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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenuuu npenonaBanus y4eOHOTo IMpenmMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHIICTITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEME XMMHMUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpPOIHOI cpene. Peanusyercs xuMuyeckoe 00pa3oBaHUE 0O0YYAIOMIMXCS HA YPOBHE CPEIHETO
oOuiero oOpazoBaHusl CpeACTBaMH ydueOHOro mpenMera «XuUMHUS», COJAEp)KaHUE U IOCTPOCHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIHNX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBIeHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHue INoOAJbHBIX MPOoOJeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOH, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B cootBercTBUM C OOmMMM LENSIMH M NPUHLIMIAMH CpEIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiomyuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
SBJISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XUMUH (C BKJIIOUEHHEM



3HaHWHN W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMUA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOro oOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUH.

[Tox HOBBIM YTJIOM 3pEHHUs B MpeaMere «XuUMUs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHS TEOPETUYECKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABIACTCS BOZMOKHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOT0 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3UIIMM,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHNH, a TAKXKE 0 XUMHUYECKUX PEAKUHUSIX, X CYIIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
jononHsAercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUMMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUH C JPYTMMM HAyKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBKEHHSI K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIMIO U NMPUMEHSTH €€ NJIsl TOMOTHEHUSI 3HAHUM, pereHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIIEN0BATENbCKUX 3a7ad. B memom coxepxanue
yuebHoro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaromuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOCHHMEM, [IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMH (aKTaMU M TEOPETHUUECKUMHU MPEANOCHUTKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHus
DYHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnmane pemenus 3amad BOCHUTAHMS, Pa3BUTHS W COLUAIM3ALMHU  OOYYaIOLIUXCS
MPUHATBIE NPOTrPaMMON MO XHMHHU IMOAXOJbl K ONPENEIICHUIO COJIEPXKAHHUS U IOCTPOEHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHalIu3a U
o0paboTku uHPOpMaAIMU, HEOOXOIUMBIX JJisi TNPUOOpPETEeHHs] OmbITa MPAKTUYECKON U
HCCIIEIOBATENILCKON EATEIIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpeaHero oOmero oOpa3oBaHHs, TMpPH  ONpPENEICHUH  COJIEep:KaTeIbHON
XapakTepUCTUKHU LEeJIeHd H3Yy4YEeHHs] IpeaMeTa HaIpaBICHUEM IMEPBOCTEINIEHHOW 3HAYMMOCTHU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmactu



COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YejIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KaK Ba)KHEHIIEH coCTaBIsIOLIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIISCTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYECKHUX SBICHUH, IMEIOIINX MECTO B MMPUPOJEC, B MPAKTUUECKON H
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I11acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeTe U 3a7a4 W3y4eHHUs MpeaMeTa B
porpaMMe 1Mo XMMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPHUTETAMU
B cHCTeME cpenHero obmiero odOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOyueHwus,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQJICIONIETO HE HA0OPOM 3HAaHWMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PCaTbHOW KHU3HU JJIS PCIICHHS
MPAKTUYECKHX 3a7au.

B cBs3u Cc 3TUM npu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUPYIOLIEe 3HA4YCHHE
MpUOOpETAIOT TaKKE IEeNIU U 3a/1a4H, KaK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDAa,
dbopMUpOBaHHE MHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHHUE I PA3UUHBIX BUJIOB JACATEIHHOCTU: PEIICHUS MPOOIIeM,
MoucKa, aHaimu3a U 00paboTku HHGPOpPMAIH, HEOOXOAMMBIX JUIS MPUOOpPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe JI OLIEHKH C
MO3UIIMHA IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TNMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIE30BaTh COBPEMEHHBIE HH(DOPMAIIHOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHaN3a y4eOHOW W HayYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIepKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U IOTUYECKOTO MBITIICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TIAHUPOBAHUH U IMPOBEJICHUN XUMHYECKOTO KCTICPUMEHTA;

BOCIIHUTaHHE Y OOYydYalOImUXCs YOSKIEHHOCTH B TYMaHHUCTHYECKOH HaNpaBIEHHOCTU
XUMUHM, €€ BaXHOW pOMM B  pEIIEHWH THo0alnbHBIX  MPOOJEM  palloHaIbHOTO



MPUPOIONIONL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOLIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MOTYYCHHBIX 3HAHUM JJIS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYalLlUAX, CBI3aHHBIX C XUMUYECKHUMH SIBICHUSMHU.

B y4yeOHoM muiane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «Xumus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO011iee 4MCIIO YacoB, OTBEACHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHErO
obmero obpazoBanusi, cocrapisger 70 gacoB: B 10 kimacce — 36 vacoB (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Heneo).

1. I[lnannpyemMble pe3yibTaThl H3yYeHHUs Y4eOHOT0 nmpeaMeTa « XuMHUsDH)

JInuHOCTHBIE Pe3yJIbTATHI:

e OPHUEHTAIMsl 00YYAIOIIKUXCS HA JOCTUKEHHE JIMYHOTO CUACThSI, PEaTU3allii0 TTO3UTUBHBIX
KU3HEHHBIX TEPCIEKTUB, HHULIUATHUBHOCTb, KPEaTUBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEAETIECHUI0, CIIOCOOHOCTh CTaBUTh LEJU U CTPOUTDH KU3HEHHBIE [IJIaHbI;

e TOTOBHOCTh U CIIOCOOHOCTH 00eCreuuTh cebe M CBOMM OJIM3KUM JIOCTOMHYIO JKU3HB B
MPOLIECCE CAMOCTOATEIHHON, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

e TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIMXCS K OTCTaWBaHHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHHsI, TOTOBHOCTh U CIIOCOOHOCTH BbIpa0aThiBaTh COOCTBEHHYIO MO3UIUIO 10
OTHOIICHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSIM MPOILIOr0 M HACTOSIIETO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTUKEHUI HAIlIel CTPaHBI;

e IPUHATHE W pealn3alus I[IEHHOCTeW 370pOBOr0 H 0Oe3omacHOro oOpasza KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DHM3HUECKOMY U
MICHXOJIOTHYECKOMY 370POBBIO;

e HETIPUATHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOICHHS alKOrojsi, HAPKOTHKOB.

e HDABCTBEHHOE CO3HAHWE M TIIOBEJICHHUE HAa OCHOBE YCBOCHHUS OOIIEYETIOBEYECCKHIX
[EHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TOBEJCHHS B MOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIOCOOHOCTH BECTH JUAJIOT C IPYTHMH JIFOJIbMH, TOCTUTAaTh B HEM B3aUMOIIOHUMAaHUS, HAXO/IUTh
oO0IIMe e ¥ COTPYAHUYATD JJISl MX JTOCTHKCHHUS;

e CIIOCOOHOCTH K COMEPEKUBAHUIO M (POPMHUPOBAHUE MO3ZUTUBHOIO OTHOILEHUS K JIIOJISM, B
TOM YHCJI€ K JIMIIAaM C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbSl M WHBAIWIAM; OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UYECKOMY U NCUXOJIOTHYECKOMY 3/10pPOBBIO
NPYTUX JIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIII;

e popMHupoOBaHUE BBIPAKEHHOW B TMOBEJCHUH HPABCTBEHHON IMO3UIIMH, B TOM UHCIE
CIIOCOOHOCTH K CO3HATEIBbHOMY BBIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUSA M TIOBEJACHHS Ha
OCHOBE YCBOEHHs OOIIEUe]OBEUYECKUX LEHHOCTEH M HPABCTBEHHBIX YYBCTB (YE€CTH, J0JTra,
CIPaBEIMBOCTH, MIJIOCEPUS U IPYKEI00Hs);

e pa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHHUKAMH, JETbMH MJIIAJIIIETO
BO3pacTa, B3pOCIHBIMM B  00pa3oBaTelIbHOM,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX NESATEIBLHOCTH.

e MUPOBO33pDEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BHTHS  HAYKH,
3HAUMMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TE€XHUYECKOMY TBOPYECTBY, BIAJCHHE JIOCTOBEPHOU
uH(poOpMaINed 0 TEPEIOBBIX JOCTHIKCHHUSIX W OTKPBITHAX MHUPOBOM M OTCUCCTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

¢ TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHCIIE CamM0O0pa30BaHUIO, Ha
OPOTSDKEHUM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U OOIIECTBEHHOMN JEATENHHOCTH,

 DKOJIOTUYECKAsi KYJIbTypa, OEpeKHOE OTHOIIEHUS K PpOJHOW 3emie, NPHUPOIHBIM
oorarctBam Poccnm M Mupa; MOHWMaHHWE BIHSIHHUS COLMAITBHO-YKOHOMHUYECKHX IPOIECCOB HA
COCTOSIHUE TIPUPOJHOW M COLMAIBHOW Cpe/ibl, OTBETCTBEHHOCTb 3a COCTOSIHME HPUPOIHBIX
peCypcoB; YMEHHsSI W HABBIKH Pa3yMHOTO IPHPOJONONB30BaHMS, HETEPIUMOE OTHOIICHHE K



NEHCTBUSAM, TPUHOCALIMM BpEA HKOJOTMH;, NPUOOPETEHHE OIbITa HKOJIOT0-HAIPABICHHOM
JeSITEIbHOCTH;

* OCTETUYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTb K OCTETUYECKOMY OOYCTpPOHCTBY
cOOCTBEHHOTO ObITa.

e OCO3HAHHBIN BBIOOP Oymymiei nmpodeccun Kak myTh U CIOCO0 pean3aiuy COOCTBCHHBIX
YKU3HEHHBIX IUIaHOB;

e TOTOBHOCTh OOYYalOIUXCs K TPYyIOBOH MPO(ECCHOHAILHOW MAEATENbHOCTH KaK K
BO3MOXKHOCTH ~ y4yacTHsl B  pEIIEHUU  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;

e IOTPEOHOCTh TPYAUTHCA, YBAKEHUE K TPYIY U JIOASAM TPYIa, TPYAOBBIM JOCTUKECHUSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pa3HbIM BUJAM TPYAOBOM
JeSITEIbHOCTH;

e TOTOBHOCTh K CaMOOOCTYXMBAaHHIO, BKIOYas OOyueHHE M BBINOJIHEHHE JIOMALTHUX
00s13aHHOCTEH.

MetanpeamerHsblie pe3yabTarbl ocBoenust QOII:
Pecynamusnvle ynusepcaiibHble yueOHbIE ACHCTBUS
BoinyckHuK Ha 0a30BOM YPOBHE HayUUTCH:

e CAMOCTOSITENIBHO OMpPENeNsITh IIeNIM, 3a/1aBaTh IMapaMeTpbl U KPUTEPHUU, MO KOTOPBHIM
MO3KHO OIPENEIUTb, YTO LEJIb JOCTUTHYTA;

e OIICHMBATh BO3MOXKHBIE MTOCIIECJCTBUS JOCTUKEHUS MMOCTABICHHOM 1[ENH B EATEIBHOCTH,
COOCTBEHHOM JKM3HM M JKU3HU OKPYXKAIOLIUX JIFOJEH, OCHOBBIBASICh Ha COOOPaKEHUSAX ATHKU U
MOpaJH;

e CTaBUTh U (OPMYIIMPOBATH COOCTBEHHBIC 3a/J1a4yu B 00pa30BATEIbLHOU JIEATCIBHOCTH H
JKU3HEHHBIX CUTYaIUsX;

e OLICHUBATh PECYPChl, B TOM 4YHUCIIE€ BpeMs M JApyrue HeMaTepuajbHbIE PECYpCHI,
HEOOXO0UMbIE JJIs JOCTUKEHHSI TIOCTABICHHOM 11eTH;

e BEIOWpATh MyTh JOCTIDKEHHS 1€, IUIAHWPOBAaTh pEIICHHE IIOCTABICHHBIX 3ajad,
ONTUMM3UPYS MaTepHAIIbHBIE U HEMaTepHUaIbHBIE 3aTPAThI;

e OPraHM30BBIBaTh I(P(PEKTUBHBIA MOUCK PECYpCOB, HEOOXOIUMBIX [UIS JTOCTHIKCHUS
MIOCTaBJIEHHOW LIENIH;

