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HOACHUTEJIBHASA 3AITIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOil 00pa30BaTEIbHOM MPOTPaMMBI CpeHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  denepadbHOM  TOCYAapPCTBEHHOM
obpazoBatenbHOM ctanaapte COO, ¢ yu€tom Konnenuuu npenojgaBanusi yaeOHOTO
npeaMmera «XuMus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHBIE 00pa3oBaTesIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Ctparerun pazButus Bocriutanus B Poccuiickoit denepaunu Ha nepuon a0 2025
roja» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIMpPEAeSICHUIO
oOuielt cTpareru 00y4yeHusi, BOCIUTAHUS M Pa3BUTHUs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIETEH,
collepKaHMs, Pe3yJlbTaTOB OO0y4deHUsT U TPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XuMHUYecKoe oOpa3oBaHue, NoJIy4aeMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON  OpraHU3allK, SBISETCA HEOThEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIUM JTAllOM peaju3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHHA. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO
U TPUPOJHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOydarolIuxcs Ha
YPOBHE CpeHero 001ero o0pa3oBaHus CpeACTBAMH YICOHOTO TIpeIMeTa « XUMUS»,
COZIEp’)KaHHE U IOCTPOCHHE KOTOPOrO OMPEAENICHBbl B MPOrpaMMe IO XHUMHUHU C
yuéToM crneuu(uky HayKu XUMHUHU, €€ 3HAU€HUS B IO3HAHWUU MOPUPOJBI U B
MaTepuaIbHON KM3HHU OOILECTBA, a TaKXKe ¢ YUETOM OOIIMX Iiesiel ¥ MPUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl CPEAHEro  OOILero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOM IMBWJIM3ALMK, B CO3JaHUM HOBOM 0a3bl MaTepualibHOW KYJIbTYpHIL.
Ona BHOCHUT CBOH BKJIaJ B (HOPMHUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBILICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYXKAaIoUIeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YeOBEKa, KOTOpoe (OopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOWCTBAMH M BO3MOKHBIMU 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKHMX TEXHOJOTHMW HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM, SKOJIOTHUYECKON OE30MIaCHOCTU U OXPAHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYH) UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYCCKUX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B IKU3Hb COIMYMa, MPOJOJKEHUS
o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocTtaBistoniuMu  TpeAMeTa  «XUMHs»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmass W HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeamera oOecrneuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coiepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Jla K U3Y4YEHHUI0 Y4YeOHOro wmatepuasa U 0OYCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpOBHIX. Tak, B Kypce€ OpraHM4eCKOM XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHSI OPraHHUYECKUX
COCAMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX
IpeICTaBIEHUH O CTpOeHUH BelecTB. CBeieHUs 00 N3ydaeMbIX B Kypce BEIeCTBaxX
JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JIO CIOMXHBIX OMOJIOTHYECKU aKTHUBHBIX
coequHeHuM. B Kypce  opraHMyeckod — XMMHM ~— TMOJIYY4alOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3H, KIaCCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKON PEaKIIUU.

[log HOBBIM yriioM 3peHusi B mpeamMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha YpPOBHE OCHOBHOrO o0miero oOpa3oBaHUs
TEOPETUYECKUNA MaTepuan u (PaKTOIOTMYECKHUE CBEJACHUS O BeElIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XAMHUS» OOYYAIOMIMMCSl TPEJOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX M METOJOJOTHMUECKUX MO3ULIUM,



riyoke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKUMH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaXXHEHIIHWX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWMCTBAX M MPUMEHEHUHU, a4 TAKKE O XMMHUUYECKHUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MPOTEKaHus JonoiHgercsa B Kypcax 10 m 11 kimaccoB aneMmeHTamn
CoAEpKaHUs, UMEIOMIMMH KYJIbTYPOJOTUYECKUH M MPUKIATHOW XapakTep. OTU
3HaHUSl CMOCOOCTBYIOT NMOHUMAHMIO B3aMMOCBSI3M XUMHUU C JPYTMMH HayKamH,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIBHON U MIPAKTUUECKOU AESITEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00aCTH TEOPUU
U IPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIMBATh MH(QOPMAIMIO U NPUMEHSTh €€ I MOMOJHEHUS 3HAHWH,
pELICHUSI UHTEJUIEKTYAJIbHBIX U KCIIEPUMEHTAIbHBIX UCCIIEIOBATENLCKUX 3a1a4. B
IIEJIOM COJIEp’)KaHue Y4eOHOro mpeaMera «XuUMUsS» JAHHOTO YPOBHS HM3YyUCHUS
OpPUEHTUPOBAHO Ha (OPMHUPOBAHKE y 00YUAIOIIUXCS MUPOBO33PEHUECKOW OCHOBBI
JUIT TIOHUMaHusi (PUIOCOPCKUX HJIeH, TaKUX KakK: MaTepuajbHOE EIUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, MO3HABAEMOCTh MPUPOAHBIX ABIECHUH MyTEM SKCIEPUMEHTA
U pEIIeHUs TMPOTUBOPEUYHM MEXIy HOBBIMH (aKkTaMU U TEOPETUYECKUMHU
IPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUHU DKOJIOTMUECKUX Mpodiem, a
TaKKe mpobsieM cOepexeHUs] IHEPTeTUYECKUX PECYPCOB, ChIPbsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nmane pemeHus 3amad  BOCIHMTAHUSA, pa3BUTHS W COUMAIM3alUU
oOydJaromuxcs NPUHITHIE MNPOTPaMMOM MO XHMHUHU TIOJIXOIbI K OMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa TNpeaycMaTpuBaroT  (HOpMHUpPOBaHUE
YHUBEPCAJIBHBIX YYEOHBIX IEWCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE JJI PA3TUIHBIX
BUJIOB JEATCILHOCTU: pelIeHus Npo0jeM, IIOMCKa, aHanmu3a H 00paboTKH
uHDOpMalMK, HEOOXOMUMBIX JUIS TPUOOPETEHUS OIbITa MPAKTUYECKOW W
HCCIIEIOBATEIBbCKOM JEATEIBHOCTH, 3aHMMAIOLIEH Ba)XHOE€ MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHus XUMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONpPEICTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJied H3y4YeHUs MpeAMETa HalpaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHUE OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOW IMOAXOJ K OINPEIACICHUIO ILENEH HU3YUYEHUS
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHs TIJIaBHBIMU LEISIMU W3Y4YEHHUS MpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK BaKHEUIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYyYHOU KAapTHUHBI MHUpa, B OCHOBE KOTOpPOH
JeXaT KIIOUeBbIC MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHME M TMOHHMMAHHUE CYIIHOCTHU JOCTYIHBIX
000011IeHU MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHEe U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIECTB U XUMHUECKUX PEaKIUil, HEOOXOJUMBIX IS MPUOOPETCHUST YMEHUM
OPUECHTHPOBATLCS B MHPE BEIIECTB W XUMHUYECKUX SIBICHUN, HMEIOIINUX
MECTO B MIPUPOJIC, B TPAKTUUECKON M TTOBCETHEBHOM JKU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEINBHOCTHU, CBA3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHMUYECKOIO0 HJKCIEPUMEHTa, COOJIIOJICHUEM TMPaBHII
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKa 1IeJied U 3a/1a4 U3ydeHUs
peIMeTa B PorpaMmMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMH TIPUOPUTETAMHU B CUCTEME cpefHero obimiero oOpaszoBanusa. CeronHs B
NPEroaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHHE MPAKTUYECKON
KOMIIOHEHTE  COJlep)KaHHsl OOy4YeHHs, OpPUEHTHPOBAHHOW HAa TMOJTOTOBKY
BBIMIYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJICIONIEr0 HEe Ha0opoM
3HaHWM, a (PYHKIIMOHAJIBbHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMHU
AKTUBHOTO MOJTYY€HHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHON KU3HU JJI pEUICHUs
NPAKTUYECKUX 3a/1a4.

