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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
denepanbHOil 00pa3oBaTENIbHOM MPOTPAMMBI CPEHETO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cranmapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XHUMHs» B 00pa3oBaTelNbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3ylOIIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMBblL, U
OCHOBHBIX TonokeHUl «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Oenepanun Ha niepuon 1o 2025 rona» (Pacnopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEIEICHHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreoOpa3oBaTeIbHON OpraHU3alMK, SIBISETCS HEOTHhEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHHA. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB NIPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U 00IIEH KyJIbTYpPhl
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3M0pPOBBI0 WM TpHUpOAHON cpede. Peamusyercs xumudeckoe o00pa3oBaHHe
oOydJaromuxcs Ha YPOBHE CPEIHEr0o OO0IIero oOpa3oBaHHS CpPEICTBAMHU YIECOHOTO
npeaMeTa «XHMHS», COAEPXKAHUE U IOCTPOEHUE KOTOPOIO ONPEIEICHBI B
nporpaMMe IO XUMHUH C Y4ETOM cHelu(UKA HAayKd XUMHUH, €€ 3HAYCHUs B
MO3HAaHUM MPHUPOABI U B MaTepUaIbHOW XU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX weiae W MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeiHero ooero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK HIPaeT 0COOy poib B
COBPEMEHHON LMBWIM3AIMK, B CO3JaHUHU HOBOM 0a3bl MaTepualbHON KYJIBTYPBHI.
Ona BHOCHUT CBOH BKJaJa B (POPMHUPOBAHUE PAIOHAIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUS 00 OKPYXAarolleM MHUpPE KaKk O €IUHCTBE
IPUPOJIBI U YEIOBEKa, KOTOpoe (opMHpyeTcs B XUMHUHM Ha OCHOBE MOHUMAaHHS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTajla
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjoro wieHa ooOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIlICHHE
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 knaccel, 0a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO TMOJATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYI) UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYCCKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOTKCHUS
00pa3oBaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTtaBistoniuMu  TipefMeTra  «XUMHS»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmE@as W HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpYKaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUUW M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. OpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHWHN TIPU U3YYCHUU
npeaMeTa oOecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0Jla K U3Y4YeHHIO Yy4eOHOro warepuaiga u oOycClOBJeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHHYECKUX
COCIMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXMMUYECKMX M DIIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeneHus 00 H3y4aeMBIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIE€BOJOPOJOB J0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnM4eckod XWMHHU IIOJIYYarOT PAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPEICTABICHUS O XUMHUYECKOUN CBS3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU pPEAKIUU.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepuand ¢ (PaKTOJOTUYECKUE CBEJEHUS O BEIISCTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIIas W HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIAETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOIO0JIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIEH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEWILIMUX BEILIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MpoTekaHus jgomoyiHsercs B kypcax 10 um 11 «kmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIUMHU KYJIbTYPOJOTHUYECKUNA U TMPUKIATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSI3U XHUMHUHU C
OPYTMMU HayKaMU, PACKpbIBAIOT €€ POJIb B II03HABATEIBHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH WH(OpMaIHMIO U
OpUMEHATh €€ Ui TIONMOJIHCHUS 3HAHWUW, pelIeHUS WHTEJUICKTYyaIbHBIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOro
npeamera «XUMHUS»  JIAHHOTO  yPOBHS  M3Y4YCHUS  OPHUEHTUPOBAHO  Ha
dbopMupoBaHue y 0OOydYarOMMXCS MHPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHUS
dunocopckux HeH, TaKuX KaK: MaTepualbHOE €IMHCTBO HEOPraHHUYECKOro M
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOJHBIX SBICHUNW NYTEM OSKCIEPUMEHTa W
pelIeHus] TMPOTUBOPEYUH MEXKIy HOBBIMU (akTaMu H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKUX MpooiieM, a
TaKKe MpobsieM cOepexeHUs: IHEPTETUUECKUX PECYpPCOB, ChIPbs, CO3/IaHMS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amad  BOCIHMTAHUSA, pa3BUTUS W COUMANM3alUU
oOy4Jaromuxcs TPUHITHIE MPOrpaMMON MO XUMHH TOJIXOJBI K OMPEIEICHUIO
colepKaHUsi M TOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (HOopMHUpOBaHUE
YHUBEPCAJIbHBIX yYEOHBIX JEHCTBUN, HMEIOIMUX 0a30BO€ 3HAYEHUE  JUIS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTH: pEHICHUs TMpoldiieM, TOWCKa, aHaiu3a |
00paboTku MHGOPMAIIHH, HEOOXOJUMBIX JIJISI IPUOOPETEHUS OTbITa TPAKTUIECKOM
U HUCCIEI0BATENbCKON JESATEIbHOCTH, 3aHUMAIOLIECH Ba)kKHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHuWs XMMHUU Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus, MPU ONPEICTCHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTHKU 1IeJIed H3y4YeHUs MpeaMeTa HamnpaBlIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyinbTyphl. C