e COTIOCTABJIATH MOJYUYEHHBIN pe3ybTaT JESTEIIbHOCTH C TOCTABIEHHOW 3apaHee LETIbIO.
Ilo3nasamenvHvie yHUBEpCaIbHbIE yUeOHbIE NEHCTBUSA
BoimyckHuK Ha 6a30BOM YPOBHE HayUUTCS:

e ICKaTh U HAXOJUTh 000O0IIEHHbIE CLIOCOOBI pEelIeHus 3aJa4, B TOM YHUCIIE, OCYILECTBIISATh
pa3BepHYTbIl MHGOPMALMOHHBIA TOWCK M CTaBUTh Ha €ro OCHOBE HOBbIE (yuyeOHbIE U
IIO3HABATEJIbHBIE) 3a/1a4H;

e KPUTUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3UIHM,
pacrio3HaBaTh U (UKCHUPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOUHUKAX;

e HCIIOJIB30BATh Pa3IMYHbIE MOJIEJIbHO-CXEMATUYECKUE CPEACTBA JUISl IPEICTaBICHUS
CYLIECTBEHHBIX CBA3€M M OTHOLIEHWH, a TakkKe MpPOTUBOPEYMH, BBIABICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

e HAXO/JUTh U NMPUBOJUTH KPUTHUECKUE APTYMEHTHI B OTHOIICHUU AECHCTBHHA U CyXAEHUHN
JIPYroro; CHOKOWHO M pPa3yMHO OTHOCHTBCS K KpPUTHYECKHMM 3aMeYaHusM B OTHOIIECHUU
COOCTBEHHOTO CYX/IECHHUs, pACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;

e BBIXOJIUTH 32 PaMKU y4eOHOTO MpeaMeTa U OCYIIECTBIATH IeJIEHANPABICHHBIN MOUCK
BO3MOXHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

e BHICTPANBATh HHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTpaHUYEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYECHMS,

e MEHATH U yJEPKUBATh Pa3HbIE O3UINH B T03HABATEIBHOMN JESITEILHOCTH.
Kommynukamuenvie yHuBepcanbHble yueOHble JecTBUs
Brinyckauk Ha 6a30BOM ypOBHE HAyYUTCS:



e OCYUIECTBJIATH JEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAaMH, TaK M CO B3POCIBIMU
(kak BHYTpH 00pa3oBaTeIbHOW OpraHU3AIMH, TaK M 3a €€ MpeenaMu), Toa0upaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAIIUM UCXOJ U3 COOOpaXCHUH pe3yIbTaTUBHOCTH B3aWMOJICHCTBHUSA, a
HE JINYHBIX CUMITaTUH;

e [IPH OCYIIECTBICHUU TPYNIIOBOKW pabOThl OBITh KaK PYKOBOAWUTENIEM, TaK W UICHOM
KOMaH/Ibl B Pa3HbIX poJsiX (TeHepaTop UAeH, KPUTHK, UCIIOJHUTENb, BBICTYNAIOIIMN, 3KCIIEpPT U
T.1.);

e KOOPAMHUPOBaTb M BBIIOJHATE pPabOTy B YCJIOBUSAX pEAJbHOrO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

e Pa3BEPHYTO, JOIMYHO M TOYHO H3Jararb CBOIO TOYKY 3PEHHA C HCIOIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

e pacro3HaBaTh KOH(UIMKTOTE€HHbIE CUTyallUM W NPEAOTBpaLIaTh KOH(IUKTBI 10 HX
aKTUBHOW (ha3bl, BBICTPaMBaTH JEJOBYI0 M 00pa3oBaTelIbHYI0 KOMMYHHKAIMIO, u30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHHH.

IIpenmeTHble pe3yJIbTaThI
BeinmyckHuK Ha 6a30BOM ypOBHE HAYYHTCS:

e PACKpBIBaTh HA TpUMEpPax pOJIb XUMUH B (OPMHPOBAHWU COBPEMEHHON HAy4YHOMH
KapTUHBI MUPA U B IPAKTUYECKOH €ATEIbHOCTH Y€JI0BEKa;

e IEMOHCTPUPOBATh HA IMpUMEpPaXx B3aWMOCBS3b MEXKIYy XUMUEH U JpYyrUMHU
€CTECTBCHHBIMU HayKaMU;

e pacKpbIBaTh Ha MpUMepax MOJI0KEHUS TEOpUHU XumMudeckoro crpoenus A.M. byrieposa;

e moHUMaTh (Qu3udeckuii cmbicn [lepumoguueckoro 3axona [I.V1. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTH CBOHCTB XHMHYECKHX OJJIEMEHTOB W OOpA30BaHHBIX HMH
BEUIECTB OT 3JIEKTPOHHOT'O CTPOCHMSI aTOMOB;

e O0BSICHATH MPUYMHBI MHOTOOOPA3Ms BEHICCTB HA OCHOBE OOIIMX MPEICTABJICHUN 00 WX
COCTaBE€ U CTPOCHUH;

e IPUMEHSATH MpPaBUa CUCTEMAaTUYECKOW MEXAYHApOIHOW HOMEHKIATYphl KaK CpEICTBa
pasInyeHus U UACHTU(UKAIUHN BELIECTB IO UX COCTaBYy U CTPOCHHUIO;

e COCTABJIATh MOJIEKYJIIPHBIE M CTPYKTYpHBbIE (OPMYJIbl OPraHUYECKUX BEIIECTB Kak
HocuTeneil MHQpOpPMAallMM O CTPOCHUH BEIIECTBA, €ro CBOWCTBAX M TNPUHAUIEKHOCTH K
OTpeieIEHHOMY KJlacCcy CO€MHEHMUI;

e XapaKTepU30BaTh OPraHUYECKME BEIIECTBA II0 COCTAaBY, CTPOCHHIO M CBOMICTBaM,
yYCTaHaBJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBA3U MEXK/Y JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;

e IPUBOJIUTH IIPUMEPHl XUMHUYECKHX PEAKLUH, PAaCKPBIBAIOIINX XapaKTEPHbIE CBOWMCTBA
TUMUYHBIX MPEACTaBUTEIECH KIacCOB OPraHMUYECKHUX BEUIECTB C LIETbI0 UX HACHTU(UKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHHUS;

e IPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XUMHUECKUX PEaKIUil Ha OCHOBE 3HAaHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX peareéHTOB U X PEaKIMOHHOW CIIOCOOHOCTH;

e HCIIOJIB30BAaTh 3HAHMUSI O COCTaBE€, CTPOCHUM U XMUMHMUYECKHUX CBOMCTBAaX BEIIECTB IS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON AESITeNbHOCTH;

e IPUBOJIUTH MPUMEPHI IPAKTUUECKOTO MCIIOIb30BAHMS MPOIYKTOB MepepadOTKu HEDPTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEIMHEHMH (MOJMITHIIEHA, CHUHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

e IPOBOJUTH OIIBITHI 110 PAacCHO3HABAaHUIO OPraHUYECKUX BEILIECTB: TJIUIEPHUHA, YKCYCHOU
KHCJIOTHI, HETIpe/IeTbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, O€JIKOB — B COCTAaBE MUILEBBIX MPOIYKTOB
1 KOCMETUUYECKUX CPEACTB;

e BJIQZIETh MpaBWJIaMU M IpHeMaMu Oe30macHOi padoThl ¢ XMMUYECKUMHU BEIIECTBaMHU U
J1a00paTOpPHBIM 000PYIOBAHUEM;

e YCTAHABIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEaKIMHU U CMEUICHUS] XUMUYECKOTO
paBHOBECHsI OT pa3iIM4YHBIX (DAKTOPOB C LENbI0 OIpPEIEICHUs] ONTUMAIBHBIX YCIOBUH
MPOTEKAaHUS XUMHUECKUX MPOIIECCOB;

e IPUBOJIUTH IPUMEPHI TMIPOJIN3a COJIEH B IOBCEHEBHON KU3HU YETIOBEKA;



e IPUBOJIUTH NPUMEPHI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKUMA B  IPUPOE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHENEATEIbHOCTH OPraHU3MOB;

e IPUBOANTH TPHUMEPHl XUMHUYECKHX PEAKIMH, PACKPBIBAIOUIMX OOIIHEe XUMHYECKUE
CBOMCTBA MPOCTBIX BEUIECTB — METAJJIOB U HEMETAJIOB;

e [POBOJIUTH PAcCUeThl HA HAXOXKJICHHE MOJEKYJISIPHOH (QOpMYyNbI yriieBogOpoaa IO
MPOJYKTaM CrOpaHusi M IO €r0 OTHOCUTEJIbHOW IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

e BIIQZICTh TNpaBWIaMH O€30MacHOro OOpalleHHs C €AKUMH, TOPIOUYMMU U TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU;

e OCYUIECTBJIATh MOMCK XUMHYECKOW HH(pOpMAIMM [0 Ha3BaHUAM, HIACHTU(HKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

e KPUTUYECKH  OIICHMBAThb M  WHTEPIPETHPOBATh  XMMHYECKYI0  HH(OpMaIHIo,
COJIepIKALIYIOCS B COOOIIEHHSIX CPEAICTB MacCoBOM nHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-
MONYJISIPHBIX CTAThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LENSAX BBISBICHUS
OIIMOOYHBIX CY)KICHUI U (POPMHUPOBAHUS COOCTBEHHON MO3UIINH;

e IPE/ICTABIIATh MYTU PEIICHUs MIOOANBHBIX MPOOJIEM, CTOAIIUX Mepel] YeIOBEYECTBOM:
HKOJIOTHYECKUX, YHEPTETHUECKUX, CHIPHEBBIX, H POJIb XMMHHU B PEIICHUH STHX IPOOIIEM.

Brinmyckauk Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYUTHCH

e WUUIKOCTPUPOBATh Ha MPUMEPAX CTAHOBJICHHE W SBOJIIOIUIO OPraHUYECKOM XMMHUU Kak
HAayKH Ha Pa3JM4YHbIX UCTOPUYECKHUX ATAIaX €€ pa3BUTHS;

e HCIIOJIB30BaTh METOJbl HAYYHOTO MO3HAHUS TMPHU BBIIOJHEHUU IMPOCKTOB U Yy4eOHO-
MCCJIEIOBATENbCKUX 3a/1ad MO0 HW3YYCHHUIO CBOMCTB, CIOCOOOB MOJYy4YEHUS W PaCIIO3HABAHUS
OpPraHUYEeCKUX BEIIECTB;

¢ OOBSICHATh TPHUPOAY M CIOCOOBI O0pa30BaHHUS XUMHUYECKOW CBS3U: KOBAJICHTHOM
(TONSAPHOM, HEMOJIAPHOM), MOHHOM, METAJUIMYECKOW, BOJOPOJHON — C IEIbI0 ONpeaeICHUs
XUMHYECKON aKTUBHOCTH BEIIICCTB;

e YCTAHABJIMBATh T'€HETUYECKYIO CBSI3b MEXKAY KJIAacCaMHU OPraHMYECKHX BEIECTB s
000CHOBaHUSI MPUHIHUIHAIBHOW BO3MOXKHOCTH TOJYYEHUSI OPraHUYeCKHX COCIUHEHUHN
3aJJaHHOT'O COCTAaBa U CTPOEHUS;

e YCTAHABIIMBATh B3aMMOCBS3U MEXIY (paKTaMH U TEOPHEH, MPUIMHON U CIIEICTBUEM TMPHU
aHaiM3e MPOOJIEMHBIX CHUTyallMii ¥ OOOCHOBAaHMM TIPUHHMMAEMBIX pEIICHWH Ha OCHOBE
XUMHYECKUX 3HAHWH.

2. Copaepixanue npeamera

10 kaacc
Tema 1. Teopusi cTpoeHHe OPraHUYeCKUX COCAMHEHUH

IIpenmer opranmyeckoil xumuu. OCOOEHHOCTH CTPOEHHUS M CBOMCTB OpraHMYECKHX
coeIMHEHUI. 3HaYeHUEe U POJIb OPIaHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK B JKM3HU
oOmiectBa. KpaTkuil ouepk MCTOpUH pa3BUTHSI OPraHUYECKON XUMHH.