B cBsI3u ¢ 3THM npu u3yueHuu npeaMera « XUMUs JOMUHHUPYIOUIee 3HAaUCHHE
NpUOOPETAIOT TAKUE TENIH U 3a7a41, KaK:

azanTamus 00y4yarouuxcsl K YCIOBHSIM TWHAMUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0Oy4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), MMEIOINX YHUBEPCAJIbHOE 3HAUYECHHE JUJISl Pa3MYHbIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOJUMBIX il MpUOOPETEeHHs ONbITa NEATEIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B NO3HAHUM XHMHH, a TAaKXKE 1 OLUEHKU C TMO3UIUN HKOJIOTUYECKOM
0€30MacCHOCTU XapaKTepa BIUSHUS BEUIECTB M XMMUYECKHUX MPOIECCOB HA OPraHu3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BHUTHE MO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTU CaMOCTOSTENIbHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH TIOTPEOHOCTSMHU, UCTIOIB30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU IS TIOUCKA M aHaIM3a Y4eOHOU U
HAyYHO-TIOMYJISIPHONW HH(POPMAITUH XUMUIECKOTO COJICPKAHUS;

(dbopMHUpOBaHUE U PA3BUTHEC Y OOYYAFOIIMXCS aCCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHUHM W TIPOBEIACHHH XUMHUYCCKOTO
OKCIIEPUMEHTA;

BOCIIMTAaHUE Yy oOOydJarommxcs YOSKJAEHHOCTH B T'YMaHUCTHYECKOU
HAIPABJICHHOCTH XWMHH, €€ Ba)XHOW pPOJM B PEIICHWM TJIOOATBHBIX MPOoOIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TTOTIOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHCHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpPEeKHOTO
OTHOIIICHUS K TPHUPOAC M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUS OIBITA
UCIIOJIb30BAHMS TMOJTYYEHHBIX 3HAHWW JUIS TPHHITHS TPAMOTHBIX PCIICHHUNA B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B ydeOHOM maHe cpemHero ooOmero o0pa3oBaHUS TPEAMET «XUMUS»
0a30BOro YpOBHS BXOJHUT B COCTaB MpPEIMETHON 00jacTh «EcTecTBEHHO-HAay4YHbBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obiero oopasoBanus, coctapiseT 68 yacos: B 10 kimacce — 34 vaca (1 yac
B Heneno), B 11 kimacce — 34 gaca (1 yac B Heziemio).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE 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
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o kinaccupuKalMy OpraHMueckux BemecTB. HomeHknaTypa
OpraHMYeCKUX COEJIMHEHUU (CUCTeMaThyecKas) M TpPUBHAJIbHbIE Ha3BaHUs
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HW3YYEHHMS BEIIECTB W HX MpPeBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEUIECTB U MaTepHalaMHi Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHWYECKUX BEILIECTB, HAOJIOJICHUE W ONHCAHHE
JEMOHCTPALIMOHHBIX ONBITOB 10 MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IMPH
HarpeBaHuu (TiaBjieHue, OOyTIMBaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT W TOpPEHHs), HAXOXKIACHUE B NPUPOJE, IOIYYEHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3HUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALINH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHMYECKUE CBOMCTBA (peakuus noiaumepusannu). [lonydeHue CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psll. ALleTHIICH
— MPOCTEUINNK MNPEACTABUTENb AJKHMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUS, TAIOTEHUPOBAHUSA, THJIpaTallUH,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, crpoeHue, (u3NUECKUE M XUMHYECKHE CBOMCTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noJydYeHue u npumenerue. TOKCHIHOCTb apEHOB.



['eneTnyeckast CBA3b MEXAY YIVIEBOJOPOJAMH, NPUHAICKAIIMMU K PA3TUYHBIM
KJlaccam.

IIpuponHble UCTOYHUKU YrIIEBOAOPOAOB. IlpupoaHbli ra3 W MOIyTHBIE
He(Tanble Ta3pl. Hedth n e€ mpoucxoxaenue. CrocoObl mnepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTalIUTU4YecKuil), muponu3. IlpoaykTsi
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITY. KaMeHHbII
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH IJIacTMAcC, KayuyyKoB M pe3uHbl, Kojutekuuu «HedpTb»
U «YToub», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOLOB U TaJION€HONPOU3BOIHBIX,
POBEJICHNE IPAKTUYECKON pabOThl: MOJYYCHHUE STUIICHA U U3YUYEHHE €r0 CBOMCTB.

