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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpUIAIONIUM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pEaKIIUH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas U HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a011Iel 10 O0BSACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKAHUSA, HMEIOIMMH KYJIBTYPOJOTMYECKU M MPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNA XUMHH, TOMOTaloT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4. B 1enom coaepkanue yaeOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs: IHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX YYEOHBIX JEUCTBUI, HMEIONMX 0a30BO€ 3HAUCHUE JUIS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U MCCIIENO0BATENIbCKON JIEATEIbHOCTH, 3aHUMAIOLICH BaXXHOE MECTO B IO3HAHUHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBJISIETCS BIIOJIHE OIPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOUEBbIE MOHSATHS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JAESATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CerojHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHANBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HAaYEHHUE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalHUsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMNBITa ACATEIBbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETCHUS OIBITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XuMus», u3ydyaeMbli Ha 0a30BOM YpOBHE, SIBISETCA 00s3aTCIbHBIM YUEOHBIM
IPEIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHUYECKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHBIE 0OJ0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BELIECTB, HAOJIOJECHUE U
ONMMCaHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAILEHUIO0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN aJKaHOB: (U3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJIyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakumu  TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATALMH, OKHUCICHUS W
IIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3MUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu TaJloreHUpOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TMpUMEHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaquTU4yeckuil), muponus. IlpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOHOIO BEIIECTBA WJIM MPOAYKTA PEAaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (PEaKIUU C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJOTHI KaK TMPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeUoNIo3bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIOTBHI Kak aM(OTepHbIE OpraHWYecKue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPU3ALMS U TTOJIMKOHACHCALINS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaLMs, NePUOJUIHOCTb, HAOIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEIIMUMHBI M €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEeBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[lIepuonnuecknit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Mertamisl. Ilonoxxenune meramnosB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJIWi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 00Opa3I0OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB W MaTEpPUAJIOB: BAXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XUMUHU B 11 Kiacce OCyIIeCTBIIIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccupuKaius, I[EepUOJUIHOCTb, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKUE BEITMYUHBI U CIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM H TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  IpOIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXcs M0 peau3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU €S TEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJECHUE M IMOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINUX 3/J0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBaHus, Oyaymiedl mpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0TIOIL30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HANpPABICHHOCTH W Ba)XXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPpyAa H OKOJOTUYECKH KOMQPOPTHOW IKM3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIuyHbIX cepax npodeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHPGJIMCTHI)IG) 06IIICHay‘1HBIe MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTDL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0yyJaromuxcs WCII0JIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMH H  PETYJISSTUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3a/aBas IapaMETPbl W KPUTEPUH MX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS ISl OOBSCHEHUS! OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJIeHUs] (MHAYKTHUBHBIE, JEAYKTUBHBIE, IIO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ynbrar, (opmMymupoBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTepHETa), aHaTM3upOoBaTh WH(OPMAIUIO PAa3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpaTh  ONTUMalbHYIO  GOpMYy  MpPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, POpMyIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HACH, (OPMYJIUPOBATH CBOM  MPEJJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKONW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHUe YHUBEPCAJTBHBIMHU PEryJIATUBHBIMH JeCTBUSIMMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU YYE€OHBIX M UCCIIENOBaTEIbCKUX 3a/lay, BHIOMpaTh Haumbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

NNPEJMETHBIE PE3YJIBTATHI

10 KITIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckass XUMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElICHUS MPAKTUYECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJIE€BOI0POIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOU eSATEIILHOCTH YE€JIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematuaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€apUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 11t 00bsICHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

chOpMUPOBAaHHOCTh  YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), UJUTFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIUN);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHUS JJId MPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTaHUYECKUX BEIIECTB IPU HAIrPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEILIECTB, Je€HATypalus OEJIKOB IpPU HarpeBaHUU, IBETHHIE PEaKIHU OEJIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  MpaBUiia  SKOJOTHYECKH
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsATh Ha mpuMmepax crocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIUMXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOH  COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JAEATEIHHOCTH YETIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAs U3BECTh, MUThEBAs CO/AA, IUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAJUINYECKasi, BOJOPOHASI) B COCTUHEHUSX, THUII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeiIEHHOMY Kiaccy/rpymnme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa U J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, 00 CHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «QHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IuMYHBIM IpPHU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TMPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
NIpH XUMHUYECKHX PEaKIMIX, MacChl BEIIECTBA MM 00BEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKUHN
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pEeaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECCTB, MOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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«HonyquI/Ie OTUJICHA U I/I3y[I€HI/I€
€r0 CBOMCTB»

content/free-content

Anxanuensl. byranuen-1,3 u https://www.gosuslugi.ru/edu-
9 metuinOyraauen-1,3. Iomydenue content/free-content

CHUHTETUYECKOI'O Kay4yKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH https://www.gosuslugi.ru/edu-
10 CTPOEHUS, TOMOJIOTMYECKHAN DS, content/free-content