OcHoBHbIE TONIOKEHUsT Teopun cTpoeHus A.M. byrneposa. IIpeanocbuiky co3naHus
teopun. [IpencraBneHne o Teopuu TUNOB M paaukanoB. Paborer A. Kekyme. Xumuueckoe
CTPOEHHE U CBOMCTBA OpPraHMYECKUX BemlecTB. M3oMepus Ha mpumepe OyTaHa M HM300yTaHa.
DJeKTpPOHHOE 00JIaK0 M OpOUTAIIb, UX (POPMBL: S U P. DIEKTPOHHBIE U 3JEKTPOHHO-Tpaduueckue
dopMynbl aroma yriepoja B HOPMaJbHOM U BO30YXAEHHOM cocTosiHusAX. KoBaneHTHas
XUMHYECKasl CBSA3b, €€ MOJSIPHOCTh M KpaTHOCTh. Bogopoanas cBs3b. CpaBHEHHE OOMEHHOTO U
JIOHOPHO-aKI[ENTOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJIEHTHOW CBSI3U. BaneHTHbIE cOCTOSHUS
aToma yriepona. Buael rubpuanzanuu: sp3-rubpuanzanus (Ha IpuMepe MOJEKYJIbl MeTaHa),
Sp2-rubpuan3anus (Ha mpuMepe MOJIEKYJIIbI ATHIICHA), Sp-THOpUar3aus (Ha IpUMEpe MOJIEKYJITbI
anerwieHa). ['eoMeTpust MOJEKYJl pPACCMOTPEHHBIX BELIECTB M XapaKTEPUCTUKA BHJIOB



KOBJICHTHOM B3 B HHUX. Kiaccudukanuss OpraHMYecKMX COEAMHEHHH 10 CTPOCHHUIO
JIJIEpOJAHOrO  CKejleTa:  aluuKIM4ecKue  (ajJKaHbl, alKEHbl, aJKHHbI,  aJKaJHUEHBI),
KapOOIMKINYecKre, (UKIOAIKAHbBI U apEHBI) U T€TEPOIMKINYECKIE COSMHEHUSI.

Krnaccudukanus opraHu4ecKHX COEIWHEHUN MO (PYHKIMOHAIBHBIM TpPYIMIaM: CIHPTHI,
deHonpl, mpocThie A(UPBI, aTBACTUIBI KETOHBI, KapOOHOBBIC KHCIIOTBI, CIOXKHBIC AUPEHL.
VYrieBoapl. A30TOCOAEpkKAIIME COCAUHEHUS: HUTPOCOCAUHEHUS, aMHUHbI, AMUHOKHCIIOTBI.
Homenknarypa tpuBnansuas u MIOITAK. [lpunnunsl oOpa3oBaHusi Ha3BaHH OpPraHMYECKHX
coequnennit no HWMIOITAK. Buasl u3omepuu B OpPraHMYecKOM XHMHUH: CTPYKTypHas |
IIPOCTPAHCTBEHHAs. Pa3HOBUIHOCTH CTPYKTYpHOM HM30MEpPUHU: M3OMEPHUS  «YIJIEPOIHOTO
CKeJIeTa», U30Mepusl MOJIOKEHUs (KpaTHOM CBSI3U U (QYHKIIMOHAIBHOW TPYIIIBI), MEKKIACCOBAs
u3oMepusi. Pa3HOBHUIAHOCTH MPOCTPAHCTBEHHOW H30Mepuu. ['eomerpuyeckas (I[HC-, TpaHC-)
M30MEpUsl Ha IpUMEpEe AIKEHOB WU IUKJIOAIKaHOB. Omnruueckas H30MEpUs Ha NpUMEpe
aMUHOKMCIIOT. TUIIBI XMMUYECKUX pPEakUMid B opraHudecko xummuu. [loHATHE O peakumsax
3aMEILECHHS: TaJOr€HUPOBAHUE QJIKAHOB M APEHOB, IIEJOYHOM THIPOJN3 TajJOre€HaJIKaHOB.
[TonsiTue 0 peakuusAX NPUCOSAMHEHMS: THApaTalus, TMIPUPOBAHUE, I'MJIPOralor€HUPOBAHUE,
rajoreHupoBanue. Peakuuu noguMepuszanvu M NoJuKOHJeHcauuu. [loHsATHe O peakuusx
OTLIEIUIEHUA  (JIMMUHUPOBAHUA): JAETUAPUPOBAHME AJIKAHOB, JETUApaTalus CHUPTOB,
JErupoXJIOPUPOBAHUE HA IpUMEpe rajoreHankaHoB. [loHATHE O KpeKUHIe alKaHOB H
JIeNoJIMMepH3alusl MoIMMepoB. Peaknus nomepusanyu. ['OMOINTHYECKHNA U TE€TEPOIUTYECKUI
pa3pblB KOBAaJCHTHOW XHMHUYECKOH CBSI3M; 0Opa3oBaHWE KOBAJIEHTHOM CBS3U MO JIOHOPHO-
aKmenTopHomMy Mexanusmy. [loHsaTre o Hykiaeoduie u daeKTpodue.

Tema 2. yFJ]eBOI[OpO}II)I U UX IIPUPOIHBIC UHCTOYHUKH

[Tonsitne 06 yrieBomoponax. I[IpupomHble McTOYHWKH yriieBojoponoB. Hedbte u ee
MpOMBINUICHHAsT TepepaboTka. DpakuuoHHAs MNEPEeroHKa, TEPMUYECKHH M KaTaIUTUYECKUIN
KpekuHr. [IpupoaHbpiii ra3, ero cocTaB M MPAKTHYECKOE HCIOJIb30BaHUE. KameHHBIN yroiib.
KokcoBanue kaMeHHOTO yTJIsl.

Ankanbl. ['oMonorudyeckuid psig U obOmas ¢opmyna ankaHoB. CTpPOCHHE MOJIEKYJIbI
MeTaHa U JpYTrux ajakaHoB. M3omepus 1 HOMEHKJIATypa ankaHoB. OU3NUYECKUE U XUMUYECKUE
CBOMCTBAa aQJIKaHOB: PEaKIMH 3aMEIICHUs, TOPCHHE aJIKaHOB B Pa3JIMYHBIX YCJIOBHSIX,
TEPMHUECKOE Pa3oKeHHE alNKaHOB, H30MepHu3alus ankaHoB. [I[pumeHeHne aikaHoB. MexaHu3M
peaKIu paguKaJbHOTO 3aMEIIeHUs, ero craauu. [IpakTH4eckoe HCIONb30BaHUE 3HAHUU O
MexaHu3Me (CBOOOTHOPAIMKATFHOM) pEakluy B MPaBUJIaX TEXHUKU O€30MacHOCTH B OBITY U Ha
npou3BOACTBE. [IpOMBINIIEHHBIE CIOCOOBI TMOJMYYEHHUs: KPEKUHT aJIKaHOB, (paKIMOHHAs
NeperoHKa HeTH.

Ankensl. ['oMonorudyeckui psg u obmas ¢opmyna ankeHOB. CTpPOCHHE MOJIEKYJIbI
STWJICHA W JIPYTUX aJIKeHOB. l3oMepusi ajkeHOB: CTPYKTypHas M MPOCTPAHCTBEHHAS.
Homenknarypa u ¢usznyeckue cBoiicTBa ankeHoB. [lomydeHne »THIIEHOBBIX YTIIEBOAOPOIOB H3
QIKaHOB,  TaJOTCHAIKAHOB,  CIOUPTOB.  Peakmuum  mpucoeAWHEHUs  (THAPUPOBAHUE,
THUAPOTATIOTeHUPOBAaHUE,  TaJOTeHUpPOBaHHWeE,  TUApaTanus). Peaknuum  OKHUCIEHUS U
MoJMMepHr3alnn ankeHoB. [[puMeHeHne aJKeHOB Ha OCHOBE MX CBOWCTB. PellleHHe pacyeTHbBIX
3a/1a4 Ha YCTaHOBJICHHE XUMHUECKOH (hOpMYITBI BEIIECTBA IO MACCOBBIM JIOJSIM DJIEMEHTOB.

Ankunbsl. ['oMonornyeckuii psg  ankuHoB. OOmas ¢opmyna. CTpoeHHE MOJIEKYJIIbI
aneTuiieHa ¥ JIpyrux ankuHoB. M3omepus ankuHOB. HOMeEHKmaTypa aleTHICHOBBIX
yraeBogopoaoB. llomydeHne ajaKWHOB: METAHOBBIM M KapOWAHBIA criocoObl. dusnmyeckue
CBOMCTBa  anKWHOB. Peaknuum  mpucOeTWHEHUS:  TaJOTeHUPOBAaHUE,  THAPUPOBAHUE,
TUIpOrajioreHupoBanue, ruapatanus (peakius Kydepoa). JluMmepusanus W TpuUMepH3aIus
ankuHoB. Okucnenue. [IpuMeHeHNEe alKUHOB.

Huensl. CTpoeHHE MOJIEKYJ, H30MEPHS W HOMEHKJIATypa ajlkaJueHoB. Duznueckue
CBOICTBa, B3aMMHOE DPACIIOJNIOKEHHE MH-CBS3€H B MOJEKYyJaX alKaJHeHOB: KyMYJIHPOBaHHOE,



COTpsKEHHOE, H30JupoBaHHOE. (OCOOCHHOCTH CTPOCHHS COMPSOHKEHHBIX ANKAJAHECHOB, HUX
MOJIyYEeHHE.

AHasiorsi B XHMMHYECKUX CBOICTBaX aJiKEHOB U alikaaueHoB. llonmumepusarus
ankaaueHoB. HarypanbHbli WM CHHTETHMYECKMI Kaydyku. Bynkanuzanus kaydyka. PesuHa.
Pa6oter C.B.JIebeneBa, 0cOOCHHOCTH pEaKIUii MPUCOSINHEHUS K aJTKaIHUCHAM C COMPSIKECHHBIMU
MU-CBA3SMH.

[uknoankanel. ['omonorudeckuii psg u obmas Gopmyrna nukinoankaHoB. Hampsokenue
nukina B C3H6, C4H8, C5H10, xondbopmamuu C6H12, wu3zomepuss HUKIOAIKAHOB («I10
CKeJIeTy», IIUC -, TPAHC-, MEXKKJIaccoBas). XMUMHUYECKUE CBOMCTBA IMKJIOAJIKAHOB: TOPEHHUE,
pa3joxeHue, paJuKalbHOE 3aMmelleHue, uzomepusanus. OcoOble CBOWCTBAa LUKIIONPONAaHA U
UKI00yTaHa.

Apenbl. beHn3on kak npencraButens apeHoB. CTpoeHHe MOJIEKYJbl O€H3051a, COMPsHKEHNE
nu-cBszeil. [lomyuenune apeHoB. Pusmueckue cBoiicTBa OeH30na. Peakimm 371eKTpoPHUIBLHOTO
3aMelIeHHs C yJacThueM OeH30J1a: rajloreHMpoBaHKe, HUTPOBaHUeE, AKIIMpoBaHue. OpueHTanus
Opyu 3IeKTpopUiIbHOM 3aMelieHuH. Peakunnm OOKOBBIX Iemed ainkmiOeH30i0B. CrocoObl
nonyueHusi. [Ipumenenue GeH301a U €ro TOMOJIOTOB.

Pewenue pacuemnuvix 3a0au Ha BbIBOJ (HOpMYS OPraHMUECKUX BEIIECTB IO MACCOBBIM
JIOJISIM M 110 TTPOJIYKTaM CrOpaHUs.