PacuétHrnlie 3agaun.

Bbluncnenuss 1mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, o0bEMma,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIM MPOJAYKTOB PEAKIIMH).

Kucaopoaconep:kamue oprannyeckue coelMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTPOCHHE,
bu3nvyeckue M XUMHUYECKHE CBOMCTBA (pEaKIMU C aAKTUBHBIMU METaJlJIaMU,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), IpPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COUPTHL. OJTWIECHIJUKOIb W  T[JIUUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBUE CO IIEJTOYHBIMHU
MeTajulaMHi, KayeCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpThI). [lelicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHre rimmuepuHa U 3TUIICHIIUKOIS.

deHoy: CTpOEHHE MOJICKYJbl, (U3MUEeCKHe ¢ XHMHUYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenne genona.

Anpnerunpl U Kkemowusl. DopMmanbAEruj, alETAIBIETUI CTPOCHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (peaklMd OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MPEIETbHBIE KaPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAS
KHUCIIOTBI: CTpOeHUe, (PU3nYecKne U XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE IS
KJIacca KUCIIOT, peakius dTepuuKanun), molyueHrue u npumenenne. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KAaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxnble >(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [waponus
c0kHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kilaccuukamus — yrieBoAoB  (MOHO-, JU- WU
noaucaxapupl). ['TI0K03a — MPOCTEUIINIT MOHOCAaXapHuI: OCOOCHHOCTH CTPOSHMS



MOJIEKYJIbI, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (B3aUMOIEUCTBHUE C THIPOKCUIOM
menu(Il), okucnenne aMMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBIEHME,
Opo’KEeHHE TIII0KO03bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOTUYECKast pOJib.
®otocunTe3. pyKTO3a KAK U30MEP TITIOKO3BI.

Kpaxman u nemnonosa kak npupoaHsie noauMepsl. CTpoeHHE Kpaxmalia U
Hemnono3bl.  du3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmaya (TUApPOIM3,
KAaueCTBEHHAsl peaKIUs C HOJIOM).

DKCNEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB W HX MPEBPAILICHUN:
npoBe/ieHre, HaOJI0JIEHHEe W ONHMCAHHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCJIEHHE 3TaHOJa
okcuaoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJEHUCTBUE TJIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammopeiicTBUEe Kpaxmana C HOAOM),
POBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bobruucnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBAa MCXOHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIH MPOJAYKTOB PEAKIIMH).

A3oTcoaepKaniue OpraHn4ecKiue COeIMHEHUSI.

AMUHOKHCTIOTHI Kak aM(OTepHbIE OpraHudYecKue coequHeHusi. Puznyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHCIOT (Ha mNpuMepe riauuuHa). buosormyeckoe
3HAYEHHUE aMUHOKUCIIOT. [lenTuabl.

benkyn Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuuHasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiIKoB. XHMMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, ICHATY ALK, KaYeCTBEHHBIE PEaKIIUU Ha OCNKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB W MX MPEBPAILLCHHII:
HaOJIIO/ICHUE W OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MPU
HarpeBaHUM, IBETHBIC PEAKIIUU OEIKOB.

BricokoMoOIeKYJIApHbIE COCAMHEHUS

OCHOBHbIE TOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN —
MOJIMMEPU3ALUS U TOJIMKOHICHCALIHS.

OKCIEpUMEHTAJIbHbIE METOJbl H3yYEHHS BEUIECTB W HMX MPEBpaALICHUN:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBSA3EH MPU U3yYEHUH OPTaHUYECKON XMMUU B
10 xmacce ocCymIeCTBISIETCS 4Yepe3 HCIOJNb30BaHME KaK OOIIHMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMHU I OTAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAYUYHBIC TTOHATHSA: SIBIICHUE, HAYYHBINA ()aKT, THIIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKauus, NepUOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOICTUPOBAHUE.

®dusuka: Marepus, DSHEprusi, Macca, aroM, OJEKTPOH, MOJIEKyJa,
JHEPreTUUECKU ypOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BEIIEeCTBA, (PU3MUECKHUE BETUIUHBI  IUHUIIBI UX U3MEPECHHS.

buonorus: kierka, opraHusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3Me,
dorocuHTE3, OHMONOTMYECKH AaKTHBHBIC BemiecTBa (OENKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAEMBbIE, TOIUIHBO,
pecypchl.

TexHonmorusi: TNUIIEBBIE MPOJAYKTHl, OCHOBHI PAIMOHATBLHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTuyeckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEHT. AToM. Snpo aroma, H30TOMNBI. JIEKTPOHHAA
00010uKa. DHEPreTUUYeCKHe ypOBHH, MMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiicHUusT JJICKTPOHOB 1O OpOHMTAIIM B aToMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(PUTYpaIlds aTOMOB.

[Teproguueckuit 3akoH u [lepuogunueckas cucTeMa XUMUYECKHUX 37eMEHTOB [l
. MenpaeneeBa. CBs3pb nepuoandeckoro 3akoHa u llepumoamyeckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHMUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXKHBIX BEHIECTB IO TPYIINIAM W IEPHOJIAM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuAbl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJsApHas U TOJApHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsA KOBAJEHTHONW XWMHYECKOW CBsi3W (OOMEHHBII ¥ JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crtenenb okuciieHus. MIOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa  MOJIGKYISIpHOTO W HEMOJIEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAULIMYECKON PEIIETKHU.



[TonaTue o gucnepcHeiX cucTeMax. VICTHHHBIE M KOJJIOUAHBIE PACTBOPBL.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCUHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEHIECTB. [EHEeTHMYecKas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3IMYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss — XMMHUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHWYECKOM XHMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH TTPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XuMHYeCKoe paBHOBecue. DakToppl, BIUAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlartense.

