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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTPaMMBI CpeaHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDeneparbHOM  TOCYAapPCTBEHHOM
obOpazoBatenbHoM ctaHmapre COO, c¢ yuérom Konuenuuu mnpenoaBaHus
yuyeOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoi
@denepanuy, peadu3ylOINIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, H
OCHOBHBIX TmonoxkeHuil «Ctpateruu pa3Butus BocnuTaHuss B Pocculickoi
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopspkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMPEIEICHHUIO
oO1mielt cTpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0yUYaIOIIUXCS CPEJICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenTyanbubie nonoxenus GI'OC COO o B3anMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, pPe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreoOpa3oBaTeIbHON  OpraHU3alMK, SIBISETCS HEOTHhEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa3oBaHUsA. IJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelioBeKa, a TaKXKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3M0POBBI0 WM TpHUPOAHONM cpene. Peamusyercs xumudeckoe o00pa3oBaHue
oOydJaromuxcs Ha YpOBHE CPEHEro OO0IIero oOpa3oBaHHS CpPEICTBAMHU YYEOHOTO
npeaMeTa «XHMHs», COAEPKAHUE U IOCTPOEHUE KOTOPOIO ONPEIEICHBbl B
nporpaMMe NO XUMHUH C Y4YETOM cHenuuKd HAyKd XUMHH, €€ 3HAYCHUS B
MO3HAaHUM MPHUPOABI M B MaTepUaIbHOW XU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX wLedae ¥ NPUHLHUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeiHero ooIero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KakK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIpaeT ocoOyr pojib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3/JaHUM HOBOW 0a3bl MaTepHAbHON KYyJIbTYPHI.
Ona BHOCHT CBOH BKJaJa B (HOPMHUPOBAHHE PAIOHATIBHOTO HAYYHOT'O MBINIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOABl U YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE IMOHUMAaHUSA
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMM M BO3MOXKHBIMU 00JIACTIMU TPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOJIUMBIM YCIIOBUEM YCIEITHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKHMX TEXHOJOTHMU HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHSL UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBON, YKOJIOTHUYECKON OE30MIaCHOCTU U OXPaHbI 3JI0POBBSL.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYIO UM JUIsi  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B IKU3Hb COIMyMa, MPOJOTKEHUS
00pa3oBaHUs B Pa3IMUHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMTOCPEJACTBEHHO C XUMUEH.

CocrtaBistoniuMu  TipeMeTra  «XUMHS»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmEas W HEOpPraHUYEeCKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpYKaHUSI KOTOPBIX SIBJITFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUU M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GopMUpOBaHUE JTAHHOW CHCTEMbI 3HAHHU TPU U3YYCHUU
npeaMeTa oOecrneuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB M TEOPHI XUMHUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0Jla K U3Y4YeHHIO Yy4eOHOro wmarepuaiga u 0OyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMMHUHU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKkKEe Ha YPOBHE CTEPEOXMMUYECKHMX M DIIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeneHus 00 H3y4aeMBIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOAOPOMOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnM4eckod XWMHU IOJIYYarOT PpPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHBIC
MPEICTABICHUS O XUMHUYECKOM CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOW PEaKIUU.

[log HOBBIM yrioM 3peHuss B mpeamere «XuMmus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHbI Ha YPOBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUs
TEOPETUYECKUN MaTepuad ¢ (PAKTOJOTUYECKUE CBEJEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOMOJOTMUECKUX MO3UIIMM,



riyoke TMOHSATh HMCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 0O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, A TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKkaHus jonosHgercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMH COJEP)KaHUS, HMEIOIIUMH KYyJIbTYPOJOTUYECKUA M MPUKIATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XHUMHHU C
OPYTMMH HayKaMH, PACKpbIBalOT €€ pPOJIb B II03HABATEIBHOW M IPAKTUYECKON
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXXEHHUS K TMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUA XMMHH, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0OyiemMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHUBATh MHGOPMALHIO U
OpUMEHSATh €€ JUId TONOJHEHUS 3HaHWM, pelIeHUs HWHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTATBHBIX HCCIIEIOBATENbCKUX 3a/1a4.B 1ienom conepxkanue ydeOHOTO
npenMera  «XUMHS»  JAaHHOTO  yPOBHS  M3YYEHHS  OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y OOydYarOMIMXCS MHPOBO33PEHUYECKONM OCHOBBI IS MOHUMAaHUS
¢unocopckux HeH, TakKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOro M
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM W
CTPOCHHMEM, T03HABAEMOCTh NPHUPOJHBIX SBICHUNW NYTEM OSKCIEPUMEHTa W
pelIeHus] MPOTUBOPEYUN MEXKIy HOBBIMU (akTaMu ¢ TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIiieM, a
TaKKe mpobsieM cOepekeHus: YHEPreTUIECKUX PECYpCOB, ChIPbs, CO3[aHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agady  BOCIHMTAHUWS, pa3BUTHA U COLUAIU3AIUU
oOydJaromuxcs TPUHITHIE MPOrpaMMON MO XUMHH TOJIXOJBI K OMNPEIEICHUIO
colepKaHUsI M TOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (HopMUpOBaHUE
YHUBEPCAJIBHBIX yYEOHBIX JEHCTBUN, HMEIOIMUX 0a30BO€ 3HAYEHUE  JUIS
pa3MYHBIX BHUJOB JESATENBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHalu3a |
00paboTku MHGOPMAIHH, HEOOXOJUMBIX JIJIsI PUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCIIEN0BATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO OOIIEro 00pa3oBaHUs, IPU ONPEACICHUN
COJIepKATEeJIbHOM XApAaKTEPUCTHUKHU LeJIed H3y4eHUs NpeIMeTa HalpaBICHUEM
MIEPBOCTENICHHONW 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JEeSATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHHSI TAKOM MOAXOJ K OINPEICIICHUIO UEICH H3YUYCHHS
IIPEIMETA SIBIISIETCS BIIOJIHE ONIPABIAHHBIM.