METOJIMYECKOW TOYKH 3PEHHUSI TAKOW MOAXOJ K OINPEICIICHUIO LEICH H3YUYCHHS
MpeaMeTa SBJISIETCS BIOJIHE OMPaB/IaHHBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMM LENIAMH H3y4EeHHs MpeaMera
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUW KaK  BaKHEHIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHME M MOHMMAHHE CYUIHOCTH JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJIEHHE C HCTOpHE
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHMS
BEUIECTB M XUMHUYECKUX pEaklMid, HEOOXOIUMBIX [JIsi TNpUOOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUMH,
UMEIOIUX MECTO B MPUPO/JIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHUYECKOTO0 JKCIIEPUMEHTa, COOJIOJCHUEM  MPaBUI
0e301acHOro OOpaIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJIeH U 3a/1ay U3y4deHHUs
npeaMeTa B MporpaMme Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpellHero obmiero oopazoBanus. CerojHs B
NpernojaBaHud  XUMUU B OOJNbIIeH  cTenmeHH OTHAETCs  MNpPEeNIoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHUsA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00II€00pa3oBaTEIbHON OpraHu3alliy, BIAJCIOIIET0 He
HAO0OpOM 3HaHUM, a (PYHKIMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO MOJYYCHUsS 3HAHUN M NMPUMEHEHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpH U3ydyEHHHM TMpeaMeTra «XUMUS» JIOMHUHHUPYIOIIEE
3HAauYEHHE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  HWHTEJUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATHUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYAILUSIX, CBA3AHHBIX C BEUIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0Oyd4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHI[MI), HMMEIOINX YHHBEPCAJIbHOE 3HAUYEHUE JMJISI Pa3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHaIu3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUS ONbITAa JEATEIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B IIO3HAHMM XUMHUHU, a TaKXKe JUIsi OLEHKH C TO3ULHM
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIMIECTB W XUMHYECKHUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETAaTh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUH C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(GOPMAIIUK XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TMPOBEJCHUM XHUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcs YOSKIAEHHOCTH B T'yYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MpoOJieM
palMoOHAILHOTO TPUPOIOTIONB30BAHUS, TTOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TPHUPOJIE M CBOEMY 3JI0POBBIO, a TaKXKEe NPUOOPETCHHS OTBITA
UCIIOJIb30BaHUS TIOJIYYEHHBIX 3HAHUU JUIS TPUHSATUS TPAMOTHBIX PCIICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mutane cpegHero oOmiero oOpa3oBaHUS MPEAMET «XUMUSI»
0a30BOT0 YPOBHS BXOJHUT B COCTaB MpeaAMETHON obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX IS U3YUCHHS] XUMUH, HA 0230BOM ypOBHE
cpeaHero ofOmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezelno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUHU HOBBIX BEIIECTB U MaTepuaynioB. Teopus CTPOEHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUs. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKux BemecTB. [oMmomorusi, wu3oMepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBinenue o kinaccupuUKalMK OpraHuyeckux BemiecTB. HomeHnkmnaTtypa
OpraHUYeCKUX COCJAMHEHUN (CHUCTEMaThyecKkas) ¢ TpHUBUAJIbHbIE Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYCHHS BEIIECTB W HMX IPEBpaIleHUN:
O3HAaKOMJICHHE C 00pa3laMu OpraHWyYecKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEUIECTB, HAOIIOJCHUE U
OMHCaHNEe JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIICCTB
IpU HarpeBaHuu (T1aBlieHUe, OOyTJIMBaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHW psAa. MeraH u 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMElIEHUsT W TOpPEHHs), HAXOXKIAEHHWE B IMPUPOJAE, IMOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIINE TPECTABUTEIN AalKEHOB: (U3MYECKHE M XUMHUYECKHE CBOMNCTBA
(peakuuMyu TUAPUPOBAHMS, TATOTCHUPOBAHUSA, THApPATALMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: OyraameH-1,3 m MetunOyraaumeH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOWMCTBA (peakuusi nonumepusanuu). [loaydyeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTHUECKHUM Psijl. ALIETUIICH
— MPOCTEUIUNA MPEJACTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (PuU3nUecKkue u
XUMUYECKHE CBOMCTBA (peaklU TUJIPUPOBAHUS, FaJOT€HUPOBAHMS, THAPATALINH,
TOpPEHHUs] ), MOJTyUYEeHHE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu TraJoreHUPOBAHUS W HUTPOBAHUS), MOJYYEHUE U MpPUMEHEHUue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  XUMU4YecKkue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUSL), NOyueHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmdeckas CBSI3b MEXAY YTIEBOAOPOJAMH, NPHUHALICKAIUMH K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YrieBOAOPOAOB. IIpuponHbli ra3 M MOMYyTHBIE
He(dTanble ra3pl. Hed1h um e€ mpoucxoxaenue. CrocoObl nmepepabOTKU HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUH, KaTaIUTUYeCKHil), muposu3. IIpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBpALICHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IUIACTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHHME  MOJEKYJI  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJyYeHHUE ATHIICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacuétHnie 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOYKTOB PEaKIIUN).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUs

[IpenenbHble OOHOATOMHBIE COUPTHL. METaHON M JITAHOJI: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMh C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleliCTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COUPTHL. DTWICHIJUKOIb W  T[JIMUEPUH: CTPOCHHE,
¢uznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTajulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBue Ha
Opra’usM 4yenoseka. [ [puMeHeHune riavuepuHa U 3TUICHTJIMKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enona. [Ipumenenne Gpenona.

Anpneruapl U Kemouwvl. DOpMalblIETU], AaAUETaJbIErui: CTPOEHHUE,
¢u3nyeckne W XUMHUYECKHE CBOMCTBA (peaklUMu OKHMCICHHUS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefeNibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE W XMMHUYECKHEe CBOWCTBa (CBOWCTBA,
o0miue s Kjacca KHCIOT, Peakiys 3TepupUKalui), MOJIyIeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK IMPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE IEHCTBHUE.

Cnoxuble 2(puUpbl Kak NPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupo. buonornueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KilacCU(pUKAMSA  yriaeBOAOB  (MOHO-, JH- H
nosiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACHCTBUE  C
ruapokcugom meau(Il), oxucnenne ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ounonorunyeckas poiib. @orocuntes. PpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Henosio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KayeCTBEHHas PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YyYEHHUS BELIECTB W HUX MPEBPAILLCHUI:
npoBeJieHre, HAOJIOICHUE U ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcuaoM Menu(ll)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE TIULEPUHA C
ruapokcuiom menu(ll)), anpaerunnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopeiicTBUE Kpaxmaiga C HOIOM),
POBEJICHNE TPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOJYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3zoTconepxkalie OpraHuueCcKre COeqUHEHUS.

AMUHOKHCIIOTBI Kak aM(pOTepHble OpraHUuYecKrue coequHeHus. Puszndeckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TiulMHAa). buonornuyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalysl, KaUeCTBEHHBIE PEaKI[UN Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M HX IPEBpaLICHUIL:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OeJIKOB MpH
HarpeBaHUM, LIBETHbIE peaKUu OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHA XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MTOJIMMEPU3ALMS Y TTOJIMKOHACHCALIHS.

OKCHEpPUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YUYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX NOHATHH, TaK W TOHATHM, SBIIAIOLNIUXCS CUCTEMHBIMHU IS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUSA: SBJICHUE, HAYYHBIH (DAKT, rUnoTe3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(UKaLus, MEePUOIUYHOCTb, HAOJIIOEHNUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aTOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHHE
BELIECTBA, (PU3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€JKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypCBL.

TexHomorus: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAalHMOHAIBHOIO MHUTAHMS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTepuabl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUA 3leMEHT. AToMm. Sapo aromMa, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHASI KOH(PHUTypaIlisi aTOMOB.

[Iepuonnueckuit 3akoH u [leproanueckas cucremMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKOro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYMIaM W TEPHOJAM.
3HaueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(koBaJeHTHAsI HEMOJISIpHAs W MOJISIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICHTHOW XHMMHYECKOW cCBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHBI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJSIDHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELLIETKU.

