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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM obOpazoBatenbHoM craHgapte COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanust B Poccuiickoit ®expepauuum Ha mnepuox ao 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crparernu OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHS  OOYYAIOITUXCS
cpeacTBaMu ydyeOHOro mpenmera «Xumus» s 10-11 xmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, CcoAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHu3aluy, SIBISETCS HEOThEMJIEMOM 4YacThlo HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MHPOBO33PEHUS U OOIIEH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 3JI0pOBBIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0miero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XuUMHUS», COJAEp)KaHWE U TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMe MO0 XUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
y4€ToM OOIIMX 1eJied M TPUHIMUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpeIHero obOmero oOpasoBanuss B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 POJb B
COBPEMEHHOM IMBWIM3AllMU, B CO3JaHUM HOBOM 0a3pl MarepuasbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO



HAy4yHOTO MBIIUICHUS, B  CO3JaHHE ILEJIOCTHOTO TMPEACTaBiICHUS 00
OKpYXAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUS BEHIECTBEHHOTO COCTaBa
OKPYKaIOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMU TPUMEHEHHSI.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBHUEM
YCHEIIHOTO TPYyJla W JKU3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHAsT XUMUS
KaK HayKa CO3MJaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMW HampaBj€HA Ha
perieHrue TriI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUMM ¢ OOMIMMM LEISAMH M MPUHIIMIAMUA CPEIHEr0 OOIIEeTO
oOpazoBaHusi cojaepxkanue mnpeaMera «Xumus» (10-11 xkmaccel, 06a30BbIiA
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIIHOI'O BKJIIOYEHHS B JKM3Hb COLUYMA,
OpOJOJKEHUsT 00pa30BaHHMA B  PA3IUYHBIX O0JACTSIX, HE CBSA3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmas M HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHHWH 10 HEOPTraHWYECKOW XMMUH (C BKIFOUCHUEM 3HAHHMK W3 00IIei
XUMUM) U OPraHUYeCKOd XUMUU. POPMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPUA XUMUHU.

Crpykrypa conaepxaHus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHWYecKass XuMus» cHOpPMHpPOBaHA B MPOTpaMME MO XMMHUU Ha OCHOBE
CHUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana W oOyCIIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHWYECKOM XUMHH BEUIECTBA
paccMaTpuBarOTCS HA YPOBHE KIJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHMYECKUX
COCMHEHUM, a TaKXKe HAa YPOBHE CTEPECOXHUMHUYECKUX U DIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTHM — OT YIJIEBOAOPOJIOB JO CIOYKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeIMHEHUH. B Kypce opraHuyeckol Xumuu



MOJIY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILETO
oOpa3oBaHus NEPBOHAYAJIBHBIE TMPEACTABICHHS O XUMUYECKOM CBS3H,
KJIACCU(DMKATMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHMSI, O XUMHUYECKOU pEaKIuH.

[lon HOBBIM yIJIOM 3peHHMs B mpeaMere «XuMus» 0a30BOro ypOBHs
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUUYECKUA Marepuan M (PaKTOJIOrMYECKUE CBEIEHUS O BEIIECTBaX H
XUMHYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO1as U Heopranuyeckas
XUMHS» 00yYaroUMMCsl TPEIOCTaBISIETCS] BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTHMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINIHMX BEIIECTBAX, WX COCTaBe,
CTPOEHUH, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XMUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEpXKaHUS, HWMEIOIIUMU KYJIbTYpPOJIOTHYECKUd H
NPUKIAAHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT IMOHHMAHHUIO B3aUMOCBSI3U
XHUMHUU C JAPYTUMH HayKaMH, PAacKpbIBalOT €€ poJjib B IO3HABaTEIbHOW H
HNPaKTUYECKOM AESITETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHMUS
K IpoIleccy TBOpPUECTBAa B O0JIACTH TEOPUU M MPAKTHUECKUX MPUIOKEHUN
XMMHUH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJIeMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKU
OCMBIC/IUBAaTh HMH(QOpPMAIMI0 U NPUMEHATH €€ Uil MOMOJHEHUS 3HaHUM,
pellieHUs] MHTEJUIEKTYaJbHBIX M OKCIEPUMEHTAJIbHBIX HCCIEI0BATENbCKUX
3agad. B menom coxepkanue ydeOHOro npeamera «XHUMUS» JAHHOTO YPOBHS
U3y4eHUS]  OPUEHTUPOBAaHO  HA  ¢dopMuUpoBaHME Yy  OOydYaromMXCs
MHUPOBO33PEHUYECKONH OCHOBBI JJIsi MOHUMAaHU PUIOCO(DCKUX UAEH, TaKUX KakK:
MaTepUaJIbHOE  €IUHCTBO HEOPraHWYEeCKOr0 W  OPraHW4YecKoro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
IIPUPOAHBIX SIBJICHUN IYTEM 3KCHEPUMEHTA U PELICHHS NPOTUBOPEUUN MEXKITY
HOBBIMU (paKTaMU M TEOPETUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POIH XUMHUH
B PEIICHWU OHKOJIOTUYECKUX MpolieM, a Takke MnpolieM cOepexeHus
HSHEPreTUYECKUX PECYpPCOB, CBIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHaJIoB.

B nmnnaHe pemeHuss 3a1ad  BOCHMTAHMS, PAa3BUTUS W COLMAIM3ALUU
oOy4aromuXxcs NPUHATHIE MNPOrpaMMOM IO XMMHUHM HOJIXOJbI K ONPEIEICHUIO



CollepKaHUsI W TOCTPOEHUs MpeAMeTa NperycMaTpuBaroT (HOpMUpPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHM, HMEIOIIMX O0a30BOE€ 3HAYECHHE JUIS
pa3IUYHBIX BHJIOB JESITENBHOCTU: pELIEeHUs MNpoOsieM, TNOMCKa, aHalu3a |
oOpaboTku uHOpMalMK, HEOOXOAUMBIX JJIi HPUOOPETEHHsS  OIbITa
MPAKTUYECKON W HCCIEN0BATENbCKOM JEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk M Ha YPOBHE CpeAHEro oOmiero ooOpa3oBaHus, MNpU
OTNpEJICTICHUH COJIepKATEIIbHON XapaKTEePUCTUKU LieJied M3yuyeHUs NperMeTa
HanpaBJICHUEM [EPBOCTENEHHOW 3HAYMMOCTU TPAJUIMOHHO MpPHU3HAETCA
(¢opMHUpOBaHUE OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, IMPAKTUYECKON MAESTENbHOCTH YeJlOBeKa M KakK OJHOro W3
KOMIIOHCHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOJXO0J K ONpPENENCHUI0 I1eJeil H3ydyeHUus TMpeaMeTa SBISETCS BIIOJIHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU ICJISIMH M3YYCHHS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIAFOTCS:

e (opmMupoBaHHe CHCTEMbl XUMHMUYECKMX 3HAaHUM Kak BaKHEUIIEH
COCTaBJISIIOIIEH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOpPO# JieKaT KIIIOUYeBbIe TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U
TEOPHUH XHUMHH, OCBOCHHE S3blKa HAyKH, YCBOCHHE M TIOHHUMAaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEHN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIHMi, HEOOXOAUMBIX IS
npuOOpEeTeHUsT yYMEHUH OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
TOBCEIHEBHOM JKHU3HU;

e pa3BUTHE YMEHUH © CIOCOOOB JIESITEIIBHOCTH, CBS3aHHBIX C
HaOMOIeHneM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPUMEHTA,
coOmroieHneM mpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMH.