AleTuneH — MnpoCcTenIuii

IpeACTaBUTCIIb AJIKUHOB

BbIUACIEHNS 10 YPABHEHHIO https://www.gosuslugi.ru/edu-
11 XUMHYECKOH PEAKIHH content/free-content

ApeHbI: GeH30J1 1 TOTYOIL. https://www.gosuslugi.ru/edu-
12 TOKCHIHOCTh aPEHOB content/free-content

I'eneTnueckas cBs3b yrieBOAOPOIOB, https://www.gosuslugi.ru/edu-
13 NPUHAUIEKAMUX K PA3THIHEIM content/free-content

KJ1accam

[IpupoHbIE UCTOYHUKHI https://www.gosuslugi.ru/edu-
1 YIJICBOIOPOIOB: PUPOIHBIN ra3 u content/free-content

MONyTHBIC He(PTSIHBIC Ta3bl, HEPTH U

MIPOJIYKTHI €€ mepepadoTKu

[IpupoaHbIe HCTOUHUKHU https://www.gosuslugi.ru/edu-
15 YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U content/free-content

MOMyTHBIE He(TAHBIE ra3bl, HEYTh U

MIPOIYKTHI €€ nmepepaboTKu

KoHTponbHasi paGoTa 110 paszeny https://www.gosuslugi.ru/edu-
16 «YTIEBOIOPOTB content/free-content
17 IIpenenbHble OMHOATOMHBIE CIIUPTHI: https://www.gosuslugi.ru/edu-
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METaHOJ U 3TaHoJI. Bopopoanas

content/free-content

CBSI3b

MHOTOATOMHbIE CIHPTHI: https://www.gosuslugi.ru/edu-
18 STHJICHTJIMKOJIb W TJIHIICPUH content/free-content

@DeHOJI: CTPOEHUE MOJIEKYIIBI, https://www.gosuslugi.ru/edu-
19 (pu3MYecKue ¥ XUMHYECKUE content/free-content

CBOMCTBA, IPUMEHEHHNE

Anbaernst: popMaTbIEr /L 1 https://www.gosuslugi.ru/edu-
20 aneTambIern, ANeTon content/free-content

OHOOCHOBHBIE TIPE/ICTbHBIC https://www.gosuslugi.ru/edu-
21 KapOOHOBBIE KUCIIOTBI: MypaBbHHAs content/free-content

1 yKCyCHast

[TpakTrueckas padota Ne 2. https://www.gosuslugi.ru/edu-
22 «CBolicTBa pacTBOpa YKCYCHOI content/free-content

KHCITIOTBI»

CreaprHOBas ¥ OJICMHOBAs KUCIIOTHI, https://www.gosuslugi.ru/edu-
23 KaK MPEICTABUTENH BHICIIHX content/free-content

KapOOHOBBIX KHCIIOT

Mpbuia Kak COJIM BBICIIUX https://www.gosuslugi.ru/edu-
24 KapOOHOBBIX KHCIIOT, X MOTOIIEE content/free-content

IIEUCTBUE

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC https://www.gosuslugi.ru/edu-
25 KapOOHOBEIX KUCIOT. ['uaposu3 content/free-content

CIIOXHBIX 3(pUpoB

JKUpbI: THAPOIIN3, IPUMEHEHNE, https://www.gosuslugi.ru/edu-
26 OuonoruYecKas poJib KUPOB content/free-content
27 YrneBopl: cocTaB, Kiaccu(uKaIus. https://www.gosuslugi.ru/edu-
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Baxxueiimue npeacraBuTeNnu:
TJII0K03a, (PyKTO3a, caxaposa

