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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero oOpa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaNU3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJei,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTeIbHON  OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUS. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 M TIPUPOAHOW cpene. Peamusyercss xXumudeckoe o0Opa3oBaHHE
o0yJarouxcs Ha YpOBHE CpPEIHEro 00IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHenu@uKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1efledl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS] B XMMHHM Ha OCHOBE IOHHMAHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASAMH U MPUHIIMIAMU CPEJIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHndeckor xumuu. @opmMUpOBaHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHATHN, 3aKOHOB U TEOPUI XHUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOTrO MaTepuana u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEAEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeAcTaBIeHud O cTpoeHuu BemecTB. CBeneHus 00 U3ydaeMblX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHH I[OJy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs IEpBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCHU(PUKAMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUN Marepral U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMcsl TMPEJOCTaBIsETCS] BO3MOXKHOCTh OCO3HATh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX MO3ULHUH,
riyoxe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COZAEpPKaHUS, UMEIOIIMMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMU, PacKphIBalOT €€ poiib B IO3HABATEIbHOW M MPAKTUYECKOU
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AHHBIX C XUMHUEH, KPUTHYECKHM OCMBICIMBATH MHPOPMALMIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs HWHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ei1oM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO ~ yYPOBHS ~ M3y4Y€HUSI OPUEHTUPOBAHO  HA
dopMupoBaHue y 0O0Yy4aroOlIMXCS MHUPOBO33PEHYECKON OCHOBBI [JIs1 NMOHHUMAaHUS
¢unocopckux unen, TakMxX Kak: MaTepUalbHOE E€IMHCTBO HEOPTraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SABJICHUH MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXAYy HOBBIMH (aKTaMH U  TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmnmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (GopmupoBaHue
YHUBEpPCATbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENHOCTU: peHIeHus NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AEATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHET0 o0IIero o0pa3oBaHusl, MPU OMPEEICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YEeHHs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C



METOIMYECKOM TOUYKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHUI0 Leleil M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3YYEHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsItOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUMH,
UMEIOIINX MECTO B IPHUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmep:kaTelibHas XapaKTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUKM B OOJbIIed  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OPHUEHTHPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIET0 HE
HAOOpoM 3HaHUMW, a (YHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUs 3HAHUM W MPUMEHEHUS UX B PEAbHOUN KU3HU
JUTSL pEeHICHUS TPAKTUIECKUX 3a1a4.

B cBf3u ¢ STUM mpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHWE MPUOOPETAIOT TaKKE 1S U 3a]a4H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI Pa3JIUYHbIX BHUIOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(OpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMU, UCTIONb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M MPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B  T'yMaHHCTHYECKOU
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIOOANBHBIX NpoOsieM
PaIMOHAILHOTO MPUPOIOTNOJIb30BAHUS, TOTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BAHMS TTOJYYCHHBIX 3HAHWUW JJII NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B yueGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpeaMeT «XHUMUSI»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEeIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYCHHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BO3SHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kinaccupukalnuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHHsI BEIIECTB M WX IMPEBpallleHH:
O3HAaKOMJICHHE C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIECTB
[IpU HarpeBaHuu (TU1aBlieHUe, OOYTIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsAll. DTUIEH U NPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUU, OKHCICHUS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psill. ALETUIIEH
— MPOCTEHMIINK NPEJCTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOIYYEHHE W NMPUMEHEHue. Tomnyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeiii ra3 M IIOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIIUH).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJIA ¥ 3TAHOJIa Ha OPTAaHU3M YEeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

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

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKLIMH ), IOJyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi W OJIEMHOBAsT KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, KiaccM@uUKauus ~— yriaeBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXXJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAsl peaKkuus ¢ HOJI0M).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJIEHCTBUE TJIHUIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
IpOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. duznueckue
U XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpEe TIIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHBIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OECJKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OENKH.

OKCIEPUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
HAOJIO/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OEITKOB MPH
HArpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicoKkOMOJIeKYIsIpHBIE COeAMHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIAPHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHHA —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBSA3€H IPU U3YYCHUU OPTaHUYECKON XUMUHU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAaYYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalusi, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKyIa,
DHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
00o0yI0uKa. DHEPreTuYecKue ypoBHU, TOIYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICeHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3akoH U Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOro 3akoHa U lleprnonnueckoil cUCTEMBI
xuMuudecknx anemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOICTB XHWMHYECKHUX DBJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavyeHUe NePUOINUECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHYECKOM CBS3U
(koBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, METaJinyeckas). MexaHu3Mbl
o0pa3oBaHWsA KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). Bopopoanast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenkmnartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJaccaM.

Xumunueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHUHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas auccornuanus. CuibHbIC U ciadbie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTas, HEUTpaIbHasl, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taonui «llepuoaudeckas cucrema xumudeckux snemenTor [I. U.
MenneneeBay, u3ydeHHUE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIMu HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuii, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACYETHI C MCIIOJIb30BAHUEM MOHATHUS «MacCOBas
JIOJISL BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckon  cucteme
xumudeckux asnemMeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJIa, cephl, (hocopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEWMIIIMX HEMETAJIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. Ilonoxxenune meramnoB B Ilepuoguueckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHM, KaJIWi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTaljioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
U3y4YeHUEe KOJUJIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWE M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH JKOJIOTHYECKOU, SHEPreTUYCCKOM M TMHUIIEBOU
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBWJIa MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YecKor XxuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TeOpHs, aHaJlM3, CHUHTe3, KilaccuduKalus, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHUE, SIBJIICHHE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITWYUHBI M €AUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHOMOrUsA: XUMHUYECKAsl MPOMBIITUICHHOCTh, METAJJTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJIEKTPOHHAS MPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucsl TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeMETHbIM M TpPeAMETHhIM). HaydHOo-MeTonUuYecko OCHOBOWM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ICSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICTICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaIULIUiA 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, TMPHUCYIIUMH [EJIO0CTHON
CUCTEME XMMHUUYECKOr0o 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONW M BOCHUTATEIBHOM JEATEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMUd W  [paBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON W TMPAKTHYECKOW JEATEIHLHOCTH
0Oy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOro BOCIMTAHMS:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIMTAHUA:

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

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOJIOJICHUHM, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMSI, dTUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX NMPUBBIUEK (ymoTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HAa COCTOSTHUE TTPUPOTHON U COIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArONPUSTHBIC IKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAJIbHOM
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHEeNM(DUKA XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaE€HHOCTH B 0OCOOOW  3HAYMMOCTH XUMHUHU U1  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXHOM poOJIU B
CO37aHUM HOBOW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOMN AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTIbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUus» Ha
YPOBHE CpEIHETO 00111er0o 00pa3oBaHUs BKIIOUAIOT:

3HAYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyUHbIE MOHSATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIUu(PUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SIBICHUE,
Ipoliecc, CUCcTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

YHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecrieunBaroIne dbopmupoBaHue (G yHKITMOHATBHOU
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIONIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPa)KarOT OBJAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICHCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;



KCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMHUU CUMBOJIUYECKHUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakIuu — TPU PEIICHUU Y4eOHBIX IM03HABAaTEJbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 3a/1a4d UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHMS M  IPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJCIIAHHOHN padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAaHHUs, CIPaBOYHBIE [OCOOUS,
pecypcel MHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABIECHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTHUBOPEYUBOCTH;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYJIUPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKONH pabOThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaieHNe YHUBEPCATBHBIMHU PeryJasTHBHBIMH JeHCTBUSMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCIENOBaTEIbCKUX 3a/ad, BbIOUpaTh Haubosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSA»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUS MPAKTUYECKUX 3a7a4
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHHU; MHUPOBO33PEHUYCCKUE 3HAHUSA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JEeSATEIIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHM,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyYEHHBIX
OpPraHWYeCKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), [aBaTh WM Ha3BaHUS MO
cucreMarnueckoii HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUSI OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIMIEPUH, (EHON, (popMasbIeru, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAas KUCIJIOTa, CTEAPUHOBAS KUCIIOTA, TJII0KO034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJIBI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh TMOJOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHas M YKCYCHasi KUCJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (HEQTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 10 M3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKITUH);

chOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JCHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCyJIOH W Ja00paTOpHBIM OOOPYyIOBaHMEM, a TaKXe IpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEILIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHMYEeCKUX
BEIIECTB, JCHATYypaIs OEIKOB MpH HArpeBaHWH, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TMpaBWJIAaMHU TEXHUKHA OE€30MaCHOCTH TpU OOparieHuu C
BEIIECTBAMU W J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOU
uHopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs] PAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTALUIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHNH BAKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATEIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA Ta3, aMMHUaK, TramiéHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHasi, MOHHAs, METaJNIMYECKasi, BOAOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMYECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpPENeNEHHOMY Kiaccy/Tpymrme
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACITIOTHI, aM(OTEPHBIE THUJIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHIM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHbBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 meprojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKHX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTH)  OOILIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIaCCU(DULIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM NPHU3HAKAM (YUCIIYy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPABHEHUS DPEAKIMHA pa3IMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAaKLIMi HOHHOIO OOMEHa, YUYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT OO0 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHHMYECCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJYYCHHS CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B
pH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMii Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHHM TUJIAHUPOBATH W BBIMOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oXKEHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnH,
peakuu MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIMU Ha cynbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATUOH aMMOHHUS, PEIICHHUE AKCICPUMEHTATBHBIX 3a/1ad 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LIEJSIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEILIECTB, IOHUMAs
cmpicnt nokazarenst IIJIK, moscHAT, Ha mpuMmepax CHocoObl yYMEHBIICHHS H
MPeIOTBPAICHHs X BPEAHOTO BO3ACHCTBUS Ha OPraHr3M YelIOBEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
MPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHuit JI. bpalins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Koun4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMmabl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypet
Pa3nes 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHble yraeBoaopodbl: alKEHBI, 6 1
) aJIKaJJCHbI, aJTKUHBI
2.3 ApOoMaTHYECKUE YTIIE€BOI0POIbI 2
24 [IpupoHbIE HICTOYHUKH YIIIEBOJOPOIOB U 3 |
' ux nepepaboTka
Hroro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
30 Anbnerunpl.  KapOoHOBBIE  KUCIOTBHI. 7 1
' CroxHbie 3QUpBI
3.3 VYrneBobl 3 1
Hroro no paszneny 13

Pa3nen 4. Azorconepikamue opraHu4ecKue coeJUHeHHUsI




4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aromoB. [lepuoauueckuii 3akoH u
1.1 Ilepnognueckass  cucteMa  XMMHUYECKUX 3
anemenToB J[. 1. Menaeneera
12 Crpoenue BEILIECTBA. MHuoroo6pa3sue 4
' BEILECTB

1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi

2.1 Meranisl 1

2.2 Hewmeranmnsl 9 1 1

)3 CBsi3b HEOPraHMYECKUX M OpPraHUYECKUX )

' BEILECTB

Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL

3.1 XUMHUS U )KU3Hb 4
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KITACC
N KonunyecTBo yacos NeKTpoHHbIe
0 ara
w/n Tema ypoka Beero KonTpoabHubie IIpakTuyeckue I/IS?‘!CHI/IH oﬁp:::)q};Ia)(T):;:i[me
padoTsbI padoTsbI pecypebI
| [Ipeamer OpraHUYeCKON XUMMUH, eé |
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
) Teopust cTpoeHuUs: OPraHUYECKUX COCTUHEHUN A. |
M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[IpencraBnenune o KracCH(pUKAIMH OPTaHUYECKUX
3 BemecTB. HomeHnknarypa (cucrematuyeckas) u 1
TPUBHUAJIbHBIE HA3BAHUS OPraHUIECKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHUYECKUI |
pAn
5 Metan W 3TaH — MOPOCTEHIIUE TPEACTABUTEIN |
AJIIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTWieH W [OpONWJIeH  —  M[POCTEUIINE 1
MPEACTABUTENM AIIKEHOB
g [IpakTuueckas padora Ne 1. «[Tonmydyenue sTuneHa | 1
Y U3y4YEHHUE €ro CBOMCTB)
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. |
[TonyyeHne CUHTETUYECKOTO KayuyKa U Pe3UHbI
AJIKMHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS,
10 TOMOJIOTMYECKUHN psfl. ALETUIEH — IPOCTEUIINI 1
MPEACTaBUTENb ATKUHOB
11 Beluncnenuss 10 ypaBHEHHIO  XMMHUYECKOU 1




peakinuu

12 ApeHsbl: 6eH3011 ¥ TOyoJ. TOKCHYHOCTh apeHOB

13 I'enernueckas CBSI3b YIJI€BOJIOPO/IOB,
MPUHAIEKALUX K Pa3IMYHbIM KilaccaM
[Ipuponusie HUCTOYHUKHU YIJIEBOAOPOIOB:

14 MPUPOJHBI Ta3 M TMOMyTHbIE HE(TAHbIE Ta3bl,
He(Th U NPOAYKTHI €€ nepepaboTKu
[Tpupoaueie HCTOYHUKU YIJIEBOJIOPOIOB:

15 MPUPOJHBI ra3 M MOMyTHbIE HE(TSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KouTtponsHas paboTta 1o pazneny
«YTI€eBOA0POabD)

