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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no XxuMuu Ha ypoBHE cpenHero oduiero oOpazoBaHus pazpadboTaHa
Ha ocHoBe DexpepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuu B
Poccuiickoit ®enepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUs (eaepalbHON
oOpa3zoBaTeIbHON MporpamMmbl  cpeaHero obmiero obpaszoanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM ToCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
COO, c yuérom Konuenuuu mnpenojgaBaHus ydyeOHOro mnpenMera «XuMus» B
oOpa3oBaTeibHBIX opranu3anusax Poccuiickoit denepaiuu, peanu3yonux OCHOBHbIE
oOpa3oBaTeiabHble MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTanus B Poccuiickoit denepanuu Ha nepuon ao 2025 roxa» (Pacnopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOoTKe MpOrpaMMbl IO XUMUH, K OTPEEICHHUI0 00LIeH
CTpaTeruu 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUS OOyUYAIOIIUXCS CPEICTBAMU y4eOHOTO
npeamera «Xumus» a1 10-11 kmaccoB Ha 0a30BOM  YpPOBHE COCTABHIIM
koHuentyanbubie mnonoxkeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpPeOOBaHWM K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

Xumuueckoe 00pa3oBaHue, OJIy4aeMOo€e BBIITYCKHUKaMK 0011e00pa30BaTeIbHON
OpraHU3alluHY, SBISETCS HEOTHEMJIEMOM 4YacThio MX 00pa30BaHHOCTH. OHO CIYKUT
3aBEpIIAIOIIMM 3TallOM peajii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTEME XMMHUYECKOro 0Opa3oBaHUS.
OTH LEHHOCTM KacaroTcs IO3HAHUS 3aKOHOB  IPHUPOAbI, (OPMHUPOBAHUS
MHUPOBO33pPEHUS U 00111eH KyJIbTyphl UETIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0pPOBBIO M IPHUPOAHON cpeae. Peanmsyercs xummyeckoe
oOpa3zoBaHue 00y4aromMMUXCS Ha YPOBHE CPEJHETO 00IIero o0pa3oBaHUs CpPeJICTBAMU
yueOHoro npeamera «XUMHs», COAEPKAHUE U OCTPOEHUE KOTOPOTO OIpE/IEICHbI B
porpaMMme Mo XUMHUHU ¢ YIETOM clienu(UKU HAYKU XUMUH, €€ 3Ha4eHUs B MO3HAHUU
IPUPOJII M B MaTE€pUAJIbHON >KU3HM OOIECTBA, a TakKkKe ¢ Y4ETOM OOUIUX Lieneil u
MPUHLUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO 001IEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUsl KakK 3J€MEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WIPaeT 0co0ylo poiib B
COBPEMEHHOMW IMBWJIM3AINH, B CO3/JaHUN HOBOM 0a3bl MaTepHaIbHON KyabTypbl. OHa
BHOCUT CBOH BKJIaJ B (POPMHPOBAHUE DPAIIMOHAJIBHOIO HAYyYHOI'O MBIILJIECHUS, B
CO3/1aHHE€ LEJOCTHOTO MpPEICTaBICHUS 00 OKpYXKaloIeM MHUpE Kak O EJIMHCTBE
NpUPOJBI U YeJOBeKa, KOTopoe (opMHUpyeTCs B XMMHUU HAa OCHOBE IOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpPA, OCO3HAHUS B3aMMOCBI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHo B3aUMOJAECHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIEIIHOIO
TpyJla W KU3HM KaxJI0ro uieHa oOmectBa. CoBpeMeHHass XUMHS Kak Hayka
co3ujarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelieHue
00adbHBIX MPOOJEM  yCTOMYMBOTO PpPa3BUTHS  4YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ O0OmMMMH IENSIMH W TPUHIUIIAMH CPEIHETO OOIIero
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIH YpOBEHb
W3YUYCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsI BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEITHOTO BKJIIOUEHHUSI B )KU3HB COLIMYMA, MPOOJDKEHUs] 00pa30BaHus B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEITOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mipeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumMus» U «OOmas W HEOpraHuyuecKkas XUMUS», OCHOBHBIM
KOMITOHCHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUEHHEM 3HAHUW M3 OOIIEH XUMUHU) U
opraHuyecko xumuu. DOpMHUPOBaHWE JAHHOM CHUCTEMbl 3HAHUM TPU H3YUCHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh paCCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

CtpykTypa comepkanust KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cGOpMHpOBaHA B TpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 MOJX0/a K U3yUYEeHUI0 Y4eOHOTro MaTepuana u o0yclIoBJIeHa HCTOPHUUYECKU
000CHOBaHHBIM Pa3BUTHUEM 3HAHUM Ha OINpPEAENIEHHBIX TEOPETHUECKUX YpOBHX. Tak,
B Kypce OPraHMYeCKOl XMMUU BEILIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUUYECKOM
TEOPHUH CTPOEHUSI OPTaHUYECKUX COEIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKHUX
U DJIEKTPOHHBIX TMPECTaBICHUN O CTpoeHuu BemiecTB. CBeneHus 00 M3ydaembiX B
Kypce BELIECTBaX JAKTCS B PAa3BUTUM — OT YIJEBOJOPOJIOB 1O CIIOKHBIX
OMOJIOTMYECKH aKTHUBHBIX COCIMHCHHMH. B Kypce opraHM4eckodl XMMHUHU TOJYyYaroT
pazButHe CGHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
MEepPBOHAYATILHBIC TPEACTABICHUS O XWMHUYECKOW CBS3HM, KIACCH(PUKAIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUUECKOMN
peakIuu.