Lemoncmpayuu. T'openune 3tuneHa. OTHOIIEHHE BELIECTB K pacTBOpaM I€pMaHraHaTa
Kanusi 1 OpomHO# Boze. OnpezienieHne Ka4eCTBEHHOT'O COCTaBa METaHa M 3TUJICHA IO MPOIYKTaM
ropenusi. O3HaKOMJICHHE ¢ KAMEHHOTO YISl U MPOJIYKTaMU UX repepaboTku. O3HaAKOMIICHHE C
o0Opa3lamMu KayuyKoB, pe3HHbI U Y00HHUTA.

Jlabopamopuvie onvimol. 1.V3roToBICHHE MOJIEICH OPraHUYECKUX COCAWHCHHM. 2.
[Tonyyenue stunena u anerwieHa. KauecTBeHHas peakuus Ha JBOMHYIO CBS3b. 3. 3HAKOMCTBO C
o0pa3iamMu IpUPOAHBIX YIIIEBOJIOPOI0OB U MPOIYKTAMU UX NIEPEPabOTKH.

Koumponvnasa paboma Ne 1 «Teopuss CTpoeHUS OPraHUYECKHX COEAMHEHUU.
Yraeroaopoabn».

Tema 3. Kuciopoa- u a3oTcojep:kaiue opraHndecKne coeTnHeHusl

OrtuMorniorus Ha3zBaHus kiacca. MoHo-, 1u- U nonucaxapuisl. [IpeacraBurenu kaxaon
rpynmsl. buonornyeckas pospb yrieBonoB. VX 3HaueHHe B )KU3HU 4eJIOBEKa U OOIIECTBA.

Monocaxapuasl. Mx knaccupukanms. ['ekco3sl M UX MpencTaBUTeNH. [roko3a, ee
¢du3nyeckue cBOICTBa, cTpoeHHE MOJEKyilbl. PaBHOBecHs B pacTBOpE IUIIOKO3bI. 3aBHUCUMOCTh
XUMUYECKUX CBOMCTB IJIFOKO3Bl OT CTPOCHHsI MOJIEKYJBl. B3aummonencTBue ¢ THAPOKCHUAOM
menu(Il) mpu kKomMHaTHOW TemmepaType U HarpeBaHWM, dTEpUPHUKALMS, PEaKIUs «cepeOpsiHOro
3epkana», THIpUpoBaHue. Peaknuu OpoXKEHUS TJIOKO3bl: CHHPTOBOTO, MOJOYHOKHUCIOTIO.
I'moko3a B mpupone. buosorudeckas ponb IIIOKO3bl. [IprMeHEHHE TIFOKO3BI HA OCHOBE €€
cBOMCTB. DPpyKTO3a KaKk H30MEpP TIUIOKO3bl. CpaBHEHHs CTPOCHHS MOJIEKYJI M XMMHUYECKHX
CBOIMCTB ITIOKO3bI U (PpyKTO3bl. PPyKTO3a B MPUPOE U €€ OUOIOrHuecKas poJb.

Hucaxapunel. Ctpoenue, obOmass ¢opmyna u mnpencraBurenu. Caxaposa, JaKTo3a,
MaibTO3a, UX CTPOEHHE U Ouosoruueckas poisib. I'maponus aucaxapunoB. [IpomeblnieHHoe
MIOJIyYEHHUE CaXapo3bl U3 IPUPOJHOTO CHIPBSI.

[Monucaxapuasl. O6mas Gopmyna u npeAcTaBUTENN: ASKCTPUHBI U TIIMKOTEH, KpaxMa,
HeJUTroNIo3a  (CpaBHHUTENbHAs —XapakTepucTuka). Pusnyeckue CBOHCTBA IMONHMCAXaPHJIOB.
XUMHYEeCKHEe CBOMCTBA nosmcaxapuaoB. ['uaponus nonmucaxapuaos. KadecTBeHHas peakuus Ha
kpaxmail. [lonucaxapuapl B mpupoje, ux 6uonorndeckas poib. [IpuMeHeHune nonucaxapyujaoB Ha
OCHOBaHUHU HMX CBOWCTB (BOoJOKHa). [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX. B3anmonelicTBue
LEJUTI0JIO3B] C HEOPTaHWYECKUMHU M KapOOHOBBIMH KHCJIOTaMHM - 00pa30BaHMe CIIOKHBIX 3(UPOB.

Cruptel. CocTaB u KiaaccuUKaIus CupToB (10 XapaKTepy YIIeBOAOPOTHOTO pauKaia
U 10 aTOMHOCTH), HOMEHKJaTypa. M3omepust crnupToB (IOJOXKEHHE TMAPOKCHIIBHBIX TPYIIIL,
MEXKJIaccoBasi, «yriepoJHoro ckeneray). dusmyeckue CBONCTBA CHUPTOB, HX IMOJIyUYEHHE.



MexMoneKkynsipHass BOJOpoJaHAas CBsi3b. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS MOJIEKYII
cnupToB. XHMHMYECKHE CBOMCTBAa CIHMPTOB, OOYCIOBJIEHHBIE HAJIWYMEM B MOJEKYJIax
THJIPOKCOTPYMIT:  00pa30BaHUE AIKOTOJISATOB, B3aUMOJEHCTBHE C TaJOr€HOBOJOPOJAMH,
MEXMOJIEKYJIIpHAasE U BHYTPH MOJIEKYJIsIpHas JAerujaparanusi, 3Tepudukanus, OKHUCICHUE U
JneruapupoBanre cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas
peakuus Ha MHOIOATOMHBIE CIIUPTHI. BakHeiiue npeacTaBUTENM CIIMPTOB: METaHOJ, TAHOI,
ATWIEHIJIMKOJb, INIMLIEepUH. PU3nosornyeckoe AecTBUE MeTaHojJa U 3TaHojda. PaccMoTrpeHue
MEXAHU3MOB XUMHYECKHUX PEAKLIUH.

@enonpl. CTpoeHHe, W30MEpHs, HOMEHKIATypa (PeHOJIOB, UX (U3UYECKUE CBOWCTBA H
nosyueHue. XuMuueckue cBoicta penonon. Kucnornele cBoiicTBa. B3anMHoe BiiMsHHE aTOMOB
U TPYII B MOJIEKYJIaX OpraHWYecKHX BeulecTB Ha npumepe ¢eHona. [lonmukonaencanus genona
¢ ¢opmansaeruoM. KauectBennas peakuus Ha ¢geHoin. Ilpumenenue dpenona. MHoroaromHble
(eHOIBI.

Anpnernasl U KeToHsl. Kimaccudukanus, CcTpoeHHE UX MOJIEKYJ, H30Mepus u
HOMeHKJaTtypa. OcoOeHHOCTH CTpOeHUs KapOOHWIbHOW rpymmbl. Pusndeckue CBOICTBa
dopmanbpaeruia M €ro romMojoroB. XHMHUYECKHE CBOMCTBA albJETHI0B, OOYCIIOBIIEHHBIE
HaJIMYMEM B MOJIEKYyJ€ KapOOHUJIBHOW TpyIIbl aTOMOB (TUAPUPOBAHUE, OKHUCIIEHUE
aMMMa4YHBIMHM pacTBOpaMu okcuia cepebpa u runpokcuna meau (II)). KauectBennsle peakuuu
Ha auplaerujabl. Peakmus monukoHAeHcAauu ¢eHona ¢ popMmanbaerugaoM. OCoOCHHOCTH
CTPOEHHS U XUMUYECKUX CBOMCTB KETOHOB.

Kap6onoBeie kucnotsl. CTpoeHHE MOJIEKY]T KapOOHOBBIX KHCJIOT M KapOOKCHIIBbHOM
rpynnel.  Kiaccudukauus v HOMEHKJIaTypa KapOOHOBBIX KucioT. Pusnyeckue cBOICTBa
KapOOHOBBIX KHCIIOT M HMX 3aBUCHMOCTh OT CTPOCHHs MoJekyild. KapOoHOBbIE KHCIOTHI B
npupoje. buonornyeckass posnb KapOOHOBBIX KHCIOT. OOlIMe CBONCTBA HEOPraHUYECKUX H
OpraHMYECKUX KHUCIOT (B3aUMOJEHCTBUE C METaUIaMM, OKCHUIAMH METajuIOB, OCHOBaHUSIMH,
coisiMM). BrusiHMe yrieBogOpoAHOTO pajuKala Ha CHily KapOOHOBOW KHCHIOTHL Peakius
sTepu(UKaAMU, yCIOBUs ee MpoBeaeHUs. OTHOOCHOBHBIE M MHOTOOCHOBHEIE, HEIpPEIeNbHBIC
KapOOHOBBIE KUCIOTHI. OTAEIbHBIE IPEICTABUTENN KUCIIOT.

Crnoxuble 3¢upsl. CrpoeHHE CIOXKHBIX J(QHPOB, HU30MEpHUs (MEXKIAcCOBas M
«yriaepogHoro ckenera»). HomeHkmaTypa cloXHbIX 3@upoB. OOpaTUMOCTh peakLUuU
sTepudUKaLMU, THAPOIIN3 CIOXKHBIX 3(pupoB. PaBHOBECHE peaklUU: 3TepUPUKALUU- THIPOIU3A;
(bakTOpHl, BIUSIONIME HA THIPOIIH3.

XKupsl - cnoxnble 3Qupbl raMIepuHa U KapOOHOBBIX KuCIOT. CocTaB M CTpPOEHHE
MoJekyn >kupoB. Kiaccuduxanmsa xupoB. OMbUIEHHE >XUPOB, IOJydyeHHE MbLIa. Mplia,
o0BsicHEeHHEe HuX Momwmux cBoHcTB. JXupbl B mnpupone. buomnornueckas QyHKuMs KHpPOB.
[Tousitue 06 CMC. Ob6BsicHeHne MOIOIIMX cBOMCTB Mbl1a 1 CMC.

Awmunsl. Onpenenenrie  amuHoB. CrpoeHue amuHOB. Kitaccudukauus, usomepus u
HOMEHKJIaTypa aMHUHOB. Anudarndyeckue M apoMaTuueckue amuHbl. AHWIMH. [lomydeHue
aMUHOB: aJKUJIMPOBAaHUE aMMMaKa, BOCCTAHOBJIEHHWE HHUTPOCOEAMHEHMH (peakuus 3UHHUHA).
®uznyeckue CBONCTBA AMMHOB. XMMHUYECKHE CBOMCTBA aMUHOB: B3aUMOJEHCTBUE C KUCIOTaMHU
u BoJoi. OCHOBHOCTP AMHMHOB. ['OMOJOrMYecKHil psA apoMaTHYeCKMX aMHHOB. B3anmuoe
BIMSHHME aTOMOB B MOJIEKYJIaX Ha MpUMEpe aMMMaka, anu(aTH4ecKuX M apoMaTHUECKUX
aMUHOB; aHWJIMHA, OEH30J1a U HUTPOOEH3071a.

AmuHokuciotel. CocTaB M CTPOGHHE  MOJIEKYJ  AMUHOKHUCIIOT,  HM30MEpHH.
JIBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIIOT M €€ Mpu4rHbl. B3anmopaeicTeue
AMHHOKHUCIIOT C OCHOBaHMSAMH, 00pa30BaHUE CIOXKHBIX 3(¢upoB. BzaumoaelcTBie aMMHOKUCIIOT
¢ cwibHbIMH  Kuciotamu. OOpa3zoBaHHE  BHYTPUMOJEKYJIApPHBIX  cojied.  Peaxuus
MOJIMKOH/ICHCAIIUM aMHHOKUCIOT. benku - nmpuponusie Ouomnonumepsl. l[lenTuanas rpymma
aTOMOB M nenTuaHas cBA3b. [lentuael. benku. [lepBuunas, BTOpUUHas U TpeTUYHAs CTPYKTYpPHI
0enxoB. XMMHUYECKHE CBOMCTBa OEJIKOB: TOpEHHUE, OeHATypalus, TMIpOJIN3, KadeCTBEHHbBIE
peakuuu. buonoruueckue ¢yHkuuu OenkoB. 3HaueHue OenkoB. UeTBepTHUHAs CTPYKTypa
OenKOB Kak arperamusi OEIKOBBIX M HEOETKOBBIX MOJeKysd. IobanmbHas mpobiema OelKoBOro



rogonanuss u nyru ee pemenud. llomarue JIHK wu PHK. Ilonsatue o nHykieortune,
MAPUMHUIUHOBBIX U IIyPUHOBBIX OCHOBaHMsX. [lepBUuHasA, BTOpUYHAS U TPETUYHASL CTPYKTYPbI
JHK. buonornueckas pons JJHK u PHK. I'ennas unxenepus 1 OMOTEXHOJIOTHSI.