[TondaTue o aucnepcHbIx cuctemax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pacCTBOPE.

Knaccudukanus HEOpPraHUYeCKUX COCUHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelIEeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKOW XMMHHU. 3aKOH COXPAHEHHUS MAaCChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTUMbIe
peakuun. Xumu4yeckoe paBHoOBecue. DakToppl, BIUAIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccornuanus. CuibHbIE U cialblie anekTpoauTtsl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCJasA, HEUTpalbHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJbl H3YyUYE€HUS BEUIECTB M MX MPEBpaIlCHUM:
neMoHcTpanusa Taonui «llepuoandeckas cucremMa XuMudeckux anemeHToB JI. M.
MeHnneneeBay, H3ydeHUE MOJIeNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHJIMKATOPA, PEAKIUU HMOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIIAN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHUSIM XMMHUUYECKMX pEaKIMH, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PacCU€Thl C MCIIOIB30BAHUEM TOHATHUS «MaccOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepumoguueckoit  cucreme
xumudeckux snemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
@®u3uYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCIIOpoJIa, cepbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEWUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHCHHHA  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.



Meramisl. llonoxxenue meramnoB B llepuoanyeckoi cucreMe XUMHUYECKUX
sanemeHTtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JEKTPOHHBIX 000JIOYEK
aToMOB MeTtauioB. OOuime ¢guiznueckue cBoicTBa MeTayuioB. CrlaBbl METAJUIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX METAJUIOB (HATPHM, Kaluil, KalbIuH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3yYE€HHUsI BEIIECTB M HX MPEBpaIICHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aj7a4, HaOJI0JIEHHEe M OMNHCaHUE JEeMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCH]IA AJTIOMUHHUSA C PacTBOpaMuU
KHCJIOT ¥ IIEJN0YEN, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLMU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAWIHHBL. [loHsATHE O HAy4YHBIX METOoAax MO3HaHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOHMMX HAYYHBIX TMPUHLHUNAX TPOMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUANIOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
MaTepuaibl Ui JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHMYECKUE U MHUHEpaJIbHbIC
yIOOpEeHUSI.

XuMHUs U 3J0pOBbE YEJIOBEKA: MPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0E30MAaCHOTO HUCIOIB30BAHUS MPEMApaTOB OBITOBONW XUMUU
B IIOBCEJTHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHBIX  CBA3€H HOpU  HU3y4eHUHM 0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH I OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBINH (PakT, TUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanuusa, NEPUOJUYHOCTh, HAOJIOJACHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (DM3UYECKUE BEITWYUHBI U CIUHUIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, JKOcucTema, Ouocdepa, Makpo- Hu
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIbI, TOPHBIC MOPOJIBI, TOJE3HBIE MCKOTAeMbIe, TOILIUBO,
PECypCHI.

TexHoMOrUsA: XUMHUYECKAsl MPOMBIIUICHHOCTh, METALIYPIrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO35IHCTBEHHOE TPOU3BOJICTBO, IHIIEBAs
IPOMBIILICHHOCTh,  (papMalmeBTHUECKass  MPOMBINIJIEHHOCTh,  IPOWU3BOJICTBO
KOCMETHYECKHX IPEenapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MTPOMBIITICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-AEATEIbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYME MOTHBAIMU K 00YUECHHIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN W UCTOPUYECKUX TpaJulinii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW [EATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXKIAHCKOTO OOIecTBa, NMPUHITHIMA B OOIIECTBE
HOpMaMH W TpaBWJIaMHU  TIOBEJEHUS,  CIOCOOCTBYIOUIMMHU  TpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS IHpeaMeTa «XUMHS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OTBITA I[MO3HABATEIILHOW W TPAKTUYECKON JACSTEIBHOCTU
00y4aroUIMXcs Mo peain3aluy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:KaaHCKOr0 BOCTUTAHUSI:

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTE,
YBa)KEHHUSI K 3aKOHY U TPABOMOPSIIKY;

