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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
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 IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUs: W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHOW cpene. Peanmusyercss Xumudeckoe o0Opa3oBaHHE
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
IIO3HAHUU IPUPOABl U B MATEPHAIBHOM XU3HHU OOILECTBAa, a TAaKXe C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHON IMBWIN3AIMK, B CO3JaHUU HOBOM 0a3bl MaTepUaTIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABl U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHHMMaHUs
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM Uil  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas ¥ HEOpPraHUYECKas XUMHS», 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 oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana # 0O0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
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 OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKUUsAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMU HayKaMH, PACKpBIBAIOT €€ pOJib B IO3HABATEILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIYCKHUKY OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OHKCIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCIHHUTAHUS, Pa3BUTUS M COLMAIHM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATEIBHOCTU: pEHIeHHs NpobjieM, MOWUCKA, aHajdu3a u
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIero o0pa3oBaHUs, IPU ONpPEACICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (QopMupoBaHHME CHCTEMBbl XMMHUYECKHUX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYEBble TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHKE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METO/aX MO3HAHUS
BEUIECTB M XHMHYECKUX peakluuid, HEOOXOIUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IESITEIbHOCTH, CBI3AHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUUYECKOIO0 DJKCIEPUMEHTa, COOJIIOJICHUEM  TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

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

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamus 0oO0y4yarolMXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
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 JACATEIBHOCTH, KOTOpas 3aHUMaeT
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 TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK 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 OOydYalmuxcs YOeKIEHHOCTH B T'YMAaHUCTUYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 37I0POBBIO, a TakKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW oOnactu «EcTtecTBeHHO-Hay4HBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Heaemo), B 11 «macce — 34 w4aca (1 wyac B Hememo).



COIAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) U TpUBUAJIbHBIE Ha3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIOJEHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), mnuposu3. IllpoaykTs
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» n  «Yromp»,  MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKUUU 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 METaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
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, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) um ruapoxcugom wmenu(ll), B3aummoneicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IIPOAYKTA PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPHU3ALNN, CPEIHAS MOJICKYIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €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, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB MO OpOUTAIsAM B aTOMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHABI XHMHYECKOW CBA3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHusl. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

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

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON W OpPraHWYEeCKONW XUMHHM. 3aKOH COXPAHEHUSI MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W X MNPEeBpallCHUMN:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aTopa, ONpeAeICHUE CPe/ibl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 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
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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 o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
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 BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHMSA ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
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) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS,

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwiI 0€30MacHOro OoOpallleHus C BEHIeCTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUHM NPAKTHUYECKUX 3aj]ay
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, JIOISAM TpyJAa U pe3ylibTaTaM TPYJIOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTIDKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJIEOJIOTUU
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
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
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
UMBWIM3ALMK: B €€ TIyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKO 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUU YCIOBUU
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SBJICHHUI OKPYKAIOIIETr0 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 Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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 pa3iMuHBIX cepax MpodhecCuoHAIbHOMN

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

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)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
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, 3dKOHOMCPHOCTb, 3daKOH,
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 COIMATBHOW KOMIIETCHIIMHA 00YJIarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

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

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh LEIN JCSITEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

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



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCyKJIeHUs (MHIYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, 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 M3y4Ya€MBbIX BEIIECTB U XUMUUECKUX PEAKIIMII.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENFHO IIPOTHO3UPOBATH €r0 pe3yNbTaT, (HOPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHbpoOpManUU, HEOOXOAUMON JJisi BBIMOJHEHHUS Y4YEOHBIX 3ajau
ONPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

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,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TTPEJIOKESHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MpoeKkTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSA»
OTpa)XaroT:

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



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MTPAKTUUECKUX 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, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJIep)Kalllie COCIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKUE 3HAHUSI,
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
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHHUS MOJIEKYJSIPHBIX 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(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAIbHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJICH, MPOMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

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 WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHHMI BIIAJIeTh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, 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 MHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIlis OENKOB MPH HArpeBaHWM, IIBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJecCO00pa3HOro MOBeIEHUsS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
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 W Cla0OBUIALIIMX OOYyYarOUIUMXCsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  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 3J0POBBIO M IPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToOM, HM30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XUMHUYECKOE pPaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUW BBISBISATh XapaKTEPHbIE MPU3HAKU MOHSTHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BEIIECTB M  YpPaBHEHUHW XHMHUUYECKHX  pEaKIHil,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAENATh BaJCHTHOCTb M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHMS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ITU PEAKIIMU UAYT IO KOHILIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHM PacCKpPhIBaTh CYINIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XHMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAYYHBIX MPUHIIMIIAX H
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO W3BECTHOMY
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 YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U 1abopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOJAOPOJIa B MPUCYTCTBUM KaTalIM3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHUSI, PEIIEHHE JKCIIEPUMEHTAIBHBIX 3a/a4 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peaKnuii W (OPMYITHpPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  MpaBWiia  JKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbict mokazarens [IJIK, mosicHATh Ha mnpuMepax CHOCOObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

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

dbopmyi.
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Brprunciienus no ypaBHEHHIO XUMHUYECKOU
peakuuu

ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh
apeHOB

I'eneTnueckas cBs3b yrieBOJAOPOIOB,
an/IHaJmemame K paSJ'II/I‘IHI)IM KjJ1accamM
[TpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[TpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:
MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH

KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BoopoaHas cBsi3b
MHoOroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

@DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE
Anbnerunsl: popMaibaerua u
areTanpaeru. AlneToH

OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
KHUCTIOTBI: MypaBbUHAS U YKCYCHAsI



22

23

24

25

26

27

28

29

30

31

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI)IX
KHCJOT, NX MOIOIIIEE JCHCTBIE

CrnoxHblie 3(hUpPHI KaK TPOU3BOIHEIE
KapOOHOBBIX KUCIIOT. [ HAPOITN3 CIIOKHBIX
3¢upos

XKupsbr: rugponns, npuMeHeHue,
Ouooruueckas poJib KUpPOB

VYrneBozpl: cocTaB, KilaccupUKaIius.
Baxwueiine npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

KonTtponbHas padoTa mo pasaery
«Kucnopopcoaepxkanime opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTUHCHHH /
Bcepoccuiickas mpoBepodHas padoTa

AMMWHBI: METHJIAMHUH W aHWJIHH



AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE
OPraHUYECKUE COCUHEHUS, UX

32 ouosiornyeckoe 3Hauenue. [lernrusl.

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

OCHOBHBIE TTIOHATHS XUMHHU

33
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Jara
Ne ungposbie
Tema ypoxa KoHTpoabHBI IIpakTHyecku U3y4YeHH
n/n Bcero o0pa3oBaTe/bHbBI
e padoThI e padoTbl |
e pecypchbl
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1
KOH(UTyparus aToMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
cUcTeMa XMMH4eckux snemeHTos /1. U. 1
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHYECKUX JIEMEHTOB U UX COCAUHEHUN 10
TpyIIaM U neprojam. 3HaueHue 1

MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

CrpoeHue BelecTBa. XUMUYECKas CBA3b, €
BH/JIbI; MEXaHU3MbI 00pa30BaHUS 1
KOBaJICHTHOM CBsi3HM. BogopoiHas CBs3b

BaneHTHOCTE. BHCKTpOOTpI/IHaTCJIbHOCTB.
CreneHb OKHCIICHHS. BemecTBa

MOJICKYJISIPHOI'O U HEMOJICKYIISIPDHOT'O !
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI. 1

MaccoBas 1015 BellecTBa B pacTBOpC



10

11

12

13

14

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamus XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

[IpakTueckas padorta Ne 1. «Bnusiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTposuse
pacIuiaBoB U PacTBOPOB coJieit

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

Mertaisl, ux nojgoxenue B [leproauueckoit
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puznveckre cBONCTBa
METaJJIOB



15

16

17

18

19

20

21

22

23

24

25

CruiaBbl METAIIIOB. DIIEKTPOXUMUYECKUAN DS
HaIpsHKEHUH METaJUIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
QIIOMHHMI) U UX COETMHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeJle3a U UX
COCAUHEHUI

[IpakTnueckas pabota Ne 2. "Pemienue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«MeTtamie»"

HemeTtamnel, MX I0JI0KEHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

du3znyeckre CBOMCTBA HEMETAIIIOB.
AmtoTponsi HeMETauIoB (Ha IpUMeEpe
KHCIIopoa, cepsl, hochopa u yriepoaa)
XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEeIMHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEeIMHEHUN

XHUMHUUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IpuMeHeHne BaxXHENIINX HEMETAJUIOB U UX
COCOUHEHHUI



26

27

28

29

30

31

32

33
34

O0o0011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMe «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetanmnsi"»

KonTtponsHas padota no teMam «MeTauibiy
n «Hemeramibny

HeopraHquCKHe 1 OPraHUuvYCCKUEC KUCIOTHI.
HeopraHquCKHe U OPraHUYCCKHUE OCHOBAHUSA

AmpoTepHbIe HEOpraHUYECKHUEe U
OpraHMYeCcKHe COeqUHEHUs. | eHeTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKOM,
SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTUU METUITUHBI

[Ipencrarnenus: 06 0OMMUX HAYYHBIX
MPUHIIAIIAX TTPOMBIIIICHHOTO MTOTYYCHHS
BaKHEHIIINX BEIIECTB

UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34






MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

CpopMHpPOBAHHOCTH TMPEJACTABICHUNH O XWMHUYECKOW COCTaBIISIONIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpA, POJM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS €  KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAKTUYECKUX 3aJad M DKOJOTHMUECKH O0OOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

Bnagenune cucremMoll XMMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIAraloIre TIOHSITHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPUIIATETHFHOCTh, CTETIEHh OKHCIICHHS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIApHBIA OOBEM, YTIJIEpOAHBIN CKeler,
(GyHKIMOHANBHAS ~ TpyNNa,  pajuKkal,  H30MEpus,  H30MEphI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOpPOI- |
a30TCOJIEpIKaIllle COEIUHEHMs], OWOJIOTUYECKH AaKTHUBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEJIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpOEeHHsI opraHuueckux BemectB A.M. byrneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (HAKTOJIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, NOJYy4eHMHM U O€30IacHOM
UCIOJIb30BAHUU BAKHEWUIINX HEOPraHMYECKUX U  OPraHUYecKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIO0BCKA

ChopmMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aMMOCBS3b,  HCIOJB30BATh
COOTBETCTBYIOIIME TMOHSATHSI TMPU ONUCAHUM COCTaBa, CTPOCHUS U

npeBpameHHﬁ OpraHU4YCCKUX COCIUHEHUH

c(OPMHUPOBAHHOCTh YMEHUH HCMOJb30BAaTh XUMUYECKYI0 CHUMBOJIHKY
JUIL COCTAaBJIEHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (OpMyNl OpraHMYeCKUX BEUIECTB U  ypaBHEHUH
XUMUYECKUX peaKkuil, U3roTaBIMBaTh MOJIENIU MOJIEKYJl OPraHMYECKHX
BELIECTB Ul WIIKOCTPALUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

2.4

ChopmMupoBaHHOCTH  YMCHHI  YCTaHABJIMBATH  MPUHAIIC)KHOCTH
HU3YUYCHHBIX OPraHU4YC€CKUX BCHICCTB II0 HMX COCTaBy U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (rpymme) coeauHeHuil (yriaeBOAOpOJIbI,
KUCIIOPOA ¥ Aa30TCOJEPIKAIIUE COCTUHEHHUS, BBICOKOMOJICKYISPHBIC
COCI[I/IHGHI/I?[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

ChopMupoBaHHOCTE YMEHHUS ONPEACTATh BB XHMHUYECKOH CBS3U B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

ChopmMupoBaHHOCTh yMEHHUS TNPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObsicHeHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpPaHCHUA MAaCChl BEIIECTB

YraeBo1opoibl. Kucnoponacoaepxamue u a30TCoJIepHKaIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOJIeKy.HS[pHBIe COCIUHCHUA

ChopMuUpOBaHHOCTE yMEHWUH TNPUBOAWTH TPUBUAIBHBIC Ha3BaHUS
OTJICTIbHBIX OPTaHWYECKUX BEMIECTB (ITHIJICH, MPOTIHJICH, AalleTHIICH,
STHJICHTJINKOJIb, TJHIECPUH, (GeHOd, (GopMambIeru, aneTalbIerH/I,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJOTa, OJICHHOBas KHCIIOTA,
CTCapUHOBAsT KHUCJIOTa, TIIFOKO3a, (PYKTO3a, Kpaxmaj, Ie/UII0JI03a,
TJTAITAH)

CdopMHpPOBAHHOCT, YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE,
(¢u3HYecKne M XUMHUYECKHE CBOWCTBA THITMYHBIX IPEIACTABHTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEINECTB (METaH, JTaH, JTHJICH,
NpOINWIICH, aneTuwieH, OyramueH-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, 3TAHOJI, STUJICHIJIMKOJb, TJIUICPUH, (DEHOJI, aneTabIeru,
MypaBbHHAs M YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(i)OpMI/IpOBaHHOCTb YMCHHA HIUTFOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCKAY TUIITMYHBIMHU npeacCTaBUTCIEIMHA Pa3JIUIHBIX KJIaCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIuii ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

CdopmupoBanHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJOPOIHOTO ChIpbs (HEDTh, MPUPOTHBIN T'a3, YTOJhb), CIIOCOOBI HX

nepepa60TKI/I H IPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTtrl



3.1

3.2

3.3

3.4

3.5

3.6

11 KVIACC

ChopmupoBaHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHMS, UCIOIb3YEMbIX B XUMHUU MPU U3YYCHUHU
BEIIECTB M XUMHUYECKUX SBJICHUN (HAOIIOJEHUE, U3MEpEHuUe,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), WCIIOJIb30BATh CHUCTEMHBIE
XUMUYECKWE 3HAHUS JJIA TPUHATHS PEHICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHU COONIIOJIATh TPaBHIA TOJB30BAHUS
XUMHUYECKON TOCYIOM M JabopaTOpHBIM OOOPYJOBAaHHUEM, a TaKkKe
npaBuiia oOpaIrieHus: ¢ BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIMSIMU

110 BBIIIOJTHCHHIO Ha60paTOpHBIX XUMHNYECKUX OIIBITOB

CdopMHPOBAHHOCTH YMEHUM TJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
SKCIIEPUMEHT (TPEBPAIIEHUsI OPTAHUYECKUX BEIIECTB MPU HarpeBaHUH,
MOJTyYeHUE JTHIIEHA U M3yYEeHHE €ro CBOWCTB, KAYECTBEHHBIE PEaKIINU
OpraHn4eCKuX BCIICCTB, ACHATypauusa 0O€eJIKOB IIpu HarpcBaHuH,
IBETHBIC PCAKIIMU 6eJ'IKOB) B COOTBETCTBUM C IIpaBUJIaMU TCXHHUKHU
0e30MacHOCTH TpU OOpalleHHH C BEIIeCTBAaMU U J1TaOOPATOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpPME 3amHuCH YPaBHEHHWH COOTBETCTBYIOIINX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

