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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM TPOTrpaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoin @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEACIICHUIO
oOwielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHS W TPeOOBaHHM K YpPOBHIO MOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanusyercss xummudeckoe oOpa3oBaHHe OOyYarONIMXCS Ha
YpOBHE cpeHero o01iero 00pa3zoBaHus CPpeACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yuéToM crneuuUuKy HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaIbHON KM3HHU OOIECTBa, a TaKXKe C Y4ETOM OOIIMX LieJeil U MPUHLHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poiib B
COBPEMEHHOMW ITMBUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUATBHON KYyJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OPUPOJBI M YeNOoBEKa, KOTOpoe (OPMHUPYETCS B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas u HEOpraHuveckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT00O0pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3y4YeHHIO Yy4eOHOro Marepuana © OO0yclOBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M BIEKTPOHHBIX
Ipe/ICTaBIeHUH O CTpOeHUH BeliecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OopraHM4ecko — XMMHUH ~ MOJy4arT  pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs MEPBOHAYATIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HM3Y4YEHHbIH Ha YpPOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmuMCsl TMPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX TMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUHU, & TAKXKE O XMMUYECKHUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUs, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITO3HABATEIILHON U MPAKTUYECKON JEATEIBLHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U PUMEHSTH €€ 7S IOTIOTHEHU S 3HAHUH,
pEeUIEHNs NHTEIJIEKTYabHBIX U OKCIIEPUMEHTAIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHuEe y4eOHOTOo mIpenMeTra «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y O0YHAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (QuiaocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE €IMHCTBO
HEOPraHMYEeCKOT0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHEM, TI03HABAEMOCTb IPUPOIHBIX SBJICHHUH ITyTEM 3KCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHus 3agay  BOCIHMTAHUS, Pa3BUTUS M COLMAIM3ALMU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHWsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JICATCILHOCTH: pelIeHus MpoOieM, IOUCKa, aHaim3a U 00paboTKH
uHdopMaIi, HEOOXOAMMBIX [UIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa30BaHUs, TaK U HA YPOBHE CPEHET0 o01Iero o0pa3oBaHusl, IPU ONPEICICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIeH HU3YYECHHUS MpeIMETa HamnpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIE W3y4YEHUS
MPEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsItOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUA U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKINil, HEOOXOAUMBIX JJIsl TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCEHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro oOpaIieHus ¢ BEIIeCTBAMMU.

Hapsiny ¢ atum, conepkaTenibHas XapakTepUCTHKA Elel U 3a1a4d U3yuyeHus
npeIMeTa B IporpaMme 1o XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUH C
HOBBIMH TPUOPUTETAMH B CHUCTEME cpeaHero odmiero oOpa3zoBanus. CerogHs B
NpernoaBaHuy XUMUH B O0JIbIIEH CTEMEeHN OTAAETCS MPEANOYTEHUE TPAKTHIECKOM
KOMIIOHEHTEe COJEp)KaHus OOydYeHHs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU JIJISl PEIICHHUS
NPAKTUYECKUX 3a]a4.

B cBs3u ¢ 3THM 11pu U3yueHuu npeamMera « XUMUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[M), MMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JI1 Pa3IUYHBIX BHUIAOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOIUMBIX JJII IPUOOPETCHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKK€ JJIsl OLICHKA C TO3ULUA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIHUXCS ACCOIMATUBHOTO U JIOTUYECKOT O
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJM B PEIICHUHU TI00AIBHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJISI TIPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMETHOW 00iacTu «ECTeCTBeHHO-HAy4HbIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX IS U3YyUCHHSI XUMUHU, HAa 0230BOM ypOBHE
cpeaHero obiiero oopazoBaHus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHMYECKO XUMHMHU

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHuyeckux BemecTB. ['omornorus, wu3oMepus. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUIIINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALlMOHHBIX OMBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HAXOXKAEHUE B MPUPOJAE, IMOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
MIOJINMEPU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— TMpPOCTEHIINN MpeACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaklMy TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUSA), MOJIYYEHUE U NpPUMEHEHHE. T0myon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckas CBA3b MEXAY YIVIEBOJOPOJAMU, MPUHALIEKANIUMUA K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbiil ra3 M IIOIYTHBIE
HepTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepaboTku He(TU, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KamMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U Pe3uHbl, Koyuiekuun « Hed Ty
U «YTOosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJION€HOIPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenpHble OMHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTpPOEHHUE,
bu3mdeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBbIE CIHUpPTHI). JleiicTBue Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

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

Anpnerunpl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckne U XUMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepuukanun), moaydeHue u npuMmenenue. CteapuHoBas
1 OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uwaponus
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, JOU- U
nojucaxapupl). ['Ir0Kk03a — IpOCTEUIINK MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
Menu(Il), okucnenne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIEHUE,
Opo’KEeHHE TIII0KO3bl), HAX0XKICHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrnYecKas pob.
®otocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Hemnoio3pl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KAaueCTBEHHAsI PEAKIIUs C HOJIOM).

