npunoxenue 2.26 x OIIOII no cneunansroctu CITO

09.02.07 ndopmannoHHbIE CHCTEMBI U IPOTPaMMHUPOBaHHE

npunoxenue 2.25 k OIIOII no cnennansroctu CITO

44.02.06 IIpodeccuonansHoe 00yueHne (10 OTPaCIIsIM)

npuioxenue 2.23 x OIIOII no cnenuansaoctu CITO

10.02.05 Obecneuenre HHPOPMALMOHHON OE30MTACHOCTH aBTOMATH3HPOBAHHBIX CHCTEM
npwioxernne 2.23 xk OIIOII mo cnennansrocTH CITO

21.02.19 3emrueycTpoiicTBO

npuioxernne 2.19 k OITOIT mo npodeccuun CITO

09.01.03 Oneparop HHPOPMALTUOHHBIX CUCTEM U PECYPCOB

PABOYAS TPOI'PAMMA
y4eOHOro nmpeaMera « XuMus»
0a30BbIi YPOBEHB

poUIIb TOITYIaeMOoro MpoheCCHOHATFHOTO 00pa30BaHMS:

TEXHOJIOTHYECKUH (MHPOPMAIIMOHHO-TEXHOJIOTUYECKH )



MNOSCHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuebHoro npeaMera "Xumusa" (6a30BbIi ypoBeHbB) (IpeaMeTHas 00J1acTh
"EcTecTBeHHO-Hay4yHble NpeaMeThl") (J1ajgee COOTBETCTBEHHO — pabodasi mporpaMma IO XHMHH,
XUMUS) pa3paboTaHa Ha OCHOBE TPeOOBAHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelbHOMN
MporpamMMBbl CpeHeTo 001Iero oopazopanusi, npeactaBieHHbIX B PI'OC COO, ¢ yuetrom Konnenun
mpenojaBaHus ydyeOHOro mpeaMmera "Xumwus', OCHOBHBIX TMOJOXKEHUU (denepanbHO pabouei
nporpamMbl Bocniutanus, ®I'OC CIIO ¢ yderom mosnydaemMol mpodeccuyd WIH CHelHaTIbHOCTH:
09.02.07 Hudopmammonnsle cuctemMbl U mnporpammupoBanue, 44.02.06 IIpodeccronansHoe
oOyuenne (mo  ortpacimam), 10.02.05 Ob6ecnieuenne  WHPOPMALMOHHON  OE30MACHOCTH
aBTOMAaTH3UPOBaHHBIX cucteM, 21.02.19 3emneycrpoiictBo, 09.01.03 OnepaTtop nH(MDOPMAIIHOHHBIX
CUCTEM U PECYPCOB.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

XuMmudeckoe oOpa3oBaHHE, MOIy4aeMoe OOYYalOUIMMHUCS, SIBISETCS HEOTHEMJIEMON YacTbiO
X 00pa30BaHHOCTU U CIY>KUT 3aBEPILAOIIUM STAllOM peaju3alliid Ha COOTBETCTBYIOLIEM 0a30BOM
YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX [EIOCTHOW CHCTEeME XHMHUYECKOTO OO0pa30BaHUS.
KitoueBble 1IEHHOCTH KacaroTCs MO3HAHHS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHHS MHPOBO33PEHUS U
o01Iel KyJIbTyphl YEIOBEKA, a TAK)KE HKOJIOTUIECKA 0O0CHOBAaHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO
U NpUpoAHON cpene. Peanusyercsa xumuyeckoe oOpa3oBaHHE OOYYarOUIMXCS HAa YPOBHE CPEIHETO
obmero o0pa3oBaHus CpeACTBaMU ydeOHOro mpeamera "Xumwus', coiep)KaHWE W IOCTPOCHHUE
KOTOpOTro OIlpe/ieieHbl B paboueil mporpaMMe Mo XMMHU C Y4E€TOM CHelM(PHUKUA HAYKH XHUMUH, €e
3HAYEHUS
B TO3HAHWU TPHUPOABI U B MaTepUATbHON JXKU3HU OOIIECTBA, a TAaKXKE C y4eTOM OOHIMX Iemneit
U MIPUHIIMIIOB, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHET0 O0IIero oopa3oBaHus
B Pocculickoit @enepauuu.

[Ipu ¢opmupoBanuu conepkanus npeamera "Xumusa" YUYTEHbI CIEIYIOUIHE TOJI0KESHUSA
o cnen(uKe U 3HAUCHUH HAYKH XHUMHUU.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B CO3JaHUM HOBOM
0a3pl MaTepuanibHON KYyJIbTYpbl, BHOCUT CBOH BKJIaJ B (POPMHUpPOBAHUE PAIMOHAIBLHOTO HAYYHOTO
MBILIUIEHHS, B CO3JAHUE IEJIOCTHOIO IPEJCTABICHHUs 00 OKpYXarolleM MHpe Kak O €IUHCTBE
HOpUPOABl M 4YEJIOBEKa, KOTopoe (OpMHUpPYeTCs B XUMHM Ha OCHOBE IOHMMAaHMS BELIECTBEHHOTO
COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHMSI B3aUMOCBSI3U MEXy CTPOCHUEM BEIIECTB, UX CBONCTBAMH
¥ BO3MOXKHBIMH 00JIaCTSIMHU IPUMEHEHHUS.

CoBpeMeHHasi XUMHUs KaK HayKa CO3MJaTelbHas, HayKa BBICOKMX TEXHOJOTHW HampaBieHa
Ha peleHHe TJ00albHBIX MpOOJeM YCTOHYMBOTO pa3BUTHA 4YEJIOBEYECTBA - CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOW, HSKOJOTMYECKOW O€30MacHOCTHM U OXpaHbl 370poBbsi. TecHO
B3aMMOJICHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS cTaja HEOThEMIIEMOH YacTbio
MHUPOBOH KYJbTYpbl, HEOOXOIUMBIM YCJIOBUEM YCIIEUIHOTO TPYa U AKU3HU Ka)XJI0ro 4jieHa 00IIecTBa.

B coorBercTBHM ¢ oOOmMMH I[eNSMH U TNPUHIUIAMH CpeqHero oOmiero oOpa3oBaHUs
conepkanue npeamera "Xumus" (1 — 2 cemecTpsl, 0a30BbIii YPOBEHb H3yU€HHUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOATOTOBKY OOYYaromIMXCsi, HEOOXOAUMYIO UM JUIS
BBIPAa0OTKM MHPOBO33PEHUECKUX OPHUEHTHPOB, VYCIEIIHOTO BKJIIOYCHHsS B JKU3Hb COIMYyMa,
MIPOJIOJDKEHUSI 00pa30BaHUs B Pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.


https://login.consultant.ru/link/?req=doc&base=EXP&n=739849&date=10.06.2025

CocrapnstomuMu nipenmeta "Xumus" sSBIsIOTCS 06a30Bble Kypchl - "Opranudeckas Xumus'"
u "OOmas u HeopraHudyeckas XUMHA'", OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUS KOTOPBIX SIBISIFOTCS
OCHOBBI 0a30BOM HayKH: CHUCT€Ma 3HAHWUH 10 HEOPraHMYECKOW XUMHUH (C BKIIOYEHHEM 3HAHHUH
u3 o01ie XUMHUK) U oprannyeckoil xumun. @opmMupoBaHue JaHHONW CUCTEMbl 3HAHUN MPU U3yUYEHUU
npeaMera obOecreyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOrooOpasus BEIIeCTB Ha OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkanusi KypcoB - "Oprannueckas xumus" u "OO11ast 1 HeOpraHudeckas Xumus"
chopmupoBana B paboueil mporpaMMe MO XUMHUH HA OCHOBE CHUCTEMHOTO MOAXO0Ja K H3YYECHHIO
ydueOHOro Marepuaia u OOyCIIOBJI€Ha HUCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUUN
Ha ONpPENENICHHbIX TEOPETUYECKUX YpOBHAX. B Kypce opraHmdyeckoil XUMHUU BEIECTBA
paccMaTpUBalOTCs HA YPOBHE KJIIACCHUECKOW TEOPUHU CTPOCHUSI OPTraHMYECKUX COCIMHEHUM, a TaKkXKe
Ha yYpOBHE CTEPEOXUMHUYECKHUX M DJICKTPOHHBIX MPEICTABICHUM O CTpOoeHHM BemecTB. CBeneHus
00 M3ydaeMbIX B Kypce€ BEIIECTBAX JJAIOTCA B Pa3BUTUU - OT YTJEBOJOPOAOB IO CIIOXKHBIX
OMONOrMYecKd aKTUBHBIX COeIMHEHUH. B Kypce opraHuyeckoil XUMHUHU TOJIY4YalOT pa3BUTHE
chopMUpOBaHHbBIE
Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHus MEepBOHAYATbHBIC MPEICTABICHUS O XUMHUYECKOHN CBSI3H,
KIaCCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHUS,
0 XMMUYECKOU peaKLIvu.

B npeamere "Xumus" 0a30BOro ypoBHSI pacCMaTpHBAETCS M3YUYCHHBIH Ha YpPOBHE OCHOBHOTO
obmero o0Opa3oBaHMs TEOpeTHYECKHH Marepual M (PAKTOJOTMYECKHE CBEJEHUS O BEIeCTBaX
U XuMudecko peakuuu. Tak, B yacTHOcTH, B Kypce "OOmas u HeopraHnuyeckas Xumus"
00y4aroImuMcsl MPEeNOCTaBISIETC BO3MOXKHOCTh OCO3HATh 3HAUYEHUE MEPUOJUYECKOr0 3aKOHa C
OO0IIETEOPEeTUYECKMX M METOAOJIOTMYECKUX IMO3ULMH, IIyO’ke IMOHATh HCTOPUYECKOE H3MEHEHHE
byHKUInH 3TOrO 3aKOHa -
0T o0o01maromiei 10 0ObSICHAIONIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaKHEHIIMX BELIECTBAX, MX COCTAaBE, CTPOEHUH, CBOWCTBAX
U NPUMEHEHUH, a TAKKE€ O XUMUYECKUX PEAKIUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
JIOTIONHSIETCS B Kypcax 1 M 2 ceMecTpoB 3JIEMEHTaMU COJIEpKaHUsl, UMEIOUTUMH KYJIbTYpPOJIOTHYECKUN
U MPHUKJIaJHON XapakTep. JTU 3HaHMsI CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUU C JIPYTUMHU
HayKaMH, DPACKpbIBAIOT €€ poJib B I03HABATEIbHOW M MPAKTHUECKON IEeSATEIbHOCTH YelOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBaXXEHHUs K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUHU M MPAKTHUECKUX
NPUIOKEHUH XMMHH, MOMOTAlT OOydaroleMycsi OPHEHTUPOBATbCcS B OOIIECTBEHHO U JIMUHOCTHO
3HAYMMBIX MIPOOJIeMax, CBI3aHHBIX C XUMHEH, KpUTHUECKH OCMBICIMBATh UH(OPMALMIO U IPUMEHSTh
ee Uil TONOJHEHWs]  3HAHWW, pEHICHMs  UHTEIUIEKTYyalbHBIX M DKCIEPUMEHTAJIbHBIX
uccrenoBaTenbckux 3amad. Copeprkanue yueOHOro mnpenmera "XuMmuss" AaHHOTO YPOBHS H3YUYCHHS
OpPUEHTUPOBAHO
Ha (opMupoBaHue y OOydYaAIOMIMXCS MHPOBO33PEHUYECKON OCHOBBI Ui TIOHUMAaHHS (HIOCOPCKUX
uae, TakuX Kak: MaTepuajJbHOE E€IUHCTBO HEOPraHMYECKOro M OpPraHu4yeckoro MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOCHUEM, 103HABAEMOCTb IIPUPOIHBIX SIBICHUH
IyTeM SKCIHEpPUMEHTa M DPEUIeHUs NPOTUBOPEYUH MEXAy HOBBIMH (DaKTaMH U TEOPETHUECKUMHU
HPEANOChIIKAMH, OCO3HAHUE POJM XMMUHU B PELICHHU SKOJIOTMYECKHUX MpobiieM, a Takxke Hpobiem
cOeperkeHHs SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3JJaHUs HOBBIX TEXHOJOIHI U MaTepHUasoB.



B nnane pemieHus 3amad BOCHHMTAHUS, Pa3BUTUS U COLMAIM3AIMK OOYYAIOUIMXCS MPUHSATHIC
paboueil mporpaMMol MO XMMHUH TOAXOJbI K ONpPENENICHUIO COJCpPKAaHUS M MOCTPOSHUS NpenMeTa
npeaycMaTpuBaioT (popMUpoBaHUE y 00YYAIOIINXCS YHUBEPCAIBHBIX YUEOHBIX AEUCTBUI, UMEIOIINX
0a30BO€ 3HAYEHUE U1 DPA3IUYHBIX BHUJOB JESATEIBHOCTH: PELICHHUS NpOOIeM, IOUCKA, aHaInu3a
u o0OpaboTku wuHpOpMaLWK, HEOOXOAUMBIX s NPUOOPETEHUs  OMbITa  MPAKTHUYECKOM
U MCCIIEI0BATENIbCKOM JIeATEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XMMUHU.

B npaktuke mnpemnopaBaHus XMMHMHM Kak Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHuUs, Tak
U Ha YpOBHE CpeJlHero oOIero oOpa3oBaHusi, IpU ONPEAEICHUN COJIEpKATEeIbHON XapaKTepUCTUKH
LeJIed U3y4YeHUs MpeIMEeTa HaIlPaBJICHUEM NEPBOCTENIEHHON 3HAYMMOCTH TPAJULUOHHO MPU3HAETCS
dopMHpOBaHHE OCHOB XUMHUYECKOW HAayKh Kak o0O0JacTH COBPEMEHHOIO €CTeCTBO3HAHMS,
IIPAKTUYECKON JAESITEIbHOCTH 4YEJIOBEKa W KaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBON KYyJbTYpBHI.
C MeToauvecKkol TOYKU 3pEHMsI TAaKOHM MOAXO0/ K ONpPEAENCHUIO 1ejiel U3yueHus MpeaMeTa SBISETCS
BIIOJIHE OTPaBJAaHHBIM.

HOEJHN U3YYEHUSA YYHEBHOI'O IPEJIMETA «XUMMUS»

['maBHBIME LIeTIIMH W3Yy4YeHUs TpeaMera "XuMmusa' Ha ypoBHE CpeaHero odmero oopa3oBaHUs
Ha 6a30BOM YpPOBHE SIBISIFOTCSI:

(bopMHpOBaHHE CUCTEMbl XUMHUECKUX 3HAHMM KaK BaKHEHIIEW COCTABIISAIOLIEH €CTeCTBEHHO-
HAYYHOH KapTHUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KJIIOYEBbIE MOHATH, (yHIaMEHTaIbHbIE 3aKOHBI
U TEOPUHU XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHUE U TOHUMAHHE CYITHOCTH JOCTYIHBIX 0000IIEeHHHA
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUSA U CTAHOBIICHUS;

(¢bopMUpOBaHME U pa3BUTHE NPEICTABICHUNH O HAYYHBIX METOAAX IIO03HAHUSA BEUIECTB
U XUMHUYECKUX peakUuui, HEOOXOAMMBIX [UIsl NMPUOOPETEHUS YMEHHH OpHEHTHUPOBATHCS B MHpE
BEUICCTB U XMMHMUYECKUX SBJICHUN, UMEIOIIUX MECTO B NPHUPOAE, B MPAKTHYECKON M IOBCEIHEBHOMU
KU3HH;

Pa3sBUTHC YMCHI/Iﬁ U CII0OCO0O0B ACATCIIBHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/IeM U O0BSICHCHUEM
XUMHUYCCKOT'O SKCIICPUMCHTA, CO6J'IIO,[[CHI/ICM paBUJI 0e30I1acHOro O6paH_ICHI/IH C BCIUICCTBaMM.