ChopmMupoBaHHOCTh YMEHHM POBOAUTH BHIYUCIECHHUS IO XUMUYECKIUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA MU
MPOJIyKTa peaklru M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

N3 UCXOJHBIX BCHICCTB UJIM IIPOAYKTOB peaKHI/II/I)

CdopmupoBaHHOCTH YMEHUH KPUTHYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(POpPMAIHUIO, MOJY4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmanuu, cetb UHTEpHET 1 Ipyrue)

ChopmupoBaHHOCTh yMEHUN COOJIOAATH TMpaBHIIA JKOJIOTUYECKH
1eJ1ecO000pa3HOro MOBENEHUS B OBITY M TPYAOBOW IESITENLHOCTH B
HENSIX COXPAaHEHHS CBOEro 3I0POBbsl U OKpYXKalollel MNpUpOIHON
Cpelbl, O0CO3HABAaTh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MbI
OTpeNIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICT MOKa3aTess
I[IAK (mpenenbHO AOMYCTUMON  KOHIIGHTpAlMM), TOSICHSITH Ha
npUMepax CIoCOObl YMEHbBIICHUS U TPEIOTBPAIICHHUS MX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa



Kox
NnpoBepsieMor
0 pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06p330BaHI/Iﬂ

TeopeTnueckue OCHOBbI XUMUU

Bnanenune cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOITIOJIATAIOIINE  TOHATHS  (XMMHUYECKHM  DJIEMEHT,  aToM,
JJIEKTPOHHAsT 000Ji0uka artoMma, S-, p-, d-3JIEKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEeHb OKHUCJICHHS, XHMHYECKas CBs3b, MOJb, MOJISIpHas Macca,
MOJISIDHBIM O0BEM, KpPUCTAUIMYECKAsT PEHIETKA, THUIBI XUMUYECKUX
peakuui (OKUCTUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHIO0TEPMHUUECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOP, IIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI,  DJIEKTPOJUTHYECKAS JTUCCOLMALMUSA, OKHUCIUTEb,
BOCCTAaHOBHUTEIIb, CKOPOCTh XHMHYECKOW pPEaKIuu, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHS DIEKTPOJUTHUYECKON
mucconnanuu, Ilepuonnueckuit 3axkon J[.M. MenneneeBa, 3akoH
COXpaHEHHUs MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHH,
(baKTOJIOTHYECKNE CBEACHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH U
0€301acHOM HCIOJIb30BAHUY BAKHEUIIINX HEOPraHUYECKUX BEIIECTB B

OBITY U IPAKTHUECKOM AEATEIbHOCTH YeJOBeKa

ChopmMupoBaHHOCTh yYMEHUN BBISBIATH XapaKTepHble MNPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHSATHM, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHUU CTPOCHHS U CBOWCTB HEOPTaHUYECKUX
BEUIECTB U MX IPEBPAILCHUI; BBISABIATH B3aUMOCBSI3b XUMHUYECKHX
3HAHUM c MOHATUSIMHU u MPEJICTAaBICHUSIMHU IPYTUx

€CTCCTBECHHOHAYYHBIX IIPECAMETOB

BJ'Ia,Z[eHI/Ie OCHOBHBIMH MCTOJaMU HAYYHOI'O IIO3HAHUA BCIOCCTB U
XAMHUYECKUX  SIBJICHUM (Ha6J’IIO,Z[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIpCACIATb BaJICHTHOCTb MU CTCIICHDb
OKHUCJIICHUA XHUMHUYCCKUX JOJICMCHTOB B COCOAUMHCHHUAX PA3JIMYHOIO
COoCTaBa, BU/J XHMHUYECKOH CBA3H (KOBaJ'IeHTHaSI, HOHHasd,
MCTAIJIINYCCKasd, BOI[OpOI[HaSI) B COCIUMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOJICKYJIIpHasA, MOHHAaA,

MeTaJ’IJ’II/I‘{eCKaﬂ)

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCHACIIATh XapPaKTEPp CpEAbl B BOJHBIX

pacTBOPaAX HCOPraHMIYCCKUX COCIHEHUN



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE ~ YMEHHS  KIACCU(PHUIIUPOBATH  XUMHUYECKHE
peaKkuu Mo pa3InYHbIM MpHU3HAKaM (YUCITy U COCTaBY PEarupyromux
BEIIECTB, TEIUIOBOMY J(G(dEKTy peakiuu, HW3MEHEHUIO0 CTeneHel
OKHCJICHHS ~ DJJICMCHTOB,  OOpaTHMMOCTH  PEaKIHH,  YYaCTHIO

KaTanu3aTopa)

ChopmupoBaHHOCTh YMEHHI  COCTABJIATH YPaBHEHHS  PEAKITUI
pa3IMYHBIX THUIIOB, MOJHBIE W COKPAIIEHHBIC YPABHEHUS PEAKIUU
MOHHOTO OOMEHA, yYUTBIBASI YCIIOBHUS, TIPU KOTOPBIX ATH PEAKIIUUA HTYT
JI0 KOHIIA

CpopMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIIUH, MOITBEPIKIAIOIINE
Ka4eCTBEHHBII1  COCTAB  PA3JIMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

CpopMHpPOBAHHOCT, YMEHHH pPACKpBIBaTh CYIIHOCTH OKHCIHMTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEIACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

ChopMHpPOBAaHHOCTE YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH

XMUMHYECKON pPeaKkIMH OT pa3IuUHbIX (PaKTOPOB

ChopMHpOBAaHHOCT, yYMEHHH OOBACHITH XapakKTep CMEUICHUS
XHUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3ICHCTBUS

(mpuaIMn Jle [larense)
OOm1ast 1 HeOpraHMYECKask XUMHSI

ChopMHUpOBaHHOCT, YMEHUN pacKpbIBaTh CMBICT I[lepromnyueckoro
3aKOHa J.N. MeHnneneena n JIEMOHCTPUPOBAThH ero
CHUCTEMAaTHU3UPYIONIYIO, OOBSICHUTEIBHYIO M  MPOTHOCTUYECKYIO
dbyHKIUH

ChopmupoBaHHOCTH YMEHUI XapaKTEpPU30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKHX »djJeMeHTOB 1-4 mepuomoB Ilepuwomnyeckoit
cucteMbl xumuueckux osnemeHToB J[.M. MenneneeBa, uCHoNb3ys
HOHATUS «S-, P-, O-d/IeKTpOHHBIE OpPOMTAIM», «IHEPrETHUECKUE
YPOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  W3MEHEHHS  CBOMCTB
XUMUYECKUX 3JIEMEHTOB M MX COEAMHEHHH MO MepuojaM M TpyIiam

[Iepronnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa



2.3

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh yYMEHHUI XapakTepH30BaTh (OMUCHIBATH) OOIIME
XUMUYECKHE CBOWCTBA HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOJATBEPXKAATh  CYHNIECTBOBAaHHE TI'EHETHYECKOH  CBS3M  MEXAY
HEOPraHMYECKUMH  BEIIECTBAMH  C  [OMOINBIO  ypaBHEHUH

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

ChopMUpOBaHHOCT ~ YMEHHH  yCTaHABIMBATh  IPUHAIIECKHOCTH
HEOPraHMYECKUX BELIECTB 10 UX COCTaBY K OINpPENEIIEHHOMY KIJIacCy
(rpynne) coeaMHEHUN (MPOCThIE BELIECTBA — METAJUIBl U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH)

ChopmupoBaHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY
JUIS  COCTaBJIEHUS (OpMYJ BEIIECTB W YPaBHEHUH XHMHYECKUX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMUS OTHAEIbHBIX HEOpPraHWYECKUX BemlecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMHaK, TrameéHash W3BeCTb, HeErami€Has H3BECTb,

MMUTHEBAsS COJIA, TUPUT U JIPYTHUE)

ChopmupoBaHHOCTh yYMEHUN XapakTepu3oBaTh (ONMUCHIBATh) OOILIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IIMYHBIX KIJIACCOB,
MOATBEPXKAaTh  CYLIECTBOBAHME  TIEHETHYECKOHM  CBA3M  MEXAY
HEOPraHMYEeCKUMHU  BEIIECTBAMHU €  IIOMOIUBIO  ypPaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

CdopMHpOBaHHOCTH YMEHHI TUIAHUPOBATH W BBHITIOJHATh XUMUYECKUN
SKCIEPUMEHT (pa3lio’KeHHE TEepOKCUAAa BOAOPOAAa B MPHUCYTCTBUU
KaTajau3aTopa, OIMpe/eleHHe CpPeAbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHHMBEpPCAIbHOTO HWHAMKATOPA, BIMSHHUE pa3IWYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakluH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PeakIMy Ha cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHUS, pPEUICHHE SKCIEPUMEHTANIBHBIX 3ajad [0 TeMam
«Metamne» u «Hemeramib») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH TpHU OOpalieHMH C BellecTBaMH U J1a0OpaTOPHBIM
o0opynoBaHuEM; MIPEJICTaBIISATh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (QopMe 3alucu YpPaBHEHHH COOTBETCTBYIOLIUX

peaKLII/Iﬁ n (l)OpMyJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YJILTATOB

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IpaBujia TIOJIb30BAHUA
XUMHUYECKOU HOCyI[Oﬁ u J'Ia60paTOpHBIM 060py,HOBaHI/IeM, a TaKXeE
ImpaBujia O6paH_IeHI/I$I C BCUIECTBAMHU B COOTBETCTBUH C MHCTPYKIOUAIMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHNYCCKHX OIIBITOB



2.9

3.1

3.2

3.3

3.4

3.5

ChopMUpOBaHHOCTH ~ YMEHHH  XapakTepU30BaThb  XUMHUYECKUE
IIPOLIECCHI, JIe)KAIME B OCHOBE IPOMBIIUIEHHOTO MOJYYEHHsI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTh MPEACTABICHUN 00
o0LMX HayyHbBIX MPUHLMIAX M  OKOJIOTMYECKUX Mpodiemax
XMMHMUYECKOTO ITPOU3BO/ICTBA

