


HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoi
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
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 MporpaMMbl MO XMMHUHU, K OINpPEACIICHUIO
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, PE3ydbTaTOB OOy4YeHUS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[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 TPUPOAHON cpene. Peammsyercss XumMU4eckoe 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
MO3HAHUM TPUPOABI U B MaTepUANbHOM KHU3HM OOIIECTBA, a TaKXe C Yy4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW IUBWIN3ALIMK, B CO3JaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABI U YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
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 MUPOBON KYJIBTYPbI, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA Ha pEIICHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTHUECKON O€30MacHOCTH U OXPAaHBI 37 0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass M HEOPraHWYecKas 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
npenMera 00ecreyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHS 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 TOJXO/la K U3Y4YeHHI0 Yy4eOHOro Marepuasa u o0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHMX M BIEKTPOHHBIX
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
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs MEPBOHAYAILHBIC
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
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMcsl MPEJOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE
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 NMPUMEHEHHUH, a TAKXKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT TTOHMMAHHMIO B3aMMOCBSI3U XHUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY 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€HHS  OPHEHTUPOBAHO  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, IIO3HABAEMOCTb MPUPOAHBIX SBIECHUW IYTEM OSKCIIEpUMEHTa 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 pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATENIBHOCTU: peIHIeHUs NpodjeM, IOWUCKA, 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 OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
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 LENISAMH H3Y4YEeHHs] IpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX pEaKUuid, HEOOXOAUMBIX I NPUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM 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 IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTermeHW OTHAETCS  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMHU AKTUBHOTO MOJYYEHUS 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 00y4yarouuxcsl K yCIOBUSIM JUHAMUYHO PAa3BUBAIOLIETOCS MHPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a Takke JJIsI OIEHKU C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOLUXCs: CIIOCOOHOCTH CaMOCTOATENBbHO MPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOIUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJU B PEIICHUH TJI00aIbHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TTOJYYCHHBIX 3HAHWUW JJIA TNPUHATAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XuMUsg», U3ydyaeMbli Ha 0a30BOM YpOBHE, SBIISIETCS 0053aTEbHBIM YYCOHBIM
npeameroM. OOIee YUCI0 4acoB, OTBEAEHHBIX JJIsI U3YUYEHUS XMMHH Ha YPOBHE
cpeaHero obmiero odpazoBanus, coctasisieT 136 gacos: B 10 kimacce — 68 vacos (2
gaca B Henelno), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).

B cooTrBercTBUU ¢ KayieHAapHBIM y4eOHBIM TpaduroM mikoiasl Ha 2026-2027
y4eOHBIN TOJ] U pacnucanueM ypokoB Ha 2026-2027 yueOHBIN o/ Ha peaau3aiuio
nporpaMmMmbl oTBoauTCs B 10 kmacce 64 daca, B 11 kitacce 68 gacos.



COIAEPKXAHUE OBYYEHUA 10 KJIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MATEpUANIOB. TeOpHs CTPOECHUS OPraHHYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BelecTB. loMonorusa, wu3omepuss. XUMUYECKas CBI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB
IpU HarpeBaHuu (TiaBjieHue, OOYyTIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJIEHHWE B MPUPOJE, TMOJyYEeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTmnOyranueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOWMCTBA (peakuusi nojuMepusauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MpPOCTEHIINN MpeAcTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3UYECKUEe U
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHHE U NPUMEHEHHE. Tonyon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JINYHBIM KJIaccaMm.



IIpuponHble UCTOYHUKM YrieBOAOPOAOB. IIpUpomHbIi ra3 WU IOIYTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHME C o00pa3lamMu IJJacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJICEKYJ]  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThI: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB pEeaKkivu).

Kuciaopoaconep:kamme opraHn4ecKkue coeMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOPOJiIaMHU, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA M 3TAHOJIA Ha OPTAaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHue ruiepruHa U STUIEHTJIUKOIIA.

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

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
¢usznueckre U XMMUYECKHE CBOMCTBA (PEaKIMHM OKUCJICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue /Uit Kitacca KUCJIOT, peakius dTepru(uKainnun), MoJIydeHHe U MpUMEHEHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
C0HBIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS
MOJEKYIbl, (PU3NYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C



rugppokcuom Mmeau(ll), oxuciaeHne amMmuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAQHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXJCHUE B NPUPOJE, NMPUMECHEHUE,
ouonorunyeckas poiib. @orocunte3. PpyKkTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia u
1neutoao36l.  dU3ndyeckue M XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
MpoOBeJICHNEe, HAOJIIOJICHUE W ONMUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCIICHHE AITaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE MTPAKTHUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

AzoTcoaepxaliie OpraHuueckiue CoeIMHEHUS.

AMUHOKHUCTOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenauHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLICHUI:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILHs OEIKOB MPH
HarpeBaHUMU, [IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHUS BEUIECTB M HX INPEeBpallleHUM:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUYHOCTb, HAOIIOEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA BJIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
1. 1. MenaeneeBa. CBsi3b MepHOANMYECKOr0O 3aKkoHa U [lepronnueckoil cUCTEMBbI
xumuueckux sneMmeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHIaM H IEPHOJAM.
3HayeHHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJISApHAs W TMOJsApHAs, WOHHAS, MeTaJulnueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). Bomopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Ctenenpb okucneHus. IOHbI: KATHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTe O muCHEpCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTuMble
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUSAONME HAa COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aquccornuanus. CuiibHbIE U c1adbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, H3ydeHUE MOJENeld KPUCTAJUTMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3loKeHUE MEePOKCUaa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIUuu HOHHOro oOMeHa),
POBEICHUE TPAKTUYECKOU paboThl «BnusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaAKIIUN.

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThI, PACUEThl C HCMOJB30BAHUEM TOHSATUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJIOpoJia, cephl, (hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune meramnoB B Ilepuognueckoil cucteMe XMMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METAJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XWMHUYECKHE CBOMCTBA Ba)KHEWINIMX META/UIOB (HATPHM, Kajdui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHEHUH.



OO6mue crocoObl MoayyeHus: MeTauioB. IIpuMeHeHHe MeTaiioB B OBITY H
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3yUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJNIOJIeHWEe M OIKCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnrlie 3agauu.