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIBHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHBBI, HAMEpPEHHWs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJO0B YUeOHOU NeATeNbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KEHUS HAYKU €CTh pe3yJbTat
JUIMTENIBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHUBOB B TMOJYYEHHUU U MOCIETYIONIEM
aHanau3e MHQpOpMAIMU O TEPEHIOBBIX TOCTUKEHUAX COBPEMEHHON OTEUYECTBEHHOMU
XHMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHHBATh CUTYyAIlUH, CBS3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOTO U 0e30MacHOro obpasza >KH3HHU,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY W
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MMacHOTO OOpalleHus ¢ BelecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JIESATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€30MacHOr0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (ymOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIE0BATEIbCKOMN
JESTENBHOCTH, OOINECTBEHHO TMIOJIE3HOM, TBOPUYECKOW W JIPYyTrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PpEIICHUM MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3iauyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUM 0 XUMUH,

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaMm TPYIAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU 11€JI€CO00PA3HOTr0 OTHOIICHHUS K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIOO0AJTBHOTO XapakTepa SKOJOTHYECKUX TMpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOMN U COLMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HENPUATHS JACHUCTBUM, TPUHOCAIIUX BpeJ  OKpY)KaroIIeh
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArONMpHUATHBIE SKOJOTHYECCKUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSTeTbHOCTH AKOJIOTUYECKOMN HaIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COIIMAIBHOU
NPaKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO TNPOTHUBOCTOSTH HJIEOJOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKU;

NOHUMAHUS CHeUU(PUKH XUMUM KaK HAyKd, OCO3HaHUS €€ poinu B
(GbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUM IIEJIOCTHOTO
NPE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH NpOoOIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH IS COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HANpaBICHHOCTH M BaXXHOW pOJU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJbTYPhI, PEIICHUH TI00AIbHBIX IPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUYECKOW, MUILEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBHMA
YCHEIIHOTO TpyJda ¥ OSKOJOTUYECKH KOM(OPTHOM IKUZHHM KaKIOTO dJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOAO0B
MMO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCHOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAJIu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LEIbI0 MOJYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHus IpoOJieM B peailbHbIX )KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATENbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMN MO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax npodeccuoHalbHON
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «XuUMHSI» HA
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAKOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBlI MHpA H CHCHI/I(l)I/IKy MCTOJOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHEPIrusA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3daKOH,
TCOPH:A, UCCICIOBAHNUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaTeJIBHBI€, KOMMYHUKAaTHBHBIC,

PETYJISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G YHKITMOHATBLHOU
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHWS M YHUBEPCAJIbHBIE YUYEOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATUBHBIMH H  PETYJISTHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbIe JOTHYECKHE TeHCTBHS:

CaMOCTOSITEILHO  (pOopMymupoOBaTh M aKTyaIM3UpPOBATH  IIPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENENIATh LEMU JEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ICATCIBHOCTH C MMOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BATH IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKW TMOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

yYCTAHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAyKTUBHBIC, IIO
aHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUST B paccMaTpUBaAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMHUYecKass (opMysa, YypaBHECHHUE XUMHUYECKOU
peakiuu — MpU PEIICHUH Yy4eOHBIX TMO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MIPEICTABICHUS ISl BBISIBJICHUS XapaKTePHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AelCTBHS:

BJIaJIETh OCHOBAMHM METOJ0B HAYyYHOI'O MO3HAHUS BEHIECTB U XUMHUYECKHX
peaxkiuu;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OpMYyTHMpOBaHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUUIAHUPOBAHUA M IPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHNST ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEI0BAHNUS,
COCTaBJISATh 00OCHOBaHHBIN OTUET O IIPOJICTITAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHUYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B IO3HAHUSL.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYyJISIpHAsT JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETA), aHAMM3UPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMaANMK, HEOOXOAUMOM ISl BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT KCIOJB30BaHUS HWH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxemsbl, rpaduKku, TuarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJI30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mpu paboTe ¢
XAMHYECKOW WHPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIe (pusnyeckue w
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajeHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXKIaeMOM TeMbl B XOJ€ AUayiora u/uiu
JUCKYCCHUHM,  BBICKa3bIBaTh  HWJACH, (OPMYJIUPOBATh CBOM  NPEIJIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3EHTAIMEe pe3yJIbTaTOB TMO3HABATEIILHOU EATEIILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBITIOJTHCHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThI MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPoeKTa U (GOPMYIUPOBATH BHIBOJIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHMM MyTEM COIJIACOBAHUS TMO3UIIMKA B
X07Ie 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OByaieHUe YHHUBEPCATbHBIMHU PeryJIATHBHBIMU 1€ HCTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadyd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  ajJrOpUTM JACHCTBHH TMpH
BBIMIOJTHEHUU Y4YEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BBIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 WX PEMICHHS ¢ y4E€TOM IIOJYUYCHHs] HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH NIESITEIbHOCTH Ha OCHOBE CaMOaHAJIM3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckas XuMUSI»
OTpa)XaroT:

c(hOopMHUPOBAHHOCTh  TPEJACTABICHUM O XUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpa, pPOJA XHMHUHU B TIO3HAHUMU SBJICHUU



npuposibl, B (OPMUPOBAHMU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JI pELICHUs TPAKTUYECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIECHMSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHWE  CHCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, dJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMUYECKAS
CBS3b, CTPYKTypHas dopmyna (pa3BEpHyTass U COKpaliEéHHas), MOJb, MOJSIpHas
Macca, MOJISIpHBIM O00BEM, YIVIEPpOAHBIM CKeJleT, (yHKIMOHANbHAS TpyMa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, yTIE€BOIOPOIbI,
KHACJIOPOJ U a30TCoJiepKalllue COEAMHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMUsSI TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHH U
0€30MacHOM HCTIOJIb30BAaHUM Ba)XKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JeATEILHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh MUX B3aUMOCBSI3b, MCIIOIH30BATh COOTBETCTBYIOIIME MOHSATHUS TPH
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPraHUYECKUX COECTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB W  YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MO MOJIEKYJ OPraHMYECKUX BEHIECTB JUIsl MIUTIOCTPAIUUA HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAJICKHOCTh W3YUCHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynme COeqUHEHUN (YTJIeBOJOPOIbI, KHCIOPOA | a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTb KM Ha3BaHUS IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEIIECTB (STUJIEH, MPOMWUJIEH, AalleTHJIEH,
STWJICHIJINKONb, TIHIEPUH, (HEHON, (opManbIeTrul, aneTaibIeThu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEACISITh BUABI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCTMHEHUSAX (OJMHAPHbBIC U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. bytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3OBaTb  COCTaB, CTPOEHUE,
bu3nUecKkue M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTEIICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 3TaH, 3TWIEH, NPONWJIEH, alleTUJIEH,
Oyranuen-1,3, metmnbOyranuen-1,3, O€H30J, METAHOJ, 3TaHOJ, ATUJICHTJIMKOJb,
INIMLEPUH, (EHOJI, aleTalbIeru]l, MypaBbUHAs U YKCYCHas KUCJIOTHI, TJIOKO3a,
Kpaxmall, IeJUTI0N103a, aMUHOYKCYCHAsl KUCII0Ta), MILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJy HUMH YPaBHECHHSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIUh C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOTO
Colpbsi  (He(Th, MNPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX TNEpPepadOTKU U
MPaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIA MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh yMEHHM BIAJeTh CHUCTEMON 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU NIPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOIto/leHne, n3MepeHne, SKCIEPUMEHT, MOJIETUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS [UIsl TPUHITHS pElIeHUN B
KOHKPETHBIX KMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
OCYJIOH W J1a00OpaTOpHBIM 00OpYJAOBaHUEM, a TakXKe MpaBwiIa OOpalieHUus ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMH IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIEHUsI OPTAaHUYECKUX BEIIECTB MPU HArPEBaHUU, TTOTyUYECHUE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE pEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MpU HArPEBaHHWH, IIBETHBIC pEaKlUUd OCIKOB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH O€30MacCHOCTH NpU OOpallleHUuH C
BEIIECTBAMU H JTA0OPATOPHBIM O0OPYIOBAaHUEM, TMPEACTABIATh PE3yJIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii ¥ (GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
nHpOpMalMIO, TOJYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOU
uHopmanuu, IHTepHET U ApYyrux);