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
poBeJiCHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE dTaHOJa
okcugom Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(Il)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomecTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThl: CBOWCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnlie 3agaun.

Borluncinenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKITUN ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coenuHenns. Ousznueckue u
XUMHYECKHUE CBOMCTBA aMUHOKHCIOT (Ha mNpuMepe TiuiuHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak MNpUpOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHBIC DAkl Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HaOJII0/ICHNE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpaIusi OCIKOB MPHU
HarpeBaHNM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOJIeKyJISIpHBbIE COeIUHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYISIPHBIX COCAUHEHUN —
MOJMMEPHU3ALUS U MOJIUKOHICHCALHSL.

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
O03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBSI3€U NMPU WU3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



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

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBINH (aKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, NepHOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBAa, (DU3MUECKUE BETHUMHBI U €AMHUIIBI X U3MEPECHHUS.

buonorus: knerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOMAeMbIE, TOILIINBO,
pecypchl.

TexHomorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. JNEKTPOHHAs
000j109Ka. DHEPreTHYSCKUEe YPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CBsA3b NMEPUOAMYECKOr0 3akoHa M Ilepumogumueckodl CHUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUE NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHbeiil). BoaopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATEIHHOCTD.
Crenenb okucneHnus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBas 10111 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJaccam.

Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xuMuudeckoro pasHosecus. Ilpunnun Jle [latense.

DnekTponauTnyeckas auccornuanus. CHiibHbIE U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTAs, HEUTpaIbHasl, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanus Ttaonui «llepuoandeckas cucrema xumuueckux siementoB JI. U.
MenneneeBay, H3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONpEAEIEeHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCATLHOTO UHUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
IPaKTHYECKON paboThl «BrnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKOM
peaKkIum».

Pacuérnble 3agaun.

Pacuétel 10 ypaBHEHMSIM XUMUYECKUX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM MTOHATHUS «MACCOBASI 1O
BEILECTBAY.

Heopranuuyeckast xumMmust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3nyYecKue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpoJ1a, cephl, hocopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmeponsa M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.

Mertamisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
anemenToB JI. . MenneneeBa. OcCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTauioB. OO0mue dusndeckue cBoicTBa MeTauioB. CIUIaBbl METaJIIOB.
DIIEKTPOXUMHAYECKHUH Pl HANPSIKEHUN METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl M3YUYE€HHUSI BEIIECTB M UX MPEBPALLCHUM:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U II€JI0YEH, KaU€CTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CJIU OTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYSCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHUHIUIIAX  [POMBIILICHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepUaibl JJIs BJCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
yIOOpEeHUS.

XuUMHSL ¥ 3J0pPOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuia 0€30MaCHOT0 CTIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUH B
IIOBCETHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpraHW4YeCKoW XuMuu B 11 Kitacce OoCyIIeCTBISIETCS Yepe3 MCIIOJIb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIoTE3a, 3aKOH,
TEOpHs, aHajgu3, CHHTE3, KIacCH(PUKANMA, IEePUOJUIHOCTh, HAOIFOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJIICHHUE.

du3nKa: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
W30TOIl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BeIlecTBa, (DM3UUYECKUE BEIIMYMHBI U €IUHHIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYCCKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-ICSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XJAAaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JIESITEIbHOCTH
OOy4JaromuXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYCOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEca 1 NMO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIINK O TIEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TOCIEICTBUH 3ITUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro M 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroICHUST TIpaBUJI OE301IacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH TMPaBUJI HWHAUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro pojaa, 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 mnpodeccun M peaau3aiiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAHUS TJIO0AJTBHOTO XapakTepa JKOJOTHMYECKUX TMpoOJieM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCIIIUX BpPEd  OKPYKAIOIICH
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUsS 00 OKPYKAIOLEM MHUPE KaK O €IMHCTBE MPUPOJAbI U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LUMBWJIX3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaTbHON KYyJIbTYPhl, PEIMIEHUH TI00aTbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
YCTEIIHOTO TPY/Ja M SKOJOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YeHa 0OIIecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMbl€ 3HAHUS JIJIsl aHAJIu3a U OOBSICHEHUS! SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATENBCKON NEATEIBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cepax NpopeccuoHalIbHON
NEATEITbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHE CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYNMBIC I (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXArOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHbBI MHpa U CHGIII/I(bI/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/Ie);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIINH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS W yYHUBEPCAJIbHbIE Y4EOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4EOHBIMM  TTO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NOo3HABaTEeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJU3UpPOBaTh  MpoOJEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTAThI AEATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMu4eckas opmysia, ypaBHEHUE XUMUYECKONU peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IMOMCKY METO/IOB PELICHHUS IPAKTUYECKUX 3a1a4, IPUMEHEHHIO PAa3JIMYHbIX METOIOB
[MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHBbIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOpM
MPEJICTABIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