Pacuétel mMaccel BemiecTBa 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.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKON, SHEPreTUYSCKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpPE BEHIECTB W MAaTEpPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajibl, Kpacku, CTEKJIO, KEepaMHKa,
Matepuaibl Uil JIEKTPOHUKH, HAHOMAaTepHUallbl, OPraHUYEeCKUEe U MHUHEpaJIbHbIC
yI0OpeHus.

XUMHUS U 30pOBbE YEJIOBEKA: IMpaBuja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 6€30MaCHOTO MCIIOJIB30BaHUS MPEnapaToB OBITOBOM XUMHUU
B IOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXOpeaMETHBIX  CBS3€H INMpU  HM3yYeHHH OOUeH W
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (pakT, THIores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCuPUKamsa, TMEePUOJAUIHOCTh, HAOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrus, Macca, aToOM, JIEKTPOH, MTPOTOH, HEUTPOH, WOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECCTBA, (PU3MUCCKUE BEIMYMHBI UM CIMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- u
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHomorus: XuMU4eckasi MPOMBINUICHHOCTh, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SWCTBEHHOE IPOU3BOJCTBO, IHUIICBAs
MPOMBIIUICHHOCTh,  (papMalleBTHYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX IPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS [TIPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHOo-MeToauyeckol OCHOBOW st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMera «XUMHUsS» Ha YpPOBHE CPEIIHEro
oO1rero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTaBISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUMCKON TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCSI PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XHUMHUYECKOT0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXxcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUU
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 HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
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, STUYECKOTO TIOBEICHNUS;

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 OCO3HAaHHME IOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmofieHns TpaBmwil 0e30macHoOro oOpaleHusi C BelecTBaMH 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;

OCO3HAHMS TOCICACTBUN W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOM JIESITEIbHOCTH;

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) 3K0JIOrNYeCKOro BOCIIMTAHMS

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;

OCO3HAHUSI HEOOXOJIMMOCTH WCIOJb30BAaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJI€OJOTHHU
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
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUH [UJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKO 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIICYEHUU YCIOBUMI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSCHEHUS SBIICHUN OKPY’KAIOLIEro 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 peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIEe pe3yJabTaThl OCBOCHUSI y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHETO 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HauYMMble N1 (OPMHUPOBAHHS ~ MHUPOBO33PEHUS  OOyYaroOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpPEeIMETHbIE) OOIEHAYUYHbIE MOHSITHS, OTpakarollne
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJ0BaHUE, HAOII0ACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIIMATILHOW KOMITETECHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIICJISITh XapaKTEpPHbIC MPU3HAKW IMOHSTHUH W YCTAHABJIMBATH UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATE MOJCIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

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(HOPMYJIMPOBAHHBIE BOMPOCH B KadyeCTBE MHCTPYMEHTa
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, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTEBHOCTH, MPOSIBISITh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJEpKaHMs, CIPaBOYHbIE 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
orObope wuHpoOpManMU, HEOOXOAUMON JJisi BBIMOJHEHUS Y4YEOHBIX 3a7a4
ONPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpamMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

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

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
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 TIPEIJIOKEHHON 3a7a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaiu3alii yueOHOTO MPoeKTa U (OPMYIUPOBATH BHIBOJIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTD, Ompenensis €€ Lead W 3a7add, 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.

NPEAMETHBIE PE3YJBTATBI 10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUH O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHHUM SIBJICHUMN
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl JHUYHOCTH, €€
(GYHKIIMOHAJIBHON TPaAaMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MMPAKTUUYECKUX 3a7a4



U DKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY 3J0POBBIO U MPUPOJHOU
cpene;

BJIaJICHHE  CHCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TMOHATUSA (XMMUYECKHH DJIEMEHT, aTOM, JJEKTPOHHAs
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBS3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass M COKpalléHHas), MOJIb, MOJSpHAas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIM CKeleT, (QyHKUHMOHAJIbHAs Tpymia,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTHUECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCJIOPOJI M a30TCOAEPKAIINE COECAUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpHUSl CTPOCHUS
opranudeckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JieXKalMe B OCHOBE TMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS IMPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHEHHM XHMHUYECKHX PEaKIHi,
U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpPraHWYEeCKUX BEUIECTB IO MX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIAcCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHWYECKHX BEIIECTB (PTWICH, MPOIMICH, AlETUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (eHoNI, (opMabIeruy, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, III0K034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIOJNIOKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MacChl BELLIECTB;



c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
(¢u3znueckre U XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH Pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOb,
IJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHas M YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Chlpbsi  (HEQTb, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU WU
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peaklud MO H3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCMOJIb30BaTh CHUCTEMHBbIE XMMMUYECKHE 3HAaHUS MJI1 NPUHATUS pELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M UX
IpYMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUIN COOJIIO/IaTh MpaBUiIa MOJIb30BAHNUSA XUMHUUYECKOM
nocynoil u 1abopaTopHbIM OOOPYJOBAHHMEM, a TaKXKe IpaBwiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMHM IJIAHUPOBaTh M BBIIOJHATh XUMHUYECKUH
HKCIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIECTB IPU HAaIrPEBaHUU, IOTyUCHHUE
STWIEHa M W3YyYEHHE €ro CBOMICTB, KAayECTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HAarpeBaHUM, I[BETHBIC pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMIpPaBWJIAMU TEXHUKHM O€30MAaCHOCTH MpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, IMPEACTABIATh PE3YJIbTAThI
XMUMUYECKOTO JKCIEpPUMEHTa B (opMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 (OpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TIOIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCOBOM
uHpopMaiuu, IHTepHET U APyrux);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOAaTh  MpaBWiIa  IKOJOTUYECKU
L[€JeCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABAThH



ONaCHOCTHb BO3JCKUCTBUS HA JKHUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOSHMsI Kypca «OOmmias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM I pelIeHUs] MPAKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKlui, pacTBOp, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJUTUYECKAsT JUCCOLMAIUS, OKHUCIUTENIb, BOCCTAaHOBHUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAILCHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIOJIb30BAHWU BOKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAICHUN;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUs (QopMyn BEIIECTB U  ypPaBHEHUUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKUCHBIA Ta3, aMMHaK, TaméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUYECKOMN
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKas, BOJOPOIHAS) B COCTUHCHUSX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHUYECKUX BEIIECTB IO HUX COCTaBYy K OMNPEIETEHHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa v JIEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »JJeMeHTOB 1—4 mepuogoB llepumonnueckoil CcuCTEMBI
xumudeckux snemeHtoB JI. WM. MenzeneeBa, HCHONb3ysl MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COEIUHECHHI
no nepuojaam u rpynnam Ileproanyeckoil cucteMbl XUMHYECKUX deMeHToB /1. M.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C MTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHUE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, O0OpPaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS pEaKIUii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(hOpPMHPOBAHHOCTh YMCHHMH pPaCKpPBIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJICKTPOHHOTO OanaHca
3TUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIJICHHOTO TMOJYYCHHSI CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUUCICHUS C HCIIOIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJISI BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIICCTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIICCTB, IPEBPAICHUS U COXPAaHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHU COOJIIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYCCKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe NpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATH U BBIIOJHATH XUMHYECKHIM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMeHa, KaueCTBEHHBIE peaklMM Ha Cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlWid U (OPMYyJIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ yYMEHHA  COONIOAATh  MpaBujia  DKOJOTHUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTIPEICTIEHHBIX BEIIECTB, TOHUMAS



cmpicn mokasarens [IJIK, TOSCHATP Ha mMpuUMepax CHOCOOBl yYMCHBIICHHS H
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHUE no xumuu 10 KJIACC

Ne Koun4yecTBo yacos
DJIeKTPOHHbIE
IIpak
Kourposn (un¢posbie)
n | HamMeHoBaHMe pa3iejioB U TeM MPOrpaMMbl THYEC
/ Bcero | Hble odpa3oBaTejibHbIE
KHe
padoTsl PeCyYpChI
n padort
bl
Pasznea 1. Teopernueckue 0CHOBBI Opranuyeckoii xummu (4)
11 [Ipenmer oprannyeckoi XumMuu. Teopusi CTPOEHUSI OPraHUYECKUX 4 bubmuotexa [JOK
' coenuHennii A. M. Byrieposa https://m.eds00.ru/8866d88
Pa3znen 2. Yriaesoaopoasi (18)
2.1 | TlpenenbHbIe yraeBOIOPOABl — aTKAHbBI 2
2.2 | HemnpenenbHble yrieBOIOPOIbI: aTKCHBI, ATKAANCHBI, aJTKHHBI 9 1
2.3 | ApomaTHYeCcKHe yrieBOI0POIbI 4
2.4 | TlpuponaHble ICTOUYHUKH YTJIEBOJIOPOJIOB U MX IepepadoTKa 3 1
Paznen 3. Kuciopoacoaep:xamue opranndeckue coexuHerust (21)
bubmuoteka [JOK
3.1 | Crouptel. DeHou 6 1
https://m.edso00.ru/8866d88
3.2 | Anpgeruasl. KapboHoBsie kuciaothl. CrokHble 3(QUpbI 10 1
3.3 | VYruesoasl 5 1
Paznen 4. Aszorcoaep:kainue opranuueckue coexunenns (7)
4.1 | Awmwunbl. AMUHOKHCIOTHL. benku 7
Pa3znen 5. BoicokoMosekysipabie coequnenns (5)
5.1 | IImactmaccel. Kayuyku. Bonokna 5




Hrorosoe nmosTopenue (11)
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TEMATHYECKOE IINTAHUPOBAHHUE no xumun 11 KJJACC

Ne KoandecTBO 9acoB

Kontpo IpakTuy DJIeKTpOHHbIe (LN (PPOBbIE)
n | HauMeHoBaHHe pa3/ie/i0B U TeM NPOrPaMMbl

/ Bcero | JbHBIE ecKue o0pa3oBaTejibHbIE PeCypChl
- padoTsbI padoThI
Pazpnen 1. CTpoenue BeniecTsa
11 Crpoenne atomoB. [lepuoauueckuit 3akoH u [lepuonnueckas 10 bubnuotexa [JOK
' cuctema xumuuyeckux aneMeHToB . . MenneneeBa https://m.edso0.ru/8866d8
1.2 | Crpoenue BemecTBa. MHOTOOOpa3ne BEIIECTB 7 1
Paszpnen 2. Xumuyeckne peakuuu
2.1 | Kiaccudukanus XuMUYECKUX PEaKIIUi 7 1
bubnuoreka [JOK
2.2 | T'maponus 5 1

https://m.eds00.ru/8866d8

2.3 | OKHUCIHTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUU 5 1

Pa3znen 3. BemecTBa 1 UX cBOiiCTBa

3.1 | Meramib 9 1

3.2 | Hemeramnsl 10 1 1

33 lenetnueckas CBA3b MEXKIY KIIaCCAMH HEOPTaHUYECKUX U 7 bubmuoreka [JOK
OPraHMYeCKHUX BEIIECTB https://m.edso00.ru/8866d8

3.4 | ToroBoe NOBTOPEHUE 8 1
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IHOYPOYHOE INIVIAHUPOBAHMUE no xumunu

10 KVIACC

KoanuyecTBo yacoB

Jara usyyenus

Kour DJIeKTPOHHBbIE
IIpak
Ne poJb undposbie
n/n Tema ypoka Be HbIE riec o0pa3oBaTejbHbIe
ero KHe nJjiaH ¢dakr
padot pecypchl
padot
bl
bl
1 [Ipenmer opr xumuH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE 1 3.09
5 Teopus cTrpoeHust opranndeckux coequnennii A. M. byrneposa, 1 709 bubnuoreka [IOK
€€ OCHOBHBIE TI0JI0XKEHUS ' https://m.edsoo.ru/88
3 Teopus cTrpoeHust opranndeckux coequnennii A. M. byrneposa, 1 10.09
€& OCHOBHBIE TIOJIOKEHUSI '
4 [IpencraBnenue o KI1acCUPUKAIMKA OPTAHNYECKUX BEIIIECTB. 1 14.09 bubnuoreka [IOK
Homenknarypa u TpuBHaJIbHBIE HA3BAHUSI OPT BELIECTB ' https://m.edsoo0.ru/88
5 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYCCKUN Psi 1 17.09
6 MertaH 1 3TaH — MPOCTEHINNE TPEACTABUTEIH ATKAHOB 1 21.09
7 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 24.09
8 DTWICH U TIPOMUJIEH — MPOCTESHIINE MPEICTABUTEIHN AIKEHOB 1 28.09
9 IIp/ padora Ne 1. «IlonydyeHue 3TuneHa u ero CBOMCTBa» 1 1 1.10
10 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue 1 5.10
CUHTETHYECKOTO KaydyyKa ¥ PEe3UHbI '
1 Ankanuensl. byranuen-1,3 u metmnnoyranuen-1,3. Ioxyuenue 1 8.10
CUHTETHYECKOTO KaydyyKa ¥ pEe3UHbI '
12 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKUN 1 12.10 bubnuoreka [JOK

