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Pabouas mporpamma yuednoro npeamera OVYI1.07 Xumus pazpaboTaHa Ha OCHOBE
TpeOOBAHMIA:

dbenepaabHOrO TOCYJAapCTBEHHOIO0 00pa3oBaTEIBLHOTO CTaHAApTa CPEIHETO
o0miero o0pa3oBaHUs, YTBEPKICHHOTO MpHUKa3oM MUHHCTEPCTBA 0OOpa30BaHUS U
Hayku Poccutickoit @enepannu ot 17 mast 2012 r. Ne 413 (nanee — ®I'OC COO);
dbenepaabHOro rocy/1apCTBEHHOTO 00Pa30BaTEILHOIO CTaHAAPTa CPEIHETO
npodeccHoOHaIBHOTO oOpa3zoBaHus 1o podeccun 35.01.28 MacTep CTOJISIpHOTO H
MeOeTHPHOTO MPOU3BOJICTBA, YTBEPKISHHOTO MPUKa30M MUHHUCTEPCTBA TPOCBEIICHHUS
Poccuiickoit @eneparuu ot 25.07. 2022 r. N 606 (nanee — ®I'OC CII10),

C ydeToMm TmoyiokeHuit degepanbHOM 00pa3oBaTEIbHON MPOTPAMMBI CPEIHETO
oOmiero oOpa3oBaHUs, YTBEPXKJICHHOW TMpUKa30M MUHHUCTEPCTBA TPOCBEIICHUS
Poccutiickoit @enepanuu ot 18.05.2023r. Ne 371, ¢ yueTom moxyuaemoii mpodeccun.
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1. lMosicHUTEIbHASA 3aNUCKA

Peanmuzamms comepkaHust ydeOHOTO TIpeiMeTa MPEAIoyiaraeT CoOIIOJCHUE
TPUHIIAIIA IPEEMCTBEHHOCTH 10 OTHOIIICHHIO K COJICPKAHUIO Kypca XUMHS Ha CTYTICHH
OCHOBHOTO 00111eT0 00pazoBanus. B To xe Bpems yueOubiil mpeamer OYIL.07 Xumus
ISt npodeccrHoHaTbHBIX 00pa3oBaTeIbHBIX OpraHHu3anui obnamaer
CaMOCTOSITEIbHOCTBIO U IIETTbHOCTEIO.

PaGouas nporpamma yueoHoro npeamera OVYI1.07 Xumust uMeeT MeXnpeIMeTHbIC
CBsI3M C 00I1Ieo0pa3oBaTeIbHBIME YUeOHBIMU TIpeaMeTamMu dusnka, buonorus, ObXK,
Marematuka u  npodeccuoHanbHbiMU  auciumuimHamu  OIII.02  OcHoBBI
ctpoutenbHoro MarepuanoBeneHus, OIIL[.07 OcHOBBI 3JEKTPOTEXHUKHU C IPaBUIIAMU
OXpaHbI TPy/Ia.

XuMu4eckoe o0pa3oBaHue, MOJIydyaeMoe BBITYCKHHKaMH 0011e00pa3oBaTeIbHOM
OpraHW3allid, SBISACTCS HEOTHEMJIEMOW YacThi0 WX 00pa3oBaHHOCTH. OHO CIIYKHUT
3aBEpIIAIONIUM 3TAllOM pealn3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEIOCTHON CHCTEME XHMHUYECKOTO O0pa30BaHUA.
DT IICHHOCTH KacaroTCs MMO3HAHMSI 3aKOHOB MTPUPOIBI, (POPMHUPOBAHUS MUPOBO33PCHUS
1 00IIeH KyJbTYphl UYEJIOBEKA, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO M TPHUPOAHOW cpeme. Peamm3yercs xumudeckoe oOpa3oBaHUE
oOyyJarolmmxcsi Ha YpPOBHE CpeAHero ooOimero oOpa3oBaHUS CpEACTBAMHU y4eOHOTO
npeaMeTa «XuMus», CoiepKaHue U TIOCTPOCHHUE KOTOPOTO OINPEACIICHBI B TPOrpaMMe
M0 XUMHH C YUETOM CHEIU(DUKN HAYKW XUMUH, €€ 3HAUCHUS B TTO3HAHUU MPUPOJILI U B
MaTepUalbHOW KU3HM OOIIECTBa, a TakKe C Y4éToM OOMIMX IeNeil W MPUHIIMIIOB,
XapaKTEPHU3YIONTUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHETO 001IIero 00pa3oBaHus
B Pocculickoi ®denepanuu.

XuMusl Kak dSJEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT OcoOyl pojib B
COBPEMEHHOMW IMBWJIM3AINH, B CO3/IaHUHA HOBOM 0a3bl MaTepuaibHOU KyIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHHE PAIMOHATHLHOTO HAYYHOTO MBIILUICHUS, B
CO3JaHKe LEI0CTHOTO MPEACTaBICHUS 00 OKPYX aIOIeM MUPE KaK O €IMHCTBE MPUPOIbI
U YeJIOBeKa, KOTOpoe (GOpMUPYETCS B XMMUU HA OCHOBE TOHUMAHHMS BEIIECTBEHHOTO
COCTaBa OKPY>KAIOILIEr0 MUPA, OCO3HAHUS B3aNMOCBSI3U MEK/1y CTPOCHHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 001aCTSIMU IPUMEHEHHUS.

TecHO B3aMMOIEUCTBYSI C JIPYTMMHU €CTECTBEHHBIMHU HAyKaMH, XUMHS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOUW KYJIBTYPhI, HEOOXOJAUMBIM YCJIOBHEM YCIIECIIHOTO
TpyAa W SKU3HU Kaxaoro uieHa ooOmiectBa. CoBpeMEHHas XHUMHUS KaK Hayka
co3uaTeNbHasl, KaKk HayKa BEICOKMX TEXHOJIOTUN HANPaBJICHA Ha PEIICHUE TI100aTbHBIX
npo0eM yCTOWYMBOTO pa3BUTHUS UEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 370POBBS.

ConepmaHI/Ie IIporpaMMbl HAIIpaBJICHO Ha JOCTUXKCHUE CICAYIOMINX LICJICH:



* popMupoBaHue y 00y4aIOIUXCsl YMEHHS OLIEHUBATh 3HAYMMOCTD
XUMHYECKOTO 3HAHUS JJI KaKIOr0 YeJIOBEKa;
* popMupoBaHuE y 00yHAIOIIUXCS LEJIOCTHOTO NPEICTABIECHUS O MUPE U POIIU
XUMHH B CO3JJTaHUM COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA; YMEHHS
OOBSACHATH OOBEKTHI U MPOLIECCH OKPYIKAIOIIEH JEeHCTBUTEILHOCTH:
MPUPOIHON, COIUANTBHON, KYJIbTYPHOUM, TEXHUYECKOHN CPEe/Ibl, — UCTIONb3YS JJIs
ATOTO XUMUYECKHUE 3HAHUS;
* pa3BUTHE Y 00yJaroUMXcsi YMEHUM paznudaTh GakThl U OLIEHKH, CPABHUBATh
OLIEHOYHBIE BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPHUSIMH OIEHOK U CBSI3b
KPUTEPUEB C ONPEAETCHHON CUCTEMOM IIEHHOCTEH, POpMyYIHpPOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;
* IpHOOpeTEHNE 00YUaAIOIMMUCS OIBITa Pa3HOOOPA3HOM AESATEIbHOCTH,
MO3HAHMS U CAMOTIO3HAHNUS; KJIFOUEBbIX HABBIKOB, UMEIOLUX YHUBEPCAIBHOE
3HaYEHHE JUIsl pa3JIMYHbIX BUJIOB JI€ATEIBHOCTH (HaBBIKOB pPELIEHUS MPoOeM,
MPUHATHUS PEIICHU, TOMCKa, aHAIN3a U 00paboTKH UHPOPMAIIUH,
KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUMN, COTPYTHIUYECTBA,
0e301acHOro o0parieHus ¢ BeIeCTBaMU B TIOBCETHEBHOM JKU3HN).

st m3yaenns nmpeamera OVYII. 10 Xumust Ha 6a30BOM ypOBHE CPETHETO
o0miero oopa3oBaHusi OTBOAUTCS /2 yaca, B TOM UMCIIe 2 yaca Ha
1po(heCcCHOHATTEHO-OPUEHTUPOBAHHOE COICPKAHMUE.

Nzyuenue yuebnoro npeamera OVYII. 10 Xumus 3aBepriactcsi IpoOMexyTOYHOM
aTTectanueit B hopme qudpepeHIMpoBaHHOIO 3a4€Ta B paMKaX OCBOCHUS
[MTIKPC Ha 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHusl.