content/free-content

Kpaxman u nemronosa kak

https://www.qosuslugi.ru/edu-

28 1 content/free-content
IIPUPOIHBIE ITOJIUMEPBI
KouTposbHast paboTa 1o paszaerny https://www.gosuslugi.ru/edu-
29 «Kucnopoconepxanime 1 content/free-content
OpPraHWYECKUE COCTUHEHHUS/
Bcepoccuiickas mpoBepouHas paboTa
OO01as XxapakTeprucTUKa https://www.gosuslugi.ru/edu-
30 a30TCOJIEPKAIMX OPraHMUEeCKUX 1 content/free-content
coenuHeHUH / Beepoccuiickas
MpoBepoyHasi paboTa
https://www.gosuslugi.ru/edu-
31 AMUHBI: METUJIAMMH U aHUJIUH 1 content/free-content
AMUHOKHUCIIOTHI KaK aM(pOTepHbIe https://www.gosuslugi.ru/edu-
OPraHMYECKHE COEIUHEHUS, X content/free-content
32 onoJsiornyeckoe 3HaueHue. Ilenrumusl. 1
Benku kak mpupoIHbIC
BBICOKOMOJICKYJISIPHBIC COCMHCHHSI
OCHOBHBIE TOHSTHS XHMUH https://www.gosuslugi.ru/edu-
33 y 1 content/free-content
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHBIE METOABI CHHTE3A https://www.gosuslugi.ru/edu-
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHHMIA. 1 content/free-content
[TnacTmacchl, kKayqyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Komrpoarmrre | Ipaxrirecikue u3yueHusi | oOpa3oBaTesibHbIE
padoTsI padoTsI pecypebi
D Y y— — https://www.gosuslugi.ru/edu-
! DneKTpoHHass KOHPUTypalusi aTOMOB ! content/free-content
[Iepnoanueckuil 3aK0H 1 https://www.gosuslugi.ru/edu-
ITepyouyeckas CHCTEMA XMMHYIECKUX content/free-content
2 snemenToB JI. . MenpeneeBa, ux 1
CBS3b C COBPEMEHHOM TeOpHUeEn
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB https://www.gosuslugi.ru/edu-
XUMHYECKHX JIEMEHTOB 1 UX content/free-content
3 COEJIMHEHUH IO TpynnaM U NeproaaMm. 1
3HayeHHue NEePUOIMYECKOTO 3aKOHA 1
CHUCTEMBI XUMHUYECKHX d1eMeHTOB [. 1.
MenneneeBa B pa3BUTHH HAYKH
Crpoenue BellecTBa. XUMUYECKast https://www.gosuslugi.ru/edu-
4 CBs3b, €& BUJbI, MEXAHU3MBI 1 content/free-content
00pazoBaHuUs KOBAJICHTHOM CBSI3H.
Bopoponnas cBsizb
BanenTtHocTb. https://www.gosuslugi.ru/edu-
5 OneKTpOOTpULATENBHOCTh. CTENEHb 1 content/free-content
okucneHus. BellecTBa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS
6 [IoHATHE O AUCIIEPCHBIX CUCTEMAX. 1 https://www.gosuslugi.ru/edu-
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HctuHHbBIC U KOJIOUHBIE PACTBOPHIL.
MaccoBas 10714 BelecTBa B pacTBOPE

content/free-content

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCANHEHUMN.

https://www.qgosuslugi.ru/edu-
content/free-content

! I'eneTnyeckas CBsA3b HEOPraHUICCKUX
BEIIECTB, PA3JIUIHBIX KJIACCOB
Knaccudukanust XauMuueckux peakiuii https://www.gosuslugi.ru/edu-
B HEOPraHMYIECKON ¥ OPraHM9EeCKOi content/free-content
g XUMHH. 3aKOH COXPaHCHHS MacChl
BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAIIECHUS SHEPTHH TIPH
XUMHYCCKHAX PEaAKIIHIX
CkopocTh peakiuH. OB6paTuMbie https://www.gosuslugi.ru/edu-
o peakiuu. XUMHYECKOE paBHOBECHE content/free-content
[IpakTuueckas padota Ne 1. «Bnusiaue https://www.gosuslugi.ru/edu-
10 pasnUYHEIX GAKTOPOB HA CKOPOCTh content/free-content
XUMHUYECKON PEaAKIIUN»
DJIEKTPOJIMTUYECKAS] JUCCOIUALIMS. https://www.gosuslugi.ru/edu-
[ToHsATHE O BOJOPOIHOM IIOKA3aTENE content/free-content
11 (pH) pactBopa. Peakunu HOHHOTO
oOMeHa. ['uaposin3 opraHm4ecKux u
HEOPraHNUYECKUX BEIECTB
OKHUCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE https://www.gosuslugi.ru/edu-
12 peakuun. [TousTre 00 DIEKTPOIIU3E content/free-content
pacriaBoB U pacTBOPOB COJEi
KoHTpoIbHAs paGoTa 10 pasieny https://www.gosuslugi.ru/edu-
13 «Teopernyeckre OCHOBBI XUMUM» content/free-content
14 MeTamisl, UX IOJOKCHHE B https://www.gosuslugi.ru/edu-
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[epuoanyeckoit cucTeMe XUMHUYESCKUX
aneMmeHTOB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB.
OO0mue dpuznyecKkue CBOMCTBA

content/free-content

METaJJIOB

CrutaBbl METaJLJIOB. https://www.gosuslugi.ru/edu-
15 DIEKTPOXUMHIECKHHN P/l HAPSHKEHHIA content/free-content

METaJJIOB

XuMHYECKHE CBOMCTBA BAKHEHIITUX https://www.gosuslugi.ru/edu-
16 METaIIoB (HATPHUii, KaIuii, KalbIui, content/free-content

MarHuii, aJlOMUHUIN) U UX COeTMHEHUN

XUMHUECKHE CBOICTBA XpOMa, MEJIU U https://www.gosuslugi.ru/edu-
17 P — content/free-content

XUMHUecKHe CBOWCTBA IMHKA, JKele3a https://www.gosuslugi.ru/edu-
18 T — content/free-content

[Ipaktuueckas padota Ne 2. "Pemenne https://www.gosuslugi.ru/edu-
19 OKCIIEPUMEHTANIBHBIX 33724 [10 TEME content/free-content

«Metamb»"