DnekTponauTnyeckas auccornuanus. CuiibHbIE U c1adbie d5ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJAasd, HEUTpAJIbHAS, 1IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB WM HX IPEBPAILCHUN:
neMoHcTpanusa Taomui «[lepuognyeckas cucrema xumuueckux sneMentoB . U.
MenneneeBay, M3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIETOK, HaONIOJCHUE |
OTHCaHue JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3iokeHHe MEPOKCHIa
BOAOpOJA B MPUCYTCTBUM KaTalu3aTopa, ONPENEIECHUE CPEIbl pACTBOPOB BELIECTB
C MOMOIIbI0 YHUBEPCATHHOTO WHAMKATOPA, PEaKlUd MOHHOTO OOMEHa), MPOBEIEHHE
PaKTHYECKON paboThl «BiusHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKIum».

Pacuérnble 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMHUYECKHUX peakUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCITOIB30BAHUEM MOHATHUS «MaccoBasi A0
BEILECTBAY.

Heopranuueckass XuMust

Hemeramnel. Ilomoxxenue HemeraiuioB B llepuoguueckoit  cucreme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nyuecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA IpuMepe
KHCJIOpOoJIa, cephl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJIOB (TaJOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga W KpEeMHHS) H WX  COSAUHCHHMA  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHUI ).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEAUHECHUH.

Mertamisl. Ilonoxenune meramnoB B llepuoguyueckoil cucteMe XUMHYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 00OJIOYEK
aToMoB MeTauioB. OO0mue dusnyeckne cBoiicTBa MeTtauioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHYECKHUM PsiJl HANPSIKEHUN METAJUIOB.



XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAJUIOB (HATpUM, KaJlui, KaJbIIHii,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, MEJib) U UX COCTMHECHU.

OO6mue crocoObl MoayyeHus: MeTauioB. I[IpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB W HX NPEBPAILICHUN:
M3YUYEHUE KOJUICKIMU «MeTaabl U CIUIaBbl», 0O0pa3ll0B HEMETAJIOB, pELICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUE W ONHCAHUE JIEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THIPOKCHUIA ATIOMHHHUS C PacTBOpamMu
KHUCJIOT U TIeJIouei, KaueCTBEHHbIC PEAKI[UU Ha KATHOHBI METAJLIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CITU OHO
U3 BEILECTB UMEET MPUMECH.

X¥MuSA U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOU, SHEPreTUYECKOU M THUIIEBOU
0€30MacHOCTH, pa3BUTUM MeUIMHBL. [lOHSATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIU.

[IpencraBmenuss 00 OOMMX HAYYHBIX MPHUHIMIIAX POMBIIIJIEHHOTO
MOJIYYEHHS Ba)KHEUILINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MaTEPHUAJTIOB: BAXKHEWIIUE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBIC MATEpPUAIbl, KpPAacKd, CTEKJIO, KEpaMHKa,
MaTepualibl IJIs 3JEKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKHE W MUHEPAIbHbBIC
yI0OpEeHUSI.

XuUMHSI YU 3J0POBbE YEIIOBEKA: IMpPAaBHJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia O€30MIaCHOT0 MCIOJIH30BaHMS IIpenapaToB OBITOBONM XUMUH B
IIOBCEIHEBHOM KU3HU.

MexrpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€H NOpU  HU3YYEHUHM OO0med u
HEOpraHW4YeCcKor XMMuU B 11 Kilacce oCymecTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHITHH, TaK W TOHATHH, SBISTIONIAXCS
CHCTEMHBIMH JJIS1 OTJICJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue eCTEeCTBEeHHO-HAYUYHBIC TOHSTHS: HAay4dHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIacCH(pUKAIUA, [EPHOIUNIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, SIBIICHUE.

du3nka: MaTepus, SHEPrusi, Macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKU YPOBEHB, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (DM3UUYECKUE BEIMYMHBI M €AMHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  knetka, opraHu3M, HSKOcucTeMa, Ouocdepa, Makpo- U
MHUKPODJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIC TOPOJIBI, TIOJE3HBIE HCKOMMAeMbIe, TOTUIMBO,
PECypCHI.

TexHoMOorus: XUMHUUYECKasi MPOMBIITUICHHOCTb, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHINEBAS
MIPOMBIIINICHHOCTh,  (papMaimeBTHYeCKass  MPOMBINIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHYCCKHUX IpPenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM CpefaHero oOmiero o00pa3oBaHUsS (JTUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKK TUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO1rero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIMYMe MOTUBAIMU K 00Y4YEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH I[€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, MNPUCYIIMMH IETOCTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€ANMHCTBE Y4YeOHOW M BOCIUTATEIBLHOM [EATETbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIecTBa, NMPUHITHIMA B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIUMHU  TIpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHUS MpeameTa «XUMHUS» OTPaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA IO3HABATEILHON U TPAKTUYECKOW NESITEIBHOCTH
00y4aroUMXxcs Mo pean3alyy MPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAaHMS 00Yy4arOUIMMUCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEN,
YBa)KEHHUSI K 3aKOHY U MPABOIMOPSAIKY;

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJUJICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPUECKOU JIEATETLHOCTH TP CO3IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX U MO3HABATEJIHHBIX 3a]1a4, BHITOJIHEHUU XUMUYECKUX
AKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUAOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHUS HAyKHW €CTh Pe3yybTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTIUBBIX  JIKCICPUMEHTATBHBIX  TOHCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B TMOJYUYEHUM M MOCIEAYIOUIEM aHAIU3e
uH(OpMaIIMK O IEPEAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITHUECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) (hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTEW 370pOBOTO W  0Oe30macHoro obpasza IKH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3HMYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOIroIcHUsT TIpaBWJI 0e30MacHoro oOpalleHWs C BEleCTBaMU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAECATEIBLHOCTH;

NOHUMAaHHSI UEHHOCTH TPAaBUJ HWHIMUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HH JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOJCHUS
aJIKOT0JIsl, HAPKOTHUKOB, KypEeHUS);