CornacHoO JaHHOM TOYKE 3pEHUS TJIABHBIMHM LEISIMU H3Y4YEHHUsS] IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUW KaK BaKHEUIeu
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHpA, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHMMAHHE CYUIHOCTH JIOCTYIHBIX
000011IeHNIT MHUPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJIEHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMid, HEOoOXOIUMBIX [JIsi TNpUOOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUMH,
UMEIOILUX MECTO B MPUPO/JIE, B TPAKTUUECKOMN U MOBCEIHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHMYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMpaBUII
0e301acHOro o0paIieHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapakTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeaMeTa B MporpaMme Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpeliHero obmiero odpazoBanusa. CerojHs B
NpernojaBaHud  XUMUU B OOJbIIel  cTenmeHW  OTAAETCS  MPEanouYTeHUe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00IIE00pa3oBaTEIbHON OpraHu3alliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUN M MPUMEHEHHUS UX B PEaIbHOMN JKU3HU
IUISl PELICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ 3TUM nOpH U3yYyeHHHM IpeaMera «XuMus» JIOMHUHUPYIOIIEe
3HAauEHUE MPUOOPETAIOT TaKKE LT U 3a]]a41, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  WHTEJUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CB3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0Oyd4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIMI), UMEIOINX YHHBEPCAJIbHOE 3HAUYECHHE ISl Pa3UYHbIX BHUJOB
NEATEeNbHOCTU: PElIeHusl mpoOeM, MOUCKa, aHaln3a U 00paboTKu MH(opMaluH,
HEOOXOMUMBIX ISl TPUOOPETEHUsSI OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B IIO3HAHMM XUMHUHU, a TaKkKe JUIsi OLEHKH C TO3ULUN
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CHOCOOHOCTEN 00YUYaIOIIMUXCS: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUHU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsi TIOMCKAa W aHalln3a Y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIMK XUMUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0TI0IaTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHWUU U TMPOBEJCHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarmommxcs YOeKJAEHHOCTH B T'yMaHUCTUUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MPOoOIeM
palMOHAILHOTO TPUPOOTIONB30BAHMS, TTOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepexHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHMs OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUNd B
CUTYaITUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero ooOmero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT'0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX JUIS U3yUYEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 dacos: B 10 kmacce — 34 ygaca (1
yac B Hezento), B 11 knacce — 34 vaca (1 gac B Henenio).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYecKOH XUMUM

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIY4eHHH HOBBIX BEIIECTB W MaTepuasioB. Teopusi CTPOECHHUS OPTraHUYECKHUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE 1O0XKeHUs. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHMYECKUX COCAUHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuuKalMu opraHnyeckux BemiecTB. HomeHnknatypa
OpraHMYeCKUX COEJIMHEHUU (CUCTeMaThyeckas) M TpPUBHAJIbHbIE Ha3BaHUs
BaXXHEHIINX MPEACTABUTENCH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIeCTB W HX MpeBpaIleHUN:
O3HaKOMJIEHHE ¢ oO0pa3llaMd OpraHMYeCKUX BEHIECTB W MaTepuajaMud Ha uX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (IJ1aBlieHue, OOyTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMU psAA. MeraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBa
(peakuuu 3amMenieHus W TOpPEHMs), HAXOXKIEHUE B MPUPOJE, IMOIYyYEHHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTWIEH U NPOINUIEH —
NPOCTEHIIINE TPECTABUTEIN AaJKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpPATAUUHU, OKUCICHUS U
MIOJINMEPU3ALINH ), TIOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m MerunOyranueH-1,3: cTpoeHue, BaKHEWIINE
XUMHYECKUE CBOMCTBA (peakuus nonumepusanuu). IlomydeHne CHHTETUYECKOTO
KayudyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUN psifl. ALleTUIICH
— MPOCTEUIINK NPEICTABUTENb AQJIKHMHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklUy TUJIPUPOBAHUS, FaJOT€HUPOBAHUS, THApPATALINH,
rOpeHus), MOJIyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOICTBA
(peakuuu raJoreHMpoOBaHUs U HUTPOBAHMS), MOJIYYEHHE U MPUMEHEHHUe. 10myon:
cocmas, cmpoenue,  Quauueckue U  XUMUYeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noyueHue u npumenerue. TOKCUYHOCTb



apeHoB. ['eHeTmMdeckas CBs3b MEXAY YIJIEBOAOPOAAMH, IPHUHAICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKU YriIeBOAOPOAOB. IlpupomHbli ra3 W MOIyTHBIE
He(dTanble ra3pl. Hed1th m e€ mpoucxoxaeHue. CrnocoObl mnepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTAIUTUYECKUW), mnuponus. IlpoaykTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbI!
yroJib U MPOJYKThI €r0 NepepadOoTKHU.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IIACTMACC, KaydyKOB M PE3UHbI, KOJUIEKIIUU
«Hedptb» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThI: MOJyYEHHE ATHIICHA

Y U3y4EHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Bbrluncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH).