Hewmerannebl, ux nojioxxeHue B https://www.gosuslugi.ru/edu-
20 IMeproquyecKoit CHCTEME XUMUUECKHX content/free-content

anemenToB /. 1. MenaeneeBa u

0COOEHHOCTH CTPOCHHUS aTOMOB

®usnyecKkue CBOMCTBA HEMETAIIOB. https://www.gosuslugi.ru/edu-
21 AnnoTpomnus HeMeTajuloB (Ha mpumepe content/free-content

KHCIopoa, cepsbl, pochopa u

yriepoja)
29 XUMHUYECKHE CBOMCTBA rAJIOTEHOB, https://www.gosuslugi.ru/edu-

CCPBI U UX COE€OUHECHUI
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content/free-content

Xumuueckue cBoicTBa a30Ta, hochopa https://www.gosuslugi.ru/edu-
23 T — content/free-content

XuMudeckue cBoiiCTBa yrieposa, https://www.gosuslugi.ru/edu-
24 KPEMHST H HX COSHHCHH content/free-content

[IprMeHeHne BaKHEUIINX HEMETAILIOB https://www.gosuslugi.ru/edu-
25 ¥ MX COEIMHEHHI content/free-content

O0600611eHre U cucTeMaTu3alus 3HaHu| https://www.gosuslugi.ru/edu-
26 o teme «Hemeraiey. Beruncnenus content/free-content

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUHA

1 TEPMOXUMHYECKHUE PACUETHI

[Ipaktruueckas padota Ne 3. «Pemenne https://www.gosuslugi.ru/edu-
27 HKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME content/free-content

"Hemertanmsl"»

KoHTponbHast paGoTa 1o TeMam https://www.gosuslugi.ru/edu-
28 «Mertamne u «Hemeraibi» content/free-content

Heopranuueckue u opraHuyeckue https://www.gosuslugi.ru/edu-
29 kucioTel. Heopranuueckue u content/free-content

OpraHHYeCcKHUe OCHOBAHUS

AMdoTepHbIe HEOpraHUYECKUE U https://www.gosuslugi.ru/edu-
30 OPraHM4eCKUe COCAUHEHUS. content/free-content

I'enetnueckas CBsI3b HEOPraHMYECKUX U

OpPraHUYECKUX BEUIECTB

Ponb xumuu B obecrieueHNH https://www.gosuslugi.ru/edu-
31 9KOJIOTMYECKOM, SHEPreTHUECKON U content/free-content

MHUILEBOM 6630H3CHOCTI/I, pa3sBUTHU
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MCOAUIIUHBI

[IpencraBnenus 06 oOMMX HAYIHBIX

https://www.qgosuslugi.ru/edu-

32 MPUHIMIIAX TIPOMBIILICHHOTO 1 content/free-content
IMOJIYYCHHA BaXXHEHIITNX BCUICCTB
YenoBek B MUpE BEILECTB U https://www.gosuslugi.ru/edu-
33 1 -
MaTEpHAOB content/free-content
https://www.gosuslugi.ru/edu-
34 XuMUS U 3I0pOBbE YETIOBEKA 1 content/free-content
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPENICTABICHUN O XMMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBJICHUN TIpUPOABI, B (POPMUPOBAHWUU MBIIUICHUS € KYJIbTYpPHI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
peleHusT TPAKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpenie

1.2

Bnanenune cucremMod XUMHUYECKHMX 3HAHUH, KOTOpash BKIIOYAET:
OCHOBOIIOJIATraoII1e MMOHATHS (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, YIJIEPOIHBIA CKEJET,
(byHKUIMOHANIBHAS ~ TpYIINa, paauKai, HU30MepHs, HU30MEpHI,
TOMOJIOTHYECKHH  PsAJl, TOMOJIOTH, YIJIEBOJIOPOJbI, KHCIOPOI- U
a30TCoJepIKaIIue COCTUHEHHUs, OMOJOTHYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEopus
XUMHUYECKOTO CTpOeHHs opranuveckux BemiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEICHMS O CBOMCTBaX, COCTaBe, MOJIYYEHHH U OE30MacHOM
WCIIOJIb30BAHUH BAKHEWIIMX HEOPraHWUYECKHMX ¢  OPraHMYECKHX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopMUpOBaHHOCTh YMEHUH BBISBIATH XapaKTEpHblE IMPHU3HAKH
NOHATUH,  yCTaHaBIMBAaTh  HMX  B3aUMOCBSA3b,  HCIOJbB30BATh
COOTBETCTBYIOIIME IOHATHS IPU OINUCAHUU COCTaBa, CTPOCHUS H

NpeBpalleHNil OPraHMYeCKUX COCIMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYI0 CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,

COKpaméHHOM) (opMyn OpraHMYecKWX BEIIECTB U  YpaBHEHUH




XUMHNYCCKHX peaKum”I, H3roTaBJIMBAaTb MOACIIN MOJICKYJI OpTaHUYCCKUX
BCUICCTB I WIIKIOCTpAllMU HUX XHUMHYCCKOI'O0 U IMPOCTPAHCTBCHHOIO