5) Tpy/10BOT0 BOCTIMTAHUSA:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIEA0BATEIbCKOM
JESTENHbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MMPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYyHAY, JIOASIM TpyJa U pe3yjbTaTaM TPYJIOBOW AESATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAIbHOU TPACKTOPUU
oOpaszoBaHus, Oyaymiel mnpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIEe, KaK HCTOUYHHUKY
CYILIECTBOBAHMSI KU3HU Ha 3eMII€;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa HKOJOTHMUECKUX TPOoOeM, BIUSHUS
HKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSHUE MPUPOIHON U COLMATILHOM Cpeibl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUSATUS JICUCTBUN, MPUHOCAIIUX BpEl OKpYyKarolen
IPUPOJHON Cpejie, YMEHUSI TMPOTHO3UPOBATH HEOIATONPHUATHBIC KOJIOTHYECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEATEIbHOCTH AKOJIOTMYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMM B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJIEOJOTHUHU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHMMAaHMUS CHeUu(PUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poiau B
dbopMHUpOBaHUN PALMOHATHHOTO HAYYHOT'O MBIILIEHUS, CO3JaHUHM IEJIOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOOM  3HAYMMOCTA XUMHUU [IJII  COBPEMEHHOM
UBUIN3AIMH: B €€ TYMaHUCTUYECKOW HAMPaBICHHOCTH U BaXXHOH pOJU B CO3JaHUU
HOBOM 0a3bl MaTepUambHON KyJNbTYPHl, PEIICHHH TJIO0ANBHBIX MPoOIIeM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOW, NMUILEBON U

HKOJIOTHYECKON 6€30MacHOCTH, B pa3BUTUU MEIUIIUHBI, 00E€CTICUEHNUN YCIOBUM
YCTICTITHOTO TPYAa U YKOJIOTHIECKH KOM(OPTHOM KU3HU KaXKIOTO WIeHA 00IIeCTBa;
€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUsi CYHIIHOCTH METOJIOB
MMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIOJIb30BATh
MoJiydyaeMble 3HaHUS ISl aHaIu3a U OObSICHEHUS SBJICHUI OKPY’KaIOIIEro MUpa u



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OOCHOBAaHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIMXCS JAHHBIX C LEbIO MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus TpoOJieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpECa K MO3HAHUIO U UCCIIEI0BATENbCKOMN A€ TEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyJla B PAa3IMUHBIX cepax NpoPpeccuoHaTbHOU
NEATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHMUA yqe6H0r0 nmpeamMeTa «XuUMHusI» HaA
YPOBHEC CPCAHCTO O6III€FO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33pPCHUA 06yanOIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTH Haquoﬁ KapTHHBI MHpa H CHCIII/I(l)I/IKy MCTOAOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBI/ISI (H03HaBaTCJIBHBI€, KOMMYHUKATUBHBIC,

PETYJISTUBHBIC), obecrieunBaroIINe dbopmupoBanue G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4arommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIC
JIEVUCTBUS B IMO3HABATEIILHON U COLIMAIBHOM MPAKTUKE.

MeTtanpeaMeTHbIE PE3yibTaThl OTPAXalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATHBHBIMU W  PETyJISTHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JEeHUCTBUSIMMN:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

CaMOCTOSITEIbHO  (hOpMyMMpOBaTH W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENIATh LENNW JEATEIbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUH MX
JTOCTHKEHHS, COOTHOCUTD PE3YJIbTATHI ICATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BATH IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapAaKTEPHbIC MPU3HAKW IOHSITUN M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BLIOUpATh OCHOBAaHMS M KpUTEPUU sl KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, JEIYKTUBHBIE, IO
AQHAJIOTUM), BBISABJISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUECcKas popMyra, ypaBHEHUE XUMUUYECKOU peaKIuu
— MPU PElICHUH y4eOHBIX MO3HABATEIBHBIX M TMPAKTHUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUUYECKUX PEAKIUM.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOIO TO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

dbopMynHpoBaThH LIETU U 33]]a4H UCCIIEOBAHUS, UCIIOJIb30BATh MOCTABIICHHbIE
U CaMOCTOSITENIbHO CGhOPMYJIUPOBAHHBIE BONPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U MPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOperaTh OIBIT YYEHHYECKOH HCCIICIOBATEIIbCKOM W TPOEKTHOM
JESITENBbHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
IIOUCKY METOJO0B PEUICHHS MPAKTUYECKHUX 3a7ad, IMPUMEHEHUIO PA3JINYHBIX METOJ0B
MMO3HAHUS.

3) padoTa ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HHPoOpManuu (HAy4HO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJIEpKaHUsS, CIpPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHbOpMaAIMK, HEOOXOAUMOW Uil BBINOJHEHMS] Y4YEOHBIX 3a/ad
ONPEIEIIEHHOrO TUIIA;

MPUOOPETaTh OIBIT HCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  MPEICTaBICHUS
uHpopmaiu (CXeMbl, rpaduKu, JTUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MPHU PabOTE ¢ XUMUYECKOU
UHPOpMAIMCH: TMPUMEHATh MEXKMPEIMETHbIE ((HDU3UYECKUE W MaTEMaTHYCCKHUEC)
3HaKU U CUMBOJIBI, POpMYJIbl, aOOpeBUATYphl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH TeHCTBUSIMMU

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHHM,  BBICKAa3blBaTh  HJICH, (OPMYJIMPOBATH CBOM  IPECAIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BLICTYNAaTh C TMPE3EHTalMel pe3yJbTaTOB IO3HABATEIBLHOW NESITEIHHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIILHO MM COBMECTHO CO CBEPCTHUKAMHM TIPH BBITOJTHCHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENIOBAHUNA MyTEM COTJIacOBaHUSA MO3UIUN B
X071 00CYXIeHUSI 1 OOMEHA MHEHHUSAMH.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIsiITUBHBIMH IeHCTBUSIMU:

CaMOCTOSATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM TNpH
BBITIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX pEmICHHS ¢ y4E€TOM IIOJYUYCHHMs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HAa OCHOBE CaMOaHalln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU SIBJICHUMN PUPOJIBI,



B (OpPMUPOBAaHUU MBIIUICHUS M KYJIBTYpbl JMYHOCTU, €€ (PYyHKIHUOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U MIPUPOJHON Cpee;