psn. AueTuieH — MPOCTENIINN TPEICTaBUTEND aJTKHHOB

https://m.edsoo.ru/88




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUN

13 .. 15.10
psia. ALeTuieH — MPOCTEHIINI IPEeICTaBUTENb ATKHHOB
14 .
Boruncnenus no ypaBHEHUIO XUMHUYECKON peakluu 19.10
15 Boruncnenus no ypaBHEHUIO XUMHUYECKOHN peakluu 22.10
16
Apensl: 6eH30J1 U TOJIyoJl. TOKCHYHOCTH apeHOB 5.11
17 ApeHnbl: 6eH30J1 ¥ ToyoJ. TOKCHYHOCTh apeHOB 9.11
18 ['eneTndeckas CBsI3b yrieBoJOPOJOB, IPUHAICKANUX K 1211
Pa3IMYHBIM KJIaccam
19 I'eneTrueckas CBsI3b YIIEBOIOPOJIOB, TPUHAIICKAIINX K 16.11
Pa3IMYHBIM KJIaccam
20 [TpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB: MPUPOIHBIN T'a3 U 10.11 bubmuotexa [JOK
MOMyTHBIC He(PTSHBIE Ta3bl, HEPTh U MPOIYKTHI €€ mepepadboTKu ' https://m.edsoo.ru/88
51 IIpupoiHBIE HCTOYHUKH YTIIEBOJOPOOB: IPUPOAHBIN Ia3 U 9311
MOMyTHBIC He(PTSIHBIE Ta3bl, HEPTH U IPOTYKTHI €€ mepepaboTKu '
22 KonTpoJabsHas pa6ora 1o pasueny «YTJIeBOI0POIbD» 26.11
23 [IpenenpHble OTHOATOMHBIE CIMPTHI: METAHOJ U ATAHOJI. 30.11
Bognopoanas cBsizb '
» [IpenenpHble OTHOATOMHBIE CIMPTHI: METAHOJ U ATAHOJI. 312
Bogopoanas cBsizb '
25
MHOroaToMHbI€ CIIUPTHI: TUJIEHTIIMKOIb U TITULEPHH 7.12
26 MHOT0aTOMHBIE CIIUPTHI: ATUJIEHTIIUKOJIb U TJIMLEPUH 10.12
27 @deHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMUUECKHE 14.12
CBOICTBa, MPUMEHEHHE
28 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMUUECKHE 17.12




CBOMCTBA, IPUMEHEHNUE

29 Bubmmoreka IIOK
Anprieruabl: GopMaIbACTUA U alleTATBICTH . ALIETOH 21.12 https://m.e dSO(])_.[ru /88
30 Anpreruapl: GopMaIbACTH U alleTATBICTHIT. ALIETOH 24.12
31 OHOOCHOBHBIE MTPEIENIbHBIE KAPOOHOBBIE KUCIOTHI: 98.12
MYypaBbHHAS U YKCYCHAas
3 OHOOCHOBHEIE TTPE/IeNbHBIE KAPOOHOBBIE KUCIOTHI: 11.01
MYypaBbHHAS U YKCYCHAas
33 IIp/ padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI» 14.01
34 CreapuHOBast U OJICMHOBAsI KHCIIOTHI, KaK MPEACTaBUTEIN 18.01
BBICIIMX KapOOHOBBIX KHCIIOT
35 Mpbta Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT. 21.01
36 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. 25 01
IMaaponus cinoxubIX 3(hUpoB
37 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. 98.01
IM'aaponus cinoxHbIX 3(hUpoB
38 JKupsr: runponns, mpuMeHeHHe, OUOJIOTHYeCKast POJIb )KUPOB 1.02
39 VYrieBoapl: cocTas, Kiaccudukamus. Bakueinme 4.0
MIpeICTaBUTENHN: TIII0K03a, PPYKTO3a, caxapo3a
20 VYrieBoapl: cocTas, Kiaccudukamus. Bakueinme 8.02
MIPEICTaBUTENH: TJII0K03a, PPYKTO3a, caxaposa
“ Kpaxman u niemuosno3a Kak IpupogHbIC TTOTUMEPHI 11.02 bubmorexa HOK
https://m.edsoo.ru/88
42 Kpaxman u nemnronosa Kak IpupoHbIe MOJIUMEPBI 15.02
43 KonTpoasHnas padora no pasaeny «Kucinopoaconepxamniue 18.02
OpraHUYECKUEe COCTUHEHH
44 OO11ast xapakTepUCTHKA a30TCOCPIKALIMX OPraH COSTMHEHHH . 20.02




45

AMWHBI: METHUJIAMUH U aHWJINH 25.02
46 AMWHBI: METHUJIAMUH U aHWJIHH 1.03
47 AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIC OPraHUYECKUE COCTUHEHUS, 4.03
uXx OuoJsiormueckoe 3HaueHue. [lenTupl. '
48 AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUIECKUE COCTUHEHUS, 11.03
UX OuoJiormueckoe 3HaueHue. [lenTupl. '
49 Benku kak mpuUpoTHBIE BEICOKOMOJICKYIISIPHBIC COSTMHEHUS 15.03 brbmmorexa [OK
PHpO YIAp A ' https://m.edsoo.ru/88
50 benku xak mpupoHBIE BEICOKOMOJICKYIISIPHBIC COCTUHEHUS 18.03
o1 OcHOBHbIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COETMHEHUIN 22.03
OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX
52 : P 25.03
COCIIMHEHUH.
53 [TmacTmacchl, KaydyKd, BOJIOKHA 8.04
54 .
Brruncienus mo ypaBHEHHUIO XUMHUECKOW pEeaKITuu 12.04
55 Brruncienus mo ypaBHEHHUIO XUMHUYECKOU PEaKIINH 15.04
56 bubmuoreka [JOK
VYrneBonopoisl (HOBTOpPEHUE 19.04
AOpozLL ( P ) https://m.edsoo.ru/88
57 VYTr1eB010pO/1bI (ITOBTOPEHHE) 22.04
58
Kucnopoaconepskamue opr coequHeHus (MIOBTOPEHHE) 26.04
59 Kucnopoaconepskamue opr coequHeHus (MIOBTOPEHHE) 29.04
60
A3zoTconep:kalye opr coequHeHus (MIOBTOPEHHE) 6.05
61 bubnuoreka [JOK
YrneBossl (MOBTOpEHNUE) 13.05 1