CopepxarenpHasi XapaKTepUCTHKA MeNeH W 3aJa4 U3y4deHHs IMpeaMera B pabodell mporpamme
o XUMHH YTOYHCHA KU CKOPPCKTHPOBAHA B COOTBCTCTBUHU C HOBLIMU IIPUOPUTETAMU B CUCTEMC
cpenHero odmero obpazoBanus. CeroiHs B NPEMOJABAHWHM XUMHUU B OONBIIEH CTENEHU OTIACTCS
IpPEINOYTeHUE MPAKTHUECKOH KOMIIOHEHTE COJep)KaHHs OOy4yeHHs, OpPHEHTHPOBAHHOM Ha
MOATOTOBKY OOYYaroIIerocs, BIaJCIONEro He HabopoM 3HaHUH, a PYHKIIMOHAIBHOW IPAMOTHOCTHIO,
TO €CTh CIIOCO0AMH U YMEHUSIMH aKTUBHOTO IMOJTyYeHHsI 3HAHUH ¥ PUMEHEHUS MX B PEATbHON KU3HU
JUTSL PELICHUS IPAKTUYCCKHX 3a/1a4.

B »5T0#t cBsi3u mpu u3ydeHuu npenmera "Xumusa" JOMUHHUpYIOIEE 3Hau€HHE MPUOOpETaroT
TaKue LEIH U 33/1a4H, KaK:

ajanTanus oOydyaromMXCs K YCIOBHSM JIHHAMHUYHO Pa3BUBAIOLIETOCS MHUpa, (OpPMHUpPOBaHUE
UHTEIJIEKTYaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K caM0o00pa3oBaHHUIO, COTPYJIHUYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPAaMOTHBIX PpELUIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsX,
CBA3aHHBIX C BEUICCTBAMM U UX IPUMECHCHHEM;



¢dopmMHupoBaHKE y O0YYarOIMXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHILIUH), MMEIOIMINX
YHHMBEpCAJIbHOE 3HAUCHHUE JIJIsl pa3IMYHBIX BHJIOB JIEATEIFHOCTH: pEIIeHUs po0ieM, IIOMCKa, aHaIu3a
u 00paboTku HMHPOpPMALIUU, HEOOXOMUMBIX JJSI MPUOOPETEHHUS OMbITa JAEATEIBHOCTH, KOTOpas
3aHMMAEeT BAXXHOE MECTO B IIO3HAHUM XUMHUH, a TAKXKE I OLUEHKH C IO3ULHUNA JKOJOTMYECKOU
0€30MMacHOCTH XapaKTepa BIIMAHHSA BEUIECTB M XUMHUYECKHX IPOIECCOB HA OPraHM3M 4YelOoBeKa

W IPUPOAHYIO CPEAY,

pa3BUTHE I03HABATEJbHBIX HHTEPECOB, HHTEUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
0o0yyaromuxcs: CHOCOOHOCTH CaMOCTOATENBbHO MMPHOOpEeTaTh HOBbIE 3HaHMA 10 XUMHUH B
COOTBETCTBUHU C >KU3HEHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUM JUIs TIOMCKAa M aHaju3a y4eOHOM W HaydHO-NOMYJIIPHOH HMH(pOpMAIMKU XUMHUYECKOTO
COZIepKaHUS;

(dbopMHpOBaHHE W PA3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
Ha0JI0/IaTEIbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH,
[P TUIAHUPOBAHUHU U ITPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OO0ydaromuxcs yOeKIECHHOCTH B I'yMaHMCTHYECKOH HaIpaBIE€HHOCTH XHMMHU,
€e BaXHOW pOJM B pEIIEHUH TIJI00ATBHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOIONOIb30BaHUS,
IIOTIOJIHEHHUSL JHEPreTUYECKUX pECypCcOB M COXPAaHEHHUS IPUPOAHOIO PAaBHOBECHS, OCO3HAHMS
HE00X0IMMOCTH OEpeKHOI0 OTHOIIEHHS K TMPUPOJE U CBOEMY 3/10POBBIO, a TAKXKE MPUOOPETCHHS
ONbITa HMCIOJB30BAaHUS IOJYYEHHBIX 3HAHUM U1 NPUHATUS TIPaMOTHBIX PELIEHUN B CHUTyalMsX,
CBSA3aHHBIX C XMMHUYECKUMH SIBJICHUSIMHU.

Henn u 3amaun usyuyeHuss npenmera "Xumus" MNOMy4YWId MOAPOOHYI0 METOJUYECKYIO
WHTepnpeTanyio B paszaene "llnanupyemble pe3ysibTaTbl OCBOCHHMS IPOrpamMMbl 0 XUMHUHU', TaKUM
o0pa3oM 00ecredyeHo 4YeTKOe MPEJACTABICHHE O TOM, KaKMe 3HaHWs U YMEHHUS HMEIT NpsMoe
OTHOIICHHE K PeAIN3allui KOHKPETHOM LIEIIN.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YHEBHOM IIJIAHE

OO1u1ee yncno yacoB, A U3yYeHUs XUMHUH, - 39 gacoB: B 1 cemectpe - 16 yacoB, Bo 2 cemecTpe
- 23 4aca.

COJAEPKXAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

1 CEMECTP

Oprannyeckasi XuMusl.
TeopeTnueckue 0CHOBbI OPraHNYECKONH XUMHHU.

[Ipenmer opraHnveckoll XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B TIOJYyYEHUH HOBBIX
BEIIECTB M MarepuanoB. Teopuss CTpoeHHs OpraHnyeckux coenuHeHnid A.M. bytiepoBa, ee
OCHOBHbIE TOJIOKeHUs. CTpyKTypHble (DOpPMYJIbl OPraHMYECKHUX BellecTB. ['omosorus, u3omepus.
XuMHUecKas CBsi3b B OPraHMUECKUX COETUHEHUAX - OJMHAPHBIE U KPATHBIE CBA3H.



[IpencraBnenne o KiacCU(pUKAIMM OPraHUYECKMX BellecTB. HomeHkiaTypa OpraHMYecKHX
COEIMHEHUI (CUCTEMAaTH4eCKas) M TPUBHAJIbHBIE HA3BaHMs BaXXHEHIIMX IPEACTaBUTEIEH KIIACCOB
OpraHNYEeCKHUX BEIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3YUY€HHs BEIIECTB M WX TNPEBPAIICHUN: O3HAKOMIICHHE
¢ oOpa3naMu OpraHMYECKMX BELIECTB M MaTepuajlaMH Ha HMX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAOJIOJIEHUE M OMUCAHHE JIEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPAIICHUIO
OpraHMYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBlIeHUE, OOYTIIMBaHNE U TOPEHNUE).

YrieBoaopoasl.

AnKaHBl: COCTaB U CTPOEHHME, TOMOJOTMYECKMH psa. Meran u 3TaH - mpocTeumme
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XMMUYECKHE CBOWMCTBA (pPEaKkIMM 3aMEIIEeHUs] M T'OPEHHs),
HAaxO0X/JICHUE
B IIPUPO/JIE, IOJyYEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psl. DTWIEH M MPONUJIEH - MpocTeuiine
NPEJCTaBUTENIN AJIKEHOB: (HU3MUECKMEe M XHMMHUYECKME CBOWCTBA (peakuuM TI'MIPUPOBaHUS,
raJoreHUpOBaHUs, FUIpaTalluK, OKUCICHHS U TIOJIMMEpHU3alluin ), OJyYeHHE U IPUMEHEHHE.

Anxaguensl: Oyraauen-1,3 u wmetunOytamuen-1,3: cTpoeHue, BaKHEWIIME XUMUYECKUE
cBOiicTBa (peakius noaumepusanuu). [lodyyeHrne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psAl. ALETHIEH - NPOCTEHIINN
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (U3NYECKHME W XUMHUYECKHE CBOWCTBA (pEeaKiuu
TUJIPUPOBAHUS, FaJIOr€HUPOBAHUS, TUAPATALIMH, TOPEHHS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHHe, (PU3MUECKHME W XHMHUYECKHE CBOWCTBA (peakiuu
TaJIOrCHUPOBAaHUA U HI/ITpOBaHI/ISI), IMOJIy4YCHHUEC U MPUMCHCHHUC. ToxcnIHOCTH ApCHOB. I'eneTnueckas
CBSI3b MEX/Y YTJIEBOJIOPOAAMHU, TPUHAICKAIIMMH K PA3TUYHBIM KJIacCaM.

[TpuponHBIE NCTOYHHUKH YTIIEBOAOPOIOB. [Ipupoanblii ra3 u nmomyTHeIe He(TsHBIE ra3sl. HedTh
u ee mnpoucxoxnaeHue. CrnocoObl mnepepabOTKM He(TU: MEeperoHka, KPeKUHr (TepMHUUYECKUi,
KaTaJIMTHUecKui), mupoius. IIpoxykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIJICHHOCTH U
B ObITY. KaMeHHBIN yrosb U IPOAYKTHI €ro nepepaboTKH.

3KCHCpI/IM€HTaJIBHBIe MCTOAbI HM3YUYCHUA BCUICCTB ©U HUX HpeBpaHIeHI/If/'II O3HAaKOMIJICHHUEC
¢ oOpasmamu IIacTMacce, KaydykoB W pe3uHbl, koiuiekiuu "Hedts" m "Yroms", mMonmenupoBaHue
MOJIEKYJ YIJIEBOJAOPOJOB U TaJIOr€HONPOU3BOHBIX, MPOBEIEHNE MPAKTHUECKON paboThl: MOIyUYEHHUE
STHJIEHA U U3yUYEHHE €0 CBOMCTB.

Pacuernrnle 3agaun.

Borunicnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBAa MCXOMHOTO
BEIIECTBA MU MPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UM MIPOJIYKTOB PEAKILIUH).

Kucnopoaconep:xaimue opranndeckne coeTnHeHNs.

[IpenenbHbIe OTHOATOMHBIE CITUPTHL. METAHOI U ATAHOI: CTPOCHUE, (PU3NIECKNE U XUMUIECKUE
CBOIiCTBa (peakuUuu C aKTHUBHBIMH MeETaJlaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE), NpPHUMEHEHUE.



Bonopoansle cBsi3M MEXIy MOJIEKyJaMU CIUPTOB. [lelicTBME METaHOJa M 3TAaHOJA HA OpPraHU3M
YeJI0BEKA.

MHOT0aTOMHBIE CIIUPTHL. DTHIICHTIUKOIb W TIUIEPUH: CTPOCHUE, (DU3UYECKHEe W XUMUYECKUE
CBOMCTBA (B3aMMOJICHCTBHE CO IICJIOYHBIMH METaJUIAMH, KaueCTBEHHAs] PEaKIMsl Ha MHOTOATOMHBIC
criupThl). JleficTBre Ha opraHu3M uesioBeka. [[puMeHnenne rmmnepruna u STUICHTITUKOJIS.

®deHoI: CTpOCHHE MOJIEKYJIbI, (PU3NYECKHe M XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (DeHoa.
[Tpumenenue denomna.

Anpperuabl. Gopmanpaeruy, aleTanbIerHa: CTpoeHue, PU3nYeckue U XMMHYECKHe CBONCTBA
(peakuuy OKUCIICHHUSI U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIINH ), TIOJTYyYEHHE U TPUMEHEHHUE.

OHOOCHOBHBIE TpelieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbHHAasE W YKCYCHasi KHCIIOTHI:
CTpoeHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME IS Kilacca KHUCIOT, PEeaKIHs
ATepU(UKAINN), TTIOJTydeHUE U TpuMeHeHre. CTeapuHOBas U OJIEMHOBAsI KUCIOTHI KaK MPEICTAaBUTEIH
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JeCTBHE.

CrnosxHble 3QUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 cinoxHbIX 3¢gupoB. XKupsbl.
I'unponus sxupos. [Ipumenenue xxupoB. buonorunueckas posib KUPOB.

VYrneBoabl: coctaB, kiaccuuKamus YIrJIeBOAOB (MOHO-, AM- W ToOJMcaxapuibl). [roko3a -
MPOCTEHIINN MOHOCAXapUA: 0COOEHHOCTH CTPOSHUSI MOJIEKYJIbI, PU3NYECKHEe U XUMHUYECKHE CBONCTBA
(B3aumonerictue ¢ ruapokcuaom meau(ll), okucnenne ammuayHbiM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHHUE TIIFOKO3bI), HAXOXKICHHUE B MPUPOJIC, IPUMEHEHHE, OMOIOTHYEeCKas POJIb.
®otocunTe3. PPyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nemmronosa kak npupojHble noiauMepbl. CTpoeHHME KpaxMana U LEJIHJIO3BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THApOoJu3, KayeCTBEHHAs peaklus ¢ HOJJOM).

OKCHEepUMEHTAJIbHBIE METOJbl H3yYCHHMs BEUIECTB W MX MPEBPAlICHUH: NPOBEICHUE,
HaOJIOJICHNEe U OMHMCaHHWE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIC PEaKIUH
OJTHOATOMHBIX CHHUPTOB (OKHCIeHHe »dTaHona okcuaoM wmeau(Il)), MHOroaToMHBIX CHHPTOB
(B3aumMopelicTBue rimiepuHa ¢ tuapokcuaom Mmeau(ll)), anpaerunoB (OKUCIIEHHME aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m ruppoxcunom menu(ll), B3ammopeicTBue Kpaxmana € HOJOM),
NPOBE/ICHUE MPAKTHYECKONW PabOTHI: CBOMCTBA pacCTBOPA YKCYCHOW KHUCIIOTHI.

PacuerHnble 3a1a4m.

Borunicnenuss mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBA MCXOJHOTO
BEIIIECTBA MJIM MPOAYKTa pPeaklUH M0 U3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUH).

A30TcoaepKale OpraHnyecKue coenHeHHsI.

AMUHOKHCIIOTHl KakK aMQoOTepHble OpraHuyeckue coeauHeHus. dusznyeckne U XUMHUYECKHE
CBOICTBA aMUHOKHCIIOT (Ha IpuMepe TulrHa). buonornueckoe 3HadyeHne aMMHOKHUCIOT. [lenTuabl.

benku Kkak TpUPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHas, BTOpUYHAS U
TpeTU4Hasi CTPyKTypa OenkoB. XWMHYECKHE CBOWCTBAa OCIKOB: THAPOJU3, JI€HATypaIus,
KauyeCTBEHHbIE PEAKIIMH Ha OENIKHU.



9KCHepI/IMCHTaJ'H>HBIC MCTOABI U3YyYCHHA BCIICCTB U UX HpeBpameHHﬁZ H3.6J'IIOIICHI/I€‘ U OIIKMCAaHUC
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpalud OcIIKOB IIpU HAarp€BaHnuu, OIBECTHBIC PCAKIINU OCIIKOB.

BBICOKOMOJ'IeKy.]IﬂprIe COCIMHCHUS.

OCHOBHbBIE TIOHSTUSI XUMHUU BBICOKOMOJICKYJIIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSAS MOJIEKyIsipHas macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUH - TIOJIMMEPU3ALU U MOJUKOHICHCALINS.

BKCHepI/IMeHTaJ'ILHBIe MCTOAbI HU3YUCHHA BCIICCTB WU HX npeBpameHHﬁ: O3HAKOMIJICHHUC
C O6p8.31_IaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyUYKOB.

MexnpeamMeTHbie CBA3H.

Peanuzanus MeXINpeAMETHBIX CBS3€M IpPU H3YYEHMM OpraHMYecKod XumMuu B 1 cemectpe
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK M MOHATHH,
ABJISIFOLUXCS] CACTEMHBIMU JUJISL OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: SBJICHUE, Hay4yHbIH (DaKT, rumoresa, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiIaccupUKanys, MEepUOJUYHOCTb, HAOIIOAEHUE, HW3MEPEHHUE, SKCIEPUMEHT,
MOJIETTUPOBAHUE.

duzuka: MaTepusi, SHEpTrUsdA, MacCa, aToM, SJICKTPOH, MOJICKYIJIA, BHGPFGTHIIGCKI/Iﬁ YPOBCHB,
BCIICCTBO, TCIIO, O6’LCM, arperaTHoc COCTOsIHHUC BCLICCTBA, (I)I/ISI/I"IGCKI/IG BCIMYMHBI W CAWMHHUIIBI
HUX U3MCPCHUS.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemlecTBa (O€IKH, yTrIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, [TOJIE3HbIE UCKOIAEMBbIE, TOTUINBO, PECYPCHI.

