BJIAICTb HABbIKaAMU paCliO3HABAHUWA W 3alIUThI
nHpopManuu, nHGOpPMAITMOHHON 0€30MMaCHOCTH
JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3aUMOJICHCTBO
BaTh U
pabortath B
KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSTEJIbHOCTU U CAaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEA0BATEIBCKOM, IPOCKTHOM M COLMAIBHON
JIesITeIbHOCTH;

OBaanenue YHHBEPCAJIbLHBIMHA
KOMMYHHKATHBHBIMU JAeHCTBUSIMM:

0) coBMecCTHAasl eATeJIbHOCTD:

- TIOHMMaThb W MCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIUBUYaTbHOU PabOThL;

- TPUHUMATh ILIEJIM COBMECTHOW JESTEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JNEHCTBHUS MO
€¢ JOCTHDKCHHUIO: COCTaBIIAThH INUIAH JICHCTBHIA,
pacnpenensiaTh poiu ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

- KOOPAMHUPOBATH W BBINONHATH pPaboOTy B

YCIOBHSX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYILECTBJIATh IO3UTHUBHOE CTPAaTErHYECKOE

MNOBCACHUC B PpPa3IMYHBIX CUTyallUAX, IIPOABJIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM
OBnajgeHne yHUBepCaAJbHBIMHU PeryJISITHBHBIMH
JeHCTBUSIMU:

') NPUHATHE ce0s1 M APYTUX JI0/ei:

- IPUHUMATh MOTHUBBI U aPTyMEHTBI APYTUX JIIOAEH
IIpYU aHAJIN3€ PE3yIbTaTOB AEATEILHOCTH,

- YMETb IJIAHUPOBATH U BBIITOJIIHATH XUMUYECKUI SKCIIEPUMEHT (IIpeBpALCHUS
OpPraHUYECKUX BEILECTB IPU HarPEBAaHHH, ITOJTyUYEHHE 3TUIICHA U U3YUYEHHUE €T
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJETHAbI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JACHaTypauus OCJIKOB MPH HAarpeBaHHHM, IIBETHBIC PEAKIMU OEJIKOB;
MIPOBOAUTH PEAKIIUM HOHHOT'O 0OMEHa, OIPEENIATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKIUU Ha cyibdar-, KapOoOHAT- U XJIIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHS; PeIIaTh SKCIIEPUMEHTAIIbHbBIE 3a/1a4H 110 TeMaM ""Metasibr"
u "Hemertamnsl") B COOTBETCTBUHU C NMpaBWIIAMHU TEXHUKH O€30MaCHOCTH MPH
oOpaIieHuu ¢ BEIIeCTBaMHU | JIA0OPATOPHBIM 000PYI0BaHUEM; TIPEICTABIIATh
pe3yabTaThl XMMHYECKOTO SKCIepHUMEHTa B (opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX peakiuil U (HOpMyIHpOBaTh BBIBOABI Ha OCHOBE 3THX
pe3yIbTaToB
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- IpHU3HABaTh CBOE PABO U IMPABO APYTUX JIFOACH HA
OIIIMOKH,

- pa3BHBATh CIIOCOOHOCTH MOHMUMATh MU C
ITO3HLIMH JIPYTOro Y€JIOBEKa,

OK 07. B o0s1acTH 3K0JI0IrM4€CKOTr0 BOCIUTAHUSA: - chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIONICH
CopeiicTBoBaTh | - C(HOPMUPOBAHHOCTh IKOJOTHYECKON KYJIBTYpBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU XMMHUHU B TIO3HAHWU SIBICHUUN
COXpaHEHUIO MOHMMAaHHUE BIIMSHHUS COLMABHO-3KOHOMHMUYECKUX | IPUPOAbI, B (OPMHPOBAHUM MBIIUICHUS M KYJIbTYypbl JMYHOCTH, €€
OKpYXaroIlei | MpolleCCOB  HA  COCTOSHUE  MPHUPOAHON ¥ | GYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTHISCKUX
cpensl, COLIMAJIbHOW  Ccpeibl, OCO3HaHWE TJI00AJTBHOTO | 3a7a4 U KOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHUECKUX MPodIIem; MIPUPOJIHOM cpenie;