Jlemoncmpayuu. BzanmoneicTBue Ti0K03b1 ¢ ruapokcuaoM meau(Il) 6e3 marpeBanus u
npu HarpeBaHuH. Peakuus «cepeOpsHOroO 3epKana» TIOKO3bl. [ MaApoan3 caxaposbl, HeUTI0I03bI
n kpaxmana. Komieknuss BosiokoH. KauyecTBeHHass peakuuss Ha MHOTOAQTOMHBIE CHUPTBHI.
PactBopenue rnunepuna B Bojxe M ero ruapokcuaom wmeau (II). Xumuueckue cBoicTBa
YKCYCHOHM U MypaBbHHOM KHCIOT. [Tonyuenue crnoxHoro 3¢upa. Komneknus macen. CpaBHeHHe
coiictB Mbula u CMC. Jlenarypamus OenkoB. Komnekius «Bomokaa». OOpasisl
CHHTETUYECKHUX BOJOKOH. Koarymsauus xenaTuHa CIUpTOM.

Jlabopamopuvie onvimsi. 1. KauecTBeHHass peakuus Ha Kpaxman. 2. KadecTBeHHas
peaxiusi Ha MHOroaTroMHbIe criupThl. 3. KauecTBeHHas peakuus Ha anpaeruabl. 4. O6HapyxeHue
HeTpeIebHBIX COSMHEHUN B pacTuTeIbHOM Mache. 5. KadecTBeHHast peakiiust Ha OeNKH.

Ipakmuueckas paboma Ne | « AneHTrdUKAIUS OPraHUICCKUX COCITUHECHHIN.

Konmponvnaa paboma Ne 2 «Kucinopon- u  a30TcoAepiKallfe OpraHuYecKue
COCTMHEHUS».

Tema 5. Opranuveckasi XuMusi 1 001IECTBO

Ilonatue o ButamuHax. Wx xinaccupukanus u obo3HaueHue. Ilpodunaktuka
aBuTaMuHO30B. [loHsATHE O (epmeHnTax Kak o0 OHOJIOTMYECKHX KaTalu3aTopax OenKoBOM
npupobl. OCOOEHHOCTM CTPOEHUS M CBOMCTB B CPaBHEHHMM C HEOPraHHYECKUMHU
KaTaJm3aropamMu. 3Ha4YeHHE B OMOJOTMH W NPUMEHEHHE B MpoMbIluieHHOCTH. Knaccupukaus
bepmeHTOB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTb U 3()(HEKTUBHOCTB.
[TonsiTue 0 ropMoHax Kak OMOJIOTMYECKH aKTHUBHBIX BEIIECTBAX, BBHIIOJHSIOLUIUX SHAOKPUHHYIO
peryisiiuM,  JKU3HEAEATeJIbHOCTH  opraHu3MoB.  Ilonstme o  JjekapcTBax — Kak
XUMHOTEPAIeBTUYECKHUX TpenapaTax. [ pymisl JeKapcTB: cylib(aMuabl, aHTHOMOTHKH, aCIIHPHUH.
bezonacHble criocoObl MPUMEHEHHUS JICKapCTBEHHBIX (HOpM.

HcKyccTBEHHBIE U CHHTETHYECKHUE TTOIMMEPHI U UX KIacCu(UKaIus.

Hemoncmpayus. O6pa3iel BuTaMMHOB. OOpasiibl JJeKapCTBEHHBIX MpenapaToB.

Jlabopamopuwiti  onvim. 3HAKOMCTBO C 00pasllaMy JIEKQpCTBEHHBIX IpEnaparoB
JIOMAIlIHEeH anTedyku. 3HaKOMCTBO ¢ 00pa3liaMu IIaCTMACC M BOJIOKOH.

Ipakxmuueckas paboma Ne 2 Pacio3HaBaHMe€ I1JJaCTMAcC U BOJIOKOH.

Konmponvnasa paboma Ne 3 I'onoBast KOHTpoJibHas paboTa.

ITepedyenb NpaKTHYECKHUX, JJA0OPATOPHBIX padOT M JIeMOHCTPALMIA

10 kiaace
[TepeueHs mpakTHUUECKUX padbOT
Ne Tema
Wnentudukaus opraHu4ecKux COeAMHEHUH.
2 Pacno3naBsanne macTMacc ¥ BOJIOKOH.

[Tepedens 1abopaTopHBIX paboT

Ne Tema

H3roroBneHue MOJICKYJI OpTraHNYCCKUX COCIUHECHUIA.

HonyquMe OTUJICHA U alICTUJICHA.

3HAKOMCTBO C 00pa3liaMy MPUPOAHBIX YTIEBOJIOPOAOB U NPOAYKTAMHU UX MEepepabOTKH.

KauecTBennas PCaKklyd Ha KpaxmaJl.

Ol WNF-

KaugecTBeHHbIe pC€aKy Ha MHOIOaTOMHBIC CITUPTHI.




KauecTBeHHEbIC pC€aKnu Ha aJIbACTU/bI.

OO6HapyKeHue HenpeaeNbHBIX COSTUHEHNI B PACTUTEILHOM MacJe.

KauectBennas pe€aKkiysi Ha OenKu.

||| O

3HAaKOMCTBO ¢ OOpasliaMd JICKapCTBEHHBIX IPENapaToB JAOMAITHEH MEIUIIUHCKON
anTeuKH.

10 3HAKOMCTBO ¢ 00pa3llaMH IIACTMACC U BOJIOKOH.

[Iepeuenb nemoHCcTpanu

Ne Tema

Mogenu MOJICKYJI U30MCPOB U T'OMOJIOTOB.

HpI/IMepBI YIJICBOAOPOAO0B B PA3HBIX aI'pCraTHBIX COCTOAHUAX.

KauecTBeHHEIE PCaKIM1 Ha KPATHBIC CBA3H.

HonyquI/Ie OTHUJICHA U allCTHUJICHA.

OO0pasipl CpeACTB TUTHEHBI B KOCMETUKH.

O|OTPERWN -

OO0pa31ibl JIEKAPCTBEHHBIX NPENapaToB U BUTAMHUHOB.

11 kaacc
Tema 1. CoBpeMeHHbIe NIPEACTABJICHHUSA O CTPOEHHE ATOMA

OcHOBHbBIE CBEIEHUA O CTPOEHUHM aroma. Snpo: MpoTOHBI UM HEUTpoHBI. M30TOMBLI.
DONEeKTPOHBI. DIEKTpOHHAsE 000704YKa. DHepreTudeckuil ypoBeHb. (OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB 4-r0 U 5-r0 NEpUOA0B NEPUOANUYECKON cuctemsl /.
N. MenneneeBa (mepexoaHbiXx ayneMeHTOB). IloHsTHe 00 opOMTANMSIX. S- W p-opOUTAIH.
DJEeKTPOHHBIE KOHPHUTYypaIlMd aTOMOB XMMHUYECKHUX DJIEMEHTOB.

[lepunonnueckuii 3akoH /. 1. MeHnneneeBa B cBeTe yueHus o CTpoeHUM aroma. OTKpbITHE
. . MenneneeBbIM IEPUOIUYECKOTO 3aKOHA.

[lepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa — rpaduueckoe
0TOOpakeHHE NMEePUOINYECKOro 3aKoHa. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA AJIEMEHTA,
HOMEpa Iepuoja U HoMmepa Ipynnbsl. BaneHTHble 2eKTpoHBI. [IpUunMHBI M3MEHEHUs CBOMCTB
AJIEMEHTOB B MEpUOJIaX U rpynnax (TJaBHbIX HOATPYIIAX).

[TonosxeHne BoOpoAa B IEPUOINIECKON CUCTEME.

3HayeHUe NMEePUOJUUYECKOr0 3aKOHA M MEPHUOJUYECKON CUCTEMBI XHMUYECKUX IJIEMEHTOB
. 1. Menneneesa sl pa3BUTHSI HAYKH U IOHUMAHMSI XUMHYECKOM KapTUHBI MUPA.

Hemoncmpayuu.Paznuynble GopMbl IEPUOANYECKON CUCTEMbl XMMUUECKHUX 3J1€MEHTOB /l.
H. Menpeneesa.

Tema 2. CTpoeHue BelecTBa

Nonnas xumuueckas cBa3b. Katuonsl u annonsl. Knaccugukanus noHos. MloHHble kpuc-
Tajyinyeckue penieTky. CBOMCTBA BEUIECTB C 3TUM THIIOM KPUCTAJUIMUECKUX PELIETOK.

KoBaneHTHas xumudeckas CBs3b. DJEKTPOOTPULATENBHOCTh. [lonsipHas m HenoaspHas
KOBaJIeHTHbIE CBsA3M. Jlumonb. IlonsipHOCTH CBA3M U MONSPHOCTH MoJeKynbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIM MEXaHW3Mbl 00pa30BaHMs KOBAJEHTHOW CBA3M. MOJEKyJspHbIE U
aTOMHBIE KpHUCTAJUIMYECKHE pemeTKku. CBONCTBA BEIIECTB C 3THUMH THIAMH KPUCTAJUIMYECKHUX
PEILETOK.

Merannnueckas xumuueckas cBsi3b. OCOOEHHOCTH CTPOEHUS aTOMOB MeTa/I0B. Mertanu-
yecKkas XMMHMUYECKasl CBsI3b M METaJUIMUYECKasl KpucTauindeckas pemerka. CBOWCTBa BELIECTB C
9TUM THUIIOM CBSI3H.

Bonoponnas xuMuueckas cBs3b. MexMOIIEKyIIsIpHas U BHYTPUMOJIEKYJISIpHAs. BOLOPOAHAs
CBs13b. 3HAUEHUE BOJAOPOAHOM CBSA3M [UI OPraHU3aLUK CTPYKTYp OHMOMOIUMEPOB.




[Tonmumepsl. IlnmacTMaccel: TEPMOIUIACTBI M PEAKTOIIACTBI, WX MPEICTABUTENIH U
npuMeHeHue. BoiokHa: nOpupojHble  (pacTUTENbHBIE M KUBOTHBIE) W XHMHYECKHE
(MCKYCCTBEHHBIC 1 CHHTETUYECKHE), UX MPEJICTABUTEIH U IPUMEHEHUE.

["a3000pazHoe cocTosiHME BellecTBa. [pH arperatHbiX COCTOSIHUS BOJAbL. OCOOEHHOCTH
CTpOEHUs Ta30B. MOJIsIpHBI 00bEM ra3000pa3HbIX BELIECTB.

[Tpumepsl ra3000pa3HBIX MPHUPOAHBIX CMECEW: BO3AYyX, MPHUPOAHBINA ra3. 3arps3HeHHe
aTMocdepsl (KUCIIOTHBIE JJOXK/IU, TAPHUKOBLIHA 3¢ (dekT) u 60ppda ¢ HUM.

[TpencraBuTenu razo00pa3HbIX BELIECTB: BOJOPOJ, KUCIOPO, YIVIEKHCIBIM Ta3, aMMHaK,
sTHIIeH. VX nonyuenue, cobupaHue 1 pacrio3HaBaHUeE.

Kunkoe cocrosinue BemiectBa. Boma. IloTpeGienue Boabsl B ObITY U Ha MPOU3BOJICTBE.
JKecTKoCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.

MunepasbHbie BOJIbI, UX HCIIOIb30BAaHUE B CTOJIOBBIX U JICYEOHBIX LENSIX.

Kunkre KpUCTaITBl U UX TIPUMEHEHHE.