Hapsany c¢ atum, coaepkaTenpHash XapakTEpUCTHKAa MLEIEd M 3aaad
M3YUYCHHUs TIpeAMETa B MPOrpaMMe MO XMMUU YTOYHEHA M CKOPPEKTHUPOBAaHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. CerojiHsi B MpenojaBaHul XUMHUU B OOJIbIIECH CTENEHU OTHAETCS
MPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  O0ydeHus,



OPUEHTUPOBAHHOW Ha MOJArOTOBKY BBIMYCKHMKA 0O01I€00pa30BaTEIbHOM
OpraHu3allid, BIAJCIOUIEr0 HE Ha0OpoM 3HaHWM, a (YHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMU aKTUBHOTO MOJTYYCHHS 3HAHHUHA
Y TIPUMEHEHUS X B PEaTbHON KU3HU IS PEIICHUS MPAKTUISCKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3ydeHHH TpeaMeTa «XUMHUS» JTOMHHHPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanrtanusi OOydJaloUIUXCs K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (QOpMHUpOBaHME WHTEIUICKTYalbHO pAa3BUTONH JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO,  COTPYIHUYECTBY,  CAMOCTOSITCIIBHOMY  TPUHSTHIO
I'PaMOTHBIX PENICHUH B KOHKPETHBIX J>KU3HCHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

dopmupoBaHue y OOYYarOIIUXCS KIFOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIICTCHIINI), UMEIOIUX YHUBEPCAIbHOE 3HAYCHHE JI Pa3IMYHBIX BHUIOB
NEATeNIbHOCTH:  pelleHus MmpolOsieM, TIOWCKa, aHaiM3a W 00paboTKH
UHPOpPMAINK, HEOOXOMUMBIX JJisi TPUOOPETEHHs OMbITa JEATEIHHOCTH,
KOTOpasi 3aHUMAEeT BAXHOE MECTO B MO3HAHWUHM XHMHUH, & TAKXKE JUISI OLIEHKH C
MO3WIIMKA JKOJOTHYECKOH Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB |
XUMHAYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U TPUPOTHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUYECKHX
CIIOCOOHOCTEH O00YYaroIUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO TMPHOOpeTaTh
HOBBIC 3HAHUS 10 XWMHUU B COOTBETCTBHHM C XU3HEHHBIMH TOTPEOHOCTSIMH,
UCTIOJIh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA W
aHamm3a Yy4eOHOM W  HAyYHO-TIONMYJSPHOW WHQPOpPMAIMH XUMHUYECKOTO
COJICPKaAHUS;

dbopMupoBaHue H Ppa3BUTHE Yy OOYYAIOIMMXCS AacCCOIMATHBHOTO U
JIOTUYECKOTr0 MBILIUICHUS, HAaOJII0AAaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOJUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHUH XUMHYECKOTI'0 SKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOOydaomuxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOM
HAIPaBJICHHOCTH XUMHUH, €€ BaXHOW POJU B PEIICHUU TIIOOAIBHBIX MPOOIeM
paIMOHANIBHOTO MPUPOAOIOIB30BaHNUs, TOMOTHEHHS YJHEPTETUUECKUX PECYPCOB
U COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOJUMOCTHU
OepeXHOr0 OTHOUICHWs K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe
MPUOOPETCHHsI OMbITA HWCIOJB30BAHUS TOMYYEHHBIX 3HAHWN IS TIPUHSTHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.



B yuebHOM miiaHe cpegHero ooOmero oOpa3oBaHUs MpeAMET «XHUMHS»
0a30BOr0 ypOBHS BXOIUT B COCTaB mpeAMeTHON obnactu «EcTtecTBeHHO-
HAyYHBIC TIPEIMETHI».

OO6miee 4ucnO 4YacoB, OTBEAEHHBIX MJIA M3YyUYEHUS XUMHUH, Ha 0a30BOM
YpOBHE CpeaHero obiiero oopa3zoBanusi, coctaniser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hezent0), B 11 knacce — 34 yaca (1 gac B HEAEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BEIIECTB U MarepuasnoB. Teopus CTpOECHHS] OpraHUYeCKHX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl oprannyeckux BemecTB. ['omomnorus, usomepus. XuMuueckas cBA3b
B OPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxanuu OpraHUYeCKUX  BEIIECTB.
HomenknaTtypa oprannyeckux CoeAMHEHHUH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ o0OpasllaMH OPraHWYeCKHUX BEIIECTB W MaTepuallaMU Ha UX
OCHOBE, MOJEIUPOBAHUE MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HaOJOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHuu (TJiaBlieHue, 00yTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB M CTPOCHHME, IOMOJOTHYECKHM psn. MeTaH U 3TaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIEeHHs] UM TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN Psifl. DTUIIEH U MPONUIIEH
— MPOCTEUIINE MPEICTABUTENH aJKEHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tonyuenue
CUHTETUYECKOr0 KaydyyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKH psia.
ALeTUIEH — TMPOCTEUIIMH NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHE  CBOWCTBA  (peakuuW  TUIAPUPOBAHUS,
rajioreHUupOBaHUsL, TUIpaTallii, TOPEHHUS ), IOJIYYEHUE U IPUMEHEHUE.



Apensl. bensoi: cocTtaB, cTpoeHue, PU3NUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUSI W HUTPOBAHMS), MOJYYEHHE U NPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NoayueHue u npumeHeHue. TOKCUUHOCTD
apeHOB. l'eHeTHYecKas CBSA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAIIMMHU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 U MOMYTHBIE
HedTsaHble Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodsl nepepadoTku HedTH:
NEPEeroHKa, KPEeKUHI (TepMHUECKHM, KaTaJuTH4ecKui), mupoius. [IpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnnslii yrosib v MpoayKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu IIacTMacC, KaydyKOB M PE3MHBI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENUPOBAaHHE MOJEKYJI YIJIEBOJOPOAOB H
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTy4YEHUE

ATUJICHA U U3yUYEHUE €T0 CBOMCTB.

Pacuérnbie 3amaumn.

Boruncienust mo ypaBHEHHIO XHMHMUYECKOW peakiuu (Macchl, 00bEMA,
KOJIMYECTBA HMCXOJHOTO BEIECTBA WM MPOJYKTa pEakUuu MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciaopoaconepxaiimue opranuieckue coeuHeHus

[IpenenbHble OMHOATOMHBIE CHHPTHI. METaHOI W ATAHON: CTPOCHHE,
¢uznueckre M XUMHYECKHE CBOMCTBA (pEakiMM C AKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPO/IaMH, TOpPEHHE), NMPUMEHEeHHE. BoJopoaHbIEe CBS3H MEXIY
MoOJIeKyJIaMu cupToB. JlelicTBre MeTaHOIa U 3TaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OTWIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
duznueckre W XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IMICIOYHBIMU
MeTaJlJIaMU, Ka4YeCTBEHHAsI Peakilisi HA MHOTOAaTOMHBIE CIUPTHI). [elicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue riuiepuHa U TUICHTITUKOJIS.

@deHoM: CTpOeHHWE MOJICKYJbI, (PU3NYECKHE W XUMUYECKHE CBOMCTBA.
Tokcuunocts (penona. [Ipumenenue denomna.

Anpneruapl U kemowusl. Dopmanpaeruja, ameTalbIeTUll: CTPOCHHE,
duznyueckre 1 XUMHIECKHE CBOMCTBA (PEaKIMN OKUCIEHUS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIE PEAKIINH ), OTyYCHUE U TPUMEHEHHE.



OnHOOCHOBHBIE TpeaeiabHble KapOOHOBbIE KUCIOTBI. MypaBbuHas H
YKCYCHasi KUCJIOThI: CTpO€HUE, (PU3nUecKue U XuMUYeCKUe CBOMCTBA (CBOMCTRA,
o0mme s Kiacca KUCIOT, peakuus JTepuPuKaluuu), MOIyYeHUEe U
npuMeHnenune. CteapuHoOBasi U OJICUHOBAsI KUCIIOThI KaK MPEACTABUTENIN BBICIINX
KapOOHOBBIX KHUCJIOT. Mpbla Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX
MOOLIIEE IEUCTBHUE.

Cnoxupie >pupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'uaponmu3 xkupoB. [IpuMeHeHue KHUPOB.
buonoruyeckas poib KHUPOB.

VYrneBoasl: cocraB, Kiaccudukanus —yrieBoaoB (MOHO-, JH- U
nonaucaxapunpl). [roko3a — mnpocTeHIMii MOHOcaxapuja: OCOOEHHOCTU
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(Il), okucnenne aMmmuagyHbIM pacTBopoM okcuga cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonornyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemironosa kak npupoiHbie mojimMepsl. CTpoeHue Kpaxmana u
Heuono3el. du3nueckue M XUMUYECKHE CBOMCTBAa Kpaxmana (THApPOJIN3,
KaueCTBEHHAs peaKkUus C HOJIO0M).