BJIAJICHUE  CHCTEMOM  XMMHMYECKUX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAraloIMe TMOHATHS (XUMHYECKUM JJIEMEHT, aToM, SJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, XUMUYECKAS
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YIIEpOIHbIN cKeleT, GYHKIIMOHAIbHAS TPYIIa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKUHN Psifl, TOMOJIOTH, YTIE€BOJOPOIbI, KUCIOPO U
a30TCcoJiepKalllie COEIMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUHM M 3aKOHBI (TEOpUsl CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS,
JeXalue B OCHOBE NOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBE, IOJYYCHHH U
0€30MacHOM HCTIOJIb30BAHUM BAXKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JEeSATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISBISTH XapaKTepHbIE NPU3HAKUA TOHSATUMH,
YCTaHABIIMBAaTh UX B3aHMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUHU COCTaBa, CTPOEHUS W MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCMOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTaBJEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMynn  OpraHMYecKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEaKIUH,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB JJIS WJUIFOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUCHHBIX
OpPraHWYEeCKUX BELIECTB IO HUX COCTaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymme CoeAuHeHU (YyrieBOJOpPOAbl, KHUCIOPOA U a30TCOJAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb KM Ha3BaHUA IO
cucremarndeckoir HomeHknatype (IUPAC), a Takke NPUBOIUTH TPHBHAILHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWUJIEH, alleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEeHon, GopMaibaerus, aneTalbIerua, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHsSI OINPEACIATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);

c(OpMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKEHUS TEOPUU CTPOCHHUS
opranuyeckux BemectB A. M. BytiepoBa /isi 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;



chopMHpPOBAaHHOCTh YMEHUI XapaKTepU30BaTbh COCTAB, CTPOEHHUE, (U3MUYECKUE
U XMUMHYECKHE CBOMCTBAa THUIIMYHBIX MPEACTABUTENICH pa3IMYHBIX KIJIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHO, ATAHOJI, STUJICHTJIMKOJb, TIULEPUH, EeHoM,
aleTalbJIerul, MypaBblHAs U YKCYCHas KHCIOTHI, TJIIOK03a, KpaxMall, LeJUIH0I03a,
AMUHOYKCYCHas KHUCIIOTa), WLIIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXIY HHUMH
YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMUYECKHX PEAKIUN C HCIOIb30BAHUEM
CTPYKTYPHBIX OpMYII;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKH YTIEBOAOPOJIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN ra3, yroyb), CIOCOObI UX MEPEPadOTKU U MPAKTUUECKOE
npUMEeHEeHHe MPOAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUMCICHHUS 10 XHUMHUYCCKUM
ypaBHEHMSIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOIO BEIIECTBA MM MPOJYKTa
peakiuy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
VI TIPOAYKTOB PEAKITHH);

c(OpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAaHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCIIOJIb3YEeMbIX B XUMHUHU TIPU U3YYEHUHU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOM0IeHne, U3MEpeHe, IKCIIEPUMEHT, MOJICIHUPOBaHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKUE 3HAHUS [UIsl TPUHITHS pELICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi u nabopaTOpHbIM OOOpYJOBaHMEM, a TakKe IMpaBuia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpPAILIEHNUS OPTAHUYECKHUX BEIIECTB NMPU HATPEBAHUH, TOTyUYEHUE
ATUJICHA U U3YUYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HArpEBaHUU, LIBETHBIE peaKlUKh OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKM O€30MaCHOCTH TpU OOpallEeHMH C BEIIeCTBAaMU M
7a00paTOPHBIM ~ O0OpPYAOBAaHHEM, TMPEJACTABIATh PE3yJIbTAThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX peakUuid Hu
(dbopMynHpOBaTH BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
uHPOpPMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOM
uHdopmarmn, IHTEpHET 1 ApYyTHUX);

chOpMUPOBAHHOCTh ~ yMEHMH  COOMIOAATh  MpaBuUia  IKOJIOTMUYECKU
L[EJ1€CO00Pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JEITEIBHOCTH B LEISX
COXPAHEHMS CBOETO 3710POBbS U OKPY’KAIOILIEH NPUPOIHOM Cpesibl, OCO3HABATH



ONAaCHOCTHb BO3JCUCTBUS HA JKUBBIE OPraHU3Mbl ONPEIACIEHHBIX OPraHUYECKUX
BelllecTB, MmoHuMas cmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIEHUSI W TMPEAOTBPALICHUS HMX BPEAHOrO BO3JIECHCTBUAS HAa OPraHU3M
YeJI0BEKa;

JUIs 00YYaroIIMXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHUE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAX TMO3HAHUS BEHIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAenbIX M Cla0OBUIAIIMX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.
11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHUSI Kypca «OOmas u HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUHU B IO3HAHUU SIBJICHUN IPUPOJIBI,
B (GOpPMHUPOBAHUW MBIIUICHUS U KYJIbTYpbl JMYHOCTH, €€ (PYyHKIUOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYSCKUX 3a7a4d U IKOJOTHUUECKHU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 370POBbIO U MPUPOIHON cpeie;

BJIQJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUH, KOTOpass  BKIJIIOYAET:
OCHOBOIIOJIAralOIMe MOHATHSA (XMMHUYECKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTINYECKas, BOJOPOIHAS ), KPUCTAUIMUECKAS PEIIETKA,
TUNBl ~XUMUYECKUX  PEAKIUH, PpacTBOp, DJICKTPOJUTHI, HEIIEKTPOJHUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIMS, OKHUCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKOW pEeaKkIuh, XUMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHHN S3bIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBJIICHHH, (PaKTOJOTHMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BaXKHEUIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYCCKOM JCATESILHOCTH YCIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHH BBISABISATH XapaKTepHbIE NPU3HAKWA TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIUE MOHATUSA TPHU
ONMHCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(hopMHUPOBAaHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJHUKY JIJIS
cocTaBlicHUs (POPMYJT BEIIECTB M ypaBHEHHH XUMHYECKUX PEAKIIHUM,



cucreMarnueckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ra3, YIJEKHCIbI ra3, amMMuak, raméHas
W3BECTb, HETAIlIEHAs] U3BECTh, MUTHhEBAS COJIA, MIUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJICHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS) B COCTUHECHUSX, THII
KPUCTAJITMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJsIpHas,
HMOHHAs, METAJJTMYECKAsI), XapaKTep CpPeAbl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
COCJIMHCHUI;