[lon HOBBIM yrioM 3peHuss B TmpeameTe «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsi M3Y4YEHHBII Ha ypOBHE OCHOBHOIO 0OIIEero o00pa3oBaHUs
TEOPETUUYECKUN MaTepral U (PAKTOTIOTHYECKHE CBEJICHHS O BEIIECTBAX M XUMUUYECKON
peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudeckas XuMUs»
00y4JarommMCs MPEA0CTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE TIEPHOUIECKOTO
3aKOHA C OOIIETEOPETHYECKUX M METOJMOJOTHYECKUX TO3UIUN, TIy0Xe MOHSITh
HUCTOpUYECKOE H3MEHEeHHEe (YHKIUMNA 3TOro 3akoHa — OT obOoOmarmniein 10
OOBSICHSIONIECH M TPOTHO3UPYIOIIICH.



Envnad cucrtemMa 3HaHMM O BaXXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOWMCTBAX W NPUMEHEHHH, a TAKXKE O XMMHYECKUX PEaKIUSAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MPOTEKAHUsA AomnoiHsAeTcs B Kypcax 10 u 11 ximaccoB anemeHTaMu
COAEpKaHUsl, UMEIOIINMU KyJIbTYPOJIOTUYECKAN U TPUKIATHON XapaKTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XMUMUU C JPYTUMH HayKaMH, PACKpbIBAIOT
e€ poJib B O3HABATEILHON U MPAKTUYECKOU ACATETLHOCTH YeJI0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TCOPUM U MPAKTUUECKUX
MPUJIOKEHUN XMUMUU, TTIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTUYECKU OCMBICITUBATH
uHDopMalMI0O ¥  TPUMEHATh €€  JyUIsl  TOINOJHEHUs  3HAaHWH, pelieHus
WHTEJJICKTYalIbHBIX M SKCIEPUMEHTAJbHBIX HCCIEAOBATEIbCKUX 3aaad. B 1emom
cojepkaHue yudeOHOro nmnpeaMera «XUMHUS» JAHHOTO  YPOBHS — M3YYCHUS
OPUEHTHPOBAHO HA (OPMHUPOBAHUE Y OO0 YHAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI
noHuMaHust  ¢puiocopCKUX  WACH, TaKUX ~Kak: MaTepuaibHOE  E€IUHCTBO
HEOPTraHUYECKOTO W OPTaHMYECKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, MO3HABAEMOCTh MPUPOIHBIX SABJICHUN MYTEM SKCTIEPUMEHTA U
pelieHrs  TPOTHBOPEUMM  MEXKIY HOBBIMH  (PakTaMHM U TCOPETHUYCCKUMH
PEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH DKOJOTUYECKUX MpoOjeM, a
Takke TMpoOJieM cOepekeHUs IHEPreTHUECKUX PECYPCOB, ChIPbs, CO3/aHUSI HOBBIX
TEXHOJIOTUH U MaTEepHUasoB.

B nnane perenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMAIM3AIIUNA 00yUJarOIITUXCS
NPUHATBIE MPOrPaMMOM MO XUMHUM TOJIXOAbl K OIPEACICHUIO COJCpPKaHUS U
MOCTPOSHHUSI TPEIMETA MPeyCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NEWCTBHM, WMEIONIUX 0a30BO€ 3HAYCHHE I PA3IMYHBIX BHJIOB JEATCIbHOCTHU:
pereHus mpobiieM, MOUCKa, aHaliu3a U 00padoTKH MH(POpMAITUU, HEOOXOUMBIX IS
npuoOpeTeHHsl OMbITa MPAKTHYECKOM M HCCIEI0BATEIBLCKOW  JEATEeIIbHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUU.