€HHUIO, - IUIAaHUPOBAHWE U OCYILIECTBICHHE IEHCTBHI B | - yMeTh cOOIIOaTh MpaBHJia SKOJIOTHYECKU 1IeJIeCO00pa3HOro MOBEACHUS B
MPUMEHSATD OKpYyXarollel cpeae Ha OCHOBE 3HAHWS I1eJel | OBITY U TPYJOBOW NEATENLHOCTH B IIENISAX COXPAaHEHUS CBOETO 370POBBS U
3HaHUA 00 YCTOMYHMBOIO pa3BUTHS YEIOBEUECTBA; OKpY’Karolllel NPUPOJHON CpeAbl; YUUTHIBATH OMACHOCTH BO3ACHCTBUSA HA
W3MEHEHUHU AKTUBHOE HETIPUATHE NEUCTBUM, IPUHOCSIINX BPEJl | )KUBbIE OpPraHU3Mbl OINPEICICHHBIX BEIIECTB, MOHUMAsl CMBICI IMOKa3aTems
KJIMMaTa, OKpYKarolleu cpee; MpeaeIbHON TOMYCTUMONW KOHIIEHTPALUKU

MPUHIUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArOMPUSTHBIC

OepexIINBOro 9KOJIOTUYECKHE TMOCIEACTBUS MPEAIPUHHUMAEMBIX

IIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBpAIIATh UX;

a3 exTruBHO - pacumperune OTIbITa NeSATeTLHOCTH

JIEHCTBOBATh B | DKOJIOTMYECKON HAIPABICHHOCTH;

Ype3BBIYANHBIX | - OBJIAJCHUE HABBIKAMHU y4€0HO-MCCIEN0BATENBCKOM,

CUTYyaLUsIX MPOEKTHOU U COLUAIBHOM AESITEIBHOCTH;

IIKs...

3K yKa3sbliBatoTca B cooTseTcTBum ¢ ProC Cro peannsyemoit npodeccum / cneumanbHOCTH
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3. TEMATUYECKHUM IIJIAH YYEBHOI'O ITIPEJMETA OVIIL10 Xumus

HaumeHoBaHue Conep:xanue y4eOHOro MaTtepuaia (OCHOBHOE H PO ecCHOHAILHO-OPMEHTHPOBAHHOE), 06 DopmMupyemblie
. beM 4acoB
pa3iesioB U TeM JlabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIeTEeHIIUH
1 2 3 4
OcHoBHOe cogep:kanne 64
Paznen 1. OcHOBBI CTPOCHUSA BelIECTBA 6
Tema 1.1. OcHoOBHOE co/lep:KaHue 4 OK 01
CtpoeHne aToMOB
XEMHYECKIX Teopernyeckoe o0yuyenue 2
AJIIEMEHTOB U _ _
npupoza CoBpemeHHass Mojenb cTpoeHus atoMa. CHMBOJIMYECKHM S3bIK XUMHUU. XUMHUYECKHH DJIEMEHT.
e OnexktpoHHas KoH(urypauus atoma. Kiaccupukanus XUMHUECKUX 3JIEMEHTOB (S-, p-, d-i)JIeMeHTBI).
CBSI3H BanentHble = 3IEKTPOHBI. BanentHocTb. OJIEKTpOHHAsg  MpUpoAa  XUMHUYECKOU CBSI3U. 2
DNEeKTPOOTPUIIATEILHOCTh. BHIBI XMMHYECKOW CBS3M (KOBaJCHTHAs, WOHHAs, MeETalInYecKasi,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMs
IIpakTH4eckue 3aHATHA 2
Pemrenye 3agaHuii Ha WHCIOJL30BAaHUE XHUMHYECKOW CHMBOJIMKMA M Ha3BaHWH COEIWHEHUH IIO
HOMEHKJIaType MEXIYHAPOIHOTO COI03a TEOPETUUECKOM U PUKIAAHOW XUMUH U TPUBUATIBHBIX HA3BAHUN
JUISL COCTABJICHUSI XUMUYECKUX (OPMYII IBYXaTOMHBIX CO€AMHEHHH (OKCHIIOB, CyNb()HI0B, THAPUIOB U
T.I.) U IPYTUX HEOPTraHUYECKUX COCTMHEHUM OTIENIbHBIX KJIACCOB. 2
[IpakTuueckue 3aaHusl Ha YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U
MEPUOINYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIIMHEHHH B COOTBETCTBHUH C
nojoxxenueM [leprnonndeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conep:kaHue 2 OK 01
OK 02
IIpakTnyeckue 3aHATHS 2
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[Tepuonnueckuii
3aK0H U Ta0JIuIa
.. MenneneeBa

