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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE CpelHero oduiero oOpazoBaHus pazpadboTaHa
Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «OO0 obpa3zoBaHuU B
Poccuiickoit ®enepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUs (eaepalbHON
oOpaszoBaTebHON mporpamMmbl  cpeanero obmiero ooOpaszoBanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE
COO, c yuérom Konuenuum npenogaBaHus y4eOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTeibHbIX opranu3anusax Poccuiickoit denepaiyu, peanau3yonux OCHOBHbIE
oOpa3oBaTeibHblE MPOrPAMMBbI, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoii ®@enepauuu Ha nepuoa Ao 2025 roga» (Pacnopsikenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpPOrpaMMbl MO XUMHH, K ONPEIEICHHUIO
oOmielt crpateruu OOyuY€HHUs, BOCHHUTAHMSI U Pa3BUTHUS OOY4AIOUIUXCS CPEACTBAMHU
yuebHoro npenMera «Xumusi» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHuenTyanbubie mnonokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpeOOBaHWM K YPOBHIO TMOJTOTOBKHU
BBIMTYCKHUKOB.

XuMHUYecKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON  OpraHu3allM, SABISAETCS HEOThEMJIEMOM YacThlo MX
obOpasoBaHHOCTH. OHO  CIyXXHMT 3aBEpLIAIOLUIMM  3TallOM  peaju3aluu  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, NPUCYIIHUX
LIEJIOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHUs. DTH LIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB NPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, A
TaKXe IKOJOTNYeCKH 0OOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 370POBBIO U IIPUPOIHOMN
cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUsI CPEJCTBAMH YUEOHOTO MpeaMeTa «XHUMHS», COJIepKaHUE U
IOCTPOEHUE KOTOPOTO ONPEIENIEHbl B MIPOrpaMMe MO XUMHUHU C YYETOM CHELMPUKU
HayKd XUMHUH, €€ 3HAYeHUs B IIO3HAHWM MPUPOJABI M B MATEPUAIBHOW KH3HU
obmiecTBa, a Takke ¢ Y4€TOM OOMMX LeJell U NPUHLUIOB, XapaKTEePHU3YIOLIUX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeIHero oOmiero oopasoBaHus B Poccuiickoii
Oenepanun.

XuMHUsl KakK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK WIpaeT 0co0yl0 poiib B
COBPEMEHHOMW IMBUJIM3AIUH, B CO3/JaHUU HOBOM 0a3bl MaTepHalbHON KyIbTyphl. OHa
BHOCUT CBOH BKJIaJ B (POPMHPOBAHUE DPAIMOHAJIBHOIO HAYyYHOI'O MBIILJIEHUS, B
CO3/1aHHE LEJIOCTHOTO IMpPEACTaBICHUS 00 OKpPY)KAloIleM MHpEe KaK O €JIMHCTBE
NpUPOJBI U YeJOBeKa, KOTopoe (opMHpyeTCs B XMMUU HAa OCHOBE IOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXAY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3auMOAEHMCTBYsSI C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS cCTajia
HEOTHhEMJIEMON YacCThbl0 MHUPOBOM KYJIBTYPbl, HEOOXOJAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa W JKU3HM Kaxaoro ujgeHa ooOmectBa. CoBpeMEHHass XHMHS KAk Hayka
co3uaTelibHasg, Kak HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHa Ha pelIeHUe



I00aIbHBIX  MOpOOJEM  YCTOMYMBOTO pa3BUTHUS —UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMMH IENSIMA W TNPUHIUIIAMH CPEIHETO OOIIero
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI YPOBEHD
W3YUYCHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEITHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMA, MPOJOJDKEHUS] 00pa30BaHus B Pa3IMUHBIX
00J1acTsX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumMus» U «OOmas W HEOpraHuyuecKkas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHUU (C BKIIOUCHHEM 3HAHWN W3 00IIer XUMHUH) U
oprannyecko xumuu. DoOpMHUpOBaHUE JAHHON CHUCTEMbl 3HAHUM TPU H3YYCHUU
npeaMeTa 00ecreynBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB Y TEOPUN XUMHUH.

Crpyktypa conepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas Xumus» copMuUpoOBaHa B MpPOrpamMme [0 XUMHUHM Ha OCHOBE
CUCTEMHOr0 TMOJX0Ja K M3YYEHHIO Yy4yeOHOro Marepuasa U 00yCIIOBJIEeHa
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha OMpPEACIEHHBIX TEOPETUUCCKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOi XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHHS OPraHMYECKUX COEAUHEHUW, a TakKe€ Ha ypOBHE
CTEPEOXUMHYECKUX U DJIEKTPOHHBIX MPEACTABIECHUN O CTpOEHUH BelecTB. CBeaeHus
00 m3ydaeMblX B Kypce€ BEIIeCTBaxX JAIOTCA B Pa3BUTHUU — OT YTJIEBOAOPOJOB O
CJIOHBIX OMOJIOTUYECKH aKTUBHBIX COeJWHEHUH. B Kypce opraHmyeckoil XuMuu
MOJIy4JaloT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
NEpBOHAYATbHBIE TIPEACTABICHUS O XWMHUYECKOW CBS3H, KIACCU(PUKAIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKOM
peakiuu.

[lon HOBBIM yrioM 3peHuss B TmpeameTe «XuUMHUs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOpETUYECKU MaTepual ©  (HAKTOJOTHMUECKHE CBEIEHUS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudeckas
XUMHS» OOYyJaromuMcsi TIPEIOCTaBISIETCS BO3MOXKHOCTH OCO3HAaTh 3HAauYCHUE
MEPUONYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOIOJOTUYECKHUX MO3UIINMH,
rIyOo’)ke TOHATH WCTOPUYECKOE W3MEHEHHEe (QYHKIMA OSTOTO 3aKoHa — OT
00001maroIIei 10 00BSCHAIOMIECH U TPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHUM O BOXKHEWMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHH, a TAK)KE€ O XUMHUUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUA JomnonHsAeTcs B Kypcax 10 u 11 xkiaccoB anementamu
COAEPKaHUsI, HWMEKIIUMH KYJIbTYPOJIOTHYECKMM W NPUKIAAHOM Xapakrtep. OTH
3HaHUSl CIOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKamH,
PacKpbIBAIOT €€ poJib B MO3HABATEIBHON M MPAKTHUYECKON NESITEIHbHOCTH 4YE€I0OBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JACTU TEOPUU U



MPAKTUYECKUX MPWIOKEHUNA XHUMHUH, MOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCA B
OOIlIECTBEHHO U JMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBA3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh UHPOPMAIIUIO U MPUMEHSTH €€ JJIsl TIOTOJHEHUS 3HaHUM,
pEILICHUSI MHTEIUICKTYaJbHbIX U DKCIEPUMEHTAJIBHBIX HCCIEAOBATEIbCKUX 3a7ay. B
LEJIOM COJIep>KaHue y4yeOHoro mnpeamera «XUMUS» JAHHOTO YPOBHS HU3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHUE Y OOYUAIONIUXCS MHUPOBO33PEHUECKON OCHOBBI
Ui moHMMaHusa (uiocopCKuX HUIeH, TaKUX KaK: MaTepHallbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro Mupa, 0O0YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUHN MYTEM SKCIEPUMEHTA
U PpEIICHUS TMPOTUBOPEUYUN MEXAYy HOBBIMU (aKTaMH U TEOPETHUUYECKUMHU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH DKOJOTUYECKHX MpoOjeM, a
Takke MpobsieM cOepexeHUs IHEPTeTHUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B nmane pemeHuss 3agady BOCIMUTAHMS, Pa3BUTHS W COUMAIM3AIUU
oOydJaromuxcs MPUHATBIE NPOTrpaMMON IO XUMHUHM TOAXOABl K ONPEACIICHHUIO
COJIEp)KaHMsI W  TIOCTPOCHUS TMpeaMeTa TPeayCMaTpUBalOT  (HOPMUPOBAHHE
YHUBEPCAJIbHBIX YUEOHBIX JCHCTBUM, UMEIOIIUX 0a30BOC 3HAUCHHUE JJIS PA3TUYHBIX
BUJIOB JICSITEILHOCTH: peIIeHus] TMpoOJsieM, TIOMCKa, aHailu3a U o0paboTKu
uHpopMaluK, HEOOXOAUMBIX JJIE TPUOOpPETEeHMs] ONbITa MPAKTUYECKOW U
UCCIIEA0BATEIBCKON IEATENIBHOCTH, 3aHUMAOLIEH BA)KHOE MECTO B IO3HAHUHN XHUMUHU.

B nmpaktuke mnpenojaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEJHEr0 OO0IIEero 0Opa3oBaHMs, MPHU ONpEETCHUU
COJIEpKATENIbHOM XapaKTepUCTUKHU 1eJNeil HW3y4YeHUs NpeaMEeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAJUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKd KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOU
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJAMYECKOW TOYKM 3pPEHUS TAaKOM MOAXOJ K OMNPEICIICHUIO UEJIeH HW3y4YCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo [aHHOW TOYKE 3pEHUS TJIABHBIMU HUEIAMU U3YUEHUA npedmema
«Xumun» na 6azoeom yposne (10 —11 xi.) aBrusrorcs:

e (QopMHpOBaHME  CHCTEMBl XUMHUUYECKHX  3HAaHMM  KaK  BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOWU
JeXaT KII0YeBble MOHATHS, (DyHIaMEHTaldbHBIC 3aKOHBI U TEOPHH XHMHH,
OCBOCHHE $3bIKa HAayKH, YCBOCHHE M MOHUMAaHUE CYIIHOCTH JIOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPHUEH UX
Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHHe W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIUNA, HEOOXOMUMBIX ISl IPHOOPETCHUSI YMEHUN
OPUEHTHUPOBATHCA B MUPE BELIECTB U XUMUUYECKUX SIBIICHUN, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTHYECKOW U TOBCETHEBHOM KU3HU;

e pa3BUTHUE YMEHUU U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHUEM  XHUMHYECKOTO0  JIKCIIEPUMEHTAa, COOJIOJIEHHEM  MpaBUil
Oe3omacHOro oOpalleHus ¢ BEIeCTBAMH.