17 [IpenenbHble OAHOATOMHBIE CIHMPTHI: METAHOJI U
aTaHoj. BonopoaHas cBs3b

18 MHOroaToMHble  CHOMPTHI:  ATUJICHIVIMKOJIb U
TIIMLEPUH

19 @deHousl:  CTpOCHHE MOJEKYNIbl, (U3UYECKUE MU
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl:  GopManbAerul M aueTaIbACrHI.
AnietoH

’1 O/IHOOCHOBHBIE npeeabHble KapOOHOBBIE
KUCJIOTBI: MypaBbUHAs U YKCYCHasI

” [IpakTnueckas pabora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

7 CreapuHOBasi U  OJEMHOBasg  KHUCIOTBI, Kak
MPEJCTaBUTENN BBICHIMX KAPOOHOBBIX KUCIOT

24 Mbl1a Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X

MoIolIlee eHCTBUE




CrnoxHble 3pHUPBI KaK MPOU3BOAHBIE KapOOHOBBIX

25 KHCTOT. [ MIpoaun3 CII0KHBIX 3(DUPOB !

26 Kupsl: ruaponus, NpuMEHEHHE, OMOJIOTHYeCKas |
POJIb JKUPOB

7 VYraeBosl: cocTaB, Kiaccudukanus. Baxueimue |
MPECTaBUTEINN: TIIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxman u nienronosa Kak IpupoJHbIe MOJUMEPbI 1
KouTtponsHas paboTa 1o pazneny

29 «Kucnopopconepxariue OpraHUYEeCKUe 1
COEJIMHEHUS

30 AMUVHBI: METHUJIAaMHUH 1 aHUJIUH 1
AMUHOKHUCIIOTBI KaK aM(pOTEepHbIC OPraHUYECKUE

31 COEIUHEHHUSA, WX OHOJIOTHYECKOE 3HAYEHHE. 1
TlenTnanl

0 benku kak mTpUPOAHBIE BBICOKOMOJEKYISIPHbBIE |
COeIMHEHUSs

13 OcHoBHbIE TIOHSTHS XUMHU |
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OcHoBHbIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX coenHeHui. [lnactmaccsl, 1
Kay4yKHd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KUIACC

n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHBIE
nuppoBbIe
oOpa3oBaTtejibHbIE

pecypcbl

XUMHYECKUN DJIEMEHT. ATOM. DJEKTpOHHAs
KOH(uUTyparus aToMoB

[leppuonuueckuii  3akoH U Ilepuogmueckas
cucTteMa XUMHYeckux anemeHtoB J[. .
MenpeneeBa, UX CBSI3b C COBPEMEHHOU TEOpHEU
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHUYECCKUX DJJIEMCHTOB H HX CO@,ZII/IHeHI/Iﬁ 110
rpymnmnam u MeproIaMm. 3HaueHue
MEPUOIUYECKOTO 3aKOHA M CUCTEMbl XUMUYECKUX
anemenToB JI.1. MeHnneneeBa B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHYECKas CBs3b, €&
BHJIBI; MEXaHHU3Mbl OOpa30BaHUS KOBAJCHTHOU
cBs3u. BonmopoaHas cBs3b

BanenTHOCTS. SJ'IGKT];)OOTpI/IHaTeJ'IBHO CTb.
CTreneHb OKHUCIICHHS. BemecTBa MOJICKYJIAPHOT'O
1 HCMOJICKYIISIDHOTO CTPOCHUA

ITonsarue o JUCIICPCHBIX CHCTCMaX. HcTtunneie u
KOJIJTIOMJHBIC PaCTBOPBLI. MaccoBas J0JIA
BCIICCTBA B paCTBOPC

Knaccugukarus u HOMEHKJIaTypa
HEOPraHMYeCKUX coeauHeHuil. ['eHeTnueckas
CBSA3b HEOPraHMYECKHX BEILECTB, pa3IUYHBIX