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

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

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

UCII0JI30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEICTBA MPU PabOTE C XUMUUECKOM
uH(OopMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU €iiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWJACH, (OPMYIUPOBATH CBOU  MPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IM0O3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPU BBIMIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pea3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOJIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIAacCOBaHUSA TMO3UIUN B
X071 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajieHUe YHUBEPCAJTBHBIMH PEryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH MpejiaracMblii  aJITOPUTM JIEUCTBUH TIPHU
BBIMIOJTHEHUM Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b (}eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE CaMOaHaliu3a u
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)XaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIY XMMHU B TTIO3HAHUU SIBJICHUN TPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KyJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOJIHOM cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpallléHHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, pPaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIepKalllUe COEJUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnme B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
PAKTUYECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISIBJISATH XapaKTEpPHbIE MPHU3HAKU TOHSTHIH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB MW ypPaBHEHMH XHUMHUYECKUX PEaKILHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBY U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne COoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIECH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHoNI, (popMaibIerui, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuinoyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJeru, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHUMUUYECKUX PEAKIUM ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX NEPEePadOTKU U MPAKTHUECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU TIPU U3YYCHUHU BEIECTB U
XUMUYECKUX SIBJIICHUHN (HaOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi U 1abopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMIOJHATh XUMHUYECKHIM
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUH, TTOTYUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HArpEBaHUU, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
71a00opaTopHbIM  OOOPYIOBAHUEM, MPEACTABIATH PE3YJbTaThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIUN |
(bopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarmm, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  MpaBWia  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAeHUS B OBITY M TPYAOBOM JESITEIBHOCTH B LEIAX
COXpPAHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIOIIEH MPUPOJHON Cpelbl, OCO3HABATh



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPALLCHUS KX BPEIHOTO BO3IECUCTBUSA HA OPraHU3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MIPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBJICHUU TPUPOBI,
B (OpPMHUPOBAHUN MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpeJIe;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XUMUYECKHI 3JE€MEHT, aToM, HM30ToIm, s-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAsl PEIIETKA,
TUNBl ~ XUMUYECKHMX  PEaKIUi, pacTBOp, DJECKTPOJMTHI, HEIJIECKTPOJUTHI,
IJIEKTPOJIUTHYECKAsT JUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON Aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHMH BBISBISATH XapaKTCPHbIC NPHU3HAKK TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATUS MPHU
ONMUCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBiieHUs (popMyn BEmIECTB HM  YpPaBHEHMM  XUMHYECKHX  PEaKIui,



cuctematnueckyro HoMeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHAsI) B COCUHEHUSX, THI
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOrO BellecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAs!, METAJUIMYECKas), XapaKTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh PUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONpeaeiEéHHOMY Kiaccy/rpymme
COEIMHEHUM (MPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHbIE THUJIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbI
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, McHoNb3ysd MHOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKHMX DJIEMEHTOB M UX COCAUMHEHUU IO NEPUOLAM U
rpynmam [lepuoguueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

c(OpMHPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PAa3JIMYHBbIX  KJIACCOB,
NIOATBEPKIATh CYILIECTBOBAHWE TI'€HETHUYECKOW CBS3UM MEXIYy HEOPraHU4YECKUMU
BEILIECTBAMU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHHs KJIacCU(PUIIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IUYHBIM NPHU3HAKAM (YUCIIYy M COCTaBy pPEarupyrouluX BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHUCIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPABHEHUS DPEAKIHUM pa3inMyHbIX
TUIIOB, ITOJIHBIE M COKPAILEHHBIE YPABHEHUS PEAKLIUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHLA;

cOpMUPOBAHHOCTh YMEHHI MPOBOJUTH pPEAKIMH, MOATBEPKIAIOLINE
KA4EeCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILICCTB;