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
npoBefieHne, HAOMI0IeHUE U ONMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: FOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHA OJHOATOMHBIX CIIUPTOB (OKHUCICHHE 3TAHOJA
okcuaoMm meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIUIIEPUHA C
rugpokcuaom meau(Il)), ampaerugoB (OKHCIEHHME aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) m rumpokcumom memu(Il), B3ammopeicTBHE Kpaxmana ¢
MOJIOM), TIPOBEJCHUE NPAKTUYECKOW pabOThl: CBOMCTBA pPAacTBOpAa YKCYCHOMU
KHUCJIOTHI.

Pacuérnbie 3anaumn.

Boluncnenuss mo ypaBHEHUIO XUMHUUYECKON peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX BEHIECTB WM MPOIYKTOB
peaKkium).

A3zoTconepxaliye OpraHMu4ecKue COeIMHEHN.

AMUHOKHCIIOTBI ~ KaKk  amM(pOTepHBIE  OPTraHWYECKHE  COCIMHCHHS.
du3nyuecKkue U XMMUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpE TIIMIINHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuab.



benku kak mpupOIHBIC BBICOKOMOJICKYJSIpHBIC coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OCIKOB. XWMHUYECKHE CBOHCTBa OCIIKOB:
TUIPOJIN3, ICHATYpaIlNs, KAYeCTBCHHBIC PEAKIINKA Ha OCIKH.

DKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IPEBpAICHUI:
HaOJII0JICHHE M OMHCaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: JCHATypalusi OeIKOB
MIPY HArPEBAaHUH, IIBETHBIC PEAKIH OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPEIHSS
MoJieKyJsipHasi Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3AIINS U ITOJTMKOHICHCAITH.

DKCTHEpUMEHTAJIHBIE METOJbl M3YYEHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKoB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPraHHYCCKOU
xumu B 10 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHATHMA, TaK W TOHATUN, SBJISIOMIUXCS CHUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TMOHSATHUS: SBJICHUE, Hay4YHbIA (aKT,
TUM0TEe3a, 3aKOH, TEOpHUs, aHAIM3, CHHTE3, KiaccU(UKaIus, MepuoaUIHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHNUE.

®uznka: wMarepusi, DHEpPrusi, macca, aToM, DJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (U3MUECKHIE BEIIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, 6uocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTEe3, OMONOTMYECKH aKTHUBHBIC BemlecTBa (OENKH, YTIEBOIBI, >KUPBI,
bepmMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOTUTUBO, PECYPCHI.

TexHomorusi: mUIIEBbIE TPOIAYKTHI, OCHOBBI PAINMOHATHLHOTO IHUTAHUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TPETapaThl, MaTepUaIIbI
M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAS XUMUA



Teopernyeckre OCHOBbI XUMUM

XHAMUYECKAA DJIEMEHT. ATOM. Sapo artoma, H30TOIBI. OJIEKTPOHHAsS
000J10uKa. DHEPreTHYCCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/ieiieHUs AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. DINEKTPOHHASI KOHPUTYpAITUs AaTOMOB.

[lepuognueckuit 3akoH u llepuoamueckas cucreMa XUMHAYECKUX
anementoB JI. WM. MengeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA W
Ilepuonnueckor cucrempl xuMudeckux dieMmeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX DJIEMEHTOB U 00pa3yeMbIX HUMHU MPOCTBIX M CIIOKHBIX
BEIIECTB MO TpyINIaM M MepuojaM. 3HAYEHHUE IMEPHUOJIMUYECKOr0 3aKOHa B
Pa3BUTHU HAYKH.

Ctpoenue BeliecTBa. XHUMUYECKas CBsI3b. BHIbl XHMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U TOJISIpHAS, HOHHAS, METa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOW CBs3M (OOMEHHBIH U JIOHOPHO-
akuenTopHblil). BonoponHnas cBsa3b. BalleHTHOCTB. DIIEKTPOOTPULATEIBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BELIECTBA. [WIIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKOW PEIIETKH.

[TonaTHE O nHUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10JIs1 BeLIeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHECHU. Homenknarypa
HEOPraHWYECKMX BEILIECTB. ['€HeTHYecKas CBsA3b HEOPraHMYECKUX BEIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakiusa. Krmaccudukammss XUMUYECKUX pEaKIuii B
HEOPraHUYECKON M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IW4YHBIX (DaKTOPOB.
O6paTtumble peakiuu. XUMHUYECKoe paBHOBecue. DaKTOpbl, BIUAIONIME HA
COCTOsIHME XUMHU4YecKoro paBHosecus. [Ipuanun Jle [laTense.

OnekTponutnyeckas auccouuanus. CUllbHbIE U CJIa0ble AJIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, IETOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU.



DKCIIEPUMEHTAIBHBIE METOJbl U3Yy4YEHUs BEIIECTB M HMX NPEBPAILCHUN:
neMoHcTpanusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX DJIEMEHTOB JI.
N. MenneneeBay, nu3ydeHue Mojieliel KpUCTAUTMYECKUX PEIIETOK, HAOII0IeHHE
W ONHCaHUE JACMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX ONBITOB (pa3fiokKeHUE
MEepOKCUIa BOAOPOJAa B MNPUCYTCTBUU KATAIM3ATOPA, OIMPEACICHUE CPEIBI
pacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIBHOTO HWHAMKATOPA, PEAKIUU
MOHHOTO 0OMEHa), POBEJACHUE MPAKTUYECKON padoThl «BiusHue pazmuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUUECKOUN PEAKITUN.

PacuétHnle 3agaun.

Pacu€éTtel 1noO ypaBHEHUAM XUMHUUYECKUX PpEAKLUH, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYETHI, paCU€Thl C UCIOJIB30BAHUEM TMOHATHS «MaccoBas
JIOJISI BEIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilosmoxxenne HemeraiuioB B llepuonnueckon cucreme
xumuueckux sneMentoB J[. . MennaeneeBa u 0COOCHHOCTU CTPOCHMSI aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHUYECKHUE CBONCTBA BAKHEUIINX HEMETAIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpeMHHS) U UX  COEOUHEHMH  (OKCHIIOB,
KHUCJIOPOJCOAEPKAIIUX KUCIOT, BOJIOPOAHBIX COCTUHEHM).

[IprMeHeHne BaXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertanmel. [Tomoxenne meramuioB B [lepuoauueckoi cuCTEME XUMHUYECKHAX
sanementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AIEKTPOHHBIX
ob6osouek atoMoB MeTauioB. O0mue Gpuznueckue cBocTBa MeTauioB. CIUIaBsl
METaJUIOB. DIEKTPOXUMUYECKHUH psii HAPSIKEHUN METAILIOB.

XUMHYECKHE CBOMCTBA BAXHEUIIUX METAJUIOB (HATpUM, KaJIui, KaJabIUM,
MarHui, aJlOMUHUM, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHCHHUIA.

OO6mue crnocoObl MOTyYeHHS MeTaIoB. [IpuMeHeHne MeTaIIOB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3y4YEeHHUs BEIIECTB M HUX MPEBpALICHUM:
M3Y4YeHHE KOJUICKIIMU «MeTauibl B CIUIaBbl», 00pa3Ii0B HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3aJ1a4, HAOIIOJICHHEe W OINHCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX  OIBITOB  (B3aMMOJCHCTBHE THAPOKCHAA  alFOMHUHHUS  C
pacTBOpaMu KHCJIOT M WIEJIOYEH, KAYECTBEHHBIE pEAKIMA Ha KATHOHBI
METAaJJIOB).

Pacuértnblie 3amaun.