c(hOopMUPOBAHHOCTH YMEHUM yCTaHAaBIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K OMNPEACIIEHHOMY KJacCy/rpymie
COoeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCH/IBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh yMEHUU XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »dJeMeHToB 1-4 mnepuonoB Ilepuogndeckold CHCTEMBI
xuMuueckux saemeHToB JI. M. MennaeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XMMHYECKHUX 3JIEMEHTOB M HUX COCAWHEHHUM IO TMEpUOAaM M
rpynmnam [lepuognueckoit cucteMbl XuMu4eckux 3meMeHToB 1. . MeHnneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHHE T€HETUYECKOW CBSA3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMM C IIOMOIIBI0 YPABHEHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hopMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHH II0
pa3IMYHBIM TpU3HAKaM (YHCIYy UM COCTABY PEArMPYIONIMX BEIIECTB, TEIJIOBOMY
s ekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIUM, yYacTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABIISITh ypPaBHEHHUS PEAKIUN pa3IddHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO 0OMEHA, yIUThIBas
YCIIOBUS, TP KOTOPBIX 3TH PEAKIIUHA UYT 10 KOHIIA;

chOpMHUPOBAHHOCTh yYMEHHUM TIPOBOJHTH PEAKIIMH, ITOATBEPIKIAOIINEC
KaYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHX BENIECTB, PACHO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;



c(hOpPMHPOBAHHOCTh YMEHHH  pPACKphIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJCKTPOHHOTO OallaHca
ITUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEaKIUU OT PA3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (npunuumn Jle [latenne);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHYECKUE IPOIIECCHI,
JeKAIUEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTHh MPEACTABICHUH 00 OOIMIMX HAYYHBIX MPHUHIUINAX M
HKOJIOTHYECKHUX MPOOIeMaxX XUMHIECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCIICHHS C HCIOJIE30BaHUEM
TIOHSITHSI «MACCOBAast JIOJISI BEIIESCTBA B PACTBOPEY», 00BEMHBIX OTHOIIICHH Ta30B MPU
XAMHYECKUX PEaKIMIX, MacChl BEIIECTBA WM 00BbEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO U3 YYAaCTBYIOIIHUX B PEAKIHH
BEIICCTB, TEIUIOBOTO 3(PdeKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIICCTB, NIPEBPAILICHUS U COXPAHCHUS YHCPTHUU;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA TTOJIb30BAHUS XUMHYCCKOU
NoCcyZiol M JabOpaTOpHBIM OOOpPYJIOBaHUEM, a TAaKXKE IpaBHiia OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX ONBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M  BBINOJIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3oKeHHEe TMEePOKCHIA BOJOpPOAAa B MPUCYTCTBUM KaTaau3aTopa,
OTpEJICTICHHE Cpellbl PAacTBOPOB BEHIECTB C IMOMOIIBIO YHUBEPCAIBHOTO
WHANKATOpA, BIUSHUE PA3NMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIiuu,
peakIMuu MOHHOTO OOMEHa, KayeCTBEHHBIC peakIuu Ha cynbdar-, kapOoHAT- U
XJIOPHUI-aHUOHBI, HA KaTHUOH aMMOHUS, PEIICHHUE IKCIEPUMEHTAIBHBIX 3a/1ad 10
temaM «Metamisl» u «Hemeramib») B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€301acHOCTH TPU OOPAIIEHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0OBAHHEM,
MPEACTAaBIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (¢GOpMe 3ammmcH
ypaBHEHHH COOTBETCTBYIOIIUX PEaKIUidl M (HOpMyIUpOBaTH BBHIBOABI HA OCHOBE ATUX
PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uHOpMAINIO, TOJYy4aeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpelCcTBa MacCOBOU
KOMMYHUKaIuu, IHTepHEeT U ApyTrux);

chOpMHPOBAHHOCT, ~ YMEHHMHA  COONIIOJATh  TpaBUjia  JKOJOTHYECKH
[IeJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIEISIX
COXPAaHEHHUSI CBOETO 3/I0POBBS W OKPYXKAIOIICH MPUPOTHON CpeIbl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OMPENCIEHHBIX BEIIECTB, TIOHUMAS



cvbeicn mokazarens IIJIK, moscHATP Ha mpumepax CHOCOOBI YMEHBIICHUS U
MPEIOTBPANICHHS KX BPEAHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIIUXCS ¢ OTPAHMYCHHBIMU BO3MOYKHOCTSIMU 370POBBS: YMCHHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIICCTB W
XUMHYECKUX SBIICHHA;,

JUIA CIIETIBIX W CHA0OBHUIANIMX OOYYalOIIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM O TR s rom—— (uu¢pposwIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypest
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKNUX COCTMHEHNN A. 3
M. byrneposa
Hroro mo pazmeny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJTKAHBI 2
29 HenpenenbHble yriieBoJOPOIbI: aTKEHBI, 6 1
aJIKa/IMeHBbI, ATIKMHbI
2.3 ApomMaTHYEeCKHE YTIIeBOI0POIbI 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
HX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kucaopoacoaepxamme opranHudeckue coelMHeHust
3.1 Cruptsl. @enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3zoTconepxainue OpraHnvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mno pazueny 3
Pazjnen 5. BoicokoMoJieky isipHble COeTUHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [lepruoanyeckuii 3akoH
1.1 u [leprnoanueckas cucTeMa XUMHYECKUX 3
anemenToB 1. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaiisl
2.2 Hemeramnsr 9 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5
' BEIIECTB
Utoro no pazneny 17
Paznea 3. Xumus 4 :KU3Hb
3.1 XUMMS U )KU3Hb 4
Uroro mno pazueny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue mayueH s | 06paOBATEIbHbIE
padoThl padoTsbI pecypest
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coemuaeHuit A. M. bytneposa, eé 1
OCHOBHBIE I0JIOKEHUS
[IpencraBienue o Kiaccuuxanuu
3 opraHnueckux Beuiects. Homenkmnarypa 1
(cucTemaTuyeckas) U TpUBUAIbHBIE
Ha3BaHMs OPraHMYECKHUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUYECKUH Psijl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTAaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINe 1
MIPEJICTAaBUTENN aJIKEHOB
8 IIpaktnueckas padora Ne 1. «Iloxyuenue 1 1
STWJIEHA ¥ U3yYEHHUE €ETO CBOUCTB)»
Ankaauensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyuenue 1