B nmnpaktuke mnpenomaBaHuWs XWMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusA, TaK U HA YPOBHE CPEIHETO OOIIEro 0Opa30BaHMs, MPHU ONpPEEICHUU
COAEPKATEIbHOW XapaKTEPUCTUKUA LEJIed M3YYCHHS MpeaMeTa HaIlpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAUIIMOHHO Mpu3HAETCS (opMuUpOBaHHE OCHOB
XUMHYECKOM HAyKh KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOU
NEATEIbHOCTU Y€JI0OBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C
METOJIMYECKOW TOYKH 3PEHUS TaKOM MNOAXOJ K ONPEACICHHUIO LEIEH W3YYCHUS
MpEIMETA SBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJABHBIMU LEJSIMU HW3Y4YEHUs MpeIMeTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBiAIOTCSA:

e (QopMHpPOBAHHE CHCTEMbI XHMUYCCKUX 3HAHUI KaK BaKHEUIIICH COCTABISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa, B OCHOBE KOTOPOM JIEKAT KJIFOYEBBIC
MOHSATHUS, (QYHIAMEHTAJIbHbIC 3aKOHBI K1 TEOPUU XUMUU, OCBOCHUE SI3bIKA HAYKU,
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YCBOGHHE W  TIOHMMaHWE  CYINHOCTH  JOCTYHHBIX  00OOIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C MCTOPHEH WX Pa3BUTHS U
CTaHOBIICHHSI,;

o (opmMupoBaHHE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOAAaX IMO3HAHHS
BEIIECTB M XUMHUYECKHUX PEAKIIUN, HEOOXOMUMBIX I IPHOOPETCHHUSI YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUYECCKUX SBJICHUN, UMCIOIINX MECTO
B IIPUPOJE, B IPAKTUYECKOU U NTOBCEIHEBHOMN KU3HU;

e Pa3BHTHE YMCHHH M CIIOCOOOB JIEATEIHLHOCTH, CBA3aHHBIX C HAOJIIOJCHUEM U
OOBSCHCHHEM  XUMHUYECKOTO  OKCICPUMEHTa,  COOJIOJACHHEM  TIPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, coaepikaTenbHas XapaKTEPUCTHKA IeJied W 3a1ad HU3ydeHUs
npeaMeTa B IMporpaMMme Mo XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHUCTEME CpeaHero ooimero ooOpasoBaHus. CerogHs B
NperojaBaHu XUMHUH B OOJIBIICH CTEMICHU OTAAETCS MPEANOYTCHHE MPAKTUYCCKON
KOMITOHCHTE COJIep KaHus 00y4YCHHS, OpPUCHTUPOBAHHOM HA MOJITOTOBKY BBITYCKHHKA
0011e00pa3oBaTeIbHON  OpraHM3alMK, BIAACIONIET0O HE HaO0OpOM 3HAHUWH, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTHBHOTO
NOJTYYCHHUS 3HAHWH U IIPUMCHCHHUS UX B PEATbHOM KU3HM JUISl PEIICHUS TPAKTHICCKUX
3a/ay.

B cBsi3u ¢ 3TUM Npu U3y4EeHUH TpeaMeTa « XUMHUs» JOMUHHUPYIOLIee 3HaUYCHUE
IpUOOPETAIOT TAKUE TENH U 3a7a4l, KaK:

afganTamnus 0OyJarouIuxcs K YCIOBUSAM JAMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHUE UHTEJUIEKTYaJIbHO PA3BUTON IMYHOCTH, TOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIICCTBAMU U UX MPUMEHEHUEM;

dbopMupoBanue y  OOy4yalOImIMUXCS  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIM), HUMEIOIIUX YHHUBEPCAIbHOE 3HAYE€HHE I Pa3IUYHBIX BUIOB
NEATEeIIbHOCTH: peIlIeHHus] MpobiieM, MOWCKa, aHajau3a W 0o0paboTku wHMOpMaImH,
HEOOXOIUMBIX ISl TPHOOPETEHHSI OIbITAa JACSTEIHHOCTH, KOTOpask 3aHUMAeT BAXKHOE
MECTO B TO3HAHMHM XUMHUHU, a TaKXKe Ui OINEHKH C TO3UIUH DKOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XMMUUYECKUX MPOIECCOB HA OPTaHU3M
YesioBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM OO0YYArOMIMXCS: CIMOCOOHOCTH CaMOCTOSTENBHO MPUOOpPETaTh HOBHIE
3HAHMS 10 XMMHH B COOTBETCTBHH C XKU3HCHHBIMU TOTPEOHOCTSIMH, HCIIOIH30BATH
COBpEeMEHHbBIE WH(GOPMAIMOHHBIE TEXHOJIOTHUHU IS TMOWCKAa W aHaiM3a Y4eOHOUW U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COICPKAHUS;

dbopMHupOBaHUE W Pa3BUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUSI, HAOII0aTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO



HEOOXOJUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM W TPOBEACHUU XUMHYECKOIO
AKCIIEPUMEHTA;

BOCHHMTaHUE y  oOyyaromuxcsi  yOeKIEHHOCTM B  T'YMaHUCTHYECKOU
HaMpaBJICHHOCTH XWUMHH, €€ Ba)XXHOM pOJIM B pEUICHUH TJI00aIbHBIX MpobieM
pallMOHATILHOTO TPUPOJIOTOIB30BAHMS, IMOMOIHEHUS YHEPTETHUYECKUX PECYpPCOB H
COXpaHEHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIUMOCTU OEpeKHOro
OTHOIIIGHUSI K TIPUPOJE U CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHUsI OIbITA
WCIIOIb30BaHUSl TOJYYCHHBIX 3HAHUM JJISI TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yuebHoM miiane cpegHero ooiiero oopazoBaHus npeameT «Xumus» 6a30BOro
YPOBHSI BXOJHUT B COCTaB MpeaMeTHON 001acTi « EcTeCTBEHHO-HAayYHBIE TTPEAMETHI.