chOpMUPOBAHHOCTh  YMEHUW  COONIOJAaTh  MpaBWiIa  IKOJIOTUYECKHU
1[eJeCO00pa3HOro TMOBEJIEHUA B OBITY W TPYAOBOW JEATENBHOCTH B LEJIAX
COXPAHEHHUSI CBOETr0 3/0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABAThH
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIEHUS HX BpPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsi 0Oy4YaroIIMXCA C OTPaHUYECHHBIMU BO3MOXHOCTSIMHU 3]I0POBbSI: YMEHHUE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CclHa0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH: O XUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUM SIBJICHUM
npupoabl, B  (GOPMUPOBAHWM  MBINUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJI pelIeHUs TPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIKOYAECT:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMUYECKUN 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYeCKas, BOAOPO/IHAS ), KpUCTAJUIMYECcKas peleTka,
TAMNBl ~ XUMHUYECKUX  pEaKIUi, PpPacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIuh, XUMHYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAICHUS SHEPTUU
MpYU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (DaKTOJOTHYECKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHWM BXKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTHYECKON JIESITEIbHOCTH YEJIOBEKA,;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTaHABIMBATh MX B3aUMOCBS3b, MCMOJb30BATH COOTBETCTBYIOIIUE IMOHSITHUS MPU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIuil,
cucreMarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ra3, YrJeKHUCIbIM ras3, amMMuak, rami€Has
W3BECTb, HETaIlIEHAs] U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAMHEHHUSAX PA3JIMYHOrO COCTABA, BUJ XWMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHASI) B COCTUHECHUSX, THIT
KPUCTAJUTMYECKONM PEmETKM KOHKPETHOTO BeIIeCTBa (aTOMHAs, MOJICKYJIsIpHas,
MOHHAs, METaJUTMYECKasi), XapakTep Cpe/abl B BOJHBIX pacTBOpaX HEOPTraHUUYECKHUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MIPUHAIJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEACIEHHOMY Kiaccy/TpyIre
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIC TUIPOKCU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenpeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHbBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 MeproJiaM U rpynmam llepruoanyeckorn CUCTEMbl XUMHUYECKHUX d1eMeHTOB []. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHW  XapaKTepu3oBaTh (OMHCHIBaTH)  0OIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHWX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUUYECKOM CBSI3M MEXAY HEOPraHHU4YECKUMU
BEIIECTBAMU C ITOMOILBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKHE PEAKIMH TI0
pPa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTAaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHCHUIO CTEMeHEW OKWCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIiny, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITh YPAaBHEHUS PEAKIUNA Pa3IUIHBIX
THUIIOB, MOJIHBIE U COKpAIlIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUU, TMOJITBEPKIAIOIINE
KAQYECTBCHHBIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IYTEM HMOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW  pacKpblBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTAHOBUTEJILHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajiaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILILICHHOIO IMOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTHh MPEACTaBICHUM 00 OOIMX HAYYHBIX TPHUHIUINAX M
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJIUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHSTUSL «MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBAa, MAacCe WIM 00BEMY OJHOTO M3 YUYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIUIOBOTO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIECTB, NPEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hOopMUPOBAHHOCTh YMEHHUM COOIOATh MPaBHJIa MOTB30BAHUS XUMUYECKOM
NOCYJIOM W Ja00paTOpHBIM O00O0pyJOBaHHWEM, a TakK)Ke MpaBWiia OOpaIieHUus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITTOJTHEHUIO JTAaOOPATOPHBIX
XUMHUYECKUX OITBITOB;

chOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBINOJHATH XUMHUUYCCKUU
AKCIIEPUMEHT (pa3yioKeHUE MEepPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW peaKIluw,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC PEaKIMU Ha cynbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metauibly U «HeMmeTamisl») B COOTBETCTBHUU C TMpaBUJIaMHM TEXHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0OBAHHEM,
MPEJICTaBIATh PE3yibTaThl XHMHYECKOTO JKCIepUMEHTa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIOIIUX PEaKIHi W (OPMYJIHPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATH XHUMHUYCCKYIO
nHpOpMaNMIo, MMOJy4aeMyl0 W3 pa3HbIX MCTOYHMKOB (CpelIcTBa MacCOBOM
KOMMYHUKauu, UHTepHET U apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBWia  JKOJOTUYECKU
1€JeCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JAESATENIBHOCTH B ILEISIX
COXPAHEHHUSI CBOETO 3/0POBbSl M OKPYXKAIOIIEH MPUPOJHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEILIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIIEHUS U
MPEeIO0TBPAICHHs X BPEAHOTO BO3IEMCTBUS Ha OPraHU3M YE€JI0BEKa;

Usl 00Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYINHBIX METOAAaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CHenbIX M CHAa0OBUASIIMX OOYyYaloIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHMYECKO XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
99 HenpenenbHble yrieBogOPOIbl: aTKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKHU YIIIEBOJIOPOJIOB U 3 1
HX TmepepadboTKa
Utoro no pazneny 13
Paznen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnveckue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo paznery 3
Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranms 1
23 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3
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