[Tepuonnueckas cucrema xumuueckux 3aeMeHToB .M. Menneneea. uznueckuii CMbICI
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro snemeHTa B [lepuonnueckoii cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAUYCHUE
[Tepuonuueckoro 3akona /.M. Menzaeneesa. [Iporunosst [{.11. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJICMEHTOB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLNI0 XUMUYECKUX
3JIEMEHTOB « MeTamn4ecke / HeMETALTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M TOJIOKEHUEM B MEPUOJIUUECKON CUCTEME
XuUMHYecKuXx 31eMeHToB J.J. MeHnaeaeeBay

Pazgen 2. Xumuyeckue peakunu

10

Tema 2.1. Tunel
XUMHYECKAX
peakuuii

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Knaccudukanus 1 THIIBI XUMUYECKUX PEAKIMiA C y9acTHeM HeopraHudeckux BeniecTB. CocraBieHne
YpaBHEHUN PEaKIMi COSTUHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, OOMEHa, B T.4. PEaKINil TOPSHHUS,
OKHCJICHUA-BOCCTAHOBJICHHS.

VYpaBHeHUs OKUcIeHUsI-BoccTaHOBNIeHU. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
CocTaBienue u YpPaBHUBAHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ MCTOAOM 3JICKTPOHHOT'O
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B IPUPO/IE, POU3BOICTBEHHBIX Mpolleccax u
KU3HCACATCIbHOCTH OPraHnu3MOB

IIpakTH4eckne 3aHATHA

KonnuectBeHHbIE OTHOWIEHHSI B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUYETHI O
YpPaBHEHUAM XMMHUYECKUX peakuui. Moip Kak eQuHUIa KOJIM4YecTBa BemiecTBa. MousipHas macca.
3aKOHBI COXPAaHEHHS MAacChl M SHEPruH. 3aKOH ABoraapo. MoJspHbI 00beM Ta30B. OTHOCHTEIbHAS
IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHMSAM XMMHUYECKHX PEaKLIMU C MCIOJIb30BAaHUEM MAacChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

OK 01
OK 04
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s JUCCOLIHALUS U

Teopus anexkTposnuTUdeckoi aucconranuu. VoHsl. DIeKTpOIUTHI, HEAIEKTPOIUTHL. Peakiuu MOHHOTOo