OO61iee 4nciio 4acoB, OTBEACHHBIX ISl U3YUYCHHS] XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kimacce — 68 yaca (2 yaca
B Heaenmo), B 11 kimacce — 34 vaca (1 gyac B Hezeno).



COAEPKXAHHUE YYEBHOI'O ITPEJIMETA

10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[IpenmMer opraHMYeCKOM XMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTEpHanoB. T€OpUs CTPOEHHS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE ToJiokeHHs. CTpyKTypHbIE (OPMYIIbI
OpraHWYeCcKUX BellecTB. [ oMomorus, n3oMepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaccuduKanuu opraHMYeckux BeuiecTB. HomenkiaTtypa
OpraHMYeCKUX COCIMHEHUM (cucTeMaTuueckas) W TpPUBUAIbHBIE HA3BaAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpALICHUN:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
MOJIETUPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAONIOJEeHWEe U ONUCAHUE
JEMOHCTPALMOHHBIX OIIBITOB II0 IIPEBPAIICHUI0 OPraHUYECKUX BEUIECTB IIpHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKMH psa. MeraH W 3TaH —
NPOCTEHIINE TMPEACTABUTENM aJKaHOB: (HU3MYeCKne M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIICHWs] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJAE, IOJIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHI pAn. DTUIEH U MPONUIEH —
NPOCTEHIINE TMPEACTABUTENN aJKEHOB: (HU3MYeCKne M XUMHUYECKHE CBOMCTBA
(peakuuyd  TUAPUPOBAHUS, TANOT€HUPOBAHUA, THUApPATALMU, OKUCJIEHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankxanuensl: OyTtamuen-1,3 u wmetunOyragueH-1,3: cTpoeHUe, BaKHEHIIHE
XUMHYECKUE CBOMCTBa (peakuus noJimMepusanuu). IlomydeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUI psii. ALIETHIIEH —
IIPOCTENIINI NPEICTABUTEND AIKUHOB: COCTaB, CTPOEHUE, (PU3HMUYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHUSA, TAJIOTEHUPOBAHUS, THUAPATALNHU, TOPEHHUS),
IIOJIyYEHHE U IPUMEHEHNE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuy rajJoreHUpPOBAHUST U HUTPOBAHUS), MOIYYEHUE U TpUMEHeHue. Toayon:
cocmas, cmpoenue, uzuiecKue u XumMuiecKue ceotucmea (peakyuu 2ai02eHupo8aHus

8



U HUMpPOBAaHUs), noaydenue u npumenenue. TOKCHYHOCTb apeHOB. [ 'eHeTnYeckas CBsI3b
MEXKy YII€BOAOPOAAMH, IPUHAIJIEKAITUMHU K PA3TUIHBIM KIJIACCaM.

IIpuponHble HMCTOYHUKU YriaeBOXOpoAOB. IllpuponHelii ra3 u IIOIyTHBIE
He(pTauble ra3pl. Hedpte m e€ mnpoucxoxzaeHue. CrnocoObl mnepepaboTku HedTu:
MEPEroHKa, KPEKUHT (TepMHUUYECKHM, KaTaJuTH4ecKui), nupoiau3. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOJYKTHI €r0 NepepadoOTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHHUsI BEIIECTB W MX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IiacTMace, KayuyyKoB U pe3uHbl, KosuteKuu «HepTe» u
«YT0Ib», MOACIUPOBAHUE MOJECKYI YrIE€BOAOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJIEHNE MPAKTUYECKON PabOThI: MOTYyYEHUE ITUIICHA U U3YyYEHHUE ero CBOMCTB.

PacuétHnie 3agaun.

Boruncnienus no ypaBHEeHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOTO BeIlecTBAa WM NPOJAYKTa PEaKIUU MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEaKInu).

Kucnopoaconep:xaiue oprannieckue coeInHeHUs

[IpenenpHbIC OJHOATOMHBIC CIIUPTHI. METaHOJI ¥ 3TAHOJ: CTpOSHUE, (PU3NUECKHIE
U XMUMHYECKHE CBOMCTBA (PEaKIMu C aKTUBHBIMH METaJJIAMH, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHeHue. BoiopoiHbIe CBSA3M MEXy MOJIeKyJlaMu ciupToB. JleiicTBue
METaHOJa ¥ 3TAHOJIa Ha OPraHU3M YEJIOBEKaA.