Hapsiny ¢ stum, copeprkaTenbHas XapaKTEpUCTHKA LEJed U 3a1ad U3Y4YCHHS
MpeJMETa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHM C
HOBBIMHM TPUOPUTETAMH B CHUCTEME CpeaHero obmero obpazoBanuss. CerogHs B
MPEeNoJaBaHUU XMUMHH B OOJbIICH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJiepkKaHus 00yUYeHHs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
o011e00pa3oBaTebHONM  OpraHM3alliy, BJIAJCIONIETO0 HE HA0OpOM 3HAHWUM, a
(YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb CHOCO0AaMHU U YMEHHUSIMH aKTUBHOTO
MOJIy4eHHMs] 3HAHUW M TPUMEHEHHUS MX B pEaJbHOM JKU3HU JUIsl PpEelleHUs
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM npu U3y4eHUH NpeaMeTa « XUMHUs JOMUHHUPYIOLIEe 3HaUYeHUe
NpUOOPETAIOT TAKUE UeaU U 3a0ayu, KaK:

e ajanTanus OOy4YalIIUXCA K YCIOBUSM JUHAMUYHO DPA3BUBAIOUIETOCS MUPA,
dbopMHUpOBaHUE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHuIo, COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY  TNPUHATUIO
IPaMOTHBIX PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX, CBA3AHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

e (QopmupoBanne 'y oOydamImMXCAd  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIM), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE IJIsi Pa3JIMYHBIX BHJIOB
NeSTEBHOCTHU: PEIICHHs Mpo0IieM, MOUCKa, aHajIu3a U 00paboTKN HHPOPMAIINH,
HEOOXOJIMMBIX JUIsl MPUOOPETEHUsSI OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TO3HaHUM XUMHH, a TaKkKe i1 OIEHKA C TO3UIUA
HKOJIOTHYECKON 0e30MacHOCTH XapakTepa BIUSHHUS BEUIECTB U XUMHUYECKHX
IIPOIIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOIHYIO CPELY;

e pa3BUTHE I[I03HABATEJIBHBIX HWHTEPECOB, HHTEUIEKTYalbHBIX U TBOPYECKUX
CIOCOOHOCTEH O00yYarOIMMXCsl: CIHOCOOHOCTH CaMOCTOSITEILHO TPHOOpETaTh
HOBBIC 3HAHUS 0 XMMHH B COOTBETCTBUHU C >KM3HEHHBIMU TMOTPEOHOCTSIMHU,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTMH [JIsi TOHCKa U
aHanu3a y4yeOHOW U  HAay4YHO-TIOMYJIAPHON MHPOPMAIMH XUMHUYECKOTO
CoJlepKaHUS;

e (opMHpOBaHHE U pa3BUTHE y OOYYAIOIIMXCS aCCOIMATUBHOIO M JIOTUYECKOIO
MBILUICHUS, HAOMI0JaTeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpBIE
0COOCHHO HEOOXOJUMBI, B YAaCTHOCTH, NpU IUIAHUPOBAHUU U TPOBEACHUU
XUMHYECKOr0 3KCIIEPUMEHTA;

e BOCIHTaHHWE Yy OOydaromuxcsi  yOeXIEHHOCTH B  T'yMaHHUCTUYECKOU
HAIpPaBJICHHOCTU XUMUH, €€ BaXXHON POJM B PEIICHHM II00AIBHBIX MpoOIeM
PALMOHAIIBHOTO MTPUPOAOIIOIb30BaHUs, TONOJHEHUS SHEPTETUYECKUX PECYPCOB
U COXPaHEHUs NPHUPOAHOTO PABHOBECHSA, OCO3HAHMS HEOOXOJUMOCTH
OepeXHOro OTHOIICHHUS K MPUPOJIE U CBOEMY 37J0POBBIO, a TaKkKe MPUOOpEeTeHUs
ONbITA MCIOJB30BAHUS TIOJYYEHHBIX 3HAHUW I TPUHATUS T'PaMOTHBIX
pELICHHI B CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMU.

B yueGHOM miiane cpenHero o01iero oopazoBanus mpeaMer « XuMus» 0a3oBoro
YPOBHS BXOJUT B COCTaB NMpeAMETHON 00nacTu «EcTecTBEHHO-HAyUHbIE IPEIMETHI.



OO61iee 4uciio 4yacoB, OTBEAEHHBIX ISl U3YyYEHUs XUMHH, HA 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanusi, coctapiseT 68 yacoB: B 10 knacce — 34 yaca (1 vac
B Hezeno), B 11 kimacce — 34 gaca (1 yac B Heenio).

YUYET PABOYEHN INPOI'PAMMBI BOCIIUTAHUSI MBOY «T'MMHA3US
Ne31»

[Iporpamma yueOHoro mnpenMera «Xumusi. ba3oBblil ypOBEHB)» MOJHOCTHIO
cornacyercs ¢ [Iporpammoit Bocniutanuss MbOY «I'umuazus Ne31».
JloObpocoBecTHast paboTa yduTessi Ha ypOKe, HampaBieHHas Ha JIOCTUXKEHUE
MOCTaBJICHHONW BOCMUTATENBHON 1€, IMO3BOJIUT OOYydYaromeMycs TOTyYUTh
HEOOXOJMMBIE  COIMAIbHBIE  HABBIKM, KOTOpPBIE  TMOMOTYT €My  JIydIle
OPUEHTHPOBATHCS B CII0’)KHOM MHPE YeJIOBEUECKUX B3aUMOOTHOIIECHUH, YPPeKTUBHEE
HaJlaXXKMBaTh KOMMYHHUKAIIMIO C OKPYKAIOIIMMHU, YBEpPEHHEE ce0si UyBCTBOBATH BO
B3aMIMOJICHCTBUM C HHUMH, TPOJYKTUBHEE COTPYJAHHYATH C JIFOABMH Pa3HBIX
BO3PACTOB U Pa3HOTO COIMAILHOTO TOJIOKEHUSI, CMeJIee UCKATh U HaXOJIUTh BBIXOJIbI
U3 TPYAHBIX KU3HCHHBIX CUTYaIlMi, OCMBICIICHHEE BIOUPATh CBOW KM3HEHHBIN MTyTh
B CJIOKHBIX MTOMCKAX CYACTBS JIJIS ce0sl M OKPYIKAIOIIUX JTFOJICH.
Peanuzayusn neoazozuuecKkumu pabomnukamu 60CRUMAMENbHO20
nomenyuana ypoka npeononazaem cieoyrwuiee:
® VYCTAaHOBJIEHHE  JOBEPUTEIBHBIX  OTHONIEHUH  MEXIy  MeJaroru4eckum
pabOTHUKOM M 00YYalOIMMHUCS, CIHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUSITHIO
oOyJaromumucss TpeOOBaHMH U TPOCBO  TeAarorudeckoro pabOOTHHKA,
NPUBJICYEHUIO HX BHHUMAaHHMS K oOOCyXJaemMoil Ha ypoke uHpopmaiuu,
aKTUBH3AI[MU TT0O3HABATEILHON J1€ITeNbHOCTH;
e mnoOyxjaeHue oOydJarommxcs coOJioIaTh Ha YpPOKE OOMICTIPUHATHIE HOPMBI
MOBE/ICHMSI, TIPaBMJIa OOIICHUS CO CTapIIUMU (MI€IarorMYeCKUMH paOOTHHUKAMU)
U CBEpPCTHHKaMHU (OOydYaromMMHKCS), NPUHIUIB Y4eOHOW JUCIUIUIMHBI U
CaMOOpPTaHHU3aIUH;
® [IPUBJICUYCHHE BHUMAHUS OOYJAIOUIUXCS K IIEHHOCTHOMY acCIeKTy M3ydaeMbIX Ha
ypOKax SIBICHHM, OpraHu3anus uX paboThl C MOIy4aeMOl Ha YPOKE COIHAIBHO

3HAUMMON WHGpOpMaNMe — HWHHUIIMUPOBAHKUE €€ OOCYXICHHS, BBICKA3bIBAHUS
oOydJaromMMHCS CBOETO MHEHHS IO €€ TOBOJY, BBIPAOOTKHM CBOETO K HEU
OTHOILIEHUS,

® CMOJIb30BAaHWE BOCIUTATENbHBIX BO3MOXHOCTEH coiepkaHusi y4eOHOro
npenMeTa d4epe3 JIEMOHCTPAIHMI0 OOYYaromIMMCS TPUMEPOB OTBETCTBEHHOTO,
IPAXKJIAHCKOTO TOBEICHUS, MPOSIBICHUSI YEJIOBEKOJIIO0US U T0OpPOCEepIEUHOCTH,
yepe3 MnoJ00p COOTBETCTBYIOLIMX TEKCTOB JJI YTEHUS, 3a7ay JUisl pElICHUs,
IPOOJIEMHBIX CUTYaIIUH JIJ1s1 0OCYKJICHUS B KJ1acce;

® [PUMEHEHUE HA YPOKE HUHTEPAKTUBHBIX (QopM padOThl C O00Yy4YaIOIIUMUCH:
WHTEJUIEKTYalbHbIX WIP, CTUMYJUPYIOIIUX T[O3HABATEIbHYID MOTHBALIUIO
oOyyJaromuxcs; AUIAKTUYECKOr0 TeaTpa, IJe IOJYyYEHHbIE Ha YpOKE 3HaHMS
OOBITPBIBAIOTCS B TEaTPAIbHBIX IMOCTAHOBKAX; JAUCKYCCHUM, KOTOpbHIE JarOT