Kuciopoaconepxkamue opranu4eckue CoeAUHECHUS

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

MHOroatoMHbl€  COUPTHL. OJTWIECHIJUKOIb W  T[JUUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTajulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPThI). [lelicTBuEe Ha
Opra’usM 4esoBeka. [ [puMeHeHnne riminepuHa u STUICHIJIMKOJIA.

®deHo: CTpOCHUE MOJEKYJbl, (u3nueckue ©W XHMHYECKHE CBOMCTBA.
Toxcuunocts heromna. [Ipumenenue denomna.

Anpnerunpl U kemowuwvl. Dopmanpierus, aneTaNbACTHA:  CTPOCHUE,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpejeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs |
YKCYCHasi KHCIIOTBI: CTpO€HHE, (pU3MUecKue W XMMHUYECKHe CBOWCTBa (CBOWCTBA,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKaluu), MOJIyIeHUEe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAas KUCJIOTHl KaK MPEACTaBUTEIH BBICIIMX KapOOHOBBIX
KHCJIOT. MBLIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE JIEHCTBHE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KilacCMpUKALMs ~ yriaeBoAOB (MOHO-, JH- U
nosiucaxapubl). ['oko3a — NpocTelmii MoOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE U XHUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxuciaenme amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHME TJIIOKO3bl), HAXOXKJIEHUE B NPHUPOJE, MPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemrnonos3a kak npupoaHbie noauMepbl. CTpoeHHE Kpaxmania U
Henoyo3bl.  Pu3nyeckue M XMMHYECKHE CBOWCTBA Kpaxmana (TUIpOJu3,
KayeCTBEHHas PEaKklUs C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX MPEBPALICHUM:
OpoBeJieHNEe, HAONIOICHHEe M ONUCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE HTaHOJia
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopeiicTBHEe Kpaxmanga C HOAOM),
IPOBEJIEHNE TPAKTUYECKOM pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuétnrle 3amaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHUUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WA IIPOJYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB UM NMPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuyeCcKre COeqUHEHUS.

AMUHOKHCIIOTBI KaKk aM(pOTepHbIE OpraHuYecKkue coenuHeHus. dusndeckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TiulMHa). buonornueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuasr.

benku kak npUpoOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalysl, KaUeCTBEHHbIE peakluu Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsSI BEIIECTB W HX IPEBpALICHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypanus OEIKOB MpU
HarpeBaHUM, LIBETHBIE PEaKuu OEIKOB.

BbICOKOMOJIEKYISIPHBIEC COCAMHEHUA

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJIEKYIspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINSL.

OKCHEPUMEHTAJIbHBIE METOAbl HM3YYEHMs] BEIIECTB W WX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YUYEHUU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX NOHATHH, TaK W TOHATHM, SABIIAIOIIMXCS CHUCTEMHBIMHU ISl OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01Me ecTecTBEHHO-HAY4YHbIE MMOHATHUS: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, Kiaccu(UKalus, NepUOIUYHOCTb, HAOII0EHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aToOM, DOJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoOe COCTOSIHUE
BELIECTBA, (PU3HUUECKUE BEIMUYMUHbBI U €AUHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (O€JIKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIe, TOILIMBO,
peCypcehl.

TexHOomorHs: NUIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO IHUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHU

XUMUYECKUA 3leMEeHT. AToMm. Sapo aroma, HM30TONBL. DIJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHusl 3JIEKTPOHOB IO opOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DNEKTPOHHAS KOH(PHUTypaIlisi aTOMOB.

[Tepuonnueckuit 3akoH u llepronnyeckas cucrema XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX UMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYMIaM W TEPHOJAM.
3HaueHUe NEPUOIUUECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuUAbl XUMHUYECKOW CBSI3HU
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XWMHYECKOW CBA3UM (OOMEHHBIM W JOHOPHO-
akienTopHbeiil). BogoponHas cBsi3b. BaneHTHOCTh. OJIEKTPOOTPULATEIBHOCTb.
Crenenpb okuciieHus. IOHbI: KATUOHBI U AHUOHBL.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAJUINYECKON PELIETKU.

[TondaTue o nucnepcHbix cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBast 70Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIIUX K PA3TMYHBIM KJIaccaM.

Xumuueckas  peakuus. Knaccudukanmss  XUMHYECKUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKOW XMMHUHU. 3aKOH COXPAHEHHUsS MAacCChl BEILECTB,
3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTUMbIe
peakuun. XuUMHYECKoe paBHOBecue. DakTopbl, BIUSIOIMIME HA COCTOSIHUE
xummuueckoro paBHosecus. [Ipunuun Jle [larense.

DnekTponutnyeckas aucconuanus. CwibHbIE U crnadbie aekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCTAs, HEUTpaJIbHAS, IETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YUYE€HHUS BEIIECTB M HX IMPEBpAILCHUN:
neMoHcTpanusa Taomui «l[lepuoanyeckas cucrema xuMuueckux sneMentos 1. U.
MeHnneneeBay, HU3ydeHUE MoOJieNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OMHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3oKeHHe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOpa, ONPEACICHUE CPElibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, peaKIMd HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3mnyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnrlie 3aaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEAKIMH, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PAaCUEThl C MCIIOJIB30BAHHEM IOHATHS «MAacCOBas
JIOJISl BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxkenne HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalloB (Ha mpuMepe
KHCJIOpoJIa, cepbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETANJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHCHHMHA  (OKCHIOB,
KHUCJIOPOJICOJEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHNE BaXKHENIIINX HEMETAIIJIOB U UX COCTMHEHHUM.