MOHHBIN 0OMEH obmena. CocTaBieHHE peakIuii MOHHOrO OOMEHa MyTEeM COCTAaBJICHUS WX TOJHBIX U COKPAILICHHBIX 2
HMOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE PEaKIMU. 3aaHus Ha COCTaBJICHUE HOHHBIX PEAKIU
JlaGopaTopHble 3aHATHSA 2
Jlaboparopnas pabota “TUrbl XUMUYECKUX PEAKITUN.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3yIOIIMXCs BEIIECTB) U IPU3HAKOB )
XUMHUYECKUX peakuuii. [IpoBenenmne peakunii HOHHOro oOMeHa, ONpeIeIeHUE CPEIbl BOJHBIX
pacTBOpOB. 3aJjaHKs HA COCTABIICHUE MOHHBIX PEAKIIHI
KonTpouabnas
CrpoeHue BeliecTBa U XUMHUYECKUE PeaKiuu 2
padora 1
Pa3pea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanms, OK 02
HOMEHKITATYpA H Teoperuueckoe o0yueHue 2 TIK....
CTpOCHHE .
T — [Tpenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTbie U ClI0XKHbIe
p BenecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIH). B3auMocBs3b
BEIIECTB
m HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUA BelecTBa. Kpucrammndyeckue u amopdHbie
BellecTBa. TUIBI KPUCTATMYECKUX PEIIeTOK (aTOMHAsl, MOJIEKYJIsIpHAs, HOHHAS, METAJJINYECcKast). 2
3aBUCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMUECKON PEelIeTKH. 3aBUCUMOCTh
XUMHYECKON aKTUBHOCTH BEUIECTB OT BUAa XMMHUUECKON CBSA3H U TUIA KPUCTATUINYECKOMN PEIIeTKH.
[TpuyrHBI MHOTOOOpA3Hsl BEIIECTB
IIpakTnyeckue 3aHATHS 2
Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHE BEILECTBA UCXOIS U3 UX XUMUYECKOH (popMyIibl
HUJIA COCTABJICHUE XUMHUYECKOU q)OpMy.HBI HUCXO0Os1 U3 Ha3BaHU BCIICCTBA I10 MGX(HYHapOI[HOﬁ
(MIOTTAK) mnu TpuBHaIbHOW HOMEHKIIATYPE. 2

Pemenne mnpakTHUecKUX 3aJaHUM MO KJIACCHU(HUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (QopMyraMm
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJaccoB (yrapHblii ra3, yrJeKUCIbIM Ta3, aMMHakK, TamieHas
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W3BECTh, HETralleHas: U3BECTh, MUTHEBASI COJIA M IPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUECKIX
BEIIECTB, ONPEENITh MPUHATICKHOCTH K KJIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 pyrue).
[Touck nHbOpMaIUu MO Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMyiaMm

Tema 3.2. ®usuko-| OcHOBHOE conep:kaHNe OK 01
XUMHYECKHE OK 02
CBOMCTRA Teoperuueckoe o0yueHue 1IK...
HEOPraHUYECKHUX .

Meramipl. O0mue Guznyeckne U XUMHUUYECKHE CBOMCTBA MeTauioB. CrocoObl mosydeHusl. 3HAUYCHUE
BeHecTs METAJJIOB M HEMETANIOB B MPHUPOAE U KU3ZHEACATEIBHOCTH YEJNIOBEeKa M opraHu3MoB. Kopposus

METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢u3mdyeckne M XHWMHYECKHE CBOMCTBA HEMETAJUIOB. THWIHYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHEeHHH HeMeTauoB. KpyroBopoTst

OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHAOB, THIPOKCH]IOB, KUCIIOT,

coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COEIUHEHU,

BBICIIMX OKCHJIOB U THAPOKCH]IOB

IIpakTH4eckue 3aHATHA

CocraBneHrne ypaBHEHHMI XUMHUYECKHX PEAaKIUU C Yy4acTUEM MPOCTBIX U CIO0XKHBIX HEOPTaHMYECKHUX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIPOKCHUIOB; HEOPraHUUYECKUX COJIEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenrne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJIYYEHUE H

0e30macHOe HCIMOJIb30BaHUE BAKHEHIINX HEOPraHMYECKHX BEHIECTB B OBITY W NPAaKTUYECKOH

NEeSATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoOBHOE co/lep:KaHue OK 01
Nnentndukanus OK 02
HEOpraHHYECKHX JlaGopaTopHble 3aHATHSA OK 04
BELIECTB

Jlabopartopnast pabota «nenTrdukaiys HeOpraHMIECKNX BEIIECTBY.
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Pemenne skcrepMMEHTAIbHBIX 3alad 0 XUMHUYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, II0
PAaCIIO3HABAHUIO U ITOJIYYEHUIO COEAMHEHUN METANIOB U HEMETAJUIOB.