0o0ydJaromumMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO

Jyasnora; rpynnoBoil paboThl wiaM paboThl B Mapax, KOTOPbIE y4aT KOMaHJHOMU

paboTe U B3aMMOJICHCTBUIO C APYTUMU JETHMH;

® BKJIIOUYCHHE B YPOK HWIPOBBIX MPOLEAYP, KOTOpPhIE IMOMOTalT TMOAJIEePKATh
MOTHUBAIMIO O0YYAIOUIMXCS K TMOJYYEHUIO 3HAHUM, HAJAXUBAHUIO MO3UTUBHBIX
MEXKJIUYHOCTHBIX ~ OTHOIIEHWHW B  Kjacce, IOMOTaloT  YCTAaHOBJIECHUIO
no00poxkenaTeIbHOM aTMoCc(ephl BO BpEMS ypOKa;

e opraHuzanus medcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX OO0YYAIOIIMXCS HAJl
UX HEYCIEBAIOUMMHU OJHOKJIACCHUKAMU, JAIONIEr0 WM COIMAIbHO 3HAYMMBIN
OTIBIT COTPYTHHYECTBA U B3aUMHOM MTOMOIIIH;

® UWHUIMUPOBAHUE U MOACPIKKA UCCIIEIOBATEIILCKON NEATeIbHOCTH 00yYaromuXCs
B paMKax peaju3alid UMH WHIUBHIYAIbHBIX M TPYIIOBBIX HCCIICIOBATEIBCKAX
MPOEKTOB, 4YTO JAacT OOYYalIMUMCS BO3MOXHOCTh MPUOOPECTH HABBIKU
CaMOCTOSITEJILHOTO PEIICHUs] TEOPETHUECKON TMpoOJieMbl, TEHEPUPOBAHUS U
oopMIICHUST COOCTBEHHBIX MJEH, YBOKHTECIBHOTO OTHOIICHHS K UY)KHM HICIM,
obopMIICHHBIM B paboTax JPYrUX HCCIENOBATENIe, HaBBIK ITYOJIUYHOTO
BBICTYILJICHUSL TIEPE] ayJAUTOpPUEH, apryMEHTHUPOBAHHMS M OTCTAaWBaHHS CBOCH
TOYKH 3PCHUSI.

Peanuzanus BocnmuTaTeILHOTO TMOTEHIIMANIA YPOKa IeJaroraMu-mpeaMeTHUKaMu
IperoiaraeT co3ilanue arMocepbl TOBEpHUs K YyUHUTENI0, MHTEpeca K IMpPeaMETy;
0TOOp BOCIUTHIBAIOLIETO COAEPKAHUS YpPOKA; HCIOJIb30BaHUE AaKTHUBHBIX (opm
OopraHu3aluy y4eOHOH JesITeIbHOCTH Ha YPOKe.

Cozoanue ammocghepuvt 0oeepus K yuumero, uHmepeca K npeomemy:

e HedopmanbHOE 00IIEHHE YUUTENS U yYEHUKA BHE YPOKa;

® KCIIOJIb30BAaHUE HA ypPOKaX 3HAKOMBIX JIETSM aKTyaJbHBIX MPUMEPOB W3 KHWUT,
MYJIBTGUIBMOB, UID;

® KCIIOJIb30BAaHUE MOTEHIIMANIA FOMOPAa;

e oOparieHue K JUYHOMY OIBITY YYCHHUKOB;

® BHHUMAaHHE K HWHTEpECaM, YBJICUCHUSAM, MO3UTUBHBIM OCOOCHHOCTSIM, ycreXam
YUCHUKOB;

® TMIPOSIBICHHE YJacTHsl, 3a00Thl K YUCHUKY

e cosznanue (haHTa3MITHBIX MUPOB U BOOOpaKaeMbIX CUTYyaIUil Ha YPOKE;

® CO3/aHWE MIPHUBJICKATEIBHBIX TPATUIINHN Kilacca/KaOMHETa/ypoKa;

® TIpU3HAHUE OMHMOOK YUHTEIIEM;

® THIaTeNIbHAS TIOJTOTOBKA K YPOKY.

Omo6op socnumuleaOuiezo coO0eplHcanus ypoKa:
® BKIIOYCHHE B YPOK BOCIHUTHIBAONICH WH(GOPMAIIUHU, OpraHu3aIis padoThl C HEM,

noOyXIeHHE K 00CYKIEHUIO, BBICKa3bIBAHUIO MHCHHM, (OPMYITUPOBKE

e COOCTBEHHOI'O OTHOIIICHUS K HEM;

® [IPUBJICUCHHE BHUMAHWs YYCHHKOB K HPAaBCTBEHHBIM MpPOOJIEMaM, CBS3aHHBIM C
MaTepHaioM ypoKa;

® TMIPUBJICUYCHHE BHUMAHUS YUEHUKOB K TIpoOIeMaM OOIIeCTBa;



e exeHelenbHOe ucnonHeHne I'mvHa PO (mepexg HavamoMm mnepBOro ypoka) B
COOTBETCTBHH C TPEOOBAHUSIMU 3aKOHOJATEIbCTBA.
Hcnonvzoeanue akmueHvlx (opm opzanusayuu y4eOHOU OeAmenbHoOCmu Ha
YPOKe:
® UHTEpaKTUBHbIE (OPMBI OpraHU3alUU ACSATENBHOCTU: Yy4eOHBIE JTUCKYCCHUH,
BUKTOPUHBI, POJIEBBIE, IE€JIOBbIC U HACTOJILHBIC UI'PHI U T. I1.;
e OpraHuM3alus UCCIEA0BATEIbCKON U IIPOECKTHOU IEATEIBHOCTH YUYECHUKOB.

COIAEPKAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMMUH

[IpenmeT opraHMyeckod XUMHUHU: €€ BOZHUKHOBECHHE, PAa3BUTHE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTepUaNiOB. Teopus CTPOCHUSI OPraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE TosiokeHHs. CTpyKTypHbIE (OPMYIIbI
OpraHM4ecKuX BemiecTB. ['omosorus, nuzoMmepusi. XMMHUUYECKasl CBSI3b B OPTraHUYECKUX
COEJIMHEHUSX — OJIMHAPHBIC U KPAaTHBIC CBS3HU.

[IpencraBnenne o kinaccuduKalMu OpraHWYecKWX BemiecTB. HomeHnkiaTtypa
OpraHMYeCKUX COEIMHEHUM (cucTeMarhueckas) W  TpUBUAJIbHBIE HA3BaHUS
BaKHEWUILINX MPEACTABUTENIEH KIAaCCOB OPraHMYECKHUX BEILIECTB.

OKCIEpUMEHTAJIbHbIE METOABl M3YYEHHUsI BEIIECTB W HMX MPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
MOJICTUPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOIIOIEHHE M OMUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO MPEBPAIEHUI0 OPraHMYECKUX BEIIECTB NIPHU
HarpeBaHuu (TJIaBJIeHUE, O0YTIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psAn. Meran u 3taH —
MPOCTEUIITNE TPEACTABUTEIN alKaHOB: (PU3NYECKUEe W XWMHUYECKHE CBOMNCTBA
(peakuuy 3aMEIICHUs] W TOPEHUs), HAXOXKJIECHHE B NPUPOAE, IMOIYyYEHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHH psAn. DTUIEH W NPONHIEH —
MPOCTEUIITNE TPEJCTABUTEIN alKeHOB: (PU3NYECKHEe W XWMHUYECKHE CBONCTBA
(peakuuMyu  TUAPUPOBAHUS, TAJIOTEHUPOBAHUA, THUApPATAMU, OKHUCJIEHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u wmetunOyranuen-1,3: cTpoeHHe, Ba)KHEWIINE
XUMUYECKHE CBOMCTBA (peakuus nojauMmepuszauuu). [lonyueHne CHHTETHYECKOIO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUM Psill. ALIETHUIICH —
MPOCTEHIINIT  TpeACTaBUTENb AJKUHOB: COCTaB, CTpoeHUE, (U3UYECKUE U



XUMHYECKUE CBOMCTBA (peaklUu TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUIAPATALNH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHHe, (U3MUECKHME W XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUsT W HUTPOBAHUS), MOJYyYEHUE W TpUMEHEHue. 1oayon:
cocmas, cmpoenue, pusuiecKue u XumMuiecKue ceoUcCmea (peakyuu 2ai02eHuposans
U HUMpOBAHUs), noayyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas
CBA3b MEK]ly YIIE€BOJOPOJAMH, IPUHAIICKAIUMHU K PA3JIUYHBIM KJIACCaM.

[IpuponHble MCTOYHUKHM YIiIeBOAOPOAOB. IIpupomHelii ra3 U IIOIyTHBIE
HedTanble ra3pl. Hedpts m e€ mnpoucxoxaenue. CrocoObl mnepepaboTku HedTu:
MEPErOHKa, KPEKUHT (TepMHUYECKHM, KaTaduTH4eckuil), nuponaus. I[IpogykTsl
nepepaboTku HeTH, UX NMPUMEHEHHE B MPOMBILUIEHHOCTH M B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOABbl M3YYEHHUsI BEIIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IiacTMace, KaydyyKoB U pe3uHbl, Kosutekuu «HepTe» u
«Yroyb», MOJEIUPOBAHUE MOJIEKYJ] YIJIEBOAOPOJOB U TaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MIPAKTUYECKON pabOThI: MOTYyYEHUE ITHIICHA U U3YYEHUE €T0 CBOMCTB.