MHoroaToMHbIE€ CHUPTHI. DTUIICHTJIMKOJIb U TIIUIEPUH: CTPOEHUE, PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJEUCTBUE CO IIEIOYHBIMU METaJIaMH, KaueCTBEHHAs
peaKkiusl Ha MHOTOaTOMHBIE CIUPTHI). JleficTBHE HAa OpraHnu3M desioBeka. [Ipumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

deHoM: CTPOCHHE MOJICKYJbl, (U3MYECKHE UM XHUMHYECKHE CBOWCTRA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemownsi. @opMaIbAeTUl, alleTaIbIETHA: CTPOCHHE, (HU3NUECKUE
U XMMHYECKHUE CBOMCTBA (pEAKUMH OKHCIECHUS U BOCCTAHOBJICHHUS, KAaU€CTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpECIbHBIE KapOOHOBBIE KUCIOTH.. MypaBbHHAS U yKCycHas
KHUCIIOTBI: CTpOCHHE, (U3MUYECKHEe W XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME IS
KJIacca KUCIIOT, peakius 3TepuduKaIim), moayueHrue u npumenenue. CteapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3pUphl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ' MAPONIHU3 CIOXKHBIX
a¢upos. Kupsl. ['uaponus xupos. [I[pumenenne xupoB. buonorundeckast posib KUPOB.

VYrreBoasl: cocTaB, KiaccuduKaus yrieBoaoB (MOHO-, JU- U TOJUCAXAPUIBI).
I'moko3a — mpocTedmnii MoOHOcCaxapuj: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢u3nyecKkue U XMMHYSCKHUE CBOHMCTBa (B3ammMopeictBue ¢ rumapokcuaom menu(ll),
OKHCJIEHHE aMMHUAYHBIM PacTBOpOM okcujaa cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
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TJIFOKO3bI ), HAXO0XK/ICHHUE B MPUPOJE, MPUMEHEHUE, Onosiorundyeckas posib. DOoTOCUHTES.
®pyKTO3a KaK U30MEp IIIOKO3HI.

Kpaxman u nemntonosza kak NOpupojiHble moiduMepbl. CTpoeHue Kpaxmayia u
neutoao3bl.  du3nmyeckne U XUMHUYECKHE CBOMCTBAa Kpaxmaina (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIepUMEHTAJIbHBIE METOAbl HU3Y4YEHHUSI BEIIECTB W UMX MPEeBpallcHUN:
MpoBeJIcHNEe, HAOIIOJEHHEe W ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE HTaHOJIA
okcumoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHUCTBHE TIJIMIICPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHHE aMMHMAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmemau(ll), B3amMopelicTBue Kpaxmanga ¢ HOIOM),
POBEICHUE MTPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KHUCIOTHI.

PacuétHrnie 3agaun.

Brruncnenus mo ypaBHEHHIO XUMHUUECKOM peakiuu (Macchl, 00bEéMa, KOJTUYECTBA
MCXOJTHOTO BEIIECTBA WJIM TMPOJAYKTa pPEaKIMH IO HW3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUN ).

A3oTcoaepKaliue opraHnuecKue COeTMHECHMS.

AMMHOKHUCTIOTBI Kak amM(pOTEpHBbIC OpraHUYEeCKUe coequHeHUs. Duznueckue u
XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpuMepe TiuiuHa). buosnorumdeckoe
3HauYe€HUE aMUHOKUCTOT. [lenTusl.

benku kak mnpUpOAHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST U TPETHUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOMCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE Peaklui Ha OeNKu.

OKCHEepUMEHTAJIbHBIE METO/Abl H3y4YeHHUs BEIIECTB W WX MPEBPAILCHUA:
HAOJIIO/ICHNE W OMHCAHHE JEMOHCTPAIMOHHBIX ONBITOB: JEHATypalus OElIKOB IMpHU
HarpeBaHUHU, [IBETHHIC PEAKIIUN OCIIKOB.

BrbicokoMoJieKy IsipHbIe COeTUHEHUS

OcCHOBHBIE TOHATHUS XUMHH BBICOKOMOJEKYJISIPHBIX COEIMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOABbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpallCHUN:
O3HaKOMJICHHE ¢ 00OpaslaMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MmexnpeIMETHBIX CBSI3€M PU U3YYEHUU OPraHUYecKor xumuu B 10
KJIacCe€ OCYILIECTBISIETCS YEpe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUN, TaK U TOHSTHUH, SBISIOMIUXCA CUCTEMHBIMU [JI1 OTHAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.
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OOmue ecTeCTBEHHO-HAyYHBIC TOHATHUSA: SIBICHHWE, HAyYHBIH (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHalW3, CHHTE3, KIACCU(PHUKAIUSA, TMEPUOIUIHOCTh, HAOIIOJCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

dwusuka: MaTepusi, SHEPTUs, Macca, aToM, SIEKTPOH, MOJIEKYJa, YHEPTeTUIECKUI
YPOBEHbB, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHWE BEIIeCTBA, (hU3UUYECKUE
BEJIMYHMHBI U €IUHUITBI KX U3MEPEHUSI.

buonorus: knetka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTMYECKHM aKTHBHBIE BemlecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

['eorpadusa: MuHEpasbl, TOpPHBIE TOPOJIBI, TOJE3HBIE HCKOMAeMble, TOILTUBO,
PECYpCHI.