Meramisl. llonoxenue meramnoB B llepuoauueckon cucreMe XUMHYECKUX
sanemeHtoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JEKTPOHHBIX 000JIOYEK
atomoB MeTauioB.O0mue Quiznueckue cBodcTBa MeTaioB. CriaBbl METaJLJIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA Ba)XXKHEHIIUX METAJUIOB (HATPHM, Kaluil, KaJbIUH,
MarHui, aJllOMUHUMN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUI.

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

OKCMEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHue KOJUIeKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUEe W ONHUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0Y€eH, KAU€CTBEHHbBIE PEAKIIMK Ha KATUOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuérel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30macHOCTH, pa3BUTHH MeAUIHUHBL. [loHATHE O HAay4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOHMMX HAYYHBIX TMPUHLUNAX TPOMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUANIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKH, HaHOMAaTepHUallbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHUsS U 3J0pOBbE YEJIIOBEKA: MPABWJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO MCIOIB30BaHUS MPEMapaToB OBITOBOW XUMUH
B MOBCEIHEBHOU JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHbIX  CBA3€H MOpU  HU3y4eHUHM 0O0med wu
HEOPraHU4YECKOM XUMUHU B 11 Kiacce OCylIeCTBIETCS 4epe3 MCIIOIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH IS OTJEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAyYHBINH (DakT, TUmoTe3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, KiIaccupukanusa, NEePUOJIUYHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, SHEPTHsl, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTH, MOJICKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYCCKUE BEIMUYMHBI M EAUHUIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, DJKOcUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEII[ECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
PECYpCHI.

TexHoMOTusA: XUMHUYECKAsl MPOMBINIJICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO35HCTBEHHOE TPOU3BOJICTBO, IHIIEBAs
NPOMBIIICHHOCTh,  (papMameBTHUeCKass  MPOMBIIIJICHHOCTh,  ITPOWU3BOJICTBO
KOCMETHYECKUX IMpenapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJICKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa30BaHus SIBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmrero o0pa3oBaHus BbIJEICHBI CIEAYIOLIUE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCUHCKOW TPaKJAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEICNICHHUIO;

HAJIMYME MOTHBAIMU K 00YUYEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUH JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TPATUIIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XHUMHUUYECKOT'0 00pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBLHOW [EATETbHOCTH B COOTBETCTBHHU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMH W TpaBWJIaMHU  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TMpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJNbTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA IMO3HABATEIILHOW W MPAKTUYECKON JACSTEIBHOCTU
00y4arouMXxcs Mo pealn3aluy MPUHATHIX B OOILIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpa:kaaHCcKOro BOCUTAHUSI:

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

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUM B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW MESATEIBHOCTH MPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJ/1ay, BHIIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHWs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUHBIX BUJOB YUEOHOM EATEIIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUI0
OTE€YECTBEHHON XUMMUH;

YBaXXEHUSI K TPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KEHUS HAYKU €CTh Pe3yJbTat
JUTMTEIBHBIX ~ HAOJMIOJCHUN, KPOIMOTIUBBIX  JIKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHUBOB B TOJYYEHHUU M TOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOM
XHMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJEHUE M TMOCTYNKH CBOMX TOBAapHUIIEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBHI 3THX
MOCTYIIKOB;

4) opMHupOBaHHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOTO U 0Oe30MacHOro obpasza KH3HHU,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3UYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOmrofieHusi TpaBwi 0€30MacHOro OOpalleHuss C BEHIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIAOBOM AEATENBHOCTH;

NOHUMAHUSI UEHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAITUSIX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIIEICTBUII U HENPUATHS BPEIHBIX MPUBBIUEK (ymoTpeOieHus
aJIKOTOJIsl, HAPKOTUKOB, KYpPEHUs);

5) TpyA0BOT0 BOCTIMTAHHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIEA0BATEIbCKOM
JESTENHHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajad
COIMAIbHOM HAMPABIEHHOCTHU (B paMKaxX CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3IuyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUU 10 XUMUU,

YBaXEHUS K TPYAY, JIOASM TPyJa U pe3yJibTataMm TPYAOBOU JEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHAYaIbHOU TPACKTOPUU
oOpaszoBaHus, Oyaymiell mnpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 1IeJI€CO00Pa3HOr0 OTHOIICHHUS K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa SKOJOTHYECKUX TMPOOJeM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TTPUPOTHOMN M COIIMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUM, TPUHOCAIIUX BPEA  OKPYXKAIOIICH
IPUPOJTHON cpefie, YMEHHsI MPOTHO3UPOBATh HEOJArompUsITHBIE HKOJIOTHUECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX ICUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeSTETBHOCTH AKOJIOTUYECKOMN HaIPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHHMKATUBHOW M COIIMAJILHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUS CHeUu(PUKM XUMUM Kak HAyKd, OCO3HaHUS €€ ponu B
GbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO
MpEACTaBICHUS 00 OKpYXKAIOLEM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIIEHUU NpoOIeM COXpaHEHUS
MIPUPOJITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONW HANpaBICHHOCTH M BaXXHOW pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILEBOM U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOECIEYCHUH YCIOBUM
YCHEIIHOTO TPpyJda ¥ OKOJOTUYECKH KOMGMOPTHOW IKH3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTA METOJOB
MIO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCHOJIb30BATh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIFOYEHUS Ha
OCHOBE HAay4dHbIX (DaKTOB M MMEIOLIUXCS JaHHBIX C IEJIbI0 IOJy4YEHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHus IpoOyieM B peaibHbIX )KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM 1€ATENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  O0Opa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMN MO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMyYHbIX chepax MpodeccuoHaIbHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeIMEeTHBIE Pe3yJIbTaThl OCBOCHUS YY€OHOTO IMpeaMeTa «XUMHS» Ha
YpPOBHE CPEJIHEro 00IIero 00pa3oBaHus BKIHOYAIOT:

3HaYNMEIE JUTS dbopMHUpOBaHUS MHUPOBO33PCHUS o0y4Jaronuxcs
MEXTUCIMIUIMHAPHBIC (MEXKIPEAMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CchenuduKy METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SBIICHHE,
Ipollecc, CUCTeMa, HAy4HbIA (paKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeI0BaHuE, HAOI0ICHHE, U3MEpPEHNE, SKCIIEPUMEHT U JIpYyTrHue);

yYHUBEpCaJbHbIE YueOHbIE NEeUCTBUS (MMO3HABaTelIbHbIC, KOMMYHHKATUBHBIC,
PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G YHKITMOHATBLHOU
IPAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00YJalOINXCS;

CIIOCOOHOCTD oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHOW U COLIMATILHOM TTPAKTHKE.

MeranpeaMeTHBIC PE3YIbTAaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCATbHBIMHU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATUBHBIMH H  PETYISTHBHBIMH
JICUCTBUSIMU.

OBaanenune YHHBepPCAJIbHBIMH Y4eOHbIMH NMO3HABATEJIbLHBIMHA
JeHUCTBUSIMMN:

1) 6azoBble JOrHYecKHe AeCTBHS:

CaMOCTOSITEILHO  (popMynmupoBaTh M aKTyalM3UpOBaTh  IPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENICIIATh IEJIM JACATCIBHOCTH, 3aJaBas IapamMeTpbl W KPUTECPUHU UX
JTOCTHXKCHHS, COOTHOCHTH PE3YyJIbTAThI JICITCIIBHOCTH C IIOCTABIICHHBIMH IICIISIMU;

HCIIOIb30BaTh NMPH OCBOCHHWM 3HAHHWHA MPUEMBI JOTHYECKOTO MBIIIICHHUS —
BBIJICIIATh XapaKTEpPHbIC NMPU3HAKH IMOHATHH M yCTaHABIIMBATh HX B3aHMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKLUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHHs (MHAYKTUBHbBIC, JCAyKTUBHBIC, IIO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B pPacCMaTpPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUA, UCIIOJIb3yEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIEC) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJJIeMEHTa, XuMUueckas (opMyna, ypaBHEHHE XUMHUYECKOM
peakiuu — TMpU PEIICHUH Y4eOHBIX TMO3HABATENIbHBIX U MPAKTUUECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs1 BBIABICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AeiCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAyYHOT'O IO3HAHMS BEIIECTB U XUMHUYECKUX
peaxkiuu;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIEAOBAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KayecTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U MPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MIPOJICTTAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HWCCIEAOBATENbCKOM H  MPOEKTHON
JESTENBHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MO3HAHMUSL.

3) pa6oTa ¢c uH(popMaIHeii:

OpPUEHTHPOBATHCS B PA3JUYHBIX HCTOYHUKAX HHPOpManuu (HAy4HO-
MONYJISIpHAsT JIUTepaTypa XUMHYECKOTO COAEpKaHUS, CIPABOYHbIE MOCOOHS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh MH(DOPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHbOpPMAIMK, HEOOXOAUMOW Uil BBIMOJHEHMS] Y4eOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MpUOOPETaTh OIBIT KCIOAB30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TuarpaMmbl, TAOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CpeJCcTBa Mmpu paboTe ¢
XAMHYECKOW WHPOpMANMEH: TPUMEHATh MEXKIpeAMETHbIe (pusnueckue w
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, aOOpeBUATYpbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajgeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JI€fiCTBUSIMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbl B XOJ€ JAHAIOTa U/WiIn
JUCKYCCHHM,  BBICKAa3bIBaTh  WJCH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJTHEHUSI TIPEIJIOKEHHON 3a/1auu;

BBICTYNAaTh C TMPE3EHTAIMel pe3ysbTaTOB IO3HABATEIBLHON JESITEIBLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHM TPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS MO3MUIMI B
X071 00CYXXJIeHUS 1 OOMEHA MHEHHUSAMH.

OgiajieHUe YHHUBEPCATbHBIMHU PeryJATHBHBIMU I€CTBUSIMH:

CaMOCTOSATETIbHO TUUIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejlaraéMblii  aJrOpUTM JACHCTBHM MpH
BBIMIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOolee
¢ exTuBHBIN crmoco0 MX pemeHus ¢ y4ETOM TMOJIydeHHS HOBBIX 3HAHUHA O
BEIECTBAX M XUMHUUYECKHUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCU NIEATEILHOCTH HA OCHOBE CaMOaHaIH3a
Y CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpa)aroT:

chopMHUPOBAHHOCTh  TPEJACTABICHUM O XUMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPa, POJM XUMHUM B ITIO3HAHWUW SBJICHUU