https://m.edsoo.ru/88




62 Hrorosast KOHTpo/IbHAs1 padoTa 1 17.05

63 AHanIu3 UTOrOBOM KOHTPOJILHOU PabOThI 1 20.05

64 3aK/II04uTeIbHBINA YPOK 1 24.05
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64




INIOYPOYHOE IINTAHUPOBAHMUME no xumuu 11 KJJACC
KoauyecTBO yacoB
Ne K n Aata DJIeKTPOHHbIE
OHT PaK | uy3yyeHus unpposbIe
Tema ypoka Be poJIb THYeC
n/ 00pasoBaTe/bHbIE
ero | Hble KHe
I IJIaH paxr pecypceel
pa6or | pabor
bl bl
bubnuoreka IHOK
1 OcHOBHBIE CBEJICHUS O CTPOECHUU aToMa 1 2.09 nbmmorexa L
https://m.edsoo.ru/88
2 OcHOBHBIE CBEICHUS O CTPOEHHU aTOMa 1 3.09
3 [Iepuoanueckuil 3aKOH M CTPOEHUE aTOMa 1 9.09
4 [Iepuoanueckuil 3aKOH M CTPOEHUE aTOMa 1 10.09
5 HNonnasg xuMu4aeckast CBsI3b 1 16.09
6 HNonnag xuMu4aeckast CBsI3b 1 17.09
7 KoBanenTHass XmMudeckas CBSI3b 1 23.09
8 KoBanenTHass XxuMmH4ueckas CBSI3b 1 24.09
bu6 e OK
9 Merammmyeckass XUMHUYECKas CBSI3b 1 30.09 nommorexa I
https://m.edsoo0.ru/88
10 Bonopoanas xumudeckas CBs3b 1 1.10
11 [Tomumepsl 1 7.10
12 bubnuoreka IIOK
I"a3000pa3Hbie BemecTBa 1 8.10 1
https://m.edsoo0.ru/88
13 JKunkue BemecTsa. 1 14.10
14 TBepable BelecTBa 1 15.10
15 JucnepcHble BeniecTsa. 1 21.10




16 Cocras BemectBa. CmecH. 1 22.10
17 KonTpouabnas padora Nel: « CtpoeHue BemecTay 1 5.11
18 [TonsiTHE 0 XMMHUYECKOW peakiuu. Peakiuu, uaymme 6e3 1 1111
M3MEHEHHUS COCTaBa BEIIECTBA
19 Krnaccudukarus XAMHYECKUX PEaKIui, TPOTEKAIOIINX C 1 1211
W3MEHEHHUEM COCTaBa BEIIIECTB.
20 Knaccudukanus XuMuueckux peakiuii, MpoTEKAIOIINX C 1 18.11
W3MEHEHHUEM COCTaBa BEIIIECTB.
21 CKOpOCTh XMMUYECKON peaKIuu. XUMHUYECKOE PABHOBECUE 1 19.11
22 OO6paTUMOCTh XMMHYECKON PEAKIIUH. 1 25.11
23 XUMHYECKOE PaBHOBECHE U CIIOCOOBI €T0 CMELICHHUS. 1 26.11
» IpakTuyeckasi padora Ne 1. «Biausiaue paznudHbIx (GaKTOPOB 1 3.1 bubmuorexa [JOK
Ha CKOPOCTh XUMHUYECKOUN pEAKIIUI» https://m.edsoo.ru/88
25 PoJib BOIBI B XUMHYECKUX PEAKIIUSAX 1 9.12
26 OnektponuTtrdeckas auccounanus. [lonstue o BonopoaHom 1 10.12
nokasarene (pH) pactBopa.
27 Peaxiiuu nosHoro ooMeHa. 1 16.12
28 ['uaponu3 opraHUYeCKUX ¥ HEOPraHUIECKUX BEIIECTB 1 17.12
29 ['uaponu3 opraHUYeCKUX ¥ HEOPTraHMIECKUX BEIIIECTB 1 23.12
30 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH. 1 24.12
31 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH. 1 30.12
32 DnekTponu3 1 13.01
33 DneKkTponun3 1 14.01
34 KonTpoabsnas padora Ne2 no pasgeny « XuMU4eCKHe 1 20.01
peakuumn»
35 Meraiel, ux noJsioxxenue B [lepuoguueckoii cucreme 1 21.01