Texuomorus: MUIICBBIC MNPOAYKTBI, OCHOBBI PallMOHAJIBHOI'O0 IIMTaHWA, MOIOIIHUE CPCACTBA,
JICKAPCTBEHHBIEC M KOCMETHYCCKUEC IIperapartbl, MaT€pHajibl U3 HMCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

2 CEMECTP
OO0mas u HeopraHu4ecKasi XUMHUS.
TeopeTnueckne 0CHOBbI XUMHUH.

XUMHUECKUH dJIeMEHT. ATOM. SIIpo aToMa, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPreTHUECKUE
YPOBHH, TOIYypOBHH. ATOMHBIC OpOWTanu, s-, p-, d- smeMeHTbl. OCOOCHHOCTH pacHpeeICHHs
DJIEKTPOHOB IO OpOWTANsIM B aTOMaxX »JJIEMEHTOB MEPBBIX YETHIPEX MEPUOMOB. DIIEKTPOHHAS
KOH(HTypaIus aTOMOB.

[lepuonnueckuii 3akoH U Ilepuoauueckas cucrema xumudyeckux aaeMeHToB .M. Menneneesa.
CBs3p  mepuoguyeckoro 3akoHa u llepuoanueckoil  CUCTEMBI XMMHMUYECKHUX  3JIEMEHTOB
J.. MenneneeBa ¢ COBpEMEHHON TEOPUENW CTPOEHMSI AaTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB MO IPYIIaM U MEPUOIAM.
3HaveHHE MEPUOANYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.



Crpoenue BemecTBa. XUMHUYECKasi CBsI3b. BUabl XUMUYECKOU CBSA3M (KOBaJCHTHASI HEMOJSIpHAs
U TIOJISIpHAsi, MOHHASI, MEeTaJUTHUecKast). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHUYECKON CBS3U
(oOMeHHBI U JOHOPHO-aKIENTOPHEIN). BomopoiHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIBHOCTb.
Crenens okucieHus. IoHbI: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. UMbl KPHUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBAa BEUIECTB OT THUMA
KPUCTAIIMYECKON PELIETKH.

[TonsTre o aucrepcHBIX cucTeMmax. VICTUHHBIE W KOJUIOMIHBIE pacTBOphI. MaccoBast H0is
BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHmdeckux coequHeHuil. HoMmeHkiaTypa HEOPraHWYECKHX BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAUICKAIIUX K PA3IUYHBIM KJIACCAM.

Xumunyeckass peakuus. Knaccupukanms XMMHMYECKHX  peakUMid B HEOPraHMYECKOM
U OpraHMYecKOM XMMMH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBpALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakii, €€ 3aBUCUMOCTh OT paslIuyHbIX ¢akTopoB. OOpaTuMble peakIiuu.
Xumuueckoe paBHoBecue. DakToOphl, BIUSIONIME HA COCTOSHUE XUMUYECKOro paBHOBecHs. [TpuHumn
JIe laTenbe.

Dnekrponutuueckas auccormanys. CunpHble U chnabble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KHCast, HEHUTpaibHasi, 1eJoyHast. Peakiiuy HOHHOTo 0OMeHa.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkuunu.

SKCI'IepI/IMeHTaJ'IBHI)Ie METOAbI I/I3y‘-ICHI/I$I BCIICCTB U HUX npeBpameHMﬁ: I[GMOHCTpaIII/Iﬂ Ta6J'II/III
"l[lepuponnueckas cucrema xumuuyeckux osnemeHtoB J[.M. MeHnneneeBa", wusyudeHue wmojaenei
KPUCTAJUTMYECKUX PEIICTOK, HAOII0ICHUE ¥ OMTMCAaHUE JIEMOHCTPAIIMOHHBIX U JTJAOOPATOPHBIX OIBITOB
(paznmokeHue MEepoKCHIa BOJIOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeAelieHHe Cpebl pacTBOPOB
BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO HMHIWKATOPA, pPEaKIMH HOHHOTO OOMEHa), MpOBEICHHE
MPaKTHUeCKOH paboThl "BrnusHue pa3nudHbix GakTOpOB HA CKOPOCTh XUMUYECKOHN peakuuun'.

PacuerHnsble 3aga4m.

PacueTpl 1m0 ypaBHEHHSM XWMHYECKHX PEaKIHMid, B TOM YHCIIE TCPMOXHUMHYECKUE PACUETHI,
pacyeThl ¢ UCTIOIB30BAHUEM MOHATHS '"'MaccoBas J10JIsI BEIIecTBa'.

Pazgea 2. Heopranuueckasi Xumus.

Hemerannel. [lonoxxenue HemetaiuioB B Ilepronnueckoil cUCTEME XMMHYECKHX HJIEMEHTOB
.. MenaeneeBa M OCOOEHHOCTH CTpPOSHHS aToMoOB. {DuU3HYECKHE CBOHCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha MpuUMepe KUcIopoa, cepsl, hocdopa u yriepoaa).

XUMHUYECKUE CBOIMCTBAa BaXKHEHIINX HEMETAJUIOB (IaJIOTeHOB, CEpbl, a30Ta, dochopa, yriepona
Y KPEMHMSI) U UX COEIMHEHUH (OKCHUIOB, KUCIOPOACOAEPKAILNUX KUCIOT, BOJOPOIHBIX COEAUHEHUI).

[IpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Metamnel.  [lonoxenne wmetaymioB B llepuoandeckoil CUCTEME XHMHUYECKHUX JJIEMEHTOB
HA.N. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000J04YEK aToMOB MeTauioB. OOmime



¢usnueckue cBoiictBa MetawioB. CIUIaBbl METaUIOB. JEKTPOXMUMHMYECKHH pAJ  HANpsHKSHUN
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATPUM, KaJIUH, KaJbIMi, MarHUM, allFOMUHUMH,
IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mwme cmocoOs! oTy4deHus1 MeTauioB. [I[puMeHeHne MeTasioB B OBITY U TEXHUKE.

9KCHepI/IMCHTaJ'II)HBIe MCTOABI U3YYCHHUS BCUICCTB U HUX npeBpameHI/Iﬁ: HN3YUYCHUE KOJUICKIUH
"Metannael u CHJ'I&BBI", 06pa3u0B HEMCTAJJIOB, PCIICHUC JKCIICPHUMCHTAJIBHBIX 3a14a4, Ha6J'IIO,I[eHI/Ie
" OIMMCAaHUEC NEMOHCTPALIMOHHBIX U J'Ia60paTOpHBIX OIIBITOB (BSaHMOHCﬁCTBHe rHApOKCHUAA AJIFOMUHUASA
C paCTBOpaMHu KUCJIOT U HICJIO‘{CI‘;I, KauCCTBCHHBIC PCAKIIMN HA KATUOHbI MeTaJ'IJ'IOB).

PacuerHnsble 3aga4m.

PacueTs Macchl BemiecTBa Wwin 00beMa ra3oB M0 U3BECTHOMY KOJHMUYECTBY BEIIECTBA, MacCe WIIN
00BeEMYy OJHOrO U3 YYaCTBYIOIIMX B pPEAKIMM BELIECTB, pacdyeThl Macchl (00beMa, KOJIMYECTBA
BELIECTBA) MPOJYKTOB PEAKIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb. MexXnpeaMeTHble CBA3M.

Ponr xumuu B oOecrieueHuH SKOHOFquCKOﬁ, SHGPFGTHIICCKOI}'I u HHIHCBOﬁ 6630HaCHOCTI/I,
Pa3BUTHU MCAUINHEI. Ilonstue o HAYYHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUUYCCKUX peaxunﬁ.

Hpe,Z[CTaBJ'IeHI/ISI 00 06H_[I/IX HAaYYHBIX HNPUHIOHUIIAX HNPOMBIIUICHHOI'O ITOJYYCHHA Ba)KHEHIITNX
BCIICCTB.

YenoBek B MuUpE BELIECTB M MaTEpPUAIOB: BaXXHEHUIINWE CTPOMUTEIBHBIE MaTepHUalbl,
KOHCTPYKLMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, MaTepualbl s DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHM4YEeCKHE U MUHEPAJIbHbIE y100peHusl.

Xumus u 3J0POBEE YCJIOBCKA: IpaBujia MCIIOJIb30BaHUs JICKAPCTBCHHBIX IMPEIIapaToB, IIpaBUJIa
0e301acHOro NCIOIL30BaHMUS npenapaTron OBITOBOM XMMHM B HOBCCI[HCBHOﬁ KHN3HU.

Peanuzamusi MeXmnpeaMETHBIX CBSI3€M MpU H3YYEHHH OOIIed MU HEOPraHMYeCKOW XUMHUHU
BO 2 ceMecTpe OCYIIECTBISIETCS Yepe3 HMCIONIb30BaHHE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK W TIOHATUH, SBISIIOIIMXCS CUCTEMHBIMHU JUIS OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIM3,
CUHTE3, KIaccuuKarys, MepruoIUIHOCTh, HAOIIOICHNE, SKCIICPUMEHT, MOICITUPOBAaHNE, H3MEPEHNE,
SIBIICHHE.

dusuka: Marepus, SHEPrUs, Macca, aTOM, OJJIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOIl,
PaJMOaKTUBHOCTh, MOJICKYJIa, SHEPreTHYECKHH YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NYCCKHE BEIMYMHBI U €MHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocUcTeMa, Ornocdepa, MaKpo- U MUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BelIeCTB B OpraHu3Me.

I'eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHomorus: XUMHYECKas NOPOMBINIJICHHOCTh, MCTAJLIyprus, MNPOU3BOACTBO CTPOUTCIBLHBIX
MaTcpuaioB, CEIbCKOXO03IICTBEHHOE Mpon3BOACTBO, nuuieBas IMPOMBIINIJICHHOCTD,
Q)apMaHCBTI/I‘-IeCKaSI MNPOMBIIIJICHHOCTh, MPOU3BOJACTBO KOCMETHYCCKUX IIPCIapaTroB, IMPOU3BOACTBO
KOHCTPYKIHWOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS PABOYEW ITPOI'PAMMBI
IO XUMHUU HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

OI'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0YYarOIIMMHUCS MPOrpaMm
cpenHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M IpeaMeTHbIM). Haydno-
METOAMYECKOW OCHOBOH JUIsl pa3padOTKU TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHETO
00111er0 00pa30BaHUs SBIISETCS CUCTEMHO-EATETLHOCTHBIN MOIXO.

B cootBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYpEC JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS mpeameTa "Xumusa' Ha ypoBHE CpeIHEro oOImero oOpa3oBaHUS BBIICICHBI
CJIeTyIOIINE COCTABIIAIOIINE:

OCO3HAaHHUC 06y‘IaI-OH_II/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ HUACHTUYHOCTH - TOTOBHOCTHU
K CaMOpPa3BUTHUIO, CaAMOCTOATCIIBHOCTU U CAMOOIIPEACIICHUTO,

HaIn4uc MOTHUBAIIUHU K 06y‘-I€HI/IIO;

[[EJICHATIPABJICHHOE PAa3BUTHUE BHYTPEHHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIHBHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTaHOBKaMH, MPHUCYIIUMH  I[EJIOCTHOH  CHCTEME  XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUC IMPAaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYpPblI U CIIOCOOHOCTH CTaBUTH HeJIn U CTPOUTH
JKN3HCHHBLIC ITJIaHBbI.

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHUS Mpeamera "Xumusa" JTOCTUTAIOTCSA B €MHCTBE y4eOHOM
U BOCIIUTATENIBHOM JESATENIBHOCTH B COOTBETCTBHUM C T'yMAaHMCTUYECKHMMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€ajJaMH POCCUICKOTO TIpa)IaHCKOro OOILecTBa,
IOPUHATBIMH B OOIIECTBE HOPMAMM U IMpaBWJIaMU IOBEACHUS, CIOCOOCTBYIOIIMMHU MpoLEccam
CaMOIIO3HAHUs1, CAMOPAa3BUTHUS U HPAaBCTBEHHOTO CTAHOBJICHUSI TUYHOCTH 00YUarOIINXCS.

JlngHOCTHBIE pe3yabTaThl OCBOCHUS mpeaMera "Xumus" oTpakaroT chOPMUPOBAHHOCTD OTIBITA
MO3HABATEIIbHON W MPAKTHUECKON AESITeNbHOCTH OOYYaromMXCs M0 peaju3alud NPUHATHIX B
oOm1ecTBe IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) TpaXXAaHCKOT'O BOCIIUTAHUA:

OCO3HaHMA OOYYAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEACTaBICHUSI O COIMAIBHBIX HOpPMax ¢ TpaBWiIaX MEXKIUYHOCTHBIX OTHOIICHUHA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESATENIbHOCTH MPH CO3JAaHUM Y4YEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
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CMOCOOHOCTH NMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMS, JIOTUKY U apTyMEHTBI IPYTHX MpPH
aHaJM3e Pa3IMYHBIX BUJOB YUE€OHOH NeATETbHOCTH;

2) NaTpUOTHYECKOIO BOCIIUTAHHUSA:
LIEHHOCTHOTO OTHOIIEHUS K UCTOPUUYECKOMY M Hay4YHOMY HACJIEJIMI0 OTE€UECTBEHHOW XUMHUH;

YBaXXCHUA K MPOLECCY TBOPUYCCTBA B obnactu TCOPHU U MNPAKTHYCCKOIO MPHUMCEHCHUA XUMUH,
OCO3HAHHUA TOro, 4TO0 AOCTHMIXKCHUA HAYKU €CTh PE3YIIbTAT HINTCIBbHBIX Ha6JIIO,Z[eHHI>'I, KPOIIOTIIUBBIX
OKCIICPUMCHTAJIBHBIX ITIOUCKOB, ITOCTOAHHOI'O TpyAdad YYCHBIX U ITPAKTHKOB;

HHTEpCCa U NMO3HABATCIIBHBIX MOTUBOB B INOJIYUYCHUHN U IOCIICAYIOUICM aHAJIN3C I/IHCI)OpMaI_II/II/I 0
NEpCAOBBIX NOCTHIXCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XHUMUH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTU OICHUBATh CHUTyallMM, CBA3aHHBIC C XUMHWYCCKUMH ABJIICHHUAMHU, U IPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OILCHHUBATb CBOC TIIOBCACHUC MW TIIOCTYIIKHM CBOHUX TOBapI/IHIeﬁ C TIO3WIUH
HPAaBCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHUC HOCJ'IG,I[CTBI/Iﬁ 9THUX IMOCTYIIKOB;

4) hopmupoBaHUS KYIbTYphI 310POBbS:

MOHUMAaHHUS IEHHOCTEH 340pOBOTO U 0e30I1acHOro 06p333 KHW3HHU, HCO6XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTB€HHOMy (I)I/I3I/I‘-I€CKOMy U NICUXUYCCKOMY 310POBbIO;

coOuro/IeHHsT TpaBUiI OE30MacHOrO OOpAIlIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHON JKU3HU
U B TPYJIOBOM JIEATEIBHOCTH;

MMOHMMAHUS LIEHHOCTH MPaBUJ WHAMBUAYAJIbHOIO U KOJUIEKTMBHOIO O€30IaCHOrO IMOBEICHUS
B CUTyalUsIX, YTPOKAIOIINX 3J0POBbIO U )KU3HU JHOJEH;

OCO3HaHHUsl TIOCNEACTBUM W HENpPUATUS BPEIHBIX NPUBBIYEK (yHOTpPeOJIEHUS alKOroJs,
HapKOTUKOB, KYpPEHHUS);

5) TpyZ0BOTO BOCIIMTAHUS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-MCCIIEJOBATEIbCKON  JEATeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKON U JPYTUX BUIAX JEATEIbHOCTH;

YCTaHOBKHM Ha AKTHBHOC Y4YaCTUC B PCIICHHU INPAKTHYCCKUX  3aadad COHH&HBHOfI
HAIpaBJICHHOCTH,

HHTEpeca K MPaKTUYECKOMY U3y4YeHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHUs NPEMETHBIX 3HAHUH 110 XUMUH;

YBa)XXEHUS K TPYILY, JIOISIM TPyia U pe3yibTaTaM TPYAOBOH A€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYalTbHOW TPAeKTOPHH OOpa30BaHUs, OymyIlei
npodeccun M peajau3alid COOCTBEHHBIX YXM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XMMHH, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;



6) 9KOJIOTUYECKOTO BOCITUTAHHS:

9KOJIOTHUYECKH IIeJIECOO0Pa3HOTO OTHOIICHHUS K TPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TJI00aJIbHOIO XapakTepa OSKOJOTHUYCCKUX HpO6J’[€M, BIIUSIHHUA JKOHOMHWYCCKUX
MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBLHOM CPEIBI;

OCO3HaHUusA H606XOI[I/IMOCTI/I HCITIOJIBb30BaHUA ,Z[OCTH)KGHPIP'I XUMHUHU [ pEIICHHS BOIIPOCOB
palHOHAJIbHOI'O IIPUPOAOIIOJIB30BaAHUS;

aKTUBHOTO HETIPHUTUS ASUCTBUM, NPUHOCALINX BPEJ OKpYXarolleil MPUpOIHON cpese, YMEHUs
MPOTHO3UPOBATh HEOJIArONPHUATHBIE HSKOJIOTMYECKHE TIOCIEACTBHS MPEeIIPUHUMAEMBIX JEeHCTBHMA
U IIPEJOTBpAIATh UX;

HaJIM4rugd  pa3BUTOIO 9KOJOTHYECKOT'O MBINIJIICHUA, SKOJIOTHUECKOU KYJbTYPBHI, OIbITa
ACATCIIBHOCTHU SKOJIOTHIECKOU HaITpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHCA nMun B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IHJ'IBHOI\/'I ITIPaKTUKE, CIIOCOOHOCTH H YMCHHUSA aKTHUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(hoOuu;

7) UEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOE MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HaYKH U OOLLIECTBEHHON MPAKTUKH;

MOHUMaHMs CHeuM(UKA XUMHMHM KaKk HAyKH, OCO3HaHUS €€ poid B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAYYHOTO MBIIIICHHS, CO3/IaHUH 1IETIOCTHOTO MPECTAaBICHUS 00 OKPYKAIOIIEM MHUPE
KaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B INO3HAHWU INPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHHUH
po0JieM COXpaHEHUs IPUPOJIHOIO PABHOBECHS;

yOSXKICHHOCTH B  OCO0OM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHON  IMBHJIM3AIUU:
B €¢ I'yMaHUCTHYECKOW HAIPaBJICHHOCTH M Ba)XKHOW POJM B CO3JaHWM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpbl, PEUICHUH TI00ATbHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS YEJIOBEYECTBA - CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOW M IKOJOTHUECKON 0e30MmacHOCTH, B Pa3BUTHUH METUIIMHBI, 00eCTIeueHUN
YCIIOBUH YCIIEITHOTO TPYAa U SKOJIOTHYECKHA KOM(MOPTHOM KU3HU KaXKIOTO YieHa O0IIecTBa;

eCTeCTBeHHO-Hay‘{HOﬁ rpaMOTHOCTH: TIOHUMAHUA CYIIHOCTH MCTOAOB IMO3HAHHUSA, UCITIOJIb3YCMbIX
B CCTCCTBCHHBLIX HAayKax, CIIOCOOHOCTH HCIIOJIB30BaTh MMOJIy4a€MbIC 3HAHUA IJid aHaJIW3a U
OOBSCHCHMS SIBJICHHI OKpYyXKaromero Mupa U HpouCXOoddlInX B HEM I/ISMCHCHI/II\/'I, YMCHUA O€JIaThb
000CHOBAHHBIE 3aKJIIOYCHHUS HA OCHOBE Hay4YHBIX (baKTOB 1 UMCIOUINXCA OaHHBIX C LCJIBIO MMOJTYYCHHUA
JOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOIL30BATh XHMHUYECKHE 3HAHUS JI1 pCHICHUA np06neM
B PCAJIbHBIX JKU3HCHHBIX CUTYaIlIUAX;

HHTCPCCAa K MO3HAHUIO U HCCIIe0BaTEIbCKOM ACATCIIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHIO, K AKTUBHOMY
MIOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMUHU B COOTBETCTBUU C )KU3HEHHBIMU ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPyAa B pa3lIu4HBIX chepax npodeccHoHaIbHON AeITEIbHOCTH.



MertanpeamMeTHble pe3ysbTaThl OCBOCHUS yueOHOro mpeamera "Xumus" Ha ypoBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIIOYAIOT:

3HaYuMble I (OPMHUPOBAHHMS MHPOBO33PEHHST OOYYAIOIIUXCS  MEXAUCIUILTHHAPHBIC
(MeXIpeIMeTHbIE) 0OIleHayyHble MOHATHUS, OTpPa)aroIlMe LEeJOCTHOCTh HAyYHOM KapTHHBI MHUpa
U crneuu(uKy MEeTOJOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPrus, sIBIEHUE, NPOILecC, CUCTEMA, HAy4YHbIM (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClIeIOBaHNEe, HAOIIOIEeHUE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

yYHUBepCalbHbIe y4eOHbIC aeHCTBUA (MO3HABAaTENIbHBIE, KOMMYHHKATHBHBIC, PETYJISATHBHBIC),
obecrnieunBaromue (GopMUpoBaHUE (YHKIMOHATBHONH TPAMOTHOCTH W COLHUAIBHOW KOMIICTCHIHH
00y4JarImuxcs;

CIIOCOOHOCTh 00ydJaroImxcs UCII0JIb30BATh OCBOCHHBIE MEKIUCLUIITIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE JEHCTBUS B O3HABATEIbHON U COLMAIBHOM
IIPaKTHKE.

MertanpeameTnble  pe3yJbTaThl  OTPa)kalOT  OBJIAJICHUE YHHUBEPCAIbHBIMH  y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU IEHCTBUSMHU.

OBnajieHre yHUBEPCATbHBIMU YUEOHBIMU MIO3HABATENLHBIMU JCHCTBUSIMHU:
1) 6a3oBbIe JJOTHYCCKUEC NCHCTBHUS:

CaMOCTOSITENILHO  (popMynupoBaTh M aKTyaJu3upoBaTh  MpoOJIEeMy,  BCECTOPOHHE
€€ paccMaTpHUBaTh;

OIPCACIIATL LCIU ACATCIbHOCTH, 3a/laBasl MapaMETpPbl U KPUTCPUN UX NOCTHIKCHUA, COOTHOCUTDH
PE3YIbTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIAMU,

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HAHHI MNPUEMBI JIOTUYCCKOTO MBINIJICHHUA - BBIACIIATH
XapaKTECPHbIC IMPpU3HAKH TOHSTUMN n yCTaHaBJIMBATh ux B3aUMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIINEC ITOHATHA [UIA 00BIACHEHHS OTACIBHBIX (1)3.KTOB n HBJ'IGHPIFI;

BBI6I/IpaTB OCHOBAHUSA U KPUTCPUU IJIA KJ'IaCCI/Iq)I/IKaI_[I/II/I BCIICCTB 1 XUMHWYCCKHUX peaKuHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CJIICACTBCHHBIC CBA3U MCKAY NU3YUACMbBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHIAYKTUBHBIE, NEAYKTHBHBIE, IO AHAJOTMM), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPAcCMaTPUBAEMBIX SIBICHHUSX, (OPMYIHPOBATH BBIBOJIBI
Y 3aKJIF0YCHUS;

MPUMEHATh B TMPOIECCE TMO3HAHUS, HCIOJb3yeMble B XHUMHUU CHUMBOJIMYECKHE (3HAKOBBHIC)
MOJIeTH, MPpeoOpa3oBbIBATh MOJENbHBIE NMPEACTABICHUS - XMMUYECKUH 3HAaK (CHMBOJI) AJIEMEHTA,
xuMHu4deckasi popmysa, ypaBHEHHE XUMUYECKON PeaKkIuy - IpU PEelIeHUH Y4eOHBIX MO3HABaTEIbHBIX
U TMPaKTUYECKUX 3a/ad, MPUMEHSTh HA3BaHHBIC MOJENIbHbIC MPEICTABICHHUS ISl BBISIBICHUS
XapaKTEepPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIC UCCICAOBATCIIBCKUE ACHCTBUS:

BJIaACTh OCHOBAMU MCETOJ0B HAYYHOI'O IMO3HAHUWA BEIICCTB 1 XUMHUYCCKUX peaKuHﬁ;



(bOpMyHHpOBaTB neiaun n 3aJa4uyu HCCICAOBaHUA, HCIIOJIB30BaTh IIOCTaBJICHHBIC u
CaMOCTOATCIBHO C(l)OpMYHI/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA NO3HAHUA WU OCHOBBI JIA
(1)OpMI/IpOBaHI/I$I THUIIOTE3BI 11O MPOBEPKE MPABHUIIbHOCTU BBICKA3BIBACMBIX CY)KHGHHﬁ;

BJIQJIETh HABBIKAMH CAMOCTOSITEIBHOTO  IJIAHWPOBAHUS W TPOBEICHHUS  YYCHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIONATh 3a XOJOM IIPOIECCa, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €r0  pe3ynbTaT, (OpMynIHpoBaTh OOOOWIEHHWS H  BBIBOJBI  OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBaHMS, COCTABIATH OOOCHOBAHHBIH OTYET O IPOJAETaHHON
pabore;

HpI/I06peTaTL OIIBIT y‘{eHI/I‘lCCKOﬁ HCCHCHOB&TCHLCKOﬁ n HpOCKTHOﬁ ACATCIBHOCTH, MPOABJIATH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATCIIBHOMY IMOUCKY MCETOHOB PCHICHUSA IMPAKTUYCCKUX 3alad,
MPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHMA.

3) pabora ¢ unpopmauei:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(POpMaluu (HAy4YHO-TIOMYJISIpHAsl JUTEparypa
XMMHYECKOTO  COJEp’KaHMs, CIpaBO4YHbE IocoOus, pecypcsl VHTepHeTa), aHaIU3UPOBATh
MH(POPMALIMIO Pa3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KDUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTD
1 HENPOTUBOPEUYNBOCTH;

¢dbopMynaMpoBaTh 3ampoChl M MPUMEHSATh pa3lU4YHbIe METOJAbl NpU TOUCKE M O0TOOpe
uH(pOpMaLU, HeOOXOAMMOI [T BBIMOJIHEHHUS Y4eOHBIX 33a]a4 ONPEIeIIEHHOTO THIIA;

npuoOpeTaTs  ONBIT  HMCIOJIB30BAaHUS  MH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH
Y Pa3JIM4HBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYI0 (OpMy THpeACTaBieHUs HHPOpMALUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKHU U IPYTHE);

UCTIONIb30BATh HAYYHBIN S3bIK B Ka4eCTBE CPEJICTBA NpHU paboTe ¢ XMMUYECKOH MH(OpManunei:
NPUMEHATh MEXKIpEAMETHbIE ((U3NUECKHEe M MaTeMaTHYeCKHe) 3HAKM W CHUMBOJBL, (opMyJIbl,
ab0peBHUaTypbl, HOMEHKJIATYPY;

HUCIIOJIB30BaTh U Hp606pa30BBIBaTB 3HAaKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
OBJIal[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[GflCTBPISIMPIZ

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMbl B XOJE JTUAJIOTa W/WIH JUCKYCCHUH,
BBICKA3bIBATh UICH, POPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIILHO BBIIOTHCHHUS TTPEJIOKCHHON
3a/1auu;

BBICTYIIaTh C MpE3EHTalleil pe3ysbTaTOB I103HABATEIbHONW MAESITENbHOCTH, TMOJYyYEHHBIX
CaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHHKAMH MPH BBHIMOJIHEHUH XUMUYECKOTO IKCIEPUMEHTA,
MPAKTHYECKOH paboOThl MO MCCIEAOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB, peaju3alud y4eOHOTrO
npoekta W (QOpMYyITUPOBaTH BBIBOJABI IO pe3yJibTaTaM MPOBEACHHBIX HCCICIOBAHUN IMyTeM
COTJIaCOBaHUs MO3UINI B X0/1€ 00CYKIeHUSI 1 0OMEHA MHECHUSIMU.

OBHaI[eHI/Ie YHHUBCPCAJIbHBIMU PETYJIATUBHBIMUA I[CﬁCTBHSIMPII

CaMOCTOATCIIbHO IIJIAHUPOBATL W OCYHICCTBJIATL CBOIO IMO3HABATCIBbHYIO ACATCIIBHOCTD,
ompeacisida €€ OCiiM M 3aJadd, KOHTPOJIUPOBATL M IO MEPC H€O6XOI[I/IMOCTI/I KOPPECKTHUPOBATH



npeJUlaraéMblii  alrOPUTM JICHCTBUH TNPU BBIMOJIHEHUM Y4YEOHBIX M HCCIEI0BATEIbCKUX 3a7ad,
BbIOMpaTh HambOosnee >(PQPEeKTUBHBIA CHOCO0 HMX peIIeHUs C YYeTOM IOJMyYeHHs] HOBBIX 3HAHHH
0 BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH IeATSIBHOCTH Ha OCHOBE CaMOaHalIn3a U CAMOOIICHKH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS paboyeil mporpaMMbl CpeHEero oouiero oopasoBaHus 1o
XMMHH ~ Ha  0a30BOM  YpPOBHE  OpHEHTHPOBaHbl Ha  oOOecreueHHe  IMPEeUMYIECTBEHHO
o0mieo0pa3oBaTebHOM M OOLIEKYJIBTYPHOM MOATOTOBKM  oOydarommxcs. OHM  BKIIOYAIOT
cneuuduyeckue uig yueOHoro npeaMera "Xumus'" HaydHble 3HAHHS, YMEHUS M CIIOCOOBI JIeHCTBHM
[0 OCBOCHMIO, MHTEPIpPETALMU M MpPeoOpa3oBaHUIO 3HAHWM, BHUIbBI JESITEIBHOCTH MO MOJIYYECHHUIO
HOBOT'O 3HAHUS M NPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX M PEATbHbIX KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX ¢ XuMued. B pabodeil mporpamMMe Mo XMMUHU TPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI
110 CEMECTPaM HU3YUEHHUS.