CHUHTCTUYCCKOT'O KaydyKa U PC3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 N
AneTuiieH — npocTenInii
MPEICTaBUTENb ATKHHOB

11 Beruncienus 1o ypaBHEHUIO XUMUYECKON
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCUYHOCTh
apeHoB

13 I'eneTrueckas CBsI3b YII€BOIOPOJIOB,
MPUHAIIIEKAIINX K PA3IMIHBIM KJIaccaM
[IpupoIHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh ¥ MPOAYKTHI €€ mepepadoTKH
[IpupoiHBIE HCTOUHUKH YTIIEBOJOPOJIOB:

15 MIPUPOJTHBIN ra3 U MONMyTHbIC He(TSIHBIE
rasbl, HeTh ¥ MPOIYKTHI € mepepaboTKu

16 KonTposnpHas pabota 1o pasueny
«YTIeBOI0pOIBDY

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOJ ¥ 3TaHoJI. BosiopoHast cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUIECHIJIUKOJIb
U TJIULEpUH
@DeHoJI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XMMHUYECKHUEe CBOICTBA,
IIpUMEHEHHE

20 Anpaeruapl: GopManbAaerua u

alcTaabACTU . AJ_IeTOH




OnHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 KHCITIOTBI: MypaBbUHAS U YKCYCHAS

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOThD)
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JSHCTBHE
CrnoxHbIe 2(UPHI KaK TPOU3BOHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX
3¢upos

26 Kupsl: rTuapoan3, MPUMEHEHHE,
OuoJsiornueckasi poJib >KUPOB
VYrneBopl: cocTaB, KiaccupuKarius.

27 Baxneiimme npeacTaBuTeNN: III0K03a,
bpykTo3a, caxaposa

28 Kpaxman u 1nemitono3a kak npupoHbie
MOJIUMEPBI
KonTponsHas paboTa 1o pazzaeny

29 «Kucnopoacoaepariye opraHn4ecKue
COEJIMHEHUS

30 AMWHBI: METHJIAMHH U aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE

31 OpPraHUYECKUE COECTUHEHUS, UX
Oouonorudeckoe 3HaueHue. [lentu sl

39 benku xak mpupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUSA




33 OcHOBHBIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI. 1
ITnactmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DNeKTpOHHAS KOHPUTYpaIisi aTOMOB

[Iepnoanueckuit 3akoH u [lepuoandeckas
CUCTEMa XMMUYECKUX 3eMeHToB JI. M.
MenpeneeBa, UX CBS3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeTUHEHUN
10 TPyMIaM U TeproiaM. 3HauCHUE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sneMmenToB .M. MenaeneeBa
B Pa3BUTHH HAYKH

Crpoenue BeniecTBa. XMMHUUYECKas CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBsI3U. BonopoaHast cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJIEKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

IlonsTHe O AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPLI.
MaccoBas [0 BelllecTBa B pacTBOpC




Knaccugukanus u HOMeHKIIaTypa
HEOPraHUYECKUX COECTMHEHHUI.
I'enernueckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KIIACCOB

Knaccugukamms XuMHUECKUX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS SHEPTUH PH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (AKTOPOB HA CKOPOCTb
XUMHUYECKON PEaAKIIUN»

11

DIEKTPOIUTHYECKAS TUCCOIHAIINS.
[Tonsatue o Bogopoanom nokazatene (pH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaponus opraHuveckux u
HEOPraHUYeCKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue 006 anexTpoauze
pacIiaBoB U PacTBOPOB COJEit

13

KonTtponpHas pabora no pazaeny
«TeopeTnueckue OCHOBBI XMUMUU

14

MeTtamisl, BX HOJI0XKEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOEHHs aTOMOB. O01THE
(u3nueckre CBOCTBa METAIIOB




15

CrinaBel METaJUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIIPSKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METAJUUIOB (HATPUH, Kaaui, KalbIUH,
MarHui, aJIOMUHUN) U UX COCAMHEHUI

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XUMHUYEeCKHe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCAUHEHHI

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«MeTamisl»"

20

HemeTtamnel, X M0JI0KEHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCcKre CBOKMCTBA HEMETAILJIOB.
AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cepbl, hochopa u yriiepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U
UX COEOUHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u
UX COEOUHEHUN

24

XHUMUYECKUE CBOMCTBA yriepoaa, KpeMHUS
U UX COeOUHEHUU

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN




26

O00011eHrEe U CUCTeMaTU3alisl 3HAHUH 110
TeMe «HemeTtamnny. Beraucnenus mo
YpaBHEHUSIM XUMUUYECKUX PEAKIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemetanmsi"»

28

KontponbHas pabora no temam
«Metamael» 1 «HemeTaminny

29

Heopranunueckue u opranudeckue
kucnotsl. Heoprannueckue u
OpraHMYeCcKrUe OCHOBAHUS

30

AmboTepHbIe HEOPraHUYEeCKHe U
OopraHuyeckue coequHeHus. ['eneTnueckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIECTB

31

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUUYEeCKON 1
MUIIEBON O€30TIaCHOCTH, PA3BUTHH
MEIULIMHBI

32

[IpencraBienus 06 00X HAYIHBIX
MPHUHIIUIIAX TPOMBIIILICHHOTO MOJTyYCHUS
BAXHEHIINX BEIIECTB

33

Yenosek B MUPC BCUIECCTB U MATCPHUAJTIOB

34

Xumus u 3A0POBBEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus, 10 kinace/ 'a6puensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxunonepHoe obmiectBo «M3narensctBo «IIpocsemenuen», 2021r.
Xumus, 11 knace/ 'a6puensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3natensctBo «IIpocsemenuen», 2021r.

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

Xumus (6a30BbIN ypoBeHb). Peanuzanius oOpa3oBaHus: METOIUYECKOE TOCOOUE
ans yuurens / Kasepuna A. A., [Tuuyruna I'.B; nox pea. I'.B. [Tuuyrunoi. M. :
OI'BHY «MHuctutyT crpateruu pa3Butusi oopazosanus PAOy, 2022 81 c.:u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET
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