CTPOCHHSI

1.5

ChopMupoBaHHOCTE  YMCHHM  YCTaHABJIMBATH  IPUHAIJICKHOCTH
HN3YUYCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTaBy MU CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpymme) COCIUHEHHH  (YriieBOJIOPOIbI,
KUCIIOPOA ¥ a30TCOJACPKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHpPOBAHHOCTH YMEHHUSI ONPEICNIATh BUIBl XUMUUYECKOU CBSI3U B

OpraHMYECKUX COECAMHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTH yYMEHHUS TNPUMEHATH: IOJIOKEHUS  TEOPUU
CTpoeHusi opraHuyeckux BemiecTB A.M. ByrnepoBa ans oObscHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YrneBo1opobl. Kucnopoacoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM. BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

ChopmupoBaHHOCTh yMEHUN NPUBOAUTH TPHUBHAJIbHBIE HA3BAHUS
OTJIEIbHBIX OPraHMYECKUX BEIIEeCTB (ITWUJICH, MPOMWIEH, alleTUJICH,
STWJICHTJIUKOJb, TJIULEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MypaBbMHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PPyKTO3a, Kpaxmall, IeJI0103a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
(bu3uYecKne W XUMHUYECKHE CBOMCTBA THIHMYHBIX TpPEJCTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, JTHJICH,
OpONuiIeH, aneTuiieH, Oyraauen-1,3, metunOyraauen-1,3, OeHzodn,
METaHOJ, ATaHOJI, ATUJICHIIUKOJb, TJIMIEPUH, (EHOJI, aleTalbIeru,
MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmai, IeJIJII003a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHCTUUYCCKYHO CBA3b
MCKOAY TUITNYHBIMHU NpeaACTaBUTCIIIMU Ppa3JINIHbIX KJI1aCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakLuii C UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJOPOIHOTO ChIPbs (He()Th, IPUPOIHBINA Ta3, YroJib), CHOCOOBI UX

Hepepa60TKI/1 U MPAKTUYICCKOC IPUMCHCHUC MTPOAYKTOB nepepaGOTKH




XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTE YMEHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/1aX Hay4yHOT'O MO3HAHUA, UCIOJIb3YEMbIX B XUMHH IIPU U3YYEHUU
BEUIECTB W XHMMHUYECKUX SBJICHUH (HaOmtoAeHue, U3MEpEHHUeE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCIOJIb30BaTh CUCTEMHBbIE
XMMHMUYECKUE 3HAHMSI [ [PUHATHS PpPEUICHUMM B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE YMCHHI COOMIOATh TIPABHJIA  IOJIb30BAHUS
XUMHUYECKON TOCYJ0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TaKXKE
npaBuiia oOparieHus: ¢ BEMECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHHIO na60paT0pHHx XUMHNYECKUX OIIBITOB

3.3

CdopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
IKCIIEPUMEHT (TPEBpaIEHUsT OPraHUYECKUX BEIIECTB IPU HArPEBAHUH,
MOJTydeHHE STUJICHA W U3YyYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIINU
OpraHu4eCKuXx BCIICCTB, ACHATypanus 0eJIKOB Ipru HarpCBaHUMU,
IBETHBIC PCAKIIMU 66J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BEHIeCTBaMU U J1TaOOPaTOPHBIM
o0opynoBaHueM; IPEACTABIIATH PE3YIbTATHI XHMHYECKOTO
9KCTIEpUMEHTa B (OpME 3aliCH ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHUI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
IPOJYKTa pPeaklUu [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB HUJIN ITPOJYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATh MpaBUiIa SKOJIOTHUYECKU
1eJ1eco000pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIHHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPENENEHHBIX OPraHUYECKUX BEIIECTB, TIOHUMAasl CMBICI MOKa3aTells
I[NAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpAIMHM), TMOSICHATH Ha
npUMepax CIoCOObl YMEHbBIIEHUS W TPEIOTBPAILICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyueckue OCHOBBI XUMUU

1.1

Biagenne cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAI aTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTb, CTEIEHb
OKHUCIIEHUsI, XMMHUYECKasl CBs3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMUECKass pEelETKa, THUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W  3HIOTEPMUYECKHE,
peakiuy HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOLMAIMS, OKHCIHUTEIb, BOCCTAaHOBHTEINb,
CKOPOCTh XMMHYECKOM pEaKIM{, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPUS AIICKTPOJUTHYCCKON auccormanmu, llepuommaeckuii
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJNy4eHHMM U 0O€30MacHOM HCIIOJB30BAaHUM BaKHEUIINX
HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHYECKOW JesTeIbHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHMM CTPOCHHSI W CBOMCTB HEOPraHHMYECKUX
BEUIECTB M MX MPEBPAIICHUN; BBIABIATH B3aWMOCBS3b XMUMHUYECKUX
3HAHUH c MOHSITUSIMU u MPEeJICTaBICHUSIMH JIPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMHM MeETOAaMU HAy4YHOI'0 TIIO3HaHHsA BCHICCTB U
XUMHUYECKUX SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OonpCACiIsITb BAJICHTHOCTL U CTCIICHb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PaA3JIUYIHOTO
COoCTaBa, BUJ XHMHUYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
MCTAIIINYCCKasd, BO,Z[OpOI[HaH) B COCIUMHCHUAX, THII KpHCTaHHquCKOﬁ
pCIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOIJICKYJIIpHasA, MOHHAaA,