TeXHOMOTUS: MUIIIEBBIC MPOTYKTHI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaabl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUI 3eMeHT. AToM. SIpo atoma, U30TOMbI. DIEKTPOHHAs 000JI0UKA.
DHepreTuyeckue ypOBHHU, MOAYPOBHH. ATOMHBIE OpOWTa M, S-, P-, - 3JIEMEHTHI.
Oco0OeHHOCTH pachpeeseH!s] AJIEKTPOHOB IO OpOMTANsIM B aTroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

[Tepuonuueckuit 3akoH U Ileproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa. CBsa3p mnepuoaudeckoro 3akoHa u Ilepuonnyueckoid CHUCTEMBI
xumuuyeckux siemeHToB [[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHS CBOWCTB XUMHUYECKUX DIIEMEHTOB U
0o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB M0 TPyIIaM U MepuoaaM. 3HauYeHUe
MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBA3b. BuIbl XMMHUYECKOH CBS3U
(KOBaJEHTHAs] HEMOJIIpHAsl M TOJIApHAs, HWOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XWMHUYECKOW CBsi3M (OOMEHHBIH H  JOHOPHO-
akuenTopHbeiil). BopopoaHass cBA3b. BaneHTHOCTb. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucneHnus. IoHbl: KATUOHBI U AHUOHBI.

BemiecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
cocTaBa BeIIECTBA. THUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THNA KPUCTAIMYECKON PEIIETKH.

[TondaTne o0 nucnepcHbIX cucremMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.
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Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. [ eHeThdeckass CBSI3b HEOPraHMYECKHX BEIIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckass — peakius.  Knaccudukanus — XMMUYECKMX — peaknuil B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHUS] MACCHI BEIIECTB, 3aKOH
COXpPAHEHHUS U MPEBPAILLICHUSA SHEPTUU TP XUMHUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iudHbIX (akTtopoB. OOpaTuMmbie
peakuuu. XuMmuyeckoe paBHoBecue. DakTopbl, BIUAOIMIME HAa COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciadbie d7ekTpoiauThel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpaIbHas, ETOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HX MPEBPAIICHUN:
neMoHctpanusa tabnun «llepuoguyeckas cucreMa Xxumuueckux anemeHtoB [[. U.
MenneneeBay, H3ydeHUE MOJENEH KPHUCTAIUYECKUX PEIIETOK, HAOJII0JICHUE |
OTHMCaHWEe JIEMOHCTPAIIMOHHBIX M Ja0OpPATOPHBIX OIBITOB (Pa3JIOKEHHE MEPOKCHIIA
BOJIOPO/Ia B MIPUCYTCTBUU KaTaJIU3aTOPa, OMPEICICHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO HHAMKATOPA, PEAKIIMd MOHHOTO OOMEHa), MPOBEICHUE
mpakTUUeckoil paboTel «BiusiHue paznmuyHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIum».

Pacuérnble 3agaun.

Pacuérel o ypaBHEHHSIM XUMHUYECKUX PEAKIINIL, B TOM YUCJIE TEPMOXUMUYECKUE
pacy€Thl, pacy€Thl C UCIOJIH30BAHUEM MOHATHS «MACCOBAs JOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. [Tonoxenne HemetaimioB B [lepuognyeckon CHCTEME XUMUYECKAX
anementoB J[. U. MenneneeBa U OCOOCHHOCTH CTpOEHMsI aTOMOB. (DuU3HUYECKUE
CBOMCTBa HEMETAJUIOB. AJUIOTPOINHS HEMETAJUIOB (Ha MPUMEpPE KHUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (TaJOT€HOB, CEPhI, a30Ta,
docdopa, yraeposaa u KpeMHUS) U UX COSAMHEHHUH (OKCUAO0B, KUCIOPOICOACPKAITUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Mertamisl. llonoxenne meramnoB B Ilepuonnueckoir cucreme XHUMHUYECKUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O00O0JIOYEK
aToMoB MeTaiioB. OOmme ¢usndeckue cBoiicTBa MeTaioB. CIUlaBbl METAILIOB.
DNEKTPOXUMUYECKUH PsiJl HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIINX METAJUIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, aJllOMUHUN, IUHK, XpPOM, YKEJI€30, MEJlb) U UX COCTMHEHUH.

OO6uue cnocoObl MOJydeHUs: MeTauioB. [IpuMeHeHHWe MeTasioB B OBITY H
TEXHHKE.