2.Conep:xanue y4e0HOI0 npeaMera

Paznen 1. OcHOBBI CTPOEHHS BellleCTBA.
Tema 1.1. CTpoeHHe aTOMOB XUMHYECKHUX 3JIEMEHTOB U MPUPOIA XUMHUYECKOM
CBSI3M.
CoBpemeHHas MoJielb CTpoeHust aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMUYECKHUI
AJIEMEHT. DJIEKTpOHHass KoHpuryparus atoma. Kimaccupukanmss XuMA4ecKux
9JIEMEHTOB (S-, P-, d-371eMeHThI). BasieHTHBIE 2JIeKTPOHBI. BajgeHTHOCTD. DIIeKTpOHHAS
MPUPOJIa XUMHUECKOHN CBSI3U. DIEKTPOOTPULIATEIBHOCTh. BUIbI XUMUYECKOM CBSI3U
(koBaJIeHTHas, MOHHAs, MEeTAJITUYECKasi, BOJAOPOAHAsS) U CITOCOOBI ee 00pa3oBaHMUs.
IpakTnyeckue 3anusaTus: Pelienre 3a1aHnil Ha UCIIOJIb30BAHUE XUMUYECKOU
CHMBOJIMKHA Y Ha3BaHUW COCAUHEHUN 10 HOMEHKJIATYPE MEXKTIYHAPOIHOIO COKO3a
TEOPETUYECKON U MPUKIATHON XUMHUM U TPUBUAJIbHBIX HA3BAaHUU JJIS1 COCTABIICHUS
XUMHUYECKUX (OPMYJT IBYXaTOMHBIX COeTUHEHUMN (OKCUAOB, CyIb(UI0B, TUIPUIOB U
T. I.) U JPYTUX HEOPTaHUYECKUX COEMHEHUM OTIENbHBIX KiaccoB. [IpakTuueckue
3a/IaHUS1 HA YCTAHOBJICHUE CBS3U MEXAY CTPOEHUEM aTOMOB XMMUYECKHUX JIEMEHTOB U
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MEPUOANYECKUM U3MEHEHNEM CBOMCTB XUMHUUYECKUX JJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBHHU C MOJOKEHUEM [leproInUeCKOr CUCTEMBI.

Tema 1.2. llepuoanvecknii 3akon u Tabanua .M. MenaeneeBa

Ilepronnueckas cucreMa Xumuyeckux aneMeHToB [ .M. MenneneeBa. @usnueckuii
cmbicha [lepuonnueckoro 3akona [I.1. Menneneea. 3aKkOHOMEPHOCTA U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOTO 31eMeHTa B [lepuonnueckoit cucreme.
MupoBo33peHUyecKkoe 1 HayuHoe 3HaueHue llepuonnueckoro 3akona J1.1.
Menpeneena. [Tpornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XMMUUYECKHUX
AJEMEHTOB.PereHrne npakTMKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 33 IAHUN HA
XapaKTEPHU3AIUI0 XUMUYECKHUX AIEMEHTOB « MeTaummueckne / HeMEeTAIITNICCKUE
CBOICTBA, JICKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMUYECKUX
anemenToB (.M. MeHaeneeBay

Pazges 2. XuMu4eckue peakumu

Tema 2.1. Tunbl XMMHYECKHUX pPeaKMi.

Knaccudukaiuys v TUIIBI XUMUYECKUX PEAKIIUN C yYaCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHue ypaBHEHHUM peakilfii COeIMHEHUS, Pa3JI0KEHNUs, 3aMeIlleHUs], 0OMEeHa, B
T.4. pEaKUUU TOPEHHUsI, OKUCIIEHUSA-BOCCTAHOBJICHUSI.

YpaBHEHUS OKUCICHUSA-BOCCTAHOBICHUS. CTeneHb OKUCIeHHs. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii METO0M dJEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIHLHBIC
pEaKIHUM B MPUPOJIE, TPOMU3BOJACTBEHHBIX MPOLIECCAX U KUZHEACATETLHOCTH
OpPraHUu3MOB.

IIpakTuyeckue 3ansiTusi: KonnyecTBeHHbIE OTHOLICHUS B XUMUH. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XUMUH U PACUYETHI IO YPABHEHUSAM XUMUUYECKUX PEAKIIHM.
Monb Kak equHHIa KOJIMYECTBA BelecTBa. MosigpHast Macca. 3aKOHbI COXPAaHEHUS
Macchl ¥ 3Hepruu. 3akoH ABoraapo. Monsipabiii 00beM razoB. OTHOCHTENbHAS
IJIOTHOCTH ra30B. PacueTsl 10 ypaBHEHUAM XUMHUYECKUX PEAKIINMI C UCTOJIb30BAaHUEM
Macchl, 00bema (HOpMaJIbHbIC YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTRA.

Tema 2.2. JaekTpoauTH4YeCKasi JUCCONMUANUA U MOHHBIN 00MEH.

Teopus 3nekTpoUTHUECKON Aucconuanun. oHbl. DJIEKTPOIUTHI, HEANEKTPOIHTHI.
Peakiuu nonnoro oomena. CoctaBieHue peakifii HOHHOTO 0OMEHa MmyTeM
COCTAaBJIEHUS UX MOJIHBIX U COKPALICHHBIX HOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE
peakiuu. 3a1aHusl Ha COCTABIICHHE NOHHBIX PEAKIIUi.

JlaGopaTopHble 3anusiTus: JlabopaTopHas padota “TuUIbl XUMUYECKUX PEAKIIANA” .
Uccnenosanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJIHBIX U OOPA3YIOIIUXCS
BEILECTB) U MPU3HAKOB XUMUYECKUX peakiuii. [[poBenenne peakuuii HOHHOTO
oOMeHa, onpeiesieHue Cpe/ibl BOAHBIX PACTBOPOB. 3a/IaHUSI HA COCTABJICHHE MOHHBIX
pEaKiuu.

KonTtpoJsbHas padora 1 «CTpoeHue BenecTBa 1 XUMHYECKUE PeaKIMN)

Paznen 3. CTtpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIECTB.

Tema 3.1. Knaccudpukanusi, HOMEHKJIATYpPa U CTPOEHHE HEOPTAaHMYEeCKUX
BelIeCTB



[Ipeamet Heoprannueckoit xumuu. Knaccudukaiums HeopraHU4eCKux BEIIECTB.
[IpocTeie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHU/IBI,
TUAPOKCH]IBI, KUCIIOTHI, COJIHM). B3aMMOCBSI3bp HEOpraHMYECKUX BELIECTB. ATperaTHbie
coctosiHuA BemecTBa. Kpucrammmueckue n amop@Hbie BeecTsa. TUIIbI
KPUCTAJUIMYECKHUX PELIETOK (aATOMHAs!, MOJIEKYJIsipHasi, HOHHAs, METaJUIMYecKasi ).
3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOM PEIIeTKH.
3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BHJ1a XUMUYECKOM CBS3H U THIIA
KpUCTAJUIMUECKON pemeTku. [Ipuunnbl MHOrOOOpa3us BEIIeCTB

IpakTnueckue 3anaTusi: HoMeHKIaTypa HEOpraHMYECKUX BEUIECTB: HA3BaHUE
BEIECTBA UCXO/IA U3 UX XUMUYECKON (POpMYIIbl UIIM COCTABIICHUE XUMUYECKOM
dbopmybl Ucxo1 U3 Ha3BaHMs BenlecTBa o MexxayHapoaHoi (MIOITAK) nnmn
TPUBHAIBHON HOMEHKJIATYPE.

Pemenue nmpakTH4YeCcKUX 3aJjaHui 10 KJIacCU(PUKALNKA, HOMEHKIIATYpe U XUMUYECKUM
(dbopMysaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHBIH ra3, yrieKHCIIbIi
ra3, aMMHaK, raiieHasi U3BeCTh, HEralleHasi U3BECTh, IMThEBAs COMIA U APYTHUX):
Ha3bIBATh U COCTABJIATH (POPMYJIIbI XUMUYECKUX BEUIECTB, ONPEACIIATh
IIPUHAJIEKHOCTD K KJIACCy.

HcTtouHnky XuMu4eckol HHpopManuu (CpeicTB MacCOBOM MH(OpPMAIUH, CETh
Wurtepnet u npyrue). [lonck nHpopmalyy no Ha3BaHUSAM, UACHTU(PUKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM.

Tema 3.2. ®U3NKO-XUMHYECKHE CBOWICTBA HEOPraHMYECKUX BEIECTB.

Metamibl. O6mue husndecKkrue u XuMHIecKre cBoicTBa MeTauoB. CriocoObl
NOJIy4EHUs. 3HAYEHUE METAJIOB M HEMETAJIOB B IIPUPOJIE U )KU3HEAECATENBHOCTH
YyesoBeKa U OpraHu3MoB. Kopposusi MeTayuioB: BUbI KOPPO3UH, CTIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

Hemeramnbl. O6mue ¢pu3ndeckue 1 XUMHUISCKHE CBOMCTBA HEMETAUIOB. THIIHYHBIC
cBoiicTBa HeMeTasuioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa COeIMHEHH
HeMeTauioB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B MpUpoje. XUMHUUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECTB (OKCHUIOB, THIAPOKCUAOB, KUCIIOT, COJEH
U p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEIMHEHNH, BBICIINX OKCHJIOB U TUIPOKCUIOB.

IIpakTnueckue 3ansitusi: COCTaBICHHE YPABHEHUIN XMMHUYECKUX PEAKIINUNA C YHaCTHEM
MIPOCTBIX M CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHOB
METAJIJIOB, HEMETAUIOB M aM(pOTEpHBIX 3JIEMEHTOB, HEOPraHMYECKHX KHUCJIIOT,
OCHOBaHUI U aM(pOTEPHBIX THIPOKCHUJIOB; HEOPTaHUUECKUX COJIEH, XapaKTepU3YIOIIUX
MX CBOMCTBA.

Pemenre npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA, COCTAB,
NoJIyuyeHue 1 0e301acHOe UCTIOIb30BaHUE BAXKHEHUIIINX HEOPTaHUYECKUX BEILIECTB B
OBITY U MPAaKTHUUYECKOM 1eATEIHbHOCTH YeI0BeKa.

Tema 3.3. UnenTudukanus HeOPraHM4eCKUX BEIECTB.

JlaGopaTopHble 3anaTusi: JlabopatopHas pabora «MaeHTuduUKaIus HEOPraHUIECKUX
BEILIECTBY.