KJI1aCCOB

Knaccudpukamuss  XMMHUYECKUX  peakiuii B
HEOPraHMYECKONW U OPraHu4eCcKOW XUMUU. 3aKOH
COXpaHEHUsI MaCChl BELIECTB; 3aKOH COXpPAHEHUs
W TPEBpPALICHUS DSHEPIMU IIPHU XUMHYECKUX
peakuusx

Ckopoctp  peakuuu. OOpaTUMble  PEaAKIHH.
XUMHYECKOE PaBHOBECUE

10

[Ipaktnueckas pabora Ne 1. «Bnusnue
pa3nuyuHbIX (PAaKTOPOB HAa CKOPOCTh XHMUYECKOM
peaxkuumn»

11

DnexTponauTHdeckas jauccormanus. I[lonstue o
BojlopoqHoM  mokasarene  (pH)  pactBopa.
Peaknuu HOHHOTO o0OMeHa. I'mapomms
OpraHMYECKUX U HEOPraHMYECKUX BEIECTB

12

OKHUCIIUTEIIFHO-BOCCTAHOBUTEIIHHBIE peaKInm.
[TonsaTre 006 3nMeKTpOIHM3E PACIIIABOB M PACTBOPOB
cojei

13

KoutponpHas paborta 1o pazneny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertamibl, ux mnosoxkeHue B [lepuoamueckoit
cUCTeMe XHUMHYECKMX odnemeHto J[. .
MenneneeBa 1 OCOOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue GpuznUecKre CBOMCTBAa METANIOB

15

CrnaBel MeTayIOB. DJIEKTPOXMMMYECKUN PNl
HaNpsHKEHUH METauIoB

16

XHUMHUYECKHE CBOMCTBA Ba)XKHEHUIINX METAJIOB
(HaTpui, Kanuii, Kanbl¥ii, MarHui, aTIOMUHUAN) U




HUX COeIUHEHUN

17

XUMUYECKHME CBOWCTBA XpOMa, MEIU U UX
CoeqUHEHUN

18

XuMHYecKHe CBOMCTBAa IIMHKA, JKeJjiesa M HX
CoeqUHEHNN

19

[IpakTnueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 10 TeMe «MeTamibn»"

20

Hemerannel, ux nosoxenue B Ilepuomnueckoi
CUCTEME XUMHUYecKuX ojemeHtoB J[. W
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

@u3nyecKue CBOMCTBA HEMETAILUIOB. AJTOTPOIHUS
HEMETAUIOB (Ha TpUMepe KHUCIOpOJa, Cephl,

dbocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U HX
COeIUHEHNN

23

XUMHYECKHE CBOMCTBa aszora, ¢ocdopa U HX
COEeIUHEHNN

24

XHWMHYECKHE CBOMCTBA YIiepoJia, KPEMHUS U UX
COEeqUHEHNN

25

[IpumeHeHre BaXHEMIIMX HEMETAIOB U UX
COEUHEHNN

26

O06o0uieHne U cucTeMaTu3alus 3HaHUH MO TeMe
«Hemeramnel». Bbluncienuss 1o ypaBHEHUSAIM
XMMHMUYECKUX PEaKIMd U  TEPMOXMMHYECKHE
pacy€Tsl

27

[Ipaktuyeckas pabora Ne 3. «Pemenue
9KCIEPUMEHTAIIBHBIX 3aj1a4 1o TEME
"Hemerannsl"»




KouTponpHas pabora mo Temam «MeTamib» u

28 1
«Hemeraiub»y

29 Heoprannueckne u OpraHuyeckue KHCIIOTHI. |
Heopranuueckue 1 oprannueckiue OCHOBAHUS
AMpoTEepHBIE HEOPraHWYECKHE M OPraHuveCKHe

30 COCIMHEHUSI. ['enetnueckas CBSI3b 1
HEOPraHMYECKHX U OPraHUYECKUX BEIIECTB
Ponpr xumMum B 00eCHCUCHHH HKOJIOTHYECKOM,

31 SHEPreTUYECKOM U THUIEBOM  0€30IMacHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIUIAX

32 MIPOMBIIIIEHHOTO [IOJIy4YEHUS BAKHEUIINX 1
BEIIIECTB

33 YenoBek B MUpE BEMIECTB U MaTEPUAJIOB 1

34 XUMUS U 3JJ0POBBE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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