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

BJIQJICHUE  CHCTEMOM  XUMHUUYECKHUX  3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIME TOHATHS (XMUMHUYECKUM JJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTas M COKpali€¢HHas), MOJib, MOJSpHas
Macca, MOJISIPHBIM O0O0BEM, YIIIEPOAHBIM CKeleT, (YHKIUMOHAIbHAs TPYIINa,
paguKall, U30Mepusi, ©30MePbl, TOMOJIOTUYECKUN PsJI, TOMOJIOTH, YTIE€BOIOPOIHI,
KHACJIOPOJ W a30TCoJepKalllue COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuueckux BemiecTB A. M. BytinepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUU;, MHPOBO33PEHUYECKUE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUM BAXKHEHIIIUX OpPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JeSATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINE MOHATUSA MPHU
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUN OPTaHUYECKUX COSTMHEHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHON)
dbopMyn  OpraHMYeCKMX BEIIECTB W  YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUEHHBIX
OpraHWYEeCKUX BELIECTB IO HUX COCTaBY M CTPOCHHUIO K OMNPEAEIIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), AaBaTb WM Ha3BaHUA MO
cucremarndeckoir HomeHknatype (IUPAC), a Takke NPUBOIUTH TPHBHAIHHBIC
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, alleTHJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEeHon, GopMaibaerus, aneTalbIerua, MypaBbHHAsS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS] KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEICISITh BUABI XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIEC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. bytiepoBa 1151 0ObSICHEHHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTAaBA U CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh ~ yYMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
bu3uUecKkue W XMMHYECKHUE CBOMCTBA THUMUYHBIX MPEICTABUTENICH Ppa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMWIEH, AlETHIICH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAHOJ, 3TaHOJ, ATUJICHIJIMKOJIb,
TJIMLEPUH, (EHOJI, aleTanbIeruil, MypaBbUHAs U YKCYCHAsl KHUCJOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOTHOTO
Colpbsi (HE(Th, NPUPOJHBIA Ta3, yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE MPUMEHEHNE MPOAYKTOB MePEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJYKTa
peakIuu 10 H3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WJIK MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIIEHUN (HaOII0IeHne, U3MepEeHue, SKCIEPUMEHT, MOJIEJTMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKUE 3HAHUS [UIsl TPUHITHS pELICHUH B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOM W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U  BBIIOJHATH XHUMHYECKUN
AKCIIEPUMEHT (TIPEeBpAIEHUsT OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUH, MOTyUYCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KAY€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIIKOB NMpU HArPEBAHHH, IIBETHBIC PEAaKIMU OEIIKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKH O€30MaCHOCTU TMpU OOpalleHuu ¢
BEIIECTBAMU W JA0OpPAaTOPHBIM O0OPYJOBAaHUEM, TMPEACTABIATH PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPHUTUYECKH aHAJIM3UPOBATH XHUMHYECKYIO
nHpOpMaILMIO, TOJYy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmanuu, UHTepHET U ApYyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBWIa  DKOJIOTUYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOEr0 3/0POBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABAThH
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OINpPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHATP Ha mpumepax CrnocoObl
YMEHBIICHUs] W TNPEJOTBPALEHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIMUXCSd C OTPaHUYEHHBIMU BO3MOXHOCTSMH 3/I0POBBSI: YMEHUE
OPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHeNbIX M CIabOBHUIAIIMX OOY4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

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

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWU SBJICHUM
npupoabl, B  (OPMUPOBAHUK MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs peleHUs TPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUN DIIEMEHT, aToMm, Hu3o0Tom, S-, P-, d-
AJICKTPOHHBIC OpPOWTAIIM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTECNEHb OKUCJICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKas, BOJOPOJIHAS ), KpUCTAJUIMYECKas pelIeTKa,
TAMNBl ~ XAMUYECKUX  PEAKIUHA, PACTBOP, DJIEKTPOJMUTHI, HEDJICKTPOJIHUTHI,
BJICKTPOJIUTHYECKAs] JTUCCOLMALINSA, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW pEeaKIUM, XHMHUYECKOE PABHOBECHE);TCOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH J[. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN S3BIK XHWMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHHUS MPHUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBIICHUH, (haKTOJOTHMYECCKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCMOJIHb30BAHWH BAKHEHIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTHYECKON JIEATETbHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBIISAITH XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTaHABIMBAaTh MX B3aUMOCBS3b, WCMHOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS TPHU
ONMMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (oOpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, YrJ€KUCIbIM ra3, aMMHUaK, raméHas
W3BECTb, HETAIlIEHAs] U3BECTh, MUTHLEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPE/EsATh BAJIGCHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAWHEHUSAX PA3JIMYHOTO COCTAaBa, BUJ XHMHUYECKOM
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHASI) B COCTUHECHUSX, THII
KPUCTAJUTMYECKONM PEHmETKM KOHKPETHOTO BeIIecTBa (aTOMHAs, MOJICKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PaCTBOPAX HEOPTaHMYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEACIEHHOMY Kiaccy/Tpyrre
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIC THAPOKCH/IBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOro 3aKoHa /.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKMX »dyieMeHToB 1-4 mnepuomoB Ilepuoamdeckoli CHCTEMBI
xuMuueckux saemeHroB JI. M. MenpgeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKUE YPOBHI, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XMMHUUYECKUX JJIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpynmam llepuoandeckon CUCTEMbI XUMHUYECKUX d1eMeHTOB []. H.
Menpaeneena;