TBEpnoe cocrosiHue BemiecTBa. AMOp(dHbIE TBEpAbIC BEIIECTBA B MPHUPOAE M B KU3HU
4eJI0BEKa, UX 3HaUEHHUE U IpUMeHeHne. KpucTaminueckoe CTpOeHHE BELIECTBaA.

Hucnepcusie cuctemsl. [lonsTre o aucnepcHbix cucreMax. JJucnepcHas dasza u qucnepeu-
oHHas cpena. Knaccudukanust AUCIEpCHBIX CUCTEM B 3aBUCMMOCTU OT arperaTHOrO COCTOSTHUS
JUCTIEPCHOM Cpe/ibl M TUCTIEPCUOHHOM (ha3bl.

['pyboaucriepcHbIE CUCTEMBI: SMYJIbCHHU, CYCTICH3UH, a3PO30JIH.

ToHKOUCTIEPCHBIE CUCTEMBI: T€lIU U 30JIH.

CocraB BemiecTBa U cMmeceil. BelecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsiTue «moas» U €€ pa3sHOBUIHOCTU: MaccoBasl (10l 3JIEMEHTOB B COEIMHEHUH, J10JIs
KOMIIOHEHTa B CMECH — JIOJI1 IpHUMEced, JI0Jii PacTBOPEHHOTO BEIeCTBA B pacTBOpe) U
oObemHas. /{0 BbIX0OAA MPOIYKTa peakLUu OT TEOPETUUECKHU BO3ZMOKHOIO.

Hemoncmpayuu. Monenb KpHUCTAJUIMYECKON pemieTku xjopuaa Hatpus. OOpasisl
MUHEpPAJIOB C MOHHOW KPHUCTAUIMYECKOM  pEIIeTKOW: KaiabuuTa, ranura. Mogenu
KPUCTAITMYECKHUX PEIIETOK «CYXOTo JbAa» (Uiu fona), anmasa, rpaduta (uiu kBapua). Mozaens
mosekynbl JIHK. O6pasupl miactmace (dheHonodpopMaibIeriuaHble, MOJINypeTaH, MOJUITHIICH,
HOJIUIMPOIMIIEH, MOJUBUHUIXIOPUI) W u3Aeiaus U3 HUX. OOpa3ipl BOJOKOH (IIEpCTh, ILIEIK,
aleTaTHOE BOJIOKHO, KalpoOH, JIaBCaH, HEWUJIOH) U mu3aenus u3 HuxX. OOpa3isl HEOPTraHWYECKUX
HOJIMMEPOB (cepa IUIacTHUeCcKasi, KBapl], OKCHJI aIFOMUHUS, IPUPOAHbIE AIIIOMOCUINKATHI). Tpu
arperaTtHbeIX COCTOSIHUSA BOZbI. OOpasiibl HAKUIM B YallHUKE U TpyOaxX LEHTPAJIbHOTO OTOIUICHHUS.
XKectkocTh BOABI M cHocoObl ee ycTpaHeHus. OOpasubl pa3iIMyHBIX AMCIEPCHBIX CHCTEM:
AIMYJIbCUM, CYCTIEH3HH, adpo3oiiei, reneit u 3omeit. Koarymsuus. Cunepesuc. Iddext Tungamns.

Jlabopamopnvie onvimel. 1. OnpeneneHyue TUNa KpUCTAIMUECKOW pEIIeTKH BEIIeCTBA U
OINMCAHUE €r0 CBOMCTB.

Tema 3. Xumnueckue peakiuuu

Peakuuu, unpymue Oe3 W3MEHEHHMS COCTaBa BEIIECTB. AJIIOTPONHS W aJIOTPOITHBIE
BUJIOM3MEeHEHHS. [IpUUYMHBl aJTOTpOonuu Ha mpuMepe MoauduKanuii Kucaopoaa, yriepoaa u
docdopa. O30H, ero OMOIOTUYECKAs POJIb.

W3omepsl u u3omepus.

Peakuuu, nnynme ¢ M3MEHEHHMEM COCTaBa BELIECTB. Peaklnu cCOeNMHEHUs, PAa3JI0KEHU,
3aMeIIeHns] W OOMEHa B HEOPraHWYECKOW W OpPraHMYeCcKOoW XWMuU. Peakmuu 5K30- W DH-
notepmudeckue. TernoBoil >PQPeKT XMMHUECKON peakuu U TePMOXUMHYECKHE YPaBHEHHS.
Peakuuu ropeHusi, Kak YaCTHBIN CIy4dail 3K30TEPMHUYECKUX PEAKIUM.

Ckopocth xuMuyeckod peakuuu. CKOpOCTbh XMMHYECKOM peakiuu. 3aBUCUMOCTh CKO-
POCTH XHMHUYECKOW pEaKUUH OT NPUPOJAbl PEArupyrolluxX BEHIECTB, KOHIICHTPAIUH,
TEMIEPATyPhLILIOMIAAN [MOBEPXHOCTH CONPUKOCHOBEHUS M Karaiauzaropa. Peakuuum romo- u
rereporeHubie. [loHsiTMe O Karamm3e W Karamuzatopax. DepMeHTh Kak OWOJIOTHYECKHE
KaTaJIu3aTopbl, 0COOCHHOCTH UX (YHKIIMOHUPOBAHHUS.



OObparuMocTh XUMUYECKUX peakiuii. HeoOpatumele 1 oOpaTuMble XUMHUYECKHUE PEaKLIUH.
CocTosiHMEe XMMHUYECKOTO paBHOBECHUS JUIsl OOpaTMMBIX XMMHUYECKUX peakuuid. CrocoObl cMme-
[ICHUS XUMHYECKOTO0 pPAaBHOBECHS Ha IpHMepe CUHTe3a ammuaka. [loHatme 00 OCHOBHBIX
HaY4HbIX IPUHIUIAX IPOM3BOACTBA HA IPUMEPE CUHTE3a aMMHAaKa UM CEPHOM KMCIIOTHI.

Pones BoOmpl B xuMuueckor peakuuu. VctuHHBIE pacTBOpHL. PacTBOpUMOCTE U
KJaccu(uKalus BELIECTB [0 3TOMY IPHU3HAKY: pacTBOPHMBIC, MaJOpacTBOpPUMBIE U
HEPAaCTBOPUMBIE BEILIECTBA.

ONEeKTPOIUTHl U HEWIEKTPOJIMTHL.  DJIEKTpoiIMTHYecKas auccouumanus. Kucnotsl,
OCHOBAHUS U COJIM C TOUKH 3PEHUS TEOPUH IEKTPOIUTUUECKOM TUCCOLMALINH.

XUMHUYECKHE CBOMCTBA BOABI: B3aUMO/IECHCTBHE C METANIaMH, OCHOBHBIMU M KUCJIOTHBIMU
OKCHJIaMH, pa3joXKeHne U o0pa3oBaHME KPHCTAIOTHAPATOB. Peakiuu ruapatanuud B
OpPraHUYECKON XUMMHU.

I'uaponu3 opraHudecKuXx M HEOpraHMYeCKHX coeauHeHui. HeoOpaTtumelil rugposius.
OOpaTUMBIA TUAPOTIU3 COJICH.

['uaponn3 opraHMYECKHUX COEAUHEHMW M €ro IpPaKTHYECKOe 3HAYEHHUE JUIsSl I1OJTY4YEHHUS
THJIPOJM3HOTO CHUpTAa W MbUIa. buosoruueckas posib THUAPOJIM3a B IUIACTHYECKOM H
HHEPTeTHYECKOM OOMEHE BEIIECTB U DHEPTUH B KIIETKE.

OxucnuTeNbHO-BOCCTAaHOBUTENIbHBIE  peakuuu. CreneHp oxucieHus. OnpeneneHue
CTETIeHU OKHCIIeHHS 10 (opmyse coenuHenus. [loHsTHe 00 OKHCIUTENHHO-BOCCTAHOBUTEIHHBIX
peakuuax. OKHUCIeHnEe U BOCCTAHOBJICHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DNeKTpoan3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DIEKTPOIIN3
pacmjgaBoB M PpacTBOPOB Ha IpuMmepe xJjopuzaa Hatpus. IIpaktndyeckoe mnpUMeHEHHE
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHHE aTIOMUHUS.

Hemoncmpayuu. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT IMPHUPOJBI BELIECTB HA IMpUMEpE
B3aMMOJICHCTBUSI paCTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHUEHTPALMU C OJUHAKOBBIMU
rpaHyJaMd IUMHKAa M B3aUMOJICHCTBHUS OJMHAKOBBIX KYCOYKOB pAa3HbIX METAJUIOB (MarHus,
[IMHKa, jKejie3a) C COJITHOM KHUCIOTOM. B3ammonelcTBHEe pacTBOPOB CEPHOM KHUCIOTHI C
pacTBOpaMH THOCYJIb(aTa HaTpus pa3IMYHON KOHLIEHTpAUM M TeMmIeparypsl. PasnoxeHue
MEepPOKCHUa BOJOpOAa ¢ MOMOIIbI0 Karanu3aropa (okcuaa maprania (1V)) m xaranasbel ChIporo
Mmsica U ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakLui, UIYIIUX ¢ 00pa30BaHUEM OCaJIKa,
ra3a uiu BoJbl. B3aumonelictBue nutus u Hatpus ¢ Bogoi. Ilomyuenue oxcuna dpocdopa (V) u
pacTBOpeHHe €ro B BOJ€; MCIBbITAHUE IOJYYEHHOTO pacTBopa JlakMycoMm. OOpasisl
KPUCTAJUIOTUIPATOB. 3aBHUCHUMOCTh CTEMEHU DJIEKTPOJMTHUYECKOW JIHCCOIMANUA YKCYCHOU
KHUCJIOTBl OT pa3baBieHus pacTtBopa. ['maponns kapOuaa kambimst. [miaponns kapOoHATOB
IIEJIOYHBIX MeTaIoB W HUTpaToB LuHKa wiu cBuHUA (ll). Ilomyuenue mbuta. Ilpocteitmume
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU: B3aMMOJECHCTBUE LIMHKA C COJITHOM KHUCIIOTOW U
xesesa ¢ pactBopoM cyinbdara meau (11).

Jlabopamopnvie onvimul. 2. Peakuuu HoHHOTO oO6MeHa.3. OnpezeneHue Xapakrepa cpesbl
C TIOMOIIIbIO YHUBEPCAILHOTO UHIUKATOPA.

Ilpakmuueckas paboma Nel «XuMudeckast peaxiusi».

Koumponvnasa paboma Nel «CtpoeHue BelecTB. XUMUYECKHE PEaKLIum.

Tema 4. BeimecTBa u UX CBOIiCTBA

Mertannel. BzanmozaelcTBue METaUIOB ¢ HEMETAUIAMU (XJIOPOM, CEpOil U KHCIOPOJOM).
B3aumoseiicTBuE 1IENOYHBIX U IIEI0YHO3EMEIBHBIX METAIIOB C BOJOW. DIEKTPOXUMHUYECKUN
pPAN HalpsDKEHUH MeTaIoB. B3amMmopelcTBME METaUIOB C PAacTBOPAMM KHCIOT W COJIEH.
AmromuHoTepmus. B3anMoseiictBre HaTpHst ¢ 3TaHOJIOM U (PEHOJIOM.

Koppo3sus metamios. [IoHsATHE 0 XUMUYECKON U 3JIEKTPOXUMHUYECKON KOPPO3UN METAJUIOB.
CriocoOb!I 3a1IUTHl METAIIOB OT KOPPO3HH.

Hewmerannsl. CpaBHHUTENbHAsh XapaKTEpUCTHKAa TaJOreHOB KakK Haubojiee TUMMHYHBIX
npeacraBuTesiell HeMeTauioB. OKHUCIUTENBHBIE CBOMCTBA HEMETAJUIOB (B3aMMOACHUCTBHE C



MeTaJlJIaMl M BOJOpOJOM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAUIOB (B3aUMOJEHCTBUE C
0oJiee IEKTPOOTPULIATEIbHBIMU HEMETAINIAMU U CJIOKHBIMH BEILECTBAMU-OKUCIUTEISIMH).