K konmy oO0ydennsi B 1 cemecTpe npeaMeTHBIC pe3yJIbTaThl OCBOCHUS Kypca "Opranudeckas
XUMHS" OTpaXKaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XMMHYECKOH COCTaBIIAIOLICH €CTEeCTBEHHO-HAYYHOMN
KapTUHBl MHpa, POJIM XUMHUHM B IO3HAHUM SIBICHUH NPUPOIbI, B (OPMUPOBAHUU MBIIUICHUS H
KYJITYpBI JIMYHOCTH, €€ (PYHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOMMOM AJIsl pelIeHHUs MPaKTHUYECKUX
3a1a4
¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOI cpere;

BJIaJJCHHUC CHUCTEMOM XMMHUYECKUX 3H3,HHI>1, KOTOpas BKIIFOYACT:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUN DSJIEMEHT, aTOM, JJIEKTpPOHHAs 000JI0YKa aTroma,
MOJIEKYJIa, BAJICHTHOCTbH, JJICKTPOOTPHUIATEIBHOCTh, XWMUYECKas CBs3b, CTPYKTypHas Qopmyna
(pa3BepHyTasi U COKpalleHHas), MOJib, MOJISIpHAas Macca, MOJISIPHBIM 00beM, YIJIEPOJHBIN CKENeT,
byHKIIMOHAIbHAS TpYIa, paJuKal, HW30Mepus, H30MEpbl, TOMOJIOTUYECKUN psAl, TOMOJOTH,
YIJIEBOJOPObI, KUCIOPO M a30TCOACPKALUIUE COCAMHEHUSI, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS );

TEOPUM U 3aKOHBI (TEOpusi CTpoeHus opraHuyeckux BemectB A.M. bBytnepoBa, 3akoH
COXpaHEHHUS MaCChl BEIECTB);

3aKOHOMECPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHUU,

MHPOBO33PECHUECKHE 3HAHUS, JISKAIIME B OCHOBE MOHWMAHUS MPUIYUHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBJICHUH, (DaKTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOTYyYEeHUH B O€301acCHOM
WCIIOJIb30BAaHUM BAKHEHIIMX OPraHWMYECKUX BEHIECTB B OBITY W TMPAKTHYECKOW ACATEIHHOCTH
YeJI0BCKa;

c(OpPMHUPOBAHHOCTh YMEHUU BBISBISATh XapaKTepHbIC MPU3HAKU TOHSATUH, YCTaHABIHBAThH
X B3aMMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOIIME MOHATHS NPU ONUCAHUM COCTaBa, CTPOCHUS
Y MPEBPALLICHUN OPTraHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIOIB30BATh XUMHUYECKYI0 CHMBOJIMKY JUII COCTAaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEpHYTOW, COKpallleHHOW) (OopMysl OpraHMYECKHX BEIIECTB
U YPaBHCHMM XMMHMYECKHX DPEaKLHH, U3rOTaBIMBATh MOJAEIN MOJEKYJ OPTaHUYECKUX BEIIECTB UL
WJUTFOCTPALIMHY UX XUMUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OPMHPOBAHHOCTh YMEHHMH YyCTAaHABJIMBATh IPHHAUICKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEIIECTB I10 X COCTAaBY M CTPOCHUIO K OINPECIIEHHOMY KJIacCy/TpyIIe cOeAUnHEHHH (YTIeBOAOPOIbI,
KHUCIIOPOJlT W Aa30TCOJEpIKAIlME€ COEAMHEHHS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHMsI), JaBaThb UM
Ha3BaHuA 1o cucremarndeckoil HomeHkiarype (IUPAC), a Taxxe NpuBOANUTH TPUBHAJILHBIE Ha3BaHUS
OTJIENbHBIX OPraHMYECKHUX BEUIECTB (ITWUJIEH, MPOMMIEH, AlEeTHJIEH, ITHJIEHTJIMKOJb, TJIUIEpPUH,
benoun, hopmanbaeru, aleTanbIeru, MypaBbiuHas KUCI0Ta, YKCYCHAas KMCII0Ta, OJIEMHOBAasK KUCIIOTA,
CTeapHHOBAs KUCIIOTA, MIII0K03a, (PyKTO3a, KpaxMal, [eJUII0J103a, TIUIHH);

C(l)OpMI/IpOBaHHOCTB YMCHUA  OIPECACIIATE BHBL XMMHUYECKOM CBSI3H B OpraHUYCCKUX
COCAMHCHUAX (O,[[I/IHapHBIe n KpaTHBIe);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSTh MOJIOKEHUSI TEOPUU CTPOCHHS OPraHUYECKUX BEIICCTB
A.M. bytnepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh COCTAB, CTPOCHUE, (PU3MUYECKHE M XUMUUYECKHE
CBOIICTBa TUIIMYHBIX IPEACTABUTENECH pa3IMUYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUIICH, TNPOMWIIEH, aleTwieH, Oyraauen-1,3, merunOyraauen-1,3, OeH301, METaHOJN, 3TaHOI,
STUIICHTIIUKONb, TIUIEPUH, (EHOJ, aleTalbIeru], MypaBbHHAs W YKCYCHas KHUCIOTBHI, TJIIOKO03a,
Kpaxmaj, LEeJUII003a, aMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATH T'€HETHYECKYIO CBS3b MEXIY
HUMU YpPaBHEHUSIMU COOTBETCTBYIOLIMX XHWMUYECKHX PEAKUUW C HUCHOJIb30BAHUEM CTPYKTYPHBIX

dopmyu;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BATh HCTOYHUKU YTIIEBOJOPOJHOTO ChIpbs (HE(DTH,
IPUPOJIHBIM Ta3, yroiyip), CHOCOOBI HMX MEpepabOTKM W MPAKTUYECKOE NPUMEHEHHUE IPOTYyKTOB
nepepadoTKy;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAWTH BBIUMUCICHHS MO XMMHYECKHM YpaBHEHHUSIM (Macchl,
o0beMa, KOJMYeCTBa MCXOJHOTO BEIIECTBAa WM MPOAYKTa PEaKIMH MO HM3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WJIH MPOIYKTOB PEAKIUN);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIAJCTH CHCTEMOH 3HaHUH 00 OCHOBHBIX MCTOAAaX HAYYHOTO
IMO3HAaHHA, UCIIOJIb3YCMbIX B XUMHUH IIPU U3YUYCHHUU BCIICCTB U XUMHUYCCKUX SIBJICHUHN (HaGJHOI[eHI/Ie,
HU3MCPCHUC, OKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HUCIIOJB30BaTh CUCTCMHBIC XUMHUYCCKHEC 3HAHUA OJIA
IMPUHATHA pGHIeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CUTyallUAX, CBSA3aAHHBIX C BCIICCTBAMH
" UX IPUMCHCHUEM,

c(hOpMUPOBAHHOCTh yMEHUH COOJIOIATh TIpaBWIA IOJB30BAHMS XUMHUYECKOW TOCYI0M
U 1abopaTopHBIM 00OPYJOBaHHMEM, a TaKXKe MpaBHJia OOpalleHHs] C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMU 1O BBIMOJTHEHHIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yYMEHHUI IUIAHUPOBATh M  BBINOJHATH XUMHUYECKHUH  SKCIIEPUMEHT
(mpeBpallleHus OpraHMYECKHUX BEIIECTB IIPU HArpeBaHHUM, IOJyYEHHE ATWJIEHA M M3YUYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIC PEAKLMU OPTaHUYECKUX BEIECTB, JIEHATypalus OEJIKOB NMpH HAarpeBaHUH,
[[BETHBIC PEAKIIMK OEJIKOB) B COOTBETCTBHH C MPaBHJIAMHU TEXHUKH OE30MACHOCTH NpPU OOpAIICHUH C
BEUIECTBAMM M  J1a0OpaTOPHBIM  OOOpYJIOBaHUEM, MPEACTABIATH PE3YJIbTaThl XHUMHUYECKOTO
HKCIEPUMEHTA B (JOpPME 3allUCH YPAaBHEHHH COOTBETCTBYIOIUX PEAKLMNA U (POPMYJINPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH aHAJIU3UPOBATh XHMHUYECKYI0 HH()OPMALHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBor MH(opmMaruu, HTepHeT U Ipyrux);

c(hOPMHUPOBAHHOCTh YMEHHI COOJIIOJIATh MPAaBHIIA SKOJOTHYECKH IIeJIeCO00Pa3HOTO TMOBEICHHUS
B OBITY U TPYJIOBOM JEATEIHLHOCTH B IEISIX COXPAHEHHS CBOETO 3/JI0POBBS U OKPY’KAIOIICH IPUPOTHOM
Cpe)IBI, OCO3HaBaTh OIIACHOCTH BO3)I€fICTBI/I$I Ha JXHUBBIC OpFaHI/ISMI)I onpeaeneHme OpFaHI/I‘—IeCKI/IX
BelecTB, MoHUMas cMmbica mokazatens [IJIK (mpemenbHO AOMycTUMON KOHIIEHTpPAIMH), MOSCHATH
Ha MpUMepax CrocoObl YMEHBIICHUS M TPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YyeJIOBEKA;

I 06yqa}01u1/1xc5{ C OIrpaHUYCHHBIMU BO3MOKHOCTAMHU 3JOPOBbA: YMCHUC ITPUMCHATH 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOaX MO3HAHHA BCIICCTB U XUMHWYCCKUX }IBHGHI/Iﬁ;

JUISL CIIENIBIX W CIA0OBUISAIIMX OOYYAOIIMUXCS: YMEHHE HCIIONB30BATh PEIbeHO TOUYCUHYIO
cucremy obo3nadenwmii JI. Bpaiiis s 3anucu XuMU9IecKux (hopmyot.

K koHmy o0yuenuss Bo 2 cemecTpe MpeAMETHbIE pe3yibTaTbl OCBOeHHUS Kypca "OOmias
Y HeOpraHuyeckas XuMHus'" OTpakaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XMMHYECKON COCTaBIIAIOLIEH €CTEeCTBEHHO-HAYYHOMH
KapTUHBl MHpa, POJIM XUMHUHM B IO3HAHUM SIBICHUH NPUPOIbI, B (OPMHUPOBAHUU MBIIUICHUS H
KYJIbTYpBI JINYHOCTH, €€ (PYHKINOHATIBHON I'PaMOTHOCTH, HEOOXOMMOM AJIsl pelIeHHUs MPaKTHUYECKUX
3a1a4
¥ 9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOI cperie;

BJIaJICHHUC CHUCTEMOM XMMHUYECKUX 3H3,HHI>1, KOTOpas BKIIIOYACT:

OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKHN 3JIEMEHT, aTOM, H30TOI, S-, P-, d-2JIEeKTpOHHBIC
opOuTaIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00bEM, BAJICHTHOCTD, SJIEKTPOOTPUIIATEIHLHOCTD,
CTETNIeHb OKHUCJICHUs, XMUMHU4YECKas CBs3b (KOBaJieHTHAs, WOHHAs, METALTMYECKas, BOJOpPOIHAs),
KpPUCTAJUIMYECKasl PEIIeTKa, TUIIbl XUMHYECKUX pPEaKIMil, pacTBOP, AJIEKTPOJUTHI, HEIJICKTPOJUTHI,
ANEKTPOJIUTHUYECKAS. JAUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIHH,
XUMHYECKOE PaBHOBECHE);

TEOpPUU U 3aKOHBI (TEOpHUS DIIEKTPOJUTHYECKON JUCCOLMALMM, TEPUOJUYECKHI 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHUsI MACChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS JHEPIUU
npu XUMHUYCCKUX peaKuI/mx), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHI SI3BIK XHUMHHU, MHUPOBO33PCHUYCCKHE
3HaHUWA, JCXKalMe B OCHOBE IMOHMMAHHA TPHUYUHHOCTU W CHUCTEMHOCTH XHMHYCCKHUX SIBJIeHPIfI,
(akTOJIOrMYECKUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, NOJIYYEHHH U O€30IacCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPIraHNYECKUX BELECTB B OBITY U MPAKTUUECKON AEATEIbHOCTH YEJI0BEKa;

Cc(OPMHPOBAHHOCTh YMEHUH BBIABIATh XapaKTEpHbIE IPHU3HAKK TOHATHHA, YCTaHAaBIUBATh
UX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE IIOHATHSA IIPU OIMCAHUM HEOPraHWUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHUI UCIOIB30BATh XUMUYECKYIO CHUMBOJIUKY JJIsl COCTaBJICHUS (OpMYIT
BEUIECTB W YpaBHEHUM XMMMUECKHUX peakuui, cuctemaruueckyro HoMeHknatypy (IUPAC)
U TpUBUAJIbHbIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHX BEIECTB (yrapHbId Ta3, YIJIEKUCIbIN ras,
aMMMaK, raleHas U3BeCTh, HeralleHas U3BeCTb, IUThEBAs COJIA, IUPUT U JPYyTHUE);



c(OPMHUPOBAHHOCTh YMEHUH OMpENeisITh BAJICHTHOCTh U CTENEHb OKHUCIICHUS XHMHUYECKUX
AJIEMEHTOB B COEIUHEHHUAX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOW CBSI3U (KOBaJEHTHasi, MOHHAas,
MeTaJuIMuecKasi, BOJOPOJHAS) B COCAMHEHHUSX, THUIl KPUCTAJUIMUYECKOM PEIIETKH KOHKPETHOTO
BEIIIECTBA (aTOMHAasl, MOJICKYJISIpHAs, HOHHAs, METAILTUYECKAs ), XapaKTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHNUI;

c(OpPMUPOBAHHOCTh YMEHHUU YCTAaHABJIMBATH TNPUHAAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB
[0 UX COCTaBy K OMNpEIEICHHOMY Kjaccy/TpylIe COelIWHEHUH (IMPOCThie BEIIECTBA - METAIIbl U
HEMETAaIJIbl, OKCHU/IbI, OCHOBAHUS, KUCTIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CMbICH Nepuoanmdeckoro 3akona J[.M. Menneneesa
U IEMOHCTPUPOBATH €0 CUCTEMATH3HPYIONIYI0, O0BSICHUTENBHYIO U IPOTHOCTUYECKYIO (YHKIINY;

c(OPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX
anemeHToB 1 - 4 mepuono Ilepuoguyeckoit cucrteMbl xumuueckux sneMentoB [[.1. Mennaeneena,

"

UCTIONB3Ysl TOHATUS "s-, p-, d-dJeKkTpoHHBIE opOuTanmu", "IHEpreTudeckue YpPOBHHU'", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSl CBOWCTB XMMHUYECKHX JJIEMEHTOB M HX COEIWHEHUH IO MepHojam

u rpynnam [lepuoanueckoit cuctembl xumMmuueckux sineMenToB J[.M. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYILIECTBOBAHUE N€HETUUECKOMN CBS3U
Mem;[y HCOpFaHI/I‘-ICCKI/IMI/I BeicCTBaAaM C IIOMOIIIBHO ypaBHeHI/Iﬁ COOTBeTCTBYIOH_II/IX XUMHUYCCKUX
peakuuii;

c(OPMHPOBAHHOCTh yMEHUS KJIACCU(PUIMPOBATH XHMHUYECKHE PEAKIHHA 10 Pa3IUIHBIM
IpU3HaKaM (YUCILy M COCTaBYy pearupyloLIMX BEIIECTB, TEINIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTENeHeH OKUCIICHUS 3JIEMEHTOB, 0OPaTHUMOCTH PEaKUy, YYacTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YpPAaBHEHHUS pEaKUUW pa3IUYHbIX THIIOB, IOJIHbIE
U COKpallleHHble ypaBHEHHUs peaklMii MOHHOTO OOMEHa, Y4YHUThbIBas YCJOBHS, NPU KOTOPBIX ITH
peakMu UIYT 10 KOHLA;

C(l)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MMpOBOAWTL PCAKIHUH, TMOATBCPKIAAIOIINUC KauyeCTBEHHBIM COCTaB
Pa3IMYHbIX HEOPTaHWUYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM ITYTEM HWOHBI, HPUCYTCTBYIOIIUC
B BOAHBIX paCTBOpaX HCOPraHMYCCKHUX BCIICCTB,

c(hOpMUPOBAHHOCTh yYMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHMS AJIEKTPOHHOTO OalaHca ATUX peaKIHii;

c(hOpMHUPOBAHHOCTh YMEHHUH OOBICHATH 3aBHCHUMOCTh CKOPOCTH XHUMHYECKOH peaKIuu
OT pa3IUYHBIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3aercTBus (mpuniun Jle atense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHE IPOLECCHI, JIeXKAIIHMEe B OCHOBE
NPOMBIIIJICHHOTO TOJYYEHHUsST CEpPHOM KHCIOTBl, aMMHaka, a Takke Cc(HOPMHUPOBAHHOCTD
npeACcTaBIeHUd 00 OOIIMX HAyyHBIX MPHHLOMNAX M SKOJIOTMYECKHX NpoOieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIICHHS C MCIOJIB30BAHUEM TIOHSITHS ''MaccoBas
JI0JIs BEILeCTBAa B pacTBope", OObEMHBIX OTHOLIEHUIN Ta30B NPU XUMHUYECKUX PpEaKLHUAX, Macchl
BelIeCTBa WK 00beMa ra3oB MO M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WM 00BbEMY OAHOTO U3