PacuétHrie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BEMA,

KOJIMYECTBAa HMCXOJHOTO BEIIEeCTBA WJIM MPOJYKTa PEaKIMU IO U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamnue opranudeckKue coeJMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOA M JTAaHOJN: CTPOEHHUE,
¢uznueckre M XMMHYECKHE CBOMCTBAa (peaklMM C aKTUBHBIMHU METaJUIaMH,
raJoreHoBOJAOpOAaMHU, TOpPEHHE), TpUMEHEHUE. BoaopoaHble CBSI3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIA M 3TaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHoroaToOMHBIE CIIUPTHL. DTUIICHTIIMKOIb U TIULEPUH: CTpOeHUE, HU3NIEeCKre
U XHMHYECKHE CBOWCTBAa (B3aMMOJICMCTBHE CO IIEJTOYHBIMM  METAJIAMH,
KaueCTBEHHAs pEaKkUus Ha MHOTOaTOMHbIE cHUpPThI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHeHue rniepruHa U STUIEHTJIUKOIIS.

@deHoN:  CTPOCHHE MOJEKYNbl, (U3MYECKHE U XUMHYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anbaerunsl u kemornsl. DopMaIbACTUl, alleTAIBICTHI: CTPOCHHE, (DU3UIECKUE
U XUMUYECKHE CBOICTBa (peaklMH OKHUCJIEHUS U BOCCTAHOBIICHUS, KAUECTBEHHbBIC
peaKkium), NoJy4eHUe U MPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAsg U yKCYCHas
KHUCIIOTBI: CTpOCHHE, (M3MUECKHEe W XUMHUYECKHE CBOWCTBA (CBOWMCTBA, OOIIME IS
KJIacca KHUCIIOT, peakius 3TepruduKaIim ), modydeHrne u npumenenne. CteapuHoBas u
OJICMHOBAsl KUCIOThHI KaK MPEICTABUTENMN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIINX KapOOHOBBIX KUCIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3pUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. | MAPOIHU3 CIOXKHBIX
a¢upoB. XKupel. ['maponus xkupoB. Ilpumenenue »xupoB. buonorudeckas poiib
KHUPOB.



VYrneBoasl: cocTaB, Kilaccu(ukanus yrieBoaoB (MOHO-, AU- U MOJHCAXAPUIBI).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
Gu3nyecKkue U XMMHYCECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUAYHBIM PacTBOpOM okcujaa cepedpa(l), BocctaHoBneHue, OpoxkeHue
[JIIOKO3bI), HAaXOXJEHHWE B TMpUPOJE, NPUMEHEHUE, OHOJIOTHYECKas pOJib.
dorocunTe3. OpyKTO3aKaAKU30MEPTIIOKO3BI.

Kpaxman u nemiiono3a kak npupojasnble nonumepbl. CTpoeHHe Kpaxmana u
nemnono3bl.  duznueckrue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAJIbHBIE METOAbl HU3YYEHHUsI BEIIECTB W HMX MPEBpalleHUN:
npoBejJcHUEe, HAONIOJEHWE U OINHMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE HTaHOJIA
okcugom wmenu(ll)), MHOrOaTOMHBIX CHOUPTOB (B3aUMOJICHCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHHE aMMHMAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmenau(ll), B3aumojelicTBue Kpaxmaiga C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBAa HCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMUM IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHUYecKue coequHeHus. Puznyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha mpuMmepe riauiuHa). buonornyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mpuUpOIHBIE BBICOKOMOJEKYJApHbIE coequHeHus. llepBuunas,
BTOpUYHAST U TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeIKH.

OKCIEpUMEHTAJIbHBIE METOAbl MW3YYEHHUsI BEIIECTB W HMX MPEBpALICHUN:
HAOJIIO/ICHNE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAIlMs OCIKOB TMPHU
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COCMHEHUSA

OCHOBHbIE TOHSTUS XWMHHU BBICOKOMOJIEKYJISIPDHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YYEHHUsI BEIIECTB U MX MPEBpaALICHUN:
O3HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMETHBIX CBSI3€ PU U3YYEHUU OpraHnyeckon xumuu B 10
KJIacCE€ OCYIIECTBISICTCS YEpE3 HMCIOJb30BaHUE KaK OOIIHUX E€CTECTBEHHO-HAYUYHBIX
MOHSATUN, TaK U TOHSTHUH, SIBISIOMIUXCS CUCTEMHBIMHU JJI1 OTIEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHUS: SIBICHHE, HAyYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHalW3, CHHTE3, KIacCHU(pUKalus, MEPHOANYHOCTh, HAOIIOJCHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHE.

®dwuszmka: marepus, OHEprus, Macca, aToM, DOJEKTPOH, MOJIEKya,
DHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
(u3HUeCKre BEIIMUNHBI ¥ €IMHULIBI UX U3MEPCHHUS.

buonorusi: knetka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3MeE,
¢orocuHTe3, OWONOTMYECKHM aKTHBHBIE BemlecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOpPHBIE TOPOJBI, TMOJE3HBIE HCKOMAeMble, TOILTUBO,
PECYpCHI.

TeXHOMOTUS: TUIIIEBBIC MPOIYKTHI, OCHOBBI PAIIMOHATHLHOTO MTUTAHUS, MOFOIIIHE
CpeICTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaabl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUN 37eMeHT. AToM. SIIpo aToma, U30TONBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue ypOBHHU, MOAYPOBHH. ATOMHBIE OpOWTa M, S-, P-, - 3JIEMEHTHI.
Oco0OeHHOCTH pachpeeleHUs] AJIEKTPOHOB IO OpOUTANsIM B aTroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOHPUTYpaLKs aTOMOB.

Ilepnoanueckuii 3akoH u lleproanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CBsa3p mnepuoaumdeckoro 3akoHa u Ilepuonuyeckoil CUCTEMBbI
xuMmuueckux 3iemeHToB [[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHS CBOMCTB XWUMHYECKHUX JJIEMEHTOB W
o0pa3yeMbIX UMM MIPOCTHIX U CIIOKHBIX BEIECTB 0 TPyIIaM U nepuogam. 3HaueHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUUYECKass CBA3b. BuIbl XMUMHUYECKOH CBS3U
(KOBaJeHTHAs] HEMOJIIpHAs M TOJIApHAas, HOHHAs, MeTajuinueckas). MeXaHU3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOHW CBsi3u (OOMEHHBII ©  JOHOPHO-
akuenTopHelil). BopopoaHas cBA3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTb.
Crenenbokuciienusi. MoOHbI: KATHOHBI U AaHUOHBI.

BemecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
cocTaBa BeIIECTBA. THUIBl KPUCTAUIMYECKUX PEIMIETOK. 3aBHCUMOCTh CBOMCTBa
BEIIECTB OT THNA KPUCTAIMYECKON PEIIETKH.

[TondaTne o nucnepcHbIX cucremMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEIIECTB. [ eHeTnueckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.



Xumuueckass — peakius.  Kmaccudukanus — XMMUYECKMX — peaknuil B
HEOPraHUYECKOM M OPTaHUYECKON XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3au4HbIX (akTopoB. OOpaTumble
peakuuu. XuMmuyeckoe paBHOBecue. DakTophl, BIHUAOIME HA COCTOSHUE
xumuudeckoro pasHosecusd. [Ipunnun JlelllaTense.

DnekTponuTuyeckas aucconuanus. CuiibHbIEe U ciadbie 3ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPAIICHUN:
neMoHctpanusa tabnun «llepuoguyeckas cuctema xumuueckux snemeHtoB 1. U.
MenneneeBay, H3ydeHUE MOJEIEH KPUCTAIMYECKUX PEIIETOK, HAONIOJCHUE W
OMHCaHWEe JIEMOHCTPAIIMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCUJIA
BOJIOPO/Ia B MPUCYTCTBUU KaTAJIM3aTOPA, ONPECICHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBHOTO HHAMKATOPA, PEAKIIMM MOHHOrO0 OOMEHa), MPOBECHUE
pakTUUecKo paboTel «BiusiHue paznmuyHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOU
peaxkuumn».

PacuétHrie 3agaun.

Pacu€Ttel 1O  ypaBHEHUAM  XHUMHUYECKHMX  pEakiuid, B TOM  YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, paCUEThl C MCIIOJIb30BAHUEM MOHSITHUS «MaccoBasi 1O
BEILECTBAY.

Heopranuuyeckast xumust

Hemeramnel. [lonoxxenue HemeramioB B [leproanyeckoil cucteMe XMMHYECKUX
sanementoB [[. M. MennaeneeBa u 0coOEHHOCTH cCTpoeHUsi atomoB. Duszmueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpUMEpPE KHCIOpOAa, CEPBI,
dbocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yraeposaa u KpeMHUS) U UX COSAUHEHHUH (OKCUAO0B, KUCIOPOICOACPKAITUX
KHUCJIOT, BOAOPOAHBIX COEIUHEHH).

[IprMeHeHne BaXXKHENIINX HEMETAILUIOB U UX COEAMHEHU M.

Meramisl. llonoxenne meramnoB B Ilepuoamyeckoil cUCTEME XHUMUUYECKHUX
3JIEMEHTOB 1. . MeHaeneena.
OCcoOEHHOCTUCTPOCHUSAIICKTPOHHBIX000I0UY€KaTOMOBMETAJIIOB. Oo0mmue
¢usnueckre cBoicTBa MeTaioB. CIUIaBhl METAIJIOB. DJIEKTPOXUMHUYECKHUH s
HanpsHKEHUW METaJIJIOB.

XWUMHUYECKHE CBOMCTBA Ba)KHEUIIMX METAUIOB (HATpUM, Kajauil, KaJIbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCITUHEHUH.