Pemienne SKCIEpUMEHTAIBHBIX 33ad 1O XWMHUYECKMM CBOWCTBAM METAJUIOB H
HEMETAJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COEINHEHUI METAJUIOB U HEMETAJIJIOB.



Nnentuduxaiyss HEOpPraHM4eCKUX BELIECTB C UCIOJIb30BaHUEM UX (PU3UKO-
XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakuni. KauecTBeHHbIE peakuuu
Ha cyJbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI.

KontpoabHast padora 2 «CBOICTBAa HEOPTAaHNYECKUX BeLECTB»

Pasnen 4. Ctpoenne u cBOiiCTBAa OPraHNYeCKUX BeIIECTB.

Tema 4.1. Knaccudukanusi, cTpoeHre 1 HOMEHKJIATYPa OPraHu4ecKuX BelecTB.
[losiBeHUE M pa3BUTHE OPTaHUYECKON XUMHUU KaK Hayku. [IpenmeT oprannyeckon
XUMHUHU. MECTO U 3HaYeHNE OPraHUYEeCKON XUMHUH B CHCTEME €CTECTBEHHBIX HayK.
XHWMHUYECKOE CTPOCHUE KAK MOPSAOK COCIMHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUUYECKOIO CTPOEHUS OPraHUYECKHUX
coequHeHuii A.M. bytTnepoBa. YTIJepoaHbII CKEJIET OPraHUYeCKOM MOJIEKYJIBI.
3aBUCUMOCTh CBOWMCTB BEILIECTB OT XMMHUYECKOIO CTpOEHUs MoJIeKyJd. M3omepus u
U30MEDBL.

[Tonsitue o pyHkmonaneHol rpynne. Pagukan. [lpuHnumne! knaccudukanuu
OpPTraHWYECKUX COeIMHEHUN. MexyHapoIHasi HOMEHKIIATypa U IPUHLIUIIBI
HOMEHKJIaTyphbl OpraHuueckux coequHeHui. [lonsatue 00 a3oTcoaepxamnimux
COEJIMHEHUSX, OMOJOTMYECKH aKTUBHBIX BellleCcTBaX (YIJIeBOAaX, )KUpax, OeKax u
JIp.), BEICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO).
IpakTnuyeckue 3anaTus: HoOMEHKIaTypa OpraHn4eCcKuX COEIMHEHUN OTIEIBbHBIX
KJIACCOB (HACBILLIEHHbIE, HEHACBHIIIEHHBIE U APOMATHYECKHUE YTIIEBOIOPObI, CIIUPTHI,
(eHOIBI, abJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.) CocTaBieHUE MOIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (POPMYJT OPraHU4YEeCKMX BELUIECTB OTAEIbHBIX KJIACCOB,
UCIOJIB3YS MX HAa3BaHUS [0 CUCTEMAaTUYECKON U TPUBUAIbHON HOMEHKIIAType (3TUJIEH,
alleTUJIeH, MHLEPHUH, GeHou, GopMabAeru, YKCyCHas KUCI0Ta, TIUIUH). PacueTsl
npocTeiiieit (hopMyIIbl OpraHHYECKON MOJIEKYJIbI, HCXOAS U3 3JIEMEHTHOT'O COocTaBa (B
%).

Tema 4.2. CBoiicTBa OpraHM4eCKHUX COCAUHECHUI.

PU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COEIMHEHHUIN OTIIEIbHBIX KJIACCOB
(ocobenHocTH KiTaccu(puKavy 1 HOMEHKIIATYpbl BHYTPHU KJIacca; TOMOJIOTUYECKHMA
psa v obmast popMyiia; u3oMepusi; PU3NUECKHe CBOMCTBA; XMMHUYECKUE CBOMCTBA,;
CIIOCOOBI MOTYUYEHUS ):

— IpeeJbHbIE YIJIEBOIOPObI (aTKaHbI M LIMKJIOAJIKAHbI). ['OpeHne MeTaHa Kak OJ1MH
U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B MPOMBILIIIEHHOCTH U ObITY. CBOWCTBA MPUPOJIHBIX
YIJIEBOIOPOJIOB, HAXOXKIEHUE B PUPOAE U IPUMEHECHHE AJIKAHOB;

— HenpeaenbHbIe (aIKeHbl, AIKUHBI U aJIKaIUEHbl) U apOMaTUYECKUE YTIEBOIOPOIbI.
['opeHne aneTnineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU ISl CBAPKHU U
PE3KU METAJLIIOB.

— KUCIIOPOACOIEpXKAIlle COeAMHEHUS (CITUPTHI U PEHOIIbI, KApOOHOBBIE KUCIIOTHI U
3UpHL, aJdbAETUIbI U KETOHBI, )KUPHI, YIIIeBObI). [IpakTHueckoe npruMeHeHne
STUJICHTJIMKOJISL, TIIMLepuHa, (peHona. [Ilpumenenue Gpopmanbaeruia, aneraibaeruia,
YKCYCHOM KHCJIOTBL. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbLIA.

—  a3oTcojiepXKallhe  COEIWHEHUST  (aMUHBI W aMUHOKHUCIOTHI,  OEJKH).
BricOKOMONEKyIsIpHbIE COEMUHEHUS! (CMHTETHUYECKUE U OUOJIOTUYECKU-AKTUBHBIC).
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MoHomMmep, mosmMep, CTPYKTypHOE 3BeHO. llonmmmepusanus 3TUiIEHAa Kak OCHOBHOE
HAIIPaBJICHUE €T0 UCIIOJIb30BAHUS.

['eneTnyeckas CBI3b MEXKy KJIaCCAMU OPTaHUYECKUX COCITMHEHUMN.

IIpakTn4yeckue 3anaTus: CBOIICTBA OPraHUYECKUX COCIUHEHUN OTAEIbHBIX KJIACCOB
(TpuBMaNbHAST U MEXAyHApOIHas HOMEHKIATypa, XUMHUYECKHE CBOWCTBA, CHOCOOBI
MOJTYUYCHHUS] ): IpeIeSIbHbIC (aJTKAHbI U [IMKJIOAIKAHBI ), HEMIPEICJIbHbIC (aJTKEHBI, aIKMHBI
U alKaJueHbl) ¥ apOMaTUYECKHE YTIEBOAOPOABI, CIUPTHI M (PEHOJBI, KapOOHOBBIC
KUCIOTBI W DQUpbI, alpJeruabl M KETOHbl, aMHHbl M aMHHOKHCIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS. 3a/IaHNs HA COCTABJICHUE YPABHEHUM XUMUYECKUX
peaKkuuii ¢ y4aCTUEM OPraHMYECKHX BEIIECTB Ha OCHOBAHMM MX COCTABA U CTPOCHUSI.
CocraBneHue cxeMm peakuuii (B TOM YHCI€ TIO0 MPEAJIOKEHHBIM LEMOYKaM
IIPEBPAILCHNN ), XapaKTEPU3YIOIIMX XUMUYECKUE CBOMCTBA OPraHUYECKNUX COECIMHEHNN
OTJEJIbHBIX KJIACCOB, CIIOCOOBI UX IMOJyUYEHUsI U HA3BAHUE OPTaHUYECKUX COCTUHEHUI
[0 TPUBHAIBHOM WM MEXAYHAPOJHOM CHCTEMAaTHYECKOM HOMEHKJIAType. Pemrenne
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHMM HAa CBOWCTBA OPraHUYECKHUX
COEIMHEHNHN OTAENBHBIX KIaCCOB.

JlabopaTopnasi padora: Jlabopatopnas pabota “IIpeBpalmieHuss OpraHMYECKHX
BEILIECTB IIPY HATPEBaHUU .

[lonydyeHne OTHWIIEHAa W M3y4YEHHWE €ro CBOWCTB. MOIEnMpoBaHHE MOJEKYT H
XMMHYECKUX MPEBPALIECHUN HA IPUMEPE dTaHA, STWIICHA, alleTWIEHA U JIp.

Tema 4.3. UnenTupukanus OpraHnv4ecKMX BellecTB, MX 3HAYCHUE U PUMEHEHHUe
B OBITOBOM M NIPOM3BOICTBEHHOM AeATEIbHOCTH YeJI0BEKA.

buooprannueckue coenuHenus. [lpumenenue u Ouonorudeckas pojb yrieBoAOB.
Oxucnenre yriaeBoJoB — MCTOYHUK SHEPTUH )KUBBIX OpraHu3MoB. O0nacTu
NpPUMEHEHUsI aMUHOKUCIOT. [IpeBpanienust 6eKoB MUILK B OpraHU3Me.
buonornueckue ¢pynkuun 6enkoB. buongornueckue GyHKIUMN KUPoB. Pob
OpPraHUYECKOW XMMHUHU B PEHICHUH MPOOJIeM MUIIEBON O€30TaCHOCTH.

Ponb oprannueckoil XUMUU B PEIICHUH MPOOIIEM SHEPTreTUYECKON 6€30MacHOCTH, B
Pa3BUTHM MEIUILIMHBI, CO3JaHUHN HOBBIX MaTEpHUAJIOB, HOBBIX HICTOYHUKOB SHEPTHH
(anmpTEepHATUBHBIE UCTOYHUKH dHEPrun). ONacHOCTh BO3ICHCTBUS Ha KUBbIE
OpPraHMU3Mbl OPrAaHUYECKUX BEILIECTB OTJENbHBIX KJIaCCOB (YIJI€BOAOPObI, CIIUPTHI,
(eHOIIbI, XJIOPOPraHUuYECKHE MPOU3BOHBIC, aTbACTUIBI U JIP.), CMBICII ITOKa3aTesI
MPEAEIBHO TOMYCTUMOW KOHIIEHTPALUH.