Kucnoter Heopranmueckue u opranumdeckue. Kiaccudukamums kucinor. XHUMHYECKUE
CBOMCTBAa KHUCJIOT: B3aMMOJIEWCTBHE C METAUIAMH, OKCHUIAMH METAJUIOB, THUIPOKCHUIAMU
METAJIJIOB, COJSIMH, cnupTamu (peakuus d3tepudukanuu). OcoOble CBOHCTBA a30THOM U
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTBHI.

OcHOBaHMSI HEOpraHmveckue U opraHudeckue. OCHOBaHUS, WX KIACCHU(HUKAIIHSL.
XHUMHYECKUE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBHE C KHUCIOTaMH, KUCIOTHBIMU OKCHUAAMHU U
coysiMu. Pa3nokeHue HepacTBOPUMBIX OCHOBAHUIA.

Comu. Knaccudukanus coneil: cpeanue, KUCiable U OCHOBHBbIE. XHMHUYECKHE CBOMCTBa
coJiel: B3aMMOJIEICTBHE C KUCIOTaMH, LIEI0YaMU, MeTaiiaMu U coyisiMu. IIpencrasurenu cosneit
W HMX 3HAaYCHHUE. XJIOpWUJ HATpus, KapOOHAT KaiblusA, ¢ocdaT Kaibuus (CpeIHHE COJIHN);
THIPOKapOOHATHI HATPUSI M aMMOHHMS (KUCIIbIE COJH); THIpokcokapoonar meau (11) — mamaxur
(OCHOBHas COJIb).

KadecTBeHHble peakiuu Ha XJIOpUA-, cylbhaT-, 1 KapOOHAT-aHHMOHBI, KATUOH aMMOHHUS,
katuonsl xenesa (1) u (111).

['eHeTnyeckas cBsI3b MEXIYy KjacCcaMH HEOPraHMYECKUX U OpPraHUYECKHUX COEIMHEHUH.
[loHsiTHE O TEHETMYECKOM CBSI3M M TEHETHMYECKUX psaax. [‘eHeTudeckuil psax MeTaia.
['enetnueckuit psa Hemetasia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPTaHUYECKON XUMUH.

Hemoncmpayuu. Komnexkius o0pasioB MeTauioB. BzanMopelicTBue HaTpusi U CypbMBbI C
XJIOpOM, jKeje3a ¢ cepod. ['opeHue MarHus U allOMHHMS B Kuciopone. BzaumonelictBue
HIEJIOYHO3EMEIBHBIX METAIOB C BOJOW. B3amMmopeiicTBue HaTpus ¢ 3TaHOJIOM, LHHKA C
YKCYCHOM KHCJIOTOW. AIFOMUHOTEPMUSA. B3auMoaerncTBue Meau ¢ KOHUEHTPUPOBAHHOM a30THOM
KHUCJIOTOM. Pe3ynbTaThl KOpPpO3UM METAVIOB B 3aBUCMMOCTH OT YCIOBHM €€ MpPOTEKaHHUS.
Kommeknust 006pa3ioB HemeTauioB. B3anMojelicTBHe XJIOPHOH BOJBI C PAacTBOpPOM Opomma
(vogupma)  kanmua.  Kounekuus — OpUPOTHBIX — OpPraHUYecKHX  KucjioT.  Pa3baBnenue
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI. B3anmonencTBre KOHUEHTPUPOBAHHONW CEPHON KUCIIOTBI
C caxapom, IeJUTI0030H U Menpto. OOpasibl MPUPOAHBIX MHHEPAIOB, COAEPIKAIIUX XJIOPH]
HaTpusi, KapOoHaT Kamblms, (ocdar kxampuuss u ruapokcokapbonar memu (I1). OOpasisr
MUILEBBIX MPOJYKTOB, COJACPKAIIUX T'MAPOKAapOOHATHl HATPUS U aMMOHHUS, UX CIIOCOOHOCTH K
pa3oKeHUIo MpH HarpeBaHuM. ["amenue conpl ykcycoMm. KauecTBeHHbIE peakliiy Ha KaTHOHBI U
AQHUOHBI.

Jlabopamopnvie onvimui. 4. Pacrio3naBanue XJaopuaoB U cyiabdaros. 5. Bzaumoneiicteue
LIMHKa C JKeJIe3a C pacTBOpaMu Iienodei. 6. BzauMonelicTBue IMHKA U XKejle3a C PacTBOPaMHU
KHUCJIOT. 7. 3HAKOMCTBO C 00pa3liaMy METAJIJIOB U UX pyJlaMHu.

Ilpakxmuueckas paboma Ne 2 «BemiecTBa u UX CBOUCTBa.

Koumponvnasa paboma Ne 3 «IToroBast KOHTpOJIbHAs paboTay.

ITepedyenb NpaKTHYECKHUX, JJA0OPATOPHBIX padOT M JIeMOHCTPALMIA
11 kace

[Tepeuenp npakTH4YecKux padoT

No Tema
XUMUYECKasi peakius
2 BemecTBa 1 nx cBoiicTBa

[Tepeuenp mabopaTopHBIX paboOT

Ne Tema

OHpe,Z[CJ'ICHI/IC THIIA KpHCTaHHquCKOﬁ PCHICTKU BCIICCTBA U ONIMCAHUC €O CBONCTB.

2 Peakmyun nonHoro ooMena.




OmnpeneneHne xapakTepa cpe/ibl ¢ MIOMONIbI0 YHHBEPCATLHOTO WHAMKATOPA.

Pacnio3naBanue XJI0pua0B U CyIb(paTOB.

B3anmopeiicTBre ITMHKA U KeJe3a C paCTBOPAMU IIEIOYCH.

B3anMozeincTBre HUHKA U JKeJle3a ¢ paCTBOPAMM KUCIIOT.

N[O oA~ W

3HaAKOMCTBO C 06pa3uaMH MCTAJIJIOB U UX pyJaMH.

[lepeuenb nemMoHcTpanui

Ne Tema
1 AHau3 ¥ CUHTE3 XMMUYECKUX BEIIECTB.
2 Moie11 MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX PELIETOK.
3 [Tonyyenune atoTponHbIX MoauduKanuii cepsl U hocdopa.
4 PacTBopeHue okpaiieHHBIX BemecTB B Boje (cynbdara menu (1w np.).
5 OO6pa31bl NUIEBbIX, KOCMETHYECKUX, OMOJIOTUYECKUX U MEAUIIMHCKUX 30JIeH U reneil.
6 3aBUCHMOCTb CKOPOCTH PEAKIIMU OT KOHLIEHTPALlUU U TEMIIEPATYpHI.
7 Pa3noxxeHne nepokcua BOJopo/ia B IPUCYTCTBUM KaTaJlu3aTopa.
8 Dddext Tunnans.
9 I"openue cepsl, pocdopa, xkene3a, MarHus: B KUCIOPOJIE.
10 OO6pa3ibl METAIJIOB U MX COSAMHEHUH.
11 B3anmopaeicTBrE MIEIOYHBIX U IIEJIOYHO3EMENBHBIX METAJJIOB C BOJOM.
12 B3anMopeiicTBue Meau ¢ KUCIOPOJOM H CEpOil.
13 OMnbITHI 10 KOPPO3UH METAIJIOB U 3aLIUTE OT HEe.
14 OO0pa31ibl METAJUIOB U HEMETAJLIOB.
15 Bosroska iiona.
16 N3roroBieHune M1010BOM COUPTOBON HACTOMKH.
17 B3anMHOe BbITECHEHUE TAJIOTEHOB U3 PACTBOPOB UX COJIEH.
TEMATHUYECKOE IINTAHMPOBAHUE
10 kace
JleITeJIbHOCTD YUHTeJIsl €
y4yeToM padouei
Koa- NPOrpamMMbl BOCIIUTAHUS
Ne ni/m Tema ypoka BO
4acoB
Teopusi cTpoeHUst OPraHUYECKUX COCTUHEHUI 2
1 IIpeamer oprannueckol XuMun. BBoIHBIN 1 YcraHaBnMBaTh
nHCTpYyKTax no Th JIOBEPUTENbHBIE OTHOIIECHUS
2 Teopus cTpoeHUsE OPraHUYECKUX COCTUHEHUN. 1 MEXKIY YHIUTCIIEM 1
BBoaHbIN KOHTPOJIB. o0yyaromuMucs,
CIOCOOCTBYIOLIUX
MIO3UTUBHOMY BOCIIPUATHIO
yJamumcst TpeGoBaHUN 1
Ipoch0 yuuTesst
Yr/1€B0A0PObI M X NPUPOAHbIE HCTOYHUKH [ 12




JlesiTeIbHOCTD YYUTEJIsl €
y4yeToM padouei

Koui- NpPOrpaMMbl BOCIIMTAHUS
Ne n/m Tema ypoka BO
4acoB
3 AJIKaHBbI 1 [IpuBnekars BHUMaHKE
4  |AnkeHsl 1 oOyuaromuxcst K
3) Ankanuensl. Kayuyku 1 LICHHOCTHOMY aCIIeKTy
6 AJKUHBI. ALIETUJICH. 1 M3y4aeMBIX Ha ypOKC
7 |Apensi. 1 SIBJICHUU, TIOHSATUH, IPUEMOB
8  [[IpupopaHble ¥ OMYTHBIC Ta3bl 1
9 [Hedts u ciocoObI ee mepepaboTKH. 1
10 |KamenHslit yrosp u ero nepepadborka 1
11  |Pemenue reHeTUYECKUX IEMOYEK MO TEME 1
«YTIeBOJOPOJIBI»
12 |Pemenue 3ama4 1o Teme «YJII€BOIOPOIBI 1
13 |O6o0meHue U cucTeMaTu3anus 3HaHUH 00 1
YTJIEBOAOPOJIaX.
14 |KontpoabHasi pabora Ne 1 «Teopus ctpoeHus 1
OpPraHUYECKUX COCTUHEHHUH. YTIEBOIOPOIBDY.
Kucnopoa- u a3orcoaep:kauniue opranuueckue | 16
coeTMHEeHHsI
15 |OpHOaTOMHBIE CIUPTHI. 1 | YopaBnars yueOHbIMU
16 |MHOroaroMHbIC CITUPTHI. 1 TPYIIIAMU C LETBIO
17 |denomn. 1 | BoBneuenus oOyuaromuxcs B
18 |Aubaeruasl U KETOHBL. 1 npoiece odyyeHusl,
19  [KapGoHOBBIE KMCIIOTHI. 1 | MOTMBHpYs MX y4eOHO-
20  |Croxubie 2¢upsl. XKupbl. 1 | MOSHABATEIRHYIO
21  |Yrnesonsl. 1 ACATENEHOCTR
22  |Pemenue 3amayd mo TemMe 1
«Kucnopoacoaepxaiinue opraHuuecKue
COCITUHEHUS)
23  |AMuHBI. AHWIVH. 1
24  |Amunoxucnotsl. benku. 1
25  [Pemenwme 3amad mo Teme «A30TCOACpKAIIHE 1
OpPraHHYECKHUEe COCTMHEHUS
26  [['eHeTmyeckas CBSI3b MEXAY KJIaccaMu 1
OPraHNYEeCKUX COCTMHECHUM.
27 |PemeHne reHETUYECKUX 1IETIOUYEK 1
28 [[IpakTmueckas padora Ne 1« neHTrduKkanys 1
OpPTaHWYECKUX COCTUHECHHID.
29 |O0o00enne U cucTeMaTU3alys 3HAHAHN O 1
KHUCTIOPOJI- ¥ a30TCOIEPKAIINX OPTaHNYEeCKUX
COCJTUHEHUSX.
30 [KonTpouabHas padora Ne 2 «Kuciopoa- u 1
A30TCOJIEpIKAIINE OPTAHHYECKHE BEIIECTBA
Opranuyeckasi XUuMHsi ¥ 00111eCTBO 6
31 |buorexHonorus 1 | PeanuzoBbiBaTh