Pacuétpl Maccel BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcC€ MM O0BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILLIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumMuu B oGecrieueHnH YKOJI0TUYECKOM, SHEPTETUUECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [loHATHE O Hay4YHBIX METOJax MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOWIMX HAyYHBIX MPUHLHUINAX [TPOMBIIUICHHOTO
NOJIyYEHUS] BAXKHEHIINX BEUIECTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUAJIOB: BAXKHEWIIHNE CTPOUTEIBHBIE
Marepuasbl, KOHCTPYKUHOHHBIE MaTepHuaibl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuaibl 1 3JIEKTPOHUKH, HAHOMATEPHUAbl, OPraHUYECKUE U MUHEPAJIbHBIC
yI00peHus.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBUia UCIOIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuja OE30MacHOr0 HCIOJIB30BAaHUSL TPENapaToB OBITOBOU
XVUMUH B [IOBCEIHEBHON JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuszamust MeXnpeaMETHBIX CBSA3eM IpU M3yYeHUH OOwEed ¢
HeopraHu4ecko XxuMuH B 11 Kiacce OCylecTBIsIETCS 4Yepe3 HCIOJIb30BAaHUE
KaKk OOIIMX €CTECTBEHHO-HAyUHBIX MOHATUH, TaK M MOHATUH, SBIISIOLIUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAyYHBIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KIacCU(pUKaLUsi, NEPUOAUYHOCTh, HAOJIIOJIEHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usuka: Marepus, dHEPIus, Macca, aroM, JIEKTPOH, IIPOTOH, HEWUTPOH,
WOH, U30TON, PAAMOAKTUBHOCTb, MOJIEKYJd, OHEPIeTUYECKUH YPOBEHbD,
BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBa, (UINYECKUE
BEJINYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTD.

buonorusa: kierka, opraHmsM, O3KOcucTema, Ouocdepa, Makpo- Hu
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

I'eorpadusa: MuHEpasnbl, TOPHBIE TOPOJbI, TMOJIE3HBIE HCKOMAeMBbIe,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIJIEHHOCTb, METaJUTyprus,
ITPOU3BOJICTBO CTPOUTEIIBHBIX MaTepHaloBs, CEIBCKOXO03MCTBEHHOE
IIPOU3BOJICTBO, NULIEeBas IIPOMBIIIEHHOCTb, (dapmaneBTUYECKas



IMPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMCTUUCCKUX IIPCIIApPATOB, IMIPOU3BOJACTBO
KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAA IIPOMBIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K peE3yJlbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeIMEeTHbIM H TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM IS
pa3pabOoTKH TIAHUPYEMBIX PE3YJIHTATOB OCBOCHUS IPOTPAMM CPEHET0 OOIIEro
00pa3oBaHUs SBISETCS CUCTEMHO-/ICSTETLHOCTHBIN TTOAXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKaMH, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIM4YME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTAThl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATENBHOM JAESATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTAMU U UJIeallaMHi POCCUICKOTO IPakIaHCKOIr0 OOIIECTBA, MPUHITHIMU B
o0IIecTBE HOpMAaMH M TIPAaBUJIAMHU TOBEACHUS, CIOCOOCTBYIONIMMH TIPOIieccam
CaMOIIO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuXxcs.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHMS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIPHOM M TPAKTUYECKON IEATEIHHOCTU
00y4JaromMXCs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaaaHCKOTO BOCIIMTAHUS



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOW MEATEIbHOCTH MPHU CO3JAaHUU
y4eOHBIX TPOCKTOB, PEUICHUN YICOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHUS, JOTUKY H
apryMEHTBI JPYTUX MIPU aHAJU3€ PA3IMYHBIX BUOB YUCOHOU NESITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

[IEHHOCTHOTO OTHOILICHUS K HMCTOPUYECKOMY U HAy4YHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TMPOIIECCY TBOPUECTBA B OOJACTH TECOPUHM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpECAa U TI03HABATEIIBHBIX MOTHBOB B IMOJYYEHHH U MOCIEAYIOIIEM
aHanu3e  WHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSIX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
MO3UIINIT HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE IMOCIEACTBUM ATUX
IIOCTYIIKOB;

4) dopMupoBaHus KYJIbTYPHbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHnst mpaBuil OE30MacHOr0 OOpaIeHUsi C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIWBUAYAJbHOTO U KOJUJIEKTUBHOIO
0€30MacHOro0 TMOBEJICHUS B CHUTyalMsX, YTrpOKAalOUMX 30POBBI0 U JKHU3HU
JIIOEH;



OCO3HAHUS  TOCJHEACTBUA W  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOieHus ankorosis, HAPKOTUKOB, KypeHus);

5) Tpy10BOro BOCIIMTAHMS

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIIHCKON
NEeSTENbHOCTH, OOLIECTBEHHO TIIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K MPAaKTUYECKOMY HM3y4eHHIO mpodeccuil pa3inyHoro poza, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yiabTaram TpYI0BOH
NESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAJIbHONH TPAaCKTOPUU
oOpazoBanus, Oyaymield npodeccuu U peaau3anii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKH 11eJ1IeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJAE, KaK MCTOUHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHATIBHOIO PUPOAONOIb30BaHNUS;

AKTUBHOIO HENPHUATUS JCUCTBUW, NPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
MOCJEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJU4MUS  Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIUICHHS, HSKOJOTHYECKOMN
KYJbTYpbl, OIbITA JIEITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MPaKTUKE, CHOCOOHOCTM W YMEHHUSI AKTHUBHO MPOTUBOCTOATH HUJIEOJIOTHUU
xemooouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CcHeuu(PUKH XUMHUM Kak HayKH, OCO3HAHHUS €& poiau B
(GbopMUPOBaHUN PALMOHATBLHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO



MpeACTaBICHUS 00 OKpYKaIoIleM MUPE KaK O €UHCTBE MIPUPOJIbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHHWU MNPOoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALUMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepuaqibHOW KYJIbTYPhI, PEIICHUH TJI00ATbHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIEBOM W JKOJOTUYECKOM O€30MacHOCTH, B PA3BUTUU  MEUIIMHBI,
o0ecrie4eHUH YCIOBUM YCIICIIHOTO TPY/ia U SKOJOTHUYECKU KOM(OPTHOH KU3HU
KaXXJIOTO ujeHa 00IIeCTRa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HUCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJlydaeMble 3HAHHUS ISl aHaIW3a WU OOBSICHEHUs SIBICHUU
OKPYKAIOIIEr0 MHUpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€aTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIBIO MTOJIYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO HCIOIb30BaTh XUMHUYECKUE 3HAHUS s
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKON 1€ TEIbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa3oBaHHMIO U
caM000pa30oBaHUIO0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUI MO XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSAM  TpyJa B  pa3IuyHbIX  cdepax
npodeccuoHaIbHOM eATeTFHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble Pe3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUS
Ha ypOBHE CPEeIHET0 00I1ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXIpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IEJOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKYy METO/IO0B
MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (Marepus, BeIECTBO,
SHEPrusi, SIBJICHUE, MPOLECC, CUCTEMA, HAYYHBIN (akT, NMPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);



YHUBEpPCAIbHbIC y4eOHbIe JICUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PETyJIATHBHBIE), oOecrneuuBaronme GopMUpoBaHUE
(G YHKIIMOHAIBHOM TPAMOTHOCTH U COIMATILHON KOMIETEHIIUU 00yYaroIInXCs;

CIIOCOOHOCTD o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHNE 3HAHUSI U  YHHUBEPCAIIbHBIC
y4eOHbIe TEUCTBUS B O3HABATEIbHOM U COLUANIBHON MPAKTHUKE.

MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJAECHUE YHUBEPCATbHBIMU
y4eOHBIMHM  TIO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBjaleHHe  YHMBEpPCAJIBHBIMM  Y4eOHBIMH  TO3HABATEJIbHBIMH
JEeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeCTBUS:

caMoCTOSITeIbHO  (OPMYJIHUPOBATh W aKTyalU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTb PE3YJbTaThl JACATEIBHOCTH C IOCTABICHHBIMU
IIEIIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHSITUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIHE TTOHATHS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUI;

BBLIOMpATh OCHOBAaHHMS W KPUTEPUU IS KIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHUSI (MHAYKTUBHBIE, IETYKTUBHBIC, I10
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pacCMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

IMPUMEHATh B  IIPOLECCE  IIO3HAHUSA, HCHOJB3YEMbIE B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJEIH, TNPeoOpa3oBBIBaTH  MOJICIBbHBIC
MPEJCTaBICHUS] — XUMHUYECKUM 3HaK (CHMMBOJ) OJJIEMEHTa, XUMHYECKas
dbopmyna, ypaBHECHHE XHMHYCCKOW PpEAKIHH — TMPH PEIICHUH YISeOHBIX
MO3HABATEJILHBIX M MPAKTUYECKUX 3aJ]1a4, NMPUMEHSITh HAa3BaHHBIE MOJCIbHBIE
MPEACTABJICHUS JJI BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BaATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAaMHU METOJIOB HAYYHOTO TO3HAHUS BEMIECTB U XUMHUUYECKHUX
peaxkuuu;

dbopMynupoBaTh MEMM W 3aJa4d  WUCCISAOBAaHWS, HCIOJB30BaTh
MTOCTABJICHHBIC M CaMOCTOSATEIBHO C(OpMYyIHpOBaHHBIC BOIPOCHI B KAaueCTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBBI JUTsI POPMUPOBAHUS THUITOTE3BI 11O TTPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BJIQJICTh HaBBIKAMH CaMOCTOSTEIBLHOTO IJITAHUPOBAHHS M TIPOBEICHUS
YUYCHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMCHHUS HAOJIONATh 3a
XOJIOM  TIpOIlecca, CaMOCTOSITEIbHO  TPOTHO3MPOBATH €0  PE3YNbTar,
dopMynrpoBaTh O00OOIIECHUS W BBIBOJBI OTHOCHUTEIIBHO JTOCTOBEPHOCTH
pPEe3yIbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIAHHOM
pabore;

NpHOOPETaTh OMBIT YYCHHUYCCKOW WCCIICIOBATEILCKOH M TPOSKTHOMH
JEATEIIBHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
IIOMCKY METOJOB PpEIICHUS MMPAKTUYCCKUX 3aJad, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PpA3JIMYHBIX HCTOYHHUKAX HWHOOpMaIK (Hay4dHO-
HOMYJIsIpHAsl JIUTEpaTypa XMMUYECKOTO COJEpX aHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcel HTepHeTa), aHanmu3upoBaTh MHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
IpeICTaBICHUS, KPUTHYECKH  OIEHMBaTb €€  JIOCTOBEPHOCTh U
HENIPOTHUBOPEUYHBOCTb;

bopMynHpOBaThH 3aMPOCHl U MPUMEHSITh PA3JIUYHBIE METO/bI ITPU TTOUCKE U
orbope wuHpOpMAIUK, HEOOXOIUMOW IS BBITIOJTHEHUS Y4YeOHBIX 3aaad
OIPEAECIIEHHOIO TUIIA;

pUOOPETaTh OMBIT MCIOIB30BaHMS WH(DPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
XUMUYECKOW HWH(OpMalMel: NPUMEHATh MEXIpeaAMeTHbIe ((u3znueckue Hu
MaTeMaTU4ecKue) 3HAKM W CHMBOJBI,  (GOpMynbl, aOOpeBUATYPHI,
HOMEHKJIATYpY;

UCTIONIb30BaTh M TMPEOOpPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpENICTBA
HaTJISTHOCTH.

OBiajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH



3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TE€Mbl B XOJ€ Auaiora
W/WIM JUCKYCCUH, BBICKa3bIBaThb HAEH, (HOPMYIUPOBATH CBOM NPEIJIOKECHHS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTAMEN PE3YJIbTAaTOB MO3HABATEIBHOU JESTENBHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEIbHO WA COBMECTHO CO CBEPCTHUKAMHU IIpU
BBINIOJITHEHUH XHMHMYECKOTO JKCIEPUMEHTAa, MPAKTUYECKOH paboThl MO
HCCJIEI0BAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaU3allui y4eOHOT0 MPOEKTa U
(opMynHpOBaTH BBHIBO/BI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAaHMS MO3UIMHI B X0J1€ 00CYX/I€HUSI 1 OOMEHA MHEHUSIMU.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJsTUBHBIMHU ACHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIIATh CBOIO IMO3HABATEIBHYIO
NEATENbHOCTh, ONpenesAst €€ Leau W 3aJadd, KOHTPOJIMPOBAaTb U IO MEpE
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuUTM JACHCTBUI Npu
BBIMIOJTHEHUU Y4YEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh Hauboliee
¢ exTuBHBIN cnocod MX pelleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb  CBOEH  JIESATEIBHOCTM HAa  OCHOBE
caMOaHaJIN3a U CAMOOLEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KIJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B IO3HAHWUU SIBICHUU
npupoabl, B (POPMUPOBAHUU MBIIUICHUS © KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHAIBHONW TPAMOTHOCTH, HEOOXOIMMOW JUIsl PEIICHUs MPAKTHUYECKUX
3a/lad U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM CpelIE;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolINe TMOHATHS (XUMHUYECKHM D3JIEMEHT, aToM, OJJEKTPOHHAas
o0oyoYKka aToMa, MOJEKyJa, BaJICHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTD,
XAMHYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas W COKpamiéHHas),
MOJb, MOJISIDHasE Macca, MOJSPHBIM  OOBEM,  YIJIEPOJHBINA  CKEJIEeT,
(GyHKIMOHANIbHAS TpyMNa, pajuKal, HU30MEpHusi, MU30MEpbl, TOMOJOTUYECKHUI



psill, TOMOJIOTH, YTJIEBOJIOPOJIbI, KUCJIOPOJ U a30TCOJEepXKaIlue COCIUHECHHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COCAMHEHNS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS opraHudeckux Bemniects A. M. byTieposa,
3aKOH COXpPAaHEHHS MacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUU;, MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKAlMe B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHHUSI O CBOMCTBAxX, COCTaBE, MOJYYCHUU U OE30MACHOM HCIOJb30BAHUU
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU ACSATEITbHOCTHU
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC MPU3HAKU MOHITHH,
yCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME TMOHSITHUS
IIPU OMKMCAHUU COCTaBa, CTPOEHUS U MPEBpPAIICHUN OpraHUYeCKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTaBJICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKMX BEIIECTB W YPaBHEHUM XHUMHUYECKUX pEaKIui,
U3rOTaBIMBATH MOJIEIN MOJIEKYJ OPTaHMYECKUX BEIIECTB JJIs WILTIOCTPAIIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHM YCTAaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX
OpraHMYeCKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/TpymIe CcoequHEeHuM (YIrJIeBOIOPObI, KUCIOPOJ W a30TCOMAEpKaIlue
COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUA IO
cucreMarnueckoil HomeHknatype (IUPAC), a Takke npuBOIUTH TPUBUAJTIBHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJICH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopMaNbIeru, alleTalbIer i1, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEApUHOBAsl KHCIIOTA,
TIII0K03a, (hPyKTO3a, Kpaxmall, IEJUII0NI03a, TIIUIIHUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENETSATh BUILI XUMHYECKOW CBS3U B
OpraHUYECKUX COECTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSThH IOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa nnsi oOBSCHEHHS 3aBHUCHUMOCTH
CBOMCTB BEILIECTB OT HX COCTaBa W CTPOCHHUS; 3aKOH COXPaHEHUS MacChl
BEILIECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH Pa3TUIHBIX
KJIaCCOB OPTaHMYECKHUX BEIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
OyraaueHn-1,3, metmnOyranueH-1,3, 0€H30J, METaHO, 3TAHOJ, dTUICHTJIUKOJIb,