NpenTudukanyss HEOPraHWYECKUX BELIECTB C HCIOJIb30BAaHUEM HX (PU3UKO-XMMUYECKHX CBOMCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPU-
AHUOHBI, Ha KATUOH aMMOHUS

KonTpoasnas
pabora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB

Pa3pea 4.

CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelIeCTB

24

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

OcHoBHOe conep:kaHne

TeopeTnyeckoe o0yueHue

IlosiBiieHUE U pa3BUTHE OPTaHMYECKOM XUMUHU Kak Haykd. [Ipeamer opranndeckoit xumun. Mecro u
3Ha4YE€HHE OPTaHMYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUSI OpraHmyeckux coeauHenuit A.M. Bytieposa.
VYriepoaHbld CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEILIECTB OT XHMMHUUYECKOIO
CTPOEHHUs MOJIEKy. M3omMepHs 1 U30MepBI.

[Tonatue o ¢yHxuuoHaneHOW rpynme. Paaukan. IlpuHnunsl kinaccuuKamuy — OpraHUYECKUX
coelMHEeHMI. MexXayHapoaHas HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYpPbl OPraHUYECKUX COCTUHEHUM.
[Tonsatue 00 a30TcoAEpIKAIMX COCTMHEHUAX, OMOJIOTMUECKH aKTUBHBIX BEIIECTBax (YIJIEBOJAAX, KUPAX,
OenKax U JIp.), BEICOKOMOJICKYJIIPHBIX COSAMHEHUAX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

HOMGHKHaTypa OpraHu4CCKUux COC,Z[I/IHGHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCBIH_IeHHBIe, HCHACBIIIICHHBIC U
apOMAaTHUYECKHE YTIEBOJOPOBI, CITUPTHI, ()CHOIIBI, allbACTH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpraHMYECKHX BELIECTB OTJENIbHBIX
KJIaCCOB, HCIONB3Ysl MX HAa3BaHMUSA MO CHUCTEMATHYECKOW W TPUBHAILHOW HOMEHKJIAType (STHIICH,
alleTWICH, TNIMLEpuH, (eHom, (opMalbIeTua, YKCyCHas KHUCIIOTa, INIMIUH). Pacuersl mpocreinei
(GbopMyIIbl OpraHuYecKOi MOJIEKYJIbl, HICXO/IS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

OcHoBHoOe conep:kaHne

12
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COECTMHEHNU

TeopeTnyeckoe o0yueHue

OU3NKO-XMMUYECKHE CBOHCTBA OPTraHUYECKUX COCIMHEHUH OTHAENBHBIX KIIACCOB (OCOOCHHOCTH
KJ1accu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHUYECKUH psaa 1 o0mas popmyia; H30MEpHUs;
(hU3UYEeCKre CBONCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI IMTOTYUEHHUS ):

— TpenebHbIe YIIIEBOAOPOb! (aJIKaHbl M IUKJIOAJKaHbl). ['opeHne MeTaHa Kak OJWH W3 OCHOBHBIX
MCTOYHHKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOWCTBA IPUPOIAHBIX YTIEBOAOPOAOB, HAXOXKICHNUE B
MIPUPOJIE U IPUMEHEHHUE AIKAHOB;

— HEIpeebHbIE (AJIKEHBI, AJIKMHBI U aJIKaJMEHbI) 1 apOMaTHUYECKHE yIiIeBo10poabl. ['opeHue aneTuieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOT'O TUIAMEHM JIJIsl CBAPKH U PE3KU METAJNIOB

— KHCTIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIOTHI M 3(PUPHI, AITbICTHIBI 1
KETOHBI, JKUPBI, yriaeBoasl). [IpakTudeckoe NpUMEHEHUE OJTHICHTIUKONS, TIUIepruHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeruia, YKCYCHOW KHCIOTBl. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIE CBOWCTBA MbLIA

— a30Tco/ieprKalue cCoeAMHeHNsI (AaMUHBI U aMMHOKUCIIOTHI, OesikK ). BhIcOKOMOIEKyIsIpHbIE COeTUHEHNUS
(cuHTEeTMYECKHE ¥  OWOJIOTUYECKU-AaKTUBHBIC). MoOHOMEp, TOJIUMEp, CTPYKTypHOE  3BEHO.
[Tonumepusanys 3TuaeHa Kak OCHOBHOE HaIlPaBJICHUE €r0 UCIOJIb30BAHUS.

['enernueckas cBsI3b MEKy KJIACCaMU OPTaHUYECKUX COCIUHEHUN

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHUYECKUX COEIMHEHHN OTAENbHBIX KJIACCOB (TPUBHUAJIbHAS W  MEXJIyHapoJHas
HOMEHKJIATypa, XUMHUECKHUE CBOIMCTBA, CIIOCOOBI MOTYYCHHsI): MPEeAeTbHbIC (ATKAHBI U ITUKIOATKAHBI),
HemnpeenbHbIe (aJKEeHbI, aJKUHbI U aJIKaJUEHbl) U apOMaTHYECKHUE yTieBOJOPOAbI, CIIUPTHI U (PEHOMBI,
KapOOHOBBIE KUCTIOTHI U A(UPBI, aTTbACTUIBI U KETOHBI, AMUHBI U aMHHOKHCIIOTHI, BHICOKOMOJICKYJISIPHBIE
COCIMHEHMS. 3aJaHus HAa COCTABJICHUE YPAaBHEHUN XMUMHUYECKHX PEAKLIUN C y4aCTUEM OPraHMYECKHUX
BEILIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHHUS

CocraBnenue cxeM peakuuii (B TOM 4YHCJIE€ IO TMPEUIOKEHHBIM IIeTOYKaM IPEBpaIieHui),
XapaKTepU3YIOMUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHHUN OTAETbHBIX KJIACCOB, CIOCOOBI UX
MOJIy4eHHUsT M Ha3BaHWE OPraHMYECKUX COEAMHEHUH 10 TPUBHAIBHONM WM MEXIyHapOAHOMN
CUCTEMATUYECKON HOMEHKJIATYpE.

OK 01
OK 02
OK 04
IIK...
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Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUYECKUX 3a/JlaHUi Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHHH OTJENbHBIX KJIACCOB

JlabopaTopHasi pabora

Jlaboparopnast pabota “IIpeBparieHust OpraHMUeCKUX BEIIECTB IMPU HarpeBaHuu".
ITonmyuyenue sTueHa U U3y4EHHUE €ro CBOMCTB. MOAEIMpPOBaHNUE MOJIEKYJ U XUMUUECKUX IIPEBPALLECHUN
Ha IIPUMEpE dTaHa, dTUJICHA, allCTUIICHA U JIp.

Tema 4.3.
Nnentndukanus
OpPTaHUYECKHUX
BEILIECTB, UX
3HAYEHUE U
MPUMCHCHHE B
OLITOBOM U
MIPOU3BOACTBEHHOMN
IEeITEILHOCTH
yejgoBeKa