YYacCTBYIOIMX B PEAaKIMM BEIECTB, TEIIOBOro 3(d(dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHHM COOJIOAATh TPaBHJIA TOJH30BAHUS XUMHUYECKOW TOCYI0M
U 71a00paToOpHBIM 000PYJOBAaHMEM, a TaKXe IMpaBHJia OOpalleHHs] C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMHU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMEHUH IUIAHMPOBATH U  BBINOJHATH XUMHUYECKUH  SKCIIEPUMEHT
(pa3noxeHue MmepokcHja BOJOPOAA B MPHUCYTCTBUU KaTalu3aTopa, ONpeAeieHHEe CpeAbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHHE pa3IMYHBIX (AaKTOPOB Ha CKOPOCTbH
XMUMUYECKON peaklnu, peakud MOHHOIO0 0OMEeHa, KaueCTBEHHbIE PEeakUuu Ha cyibdar-, kapOoHaT-
U XJIOPUJ-aHHOHBI, Ha KATHOH aMMOHHS, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a]a4 110 TemaM "Meramibl"
u "Hemeramnel") B COOTBETCTBUU C TMpaBUIAMH TEXHUKH O€30MACHOCTH TIpU OOpaIICHHH C
BEUIECTBAMM M J1a0OpaTOPHBIM  OOOpYJOBaHUEM, MPEACTABIATH PE3YJbTAaThl XHUMUYECKOTO
SKCIIEPUMEHTa B (hOpME 3alKCH yPaBHEHUN COOTBETCTBYIOIIMX peakUuid U (GOpMyJIHPOBATH BHIBOJbI
Ha OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBaTh XUMHUYECKYI0 HH(OpMalHio,
MOJy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKaUU, THTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJATh MpaBUIa HKOJIOTHUYECKU LeIecO00pa3HOro MoBeIeHUs
B OBITY U TPYJIOBOH JIEATEIILHOCTH B IIEIISX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIEH MPUPOIHOM
Cpenbl, 0OCO3HaBaTh OIACHOCTH BO3ACHCTBHUS HA KUBBIE OPraHU3MBbI OIPEIECICHHBIX BEIECTB, IOHUMAs
cmbicn nokaszarens IIJIK, nmoscHaTh Ha mpumepax crnocoObl YMEHbBLIEHUS M NPEIOTBPALICHUS HX
BpPEHOTO BO3JECHCTBHS HA OPTaHU3M YEJIOBEKa;

JJIA 06yqa}onmxcs[ C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU 3JO0POBbA. YMCHUC IMPUMCHATH 3HAHUA
00 OCHOBHEBIX AOCTYIIHBIX METOJAaX IMMO3HAHHA BEIIECTB U XUMHUYCCKUX HBJ'IeHPIﬁ;

JUI CIENbIX M CIA0OBUISAIIMX OOYYarOIUXCsA: YMEHHME MCIIOJIb30BaTh pPEIbe(pHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE
1 CEMECTP

Ne

o/ HaumenoBanmue pa3ae/ioB U TEM IIPOrpamMmabl, TEM

Y4eOHBbIX 3aHATHI

OPI'AHUYECKASA XUMUA

Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH

[Ipenmer opranunyeckoit xumuu. IlpencraBienue o
KIaccupuKauu OpraHUYECKUX BEILIECTB.
OKCHEepUMEHTAIBHBIE METOABl HM3YYCHHS BEIIECTB M HUX
IIpEeBpaICHUN

Hroro no pazgeny 1 0 0 0 1

Pazpnen 2. YriaeBoaopoabl




2 AJKaHbl. AJKEHBI. 1

AJ'II(a,[[I/ICHLI. HOJIy‘-IeHI/IC CUHTCTUYCCKOI'0O KaydykKa U

3 pe3uHbl. AJNKHHBI. ALETWIEH - NMPOCTEHIINM mpencraBurens | 1
AJIKMHOB.

4 ApeHsbl. benso. [Ipuponusie MCTOUHMKH |
yTJIEBOJOPOIOB.

OKCIIEpUMEHTAJIBHBIE METOJIbl U3YYEHHUs BEIIECTB U UX
IIPEBPALICHUM.

IpakTnueckass padora «llonmyueHne HSTuiaeHa u
H3YUYCHHUE €TI0 CBOMCTBY.

PacueTHble 3aga4u.

Boruncnenus 1o ypaBHEHUIO XUMUYECKOM peakiuu (Macchbl, 00bemMa, KOJIMYeCTBa UCXOAHOIO
BEUIeCTBAa WJIM MPOJYKTa pPEAKIUH IO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO W3
MCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN).

* pacuémmuvie 3a0auu uHmMe2pUPOBaAHLL 8 CMPYKMYPY Kaxtc002o yuebHozo 3auamus Pazoena 2

Hroro no pasgeiy 2 3 1 0 0

Pazgen 3. Kucisiopoacoaep:xamme opranudecKkue coe{uHeHust

[IpenenbHble OJTHOATOMHBIE CIUPTHI. METAHOJI U 3TaHOJ

MuoroaroMHEBIE CIIMPTEHI. OTHIICHTIINKOJIb U TJIMICPUH

®enon. Anpaeruapl. DopManbaeru, aneTaibAaerua

7 OOHOOCHOBHBIE TIpeleibHbIe KapOOHOBBIE KHCIOTHI. 1
MypaBbrHas U YKCYCHAsI KHCJIOTHI
3 CreapuHoBas 1 0JIeMHOBast KUCIOTHI. Mbuta. CllOXKHBIE 1
3¢upsl. JKupsl.
9 VYraesonel. ['moko3a. orocunres. @pykrosa. 1
10 Kpaxman u nemuirono3a kak NpUpOAHbIE TTOJIMMEPHI. 1

3KCHCpI/IMeHTaHI>HBI€ MCTOJbI U3YUYCHUS BCHICCTB U UX

MpeBpaIICHU I
11 1
IIpakTnueckass padora «CBoiicTBa  pacTBOpa

YKCYCHOH KHCJIOThI».

Pacuernsbie 3agaun.

Breruucnenus 1o YPaBHCHUIO XUMHUYECKOU peakuuun (MaCCBI, 061,eMa, KOJINYECTBA HCXOJHOI'O
BCIICCTBA WKW IMPOAYKTA PpPCaKIUHU I10 H3BCCTHBIM MaAcCCe, O6’BCMy, KOJMYCCTBY OJHOI0 U3
HNCXOAHBIX BCIICCTB UK MMPOAYKTOB peaKI_II/II/I).

* pacuémmuvbie 3a0ayu UHME2PUPOBAHBL 8 CIMPYKMYDY KAH 0020 yuebHoeo 3auamus Pazoena 3




Hroro no paspeny 3 1 3 1
Pa3nen 4. Aszorcogepskanue opraHu4ecKue coeJHHeHHs
12 AmuHOKuCHOTHL. [lenTuaepl. 1
13 benku. 1
OKCIEpUMEHTAIbHBIE METOAbl U3YUEHHS BEIIECTB U UX
14 MpeBpaIleHH: HAOIIOJeHUE U OTIMCAHUE IEMOHCTPAITMOHHBIX 1
ONBITOB: JieHATypauus OEJIKOB NpH HArpeBaHUU, LIBETHBIC
peakiuu OCJIKOB.
Hroro no pasneny 4 1 1 1
Pasznen 5. BeicokoMoOIeKYJISIpHBIE COCAUHEHHS
15 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJIEKYJISIPHBIX 1
coeauHeHuil. [lonrmepusanus U MoJIMKOHACHCALHSL.
JuddepenHurpoBanHbIi 3a4ET
0,5
16 OKCMEepUMEHTAIBHBIC METO/BI M3YYCHHUS BEIIECTB U UX [ ()5
IIpEeBpaIeHUN
Hroro no pasgeay 5 1 1 0
OBIHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 6 6 2

IIpome:xxyTouHas arrecranus B popMe 1 pepeHIHPOBAHHOIO 3a4€Ta
O0beM yu4eOHOTr0 BpeMEHH, 3aTPauyMBaeMOro Ha MPOBEICHUE OIICHOYHBIX mponeayp - 0,5 gaca

2 CEMECTP

Ne

/i HaumenoBanmue pa3ae/ioB U TEM IIPOrpamMmabl, TEM

Y4eOHBbIX 3aHATHHI

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Paznen 1. Teoperuueckue 0CHOBbBI XUMHH




XUMUYECKUU 31eMeHT. AToM. Sapo aroma, WU30TOIBI.

1 OnexTpoHHas 000J0YKa. OHepreTudyeckue  ypoBHH, | 1
IO TyPOBHH.

) ATOMHBIE OpOuTaNy, s-, p-, d- IEMEHTHI. DIEKTPOHHAS 1
KOH(UTYpaIysi aTOMOB.

3 [lepuoanueckuii 3axkoH u llepmoamyeckas cucrema 1
XUMHYeCcKuX 3eMeHToB /.M. MeHnaeneena.

4 Crtpoenue BemiecTBa. XUMHUYECKas CBS3h 1

5 Mexanu3mbl 00pa3oBaHHs KOBaJCHTHONM XUMHYECKOU 1
CBs3U. BaneHTHOCTh. DNEKTPOOTPHUIIATEIILHOCTb.

6 Crenenp okuciieHus. MoHbBI: KATHOHBI M aHHOHBI. 1

BemecTBa MOJICKYJISIPHOT'O n HEMOJICKYJISIPHOTO
7 CTPOCHHUA. 3aKOH IIOCTOSIHCTBA COCTaBa BemiecTBa. THIIBI 1
KpUCTAJVIMYCCKUX PCHICTOK.

IlonsTue o gucnepcHblXx cucremax. HWCTUHHBIE H

8 KOJIJIOWJHbIE pacTBOphl. MaccoBas Jjons BemectBa B | 1
pacTBope.
9 Knaccugukaius HeopraHn4eckux coeMHEHHH 1

Xumudeckass peakius. Kinaccudukamus XUMHYECKHX

10 . . . 1
peakiuuii B HEOPraHU4YEeCKOM U OPraHMYECKON XUMUHU.

1 3aK0H COXpaHEHUS MAacCChl BEIIECTB, 3aKOH COXPaHEHUS 1
Y TIPEBPAICHUS SHEPTUU TPU XUMHUECKUX PEAKIIHUIX.

12 CxopocTtb peakiuu. OOpaTuMbIe peakiui. XUMHIECKOe 1

paBHoBecue. IIpunnun Jle [laTense.

DnekTponuTnueckas nuccounanus. CuibHbIe U crnadbie
13 anekTposuThl. Cpena BOIHBIX PacTBOPOB BemiecTB. Peakiuu 1
MOHHOTO 0OOMEHa.

14 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. 1

3KCHCpI/IMeHTaHLHBIe MCTOJbI U3YUYCHUS BCIICCTB U UX

MpEeBpAILICHU I
15 1
[IpakTuyeckast pabota "BiusHue pa3nuuHbBIX (aKTOPOB

Ha CKOPOCTh XUMHYECKOHN peakinu'.

Pacuernsbie 3agaun.

Pacuersl 10 ypaBHEHUSIM XUMHUYECKHUX PEaKIMil, B TOM YHUCJIE€ TEPMOXUMHUYECKHE PACUETHI,
pacyeTsl ¢ UCIOJIb30BAaHUEM MOHATHUSA ""MaccoBasi J0Jis BellecTna'.

* pacuémmuoie 3a0ayu UHMESPUPOBAHBL 8 CMPYKMYPY Kanc0020 yuebnozo 3anamus Pazoena 1

Hroro no pasneny 1 9 6 1 0




Pasznen 2. Heopranuueckasi xumusi

16 Hewmerannel. AnoTponysi HEMETaIIOB. 1

17 XVMMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB U HX 1
COCIMHECHUI

18 [IppuMeHeHMe  BaXHEHIIMX  HEMETANIOB U HUX 1
COCTMHEHUH.

Mertannel. CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUN P
HaIIpsHKEHUN METaJUIOB.

19

XHWMHUYECKUE CBOMCTBA BAXKHEUIINX METAUIOB (HATPHH,
20 KaJu#, KaJIbM{A, MarHUii, aJIFOMHUHUM, LUHK, XpPOM, KEJIE30, 1
MeJIb) M IX COCTMHCHUH.

OO6mme crocoObl momydeHuss meTauioB. [IpuMeHneHue

21 MECTaJIJIOB B 6BITy U TCXHUKE. 0,5
0,5
KonTpomabHas pabora

9KCHepI/IMeHTaHBHBIe MECTOJbl U3YUYCHUS BCIICCTB U HUX 1

22 N
MIpeBpaICHUN

Pacuernsble 3agaum.

PacueTsl Macchl BelIecTBa WM 00BbEMa I'a30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WM 00beMy OJJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYeThl Macchl (00beMa, KOJINYeCcTBa
BELIECTBA) IPOJYKTOB PEaKIMH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

* pacuémmuvie 3a0auu uHmMe2puUpoB8aHvl 8 CMpPYKmMypy Kaxcoo2o yuebnozo sauamus Pazoena 2

Hroro no paspeny 2 3 1 1 2

Paszgea 3. Xumus 1 ;Ku3HbL

Ponmp xuMum B OO€CIEUEHHMH  DKOJIOTHMYECKOM,
DSHEPTeTUYECKOW ¢ THUIIEBOM 0O€30MacHOCTH, pPa3BUTHU

23 1
MeUIMHBL. YeIoBeK B MHUpE BEIISCTB U MAaTEPUATOB. XUMUS
U 3/I0pPOBbE YEIIOBEKA.
Hroro no pazuery 3 1 0 0 0
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 13 6 2 2

IIpomeskyTouHas arrectanus B GopMe KOHTPOJIbHOM PpadoThI
O0beM yueOHOI0 BpEMEHH, 3aTPAaYMBAEMOr0 Ha MMPOBEICHUE OILICHOYHBIX mpoueayp - 0,5 gaca

B (denepanbHbIX U pernoOHAIbHBIX MPOLEAYPaX OLEHKM KayecTBa 0Opa30BaHMs HMCIOIB3YETCs
nepeveHsb (Koan(puKaTop) pacipeieCHHbBIX 0 CeMECTpaM MPOBEPAEMBIX TPeOOBaHHMIA K pe3ysbraTam
OCBOCHHUSI OCHOBHOW 00pa30BaTEIILHON MPOTrpaMMbl CPETHETO OOIIero oO0pa3oBaHHs U JJIEMEHTOB
COACPpIKaHHUA 110 XUMHHU.



[TpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTesibHOI nporpammsl (1 cemecTp)

Kon
IIPOBEPSIEMOTO
pe3yibTara

[IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPEeTHETO OOIIET0 00pa3oBaHuUs

TeopeTnueckne OCHOBbI OPraHU4ECKOH XUMHH

1.1

CpopMUpPOBAHHOCTh TPEJACTABICHUN O XHUMHUYECKOM COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUH SIBJICHUUN
npupoabl, B (OPMUPOBAHUU MBILUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(YyHKIIMOHATBHOM ~ IPaMOTHOCTH,  HEOOXOAMMON AN peleHUs
NPAaKTHYECKUX 3a7Ja4 U SKOJIOTMUYECKH OOOCHOBAaHHOTO OTHOLICHHS K
CBOEMY 3[I0POBBIO U IIPUPOJHOMN cpenie

1.2

Bnagenue cucteMol XMMUYECKMX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIAr Ar0INE ITOHATHUSA (Monexyna, BAJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTb, CTEIIEHb OKUCIICHNS, XHMUYECKas CBS3b, MOJIb,
MOJIIpHasT ~ Macca, MOJIApHBIA ~ 00bEeM,  YIVIEPOJHBIM  CKeJer,
(GyHKIMOHATIbHAS rpynmna, panukail, U30Mepusl, U30MEDBI,
TOMOJIOTUYECKHHA  PsSii, TOMOJIOTH, YTIJEBONOPOABI, KHUCIOPOA- U
a3oTco/epKalllue COEIUHEHUs, OWOJIOTMUECKHM aKTUBHBIC BeIIeCTBa
(YyrneBojpl, >KHpPBI, OCJIKHM), MOHOMEp, MOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMSA); TEOPUM U  3aKOHBI (Teopus
XMMHUYECKOIO CTpoeHusi opraHuueckux BemiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKAN S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHHsI O CBOMCTBAaX, COCTaBe, MOJY4YEeHUH U 0Oe30MacHOM
HCIIOJIb30BAHUN BAKHEHIINX HEOPTaHWYECKUX M OPTaHUYECKUX BEILECTB
B OBITY M IPAKTUYECKOHN EATEIILHOCTH YeJIOBEKa

1.3

ChopMupoBaHHOCTE yMEHHHM  BBIABIATH  XapaKTepHbIE  MPHU3HAKU
TIOHATHH, YCTaHABJIUBATh 170.4 B3aUMOCBS3b, HCIIOJIb30BAaTh
COOTBETCTBYIOIIME MOHATUA NPU ONUCAHMM COCTaBa, CTPOCHUS H
MPEBPAILICHUI OPTaHUYECKUX COECTUHECHUI