c(hOpMHPOBAHHOCTh ~YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3W MEXKAY HEOPraHUYECKUMH
BEIIECTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MDUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pPa3IMYHBIM TpPHU3HAKaM (YUCIYy U COCTABY PEArupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHA COCTABJISATh YPABHECHHS PEAKIMN Ppa3IWIHBIX
TUIIOB, TIOJIHBIE U COKpAIlIEHHBIE YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJOBHSI, TPU KOTOPBIX 3TH PEAKLIUH UAYT A0 KOHIA;



chOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KAQYECTBCHHBIM COCTaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEICTBOM COCTABJICHHUS AJICKTPOHHOrO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKkiuu OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunmun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAYYHBIX NPHUHIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUHN MPOBOJAUTH BBIYMCICHHUS C HCIOJIb30BAHUEM
MOHSTUSL «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIUIOBOTO A(pdekTa peakiru Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, NMPEBPAILCHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh IIpaBUjia MOJIB30BAHUS XUMUYECKOU
NOCyJIOM W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TakK)Ke MpaBmiia OOpaIieHUus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX ONBITOB;

chOpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINIOJHATH XUMHYECCKUM
SKCIIEPUMEHT (pasyioKeHHEe MEepOKCHAa BOJAOPOJA B MPUCYTCTBUM KaTajau3aTopa,
ONpEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO  YHHBEPCAJIBHOTO
WHIWKATOpa, BIMSHUC PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON pEeaKIuH,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC pEaKIMu Ha cyibdar-, KapOoHAT- U
XJOPUI-aHUOHBI, HA KATUOH AMMOHMUS, PEUICHUE SKCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamisl») B COOTBETCTBMU C MPaBUJIAMH TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JJa0OPAaTOPHBIM 000PYIOBAaHHEM,
MPEJICTaBIATh PE3yibTaThl XHMHYECKOTO OJKCIlepuMeHTa B ¢dopMe 3alucu
YPaBHEHHIA COOTBETCTBYIOIIUX PEAKIMA M (OPMYJIHPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YIBTATOB;

c(hOpMHUPOBAHHOCTh YMCHUN KPUTHYECKH aHAIM3UPOBATH XHMHYECCKYIO
nHpOpManuio, IMOJy4aeMyl0 W3 pa3HbIX MCTOYHHKOB (CpelIcTBa MacCOBOM
KOMMYHUKauu, UHTepHET U IpyTux);



chOpMUPOBAaHHOCTh  YMEHHMH  cOONIOAaTh  MpaBWia  JKOJOTUYECKU
L[€JeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESATEIBHOCTH B ILENAX
COXPAHEHHUSI CBOEr0 3J0POBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarenss [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIIEHUS U
MPEeIOTBPAIllCHHs] UX BPEAHOTO BO3/AEHCTBUS HA OPraHU3M YE€JI0BEKa,;

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

JUISL  CHeNbIX M CIa0OBHUIAIIMX OOY4YaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/t Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Paspnen 1. Teopernyeckue 0OCHOBbI OPraHU4YeCcKOM XUMUH
[Ipenmer oprannyeckoit xumun. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytieposa
Hroro mo paznmeny 3
Pasznea 2.YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 2
99 HenpenenbHble yrieBoa0OpO/IbI: alKEHBI, 6 1
aJIKa/IneHBbI, ATTKUHBI
2.3 ApomaTH4eCKHe yrieBOI0POIbI 2
24 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX TmepepadboTKa
Utoro no pazneny 13
Paznea 3. Kucaopoacoaepxamme opranHudecKue coelMHeHusl
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunbl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Pasnen 4.A30Tcoaepkaime opraHudeckue coeuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3
Wroro mo paznmeny 3
Paspnen S.BbicokoOMOJIEKY IsIpPHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/t Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pazgea 1.Teoperuyeckue 0CHOBbI XMMUU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenzaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3znen 2.Heopranuueckasi Xumust
2.1 Mertamb
2.2 Hemerans 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3zpen 3.XuMus u ;Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoThl padoTsbI
pecypchbl
[Ipeamer opraHn4ecKkoi XUMHH, €€
1 1
BO3HHKHOBEHHE, PA3BUTHE U 3HAUCHHE 08.09.2023
Teopust cTpoeHUsT OPTaHUIECKUX
2 coenuHenuit A. M. Byrneposa, eé 1
5 HIEPORa, 15.09.2023
OCHOBHBIE TTOJIO’KEHUS
[IpencraBnenue o kaaccupuKauu
opraHuyeckux BeuiecTB. HomenknaTypa
3 1
(cucTemaTuyeckas) U TPUBUAIBHBIC 22.09.2023
Ha3BaHMs OPraHUYECKHUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKHH PsIJT 29.09.2023
5 MertaH u 3TaH — OpocTeuIme 1
MPEACTABUTEIHN AIKAHOB 06.10.2023
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
P 13.10.2023
OTHIIEeH ¥ MPONMIEH — MPOCTEenIIne
7 1
IIPEICTaBUTENN AJIKEHOB 20.10.2023
[Ipaktuyeckas padora Ne 1. «ITomyuenue
8 . 1 1
STWJIEHA U U3yYEHHE €TO0 CBONCTBY 27.10.2023
9 Ankaauensl. byraguen-1,3 u 1
MeTunoyraauen-1,3. [lonydyenue 01.12.2023