MeTaJ’IJ’II/I‘{eCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIIATL XaPAKTEP CPCAbl B BOJHBIX




pacTBOpax HEOPraHUYECKUX COCAMHEHUMN

1.6

ChopmupoBaHHOCTE  yMEHUS  KJIACCU(UIIUPOBATH  XUMUYECKUE
peaKuu Mo pa3InyHbIM MPHU3HAKAM (YHCITYy U COCTaBY PEarupyromux
BCIIECTB, TEIUIOBOMY OJ(PQEKTy pEaKIu, HW3MEHEHHUIO CTerneHen
OKUCJICHHS ~ D3JIEMCHTOB,  OOpaTUMOCTH  pEaKIUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTaBIISITH YPaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUIEHHBbIE YpPaBHEHUS pPEaKkUUU
MOHHOIO OOMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU pEaKLUU UIYT

JO KOHIIa

1.8

CpopMHpPOBAHHOCTh YMEHHUN MPOBOJUTH PEAKIIUU, TOITBEPIKIAIONINE
KaueCTBEHHBI  COCTAaB  pa3JIMYHBIX HEOPraHUYECKUX  BENIECTB,
pacrno3HaBaTh OMNBITHBIM HYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJIHBIX

pacTBOpax HEOPTAaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XMMHYECKON pPeaKlMH OT pa3IuUHbIX (PaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHUH  OOBSICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpunIn Jle [larense)

0611[3}{ W HCOPraHU4CCKasa XUMUA

2.1

CdopMHpPOBAaHHOCT, YMEHHMH pacKpbIiBaTh cMbIcH [lepuoaumdeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD W  NPOTHOCTUYECKYIO

byHKIIIN

2.2

ChopmupoBaHHOCTh YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1—4 mnepuomoB Ilepuomnueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTATN», «IHEPreTHUECKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAMHEHUN MO Mepuojam U Ipynrnam

[Iepuonnueckoy cucremsl XuMuieckux anemMenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBAThH) OOIIHE
XMUMHYECKHUE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMYHBIX KIACCOB,

NOATBCPKIATh Cyme€CTBOBAHUC T€HETUUYECKOM CBA3U MCKIY




HCOPraHNM4CCKUMHU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/IfI

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN

2.4

ChopMUpOBaHHOCTH ~ YMEHMH  YCTAHABJIMBAaTh  MPUHAIICKHOCTD
HEOPraHMYECKUX BEUIECTB 110 UX COCTaBY K OINPENEIEHHOMY KIaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIbI, COJIH )

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIMKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknwmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbIe
Ha3BaHMUS OTJAEIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHbIi ras,
YIJEKUCHbIA ra3, aMMMaK, TaméHash W3BEeCTb, HEraléHash H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPXK/JAaTh  CYIIECTBOBAHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKHMMM  BEIeCTBAMH  C  [OMOIIBIO  YypaBHEHUH

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUCCKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajan3aTopa, ONpejeseHHe Cpelbl PacTBOPOB BEILIECTB C MOMOIIbIO
YHHUBEpPCAIbHOTO HWHAMKATOpa, BIUSHUE pAa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKIM Ha Cynb(aT-, KapOoHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHHS, pPELIEHHE OSKCIEPUMEHTAIBHBIX 3aad 10 TeMam
«Metamne» u «HemeTamibl») B COOTBETCTBUHU C IMPABHJIAMH TEXHUKHU
0€30MacHOCTH TpU OOpalleHUH C BeulecTBaMH U J1abOpPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

peaKHHfI n (bOpMyJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YyJIbTATOB

2.8

ChopmupoBanHOCTh yMEHMI CcOONIOAATH TpaBUia MOJIB30BAHUS
XMUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
nmpaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHNUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHu30BaTh XUMHWYCCKHUEC
IMPOLECCChI, JICKAINHUEC B OCHOBC IMPOMBIIIJICHHOTO IOJYUYCHUS cepHoﬁ
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HayYHBIX MNpUHOHIIaAX )51 OKOJIOTHYCCKHUX npoGHeMax