TIHMIEpUH, PEHO, alleTalbAeTH]l, MypaBbUHAs U YKCYCHAas KUCJIOTHI, TJIFOKO34,
Kpaxmayu,  LEeJUII0JIO3a,  aMHUHOYKCYCHash  KHUCIOTa),  WIUTIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUN C UCTIOIB30BaHUEM CTPYKTYPHBIX (hopMyiT;

c(hOopMUPOBAHHOCTH yYMEHUS XapaKTepU30BaTh UCTOYHUKH
yIIEBOJOPOJHOTO ChIphs (HEDTh, MNPUPOIHBIA Ta3, Yroyib), CIOCOOBI HX
nepepaboTKU U MPAKTUUYECKOE TPUMEHEHHE MTPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHHUS MO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bE€Ma, KOJTUYECTBA UCXOTHOTO BEIIECTBA WU MPOYyKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 MCXOIHBIX
BEII[ECTB WU NMPOJAYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJIETh CHUCTEMOW 3HAaHUUA 00 OCHOBHBIX
MeToJaX HAy4YHOTrO MO3HAHUS, UCIIOJIb3YEeMbIX B XUMHH MPU U3YUCHUU BEIIECTB
U XUMUYECKMX  sBJICHUW  (HAOJIOJEHHWE, W3MEpPEHHE, OKCIIEPUMEHT,
MOJICIMPOBAHKE), HCIIOIb30BaTh CHCTEMHBIE XUMHYECKWE 3HAHUA  JUIS
NPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMHPOBAHHOCT ~ YMEHHUW  CcOOJOAaTh  MpaBWiIa  IMOJIb30BaHUS
XUMHYECKOM TMOCyAoH W JabopaTOpHBIM OOOpYyIAOBaHHEM, a TaKXKe IpaBHIIa
oOpallieHusi ¢ BEHIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATh W BBIIOJHATH XUMHUYECKUH
OKCIIEPUMEHT (TpEeBpaIlleHUs] OPraHWYeCKUX BEIIECTB TMPU HArpEeBaHUH,
MOJIyYeHHE OTUJIEHA M M3YYCHHE €ro CBOWCTB, Ka4yeCTBEHHBIC pPEaKIUu
OpraHMYECKUX BEIIECTB, JICEHATypalus OENKOB MPU HArpeBaHHUM, IIBETHHIC
peaknuu OETKOB) B COOTBETCTBUU C TPABHJIAMH TEXHUKH O€30MACHOCTU TPHU
oOpaIlieHny C BEIECTBAMU M JIA0OPATOPHBIM OOOpPYIOBAHHEM, MPEICTABISAThH
pEe3yNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHUH
COOTBETCTBYIOIIUX peaKui U (OPMYIUPOBATh BBHIBOJBI HA OCHOBE HTHX
pPE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHA KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAINIO, TONy9aeMYyI H3 pPa3HBIX HCTOYHUKOB (CpPEACTBA MacCOBOMU
uHdopmaruu, HTEpHET U ApyTHX);

chOpMHPOBAHHOCTH, ~YMEHUW  COONIOAATh TpaBWjia  AKOJOTHYECKU
1e7ecoo0pa3HOro MOBEICHHUS B OBITY W TPYIOBOW MESITEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOIHON Cpeibl, OCO3HABAThH



OMACHOCTh BO3/ICHCTBHS HA JKUBBIC OPraHU3MBI ONPENCIEHHBIX OPraHUYECKUX
BelllecTB, MoHUMasi cMbich nokazatens [IJIK, mosicHaTh Ha mpumepax CrocoObl
YMEHBIICHHUSI W MPEAOTBPALICHUS] MX BPEAHOTO BO3JECUCTBHUS HAa OpPraHU3M
YEJI0BEKA;

JUIsl 00YYaIOIKUXCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHUE
MIPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUN;

JUISL CHeNbIX W CHAa0OBHASIIMX OOYYalolUMXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POopMyII.

11 KVIACC

[IpenmerHble pe3ynbTaThl OCBOCHUsI Kypca «OOIias u HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUM: O XUMHUUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
Opupoabl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3a1a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO H
MPUPOJHON Cpefe;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISAPHBIH 00BEM,
BAJICHTHOCTb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCJICHUSA, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTALIMYECKast
pelIETKa, TUMB XUMHUYECKHUX PEaKIUid, paCTBOP, IIEKTPOIUTHI, HEAJIEKTPOIUTHI,
BJICKTPOJIUTHYECKAs. JUCCOLUANMS, OKHUCIWUTENb, BOCCTAHOBHUTEJb, CKOPOCTH
XUMHUYECKOW pEaKIMy, XMMHUUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON NUCcolManuu, nepuoanueckui 3axkon 1. . Menaeneena,
3aKOH COXPaHEHWsS MAaCChl BEIIECTB, 3aKOH COXPAHEHWS W MPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUMN S3BIK
XUMHWH, MHUPOBO33PCHUYECCKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHUS
MPUIMHHOCTH M CHCTEMHOCTH XHMHYCCKHUX SBJICHUN, (HaKTOJIOTHICCKUC
CBEJICHHSA O CBOMCTBAaX, COCTaBe, MOJYYECHUH M OE30MaCHOM HCIOJIb30BAHUU
BOXHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECCKOU NEATCIbHOCTH
YeJIOBEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHATHM,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MIpY OMUCAHWU HEOPTAaHUYECKUX BEIECTB U UX MPEBPALICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIL30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIS
cocTaBlieHHs (QOpMyN BEIIECTB M YypPaBHEHMH XHMHUYECKUX pEaKLUi,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUsA
OTJICJIbHBIX HEOPTraHUYECKHUX BEIIECTB (YrapHbIi ra3, YriaeKUCIblid ra3, aMMHUax,
raméHas U3BeCTh, HETaIlIEHAsI U3BECTh, TUThEBAs COJA, MUPUT U JPYTHUe);

chOpMUPOBAHHOCTh yYMEHUW ONPENENATh BAJICHTHOCTh U CTEINCHb
OKUCJICHUSI XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3IMYHOTO COCTAaBa, BU/I
XUMHUYECKOW CBsi3U (KOBaJCHTHAs, MOHHAs, METAJJIMYECKasi, BOJIOPOJIHAsS) B
COCMHEHUAX, THUI KPUCTAUIMYECKOW PEHMIETKH KOHKPETHOrO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHECHU;

c(hopMUPOBAaHHOCTH YMEHUM yCTaHaBIMBATh MPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO WX COCTaBY K OMPEACIEHHOMY KIacCy/TpyIie
coeMHEHUN (MPOCThIE BEIIECTBA — METAUIbBI M HEMETaUlbl, OKCHU/IBI,
OCHOBaHUS, KUCJIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMEHHI PaCKPBIBATh CMBICI MEPHOIAYECKOTO 3aKOHA
J. W. MenngeneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U POTHOCTHYECKYIO ()YHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh >JIEKTPOHHOE CTPOCHHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB Ilepuoamyeckoil cuUCTEMBI
xuMuueckux anmementoB JI. M. MenneseeBa, MCHOib3ys MOHATHS «S-, P-, -
BJICKTPOHHBIE opOuTaIn, «QHEPreTUYECKUE YPOBHUWY, OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB M HX
COCIMHEHUHN O mepuojaMm Hu rpymnmnam l[lepuoguyeckon CUCTEMbl XUMUAYECKUX
snemenTtoB JI. 1. Menaeneena,;

chOpMHUPOBAHHOCTh yMEHHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JUYHBIX KJIACCOB,
MOJITBEPK/IATh CYIIECTBOBAHUE TE€HETUUYECKOM CBSI3M MEXKAY HEOPTaHUYECKUMU
BEIIECTBAMU C TOMOIIBIO YPABHEHHUIM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DHUITMPOBATh XUMHUYECKHAE PEAKIIUH T10
Pa3IMYHBIM TIpU3HAKaM (YUCIY U COCTAaBy pearupyrolirix BEIIECTB, TEIIIOBOMY
3 dexTy peakiiuu, U3MEHEHHIO CTETIEHEH OKUCIIECHUS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIuM, Y4acTHIO KaTaln3aTopa);



c(hOpMHUPOBAHHOCTh YMEHHI COCTaBIIATh YPaBHEHUS PEAKIUN Pa3TUIHBIX
TUTIOB, TIOJHBIC M COKpANIEHHBIC ypaBHEHUS pEaKIWii HWOHHOTO OOMEHa,
VYHUTHIBAS YCIOBHSI, PY KOTOPBIX 3TH PEAKIIUU UIAYT 10 KOHIIA;

c(hOpPMHPOBAHHOCTh YMEHHMHA MPOBOJUTH PEAKIMH, ITOATBEPKIAONINE
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEIECTB, Paclo3HaBaTh
ONMBITHBIM ~ TYTEM  HMOHBI, TPHCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTaHUYCCKUX BEICCTB;