CUHTETHUYECKOTO KayyyKa U pEe3UHbI

ANKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS,

10 TOMOJIOTHYECKHAN PsiI. ALIETHIIEH —
§HHCBIHH PAL A 08.12.2023
MPOCTEHIIIHIA TPEICTABUTEIb AJTKHHOB
11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakuuu 15.12.2023
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 22.12.2023
I'eHeTHyeckas CBSA3b YTIIEBOJAOPOIOB,
13
MpUHAIEKAITUX K Pa3IMUHBIM KJlaccam 12.01.2024
[IpupoIHBIE UCTOYHUKH YIIIEBOIOPOJIOB:
14 OPUPOIHBIN T'a3 U NONYTHEIE HEDTAHBIE
prp YTHEIC He() 19.01.2024
ra3bl, HeTh ¥ MPOAYKTHI € epepadoTKH
[IpupoHBIe HCTOYHHUKH YIIIEBOIOPOIOB:
15 IIPUPOJHEIH T'a3 U MOIIYTHEIE HEDTSIHBIE
prpoa yrible Heg 26.01.2024
ra3bl, HeTh ¥ MPOAYKTHI € epepadoTKH
16 KoHTposbHas paboTa 1o pasjaeiy
«YTIEBOIOPOIABDY 02.02.2024
[IpenenbpHBIC OTHOATOMHBIC CITUPTHI:
17
METaHOJ 1 3TaHoJ1. BomopoaHas cBs3b 09.02.2024
18 MHOT0aTOMHBIE CITUPTHI: ATUICHIIIUKOJb U
TJIULEPUH 16.02.2024
@DeHOoM: CTPOCHHUE MOJIEKYIIbI, (PHU3NYECKHEe
19 .
U XUMHUYECKUE CBOICTBA, IPUMEHEHNE 23.02.2024
20 Anbnerunsl: GopMaibaerua u
areTanbIerua. AeToH 01.03.2024
OAHOOCHOBHEBIE Tpe/ieNIbHBIE KAPOOHOBKIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHas 15.03.2024




[Ipaktuyeckas pabora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHUCIIOTBI» 22.03.2024
CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK
23 OPEACTABUTEIMN BBICIIAX KAPOOHOBBIX
P P 05.04.2024
KHCJIOT
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
24 N
KUCJIOT, KX MOIOIIIee ACHCTBHE 12.04.2024
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KHUCIOT. [ MIOpOIN3 CIIOXKHBIX
p P 19.04.2024
3¢upos
26 JKupsl: THAPOIN3, PUMEHEHHE,
Ouosoruueckas poib )KMpOB 26.04.2024
VYTIIeBoBI: COCTaB, KiacCH(PHKAITHUS.
27 Baknelimme npeacTaBUTENN: TIII0K03a,
pel 03.05.2024
dbpykTo3a, caxapo3a
08 Kpaxmai u 11ei1105103a Kak IpyupoIHbIe
MOJIMMEPBI 10.05.2024
KoHTposbHas paboTa 1o pasjaeiy
29 «Kucmnopoaconepxkale opraHn4ecKkue
POACOACPALAC Op 17.05.2024
COEUHEHUD)
30 AMUWHBI: METUIAMAH U aHWINH
24.05.2024
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
31 OpraHu4YecKue COCIUHEHHS, UX
P s 31.05.2024
ouosornuyeckoe 3HaueHue. [lentuast
39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS
33 OCHOBHBIE NOHATHUA XUMHUU




BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN

OcHoBHEIC METOJbI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. 1
ITnactmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH AMEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHIeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COCIUHEHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sneMmeHToB .M. MenaeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BelecTBa. XuMHYECKas CBA3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOH CcBsi3u. BogopoaHast cBsi3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas A0J1s BelllecTBa B pacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKuX coeMHeHni. ['eneTnueckas
CBSI3b HEOPraHWYECKUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukamms XuMHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHNS YHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE pAaBHOBECHE

10

[IpakTnueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTpoauTuyeckas gucconuanus. [loustie
o0 BotopoHoM mokazarese (PH) pactsopa.
Peakiiuu nonnoro oomena. ['naponums
OPraHUYECKUX M HEOPTraHMYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

13

KonTponbHas paboTa no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux nonoxxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKux >nemeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01Me pu3nyecKue CBONCTBA
METaJJIOB




15

CrinaBel METaLIOB. DNEKTPOXUMUYECKUH P
HaIIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METAJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUIN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[Mpaktuyeckas padora Ne 2. "Pemrenune
JKCIIEPUMEHTAIIBHBIX 3a/Ja4 110 TEME
«Metamis»"

20

HemeTtamnel, MX I0JI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIOB.
AnnoTponus HeMeTauioB (Ha mpuMepe
KHCJIOpOJia, cepbl, pocdopa u yrieposa)

22

XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEOUHEHNN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpeMHUs U
HUX COeIUHEHU

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHNE U cUCTEMATU3ALMS 3HAHUI IO




Tteme «Hemeramiey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTnueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAJBHBIX 3a/1a4 I10 TEME 1
"Hemerammsr"»

28 KonTponbHas pabora no temam «MeTtasibi» 1
u «HemeTamis

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKue OCHOBAHUS
AmpoTepHBIC HEOPTAaHUIECCKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[IpencraBneHust 06 0OIMMX HAYIHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
Ba)KHEUIIINX BEIIICCTB

33 UYenoBek B MUpPE BEIISCTB U MAaTEPHAIIOB 1

34 XHUMHS ¥ 370POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus / 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AkuuoHepHoe

obmectBo «M3narenscTBO «IlpocBenienne

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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