xumuueckux 3nemeHToB /1. . MenneneeBa, Qusnueckue
CBOMCTBA METAJJIOB

CrinaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUM

36 27.01
METaJLIOB
37 XUMHYECKHE CBOWCTBA BAXKHENILINX METAJUIOB (HaTpHil, Kalui, 5801
KaJIbIIMI, MarHuii, aJFOMUHAN) U UX COCTUHEHUN '
38 XUMHYEeCKHE CBOWCTBA BaXKHEMIIINX METAJUIOB (HaTpHil, Kaui, 3.02
KaJIbIIMM, MAarHAW, aJTIOMUHAN) U UX COCTUHEHUN '
39 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAMHEHUI 4.02
40 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAMHEHUIN 10.02
41 XuMHUYecKre CBOMCTBA ITUHKA, JKelle3a U NX COCTMHCHUHN 11.02 bubmorexa LOK
https://m.edsoo.ru/88
42 XuMHYECKHe CBOMCTBA IIMHKA, )KeJIe3a U UX COCAUHCHUN 17.02
3 IIpaxkT/ padora Ne 2. "Pelenue skcriepuMeHTan 3aiaqy 18.02
«MeTtamie»"
Hemetannsl, ux nonoxenue B [ICXI/1. 1. Menaeneena,
44 24.02
CTPOCHHUE.
45 duszndyeckue CBOMCTBA HEMETAIIJIOB. 25.02
46 Amorponus HeMeTauoB ( Kuciaopo, cepa, pocdop u 3.03
yriepo) '
47 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPbl U UX COCAMHEHUM 4.03
48 XHUMHYECKUE CBOMCTBA a30Ta, (ochopa U UX COCTUHECHUN 10.03 bubmorexa HOK
https://m.edsoo0.ru/88
49 XHUMHUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS U UX COCUHEHUN 11.03
50 [IprMmeHeHne BaXHEUIIMX HEMETAIUIOB U UX COCTMHEHUN 17.03
51 O06o001IeHNEe U CHCTEMAaTH3allisI 3HAHUH 110 TEME 18.03

«HemeTaisD.




IIpakt/ padora Ne 3. «Peuienue 3kcn 3aaa4 10 TeMe

> "HemeTamisr"» L 24.03
53 KonTpouabHnas padora Ne3 no remam «Metamibs» u 1 25 03
«Hemeraib»y

54 Heoprannueckue u opraHM4ecKue KUCIOTHI. 1 7.04

55 Heoprannueckue u OpraHM4ecKue KACaoThl. 1 8.04

56 OcHoBauus 1 14.04

S7 OcHoBanust 1 15.04

58 Comn 1 21.04

59 Comn 1 22.04

60 ['eneTnueckas cBsA3b MEXKTY KIIACCAMU HEOPTAaHUYECKHUX U 1 5804 bubmuorexa [JOK

OpPraHNYECKHUX BELIECTB. https://m.edsoo.ru/88

61 Hrorosoe moBTopenue marepuana 11 kiacca 1 29.04

62 Hrorosoe moBTopenue marepuana 11 kiacca 1 5.05

63 Hrorosoe moBTopenue marepuana 11 kiacca 1 6.05

64 Hrorosoe moBTopenue marepuana 11 kiacca 1 12.05

65 [ToaroroBka K HTOrOBO¥ KOHTPOJILHOM paboTe 1 13.05

66 Hrorosas koHTpobHas paboTa 1 19.05

67 AHau3 UTOTOBOM KOHTPOJIBHON PabOThI 1 20.05

68 3aKJIIOUNTENbHBINA YPOK 1 26.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEICTABICHUN O XMMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM Jis
peleHusT TPAKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIArafoIINe MMOHATHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIA CKEJeT,
(b yHKIIMOHATBEHAS rpyIma, pagukai, n30Mepus, HU30MEDPBI,
FOMOJIOTUYECKUH PANl, TOMOJIOTH, YIJIEBOJIOPOJbI, KHUCIOPOA- U
a30TCoJepIKaIIue COCTUHEHHUs, OMOJOTMYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opranuveckux emiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHN S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEICHMS O CBOMCTBaX, COCTaBe, MOJIYYEHHH U OE30MacHOM
MCIIOJIb30BAHUM BAXKHEHIIUX HEOPraHUYECKUX W  OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS MpPH ONHMCAHUM COCTaBa, CTPOEHUSA U

NpeBpallleHNl OpraHMueCKUX COCAMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BATH XMUMUYECKYI0 CHMBOJIUKY
JUIL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH

XUMHUYCCKUX peaKuHﬁ, H3roTaBJIMBAaTb MOACIIN MOJICKYJT OPTaHUYCCKUX




BCHICCTB I WIIFOCTpAllMU HUX XHUMHYCCKOI'O0 U IMPOCTPAHCTBCHHOIO

CTPOCHHSI

1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICHKHOCTD
HN3YUYCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTaBy MU CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpymme) COCIUMHEHHH (YrieBOJIOpPOIbI,
KUCIIOPOA ¥ a30TCOACPKAIINE COEAWHEHHSI, BBICOKOMOJICKYJISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

CpopMHpPOBAHHOCTH YMEHHUSI ONPEICNATh BUIAbl XUMUUYECKOU CBSI3U B

OpraHMYECKUX COECAMHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTH yMEHHUSI TNPUMEHATH: TMOJIOKEHUS  TEOPHUH
CTpoeHusi opraHuyeckux BemiectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YrneBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHMA. BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCTF YMEHHUM TPUBOIUTH TPHUBUAIHHBIC HA3BAHUSA
OTJIEIbHBIX OPraHMYECKUX BEIIEeCTB (ITWUJICH, MPOMWIEH, alleTUJICH,
STWJICHTJIUKOJb, TJIULEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KHCJIOTa, TIIOK03a, (PPyKTO3a, Kpaxmal, LeJUII0JI03a,

TJTUITAH)

2.2

ChopMUPOBAHHOCTh YMEHHU XapaKTepPU30BaTh COCTaB, CTPOCHHE,
¢u3HYecKue W XHMHUYECKHE CBOMCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYCCKUX BEIICCTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru/,
MypaBbHHAs W YKCYCHas KHCJIOTHI, IJIFOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHUA HIUTIOCTPUPOBATHL T'CHCTUYCCKYHO CBS3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakLuii C UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CchopMupoOBaHHOCTD YMEHUS XapaKTepu30BaTh HCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CHOCOOBI UX

Hepepa60TKI/1 H MPaKTUYICCKOC MIPUMCECHCHUC ITPOAYKTOB Hepepa6OTKI/I

XUMHA U )KU3Hb. PacuéTrl




3.1

CdhopmupoBaHHOCTH YMEHUH BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METO/IaX HAy4YHOTO TO3HAHUS, UCTIOJIB3yEeMbIX B XHMHH MPH U3YUICHUU
BEIIECTB M XUMUYECKUX SBJICHUW (HaAOMIO/IEHUE, W3MEpPEHHE,
IKCIIEPUMEHT, MO/ICTTUPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIE
XAMHWYCCKAC 3HAHWS IS TPUHATHS PEHICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yYMCHHI COONIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBuiia oOpaIrieHus: ¢ BEMECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
MOJTydeHHE STUJICHA W U3YyYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4eCKuXx BCIICCTB, ACHATypanus 0O€eJIKOB Iopu Harp€BaHHu,
IBETHBIC PCAKIINU 66HKOB) B COOTBCTCTBHU C IIPaBHUJIAaMH TCXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeHIeCTBaMU U J1JaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pE3yAbTaThI XUMHUYECKOTO
9KCTIEpUMEHTa B (OpME 3aliCH ypPaBHEHHH COOTBETCTBYIOILIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE 3TUX PE3Y/IbTATOB