XUMHS U )KU3Hb. PacuéTel

ChopMupoBaHHOCTH TPEJCTABICHUNA O XUMHUYCCKOW COCTABJISIONICH
€CTECTBEHHOHAYYHOUW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBI, B (OPMHUPOBAHWU MBIIUICHUS U  KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOMW It
pelieHusT TPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpesie

ChopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJIM3UPOBATh
XMMHUYECKYI0 HHQOpPMAIUIO, IMOJIy4aeMyl M3 pPa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOil KOMMYHHKAINH, ceTh IHTEpHET U Apyrue)

CpopMHpOBaHHOCT, yMEHHUH COOMIONATh TIPABHJIA DKOJOTHYECCKH
1enecooOpazHoro MoBeleHUss B OBITY M TPYIOBOM IESITENLHOCTU B
LIEJIIX COXPAHEHUS CBOEro 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOTHON

CpeIbI

Oco3HaBaTh OITIACHOCTb BOB,HCP'ICTBHSI Ha JKHBBIC OpPraHU3MBbI
OHpe,Z[eJ'IéHHBIX BCIICCTB, ITOHKUMAasi CMBICJI ITOKa3aTcJisd HZ[K, IIOACHATH
Ha IIpUMEpax CIIOCOOBI YMCHBUICHUSA U MPECAOTBPAIICHHA UX BPCIHOI'O

BOSﬂCﬁCTBHH Ha Opraiu3M 4€JI0BCKa

CdopmupoBaHHOCTH YMEHUH MIPOBOJIUTH BBIUHCIICHUS c
UCIIOJIb30BAHUEM TMOHATUS «MaccoBas JOJisl BEUIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWM Ta30B NpPHU XUMUYECKHX PEAKLUAX, MaCChI
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKLUU BEIIECTB,
TeroBoro 3¢ dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCHICCTB, IPECBpAIlICHUA U COXPAaHCHUA OHCPIUU



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
1

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Teopernueckre OCHOBBI OPraHU4YECKOW XUMHH

[Ipenmer opraHnveckoi XMMHHU: €€ BO3HHUKHOBEHUWE, pPa3BUTHE W 3HAYEHUE B
MOJIYYCHUH HOBBIX BEHIECTB M MATEPUAIOB. Te€Opus CTPOCHHS OPraHUYECKHX

coenquHeHnni A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

CrpykrypHble (OpMYNbl OpraHMYeCKMX BellecTB. ['OMOJOrus, H30MEpHUs.
XHUMHUYECKasi CBS3b B OPraHUYECKUX COCIMHEHMSIX — OJWHApHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kmaccupukanuy OpraHuIeCKUX BEIIECTB

Homenknarypa opraHuueckux COEIMHEHUHN (CHCTeMaThyecKas) U TpUBHAJIbHBIC

Ha3BaHUS BaXXHEHUIITIX Hp@}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHUX BECIICCTB
YreBo1opo sl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKH psg. Meran u 3TaH —
MpOCTEHIINE MPEICTABUTENN AalIKaHOB: (U3UYECKHWE M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMenieHUs] U TOPEHHs), HaXOXKJIEHHE B MpPHUpPOJE, NOJIy4YeHHE U

MIPUMEHEHHE

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH PsAd. OTUJIECH W MPONWICH —
MpOCTEHIINE MPEICTABUTENN AJIKeHOB: (U3UYECKMe M XMMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllMM, OKUCICHUS U

MOJIMMEPHU3ALIH ), TOJIyYeHUE U IPUMEHEHHE

Ankamuensl: OyramumeH-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XMMHYECKHE CBOWCTBA (peakuus monumepusanuu). [logydeHne cMHTETHYeCKOro

Kay4dyKa U PC3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHA, TOMOJIOTHUYECKHUI pAd. AI_ICTI/IJIGH —
HpOCTCfIHIHfI npeaCTaBUTCIb AJIKUMHOB: COCTaB, CTPOCHHC, (I)I/I?»I/IIICCKI/IG nu
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHWA, THAPAaTaAllNH,

ropeHI/m), MOJIYYCHUC U ITPUMCHCHUC

ApeHLI. benzoun: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/IC U XUMHYECKHE CBOMCTBa
(peaKL{I/II/I raJJIOorcHUpOBAaHUA U HI/ITpOBaHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTpPOCHHC, (1)H31/I‘ICCKI/IG u XUMHUYCCKHEC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC U TNPHUMCHCHUC. ToxCUYHOCTH
ApCHOB. I'enetnueckas CBS3b MCXKAY YTJIICBOAOPOAaMH, MPHHAMICKAIIUMU K