OO6mme crmocoObl MonMydeHus: MeTaioB. [IpuMeHeHne MeTawioB B OBITY U
TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPALICHUN:
M3yUYEHHUE KOJUIeKIMU «MeTannasl U CIUIaBbl», 00pa3lioB HEMETAIJIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/la4, HAOMIOJEHHWE U OMNHUCAaHUE JEMOHCTPAILMOHHBIX H



7a00paTOPHBIX OMNBITOB (B3aMMOJAEIHCTBUE THJPOKCHAA AJIOMHUHUS C PacTBOPAMHU
KHUCJIOT U LIEJ0Yel, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHbie 3anaum.

Pacuérhl Mmaccel BemiecTBa WM 00bEMa ra3oB MO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM OOBEMY OJIHOIO M3 YYacTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIA OJJHO U3
BEILIECTB UMEET ITPUMECH.

XuMHs ¥ )KU3Hb

Ponp xumum B obOecriedyeHUH HKOJOTHMUECKOH, IHEPreTHUUEeCKOW M MHIIEBOMN
0e30MacHOCTH, PA3BUTUM MeAUIMHBL [loHATHE O HayyHBIX MeETOJax IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenust 00 OOIMX HAYYHBIX MPUHILUINAX MPOMBIIUICHHOTO MOTYYEHUs
Ba)KHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MATEpPUANIOB: BAXHEWILINE CTPOUTEIbHbBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepUaibl, KPaCKH, CTEKJIO0, KEpaMUKa, MaTEpUabl
JUTSI DJIEKTPOHUKH, HAHOMATEpHUasbl, OpPraHUYeCKUe U MUHEpabHbIE YA0OpEHHUS.

XAMHUSL W 3I0pOBbE YEJOBEKa: IpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja 0€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHUU B
NOBCEIHEBHOM KM3HHU.

MexnpeaMeTHbIe CBS3H.

Peanusanus MexXnpeaMeTHbIX CBsI3ed MPU U3YYEHUU O0Iel U HEOpraH UuecKoi
XUMHUH B 11 Kinacce ocymiecTBIs€TCs Yepe3 UCIONIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAy4HBIX I[IOHATUH, TaK W IOHATUH, SBIAIOIIMXCS CUCTEMHBIMU JUISI OTHEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[[UKJIA.

OOmiue ecTeCTBEHHO-HAy4yHbIE IOHSATHUS: Hay4dHbIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KilacCUUKalMs, MEePUOJUYHOCTb, HAONIIO/ICHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usuka: Marepus, dHEPrus, Macca, aToM, JJEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJUOaKTUBHOCTb, MOJIEKYJIAa, YHEPreTUYECKUN YPOBEHb, BEILECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUYECKHE BEIUYMHBI U EAMHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: kimerka, opraHu3M, O9KOcucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHepalsibl, TOpPHbIE HOPOJIbI, IMOJIE3HBbIE HCKOMAaeMble, TOIUIMBO,
pecypchl.

TexXHOIOTHs: XMMHMYECKass IMPOMBIIUICHHOCTb, METAJUIyprus, NPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJACTBO, IHUIIECBas
IIPOMBIIIJIEHHOCTb, dapmaneBTHYECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO
KOCMETMYECKUX MPENnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHAIOB,
ANEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITIPOI'PAMMBLI 110
XUMHANN HA BA30BOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHUS
oOydJarolmuMHcs TMpPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeJMETHbIM U  TNpPeAMETHbIM). HaydHO-MeTonUuYecKo  OCHOBOM  JIst
pa3paboTKU ITUTAHUPYEMBIX pE3YyJbTAaTOB OCBOECHMSI MPOrpaMM CPEAHEro OOIIEero
00pa30oBaHus SABISIETCS] CUCTEMHO-JEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-AESTENILHOCTHBIM TOJAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YpPOBHE CPEIIHEro
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOLIUE:

e OCO3HaHHE OOYYaIOUIUMHCS POCCUMCKONW TPaXKTAHCKOM HJIGHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

e HAJIWYME MOTHUBAIIMU K OOYUCHUIO;

e ILIEJICHANIPABICHHOE PA3BUTHE BHYTPEHHHUX YOEXKICHHHA JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUECKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

e TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloIIUXCS PYKOBOACTBOBAThCS B CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMU, IPUCYIIUMH LIEJIOCTHOM
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

e HaJM4Me€ MPABOCO3HAHUSA DKOJOTUYECKOW KYJIBTYpbl M CHOCOOHOCTU CTaBUTH
LEIU U CTPOUTD )KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHS NpeaMeTa «XUMHUS» TOCTUTAlOTCId B
€AMHCTBE Yy4yeOHOM W BOCHUTATENBHOM JMESITEIBHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujeallaMi POCCUICKOTO IPaKJaHCKOTO O0IIEeCTBA, MPUHATHIMU B 00I1IECTBE HOPMaMU
U TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpOIlleccaM  CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00 YyUaIOIIUXCS.

JInuHOCTHBIE  Pe3ylbTaThl OCBOCHHSI MpeaMeTa «XUMHSD»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHUYECKOW JIESITEIbHOCTH
OoOy4JarommXcs MO0 pean3alii NPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

® OCO3HAHUSI OOYYarOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 0O0sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U PABOMOPAJIKY;

® TMPEJCTABICHUS O COIMAIbHBIX HOpPMax U NpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

® TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIBHOCTU MPU CO3JAHUU YUEOHBIX
MIPOCKTOB, PEHICHUM YYEeOHBIX M [O3HABATENIbHBIX 3a/1ad, BBHINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;



CIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEpPEHHs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YUEOHOU NIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOIIEHUSI K HUCTOPUUECKOMY W HAYYHOMY HacCJEIUIO
OTCUYECTBCHHON XUMMH;

YBaXEHUSI K MpOIECCy TBOpUECTBA B 00JIACTM TEOPUU M MPAKTHUYECKOTO
NPUMEHEHHS] XUMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh Pe3ybTaT
JUTMTENIBHBIX HAOMIOJCHUHN, KPOMOTIMBBIX HSKCIIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpECca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUU U MOCTEAYIONIEM aHAIN3e
uH(OpMaIMK O MEePEIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,
3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMMOBEICHNUS,

CIOCOOHOCTU OLICHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEJCHUE U IOCTYNKH CBOUX TOBapHIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHUE TOCIEICTBHHN 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS  IEHHOCTeW 370poBOro M Oe3o0macHoro obOpasza  KHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJIFOICHUST TIpaBUJl  OE€30IMaCHOrO OOpalleHus ¢ BelleCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHUSI [IEHHOCTH TNpPaBWJ  MHAWBHUIYAJBHOTO U  KOJJIEKTHUBHOTO
0e30macHOr0 TOBEJEHUS B CHUTYalMsIX, YTrPOKAIOMIUX 370POBBI0 MU KU3HU
JIIO/IeH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPUSTUS BPEIHBIX MPHUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-MCCIIeTIOBATEIHCKON
NEeATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUX BHIAAX
NEeATEeNbHOCTH;

YCTAHOBKHM HAa aKTUBHOE YYacTHE B PEIICHUU MPAKTUUYECKHUX 3a7a4 COLUUAIBbHOU
HAIPaBJICHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY H3Y4YCHHIO MpodeccHil pa3iudHOTO pojaa, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JIEATEIIbHOCTH;
FOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  MHAMBHUIYAJIbHOW  TPaeKTOpPUHU
oOpa3oBaHus, Oyayiiel mpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUHU, HHTEPECOB
1 oTpeOHOCTEH 00111eCTBa;

6) 3K0JIOTMYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKHU 11€J1eCO00pPa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILLIECTBOBAHMS )KM3HH HA 3€MIIE;

NOHMMAaHHUS TJ00aIbHOrO XapaKTepa H3KOJIOIMYECKUX Npo0sieM, BIUSHUSA
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHOM U COLMATIBHOM CPELBI;
OCO3HAHMSI HEOOXOJUMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMUU Uil peleHus
BOIIPOCOB PALIMOHAIIBHOTO IPUPOJONIOJIB30BAHMS;

AKTUBHOI'O HENPUATHS JCHUCTBUM, IPUHOCIAIIUX BPEI OKPYKAIOLIEH IPUPOIHOU
cpene, yMEHHMS  NPOTHO3MPOBATH  HEOJArompusiTHble  HKOJOTHYECKUE
NOCJIEJICTBUS MPEANPUHUMAEMbIX IEUCTBUI U MPEJOTBPAILATh UX;

HaJU4MUs Pa3BUTOTO 3KOJIOTMYECKOIO MBIIUICHHS, JKOJOTHYECKON KYJIbTYpHI,
OmbITa NEATEbHOCTH AKOJIOTUYECKON HaIIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATHCSI UMM B MO3HABATEIbHOM, KOMMYHHUKATUBHON M COIMATBHOM
PAKTUKE, CIOCOOHOCTM M YMEHHUS aKTHUBHO TMPOTUBOCTOSITH HICOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHelUPUKNM XUMHUM KaK HAyKd, OCO3HaHHS e€ pold B
(GbOpMHUPOBAaHUU PAIMOHAIIBHOTO HAYYHOTO MBIILIEHHUS, CO3[JaHUU ILIETOCTHOTO
Ipe/iCTaBlIeHusI 00 OKPYXKaIOIIeM MUPE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pPEIIeHHH MPOoOIeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0N 3HAYMMOCTH XUMUU ISl COBPEMEHHOM IUBUIIN3AIINN :
B €€ TYMaHUCTHYECKOW HAIPABICHHOCTH M BAXXHOW POJM B CO3JaHUM HOBOWU
0a3pl MaTepPUATBHON KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYHMBOTO
pa3BUTUSL  4YEJIOBEUECTBA — CBIPbEBOW, DJHEPreTUYECKOW, MHUIIEBOW U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIULIUHBI, 00ECIIEYCHUH YCIOBHIA
YCIIEUTHOT'O TPpyJa U SKOJIOTMYECKH KOM(OPTHOM KHU3HU KaXKAOrO UIEeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM  TIpPaMOTHOCTH: TOHHMAHMS  CYIIHOCTH  METOJIOB
[IO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh
NoJTydaeMble 3HAHUS TSl aHaJu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MHUPa
U TPOUCXOMAIMX B HEM M3MEHEHUH, YMEHMs JieJaTh OOOCHOBAHHBIE
3aKJTFOYCHUS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOMIUXCS JaHHBIX C IEJBIO
HOJIy4YE€HHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbBHO ~ HMCIOJb30BaTh XUMHUYECKHE 3HAHUS  JJIs
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYAIUsAX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENBCKON IEATEIbHOCTH;