JlesiTeIbHOCTD YYUTEJIsl €
y4yeToM padouei
Koui- NpPOrpaMMbl BOCIIMTAHUS
Ne n/m Tema ypoka BO
4acoB
32  |Knaccuduxanus noaumepos. MIcKyccTBeHHbIE 1 | BocnuTarenpHble
HOJIMMEPBI. BO3MOYKHOCTH B Pa3JIMYHBIX
33  |CuHTETHYECKHE MOJIMMEPHI 1 | BUAax nesTenbHOCTH CO
34  |lIpakTnuyeckas padora Ne 2 «Pacrno3HaBanue 1 CJIOBECHOM (3HAKOBOM)
IJIaCTMACC U BOJIOKOH. OCHOBOH: CHUCTCMATHU3alMA
35 |KourtpoabHas padora Ne 3 «'ogoBas 1 | yuebuoro marepuama
KOHTpOJIbHAs padoTa»
36  [OGo6mIaroiiee NOBTOPEHHE Kypca 1
UTOI'O: 36
11 kaacc
Ne | HaumenoBanue tem u pasnenos | Koiamuec Moayab «IIIKOJIBHBIH YPOK»
TBO
n/ 4acoB,
11 oTBeJeH | JleATeJbHOCT Kanennapsp codbiTuii
HbIX HA b YYHUTeJIs €
OCBOEHHe yueToM
3HAHMH pabouei
NPOrpamMMmbl
BOCIIMTAHUS
Ctpoenue BemecTs 6 4acos
1 OcHOBHBIE CBeJleHUs O cTpoeHuu | 1 VYcranasnusar | Jlens 3nanwmii 01.09.2023
aToma. b Jlenb paOOTHUKOB HEPTAHON U
2 Ilepuoanueckuii 3akon /.M. 1 JIOBEPUTEIIbHBI | Ta30BOM MPOMBILIJIEHHOCTH
MenzeneeBa B CBETE YUEHHS O e otHomrenust | 03.09.2023
CTPOEHHMH aToMa. MEXIY MexnyHapoaHbIH 1€Hb
3 OCHOBHBIE BUIbI XUMUYECKOU 1 YUUTENIEM U rpamotHOCTH 08.09.23
CBSA3H oOyuatomumuc | BceMupHblil 1eHb KpacoThl
4 | BogopoaHas XuMudeckas cBs3b. | 1 1, 09.09.23
Kpucramimueckue pemeTku crocoOcTByt0 | [leHb paOoTHHKA aTOMHOMN
5 ITonmumepsl. Ilmactmaccsl. 1 JEEEZD npomsbILIeHHOCTH 29.09.23
Bonokna. MO3UTUBHOMY | MeXyHapOIHBIN J€HB TOKUIIBIX
6 JlucniepcHbIE€ CUCTEMBI. 1 BOCIIPHATHIO mozeit 1.10.23
y4dammmcst MexnyHapoaHbIl I€Hb Bpada
tpeboBanuii u | 02.10.23
npocb0 MexnyHapoAHbIN JE€Hb YUUTEIS
YIUTEIS 05.10.23
JleHb pabOTHHUKA CEIBCKOTO
X035HCTBA U TepepadaThIBAIOIICH
npomsbleHHocty 08.10.23
Bcemupnsiii 1enp mourst 09.10.23
Xumnyeckue peakuuu 11 yacos
7 | Knaccudmxanus xummaeckux |1 | Veranamuar | 21.10.23 190 ner co aust HoGenn




peakiuii b Anbdpen bepaxapn (1833-1896) —

8 CKOpOCTh XMMHUYECKHUX peakimid. | 1 JIOBEPUTENbHBI | IIBEICKUI HHKEHEP-XUMHUK.

9 O0paTUMOCTh XUMHYECKHUX 1 e otHouieHust | Jlenb paboTHHKA aBTOMOOUIBHOIO
peakiuii. XuMHUYECKOe MEXIY U TOPOACKOTO MACCaKUPCKOTO
paBHOBECHE YUYUTEIEM U Tpancnopra 29.10.23

10 | DaekTponUTUYECKAS 1 obyugaromumuc | Jleup obpazoBanus KOHECKO
auccoranus. BomxopoaHbiii A, 04.11.23
MOKAa3aTeNb croco6cTByto | JIeHb HAPOHOTO €TUHCTBA

11 | Peakiuu HOHHOro OOMeHa 1 LIHX 12.11.23 MexyHapoiHbId JIEHb,

12 | I'uaponus opraHuyecKux u 1 MMO3UTUBHOMY | ITOCBSIIEHHBINA TEPIIUMOCTH
HEOPraHWYECKUX COCTMHEHUN. BOCIIPHUATHIO TOJICPAHTHOCTH

13 | OkucauTenbHO — 1 ydamuMceA 16.11.23
BOCCTAHOBUTEIIbHBIE PEAKIIUN TpeboBaHui 1 | MeXIyHapOIHBIN I€Hh OTKa3a OT

14 | DaekTposus. 1 npocko Kypenu:i

15 | IIpakruyeckas padora Nel 1 yauTem HleHb pakeTHBIX BOHCK 1
«XuMHUECKas peaKiis apTiiiepun 19.11.23 )

16 | IToBropenue u 0600mIEHNE 1 Beemnpubiit nenb pedénka
W3YYEHHOTO 20.11.23 .

17 | KontponbHas pabota Ne 1 1 BcemupHbIii NeHb TEEBUICHUS
«CTpoeHue BeIIecTB. 21.11.23 . .
XuMHu4ecKasi peaxius» JleHb croBapei M SHIUKIIOTC AN

22.11.23
BceemupHslii 1eHp HHGOpMALIUN
26.11.23
Hens Marepu B Poccun 26.11.23
BcemupHslii 1eHb 60pb0OBI CO
CITNdom 01.12.23
MexnyHapoaHbIi J€Hb JTH0JEH C
OTpaHUYEHHBIMU (HPU3HUECKUMU
BO3MOXHOCTsIMU 3.12.23
MexnyHapoaHbIN JEHb
JTO0OPOBOJIBIIEB BO UM
9KOHOMHYECKOTO ¥ COITUATEHOTO
pa3Butus JleHb BOJIOHTEPA
05.12.23
MexyHapoaHbIi AEHB IIPaB
yenoseka 10.12.23
JHens Koncrutynnn Poccuiickoit
Oenepanun 12.12.23
Mex1yHapoaHbIi 1€Hb KUHO
28.12.23

BemecTBa n ux coiicrsa 10 yacon

18 | Metamibl ¥ cIOCOOBI UX 1 VYcranaenuBar | HoBoronuuii npazanuk 1.01.24
MOJTYYEHHU ST b MexnyHapoaHbIN A€Hb

19 | Xumndeckue cBoiicTBa MmetamuioB | 1 JOBEpUTENbHBI | «crmacu6o»11.01.23

20 | Hemeramibt 1 e otHomreHust | 14.01.24 Craperit HoBbrlit ron

21 | Kucrnorsl HEOpraHu4IeCcKHe 1 MEKIY 19.01.24 Kpeutenue I'ocrioHe nim
OpraHUYECKHE. YUYUTENEM U Cearoe borosiBnenue

22 | OcHOBaHUS HEOPTAHUYECKUE U 1 obyuaromumuc | 23.01.24 Jlens pydHOTO THChMa
OpraHHYecKHe. A, Jlenb nmovepka

23 | AM¢oTepHbIe COETUHEHNS 1 crocobctByto | 25.01.24 JleHb poccHiicKOTO
HEOPraHUYECKHe 1 1111704 cTyneHdecTBa TaThsIHUH JICHB




OpraHHYeCcKHe.

24 | Counn. 1

25 | IlpakTuyeckas padbora Ne 2 1
«BelecTBa U UX CBOWCTBAY.

26 | IloBTOopenue u 0000IICHNE 1
W3YYCHHOTO

27 | KonTtpoabsHas padbora Ne 2 1

«BeniecTBa 1 UX CBOMCTBa»

MO3UTUBHOMY
BOCIIPHUSITHIO
YUaAIIAMCS
TpeboBaHUM U
pochO
YUUTEIIS

29.01.24 MexnyHapoaHbIN AEHb
MOOMITU3ALMY TIPOTHUB SACPHOM
BOMHBI

MexnyHapoaHbIi AEHD
roBenupa 31.01.24

8.02.24 190 nert co ous
poxnaenus .M. Menzaeneena,
Y4E€HOIr0-3HIMKIIONEIUCTA.

300 et co IHS OCHOBAHUS
Poccuiickoit AkaneMun Hayk.
MexnyHapoaHbIi A€Hb JapeHUst
kuur 14.02.24

Jennb 3amutanka OtedecTBa
23.02.24

MexnyHapoaHbIN )KEHCKUI
nens 08.03.24

09.03.24 90 et co IHS pOKIACHUS
COBETCKOI'O JIETYHKA-
kocMoHaBTa lOpus AnexceeBuua
I'arapuna

Henb moopeix gen 15.03.24
20.03.24MexnyHapOoIHbIN 1€Hb
CYACThSA

COBPEMCHHOC 001IeCcTBO 7 YacoB

Xumus "
XUMHYecKasi TEXHOJIOTHS. 1
XHUMHYECKasi TPAMOTHOCTh 1
['eHeTnyeckas CBSI3b MEXKIY 1
KJIacCaMH HEOPraHUYECKUX
COE€IMHEHUN
[ToBTOpeHue u 0600meHue Kypca | 2
KonrpomnsHas padora Ne 3 1
«ToroBasi KOHTpOJIbHAS
paboTtay
[Tonsenenue UTOroB roja 1

YcranaBnuBar
b
JIOBEPHUTEIIHHBI
€ OTHOIICHUS
MEXTY
YUUTEJIEM U
00y4aronuMuc
a,
CIOCOOCTBYIO
1111704
MO3UTUBHOMY
BOCTIPUSTHIO
yUanmmcst
TpebOBaHU 1
npocb0
VAUATEISA

07.04.24/]enb BeCEHHETO
PaBHOJICHCTBUS

BcemupHsbIil 1eHb 3T0POBbS
BceMupHblii IeHb aBUALIMU U
KOCcMOHaBTUKH 12.04.24

22.04.24 BcemupHbIi 1eHb 3eMIIn
26.04.24 MexnyHapOHbII 1€Hb
MaMsTH )KEPTB paJUaIllMOHHBIX
aBapuil 1 KatacTpod

27.04.24 Mex1yHapOIHBIN 1eHb
BETEPUHAPHOTO Bpaya

28.04.24 BceMupHbIi 1I€Hb OXpaHbl
Tpyna. JleHb XUMUYECKOU
0€30MacHOCTH

01.05.24 Jlens Becnel u Tpyna
03.05.24 BcemupHblii 1eHb
Connua

05.05.24 TlpaBocnasnas [Tacxa.
Bockpecenne Xpucroso
MexnyHapoaHbIA JE€Hb aKyIIEPKU
09.05.24 Jlenn IToOenpr

12.05.24 BceMupHBIil 1€Hb
MEIUIIMHCKUX CECTEP

JleHb 5K0I0ru4ecKoro
obpa3oBanus 12.05.24
MexnyHapoaHbIN A€Hb

cembu 15.05.24

Jlenb papmanieBTH4ecKoro



https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://bibliopskov.ru/pskov-pasha.htm
https://bibliopskov.ru/pskov-pasha.htm

pabornuka B Poccun 19.05.24
Jlenb xumuka B Poccun 26.05.24

Hroro: 34 gyaca

1. MarepuajibHO-TeXHHYECKOEe H YUeOHO-MeTOoAuYecKoe odecrneyeHmne
o0pa3oBaTeIbHOIO Mpolecca

Y4eOHukm:
1. Xumus 11 kmacc: y4eOHUK Juis 0O0mIe0o0pa3oBaTelbHBIX OpraHu3amui: 0a30BBII
ypoBens/ O.C.I'abpuensa, U.I.Octpoymos, C.A.CrnankoB.-2-¢ u3ganue.-M.:IIpocBenienue