1.4

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOIb30BaTh XUMUUYECKYIO CUMBOJIMKY JIJIS
COCTaBIICHUS ~ MOJIEKYJSAPHBIX M CTPYKTYpPHBIX  (pa3BepHYTOH,
COKpallleHHOW) (QopMyNl OpraHM4YecKMX BEUIECTB U  ypaBHEHUU
XUMHYECKHX PEaKIui, W3rOTaBIMBATh MOJIEIN MOJIEKYJ OpraHMYeCKHX
BEILIECTB IS WUIIOCTPALMM UX XHUMHUYECKOTO U MPOCTPAHCTBEHHOI'O




CTPOCHUS

1.5

CdopMupoBaHHOCTH YMEHUUI yCTaHaBJIMBATh [IPUHAIIE)KHOCTh
HU3YYCHHBIX OPraHM4YC€CKUX BCHICCTB IMI0 HUX COCTaBy UM CTPOCHUIO K
ompeNeeHHOMY  Kilaccy  (Tpymme)  coeauHEeHH  (YIJIeBOJIOPOJbI,
KHCJIOPOA ¥  a30TCOJCPKAIINe COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCJIMHEHUS ), TaBaTh MM Ha3BaHUs MO0 CHCTEMATUYECKOH HOMEHKJIATYpe
(IUPAC)

1.5

ChopMupOBaHHOCTh yYMEHHUS ONPEACATh BUAbI XMMUYECKOH CBS3H B
OpPraHMYECKUX COEAVNHEHUAX (OAUHAPHBIE U KPaTHBIE)

1.6

ChopMHpoBaHHOCTh YMEHUS NPUMEHSATDH: MOJIOKEHUS TEOPHUH CTPOEHUS
opranndeckux BemectB A.M. byTtiepoBa st 0ObSICHEHUST 3aBUCHMOCTH
CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHMSI MacChl
BEIIIECTB

VYT1eBo1opob. Kucnopozaconepxarue u a30TCOACPIKAILUEC
OpraHUuYeCKUe CoeMHEHHsI. BhICOKOMOIEKYIISIpHBIE COSTUHEHHSI

2.1

ChopMHUpOBaHHOCTh YMEHUW TNPUBOJWTH TPUBHAIBHBIC HA3BaAHUS
OTJICIBHBIX OPraHUYEeCKMX BEHISCTB (ITHIJICH, WPOIWICH, AalleTHIICH,
STWICHIJIUKOJIb, TJHIECPUH, (eHon, dopManbiaerua, ameTaibIeru,
MypaBbHHAs KHCJIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBas KHCJIOTa, TIIOKO3a, (pyKTO3a, Kpaxmand, MeJUIi003a,
TJIMIIVH)

2.2

ChopMmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/IG U XHUMHUYCCKHC CBOfICTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/JI
paS.]'H/I‘—IHI)IX KJIAaCCOB OpFaHquCKHX BCIICCTB (MeTaH, O9TaH, OTHWIJICH,
MpOMWIeH, aneTuieH, OyraaueHn-1,3, wermwnOyramguen-1,3, OeH30m,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPHH, (EHOJ, alleTalIbJICTH/I,
MypaBbHHAsE W YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmaj, MeJUTII03a,
aMUHOYKCYCHasl KUCIIOTa)

23

ChopMupoBaHHOCTE yMEHHS WUTIOCTPUPOBATh T'E€HETHYECKYIO CBS3b
MEXIY  TUIOUYHBIMH  TIPEACTABUTEISIMH  PA3IMUHBIX  KJIACCOB
OPraHNUYEeCKUX BEHIECTB YPABHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuuii C UCTIONb30BAaHUEM CTPYKTYPHBIX (POpMyT

24

CdhopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YIJI€BOAOPOAHOTO ChHIpbsl (HE(PThb, NPUPOAHBIN Ia3, yroib), COCOOBI MX
nepepadOTKU U MPAKTHYECKOE MPUMEHEHHE IPOAYKTOB MepepaboTKH




XUMUA U KU3Hb. PacueTsl

3.1

CpopMUpOBAaHHOCT YMEHUM BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
MeTOJaX HAyYHOTO TO3HAHUs, MCIOJIb3YEMBIX B XHUMHH TIPU HU3yUYCHUU
BEIIECTB M  XUMHUYECKHMX sBJIEHUN (HaOmiofeHue, HM3MEpeHue,
9KCIIEPUMEHT, MOJICTUPOBAHHE), MUCIOIb30BaTh CUCTEMHBIE XUMHUYECKHE
3HAHUA JJIS TIPUHSATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

32

ChopmupoBaHHOCTE yMEHH  COONIOJATh  TpaBHUia  TOJH30BAHUS
XUMHYECKOH TIOCYyOH © 11a00paTOpHBIM OOOPYIOBaHHWEM, a TaKKe
MpaBujia OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

33

ChopmupoBaHHOCTh YMEHHH IJIAHUPOBATH U BBHIMOJIHATH XUMUYECKUUN
IKCIIEPUMEHT (TPEBpAIllEHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUH,
MOJIy4CHUE STUJICHA M M3yYeHHUE €ro CBOWCTB, KaUueCTBEHHBIC PEaKIUU
OpPTaHMYECKUX BEIIECTB, JICHATYpallvsl OSIKOB IIPU HATPEBAHUH, [IBETHHIC
peakiu OelIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHUKH OE€30MaCHOCTH
nmpu  0oOpalieHnd ¢ BEHIeCTBAaMU H JIA0OPATOPHBIM O00OPYIOBAHUEM;
MPEACTABIATh Pe3yJIbTaThl XUMUUYECKOTO IKCIIEpUMEHTa B (popme 3anucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OopMyJIHpOBaTh BBHIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB

3.4

ChopMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIYUCIEHUS MO XUMHUYECKUM
ypaBHEHHAM (Macchl, 00beMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WIIU
IPOIYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEeMY, KOJIMYECTBY OJJHOTO U3
HCXOJHBIX BEILIECTB MM MPOIYKTOB PEaKLUN)

3.5

ChopmupoBaHHOCTh YMEHUIN KPUTHUECKH aHAIU3UPOBATh XUMUYECKYIO
uHbOpMaIIUIO, MTOJIYyYaeMyI0 U3 pa3HbIX UICTOYHHKOB (CpeACcTBa MacCOBOM
uHbopMaluu, cetb UHTEpHET u Apyrue)

3.6

ChopmupoBaHHOCTE yMEHHI COONIOAATH MpaBWIIa  DKOJIOTUYECKHU
11e1eco00pa3HoOro MoBEACHUS B ObITY U TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHHUs CBOEr0 3I0pOBbI H OKPYKAKOUIEH NPUPOAHOU Cpemsl,
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBUS  HA  JKUBbIE  OPTraHU3MBbI
OTpe/IeNIEHHbIX OpPraHMYECKUX BEIIECTB, MOHHMMAasl CMBICI TOKa3aTess
I[TJIK (mpenenbHO MOMYCTUMOW KOHIIEHTPAIMH), TOSICHATh HA MpUMEpax
CrocoObl YMEHBIICHUS U MPEIOTBPALLECHUS UX BPEAHOTO BO3ACHCTBUS Ha
OpraHu3M 4YeJoBeKa




IIpoBepsiemble aneMeHTHI coaepxkanus (1 cemectp)

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

TeopeTI/I‘{eCKI/Ie OCHOBBI OpFaHI/I‘IGCKOﬁ XUMHNHN

1.1

[Ipeamer opraHuyeckod XMMHH: €€ BO3SHUKHOBEHME, Pa3BUTHE M 3HAYEHUE B
MOJIyYEHUU HOBBIX BELIECTB M MaTEpHAIOB. Te€opHsi CTPOCHHS] OPraHUYECKUX
coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUS

1.2

CtpykTypHble (QOpPMYyNIBI OpPTaHWMYECKUX BemiecTB. [omomorus, wu3zomepus.
XUMHUYECKasi CBA3b B OPraHMYECKUX COCAUHEHUSX - OJUHAPHBICE U KpPaTHbIE
cs3u. [IpencraBnenue o kiaccuuKay OpraHndecKuX BEIIECTB

1.3

HOMCHKHaTypa OpraHn4CeCKUux COCI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘-ICCKaH) U TPUBHAJILHBIC
Ha3BaHUS Ba)KHEHIITNX HpeILCTaBI/ITeJIGP'I KJIaCCOB OPraHNYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. Meran u 3TaH -
IpOCTEeHIINE MPEACTaBUTENIN aJKAaHOB: (U3NYECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs U TOpPEHMs), HAXOXKACHUE B TNPUPOJE, MOIy4YEHUE H
IIPUMEHEHHE

2.2

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHM psAn. OTHIEH W IPONUIIEH -
MPOCTEUIINE TPEACTABUTENIN aJKEHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA
(peakuuy THUIPUPOBAHUS, TaJOrC€HUPOBAHMS, THUApATalliM, OKHUCIEHUA U
MOJINMEPU3AIUH ), TOJyYEeHUE U IPUMEHEHHE

23

Ankanuensl: Oytamuen-1,3 u MermnOytaauen-1,3: cTpoeHue, BaKHEHITHE
XMMHUYECKHE CBOMCTBA (peakuus nonuMepusanun). [lonydeHre CHHTETHYeCKOTO
KayuyyKa U Pe3UHbI

24

AJNKHHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, TOMOJOTHYECKUH psii. AIICTUIIEH -
MPOCTEHIINKA MPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (QU3NYECKHE U
XUMHUYECKHE  CBOMCTBAa  (peakuMu  TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUSA,
TUJIpaTaliy, TOPEHUs), IOIy4YeHNUEe U IPUMEHEHHE

2.5

ApCHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/I‘{CCKI/Ie N XHUMHYECKHE CBOMCTBA




(peakuuy TraJOr€HUPOBAHMSI M HUTPOBAHMsSI), IIOJyYEHHE U IPUMEHEHHUE.
Tonyon: cocrtaB, cTpoeHue, (QU3UUECKHE M XUMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHNUA U HUTPOBAHHUA), NOJyYEHUE M NpHUMeHeHue. TOKCHYHOCTh
ApPCHOB. T'eneTnueckast CBS3b MCXKAY YIIICBOAOpPOJaMH, IMPUHAJICIKAIIUMHA K
pa3IUYHBIM KJIaccam

2.6

[IpuponHble HMCTOYHUKM YIJIeBOAOpoaOB. [IpuponHblii Ta3 M  MOMyTHbIE
HedTsHble Ta3bl. HedTs u ee nmpoucxoxnenue. CrocoOsl nepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TePMUYECKHH, KaTaJUTU4YecKHii), muposu3. [IpoayKTbr
nepepaboTku He(TH, HMX NPUMEHEHHWE B MPOMBIIUIEHHOCTH H B OBITY.
KaMeHHBI# yronb 1 MpOIyKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiue opraHuyecKue COeTUHEHMS

3.1

[IpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHON M ATAHOJ: CTPOEHHUE,
¢bu3nueckue M XHMMHUYECKHE CBOWMCTBAa (pEakIHH C AKTUBHBIMU METaJUIaMH,
raJIorTeHOBOJIOPOIAMH, TOpEHHE), NpUMEHEHHE. BoJopoaHbIe CBS3H MEXKIY
MOJIEKYJIaMH CIIUPTOB. J[efiCTBHE METAaHOJA M 3TAHOJA HA OPraHU3M YEJIOBEKA.
MHOroaToMHBIE CIIUPTHI. DTUICHIIIMKONIbL U TIUIEPHH: CTPOCHUE, (DU3HUECKUE
U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU METaJUIAMU,
Ka4yeCTBEHHAsl PEaKIvs HAa MHOTOATOMHBIC CIUPTHI). J[ecTBHE HA OpraHu3M
yesnoBeka. [ [puMeHenue rmuepruHa u STUICHTITMKOJIS

3.2

@deHON:  CTpOEHHE MOJEKYNbl, (U3MYecKMe W XHUMHUYECKHE CBOMHCTBA.
Tokcuunocts ¢enona. [lpumenenue penona

3.3

Anbreruipl 1 kKeToHbl. DopMalibIeru, aleTanbIerull: CTpoeHne, GU3nIecKue u
XMMHUYECKHE CBOICTBA (PEaKMU OKUCIEHUSI U BOCCTAHOBJICHUSI, KAUECTBEHHBIE
peaxiuun), noJly4eHue u NpuMeHeHue

3.4

OAHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCyCHas
KHCIIOTBI: CTpOeHHe, (hU3HuecKne W XMMHYECKHe CBOICTBa (CBOMCTBa, oOIIMe
JUIS KJacca KHUCIOT, peakius »TepuuKainuu), MOIydYeHHWEe U TPUMEHEHHE.
CreaprHOBas U OJICMHOBAs KUCIOTHI KaK MPEICTAaBUTENN BBICIINX KapOOHOBBIX
KHCIOT. MbIJIa KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHIE

3.5

Crnoxxnbie 3(pUpbI Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas poipb
KUPOB

3.6

VYrneBoabl: cocTaB, KiacCUpUKalUs yriIeBOIOB (MOHO-, AH- U TOJUCAXaPHUJbI).
I'moko3a - mpocTemuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
(bU3MYECKHe M XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C THAPOKCHJIOM MEIH




(IT), okucneHne aMMHaYHBIM pacTBOpOM okcuaa cepedpa (1), BoccraHoBICHHE,
OpOKeHHE TIIIOKO3bl), HAXOXJACHUE B NPHPOJIE, NTPUMEHEHUE, OMOIOTHYECKas
pouib. doTocunTe3. PpyKTO3a KaK M30Mep IIIH0KO03bl. KpaxMan u nemnonosa kak
npupoaHbie noaumepbl. CTpoeHue Kpaxmana W Leunono3bl. dusnueckue u
XMMHYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs peakius ¢ HOI0M)

A30Tcozlep>1<amne OpPraHn4YCCKuC COCANHCHUA

4.1

AMUHOKHUCIIOTHI Kak amM(pOTepHbIe OpraHHuYecKkue coenuHeHus. dOusnveckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TMIuHA). buomoruueckoe
3HAa4YCHUE aMUHOKUCIOT. IlenrTuasl

4.2

benku kak TpUpOIHBIE BBICOKOMOJEKYISIpHBIC coeauHeHus. [lepBuunas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OENKOB:
TUIPOJIU3, ACHATypallnsl, KaYeCTBEHHbIE peaKIUU Ha OeTKu

BBICOKOMOJ'IeKy.H}IpHLIe COCAMHCHU A

5.1

OCHOBHBIE TOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO, CTENEHb  MOJMMEpPHU3ALUU,  CPEHHSISA
MoseKyJsipHast Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCTMHECHUH - TTOJTMMEPH3AIUS U TTOJTMKOHACHCAITUS

5.2

BKCHepI/IMeHTaJ'IBHBIe MCTOAbI H3YUCHHA BCHICCTB U HX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C o6pa3uaMH NpuUpOAHBIX U HUCKYCCTBCHHBLIX BOJIOKOH,
IracTMaccC, KayudyKoB. HOJ'Iy‘-IeHI/IC CUHTCTUYCCKOI'O KayuyKa U PC3UHbI

[TpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
00pa3zoBaTeIbHON MTPOTrpaMMBI (2 ceMecTp)

Kon

HpOBepﬂeMHe NPpEAMCETHBIC PE3YJIbTAThI OCBOCHUSA OCHOBHOM

IIPOBEPSEMOTO 00pa30BaTeNbHON MPOTPaMMBbI CPEeTHETO 001Iero 0Opa3zoBaHus

pe3ynbrara

TeopeTnyeckrue OCHOBBI XUMUHU

1.1

BJ'IaI[eHI/IC CHUCTEMOM XHUMHYECKHUX 3HaHHI>i, KOoTOpas  BKIIFOYACT:
OCHOBOIIOJararomue 1mmoHATHUA (XI/IMI/I‘leCKI/Iﬁ QJICMCHT, aTOM, 3JICKTPOHHAsA
000J10uKa aroma, S-, p-, d-3J'IeKTpOHHBIC 0p6I/ITaJ'II/I aTOMOB, HOH,




MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUIATEIbHOCTD, CTEIIEHb OKHCIICHMUS,
XUMHYECKasi CBs3b, MOJb, MOJISIpHAasT Macca, MOJSPHBIA 00beM,
KpUCTaJUIMUECKasl perieTka, TUIbl XUMUYECKUX PEaKINil (OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIE, JK30- W JHAOTEPMHUYECKUE, PEAKIMH HOHHOTO
oOMeHa), pacTBOp, DJEKTPOJIHTHI, HEIIEKTPOIUTHI, IEKTPOIHTHUECKAS
JMCCOLMaNys, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOH
peaKIuy, XHMHYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS
JJIEKTPOJUTHYECKON  auccounanuu, llepmommueckunn 3axkon .M.
Menpgenecna, 3aKOH COXpaHEeHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMHHU, (PAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, TOJy4YeHUH U O€30MacHOM MCIOJIb30BAaHUU BaKHEUIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON ACSATEIHHOCTU
JeloBeKa

1.2

ChopmupoBaHHOCTh yMEHHM BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b HW3YYCHHBIX TOHSATUH, MPUMEHATH COOTBETCTBYIOILIUE
MOHSTHUSA MPU ONUCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX BELIECTB U
WX TPEBpALEHUN; BBISABIATH B3aUMOCBS3b XHUMHUYECKHX 3HAHUM C
MOHATUAMM W TPEACTaBICHUSMU  JIPYTHMX  €CTECTBEHHOHAYUYHBIX
MPEIMETOB

1.3

Bianenne OCHOBHBIMH METOJAaMW HAy4YHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX  SIBICHUM  (HaOioneHue, M3MEpeHHe, OKCIEPUMEHT,
MOJIETTUPOBAHHE)

1.4

ChopmupoBaHHOCTE yMEHHH OMpeneisTh BAJICHTHOCTh U CTENEHb
OKHCJICHHUA XUMHWYCCKUX 3JICMCHTOB B COCIMHCHUAX PA3JIMIHOI'O COCTAaBa,
BUJI XUMHUYECKOM CBS3M (KOBAJEHTHAs, HWOHHAs, MeTaJuTM4ecKas,
BOJOPOJHAs) B COEAMHEHHUSX, THUI KPUCTAUIMYECKOM  pEelIeTKH
KOHKPETHOT'O BCIIIECTBa (aTOMHaSI, MOJICKYJIsSIpHad, HOHHAasd,
METaJUTUIECKas)

1.5

ChopMupoBaHHOCTb YMEHHUI ONpEAesATh XapakTep Cpelabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

1.6

ChopmupoBaHHOCTE YMEHHUSI KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU
10 Pa3IMYHBIM MPU3HAKAM (YUCIIy U COCTaBy pPEardpyroIIfX BEIIECTB,
TeroBoMy d(dekrty peakuuu, H3MEHEHUIO CTENEHEH OKUCIEHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIu3aTopa)

1.7

ChopmupoBaHHOCTE ~ YMEHHHl  COCTaBISATh  ypaBHEHHUS  peakuui
pa3MuYHBIX THIIOB, IIOJIHBIE M COKpAlllEHHbIE YpaBHEHUS peakuui
MOHHOTO OOMEHA, YUMUTBIBAas YCJIOBHUS, IPU KOTOPBHIX TH PEAKLUU UIYT




J0 KOHIIa

1.8

CpopMHUpPOBAaHHOCT, YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
Ka4eCTBEHHBIII  COCTAaB  PAa3JIMYHBIX  HEOPTraHWYECKUX  BEILIECTB,
pacrno3HaBaTh ONBITHBIM IyTEM HOHBI, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh yMEHHH pPACKPHIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO
OanaHca 3TUX peakiuui

1.10

CpopMUpPOBAaHHOCTh YMEHHH  OOBSICHATH 3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PEaKIUU OT Pa3IMYHbBIX (PaKTOPOB

ChopMHUpOBAaHHOCTE ~ YMEHHUH  OOBSICHATH  XapakTep  CMEIICHUS
XMMHYECKOIO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHErO BO3JCHCTBHUS
(mpunnun Jle Hlatense)

OO01mast 1 HeopraHUYeCcKass XUMHUS

2.1

CpopMHUpOBaHHOCT, YMEHHMI pacKpbhiBaTh cMbICT [leprogudeckoro
3aKOHa AN. Meneneena " JIEMOHCTPHUPOBATH €ero
CHCTEMaTU3UPYIOLLYI0, O0OBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (YHKLIUU

2.2

ChopMupoBaHHOCTb YMEHMH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKUX 3JIeMeHTOB | - 4 mnepuonos Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX 3JIeMeHTOB J[.M. MeHneneesa, UCIONIb3ys IOHATUS
"s-, p-, d-onexTpoHHBle oOpOuTanu", '"IHEpreTuuyecKue ypoBHH',
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IIEMEHTOB
U MX COEQUHEHUH IO nepuoaam M rpymmnam llepuonnueckoir cucTemsl

xumudeckux dyemenToB .M. Menneneesa
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ChopMupoBaHHOCTb YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIKE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BEILIECTB PA3JIUYHBIX KIIACCOB,
MOJATBEPXAaTh  CYIIECTBOBAHME  T'€HETHYECKOM  CBSI3M  MEXAY
HEOPTaHUYEeCKUMHU BEIIECTBAMHU c MTOMOIIIBIO ypaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHHA

24

ChopmupoBaHHOCTh ~ yMEHHHM  yCTaHaBIMBATh  NPUHAAJIEKHOCTh
HEOPraHUYECKUX BEIIEeCTB MO HX COCTaBy K OIpeAeNIeHHOMY Kiaccy
(rpymme) coenvHeHU# (IPOCThIE BEIIECTBA - METAIBl M HEMETaJUIbl,
OKCH/JIbI, OCHOBAaHHSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COIIH )




2.5

ChopMUpOBaHHOCTh YMEHHUI HCMOIB30BATh XUMHYECKYIO CHMBOJIMKY
JUIsS COCTaBJICHUS! ()OPMYIT BEUIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIHH,
cucremarnueckyto HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbI ras, YIJIEKHCIbIN ras,
aMMHUaK, raiieHas U3BeCTb, HeTalleHas U3BECTb, IUThEBAsl COJA, IUPUT U

TPYTHE)

2.6

CdopmupoBaHHOCTE YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) 0OIIHE
XMMHYECKHE CBOMCTBAa HEOPTaHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
MOJTBEPKIATh  CYIIECTBOBAHWE  TI'CHETHYECKOHM  CBS3M  MEXIY
HEOPTaHWMYECKUMU BEIIECTBAMH c TTOMOIIIBIO YpaBHCHHIA
COOTBETCTBYIOIIUX XUMHUICCKUX PEAKITUI

2.7

ChopMupOBaHHOCTb YMEHMH IUIAHUPOBATh U BBINOJIHATh XUMHUYECKUMN
9KCHEPUMEHT (pa3jokeHHe TMepoKCHIa BOAOPOAAa B INPUCYTCTBUU
KaTalu3aropa, OMNpeAeseHUE CpeAbl pPacTBOPOB BEIIECTB C IMOMOILBIO
YHUBEPCAJIBHOTO HMHIUKATOPa, BIUSHUE pPA3JIUYHBIX (PAKTOPOB Ha
CKOpOCTh ~ XMMHYECKOH peakuuHd, peaklud HOHHOTO  OOMeHa,
Ka4eCTBEHHBIC PEaKkIMH Ha Cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHWHsI, DEHICHHE SKCIIePHUMEHTAIBHBIX 33aJad 10 TeMaM
"Metamnel" u "HemeTtannbl") B COOTBETCTBUM C NpPaBUIAMHU TEXHHUKH
0e30macHOCTH TP OOpallleHWH C BEIIECTBAMH U JTAOOPATOPHBIM
000py10BaHUEM; NIPEACTABIATh PE3yJIbTaThl XUMUYECKOTI0 IKCIIEpUMEHTA
B ¢opMe 3alucCH  YpaBHEHUH  COOTBETCTBYIOIIMX peakiuuil U
(hopMyIHpPOBATh BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTE yMEHHH  COONIOJATh  TpaBHUa  TOJH30BAHUS
XUMHYECKOH TIOCYyOH © J1ab0paTOpHBIM OOOPYIOBaHHWEM, a TaKKe
MpaBujia OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMU IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTb YMEHHMM XapaKTepH30BaTh XMMHUYECKHE MPOLECCHI,
JEeKalMe B OCHOBE IPOMBILIUIEHHOTO IIOJYYEHUS CEPHOM KHUCIIOTHI,
aMMMaka, a Takxke C(HOPMHUPOBAHHOCTh NPEACTAaBICHUNH 00 00mmx
HAay4YHBIX TPHHLOMNAX W OKOJOTHYECKUX MpodiieMax XHUMHYECKOTO
IIPOU3BOJICTBA

XuMHA ¥ Knu3Hb. PacueTn!

3.1

ChopmupoBaHHOCTH TMPEACTABICHUN O XHMHYECKON COCTaBISIOLICH
€CTEeCTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIM XMMUU B MO3HAHUM SIBJICHUMN
IpUPOAbI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€




(YHKIMOHABHOW ~ TPaMOTHOCTH,  HEOOXOAMMON  Juii  pelIeHus
MPAaKTUYECKUX 337a4 M HSKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 310pOBbIO U IPUPOIHOMN cpese

3.2

ChopMHUpPOBAaHHOCTh YMEHUNW KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaILIKIO, TTOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeCcTBa MacCOBOM
KOMMYHHKAINH, ceTh IHTepHeT u npyrue)

3.3

CchopMupoBaHHOCTH yMEHHH coOMIONaTh MpaBHIa  HKOJOTHUECKU
1eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYJIOBOM NESATEIHLHOCTH B LIEJSIX
COXpaHEHUs CBOETO 370POBbs U OKPYIKAIOIIECH PUPOJIHOM CPEbI
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Oco3HaBaTh  OMACHOCTH  BO3JCUCTBUS HA  JKUBBIE  OPraHU3MBI
ONpPEACIICHHBIX BEIIECTB, MOHUMAas cMbIc noka3arens [IJIK, mosacHsATh Ha
npuUMepax CrocoObl YMEHBIIEHUS W TPEJOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKa

3.5

ChopMupoBaHHOCTh YMEHHIA TPOBOAUTH BBIYUCICHHS C UCIIOIB30BAaHUEM
MOHATHUSA ""MaccoBasi J0J1s1 BEIIECTBA B pacTBope', 00bEMHBIX OTHOLICHUN
ra30B [IPU XUMUYECKHUX PEaKIUIX, MACChl BEIIECTBA WM 00bEMa Ta30B O
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MWIM 00bEMYy OJIHOIO U3
y4acTBYIOUIMX B PEaKIMH BELIECTB, TEIJIOBOro 3(P¢eKkra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHMs MacChl BELIECTB, IPEBPAIIECHUS U
COXpaHEHMs SHEPIUn

IIpoBepsieMble 21EMEHTHI coiepKaHusl (2 ceMecTp)

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHUH

1.1

XuMudeckuil 3neMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAS 000JI0UKA.
DHepreTuyeckre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaIH, S-, p-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpeieNieHHs SJEKTPOHOB 110 OPOUTAISIM B aTOMaX JJIEMEHTOB
MEPBBIX YEThIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepuonuueckuii 3akoH U llepuoanyeckass cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsi3b NEPUOIUUECKOTO 3aKOHA U [leproanyeckoil CUCTEMBbI
XuMudeckux diaemMeHToB [[.M. MeHaeneeBa ¢ COBpEeMEHHOM TeOpUer CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XHMMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMH NPOCTHIX M CJIOXKHBIX BEIICCTB IO T'PYIIAM M IIEPHUOIAM.




3HadcHUE NeprUoOoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BHIbI XUMHUYECKOH  CBSI3U
(koBaneHTHAs HEMOJSpHAsT W TOJspHAs, WOHHAs, MeTauindeckas). VoHbI:
KaTHOHBl W aHWOHBL. MeXaHW3Mbl 00pa30BaHUS KOBAJECHTHOW XUMHUYECKON
cBs13u (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b

1.4

BaneHTHOCTD. QHGKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHCIICHUS

1.5

BemecTBa MOJEKYJIAPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBA. THUIBI KPUCTAUNIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THIIA KPUCTALINYECKOM pemeTku. [loHsATHe 0 aucnepcHbIX
cucrteMax. McTuHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBast 10 BElIEeCTBA B
pacTBope

1.6

Knaccmbm(auml HCOPIraHUYCCKHX COCJIMHECHUM. HOMGHKJ'IaTypa
HCOPraHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakuus.  Kinaccupukamuss — XMMHYECKMX — pEeakiuid B
HEOpPraHUYECKON M OPraHUYECKOM XMMUU. 3aKOH COXPAHEHUs MACChl BEIIECTB,
3aKOH COXPAaHEHUs U IPEBPALLECHUS] SHEPIUH IIPU XUMUYECKHUX PEAKLUAX

1.8

CKopocTh peakiim, ee 3aBUCUMOCTb OT pa3In4HbIX (PaKTOPOB

1.9

OOpatumblie peaknuu. XuMHUECKoe paBHoBecue. (DakTOphl, BIUAIONIME Ha
COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [larense

1.10

DOnexrponurnyueckas nucconuanus. CuiIbHbIE W clladble deKTponuThl. Cpena
BOJIHBIX paCTBOpOB BCUICCTB: KHUCJIasd, HeﬁTpaanaﬂ, mIeJIoyHasl. PCaKHI/II/I
MOHHOTO OOMEHa

OKUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC PCaKInu

Heopr AHNYCCKasA XUMUA

2.1

Hewmerannel. Ilonoxxenue HemeramuioB B Ilepuonnueckoil cucreme XUMHUYECKUX
anementoB .M. MenneneeBa u 0coOEHHOCTU CTpOoeHUs aTOMOB. Dusnueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (Ha MpUMEpEe KHUCIOpOoAa,
cepsl, hochopa u yriepoaa)

2.2

XUMHUUYeCcKre CBOMCTBA BaKHEHIIMX HEMETalIoOB (FaJ'IOFeHOB, CCpbI, a30Ta,




dbochopa, yrimepoma U KpeMHHS) M HX  COCAMHECHUUH  (OKCHOB,
KHUCJIOPOJICOACPKAITUX ~ KUCJIOT, BOJOPOJAHBIX coeauHeHuit). Ilpumenenue
BOXHEUIINX HEMETAJUIOB U UX COCIMHEHUH
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Meramnsl. [lonoxkxenne metaiioB B Ilepmonnyueckoi cUCTEME XUMHUYECKHX
anemenToB /.. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTaiioB. OOune ¢puznyeckue cBoiictBa MeTauioB. CIiiaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUH Psii HAPSYKEHU METAJIIOB
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XUMHYECKUE CBOMCTBA BAXKHEMIIMX METAIOB (HATpUM, Kalui, KalbLUM,
Mar"uii, alfOMUHUHN, [UHK, XpOM, Kelle30, Meb) U MX coeaumHeHuu. OOIme
CTOcOOBI OTy4YeHUsI MeTauIoB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE

2.5

I'enetnueckas cBA3b HCOPraHNM4YCCKHUX BCHICCTB, MPHHAJIC)KAIUX K PA3JIMYHBIM
KJj1acCaM

XUMHUS U )KU3HD

3.1

Ponp xumum B 0O0ECTEUEHUU DSKOJOTUYECCKOW, DHEPTeTHUECKON W MHUIICBOM
0€30MMaCHOCTH, Pa3BUTHH MEIULUHBL. [IOHATHE O HAyYHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUYECKHX PEaKIU

3.2

[TpencraBnenns 00 OOIMX HAYYHBIX MPHHIMUIAX POMBIIIICHHOTO MOJXYYEHHS
Ba)XHEHIMX BemiecTB. YeToBeK B MHpE BEIIECTB W MaTEpUANIOB: BaKHEHIINE
CTPOUTENIbHBIE MaTepHajbl, KOHCTPYKIIMOHHbIE MaTepHalibl, Kpacku, CTEKIIO,
KepaMMKa, MaTepualibl JUIs 3JEKTPOHUKH, HaHOMATepHasbl, OpraHUYecKue M
MUHepalbHbIe y100peHus
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XuMHsi U 370pOBbE YENIOBEKAa: TMpaBWia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, IpaBWiia OE€30MacHOr0 MCIHOJIb30BAaHUSI IIpernapaToB OBITOBOM
XUMHH B TIOBCEAHEBHON KU3HU
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