3.4

ChopmupoBaHHOCTH YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO

N3 UCXOJHBIX BCHICCTB UJIM IIPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTD yYMEHUI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyI0 W3 pPa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoii nH(popmanuu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUW COOMIOAATH MpaBUIa HKOJIOTHMUYECKU
1es1eco00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOW JEATEIbHOCTU B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKpYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeNEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[NAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHBIICHUS M TMPEAOTBPAIEHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpTraHnu3M 4YCJIOBCKa




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHLIC PE3YJdbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenne cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTb, CTEIEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKasl pelETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakiuy HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs] —JTUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOM pEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUS AIIEKTPOJUTHYECCKON auccormanuu, llepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH A3bIK XUMHH, (PAKTOJIOTMUECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBE, IOJYYEHUM U OE€30MaCHOM HCIOJb30BAHUM Ba)KHEHIINX
HEOPraHW4YeCKUX BEIIECTB B OBbITY M TNPAKTUYECKOW JeATeIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHUM CTPOEHHSI U CBOMCTB HEOPraHHUYECKUX
BEUIECTB W MX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUYECKUX
3HAHUM c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMHM MeETOAaMU HAy4YHOI'0 TIIO3HaHHsA BCHICCTB U
XHUMHYECKUX  SIBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHDb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PaA3JIUYIHOTO
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
MCTAIIINYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAa“d,

MCT&J’IJ’II/I‘-ICCKaH)

1.5

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

pacTBOPaAX HCOPraHMIYCCKUX COCIUHEHUI




1.6

ChopmupoBaHHOCTE  yMEHUS  KJIACCH(MUIIMPOBATH  XUMUYCCKUE
peaKuu Mo pa3inyHbIM MPHU3HAKAM (YHCITYy U COCTaBY pEarupyromnux
BEIECTB, TEIIOBOMY J((}EKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKUCJICHHS ~ D3JIEMCHTOB,  OOpaTUMOCTH  pEaKIUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTaBISTh YPaBHEHUS  PEAKIHA
Pa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpAUIEHHBIE YpPaBHEHUS pPEaKkUUU
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIUH HTYT

JO KOHIIa

1.8

CpopMHpPOBAHHOCTH YMEHUM MPOBOJUTH PEAKIIMU, TOATBEPKIAIOIINE
KaueCTBEHHBI1  COCTaB  pa3JIMYHBIX HEOPTraHWUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHTEJBHBIX peakuui MOCPEICTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peakui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHH  OOBSICHATH  XapaKTep CMEIICHUS
XHUMHYECKOTO PAaBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpuaIn Jle [larense)

061_]_[3}{ " HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbici [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOILYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIMH

2.2

CdopmupoBaHHOCTh YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHSA «S-, P-, O-3J€KTpOHHBIE OPOUTAIH», «IHEPreTHUCCKHE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAMHEHUN MO MepuojaMm U Ipynmnam

[Iepronnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAHHWE  T'€HETUYECKOM  CBSI3M  MEXIY

HCOPraHN4CCKUMHU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ




COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN
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ChopMUpOBaHHOCT, ~ YMEHHMH  YCTAHABIMBATh  MPUHAIICKHOCTD
HEOPraHUYECKUX BELIECTB II0 UX COCTABY K OIPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

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

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJIHKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknwmii, cucremaruueckyro HomeHknarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMUS OTJAEIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHbI ras,
YIJIEKUCHBIA Ta3, aMMMaK, raméHas M3BeCTb, HeramiéHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUe)

2.6

ChopmupoBaHHOCTh yYMEHHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPK/JAaTh  CYIIECTBOBAHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKHMMH  BEIIeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBETCTBYHOIINX XUMHYCCKUX peaKHI/Iﬁ

2.7

CopMHUpPOBAaHHOCTh YMEHHI TUTAHUPOBATH U BBITIOHITH XUMHUUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajan3aTopa, ONpeeseHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEpPCAIbHOTO HWHAMKATOpA, BIMSHUE pPAa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KauyeCTBEHHbIEC pEaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTUOH aMMOHHS, DPELIEHHE OSKCIEPUMEHTAIBHBIX 3aady [0 TeMam
«Metamnel» u «HemeTanibl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0e30MacHOCTH TpH OOpalleHUH C BellecTBaMH U JabOpaTOpHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

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

2.8

ChopmupoBanHOCTh yMEHHI CcOONIOAATh MpaBUia MOJb30BAHUS
XMUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHNUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTepru30BaThb XUMHNUYCCKHE
ITPOLECChI, JICKAINHUEC B OCHOBC IMPOMBIIIJICHHOTO IIOJYUYCHUA cepHoﬁ
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HAayYYHBIX MMpUHOHIIAX )51 OKOJIOTHYCCKUX HpO6HeMaX

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHA U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJM XHMHH B TO3HAHUU
SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3a7a4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPAaBHJIA DKOJIOTHUECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpembl

3.4

Oco3HaBaTh ONMAaCHOCTb  BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, MOHUMAs cMbica nokazarens [1/IK, moscHsaTh
Ha TpuUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIIOJIb30BAHUEM MOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPH XUMHUYECKUX PEAKIMSIX, MacChl
BeI[eCTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYaCTBYIOUIMX B pPEaKIUU BEIIECTB,
TeroBoro 3¢dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS SHEPIUU




INPOBEPAEMBIE 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 MAaTepHaloB. Teopusi CTPOEHUS OpPraHUYECKUX

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 kiaccuuKanuy OPraHnIeCKUX BEIIECTB

1.3

Homenknarypa opraHvueckux COEIMHEHUH (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHECHIITIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHAN psAfl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENM alIKaHOB: (pU3MUecKMe M XUMHUYECKHE CBOMCTBa (peakiuu