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Buoopranmueckue coenunenus. I[lpumenenne u Ouonormyeckas poib yriaeBoaoB. OxucieHue
yIJIEBOJOB — KCTOYHMK DSHEPIMU JKMBBIX OpraHn3MoB. OO0IacTé NPUMEHEHHS aMHHOKHCIIOT.
[IpeBparenus 6eIKOB NHIIM B Oprann3Me. buonornueckue pyHkiuu 6enkos. buonornueckue QyHKIMHA
JKUPOB. PoJib OpraHnyeckoil XUMUHU B PEIICHUH MPOOJIeM MUIIEBON OE30MaCHOCTH

Posb opraHuueckoil XMMHUM B PpEIHICHUH MPOOJIEM HHEPreTHYecKoil 0e30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUaJIOB, HOBBIX HCTOUYHUKOB HEPIUU (aJbTepHATUBHbIE HCTOUHUKU
sHeprum). OnacHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3MbI OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB
(yraeBoJopoAsl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IMPOU3BOJHBIC, AIBJAETUABI U Ap.), CMBICT
IIOKa3aTesi MPeAEIbHO TOIYyCTUMON KOHLIEHTPALUN

JlabopaTopHble 3aHATHS

Jlaboparopuas padota: “UnenTudukamnusi OpraHM4ecKuX COSTUHEHUI OTACTbHBIX KJIacCOB”

W neHTudukanis opraHiuecKuX COSIMHEHHUA OT/ACIBHBIX KJIACCOB (Ha IPUMEpE albJIeTHI0B, KpaxMaia,
YKCYCHOU KHUCJIOTHI, OSJIKOB U T.I1.) C UCIIOJIb30BAHUEM WX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peaknuil. JleHarypamusi Oenmka TpuW HarpeBaHWd. L[BeTHBIE peaknuu OEIKOB.
BO3HUKHOBEHHE aHATMTUYECKOTO CHTHATA C TOYKHU 3PEHUS XUMUYECKUX TPOIECCOB MPHU MPOTEKAHUU
Ka4eCTBEHHOW PEaKInH, MO3BOJISIONICH UICHTH(QHIIMPOBATH MPEITI0KCHHBIC OPTaHUYECKHE BEIECTBA

KonTpouabnas
padora 3

CtpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
IIK...
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Paspnean S. Kunernueckne u TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKUX pPeaKuii
CkopocTb OcHoBHoOeE coepxxaHue OK 01
XUMUYECKHUX OK 02
peakuui. IIK...
XUMHUYECKOE
paBHOBECHE
TeopeTnyeckoe o0yueHue
CKOpOCTh peakIiM, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (PAaKTOPOB: MPHUPOJBl PEATUPYIOIINUX BELIECTB,
KOHLIEHTPALlUN pEearupyrolux BELIECTB, TEMIEPATypbl U IUIOMIAJM PEAKIMOHHON IOBEPXHOCTH.
Tennobie 23 (HEKTh XUMUUECKUX PEAKIH. DK30- U SHAOTEPMUUYECKUE, PEAKIIHH.
OOpaTtuMoCTh peakiuii. XMuMHUECKOE PAaBHOBECHE U €0 CMEIIeHUE O] ACHCTBUEM Pa3IMYHBIX (PaKTOPOB
(KOHLIEHTpalMsl PpEeareHTOB WM INPOIYKTOB pEaKIMM, [aBJIEHUE, TeMIepaTypa) i CO3IaHUs
ONTUMAaJIbHBIX YCIOBUN MIPOTEKAaHUs XUMUYECKUX npoueccoB. [Ipunnun Jle [laTense
IIpakTH4eckne 3aHATHA OK 01
- OK 02
Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaAIU3 (AKTOPOB, BIUAIOLUIMX HA H3MEHEHHE 71%
CKOPOCTH XUMHUECKOW PEaKLUH, B T.4U. C TO3ULUH SKOJIOTHYECKH 1eJIeCO00Pa3HOr0 MOBEACHHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B LEJSIX COXPAHEHHS CBOETO 3[J0POBbS M OKPY’KAIOIEH IPUPOJHON CPENIBI.
PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHnuna Jle-Illarense i
HaxXOXKJCHHUs HAalpaBJICHUs] CMEIIEHUs pPABHOBECHsS XHMHYECKOH peakuuu M aHaiuu3 (akTopos,
BIIUSIIOLIUX HA CMEILIEHUE XUMUYECKOTO PaBHOBECHS
Pa3neua 6. PacTBOpBI
Tema 6.1. OcHoOBHOE co/lep:KaHue OK 01
[TonsTHE O OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07
IIK...