c(hOpPMHPOBAHHOCTh YMEHUW PpACKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBHTEIBHBIX PEAKIMHA IMOCPEJACTBOM COCTABJICHHS JJICKTPOHHOTO
OanaHca dTUX peaKIuii;

chOpPMHPOBAHHOCTL ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XHMHYECKOW pEakIMu OT pa3IW4yHbIX (DAKTOPOB; XapakTep CMENICHUS
XHMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3JICHCTBHS (TIPUHITUTI
Jle latenbe);

c(hOpMHPOBAHHOCTh YMCHHH XapaKTepHU30BaTh XUMHYECKHE TPOIECCHI,
JISKAIKUE B OCHOBE MPOMBINIJICHHOTO MOJIYYEHHUsI CEPHON KUCIIOTBI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OONIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUIECKUX MPOOIeMaX XUMHUYIECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYHUCICHHS C HCIOJIB30BAHUEM
TIOHSATHST «MAacCcOBas JIOJISI BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIIEHUH T'a30B
Npd XUMHYECKUX PEaKIUsAX, MacChl BeIIecTBa WIH O00BbEMa Ta30B II0
M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WIM O0BEMY OIHOTO W3
YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiuu Ha OCHOBE
3aKOHOB COXpPaHEHUS MAcCChI BEIIECTB, MPEBPAIICHHSI K COXPAHCHHS SHEPTHUH;

chOpMUPOBAHHOCTh ~ yYMEHUW  COONIIOJIaTh  TpaBWIa  TOJIH30BAHUS
XUMHYECKOW TMOCYAONH W JabopaTOpHBIM OOOpYyJZOBaHMEM, a TaKXKe IpaBHIIA
oOpalieHusi ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIMOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMONHITH XUMUYECKUN
AKCIIEPUMEHT (pa3iioKeHNe MePOKCHIa BOJOPOAa B IPUCYTCTBUU KaTalnu3aropa,
OTIpEJICTICHUE CpEeIbl PACTBOPOB BEIHIECTB C TIOMOIIBIO YHHBEPCATBHOTO
WHIUKATOpa, BIUSHUE PA3NMUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakiuu, peakiuy WOHHOTO OOMEHa, Ka4yeCTBEHHBIC PEAKIMU Ha Cyibdar-,
KapOOHAT- W  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHUSA,  pEUICHUE
DKCIIEPUMEHTATBHBIX 3amad mo TemaMm «Mertamney u  «Hemetamns»y) B
COOTBETCTBHHM C TIPaBWJIAMHU TEXHUKHA OE30MaCHOCTH TIPH OOpalleHu:u C



BellleCTBAMU M JAa0OpAaTOPHBIM O0OpYAOBaHUEM, MPEACTABISATh PE3yJIbTAaThl
XUMUYECKOT0 IKCIEpUMEHTa B (JOpME 3alMCH YPAaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBAThH BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
nHpopMalHio, TMOIy4YaeMYyH U3 pa3HbIX MCTOYHUKOB (CpelIcTBa MacCOBOM
KOMMYHUKanuu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTb ~YMEHHUM  COONIOJATh  TpaBUja  IKOJIOTUUYECKH
11eJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UEIAX
COXPAHEHHMs CBOETO 3/10POBbS M OKPYKAIOLIEH NPUPOIHON CpPEbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3Mbl ONPEIACIEHHBIX BEIIECTB,
noHumass cmbicn mnokazatenss [IJIK, moscHaTe Ha mnpumepax CcrocoObl
YMEHBIIEHUSI W TPENOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIsl 00YYarOIMKUXCS C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX TMO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJETbIX W CHA0OBHUASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHucTeMy oOo3HaueHuit JI. bpaing mgias  3anucu
XUMHYECKUX POpMYIL



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
HaunmeHoBanue
(uudposbie)
I | pa3aejioB H TEM KoHTpoJubsH IIpakTHyecku
Bcero o0pa3oBaTejibHbIE
/ | mporpammel ble padoThI e paGoThI
0 pecypchl

Paspnen 1. Teopernueckue

OCHOBbI OPraHMYeCKOil XUMHH

[Ipenmer
OPraHNu4ecKou
xumun. Teopus

11| crpoenus 3
OPraHN4eCcKuX
coequHeHu A. M.
Bbyrneposa
Hroro no pazneny 3
Pa3znes 2. YriieBoaopoanbl
IIpenensHbIe
2.1 | yraeBomopoabl — 2

AJIKaHBbI




2.2

Henpenenbusie
yIJ1€BOJOPOIbIL:
QJIKEHBI, AJIKa/IUEHBI,
AJIKUHBI

2.3

ApomaTtnyeckue
YTIEBOAOPOIBI

24

[Ipuponusie
WCTOYHHUKH
YIJI€BOJOPOJIOB U UX
nepepaboTka

Hroro no pazneny

13

Pasznen 3. Kucaopoacoaepskamue op

raHn4eCkKmue COeINHCHUA

3.1 | Crouptel. ®enon 3
AJbIeruapl.
3.9 KapGoHnoBsie 7
KUCIOTEL CIIOKHEIE
3¢huUpsI
3.3 | VYrueBonasl 3 1
Utoro no pazneny 13

Pa3znea 4. A3oTrconep:kanue oprann4eckue coeTuHeHus

4.1

AMUHBL
AMWHOKHCIIOTEL.
benxn




Uroro mo pazneny 3

Paspgen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

51 [Tmactmaccel. 5
Kayuyxu. BonokHna
Wroro mo pazueny 2
OBUIEE KOJIMYECTBO
YACOB I1O0 34 2

[TPOI'PAMME




11 KJIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue
(uudposbie)
Il | pa3JejioB U TeM KonrtpoJibn IIpakTHyeck
Bcero o0pa3oBaTejibHbIE
/ NPOrpaMMblI ble padoThI ue padoThl
pecypcsbl
n
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMOB.
[Tepuonnueckuii
1 3aKOH U
1' [Mepuoguueckas 3
CHUCTeMa XMMHYECKHUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BemiecTna.
1.
5 MHuoroo6pasue 4
BEIIECTB
1.
3 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranuveckasi Xumust
2.
Mertanbl 6 1

1




5 Hemerasr 9
CBsi3b
2. HEOPraHUYECKUX U )
3 OpPraHHYECKUX
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb
i' XuMUA U KU3HD 4
Hroro mo pazgeny 4
OBUIEE KOJIMYECTBO
YACOB 1O 34

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

)

Tema ypoka

KoaunuecTBO 4acoB

Bce
ro

KonTpoa
bHbIE
padoTbI

IIpakTHye
CcKHe
padoTbI

JlaTa
usyue
HUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBareJib
HbIe pecypchl

[Ipenmer oprannyeckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopust crpoeHust
OPraHMYeCKUX COCTMHEHUH A.
M. BbytnepoBa, €€ OCHOBHBIE
MOJIOKEHUS

[IpencraBnenue o
KJaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenkinarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB B CTPOCHHUC,
TOMOJIOTHYECKHUI paa




Meras u 3TaH — npocTeuIme
MPEJCTaBUTENMN aJTKAHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
MIPOCTEMIINE NTPEACTABUTETN
AJIKCHOB

[IpakTnueckas pabora Ne 1.
«[Tonyyenue sTriIeHa U
W3yYEHHE €r0 CBOMCTBY

Ankaauensl. byraguen-1,3 u
MeTunoyraaueH-1,3.
[Tony4yeHue CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHbI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHH PSII.
AleTHIEH — MPOCTEUIIHI
MPEACTaBUTEh ATKUHOB




Brrunciienus o ypaBHEHHIO
XUMHUYECKOUN peaKiuu

ApeHsl: OEH30J U TOTYOJI.
TOKCMYHOCTH apEHOB

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAIICKAIMNX K
Pa3IMYHBIM KJIaccam

[IpupoHbIE HCTOYHHUKHU
YTJIEBOIOPOJIOB: TPUPOIHBIN
ra3 1 MOIyTHbIe HEQTSIHbIE
rassl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