JlaGopaTopHublie 3anusaTusi: JlaboparopHas pabota: “UneHTuduKkaius opraHUYECKUX
COCIMHEHUN OTAENbHbIX KiaccoB «MaeHTudukanus OpraHMYecKUX COEIUHEHUN
OTJIEJIBHBIX KJIACCOB (HAa MPUMEPE alIbJIETUI0B, KpaxMasia, YKCYCHOM KUCIOThI, OEIKOB
U T.I.) C HCHOJNb30BaHUEM HX (U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX
KaueCTBEHHbIX peakuuil. JleHaTypanus Oenka npu HarpeBaHuu. LIBeTHble peakuuu
O0enkoB. BO3HUKHOBEHHE AHATUTHUYECKOIO CHUTHAjJa C TOYKH 3PEHUS XUMHYECKUX
IIPOLIECCOB  IIPM  IPOTEKAHMM  KAYECTBEHHOM  pEaklUWH,  MO3BOJAIOLIEH
UACHTU(DULIMPOBATH MPEIJIOKEHHBIE OPTAaHUYECKUE BEIIECTBA.

KontpoabHast padora 3 CTpyKTypa U CBOMCTBA OPraHUYeCKHX BelleCTB.

Paznea 5. Kunernyeckue ¥ TepMOAMHAMUYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUA
XHUMHYECKHUX peaKumi-

Tema 5.1CkopocTh XUMHYECKHUX PeaKkunil. XMMHUYECKOE PABHOBECHE.



CKOpOCTh peakiiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB: IPUPOAbI pEarupyOIInuX
BEILIECTB, KOHLEHTPALIMM pPEArupyrOIINX BEIIECTB, TEMIIEPATYPhl M  IUIOLIAIU
PEaKMOHHON MOBEpXHOCTU. TemtoBble 3(hPEKTHI XUMUYECKUX PEAKLM. DK30- H
SHAOTEPMHUYECKHE, PEAKLIUU.

OOpaTUMOCTh peakiuii. XHMUYECKOE PABHOBECUE M €T0 CMEIICHHE MO/ ICUCTBHEM
pa3IuyHbIX (PaKTOPOB (KOHIICHTPALIUS pEareHTOB WK MPOYKTOB pEaKkluu, JaBjIcHUE,
TEeMIIepaTypa) A CO3JaHUs ONTUMAIbHBIX YCIOBUN MPOTEKAHUSI XUMHUYECKUX
npoueccos. [Ipunnun Jle [lartense.

IIpakTnueckue 3aHATHA: PellieHre TPaKTUKO-OPUEHTUPOBAHHBIX 3a1aHUI HA aHAIIN3
(bakTOpOB, BIUSIONIMX Ha U3MEHEHUE CKOPOCTU XUMHUUECKON pEaKIliu, B T.4. C
MO3ULUKA SKOJOTUYECKU LEIECO00PA3HOro MOBEACHHS B OBITY U TPYI0BOI
JEATEIIBHOCTH B LENSAX COXPAHEHHUS CBOETO 310POBbS M OKPYIKAIOIIEH TPUPOTHON
CpEBbL.

Pemenne npakTHKO-OPpUEHTHPOBAHHBIX 3a1AHUN HA IPUMEHEHUE NpuHIuIa Jle-
[ITaTenpe 11 HAXOXKACHUS HAIIPABJICHUS CMELICHUS PABHOBECHUS XUMUYECKOU
peaklyy U aHaau3 (PAKTOPOB, BIUSIOMIMX HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHSI.
Pa3znen 6.PacTBopbI

Tema 6.1. IlonsiTue o0 pacrBopax

PacTBopenue kak pusnko-xumudeckuil npouecc. PactBopel. CiocoObl MPUTOTOBIECHUS
pactBopoB. PacTBoprMocTb. MaccoBass 10y pacTBOPEHHOro BemecTBa. CMbICH
MTOKA3aTeNsl MPEAEIIBHO AOIYCTUMOM KOHIIEHTPAIMK U €r0 HCIIOJIb30BAaHUE B OLICHKE
HKOJIOTUYECKOI 0€30M1acCHOCTH.

[IpaBuna »HKOJOTMYECKH LEIECOOOPA3HOTO TMOBEACHUS B OBITY M TPYAOBOU
NEATEIBHOCTH B LEJSIX COXPAHEHUs CBOETO 3/I0POBbS U OKPYXKAIOIIEH NPUPOTHON
Cpebl; ONTACHOCTh BO3JCHUCTBUS HA KUBBIE OPTAHU3MBI OIIPEAEICHHBIX BEIIECTB.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HAa PACTBOPBHI,
UCIOJIb3yeMbIE B OBITOBOW M MPOU3BOACTBEHHOM 1€ATEILHOCTH YEJIOBEKA.

Tema 6.2. UcciienoBaHue CBOMCTB pacTBOPOB

JlabopaTopuble 3ansaTus: JlaGoparopHas padota «[IpuroroBieHme pacTBOPOB».
[IpuroroBieHne pacTBOPOB 3aJlaHHON (MaccoBOM, %) KOHIIEHTpanuu (C MPaKTUKO-
OPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONIPENIEIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB

Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1eITEIbHOCTH YeJI0BEKA

Tema 7.1 Xumus B ObITY U IPOU3BOACTBEHHOM AEATEJIbHOCTH Y€JI0BEKA
Hogelimue 10CTHXKEHNS XUMUYECKON HAYKU Y XUMUYECKOU TEXHOJIOTUH. POJIb XuMuu
B 00€CIIEUEHUH IKOJIOTUYECKON, SHEPTETUIECKON 1 MUILIEBON 0€30MacHOCTH,
pa3BUTHHN MeIUIMHBL. [IpaBuia moucka u aHaau3a XUMUYECKON HHGOPMAITIH 13
pPa3TUYHBIX UICTOYHUKOB (Hay4YHasi M ydeOHO-HAay4Hasl IUTEepaTypa, CpeCcTBa
MaccoBoil nHbopmanuu, cetb UHTepHET)

IpakTuyeckue 3ausaTus: [lonck u aHanu3 KEMCOB O MPUMEHEHUN XUMHUYECKHUX
BEII[ECTB U TEXHOJIOTUH C yueToM Oyaymiel mpodecCHOHATBHON ASSITEIHPHOCTH TI0
TEMaM: BAJKHEUIINE CTPOUTENIBHBIE MATEPUAIIBI, KOHCTPYKIIMOHHBIE MAaTEPHUAIIBL,
KPACKH, CTEKJIO, KEpAMHUKA, MATEPHUAIIBI JJIsl DJIEKTPOHUKH, HAHOMATEPHUAIIBI,
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TEKCTUJIbHBIE BOJIOKHA, UICTOYHUKH SHEPIUHU, OPraHUYECKUE U MUHEPAJIbHBIE
yAOOpEHHUs], JIEKApCTBEHHBIE BEILIECTBA, OBITOBAS XUMMUSL.

3amura: [lpencraBnenue pe3ynbTaToB peleHus KeHcoB B (popMe MUHM-I0KIIAa C
IIPE3EHTALEH.

IIpome:kyTouHas aTTecTanMs MO JMCUMILINHE (3a4eT)

3. HJIaHl/IpyeMbIe peE3yJabTATbl 0OCBOCHUS NMMPOrpaMmMbl 11O OMO0JIOrMH HA YpoBHE
CI10

OcBoenne  obOmieoOpazoBaTenbHOM  yueOHOM  mucummumabl  OVYILO7  Xumus
o0ecreynBaeT JOCTHKEHUE 00YYaIOMUMUCS CISAYIOMUX Pe3yJIbTaTOB:

JIMIHOCTHBIX, METAIIPEAMETHLIX, IPECIMECTHDBIX.
JINYHOCTHBIE peE3yJabTaTbhl 0OCBOCHHUS NMPOrpaMMbl TUCIHUIIJIUHBI:

—4yBCTBO I'OPJOCTH U YBaXKEHUA K UCTOPUM U JOCTMIKEHUSIM OTECYECTBEHHOMU
XUMUYECKOM HAyKH; XUMHUYECKH TPaMOTHOE IMOBeJeHUE B MNpodhecCHOHATbHOU
JEATEIbHOCTH U B OBITY IIPU 0OpalIEeHUH ¢ XUMUYECKHUMH BEILIECTBAMM, MaTEpHAIaMU
Y IIPOLIECCAMU;

—TOTOBHOCTHb K TPOJOJKEHUIO OOpa30BaHUSI W TOBBIIICHUS KBaTu(UKAIIUU B
n30paHHOW TpodeccCHoHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIIETECHITUH B ATOM;

—YMEHHE WCTOJIb30BaTh JOCTHIXKEHUS COBPEMEHHOW XUMUYECKOW HAyKH W
XUMUYECKUX TEXHOJIOTHM Il TOBBIIMICHUS COOCTBEHHOTO HHTEIJIEKTYyaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTbHOM eITeTbHOCTH,

MeTanpenMeTHme pe3yJabTaTbl OCBOCHUS NMPOrpaMMbl TUCHUIIJIUHBI:

—HCITOJIb30BAHNE PA3IMYHBIX BUJIOB TIO3HABATEILHOM JESTSIIEHOCTH U OCHOBHBIX
WHTCIUICKTYaJIbHBIX Ollepanuii (TIOCTaHOBKM 3anadd, (OPMYJIUPOBAHUS THIIOTES,
aHaJli3a U CUHTE3a, CPABHEHHUS, 0000IEHNUS, CHCTEMATHU3allNHY, BBISBICHHS IPUYHHHO-
CIICICTBECHHBIX CBS3CH, IMOMCKA aHAJIOroB, POPMYJIUPOBAHUS BBIBOAOB) JUIS PEIICHHS
MIOCTABJICHHOW 3ajauYd, NMPUMEHCHHE OCHOBHBIX METOJIOB IMO3HAHHWS (HAOJIOICHHMS,
HAYYHOTO DKCIEPUMEHTA) JUIS U3yUCHUS Pa3TUIHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
NPOIECCOB, C  KOTOPBIMH  BO3HHKAeT  HEOOXOJUMOCTh  CTaJKWBAaThCA B
npodeccruonansHoi cdepe;