c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpBIBATH CYIIHOCTh  OKHUCJIHUTENIHHO-
BOCCTAaHOBUTENIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3jaeictBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JeXale B OCHOBE IPOMBIIUICHHOTO IOJYYEHUs CEPHOM KHCIIOTHI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMHYECKUX PpEaKIMsIX, MacChl BEUIECTBA WM 00bEMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAod u JabopaTOpHBIM OOOpPYAOBaHHEM, a TaKKe MpaBuiia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3okKeHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalW3aTopa,
ONPEAEIECHUE Cpelabl pPacTBOPOB BEUIECTB C€ IMOMOIIBIO YHHUBEPCAJIBHOI'O
WHANKATOPA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIECPUMEHTAIBHBIX 3a1a4 I10
teMam «Metamie» U «Hemeramisl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAaMU M JaOOpPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHI U (POPMYIHPOBATH BHIBOIBI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJNy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHW  COONMIONATh  TpaBWiIa  OKOJOTHUYECKH
1IEJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYIOBOW JEATEILHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIIEW NMPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbpicn mokasarenss IIJIK, moOsSCHATP Ha mpuUMepax CIOCOObI YMEHBIICHUS U
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA CIIETIBIX W CHa0OBHUIAMIMX OOy4YaIOUIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOd XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHble yrieBo10pOabl: AKEHBI, 6 1
AJKaJUEHBbI, AIKUHBI
2.3 ApoMaTHYECKUE YIIIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 |
UX mepepadboTKa
Hroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®eHon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYrneBobl 3 1




Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIJMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertanibt 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoapirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKON XUMHH, €€ |
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHnueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U NIPOIMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraaues-1,3. [lonyuenue 1

CHUHTCTUYCCKOTO KaydyKa U pC3UHLL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 N
AneruiieH — npocTteimmit
MPEeACTaBUTEb ATKUHOB

1 Brprunciienus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToIyoJ. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAIIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN ra3 U NOMYyTHbIE HEPTIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIUPTHI: ITUICHTIIUKOIIb
U TIIMIEPUH
@DeHOoI: CTPOCHUE MOJICKYJIBI,

19 (uznuecKkrue U XuMUYECKHE CBOWCTBA,
MIPUMEHEHUE

20 Anbrerunsl: GopMaibaerua u

alcTaabACTUa. AI_ICTOH




OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 KHUCJIOTBI: MypaBbUHAs U YKCYCHAas

2 [IpakTtuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTBI»
CreapuHoBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE ICHCTBHE
CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOIN3 CIIOKHBIX
3¢upoB

26 Kupsr: runponus, npuMeHEHHE,
OuroJIoTHYECKasi pOJIb )KUPOB
VYrneBospl: cocTas, KjIacCUpUKAIIHS.

27 Baxwueiinne npeacTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

)3 Kpaxman u nemitonosa Kak IpupoHbie
MOJIUMEPBI
KoutponsHas pabota no paszaeny

29 «Kucnopojacoaepkaiiye opraHuyecKue
COEJIMHEHUS

30 AMWHBI: METWJIAMUH U aHWJIMH
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE

31 OpPraHUYECKUE COCTUHEHUS, UX
Oouonorudeckoe 3HadeHue. [lenTuabt

1 benku kak npupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA




13 OCHOBHBIE TIOHATHS XUMHUU ) q
BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI
OCHOBHBIEC METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITnacTMacchl, KaydqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHUYeCKuX 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COETUHEHUN
10 TPyMIaM U eproiaM. 3Ha4CHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudecknx daementoB .. MengeneeBa
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3u. BomopoaHas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BeniecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukamms XuMIHUECKUX peakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
[Tonsatue o Bogopoanom nokasarene (pH)
pactBopa. Peakiiuu noHHOTO OOMEHa.
['unponus opraHnyecKkux u
HEOPraHMYECKUX BEILEeCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIei

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Metamisl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHUs aToMOB. O01ne
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITUX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKre CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IIpUMepe
KHCJIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
HUX COEINHEHUIN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u
UX COEINHEHUMN

24

XUMHYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeAUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




26

O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
TeMme «HemeTramnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsl"»

28

KonTtponsHnas pabota no temam
«Metamael» 1 «HeMeTainsy

29

HeopraHquCKHe U OPraHn4cCKuec
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKreC OCHOBAHHA

30

AmpoTepHble HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SJHEPreTUUYeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[Ipencrarnenus: 06 0OIMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOTYYeHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCIICCTB U MAaTCPUAJIOB

34

Xumus u 310POBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111€CTBO

«M3parenscTBO «IIpocBemienne

* Xumus, 10 xknacc/ Pynszutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111ecTBO

((HS}I&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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