XUMHUYCCKOTO ITPOU3BOJACTBA




XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTABIISIOMICH
eCTGCTBeHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMHU B TIO3HAHWUU
SIBJIGHUHA TpUpPOJbI, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKUX 3a7a4 W HIKOJOTUYECKA OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMUMHMUYECKYI0 HMHQOpMAIUIO, MOIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUN COONIOAATH TIpaBUJIa HKOJOTHUYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3/I0POBbSI M OKPYKAKOIIEH INPUPOIHON

cpembl

3.4

Oco3HaBaTh ONMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENENIEHHBIX BEIIECTB, TOHMMAs cMbIci nokazatens [1/IK, moscHsATh
Ha IpUMepax CrocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEAHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIOJIb30BAHUEM MOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHUH Ta30B MPH XUMUYECKUX PEAKIHUAX, MacCChl
BellecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOIO M3 YYacCTBYIOUIMX B pPEaKIUU BEIIECTB,
TeroBoro 3¢ dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUSA DHCPIrun




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHnveckoid XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Teopusi CTPOEHUS OPraHUYECKUX

coenquHenn A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o kiaccupukanuu OpraHuIeCcKuX BEIIECTB

1.3

Homenknarypa opraHvueckux COEIMHEHUH (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHECHIITIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENIM alIKaHOB: (PU3MYEeCKHe M XUMHUYECKHe CBOICTBa (peakuuu

3aMCIICHUS U FOpeHI/Iﬂ), HAaX0XXICHUEC B IpUPOAC, TOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYeCKue M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUAPATALUU, OKHCICHUS U

MOJIMMEPHU3aLNH ), TTOJIy4eHUE U IPUMEHEHHE

2.3

Ankamuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuus mojuMepusanuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P, AI.[CTI/IJ'IGH —
HpOCTeﬁHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IG n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTaAlluM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: coCTtaB, CTpPOCHHC, (bHSH‘IeCKI/IC W XHMHYCSCKHE CBOMCTBa
(peaKI_II/II/I raJJorcHUpOBaHUA U HI/ITpOBaHI/IH), MOJIYyYCHUC U IIPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAINIUMU K

Ppa3JInYHbIM KJIacCaM

2.6

[IpupoiHBIE UCTOUHUKH YTIIeBO10po10B. [Tpupoublii ra3 u nonyTHble HETAHBIE
ra3sl. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nmepepabOTKH HEPTU: MEPETOHKA,

KPEKUHI (TepMHUUYECKUH, KaTaduTudeckuil), muponus. [IpoaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yromp u

MPOIYKTHI €0 mepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCTMHCHHS

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIoreHOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMU CHUPTOB. JleficTBME METaHOJIa U 3TaHOJIa Ha OPraHU3M 4eJIOBeKa.
MHoroaTOMHbI€ CIUPTHL. DTUJICHIVIUKOJb U TIULEPUH: CTPOCHUE, PU3NUYECKUE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METaJlllaMH,
KayecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBHe Ha opraHusMm

YCI0BCKa. HpI/IMCHeHI/IC rIIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoJl:  CTPOEGHHME MOJEKYNbI, (u3nYeckue W XUMHYECKHE CBOMCTBA.

Toxcuunocts penomna. [lpumenenue denomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMaTbIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxiun), noyueHue u NpuMeHeHne

3.4

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTH. MypaBbuHas M YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBast ¥ OJICMHOBAs KHCJOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BBICHTHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC I[CﬁCTBPIG

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKaus yrieBoAoB (MOHO-, TU- U TIOJUCAXapHIbI).
I'moko3a — mMpocTedIIMii MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3aumoaeiicTeue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHAYHBIM pacTBOpoM okcuma cepebpa(l), BoccranoBieHme,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B MPHUPOJIC, MPHUMEHEHHE, OHOJIOrHYecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30MeEp TIIFOKO3bl. Kpaxmai u 1euiosio3a Kak
npupoaHbie TosmMepbl. CTpoeHHE Kpaxmajia W IHeJUTojio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'IPB, Ka4YCCTBCHHAA pCaKIusA C I/IO,Z[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIe OpraHn4eCKUuC COCAMHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha Impumepe FHI/IHI/IHa). buonorunyeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl

4.2

benku kak OpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIAWHCHUA. HepBI/IqHaH,




BTOpUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TUApOJIn3, ACHATypalus, KAUCCTBCHHBIC PCAKIIMU HaA Ocnku

BbicOKOMONIEKYISIPHBIE COETMHEHMS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUM —

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJIbl W3YyY€HHUS BELIECTB M MX [peBpalleHuil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeopeTnyeckue OCHOBBI XUMUU

1.1

XuMuyeckuil aneMeHT. AToMm. Sapo aroma, M30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTUYecKue YpOBHH, ITOJYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, 0-2JIEMEHTHI.
OcoOeHHOCTH paclpeielIeHUs] IEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(DUTYpallHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMH4eCKux snemenToB .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XHUMHUYECKUX OJIIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIICCTB IO TPYHIaM M IEPHOJaM.