—HUCIOJIb30BAHUEC PA3JIMYHBIX HCTOYHHKOB [OJI IIOJYUYCHHUA XUMHYECKOU
I/IH(I)OpMaI_II/II/I, YMCHUEC OLCHUTb €€ OJOCTOBECPHOCTH MAJId MJOCTHXXCHHA XOPOIIHX
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pe3yJIbTaToOB B IIpodeccuoHanbHOM cepe;
IIpeaMeTHbIe pe3yabTAThl 0CBOEHHUS MPOrPAMMBI JUCIHUIIIHHBI:

—c(hOopMHPOBAHHOCTH MPEACTABICHUNA O MECTE XUMUHU B COBPEMEHHON HAYYHOMH
KapTUHE MHpA; NOHUMAHUE POJIM XUMHH B (OPMHPOBAHHWU KpYyrozopa u
(GYHKIIMOHATBFHOU TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIIeHHsI TPAKTUYECKUX 3a/1aY;

—BJIQJICHUE OCHOBOIIOJIATAIOIIMMM  XUMHUYECKUMHU TIOHSTUAMH, TEOPHUIMH,
3aKOHAMHW M 3aKOHOMEPHOCTSIMM;  YBEPEHHOE  MOJIb30BAaHUE  XUMHUUYECKOH
TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BIJIQJICHHEC OCHOBHBIMH METOJaMH HAYYHOI'O ITO3HAHUS, HCIIOJB3yEMBIMU B
XUMHUH: HAOJIOJICHHEM, OIMCAaHHEM, HW3MCPCHHEM, SKCICPHUMECHTOM; YMEHHUE
o0pabaTbIiBaTh, OOBSCHATH PE3yibTaThl IPOBEICHHBIX OIBITOB H JICJaTh BBIBO/IBI,
TOTOBHOCTB 1 CIIOCOOHOCTB IPUMEHSTHh METOIbI ITIO3HAHUS TPH PEIICHUHN MPAKTHUYSCKUX
3a7a4;

_C(l)OpMI/IPOBaHHOCTB YMCHHA JaBaTb KOJIMYCCTBCHHBLIC OLCHKHU W IIPOU3BOJIUTH
PaCUCThI 110 XUMHUYCCKUM (bOpMy.TIaM U YPAaBHCHUAM;

— BJIAJACHHUC IIpaBHJIIaMM TCXHHUKH 0e30IMacHOCTH IIpu  HUCIIOJIb30BAHUU
XUMHUYCCKHUX BCIICCTB,

—c(opMUPOBAaHHOCTh COOCTBEHHOW TMO3WIMK IO OTHOIICHUIO K XHWMHYECKOU
uH(dOpMaIuH, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB.
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Ilnanupyemble pe3yJbTaThl 0CBOCHHA y4eOHOro npeamera B coorsercTBuU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

aKTyaJIM3upoBaTh NpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECCTBCHHBINH TPU3HAK WM
OCHOBAaHUsA OJIA CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaHI/II/I 158
0000IIECHMS;

- OmpeAensaTh MeIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JTOCTUKCHHUS,

3aaaBaTb

Kon u IInanupyembie pe3yJbTaTbl OCBOCHHS THCHUIIINHBI
HAUMEHOBaHU
e

dopmMupyemMbIx O6mme’ JMcuunIMHAPHbIE?

KOMITeTeHI Ui

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BJIAJETh CHUCTEMOM XUMHWYECKHX 3HAHUW, KOTOpas  BKIIIOYAET:

Bribupats - TOTOBHOCTb K TpPyAY, OCO3HAHHE IEHHOCTH | OCHOBONOJAraloIue MOHATUS (XUMHUECKUH 3JIEMEHT, aToM, 3JIeKTPOHHas

CIOCOObI MacTepCcTBa, TPYA0II00UE; 00oJi0uKa aToma, s-, p-, d-dJIEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJICKYJIa,

pelieHus 3aJa4 | - TOTOBHOCTb K  AaKTUBHOW  JIEATEIBHOCTH | BAJIEHTHOCTD, 3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIICHUS, XUMHUYECKas

npodecCHoHaN | TEXHOJIOTMYECKON M COIMAIbHOM HAIIPABIEHHOCTH, | CBA3b, MOJIb, MOJIApHAs Macca, MOJIIPHBI OOBEM, YITIEpOJIHBIA CKeEJET,

BHOMU CIOCOOHOCTh ~MHUIMMPOBATh, IUJIAHUPOBATh U | QyHKIMOHANbHAS TpyINa, paguKall, U30MEpUs, U30MEPbl, FTOMOJOTHYECKUN

JESTEIbBHOCTH | CAMOCTOSITEIbHO BBINOJIHATh TAKYIO I€ATEIbHOCTD; | PsJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO- U a30TCOAEpKAIINE COSTUHEHMS,

IPUMEHUTEIBH | - UHTEpPEC K pa3IMYHBIM cdepam | OMOIOrHYECKH AaKTUBHBbIC BellecTBa (YIJIEBOIbI, JKUPbI, OENKH), MOHOMEp,

0 K Pa3JINYHBIM | IPOECCHOHATBHOM IS TETLHOCTH, HOJIUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS,

KOHTEKCTaM OBialeHMe  YHMBEpPCAJIBHBIMH  y4eOHBIMHU | KpUCTAJUIMYECKAsl pelIeTKa, THUIbl XMMUYECKUX peakiuil (OKUCIUTENIbHO-
NMO3HABATEJIbHBIMHU J1eliCTBUAMM: BOCCTAaHOBUTENbHBIE, K30-U SHIOTEPMHUUECKHE, PEAKIIM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE AeliCTBHA! pacTBOp, JIEKTPOIUTHI, HEAIEKTPOIIUTHI, dJIEKTPOIUTHUECKAs TUCCOLMALINS,
- CaMOCTOSITENIbHO ¢dbopMynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peakliu, XUMHUYECKOe

paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUsS XUMHMUYECKOIO CTPOEHUS
opranmyeckux Bemects A.M. byrnepoBa, Teopus 3IEKTPOIMTHYECKOU
qucconuanuu, nepuogudeckuit 3akod .M. MenneneeBa, 3aK0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (PAKTOJIOTUYECKUE
CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJyYeHUH U O€30M1acCHOM HCHOJIb30BAHUU
BAKHEHIINX HEOPraHWYECKUX U OpPraHu4YecKuX BEIIeCTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEII0BEKA,

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obieobpasoBaTeibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI
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- BBUIBJISITh 3aKOHOMEPHOCTU W MPOTUBOpPEUHS B
paccMaTpUBAEMBIX SABJIECHUSX;

- BHOCUTb KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LEISAM, OLICHUBATH
PHUCKH MOCTEACTBUI ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPU PELIEHUN
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4€OHO-UCCIIEI0BATEIbLCKON 1
MPOEKTHOM JIESITEIbHOCTH, HABBIKAMH PA3PEUICHUS
po0Jem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIU3UpOBATh 3a/1ady, BBIIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0OKa3aTeNIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- AHAJIM3UPOBATH MOJIYYECHHBIE B XOJI€ PEIICHUS
3a7a4d PE3yJbTaThl, KPUTUYECKU OLECHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATETHHOCTH,

- yYMEeTb HHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MpeAMETHBIX 00J1acTel;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEIBHON U COLMAIBHON IPAKTUKE

npeajaraTtb

- YMCTH BBIABIIATH XapaKTCPHBIC IIPU3HAKHW W B3aWMMOCBA3b HM3YUCHHBIX
HOHSITHfI, IMPUMCHATH COOTBCTCTBYIOIIUC ITOHATUA IIPU OIMMCAHUHN CTPOCHUA U
CBOMCTB HCOPTraHUYCCKUX M OPraHUMYCCKHUX BEIICCTB U HUX npeBpameHI/Iﬁ;

BBIABJIAATH B3aMMOCBA3b XHMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
MMPEACTABIICHUAMU JPYTIUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb HCIIOJIB30BAaTh HaMMCHOBaHUA XHUMHUYCCKUX COGI[I/IHGHI/II;’I
MCXKIAYHAPOJHOIo CORO3a TeOpeTI/I‘ICCKOﬁ n HpHKHaﬂHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIECTB (STUJICH, alleTUJICH, TJIUIEPHH,
¢denon, Qopmanbaerus, yKCycHas KHCIOTa, TJUIMH, YrapHblid ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TallieHas U3BECThb, HETallleHas M3BECTh, TUTHEBAS
colla U APYTUX), COCTaBIATH (OPMYIJIbI HEOPTaHMUECKUX M OPraHMYeCKHX
BEIIIECTB, YPaBHEHUS XHUMHUYECKUX pEaKIuh, OOBACHITH WX CMBICI;
MOJITBEPKJIaTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIICCTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3aMUCAMH YPAaBHEHHM XUMHUYECKUX
peaKkIuii;