Pa3JIMIHBIM KJIacCaM



2.6

3.1

3.2

3.3

3.4

3.5

3.6

[IpupoHBIe HCTOYHUKH YTIeBOI0PO0B. [Iprpo bl ra3 u momyTHbIe HeTIHBIC
ra3el. HedTh u €€ mpoucxoxaenune. CrocoObl mepepaboTku HEPTH: TEPEeroHkKa,
KPEKUHT (TEPMHUYECKUH, KaTanuTudeckuit), muposn3. Ilpoayktel mepepaboTku
He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KamMeHHBIN yroip u

IIPOJIYKTHI €0 IepepaboTKu
Kucnopoacoaepxaiye opraHi4ecKue CoeJUHEHHS

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI. METaHOM M ATaHOJI: CTPOCHUE, (pU3nIecKue
U XAMHYECKHME  CBOWMcTBa  (peakuuu ¢  aKTUBHBIMH  METaJUIaMH,
raJjloreHOBOIOPOJIaMU, TOpPEHUE), TpUMEHeHHe. BoJopoaHbIE CBS3H MEXIY
MOJIEKyJIaMH CIUPTOB. JleMCTBHE MeTaHOJIa M TaHOJA Ha OpPraHu3M 4YeloBEeKa.
MHoOroaroMHbI€ CIUPTHI. DTUIICHTJIMKOJIb U TJIMIIEPUH: CTPOCHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBa  (B3aMMOJICMCTBHME CO  IIEJOYHBIMH  METaJUIAMH,
KaueCTBEHHAsl pEeakiMsi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBHE Ha OpraHu3m

YCJI0BCKa. HpI/IMeHeHI/Ie TIIMOEprHa U OTUJICHTJIUKOJIA

®deHoy1:  CTpOEHWE MOJEKYJbl, (U3NYECKHEe ¢ XUMHYECKHE CBOMCTBA.

Toxcuunocts ¢enoina. [Ipumenenue penomna

Anpaerunibl 1 KeToHbl. DOopMaIbACTHI, AlleTAIBACTH: CTpOeHNE, (U3UUECKHE H
XUMUYECKHNE CBOWCTBA (PEaKIMM OKHCICHUS] W BOCCTAHOBJICHHS, KaYCCTBECHHBIC

peaxiun), noydyeHue u IpuMeHeHue

OMHOOCHOBHBIE TIpeeTbHBIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M YKCYCHAs
KHCJIOTBI: CTPOCHHUE, (PU3NIECKHE U XUMUYECKHNE CBOMCTBA (CBOMCTBA, OOIITUE IS
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), TIOJIyuYeHHEe W IPUMCHEHHE.
CreapuHOBasi ¥ OJICHHOBAs KHUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MBIa KaK COJIM BBICHIHX Kap6OHOBBIX KHCJIOT, UX MOIOLICC I[CI\/'ICTBI/IC

CrnosxHble 3¢upbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIHU3 CIIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue xupoB. buonorudeckas poJib
KUPOB

YrneBojpl: coctaB, KiaccuuKaius yrieBoJ0B (MOHO-, AH- U TOJHCAXapUbl).
I'moko3a — mpocTeiimmii MOHOcaxapul: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbL,
¢buznueckue U XuMu4eckue cBoricTBa (B3aumMoaencTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHUeE,
Opo’KeHHEe TJIOKO3bl), HAXOXXJEHHE B MPUPOJE, MPUMEHEHHe, OUOoIOoTHYecKas
posb. @otocuHTe3. PpyKTO3a KaKk M30Mep IIIOKO03bl. KpaxMan U 1eioa03a Kak
npupoJHbie mnojJuMepbl. CTpoeHHEe KpaxMaja U LeJUTtosio3bl. Ddusznueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/II[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IOI[OM)

A30Tcoxlep>1<aume OpTraHU4YC€CKUC COCANHCHUS



4.1

4.2

5.1

5.2

AMHHOKHCIIOTHI KaKk aM(OTepHbIe OpraHHuYecKhe coequHeHus. Dusndeckue u
XMMHMUYECKHUE CBOMCTBAa aMHHOKMCIOT (Ha NpuUMepe MMIMHA). buonoruueckoe

3Ha4YeHUE aMUHOKUCIOT. Ilenrruanl

benku kak npuUpOJIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenKoB. XMUMHUECKHE CBOWCTBA OEIKOB:

THIIPOJIN3, JCHATYpALUsl, KAYeCTBEHHBIC PEaKINH Ha OeITKU
BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS

OCHOBHbBIE TOHATHS XUMHH BbBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLIUU, CPETHSS MOJIEKYIISIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COEAMHEHUH —
MOJIMMEPHU3aLUs U MOJTUKOHIEH AU

OKClepUMEHTAJIbHbIE METOJbl M3Y4YEHHsS BEIIECTB M UX IPEBpallleHU:
03HaKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

XUMHUYECKUH 371eMeHT. AToM. SIapo aToma, M30TOMbBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHYeckue YpOBHH, MOIYPOBHU. ATOMHbIE OPOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus 3JIEKTPOHOB MO OpOUTAIsIM B aToMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