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

2.2

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

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 npeacCTaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘leCKI/Ie n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTaAlluM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: cocCraB, CTpPOCHHC, (1)14314%01(1/16 U XHUMHUYECKHE 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 UICTOUHUKH YTIeBOA0pOo0B. [IpupogHblil ra3 u nonyTHble HEPTAHBIE
ra3sl. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nmepepabOTKH HEPTU: MEPETOHKA,

KPEKUHI (TepMHUUYECKUH, KaTaauTudeckuit), nuposnus. ITpoaykTsl mepepaboTku




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

MPOIYKTHI €T0 IMepepaboTKu

Kucnopoacoaepxaiye opraHu4ecKue COCTMHCHHS

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJaMH, TOpPEHUE), MpUMEHEHHe. BoJoponHble CBSI3U MeEXAy
MOJIEKYJIaMU CHUPTOB. JeficTBHE METaHOJIa U 3TaHOJIa HAa OPraHU3M 4YeJIOBEKa.
MHoroaTOMHbI€ CIUPTHL. DTUJICHIVIUKOJb U TIULEPUH: CTPOCHUE, PU3NUYECKUE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METaJlllaMH,
KauyecTBEHHasl peaklusi Ha MHOroaroMHble crnupThl). [leiicTBHe Ha opraHusMm

YCI0BCKa. HpI/IMCHeHI/IC rIIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoJI:  CTPOEHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOMCTBA.

Toxcuunocts penomna. [lpumenenue denomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMambIETH I, alleTaNbJACTH/I: CTPOCHHE, (DU3NIECKUEe U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxuun), noJydeHrne u IpuMeHeHue

3.4

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTH. MypaBbuHas M YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3NIECKHUE U XUMUUYECKHUE CBOMCTBA (CBOMCTBA, 00IINE TS
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

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

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOMKHBIX
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 (B3auMoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B MPHUPOJIC, MPHUMEHEHHE, OHOJIOrHYecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30Mep TIIIOKO3bl. Kpaxman U messiroio3a Kak
npupoaHbie TosmMepbl. CTpoeHHE Kpaxmajia W IHeJUTojio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA 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 NPpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIWHCHUA. HepBI/I‘-IHaSI,




BTOpUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TUApOJIn3, ACHATypalus, KAUCCTBCHHBIC PCAKIIMU HaA Ocnku

BbicOKOMONIEKYISIPHBIE COETMHEHMS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEAHSSI MOJIEKYISIpHAS
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUM —

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4EHHS BELIECTB U HX IPEBPALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeopeTnyeckue OCHOBBI XUMUU

1.1

XuMu4eckuil aneMeHT. ATom. Sapo aroma, M30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTUYecKre YPOBHHM, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0-21eMeHTHI.
OcoOeHHOCTH pacmpe/eNieHns 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(UTYpALIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMHU4eCcKux snemenToB .M.
MenneneeBa. CBsi3p NEPUOAMYECKOTO 3akoHa W Ilepuoguyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIISCTB IO TPyHIaM M IEPHOJaM.

3HadyeHHe MECPHUOANYICCKOI'O 3adKOHA B pa3BUTHUU HAYKH

1.3

Crpoenue BemniectBa. XHMHYECKass CBsA3b. BHIBI XUMHYECKOW  CBS3U
(koBaJIeHTHAsT HETOJISApPHAS W TOJspHAs, HWOHHAs, MeTaummdeckas). VOHbI:
KaTHOHBI 1 aHHOHBI. MeXaHu3Mbl 00pa30BaHMUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIHN). BogopoaHas cBs3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/II_IaTCJ'IBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJICKYJIIAPHOTO U HEMOJICKYIISIDHOT'O 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 108 BeIlecTBa B

pacTBOpe

1.6

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

BCIICCTB




1.7

Xumuueckass — peakuus.  Kiaccudukanms ~— XMMUYECKMX — peakuuid B
HEOPraHUYECKONM M OpraHUYECKON XMMHH. 3aKOH COXpPAHEHHUS MaccChl BEILECTB,

3aKOH COXpaHCHUA U NPCBPALICHUSA SHCPIUU ITPHU XUMHUYCCKUX PCAKITHUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4yeckoro pasHosecus. IIpunnun Jle [llarense

1.10

DnekrponuThdeckas auccounanus. CunbHble W ciiadbie diekTposnuThl. Cpena
BOOHBIX PAaCTBOPOB BCIICCTB: KHCJIasd, HeﬁTpaJIbHafI, oIejIo4Hasd. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCIIUTEITEHO-BOCCTAHOBUTEIILHBIE pC€aKknuun

Heoprannueckas xumus

2.1

Hewmeranmnsl. Tlonoxxenue HemeramioB B Ileprogudeckoit cucreMe XMMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUs aToMOB. Duzmdeckue

CBOIMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHI,

dbocdopa u yriepoaa)

2.2

XUMHYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TaJIOT€HOB, CEphbl, a30Ta,
dbochopa, yrmepoga W KpEeMHHUS) U HX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJACOACpKAIIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [Ipumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Meramnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
atoMoB MeTayioB. O0mue dpuzndeckue cBocTBa MeTaylioB. CIIaBbl METAJIOB.

DIIEKTPOXUMHUYECKHUH Pl HAIPSHKEHUI METaJlJIOB

2.4

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, KalIHWi, KaJbIUH,
MarHui, aJllOMUHUH, ITUHK, XpOM, JK€JIe30, MeAb) M UX coeauHeHun. OOmue

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

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponpr xumun B o0OecreyeHHH BKOHOFHHGCKOﬁ, 9HepreTH‘IeCKOﬁ u HHH.ICBOﬁ
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
BaKHEUIIINX BelIecTB. YeaoBEeK B MHPE BCIICCTB U MATCPHUATIOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MAaTCpHaJIbl, KOHCTPYKHOHWOHHBLIC MAaTCpHAJIbl, KpaCKH, CTCKIIO,
KEepaMuKa, Marcpuajibl IJid 3JICKTPOHUKH, OpPraHn4eCKUC M MHHCPAJIIbHBIC

ynoopeHus




3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKAa: IIpaBWja HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiIa 0€30MaCHOTO UCIOJIL30BAHUS IIPETapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