PactBopenue kak ¢uszuko-xumuueckuii mporecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 10Jis1 paCTBOPEHHOTO BemecTBa. CMbBICI TTOKa3aTeNs MPEaeIbHO JOMYCTUMOMN
KOHIICHTPALIMHU U €r0 HCIIOJIb30BAaHHUE B OLIEHKE YKOJOTMUECKON OE30MaCHOCTH.
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[IpaBmia sKONOrMYECKH Lieaecoo0pa3HOro MOBEIEHUS B OBITY M TPYJIOBOM NEATEIBHOCTH B IIENAX
COXpaHEHHUsI CBOETO 3[I0POBbsl U OKPYKAIOIIEH MPUPOAHONU CpPE/bl; OMACHOCTh BO3ACHCTBUSA HA >KUBBIC
OpraHU3Mbl OIIPEIEIECHHBIX BEILIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH Ha PACTBOPBI, HCIIOJIB3yEeMbIE B OBITOBOI U
ITPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

Tema 6.2. OcHoBHOE coaepxxaHue OK 01
HccnenoBanue OK 02
cBoiicTB pacTBopos |/IadopaTopHbie 3ansTHS OK 04
Jlaboparopnast padota «IIpuroroBneHne pacTBOpOBY. TIK...
IIpuroTtoBneHue pacTBOPOB 3alaHHON (MaccoBoi, %) KOHLIEHTpaUK (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMH) U OTIpeZieNieHue Cpeibl BOJAHBIX PACTBOPOB.
Pemienue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE (COAepPKaHNe NPUKJIATHOTO MOYJIf)
Paznen 7. Xumust B GbITY U MPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJ0BEKa OK 01
OK 02
Xumnst B ObITY M |OcnoBHOE conepikanue OK 04
IPOM3BO/ICTBEHHOM OK 07
NEeSITEIIbBHOCTH TeopeTnueckoe ooyuenue 1K

YCIO0BCKa

Hogelimme 1ocTHKeHNsT XMMUYECKON HAyKH M XUMUYECKOM TexHoaoruu. Posb xumuu B obecrnieueHun
HKOJIOTHUECKOM, SHEPreTUUECKOM 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUU MeAULMHBL. [IpaBuia nmoucka u
aHalu3a XUMHYECKOW HMH(QOpPMAlMU W3 PA3IUYHBIX MCTOYHMKOB (HayyHas M Yy4yeOHO-HaydHas
JUTEpaTypa, CpelICTBa MaccoBOi nHpopmauu, cetb HTepHEeT)

IIpakTnyeckue 3aHATHS

[Touck u aHanM3 KEMCOB O MPUMEHEHUH XMMHUYECKHX BEIIECTB W TEXHOJIOTHH C y4eToM OyayIien
npodeccHOHAIbHON ~ AEATENTbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENbHBIE  MaTepualbl,
KOHCTPYKLMOHHBIE MaTepUallbl, KpacKW, CTEKJIO, KepaMuKa, MaTepuaiabl s 3JIEKTPOHHUKH,
HaHOMaTepHalbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKUA OJHEPruH, OPraHMYECKUE U MHUHEpaIbHBIC
yA00peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

3amura: [IpencraBienue pe3yabTaTOB PEIICHUS KeCOB B (hopMe MUHU-IOKJI/Ia C Tpe3eHTaluel
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IIpomexyTouyHas aTrecTanus MO JUCHUILINHE (3a4eT)

Bcero

72
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