- YMETh yCTaHaBJIMBATh IMPUHAJICKHOCTh HM3YYECHHBIX HEOPTaHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMPEEICHHBIM KJ1accaM U TPYIIaM COeIWHEHUH,
XapaKTEepPU30BaTh WX COCTaB M BAXKHEWIIIME CBOMCTBA; OMPENEIATH BUJIBI
XUMHYECKHUX CBs3ei (KOBaJeHTHAas, MOHHAs, MeTajlInyecKasi, BOJIOPOIHAS),
THUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMUUECKHE
peakuuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XUMHH B TO3HAHUM SIBIICHUN
npuposibl, B (GOPMHPOBAHUM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATTFHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs] TPAKTHIECKUX
3a/1a4 ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
IIPUPOIHOMU Ccpelie;

- YMETh TPOBOJUTH PaCYEThl MO XUMUYECKUM (POopMysaM U ypaBHEHUSIM
XUMHYECKUX  pEaKiuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEIUYHH,
XapaKTEPHU3YIOMINX BEMIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHHUEM
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OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanmm3a u
UHTEPIIpETaluU
uHpOpMaLnH, 1
nH(}pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccrnonan
bHOU
JeSITeTbHOCTH

B 00s1acTH HIEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd © OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJIbMH U TIO3HAHUS MUDPA;

- OCO3HAHHWE IIEHHOCTH HAY4YHOW JESITEIbHOCTH,

FOTOBHOCTh  OCYHIIECTBJISTH  NPOEKTHYIO U
HCCIIEIOBATENBCKYIO JeSITeNIbHOCTD
WHJIMBUIYAILHO U B TPYIIIIE;

OBiaseHne  yHMBEpPCAJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMY JIEHCTBUSIMH:

B) padora ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TIOJyYCHUS WHPOPMAIUH U3
HWCTOYHUKOB pa3HbIX THUIOB, CaMOCTOATEIbHO
OCYIIECTBIATh MOUCK, aHAIN3, CUCTEMaTU3ALINIO U
WHTEPIPETAINIO HHPOPMAIIHN PA3TUIHBIX BHIOB U
dhopm npecTaBieHus;

- co3JaBaTh TEKCThl B pa3jM4YHbIX (opmarax c
y4eTOM Ha3HauyeHHs WHPOpPMAIMU H  IEJeBON
ayIUTOpUHU, BBIOUpas ONTHUMANBHYIO  (opMy
MIPEACTABICHUS U BU3YyalIU3aIlHH;

- OLEHHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBBIM U
MOPJIbHO-?TUYECKUM HOpMaMm;

- HCIOJIb30BaTh CpeacTBa HWH(GOPMAIIMOHHBIX |
KOMMYHHUKAIUOHHBIX TEXHOJOTHH B pElIeHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,

- YMETb IJITAHUPOBATH U BBIIOJIHATH XUMUYECKHUI SKCIIEPUMEHT (IIpEeBpaLICHHS
OpPraHWYECKUX BEIIECTB IIPU HarpeBaHUU, IMOTYUYEHUE STUIICHA U U3YUCHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJETHIbl, KpaxMmall, YKCYCHYIO
KHCIIOTY; ACHATypalus OCIKOB MPU HATPEBAHHH, I[BETHBIC PEAKIIUU OCIIKOB;
IPOBOAMTH PEAKIIMH HOHHOTO OOMEHa, ONIPEeAEIsATh CPEAY BOJIHBIX PaCTBOPOB,
KaueCTBEHHBbIC pPEaKIUU Ha cyinbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTUOH aMMOHHUSI; peIlIaTh SKCIIEPUMEHTAIbHbBIC 3a/1a4u 110 TeMaM ""Metasibr"
u "Hemertamipl") B COOTBETCTBUU C MPABWIAMHU TEXHHUKH O€30IIaCHOCTH NPH
oOpallleHuu ¢ BeleCcTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; [IPEICTABIATh
pe3yNIbTaThl XMMHYECKOTO OJKCIIEPHUMEHTa B (OpMe 3amuch ypaBHEHUUN
COOTBETCTBYIOIIUX pPEaKIUil U (HOpMyIHpPOBaTh BBIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO0 HH(DOPMALIKIO, TTOJTy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (CpPEeICTB MaccoBOM MH(MopManuu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METOJaMH HAyYHOT'O TIO3HAHUSI BEIIECTB M XUMHUECKHUX
sIBJICHUH (HaOJI0IeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE);

- YMETh MPOBOAMTH pacdeThl MO XHUMHUYECKUM (popMmyiamM U ypaBHEHHUSIM
XUMHYECKHX  PEaKIUid ¢  HCIONB30BaHHEM  (U3HYCCKUX  BEJMYHH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbpHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHUE 3HAHUS JJI1 NPUHATHS PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM
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TUTHEHBI, PEeCypcoCOepeKeHHs, TPaBOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIIMOHHOMN
0€30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aLTUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3aMOJIECTBO
BaTh U
paboTath B
KOJUUICKTUBE U
KOMaHjIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yaeOHo-
HCCIIEIOBATENILCKOW, IMPOEKTHOM W COLUMAIBbHOU
NEeSATEIbHOCTH;

OBianenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH

0) coBMeCTHas 1eATeJIbHOCTD!

- TOHMMaThb M UCIIOJIb30BaTh IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOMN paboThI;

- NOpUHUMATh UEIU COBMECTHOW JIE€ATEJIbHOCTH,
OpPraHu30BbIBaTh U KOOPJAWHHUPOBATH JIECUCTBHUS IO
€e JIOCTH)KEHUIO: COCTaBIATh IUIAH JIEWCTBUU,
pacnpenensaTh pojid ¢ Y4ETOM MHEHUW YYaCTHUKOB
00CyKJaTh pe3yiabTaThl COBMECTHOM paboThI;

-  KOOpJIMHUPOBATH U BBINOJHATH paboOTy B

YCHOBUAX peanbHOoro, BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYILLECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, TPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMHU PEryJIsiITUBHBIMHA
AeCTBUAMMU:

') MPUHATHE ce0s1 U APYTUX JII0/Ieii:

- IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHUX JTIOACH
IIPY aHATN3E PE3yJIbTaTOB JCITCILHOCTH;

- YMETb IUIAHUPOBATh U BBIIIOJIHATh XUMHUUECKUH SKCIIEPUMEHT (IIPEBpALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBaHUM, IOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOWCTB, KAaueCTBEHHbIE pEaKUUU Ha aJbAETHJbl, Kpaxmaj, YKCYCHYIO
KUCIIOTY; JAC€HATypauus OCJIKOB IPH HArPEBaHHH, I[BETHBIC PEAKIIMU OEIIKOB,
IPOBOJUTH PEAKLIMU HOHHOTO 0OMEHa, OIPEeIIsATh CPely BOJIHBIX PACTBOPOB,
KayeCTBEHHbIE pEaKUUM Ha cyiabdar-, kapOoHAT- W XJIOPUI-AaHUOHBI, Ha
KaTHOH aMMOHMS; PELIaTh 3KCIIEpUMEHTANIbHBIE 3a/1a41 110 TeMaM "Merais!"
u "Hemerannpl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU OE€30MACHOCTH NPHU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHHUEM; IPECTABIIATh
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIUX peakiuii U (opMyIupoBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yIbTaToOB
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- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOACH Ha
OIIUOKHU;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOTO YEJIOBEKa;

OK 07. B o0s1acTH 3K0JIOTM4€CKOTr0 BOCIIUTAHUSA: - chopMupoBaTh TPENCTABICHUS: O XHMHYECKOM  COCTaBIISAIOIICH
CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTH IKOJOTHUECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJM XMMUU B TO3HAHWUHU SIBICHUH
COXPaHEHUIO MOHMUMAHHUE BJIMSIHUSI COLIMATBLHO-3KOHOMHMUYECKUX | IPUPOAbI, B (OPMHUPOBAHMHM MBIIUICHUS M KYJbTYypbl JHUYHOCTH, €€
OKpY’KalolleW | MpOLIECCOB  HA  COCTOSHUE  TPUPOAHOW U | QyHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOH JUISl PEICHUS MPAKTUYECKUX
cpenpl, COLIMAJILHOW  Cpebl, OCO3HAaHUE TJI00ATBHOTO | 33]]a4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa KOJIOTHYECKHX Mpo0iIeM; IIPUPOJHON cpene;

€HHUIO, - IUIAaHUPOBAHWE W OCYILIECTBICHHE ACHCTBHI B | - yMeTh COOIIOATh MpPaBHJIa HKOJIOTMUYECKU 11eJIeco00pa3HOro MOBEICHUS B
HPUMEHSITh OKpyXarollled cpele Ha OCHOBE 3HAHUS LeNel | ObITYy U TPYJOBOW JEATEIILHOCTH B IIEJIIX COXPAaHEHHUS CBOETO 30pPOBbS U
3HaHUS 00 YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA; OKPY’KaloIlled MNPUPOJHOM Cpelbl; YUUTHIBATH ONACHOCTH BO3JCHCTBUS Ha
U3MEHEHUU aKTUBHOE HETIPUATHE JEHCTBUMN, IPUHOCAILIUX BPEJ | )KMBbIE OPraHU3Mbl ONPEJEICHHBIX BEIIECTB, MOHUMAas CMBICI IOKa3aTems
KJINMATA, OKpY’Karolllen cpee; IpeaebHON JOIYCTUMON KOHUEHTpauu

TIPUHITUTIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArONPHITHBIC

OepexIINBOro 9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX

IIPOM3BOJCTBA, | ACWCTBUH, IPEIOTBpAIIATh UX;

3¢ PeKTUBHO - paciupeHue OIIbITa JESATEIIBHOCTH

JICUCTBOBATh B | DKOJIOTMYECKON HAINPABICHHOCTH;

qpeSBLIan\/'IHLIX - OBJIaICHHUC HaBbIKaMH y‘fI66HO-I/ICCJ'IeI[OBaT6J'IBCKOI\;I,

CHUTYalHsIX MPOEKTHOW ¥ COLIMAIIBHOM JIEITEIbHOCTH;

IIKC...