FOTOBHOCTM U CHOCOOHOCTM K  HENpephlBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAaHUU IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM TpPyAa B pa3iu4YHBIX cepax MpodhecCHOHATBHOU
NEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHUSI Y4eOHOro mpeameTra «XUMUS» Ha

YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMbIE TSt bopmupoBaHus MHUPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIIMHAPHBIE (MeXTpeAMETHBIC) oOlIeHayYHbIe MOHSTHS,
OTpaXkarol[ue UEJIOCTHOCTh HayYHOM KapTHUHBI MHUpa U CIEUU(PUKY METOJIOB
MO3HAHUS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEpPrus, SIBJICHUE, MPOIECC, CUCTEMA, HAay4HbIH (aKT, MPUHIIMI, THUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAOIIOJEHHE, H3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

yYHUBEpCAJIbHbIE Yy4YeOHble NelcTBUs (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIC,
peryisTUBHBIE),  obecneuuBaromue  QopmupoBaHue  (YHKIMOHAIBHOM
IPaMOTHOCTH U COIIMAIIBHOM KOMIIETEHIIMH 00y4YaloIInXCs;

CIIOCOOHOCTh OOYYAIOIIMUXCS MCIOJIb30BATh OCBOCHHBIE MEKIANCLMIIMHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAHMS U yHUBEpCalbHble Yy4eOHble JEHCTBHUS B
[IO3HABATEJIbHOM U COLIMATIbHON MTPAKTHUKE.

MertanpeaMeTHble  pe3yibTaThl OTPaXKalOT OBJAJACHHE YHHUBEPCAJIbHBIMU

y‘-I€6HI>IMI/I IMO3HAaBATCIIbHBIMHA, KOMMYHUKATHBHBIMHA U PCTYJIIATHBHBIMHA ﬂCﬁCTBHﬂMH.

OBjaanenue YHHUBEPCAJIBbHBIMHA y‘-leﬁHbIMI/I Mnmo3"HaBaTe/JIbHBIMH

JNeMCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEILHO (DOPMYITMPOBATh U aKTYyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OompeAeisaTh I1eNd JeATCJIBHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUU UX
JOCTVIKEHHSI, COOTHOCUTH PE3YJbTaThl JEATEIbHOCTH C IIOCTaBJICHHBIMU
HETISAMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTePHbIC MPU3HAKHU MOHATUNA U YCTaHABIMBATh UX B3aHMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIOIIUE IMMOHATHS T OOBSICHEHUS OTICIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS U KPUTSPHUH JIJIs KiIaCCH(PUKAIIMK BEIIECTB U XUMHYESCKUX
peaKIunii;

yCTAHABIMBATh  MPUYMHHO-CJIEJACTBEHHBIC  CBSI3M  MEXKIYy  H3y4YaeMbIMHU
SIBJICHUSIMU,



CTPOUTH JIOTHYECKHE pacCykJIeHus (MHIYKTUBHBIC, JACAYKTUBHbBIC, IO
AQHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTU U MPOTUBOPEUHUSI B paccMaTpUBAEMbIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TMPOIECCE MO3HAHUS, HCIOJb3yeMble B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJZIENH, TMPeoOpa3oBbIBATHL MOJCIbHBIE TPEACTABICHUS —
XUMUYECKUI 3HAaK (CMMBOJI) 3JIEMEHTa, XuUMHUUeckas (opmysa, ypaBHEHUE
XUMUYECKOM peakuuu — TMpU PEIICHUH YYEOHBIX I[MO3HABATENIbHBIX W
NPaKTUYECKUX 3aj]ay, TPUMEHATh Ha3BaHHbIE MOJCIbHBIC MPEICTABICHUS s
BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHYECKUX
peaKIuu.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB U XHUMHUYECKHX
pEaKLHnii;

dbopMynTUpOBaTh LIETW U 3a7a4H UCCIICIOBAHUS, UCIIOJIb30BaTh MTOCTABJICHHbBIE U
CaMOCTOSITEILHO C(OPMYJTUPOBAHHBIE BOMPOCH B KAadeCTBE HMHCTPYMEHTA
MIO3HAHMS U OCHOBBI JJIsI (HOPMUPOBAHMS THUIIOTE3BI MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMHM CaMOCTOSTEIIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYCHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBaThH YMEHMs HaOJII0aTh 3a
XOJIOM  TIpPOLECCa, CaMOCTOSATENIbHO  IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopMmynupoBaTh 00O0OIIEHUS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3YNBTATOB HCCIIEIOBAHUS, COCTABISITH OOOCHOBAHHBIA OTYET O MPOJIETaHHOM
pabore;

npuoOpeTaTh  OMBIT  YYEHWYECKOW  MCCIIEIOBATENbCKOM U IPOEKTHOU
NESTENBHOCTH, TMPOSBIISTH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
NOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a7ady, NPUMEHEHHUIO Ppa3IMYHbIX
METOA0B MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B  PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu  (Hay4dHO-
NOMyJIApHAsl JUTEpaTypa XUMHUUYECKOTO COJEpkKaHUs, CIPABOYHbIE MOCOOUS,
pecypcel UHTepHeTa), aHATH3UPOBATh HH(OOPMAITUIO PA3IMYHBIX BUOB U (HOPM
peACTaBICHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMIPOTUBOPEUYUBOCTH;

dbopMynHpoBaTH 3ampoChl W TMPUMEHSATHh DPA3JIUYHBIE METOABl MPU TOWUCKE U
orOope wuHbOpMaNHK, HEOOXOMMMOW HJIA BBHIMOJHEHUS YUYEOHBIX 3aaad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCIHOJB30BaHUS  HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpE/ICTaBICHUS UHPOpMAIUU
(cxeMbl, rpaduKu, TMarpaMMbl, TaOIUIbI, PUCYHKH U IPYTHE);



® [LCIIOJIb30BaTh HAYYHbIN SA3BIK B KAUE€CTBE CPEJCTBA MpPHU pabOTE C XUMHYECKOU
uH(popMaIeil: TPUMEHATh MEXKIIPEAMETHBIE ((PU3NUECKUE U MaTEMAaTHYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

® UCIOJB30BaTh M  IIPEe0Opa30OBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBa
HarJITHOCTH.
OgBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

® 3a]aBaTh BOINPOCHI IO CYHIECTBY 0OOCYXkIaeMOHl TeMbl B XOJ€ AMAIOra W/WiH
JUCKYCCUM, BBICKa3blBaTh HAEH, (OPMYIHPOBATH CBOU  MPEIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPEIOKEHHOM 3a1a4H;

® BBICTYNATh C MpPE3EHTAlMENl pPEe3yJbTaTOB I103HABATENBHONU JEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHUKAMU TpH
BBIMIOJTHEHUM  XMUMHYECKOTO0 OSKCIEPUMEHTa, MPaKTUYeCKO paboThl 1O
HCCIICJIOBAHNIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealn3alii y4eOHOro IpoeKTa U
(GopMynHpOBaTh BBIBOJBI MO PE3yIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COTJIacOBaHMS MO3UIUH B X0/1¢ 00CYXIeHUSI 1 0OMEHA MHEHUSIMH.
OgiajieHUe YHUBEPCATBLHBIMH PEryJITHBHBIMHU NeHCTBUAMM:

® CaMOCTOSITEJIbHO IUIAHMPOBaTb W  OCYLIECTBIATH CBOKO I103HABATEJIbHYIO
JESTENbHOCTb, OINpenenss €€ LeNd U 3aJaud, KOHTPOJUPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MpeAjiaraeMblii aJIfOPUTM JIEUCTBUN TIpH
BBIIOJIHEHUN YYE€OHBIX M HCCIENOBATEIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (}eKTUBHBIN cnoco0 UX pelIeHHs ¢ y4ETOM IOJIy4eHHsS HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

® OCYILECTBIATh CAMOKOHTPOJIb CBOEH NE€ATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMUsD) OTPaKaroT:

e CcPOPMHUPOBAHHOCTh  TPEJACTABICHUNA O  XHMHYECKOHM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJIM XUMHUM B TO3HAHUMU SIBICHUU
npupoabl, B (GOPMHPOBAHWU MBIIUICHUS U KYJIbBTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOM JUIsl PEIIeHHUs] MPAKTUYSCKUX
3a/1a4 U JKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOU CpENIE;

e BIAJCHUE  CHUCTEMOM  XUMHYECKUX  3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMHYECKUM DIIEMEHT, aTOM, »JJIEKTPOHHAas
o0oyoyka aroma, MOJIEKyJa, BaJCHTHOCTb, DJIEKTPOOTPHUIATEIHHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTass M COKpallEHHAs),
MOJb, MOJSIpHas  Macca, MOJSPHBIM  00BbEM,  YIJIEPOAHBIM  CKEJIET,
(GyHKIMOHANIbHAS TPYIINA, PaJUKaJl, U30MEPHUsl, U30MEPbI, FOMOJIOTUMYECKUN P,
TOMOJIOTH, YIJIEBOJAOPOJBI, KHCIOPOJ U a30TCOJEpXkallue COCJAUHEHUS,



MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS);
TEOPUH U 3aKOHBI (TEOpHsl CTPOEHUs opranndeckux Bemiects A. M. Bytneposa,
3aKOH COXPAaHEHUsS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKUHN SI3bIK
XUMUU, MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKallMe B OCHOBE IMOHHUMAHUS
NPUYMHHOCTH W CHUCTEMHOCTH XHUMHMYECKHUX SIBIICHHH, (PaKTOJIOTHUYECKUE
CBEJICHHS O CBOMCTBaX, COCTaBe, MOJY4YEHUU U O€30MacCHOM HCIOIb30BaHUU
BOKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACSATEIbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUHN BBISIBISATH XapaKTEpPHBbIC MPU3HAKU TOHSITHUH,
yCTaHABIIMBaTh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSITHUS
P OMKMCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OpraHUYECKUX COCTMHCHU;
c(hOpMUPOBAHHOCTh yMEHUN HCIOJB30BATh XUMHUYECKYH) CHUMBOJIMKY JUJIsI
COCTaBJICHUS MOJICKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMyn OpraHMYECKMX BEHIECTB W YPaBHCHUH XUMHUYECKUX pEaKIIui,
U3rOTaBIMBATh MOJICIM MOJICKYJI OPTaHMYECKUX BEIIECTB JJISI UIUTIOCTPALIUUA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHWUM yCTaHABIMBATh NPHUHANJICKHOCTh H3YyUYCHHBIX
OpraHUYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/Tpymme CoequHEeHU (yriaeBOJOPOJIbI, KHUCIOPOA U a30TCOJEpIKaIlne
COEIMHEHHUS, BBICOKOMOJICKYJISIPHbIE COEIWHEHHs), JaBaTh WM Ha3BaHHS IO
cucremarnueckoit HomeHknatype (IUPAC), a takxke nMpuUBOIUTH TPUBHATIbHBIC
Ha3BaHMs OTAENBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOMHIEH, alleTHJIEH,
ATWJICHTJINKOJIb, TIULEPUH, peHomn, popmanbaeruy, aleraabiaerul, MypaBbuHas
KHCJIOTA, YKCYCHas KHUCJIOTa, OJEWHOBAas KHUCJIOTAa, CTEApPUHOBAs KHCIIOTA,
TIII0K03a, (hPyKTO3a, Kpaxmall, IEeJUII0NI03a, TIIUIIHUH);

chOpPMHUPOBAHHOCTh yMEHHS OMNpEACNISITh BHUAbI XUMHUYECKOHW CBA3U B
OPraHUYECKUX COCAUHECHUAX (OJJMHAPHBIC U KPATHBIC);

chOpPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUSA
opranndeckux BemectB A. M. bytiepoBa mis 0OBSICHEHUS 3aBHCHUMOCTU
CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MacChl
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3ndecKue u
XUMUYECKHE CBOWCTBA THUIIMYHBIX MPEACTAaBUTENEH pa3IMYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTWIEH, MPOMIICH, alleTHJIeH, OyTaueH-
1,3, metunOyranuen-1,3, 6€H3011, METaHOJ, 3TAHOJ, dTHJICHTJIUKOJIb, TJIUICPHH,
deHno, aneTanpaeru, MypaBbUHAS W YKCYCHas KUCJIOTHI, TIIOKO3a, Kpaxmal,
LEJUII0JI03a, aMUHOYKCYCHAsi KUCJIO0Ta), WIIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXIy HHMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUuid ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YIJIEBOIOPOIHOTO
CoIpbsi (He(dTh, NPUPOAHBIM Ta3, yroiab), CHOCOOBI HUX NEpepabOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOJYKTOB NepepadOTKH;



e CcPOpPMHUPOBAHHOCTH YMEHUM TPOBOJUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHMSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJAHOIO BEIECTBA WM MPOIYKTA
peakuud MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HMCXOAHBIX
BEIIECTB WJIN MPOAYKTOB PEAKIIUN);

e CcpOpMHUPOBAHHOCTh YMEHUHN BIAJETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOAAX
HAy4YHOT'O MO3HAHMS, HCHOJIB3YEMbIX B XHMHUHM MpPU HU3YUYCHUHU BEIIECTB W
XUMUYECKHUX SABJIICHUI (nabmroneHue, U3MEPEHHUE, DKCHEPUMEHT,
MOJECIMPOBAHNE), UCIIOJIH30BaTh CUCTEMHbIC XUMUUECKUE 3HAHUS IS IPUHSTHUS
pEILIEHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHUEM;

e c(opMUPOBAHHOCTH YMEHUU COONIOAATh NpPaBWIIA MOJB30BAHUS XHUMHYECKOM
nocyAoi u nabopaTOpHBIM 00OpY/IOBaHHMEM, a TaKKe MpaBHiIa OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BHITIOJTHEHUIO J1a00PaTOPHBIX
XUMHUYECKHUX OIBITOB,;

e CcPOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH M  BBIMOJHATH XUMHYECKUM
AKCTIIEPUMEHT (MPEBpAIICHUS OPraHWYECKUX BEIIECTB TMPU HArpEeBaHUU,
NOJIyYEHUE OTUJIEHA M M3YYEHUE €ro CBOMCTB, KAauyE€CTBEHHBIE pPEAKUNU
OpraHUYeCKUX BEIECTB, JEHATypalus OCJIKOB MpU HArpEBaHWUHU, IIBETHHIE
peakuuu OENKOB) B COOTBETCTBUHM C MpPaBWJIAMU TEXHUKH O€30MaCHOCTH TPH
oOpaIieHnu ¢ BelleCTBaMU M JabOpaTOpPHBIM 00OPYIOBaHUEM, MPEICTABISATH
pe3yNbTaThl XMMHUYECKOTO0 JKCIEpUMEHTa B (QopMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIMX peakiuid U (QOPMYIHPOBATH BBHIBOJBI HAa OCHOBE 3THUX
pPE3YIBTATOB;

e c(hOpMUPOBAHHOCTH YMEHUM KPUTHUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(POpMAIINIO, TOJYy4aeMyH) M3 pa3HBIX HCTOYHUKOB (CpelCTBa MAacCOBOU
uHpopmarnmu, UHTepHET U APYyTUXx);

e chOpMHUPOBAHHOCTH YMEHHM coburroaaTh paBuiIa IKOJIOTHYECKHU
11eJIeCO00pa3HOro TOBEACHHUsI B OBITY M TPYAOBOW JESITEIBHOCTH B IIEJSIX
COXpaHEHHMsI CBOETO 3J0POBbsl U OKPY>KAIOILIEH MPUPOIHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JECHCTBUSI HA KUBBIC OPraHU3MbI OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, TOHMMas cMbIca mokazatens [1JIK, mosicHATh Ha mpumepax crocoObl
YMEHBUIEHUSI U NPENOTBPALICHUS HX BPEAHOTO BO3JECHCTBUS Ha OpPraHU3M
YEJI0BEKa;

e JUIsI OOYYArOMIMXCA C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBBS: YMEHHE
OPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJlaX MO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

e JUIS CIIETIBIX M CIA0OBUISIIMX OOYJAIONINXCSI: YMEHHUE HCTIOIB30BaTh PelbehHO-
TOUCUYHYIO CUCTeMY 00o3Hauenwuii JI. bpaitns ms 3anucu xumudeckux GopMyt.

11 KVIACC

[IpeameTrHble pe3ynbTaThl OCBOEHUS Kypca «OO0I1asi 1 HeopraHuueckass XuMHUs »
OTpAXKAIOT:



c(hOpPMUPOBAHHOCTb  MPEJCTABICHUN: O  XUMHYECKOW  COCTaBISIOLICH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHUpPA, POJIM XHMHUU B TO3HAHUU SIBICHUU
npuposibl, B (OPMUPOBAHMU MBIIUICHUST W  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOW JJisi PEHICHUs MPaKTUUYECKUX
3a71a4 U HKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOHOU CpeLE;

BIIQJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUW,  KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraIONINe MOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJib, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJICHUS, XUMHYECKas
CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasi, BOAOPOAHAs), KpUCTALTNUECKas
peIIETKA, TUIIBI XUMUYECKUX PEAKIU, PACTBOP, SJIECKTPOIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAST UCCOLMALNSA, OKUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW pEeaKIMu, XMMHYECKOE PABHOBECHUE); TEOPHUU M 3aKOHBI (TeOpus
BJIEKTPOIMTUYECKON Aucconuanuu, nepuoauuecknit 3axkon /1. M. Menneneena,
3aKOH COXpPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs] U TMPEBpAIICHUA
SHEPIUH MPU XUMUUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAIME B OCHOBE IOHUMAaHUA
NPUYMHHOCTH M CUCTEMHOCTH XHUMHMYECKUX SIBIICHHH, (PaKTOJOTHUECKUE
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJY4YCHHH M O€30MacCHOM HCIOJIb30BAHUU
BRXHEHIINX HEOPTaHMUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON AESTEIHHOCTU
YEJI0BEKa;