12



DKCIEepUMEHTAIIbHBIE METOIbI U3yUCHHUS BEIIECTB U UX MIPEBPAICHUN: U3yUCHHE
KoJulekuuu — «MeTtamisl W CIUIaBbl», OOpa3lOB  HEMETANIOB,  PEILCHHE
AKCIEPUMEHTAIBHBIX 3a/lad, HAOMIOJEHWE U OMNHCAaHUE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHIA QIIOMUHUS C PacCTBOPAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

Pacu€rHbie 3anaum.

Pacuéthl macchl BemiecTBa WM 00bEMa Tra3oB MO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCe UM O0BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIM OJTHO U3 BEIIECTB
UMeeT MPUMECH.

XuUMUS U )KU3Hb

Ponp xumum B obOecriedeHUM HKOJOTHMUECKON, IHEPreTUUEeCKONW U MHUIIEBOU
0€30MacHOCTH, Pa3BUTHUU MeEIUIUHBL. [lOHSATHE O HAydHBIX METOJaX IO3HAHUS
BEIIECTB M XUMHYECKUX PEAKIIUI.

[IpencraBnenust 06 OONIMX HAYYHBIX MPUHIMIAX MPOMBIIICHHOTO MOJTYyYCHUS
BaKHEUIIIUX BEIICCTB.

UenoBek B MHpPE BEHIECTB W MaTEpUAJIOB: BAXHEUIIUE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepHasbl, KPaCKH, CTEKJIO0, KEpaMuKa, MaTepHabl
JUTSL DJICKTPOHUKY, HAHOMATEPHAJIbl, OpPraHUYECKUE U MUHEPAIIbHBIC YI00PEHUS.

XUMHUSL W 3I0pPOBbE UEJOBEKAa: IpPaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja 0€30MAaCHOTO MCIOJIb30BAHUS IMPENapaToB ObITOBOW XUMHH B
MOBCETHEBHOM KH3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanys MeXIpeaAMETHBIX CBSI3eH IIPU U3yYCHUU OOIEH U HeOpPraHMIEeCKON
xuMuH B 11 Kimacce ocymecTBiIseTcs 4yepe3 UCIOIb30BaHUE KaK OOIINX €CTEeCTBEHHO-
HAyYHBIX MOHATUH, TaK W TOHSITUH, SBISAIOMINXCS CHUCTEMHBIMH [JISl OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIacCuPUKaIus, TMEePUOJANYHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®uznka: Marepusi, dHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPIE€TUUYECKUN YpOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, (U3MYECKUE BEIMYMHBI U EIUHUIIBI HX
U3MEpPEHUS, CKOPOCTb.

buomorms:  kneTka, opraHu3M, DJKOCHCTeMa, Owmocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: mMuHEpaIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAeMble, TOTIUIUBO,
peCypCehl.

TexHomorusi: XUMHYECKasi MPOMBIILUIEHHOCTb, METaJUTyprusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEpPUAJIOB, CEIbCKOXO3SIICTBEHHOE MPOU3BOACTBO, MHUIIEBas

13



IMPOMBIINIJICHHOCTD, (bapMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IMPONU3BOACTBO
KOCMCTHYCCKHX IIPEIaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.
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ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHMS
oOydJaromuMucs TporpaMM  CpelHero oOmero oOpa3oBaHusi  (JIMUHOCTHBIM,
MeTaIpeIMETHBIM U IpeIMETHbIM). HayuHo-MeToanueckoil OCHOBOM 1715l pa3paboTKu
IUIAaHUPYEMBIX PE3YJIbTATOB OCBOCHMS NMPOTpaMM CpeaHEro oOmiero oOpa3oBaHUS
ABJIETCS CUCTEMHO-AESTEILHOCTHBIN MOJIXO/I.

B cooTBeTCTBUM € CHUCTEMHO-AESTENIBHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUsD Ha YPOBHE CPETHETO 00IIEro
00pa30BaHus BbIJEICHBI CIEAYIOLINE COCTABISIONIUE:

OCO3HAHHWE OOYYAIOIIUMHCS POCCUUCKOW TpakTaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKJICHUHA JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLIIUMU LEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS JKOJIOTMUECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD )KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUSI NpeaMeTa «XUMHUS» [TOCTUTalOTCI B
€AMHCTBE Yy4yeOHOM W BOCHUTATENBHOM JNESITEIHHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKIaHCKOTO O0IIEeCTBA, MPUHATHIMU B 00I1I€CTBE HOPMaMU
U TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpOIleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OO0 yJAFOIIHXCA.