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH
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3. TEMATUYECKHM IIJIAH YYEBHOI'O MIPEJMETA OVIL10 Xumus

HaumenoBanue Coaeprxanue yueOHOro MaTteprasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), OBLen 1aco dopmupyembie
. 'beM 4acoB
pa3iesioB U TeM JabopaTopHble U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib KOMIIeTeHI[UH
1 2 3 4
OcHoBHOE coaepxaHue 64
Pa3znes 1. OcHOBBI CTPOEHMSsI BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KkaHue 4 OK 01
Crtpoenue aToMOB
XEMMIECKIX Teoperuueckoe o0yueHune 2
AJIIEMEHTOB U _ _
npupoa CoBpemeHHass Mojelb CTpoeHHs atoMa. CHMBOJMYECKHH S3bIK XUMHUH. XUMHYECKHH DIIEMEHT.
XHMU9ECKOi OnexktpoHHas KoH(Urypanus atoMa. Kiaccupukanus XUMHYECKHX JIEMEHTOB (S-, P-, d-?ﬂeMeHTI,I).
CBS3H BanentHele  anekTpoHbl.  BaneHTHOCTh.  DIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBS3H. 2
DNeKTpOOTPULATEIbHOCTh. BuJpl XMMHUYECKOM CBA3M (KOBaJ€HTHAs, WMOHHAs, MeETajlInyecKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
IIpakTHyeckue 3aHATHSA 2
Pemenne 3amaHMii Ha HCIOJIB30BAHME XUMHUYECKOH CHMBOJIMKM W Ha3BaHWW COEIMHEHUHN IIO
HOMEHKJIATyPE MEKIYHAPOAHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMUN U TPUBUATBHBIX Ha3BaHUI
JUIS. COCTABJICHUS XUMUYECKUX (HOPMYJT IBYXaTOMHBIX CO€AMHEHUH (OKCUIOB, Cylb(UIO0B, THAPHIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COETUHEHUN OTAEIbHBIX KJIaCCOB. 2
[IpakTHyeckue 3a1aHus HA YCTAHOBJIEHHUE CBS3U MEXKIY CTPOCHHUEM ATOMOB XMMHYECKHX 3JIEMEHTOB U
MEePUOJNYECKUM HW3MEHEHHEM CBOICTB XMMHUYECKHX AJIEMEHTOB M UX COEAMHEHHH B COOTBETCTBUU C
nosio>keHueM Ileproanueckoil cucTeMsl.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
OK 02
IIpakTH4eckue 3aHATHSA 2
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[Tepuoanueckuii
3aK0H W Ta0JuIa
.. MenneneeBa

[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro aemenTa B [lepunonnueckoit cucreMe. MupoBo33peHUYECKOe U HayuYHOE 3HaYCHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX

2

XUMHUYCCKUX DJICMECHTOB.

Pemenue nmpakTuKo-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUN HA XapaKTePU3AIIUI0 XUMHYECKUX

AIEMEHTOB « MeTaTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX

AJIEMEHTOB B COOTBETCTBHU C MX JICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIEPUOUICCKON CUCTEME

xuMuueckux asementoB .M. Menaeneera»
Pa3znen 2. XuMuyeckue peaknuu 10
Tema 2.1. Tumesr OcHOBHOe coiep:KkaHue 4 OK 01
XUMUYECKUX
peaKiii Teoperuyeckoe o0yueHue 2

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUH C y4acTHEM HEeOpraHW4YecKuX BemecTB. CocTaBieHue

YpaBHEHUH PeaKkIui COSAMHEHUS, PAa3JIOKEHHUS, 3aMEIIICHHsI, 0OMEHa, B T.4. PEaKIIUi TOPCHHUSI,

OKHCJICHUS-BOCCTAHOBJICHUS.

YpaBHEeHHs OKUCIIEHHsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 2

CocTaBJieHHe ¥ YpaBHUBAHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKITUI METOIOM 3JIEKTPOHHOTO

Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIe, POU3BOICTBEHHBIX Mpolleccax u

KU3HECATCIIEHOCTH OPTraHU3MOB

IMpakTHyeckue 3aHATHS 2

KonunuectBennsie oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XMMHU U PacyeThl O

YPaBHCHHSIM XHMHYECKUX peaknuii. MoJjib Kak €JMHHIA KOJMYECTBA BemiecTBa. MolsipHas Macca.

3aKOHBI COXpaHEHHUs Macchl M dHepruu. 3akoH ABoraapo. MousspHbli 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. PacdeTsl 10 ypaBHEHHSIM XHUMHUYECKUX PEAKIMHA ¢ WCITOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIC YCIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaepkaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04

Teoperuyeckoe o0yueHue 2
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I JUCCOLIHALIUS U

Teopus aeKTpoIUTHYECKON aucconranuu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOJIUTH. Peakiuu MOHHOTOo

WOHHBIA 0OMEH obmena. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBIEHUS WX TOJHBIX M COKPAIICHHBIX 2
MOHHBIX ypaBHeHU. KHCI0THO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTaBJIEHUE HOHHBIX PeaKIuil
JlaGopaTopHble 3aHSITHS 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yOIUXCsl BELECTB) U IPU3HAKOB 2
XUMHUYECKUX peakuuii. [IpoBeneHune peakuuit HOHHOTO 0OMEHa, OIPEEICHNE CPEIbl BOJHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHUE HOHHBIX pPEeaKLUi
KonTpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasnean 3. CTpoeHue 1 CBOIICTBA HEOPrAaHMYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIATYPA H Teopernueckoe o0yueHue 2 IIK...
CTpOCHHE .
S — [Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTsie U croxHbIe
P BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUIbI, THAPOKCUIBI, KUCIOTHI, COJHN). B3anumMocBs3b
BELIECTB
m HEOpPraHMYECKUX BEIIeCTB. ArperatHble cOCTossHUA BeuecTBa. Kpucramnmnyeckue u amopdHbie
BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHas, MOJIEKYJISIpHAasl, MOHHAs, METAJIIMYECKast). 2
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMUECKOMN pelIeTKU. 3aBUCHMOCTb
XMMHUYECKOH aKTMBHOCTHU BEILECTB OT BHJIa XUMHUECKOM CBS3M U THUIA KPUCTAIUTMYECKON PELIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IIpakTH4eckue 3aHATHSA 2
Homenknarypa HeopraHM4ecKMX BEIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX XUMUYECKOH (OpMYJIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIIbI HCXOS U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOTHOU
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIATYpE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHUYECKUM (opmyrnam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHblii ra3, YIVIEKMCIBIM Ta3, aMMMaK, ranieHas
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W3BECTh, HETAIlIeHAs! M3BECTh, ITUThEBAs COA U JIPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMHUYCCKUX
BEIIECTB, ONPEILSISITh MPUHAIC)KHOCTh K KJIaccy.

HcTouyHnkH XMMHYECKOH HHpOpMAIUK (CPEICTB MAaCCOBOM MH(pOpMAIUH, ceTh IHTEpHET U IpyTHe).
[Touck nHGOpPMAaLIMHK 10 HA3BaHUAM, UACHTHU(UKATOPAM, CTPYKTYPHBIM GopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue [IK...
HEOPraHUYECKUX .

Mertamiel. O0uue ¢uszndyeckue U XUMHUYeckue cBoictBa meramioB. CriocoObl mosryueHusl. 3Ha4eHue
BOHICeCTB METaJUIOB M HEMETALUIOB B INPHUPOAEC M KU3HEICATEIBHOCTH 4eJloBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIIaTypa COeJUHEHU HeMmeTamioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCHI0B, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,

BBICIINX OKCHJIOB Y TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHMM XMMHMUYECKUX PEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METaJIOB, HEMETAUIOB M aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,

XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHMX 3aJlaHUll Ha CBOMCTBA, COCTaB, NOJY4YEHHE U

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYEeCKUX BELIECTB B OBITY M NPaKTHYECKON

JESTEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HEOPraHHYECKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB

JIaGoparopHas pabota «neHTHupHUKaIMs HEOPraHUUYECKUX BEIIECTBY.
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Pemenne skcnepuMEHTaNbHBIX 3a7ad II0 XMMHYECKMM CBOMCTBAaM METAJJIOB M HEMETAJJIOB, IIO
pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHUH METAJUIOB U HEMETAJLIOB.

WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOPUI-
aHMOHBI, HA KATUOH aMMOHMSI

KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pa3pgea 4.

CTpoe}me H CBOMCTBA OpraHn4e€CKux BEIIECTB
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Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u
3HAYEHUE OPraHNYECKOW XUMHMH B CUCTEME €CTECTBEHHBIX HAYK.

XHAMHMUYECKOE CTPOCHHUE KaK IOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHHUs MOJEKyY. M3omMepus U U30MeEpBL.

[lonsiTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU — OpPraHUYECKUX
coeMHEeHUI. MexXayHapoaHas HOMEHKIATypa U IIPUHLUIIBI HOMEHKIIATYPbl OPTaHUYECKUX COCIUHEHUMN.
[TonsiTrie 00 a30TcoEpKALINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BelllecTBax (yIriieBojax, *Kupax,
OerKax U Jip.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKue 3aHATHUSA

Homenkiatypa opraHuyeckux COEIWHEHHH OTAENBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIIEHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPOJbI, CIUPTHI, (DEHOIBbI, abJETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPTaHUYECKUX BEIIECTB OTICITHHBIX
KJIACCOB, HUCIIONb3ysl WX HA3BaHUS IO CUCTEMATHYECKOM W TPUBUAIBLHOM HOMEHKJIAType (ITHIIEH,
aneTuieH, THIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCJIOTa, TIWIWH). PacdeTsl mpocreniei
(hopMyIIBI OPraHUYEeCKOM MOJIEKYJIbI, UICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

OcHoBHOe coaep:kaHue

12
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

Teopernyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKaMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyria; H30Mepus;
(bu3nyeckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI OTyUYEHUs):

— MpenebHbIe YIIIEBOAOPOAb! (AIKaHBl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE€ U IPUMEHEHHUE alIKaHOB;

— HeTpeJiebHbIe (AIKEHBI, aIKUHBI U aJIKaJIMeHbl) U apOMaTHYECKUE yrieBoAopoabl. ['opeHue aneruneHa
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOPOACOepKaIIue COeTUHEHHS (CIUPTHI U (eHOIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, alTbJETUIBI U
KCTOHBI, JKUPBI, yriaeBobl). [IpakTUdeckoe NpPUMEHEHHE OJTHJICHTIUKOJS, TJHIEepUHa, (QeHOa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOM KHUCIOTBl. Mpula Kak CONU  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIIME CBOWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMIUHBI 1 AMUHOKHUCIIOTHI, OeNkK). BricOKOMONIEKyISIpHBbIE COeTUHEHUS
(cunTeTMYeCcKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEep, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHUSI.

['eneTnveckas CBSI3b MEXKy KjlacCaMU OPraHUYECKUX COCTMHEHUM

HpaKTuquKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIACCOB (TpUBHANbHAS M MEXJIyHapoJaHas
HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIy4YEHHU): MIpe/iebHbIe (AJKaHbl U IUKIIOAJIKaHbI),
HenpeaeabHble (AIKEeHbI, IKUHBI U aJIKaJJMeHbl) 1 apOMaTHUYECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPBHI, aJbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABJICHHE YPABHEHMM XMMHUYECKHMX PEAKIMH C YYaCTHEM OPraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBrneHue cxeM peakiuidi (B TOM 4YHCIEe 1O TMPEATOKEHHBIM IeTOYKaM TMpeBpalleHuit),
XapaKTEPHU3YIOMINX XUMUYECKHE CBOWCTBA OPTaHUYECKUX COSTMHEHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJYyYeHUsT M Ha3BaHUE OPraHUYECKHUX COCAUHEHUN MO TPUBHAIBHOM WIM MEXKIyHApOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.

OK 01
OK 02
OK 04
IIK...
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Pemenne mnpakTHUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYEeCKUX
COEJIMHEHHH OTIENbHBIX KJIACCOB

JlabopaTopnasi pabora

JlabGopaTopHas pabota “IIpeBparieHust OpraHn4eCKUX BEUISCTB IIPH HAarpEeBaHUH .
ITonyuyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoAeInpoBaHre MOJIEKYJI U XUMAYECKUX MPEBPALLCHUN
Ha [IpUMEpE 3TaHA, STUJICHA, aAlleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
IpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
EeSITENTbHOCTH
YyeJIoBeEKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. llpumeHnenue u Ouonoruueckas poib yriaeBojnoB. OxucieHue
yIJIE€BOJAOB — HCTOYHHMK DSHEPrUM KHUBBIX OpraHu3mMoB. OO0JaCTM NPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenwst 6€1KOB MUK B opranu3Me. buonorunueckue pyHkuun 6enkoB. buonornueckue GyHKIUN
XKHUPOB. PoJib opraHnueckoil XMMHUU B perIeHuH NpoodiieM NUIeBoi 6€301acHOCTH

Ponbp opranmueckoil XMMHUH B pEHIEHUHM MPOOJIEM SHEPreTUYECKOM O€30IacHOCTH, B PAa3BUTUHU
MEIUIUHBI, CO3/IaHUHM HOBBIX MaTepUaJIOB, HOBBIX UCTOYHUKOB 3HEPrUM (aJIbTepHATUBHBIE HCTOUHUKHU
sHeprum). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KIacCOB
(YyriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKHE IMPOU3BOAHBIC, ANBIECTHUABI U Jp.), CMBICH
[IOKa3aTelis MPeAeIbHO TOIYyCTUMON KOHLIEHTpaluu

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padora: “VMneHTudukaims OpraHMueCKuX COeIUHEHNN OTACTbHBIX KIacCOB”
WnenTudukans opraHiuecKuX COeIMHEHNH OTAEIbHBIX KJIACCOB (Ha MpUMepe ajlbJeru0B, Kpaxmaia,
YKCYCHOMW KHUCJIOTBI, OSJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayecTBEHHBIX peakiuil. JleHarypamus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OENKOB.
Bo3HMKHOBEHHE aHATUTUYECKOIO CHTHalda C TOYKH 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUH
KayeCTBEHHON peaKlny, MO3BOJISIONIEH NASHTH(PHUIINPOBATH NMPEI0KEHHBIE OPTaHUYECKHE BEIeCTBa

KonTposbHasn
pabdora 3

CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
IIK...
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Pasnea 5.

Kunernueckue n TEPMOINHAMHUYECCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUHMHYECCKUX peakunﬁ

CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHYECKUX OK 02
peaKLHii. 1IK...
XUMHYECKOE
paBHOBECHE

TeopeTnyeckoe o0yueHue

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT PAa3JIUYHBIX (PAaKTOPOB: MPHUPOJBl PEATMPYIOIIUX BEILIECTB,

KOHLEHTPALlMd pEearupyroomux BELIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIHMOHHOM IOBEPXHOCTH.

TemnnoBbie 3G GEKTh XUMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6patuMocCTh peakuii. XMMHYECKOE PABHOBECHE H €T0 CMEIIEHUE O] ACHCTBUEM Pa3IMIHBIX (PaKTOPOB

(KOHLIEHTpalMsl peareHTOB WM IMPOAYKTOB pPEaKLUMH, JaBleHHE, TemIeparypa) Ais CO3/1aHUus

ONTUMAJIbHBIX YCIOBUI IPOTEKaHUs XUMUYeCKUX npoueccos. IIpunnun Jle [larense

IIpakTH4eckue 3aHATHA OK 01

OK 02

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJJaHUH Ha aHalu3 (aKTOPOB, BIMSAIOLUIMX HAa H3MEHEHHE 71 %

CKOPOCTH XUMHUYECKON PEaKIMH, B T.4. C O3ULUI SKOJIOTMYECKH 11€71eco00pa3HOro MoBeJACHUs B ObITY U

TPYJOBOMH JEATEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYIKAIOLIEW IPUPOIHON CPEBI.

Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st

HaXOXXJCHUs HalpaBJICeHUs] CMEIIEHWs pPAaBHOBECHS XUMHUUYECKOM peakUuud U aHanu3 (akTopoB,

BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO paBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHHe OK 01
[TonsaTue o OK 02
pacTBOpax Teopernyeckoe o0yueHue OK 07

IIK...

PactBopenune kak Qusuko-xumuyeckuii mpormecc. PactBopsl. CrnocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 105151 pacCTBOPEHHOTO BeliecTBa. CMbIC MOKa3aTess MPeAebHO IOy CTUMOM
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacHOCTH.
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[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOM AESITENBHOCTH B LEJSAX
COXpaHEHHUsI CBOETO 3/I0POBbsI U OKPY’KAIOIIEH MPUPOJAHON CpEbl; OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIIOJIb3YEeMbIC B OBITOBOW H
MIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

Tema 6.2. OcHoBHOE coepxaHue OK 01
Hccnenosanue OK 02
cBoiicTB pactBopos |/1adopaTopHbie 3ansTHS OK 04
JIaGoparophas pabota «IIpuroroBiaeHue pacTBOPOB». TIK....
[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoO, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuonanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue MPUKIATHOI0 MOLYJIs)
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI I1eATEILHOCTH YeI0BeKA OK 01
OK 02
Xumusi B OBITY U 5 OcHoBHOE coep:kanue OK 04
IIPOM3BOJICTBEHHOM OK 07
JeSITebHOCTH Teopernueckoe o0yuenune 177 %

YCIO0BCKa

Hogeliime 1ocTHKeHUsT XUMUYECKON HAyKH M XUMUYECKOH TexHojoruu. Posb XxumMuu B obecriedeHnu
9KOJIOTMYECKO, SHEPreTUUEeCKON U MUIIEBOM 0e301acHOCTH, pa3BUTUU MeAuIMHbIL. [IpaBuia noucka u
aHaM3a XUMHYECKOW HH(OpPMaIMM U3 pa3IMYHBIX HCTOYHUKOB (Hay4yHas M ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, cetb IHTepHET)

IIpakTH4eckne 3aHATHA

ITouck m aHanmu3 KeHCOB O NMPUMEHEHUM XMMHUYECKHX BEIIECTB M TEXHOJIOTHH € ydeToMm Oyayrien
npodeccnoHalbHOM ~ EATEeIbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE = MaTe€pualbl, KpacKH, CTEKJIO, KEpaMHMKa, MaTepuaiabl Uil JJIEKTPOHMKH,
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHM DJHEPIHMHM, OpPraHWYeCKUe U MHHEpalbHbIE
y1oOpeHus, IeKapcTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBnenue pe3yabTaToB pelIeHUs KelicoB B GopMe MUHU-I0KIIa/1a ¢ TIpe3eHTanuen
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HpOMe)KyTO‘lHaﬂ arrecranusd 1mo JMCIMIIJINHE (3aqu)

Bcero

72
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