c(OpPMHPOBAHHOCTh YMEHHUH BBISBISATH XapaKTEepHbIE NPU3HAKUA TOHATHUH,
YCTaHABIIMBAaTh WX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHUS
IIPU ONKMCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPALLICHUMN;
c(hOpMHPOBAHHOCTh YMEHUH HCIIOJIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus GOpMyJ BEIIECTB M yPaBHCHHM XMUMHYECKUX PEAKIUH,
cucremarnueckyro Homenknarypy (IUPAC) wu TpuBHManbHBICE Ha3BaHUSA
OTZIEJIbHBIX HEOPTraHWYECKUX BEIIECTB (YrapHbIil ra3, yrileKUCiblil ra3, aMMuakx,
raméHasi U3BeCTh, HETalI€Has! U3BECTh, TUTHEBAs COAA, TUPUT U APYTHE);
c(hOpMHUPOBAHHOCTh YMEHUU OINPEACNATh BaJEHTHOCTh U CTENECHb OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB B COEAUHECHUSAX PA3JIMYHOIO COCTABA, BUJI XUMUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAJJIMYECKasi, BOAOPOAHAsI) B COCIUHEHUSX,
TUIl ~ KPUCTAJUIMYECKOM  pEIIETKM  KOHKPETHOro  BellecTBa  (aTOMHas,
MOJIEKYJISIpHAsi, MIOHHAsl, METaJUIMYECKas ), XapakTep Cpebl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTNHECHU;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUUECKUX
BEIIECTB TI0 HX COCTaBy K OMNpEAeNEHHOMY KIACCY/TpyNIie COEIUHCHUN
(mpocThle BEIIECTBA — METAUIbl U HEMETAUIbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI,
aMdoTepHbIe TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN pacKphIBaTh CMBICH Nepuoandeckoro 3akona /. U.
MeHneneeBa U IEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIUU;



c(OpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX d7eMeHTOB 1—4 nepuonos llepuonnueckoil CUCTEMBI XUMUYECKUX
anementoB [I. M. MenneneeBa, MCIONB3Ys MOHATHSA «S-, P-, d-32IEKTpOHHBIE
opOuTanm», <«OHEPreTUYeCKue  YpPOBHU», OOBICHATH  3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKHUX AJIEMEHTOB U UX COCJMHEHUM MO MEePUoiaM U
rpynnaM [lepuoanyeckoit cuctemsl Xumuueckux 31aeMeHToB /. M. Menneneesa;
chOpMUPOBAHHOCTb ~ YMEHMH  XapakTepu3oBaTh  (OMUCHIBaTH)  OOIIWE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TC€HETUUYECKON CBSI3M MEXIYy HEOPTraHWYECKUMU
BEIECTBAMU C TTOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;
c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XWMHUYECKHUE PEaKIUU TIO0
Pa3IMYHBIM MPU3HAKaM (YHCIIY U COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
b dexTy peakuuu, I3BMEHEHHUIO CTETIEHEW OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTHU
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUW COCTABJIATh YPAaBHEHUS PEAKIUNA Pa3TUYHBIX
TUIIOB, TIOJHBIE W COKpall€HHbIE ypaBHEHUS PEaKIMid HMOHHOTO OOMEHa,
YUHTBIBAsI YCJIIOBHS, TPH KOTOPHIX ITH PEAKIIUHA HUAYT JO KOHIIA;
chOpMUPOBAHHOCTh  yMEHUW  TPOBOJAWTH  pEaKIUU, MOATBEPIKIAIOIINE
KaueCTBEHHBIN COCTaB pPa3IMYHBIX HEOPTraHWYECKHX BEIIECTB, PAaCIO3HaBaTh
ONBITHBIM ~ IyTEM  HWOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  PACTBOpPAX
HEOPraHUYECKUX BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  pacKpbIBaThb  CYIIHOCTh  OKUCIUTENHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIMHA IOCPEACTBOM COCTABIICEHHS JIIEKTPOHHOTO
OayilaHca ATUX peaKIInii;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOU
peakuuu OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aehcTBus (puniui Jlelllarense);
chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JeXKallue B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUsI CEPHOM KUCIIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX H
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO TPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOJAUTH BBIUUCIEHUS C HCIOJIb30BAHUEM
MOHSTUSL «MAcCcoBasl J0JIsl BEIIECTBA B pacCTBOPE», OOBEMHBIX OTHOIIEHUIN T'a30B
Opy XAMHUYECKHX pPEaKIUsX, MacChl BeIeCTBA WM OO0OBEMa Ta3oB IO
U3BECTHOMY KOJIMYECTBY BeIllECTBA, Macce€ WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakimuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, MPEBPAIEHUS U COXPAHEHUS SHEPTUU;
c(hOpMHUPOBAHHOCTh YMEHHH COOJIIO/IaTh MpaBHUiia TMOJH30BAHUS XUMHUYECKOU
Mocynol u J1abopaTOpHbIM OOOPYTOBAHMEM, a TaK)Ke IMpaBHiia OOpallleHUs C
BEIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMHU MO BHIIIOJTHEHUIO J1a00PATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW T[JIAHUPOBATb U  BBIIOJHATH XUMUUYECKUU
AKCHEPUMEHT (pa3fioKeHUEe NEPOKCUIa BOJOPO/ia B MPUCYTCTBUU KaTalu3aTopa,



ONpEJENCHUE Cpebl PAacCTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAIBLHOIO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peakluy, peakuud HOHHOTO OOMEHa, KaueCTBEHHBIE peakluuu Ha Cylbdart-,
KapOOHAT- M  XJIOPUA-aHUOHBI, HA  KAaTUOH  aMMOHMS,  pEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TtemaMm «Metame» u  «Hemeramibr») B
COOTBETCTBHM C TMpaBWJIaMU TEXHUKHM O€30MaCHOCTH TMpU OOpallleHuu ¢
BEUIECTBAMU M J1aOOpPATOPHBIM OOOpPYAOBaHUEM, MPEACTABISATh PE3YIbTATHI
XUMHYECKOT0 JKCIIEpUMEHTa B (pOopMe 3amucu ypaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
cOPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aAHAJU3UPOBATh XUMUYECKYIO
uH(pOpMAIIMIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM
KOMMYHUKaluu, UHTEpHET U IpyTuXx);

c(hopMUPOBAaHHOCTH YMEHUM cobJiroaaTh npaBuia JKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JAESATENBHOCTH B LEIAX
COXpAaHEHUSI CBOETO 3/I0POBbSI U OKPYXKAIOUIEH MPUPOIHON Cpejbl, 0CO3HABAThH
OMACHOCTh BO3JEHCTBUA HA >KUBbIE OPTraHU3Mbl ONpPENENEHHBIX BEIIECTB,
nonumas cmbicn mnokazatenss [IJIK, mnoscHsaTe Ha mnpuMmepax cHocoObl
YMEHBIICHUS] W TPEeJAOTBpPAIICHUSI WX BPEIHOTO BO3JCHCTBHUS Ha OpPraHU3M
YeJI0BEeKa;

U1 O0yYaroIMXcsi C OTrPaHMYEHHBIMM BO3MOYKHOCTSIMHM 37J0pOBbS: YMEHHUE
IOPUMEHATh 3HaHMSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAaHHUS BEILECTB U
XUMUYECKUX SIBJICHUH;

IUIS CIENBIX U CIa00BUASAIINX O0YUaIOIINXCs: YMEHHE UCII0JIb30BaTh PesIbe(hHO-
TOUYEUHYIO cUcTeMy oOo3HaueHui JI. bpailist 15 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB
No 11/ HaumeHoBaHue pa3iaeioB u JuexkTpoHHble (¢ poBbIE)
°n/m
TeM NPOrpaMMbl Beero Konrtposnbubie | IIpakTudeckne | ofpaszoBareibHbIe pecypebl
padoThI padoThI

Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHUH

[Ipenmet oprannyeckoi
xumun. Teopus crpoeHus

11 . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPraHu4e€CKuX COCIUHCHUN A
M. bytnepoBa
Hroro mo pazgeny 3
Pa3znesa 2.YriieBoaopoanbl
I1
2.1 PEACTIBHBIC YIIICBONOPOAR! 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenenbabie
2.2 YTIEBOJIOPOIbI: ATKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AKAIMCHBI, ATKHHBI
A
2.3 POMATITECRHC 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
yTIEBOI0POIbI
[IpupoaHble HCTOYHUKU
2.4 YII€BOJOPOJOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka




Wroro mo paznmeny 13

Paznen 3.Kuciopoacoaep:xaiiue opranuyeckue coeJHHeHUs!

https://resh.edu.ru/subject/lesson/4769/start/150550/

3.1 Cruptel. @enomn 3
https://resh.edu.ru/subject/lesson/5727/start/150577/

Anpnerunpl. Kap6oHOBEBIE

3.2 7 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCTOThI. Cl0KHBIE 3PUPBI
3.3 VYrieBoabl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro mo pazueny 13

Paznea 4.A30Tconep:kaniue oprannvyeckue coeuHEeHUst

A LA .
4.1 MUHBL AMHHOKHCIOTET 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
benku
Hroro mo pazgeny 3

Pa3znen 5.BbicokoMoJIeKy/IsIpHBbIE COeINHEHU S

IT ) .
51 Aactmacest. Kayuyiu 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bomokuaa
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/

11 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (LI (PPOBbIE)
n/n TEM HPOrpaMMbI Beero Konrtposnbusbie | IIpakTudeckne | ofpaszoBareibHbIe pecypebl
padoThI padoThI
Paznen 1.Teopernyeckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
11 [Tepuonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
CrpoeHue BelecTna.
1.2 4
MHuoroo6pa3ue BenecTn
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasi Xumus
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
2.1 Mertaiisl 6 1
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
2.2 HemeTtamnst 9 1 1

https://resh.edu.ru/subject/lesson/5913/start/151347/



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

CBs13b HEOPraHUYECKUX U

2.3 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpFaHI/IquKI/IX BCIICCTB
Hroro no pazneny 17
Paznen 3.XuMus " :KM3Hb
https://resh.edu.ru/subject/lesson/3514/start/151429/
3.1 XUMUS U KU3Hb 4
https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://resh.edu.ru/subject/lesson/3514/start/151429/
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