[Tepuoanueckuii 3akoH u [lepuoauyeckas cucrema XuMudeckux 3emeHToB J[. M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa W I[lepuoauyeckoil CHCTEMBI
xuMudeckux aneMmeHToB J[.M. MenzaeneeBa ¢ COBpeMEHHON Teopuel CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XMMHUYECKHX DOJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMNIaM M HEPUOIaM.
3HauyeHHE MEPUOJNUECKOTO 3aKOHA B Pa3BUTUN HAYKU

Ctpoenue BemniectBa. XHUMHUYECKas CBA3b. BHIbI XMMHYECKOW  CBS3U
(koBasieHTHAasi HEMOJSpHAas W TMOJsSpHAas, HWOHHAs, MeTajuinueckas). VoHBbI:
KaTHOHBI U aHUOHBI. MeXaHu3MbI 00pa30BaHMs KOBAJICHTHON XUMUYECKOU CBSI3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BogopoaHas cBs3b

BanentHOCTS. BHCKTpOOTpI/II_IaTeJ'IBHOCTB. CrerieHb OKUCICHHS



1.5

1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

BemecTBa MOJNEKYISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSTHCTBA
cocTaBa BellecTBA. THIBI KPUCTAIIIMYECKUX DPEIIETOK. 3aBUCHMOCTh CBOWCTBA
BEIIECTB OT THUIIA KpUCTAUIMYECKOM peméTku. lloHsATHe 0 AucnepcHbIX
cucreMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOPBI. MaccoBas [0JisI BEIIECTBA B

pacTBope

Knaccugukamus HeopraHnuecknx coeanneHnii. HoMmeHnkinarypa HeopraHmdecKux
BELICCTB

Xumuueckass — peakmus.  Knmaccudukamuss ~— XMMHYECKHMX — peakuuid B
HEOPraHMYeCKOM M OPraHUYECKOM XMMHU. 3aKOH COXpPaHEHMsI MacChl BEIIECTB,

3aKOH COXpaHEHMsI U MPEBPALCHUS SHEPTUU IPU XUMHUECKUX PEaKIUAX
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PaKTOPOB

OOpatumbie peakuu. XUMHUYeCKoe paBHOBecue. MDakTOphl, BIMSIONIHME HAa

COCTOsIHME XuMH4eckoro pasHoBecus. [Ipuanun Jle Hatense

OnexrpoauTtnueckas aucconuanus. CunbHble U cialble snekTposnTsl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHCTas, HEHTpanbHas, IIeno4yHas. Peaxiuu

WOHHOTO OOMEHa
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
Heoprannueckas xumus

Hemerannsl. [lonoxxenne HemeramioB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI.M. MenzaeneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. Du3MUECKHE
CBOWCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IPUMEpPEe KUCIOPOia, CEPHI,
dhocdopa u yrieponaa)

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajJoreHOB, CEphl, a30Ta,
docthopa, yrmepoma M KpEeMHHS) W HMX  COCIUMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOACPKAIIMX KHUCIOT, BOJOPOIHBIX coeauHeHHi). [Ipumenenue

Ba)KHEHIIINX HEMETAJLJIOB U UX COG,I[I/IHCHI/Iﬁ

Merannel. llonoxxeHne MeTalIOB B HepnonnquKoﬁ CUCTEMC XHMHUYCCKHUX
JJICMCHTOB HI/I Menpeneena. OcobeHHOCTH CTPOCHUA SJICKTPOHHBIX 000JI04UEK
aTOMOB MCTAJIJIOB. O6H_[I/I€ (I)I/ISI/I‘IGCKI/IG cBolicTBa MeTaitoB. CIljIaBEl METaJJIOB.

DNEKTPOXUMHUYECKUN PsiJl HAMIPSHKEHUH METaJIOB

XVWMUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, KanWii, KaJbIUi,
MarHuii, aJllOMUHHUN, IIUHK, XpOM, XXEJIe30, Melb) U UX coenuHeHuil. OOmue
CrocoObl OMy4YeHHs MeTaluIoB. [[piMeHeHre MeTalIoB B OBITY U TEXHUKE

['eHeTnueckas CBA3b HEOPraHMUYECKUX BELIECTB, MPUHAICKAIUX K PA3IMUYHBIM

Ki1accaM

XUMHUS U )KU3Hb



3.1

3.2

3.3

Ponp xumMum B 0OeCHEYEeHHWH SKOJOTUYECKOW, DHEPreTHUYECKOW U IHIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHHﬁ

[IpencraBiernst 00 OOIMMUX HAYYHBIX MPHHIIMIIAX ITPOMBIIUICHHOTO ITOJYYSHUS
BOKHEHIIMX BelEecTB. YeNOBEK B MHUpE BEIIECTB U MATEPUATIOB: BAKHEHIIWE
CTPOUTENbHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTE€pUAJIbl, KPAacKH, CTEKIIO,
KepaMuKa, MaTepualibl JUIA JJICKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U
MUHEpPAJIbHBIE YI00pEHUS

XuMHUST W 3J0pOBbE YEJIOBEKA: IMPaBHJIA MCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MACHOTO UCIIOIH30BAHUS MTPENapaToB OBITOBOM XUMUH

B IIOBCEIHEBHOU KU3HU