3HadyeHHe MEPHUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. Buabl XMMHUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIAIpHAasA MW IIOJIIpHas, HWOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTHOHBI 1 aHUOHBL. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIHN). BogopoaHas cBs3b

1.4

BanentHOCTS. 9J'IeKTpOOTpI/H_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX
cucreMax. VMICTMHHBIE M KOJUIOMOHEIE pacTBOPHI. MaccoBas [0 BeIlecTBa B

pacTtBope

1.6

KHaCCI/I(l)I/IKaI_II/IH HCOPraHNMYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYICCKUX




BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanms ~— XMMUYECKMX — peaknuuid B
HEOPraHUYECKONH M OpraHMYECKON XMUMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopocCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumeble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4yeckoro pasHosecus. IIpunnun Jle [larense

1.10

DnekrponuTrueckas auccounanus. CunbHble W cialdbie anekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4d, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCIIUTETBHO-BOCCTAHOBUTEIILHBIE pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnsl. Tlonoxxenune HemeramnoB B [leprogndeckoii cucreMe XHMHUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB. Du3HUecKue

CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHI,

dbocdopa u yrieponaa)

2.2

XWMHYECKHE CBOMCTBA BAXXHEHUIIMX HEMETAIOB (TAJOTCHOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCIIOPOJACOACpKAIIMX  KHUCIOT, BOJOPOAHBIX coenuHeHuil). [Ipumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Mertamnel. [lonoxxenune metamioB B Ilepronnueckoil cucremMe XHUMHYECKHUX
anemenToB JI.11. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnueckue cBoiictBa MetamioB. CIUIaBbl METAJUIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJJIOB

2.4

XWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KA, KaJabIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKElIe30, MeAb) M WX coeauHeHui. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANINX K Pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
BaXHEMIIINX BelecTB. YeloBeK B MUPC BCUICCTB U MATCPUAJIOB!: BaKHEHIIIHe

CTPOUTCIIBHBIC MaTCpHaJibl, KOHCTPYKIHWOHHBLIC MAaTCpHAJIbl, KpaCKH, CTCKIIO,




KCpaMuKa, Marcpuajibl JISA SJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPTraHHYCCKHUC H

MUHEpaIbHbIe yI100peHus

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKAa: IMpaBWja UCIHOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BAHUS NIPEIIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. T'a6puensna O. C. Xumust: 10-if knacc: 6a30BbIi ypoBeHb: yueOHUK /O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3l., crep. — Mockaa:
[Tpocsemienue, 2023. — 128 c.: un. ISBN 978-5-09-107222-8.

2. T'abpuensu O. C. Xumus: 11-i kinacc: 0a30BbI ypOBEHb: YUEOHHK /
O. C. TI'abpuensn, U. I'. OctpoymoB, C. A. CnagkoB. — 5-¢ usm., crep. —
Mockaa: IIpocsemenune, 2023. — 127, [1] c.: un. ISBN 978-5-09-103623-7.

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. Epemun B. B. Xumus: 10 knacc: yueOHuK: 6a30Bbii ypoBeHb / B. B.
Epemun, H. E. Ky3smenko, B. U. Tepenun, A. A. JIpo3nos, B. B. Jlynun; noj
pen. B. B. Jlyauna. — 9-e u3z., crep. — M.: IIpocsemienue, 2022. — 204, [4] c.:
WL

2. Epemun B. B. Xumus: 11 knacc: yueOHuK: 6a30BbIN ypoBeHb / B. B.
Epemun, H. E. Ky3bmenko, A. A. [posnos, B. B. Jlynun; nox pen. B. B.
Jlyauna. — 9-e usn., crep. — M.: IIpocBemenue, 2022. — 223, [1] c.: u.

3. Tabpuensu O. C. Xumus: 10-it kmacc: 0a30BbI ypoBeHb: pabouas
TeTpaab: ydeoHoe mocobue / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos. — 4-e uzf., ctep. — Mocksa: IIpocsemienue, 2024. — 96 c.: ui.

4. Tabpuensa O. C. Xumus: 11-i kimacc: 6a30BbI ypOBEHB: paboyast
TeTpaab: ydeoHoe mocobue / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos. — 4-e u3., ctep. — Mocksa: [Ipocsemienue, 2024. — 96 c.: ui.

5. Epemun B. B. Xumus: 10-11-e knaccer: 3amaunuk / B. B. Epemun, A.
A. Jlposmos, JI. B. PomamoB. — 2-¢ usn., crep. — Mocksa: IIpoceemienue,

2024. — 350, [2] c.: un. — (MI'Y — mikomne).



6. UepBuna B. B. Xumus: 10-11-e knaccel: 6a30BbIii ypOBEHb: COOPHHUK
3a1ad U yOpaXHEHUU: ydeOHoe mocoOue, pa3paboTaHHOE B KOMIUIEKTE C
yueOHukoM / B. B.

/. UYepBuna, A. B. Bapnamoa, T. B. XacsHoBa. — Mocksa:
IIpocsemenue, 2024. — 160 c. Kynsaruna I'. I1. buonorus. ®usuka. Xumus: 10-
11-e xmaccel: COOpHMK 3ajlad W yhnpaxxkHeHui: ydeOHoe mocoouwe / I'. IL

Kynsruna, JI. B. Memepsikosa,
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