[TpupoHBIE HCTOUHUKHU
YIIIE€BOJIOPOJIOB: TIPUPOIHBIH
ra3 ¥ MOIyTHBIC HEPTSIHBIC
ras3sl, HepTh ¥ MPOIYKTHI €€
nepepaboTKu

KonTtponpHas padoTa no
pazneny «YTaeBoA0POIb»




[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ U 3TAHOJ.
Bopoponnas cBsi3b

MHOroaroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢buznyeckue 1 XuMu4ecKue
CBOMCTBA, TPUMEHEHNE

Anpaerunsl: GopManbaeTUI U
aretanbaerug. AlueTod

OHOOCHOBHEIC MTPEICITEHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbHHAS U YKCYCHAs

[TpakTrueckas pabota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

CTeapI/IHOBaH K OJICMHOBaAs
KHCJIOTBI, KaK IIpCACTABUTCIIN
BBICIHINX Kap6OHOBBIX KHUCJIOT




MpEb1a KaK COJIM BBICIIIHAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIlee NJEeUCTBHE

Crnoxwuble 3(pupbI KaK
MIPOU3BO/IHbIE KAPOOHOBBIX
KUCHOT. ['UIpOIN3 CIOKHBIX

3¢upoB

Kupsr: runponus,
MIpUMEeHEeHHe, OHoIornuecKas
POJIb KUPOB

VrineBoasl: cocTas,
knaccudukanus. Baxneimme
MPEACTaBUTENH: TIIIOK03a,
dbpykTo3a, caxapo3a

Kpaxman u nemironosa kak
MIPUPOIHBIE TTOJIUMEPHI

KontponpHas padoTa no
pasneny
«Kucnopopconepxariue
OPraHUYECKUE COCTUHEHUSDY

AMMWHBI: METHJIAMHWH U aHWJINH




AMUHOKHCIIOTHI KaK
amM(OTEepHBIE OPTaHUIECKUE

3

1 COCAUHCHUS, UX 1
OHMOJIOTHYECKOE 3HAUCHHE.
Ilenrtn bl

3 benku xak npupoaHsIe

9 BBICOKOMOJIEKYJISIPHBIE 1
COCTUHCHHUS

3 OCHOBHBIE TTOHITUS XUMUH

3 BBICOKOMOJIEKYJISIPHBIX 1
COCTMHEHH I
OCHOBHBIE METObI CHHTE3a

3 | BBICOKOMOJICKYJISPHBIX 1

4 | coemnunennii. [Inacrtmaccsr,
Kay4dyKH, BOJIOKHA

OBILIEE KOJIMYECTBO 34
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11 KJIACC

KosmmmuecTBo yacos DJIEeKTPOHH
ble

JlaTa

Tema ypoxka Bc | Konrpoa | IIpakruy H3yse nupposbIe

er bHbBIE ecKme o0pa3oBareJ
HHSA

0 padoThI padoThI bHBIE
pecypcbl

XUMHWYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus 1
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCcKuX djeMeHToB 1. Y.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIEMCHTOB 1
HX COCMHEHMH 0 rpymmnam u
rnepuojiaM. 3Ha4eHUE
MEepUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCSCKHUX 3JIEMEHTOB
J.1. Menpeneesa B pa3BUTUU
HayKu




Crtpoenue BemiecTBa. XuMUYECKast
CBA3b, eé BHUAbBI; MECXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

Tlousttue o JUCIICPCHBIX CUCTEMAX.
Wctnaunie u KOJIJIOUIHBIC
pactBOpbl. MaccoBas 101
BEII[ECTBA B PacTBOPE

Knaccudukanus 1 HOMEeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
I'enetnueckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB




Krnaccudukanus XaMHUYECKUX
peaknuuii B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUSI MacChl BELLIECTB; 3aKOH
COXPAHEHHUS U IPEBPALCHUS
SHEPTUH MPU XUMHUIECKUX
peaxkuusax

Cxkopocts peakiuu. OOpaTumblie
peakuunu. XuMHUYECKOE PaBHOBECHE

[IpakTnueckas pabora Ne 1.
«BnusHue pa3nuuHbIX GakTOpoB Ha
CKOPOCTh XUMHYECKON peaKkmnum»

DNEeKTPOTUTHUYECKAS TUCCOIHALINSI.
[TonsiTue o BOgOPOIHOM
nokazarene (pH) pactBopa.
Peakiun noHHOTO OOMEHA.
I'uaponu3 opraHuYecKux u
HEOPraHUYECKUX BEIIECTB

OKHCIIUTEIIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
[TonsaTue 06 3neKTpOH3E
pacIuIaBoB U PaCTBOPOB COJICH

KonTtponrHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUN»




Mertamibl, UX MOJIOKCHUE B
[Iepunoaunueckoii cucreme
XUMUYECKuX deMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01me
(uznyeckue cBOCcTBa METaJIOB

CrutaBbl METAJIIOB.
DNEKTPOXUMHYUECKUN psifl
HaIpsHKEHUH METaJUIOB

XUMHUYEeCKHe CBOMCTBA BAXKHEHIIINX
METaJJIOB (HaTpHii, KaIuii,
KaJIbIIMI, MAarHAW, aTFOMAHAN) U UX
COEOUHEHUN

XHUMHUYECKHE CBOMCTBA XpOMa,
MEIU U UX COCIUHECHUHN

XuMHJecKrue CBOMCTBA IIMHKA,
J)KeJie3a U UX COeUHEHUN

[TpakTrueckas padota Ne 2.
"Pemenue skcrepuMeHTaIbHbIX
3a7a4 1o teme «Metauipi»"




HemeTamisl, nx IOJI0KEHHE B
[Tepuonnueckoit cucreme
XUMUYeCKuX deMeHToB 1. Y.
MeneneeBa 1 0COOCHHOCTHU
CTPOCHHS aTOMOB

@uU3NYECKUE CBOMCTBA HEMETAILIOB.
AnnoTponus HeMeTauIoB (Ha
puMepe KUCIopoa, CEephl,
dbocdopa u yrmepomaa)

XUMHUYeCKre CBOMCTBA TaJOTCHOB,
CEphl U UX COCTMHEHUI

XuMudecKre CBOMCTBA a30Ta,
dbocodpa u uX coOeTMHCHUI

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTUHEHUM

[IpumeneHne BaxHEUIINX
HEMETAJJIOB U UX COCAMHEHUN

O00011IeHNE U CUCTEMATH3ALUSI
3HaHH# 1o TeMe «Hemeramas».
Beruunciienus o ypaBHEHUSIM
XUMHYECKUX PeaKInii u
TEPMOXUMHUYECKHE PACUETHI




[Ipaktuyeckas padora Ne 3.
«PGHIGHI/IG BKCHepI/IMCHTaJILHBIX
3agad o reMe "Hemertauier'»

KonTponbHas pabora o remam
«Metamael» 1 «HeMeTanin»

HeOpFaHI/I‘IGCKI/IG H OPraHn4cCKuc
KHUCJIOTHI. HCOpFaHI/I‘IeCKI/IC u
OpPraHn4€CKreC OCHOBAHHA

AmboTepHble HEOpraHU4eCKHUe U
OpraHUYECKUE COCTMHEHUSI.
I'eneTnueckas CBA3b
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUUEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHH
MEIULIMHBI

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
MPOMBIIICHHOTO TOTYYSHHSI
BaKHEHIIINX BEIIECTB

Yenosek B MHUPEC BCUICCTB U
MaTepruajIoB




3
4

XHMHMA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knacc/ IN'abpuensan O.C., Octpoymon WN.T'., Cnankos C.A.,
AximonepHoe o0miectBo «M3marenbctBo «llpocBemenue»,2021 r
Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxrmonepHoe obmiectBo «M3marenbctBo «lIpocBemenue»,2021r

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Xumusi(6a30BbIypoBeHb). Peannzaiius o0pa3oBaHus: METOIUYECKOE TOCOOUE
st yaurens / Kasepuna A. A., [luuyruna

I'.B.; mox pen.I'. B. [lnuyrunou. M. : ®I' bHY «UHCcTHTYT CTpaTerun
pa3Butusa oopazoBanusi PAOy», 2022 81 c.:um.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://edsoo.ru/rabochie-programmy/