JInuHOCTHBIE  PE3ydbTaThl OCBOCHHSI MpeaMeTa «XUMHSD»  OTPaKaloT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHYECKOW JIESITEIbHOCTH
OoOydJaromuXcs MO0 pealn3alii MPUHSTHIX B 00IIEeCTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS OOYYArONIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OpEeACTaBICHUS O COIUAJIbHBIX HOpPMAaxX M TMpaBHIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOUW NEATETbHOCTU MPHU CO3JAaHUU yU4EOHBIX
MPOEKTOB, PEIICHUH y4E€OHBIX U MO3HABATEJbHBIX 3a/1a4, BBITOJHEHUH XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTU TMOHMMATh M TMPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUYEOHOU €A TEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HUCTOPUUECKOMY U HAYYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHHS] XUMHUHU, OCO3HAHMS TOTO, YTO JOCTWKEHMSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B TMOJIYYEHUU U TMOCIEAYIOIIEM aHaTU3e
uH(OpPMaIINK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIEHUBATh CUTYAIlUU, CBSI3AHHBIC C XUMUUYECKUMU SIBJICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJECHHE M TIOCTYIIKM CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IIOCIEACTBUH 3THX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS  IIEHHOCTEM 370poBOoro ©  0Oe3omacHoro obOpasza  IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (HU3HYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

cobmoeHuss TpaBua  Oe3omacHOTO oOpalieHuss ¢ BellecTBaMd B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI MWHAWBHUAYAJbHOIO U  KOJUIEKTUBHOIO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINUX 3/JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIECACTBUN M HEMPUATHS BPEIHBIX MPHUBBIUCK (YMOTPEOICHHS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATENbCKOM
NEeATEeNIbHOCTHU, O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJIAX AEATEIbHOCTH;

YCTAHOBKHM HAa aKTMBHOE yYacTHE B PEIICHUU MPAKTUUYECKHUX 3a/1ad COLIMAIbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3y4YeHHWI0 Tpodeccuil pa3audHOro poaa, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUM;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

16



FOTOBHOCTH K OCO3HAHHOMY  BBIOOPY  HMHIWBUIYAJIbHONW  TPaeKTOPUU
oOpazoBanus, Oyayiien npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHUMHH, HWHTEPECOB H
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOAE, KaK HCTOYHUKY
CyILIECTBOBAHHMS )KU3HH HA 3€MIIE;

NOHMMAaHMUS TJIOOAJIBHOIO XapakTepa HKOJIOIMYECKUX NpoOsieM, BIMSHUS
HKOHOMHMYECKHUX MPOIECCOB HA COCTOSTHUE MTPUPOJAHON U COLIMAIBHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOMPOCOB PALIMOHATBHOTO MPUPOIOIOIH30BAHUS;

AKTUBHOTO HEMPUSATUS JEUCTBUHN, MPUHOCSIINX BPEJ OKPYKAIOIIEH MPUPOTHOM
cpele, yMEHUs NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE MOCIEACTBUS
npeANpPUHIMAEMbIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJUYHUS PA3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOU KYJIbTYpHI,
OTBITA JIEATEbHOCTH SKOJOTUYECKON HANPaBICHHOCTHU, YMEHHS PYKOBOJICTBOBATHCS
MMU B MO3HABATEJILHOM, KOMMYHUKATUBHOW U COIUAIILHON TIPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMo(pooun;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CIEUPUKYA XUMHUH KaK HayKH, OCO3HaHUS €€ poJik B pOPMUPOBAHUU
PaAIMOHAILHOTO HAYYHOTO MBIILIEHUS, CO3JaHUM IIEJIOCTHOTO TMpeACTaBlIeHUs 00
OKpY’KaroleM MUpE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B TO3HAHUHN MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrH MpooOJieM COXPaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH ISl COBPEMEHHOW IUBUIIM3AINN:
B €€ TYMaHHCTHYECKOW HAIPAaBIICHHOCTH M Ba)XKHOW POJM B CO3JIaHMH HOBOM 0a3bl
MaTEPHUAIbHON KYJIBTYPhI, PEHICHUU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YEeJ0BEUECTBA — CBIPbEBOWM, DSHEPreTUYECKOM, MHUIIEBOM H  SKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHUN YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTUYECKH KOM(DOPTHOMN KU3HH KaXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: TOHUMAHUS CYLITHOCTH METO/IOB ITO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATH MOIydaeMbIe
3HAHUS U1l aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYKAIOLIEr0 MUPA U MPOUCXOISIIIHNX B
HEM W3MCHEHHH, YMEHUS JenaTb 0OOCHOBAaHHBIC 3aKIIOUEHUS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C MENbI0 TIOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTBHO MCTIOIB30BaTh XUMUYECKNE 3HAHUS TSl PEIICHUS
mpo0JIeM B PeaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN 1eSITEIbHOCTH;
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FOTOBHOCTM W CIHOCOOHOCTM K  HEOPEphIBHOMY  OOpa3oBaHUIO U
caM0o00pa30oBaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAHUW 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTAM TpyJa B pa3iu4HbIX cpepax MpoPecCHOHATBHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4eOHOro mpeameTra «XUMUS» Ha
YPOBHE CpeIHETO 00111er0 00pa30BaHuUs BKIIIOYAOT:

3HAYMMBIC TUISt dbopmupoBaHus MHUPOBO33PECHHUS oOyJarommuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA, OTpPaKaIoUIue
IIEJJOCTHOCTh HAay4YHOM KapTUHbI MHpa U CHeUU(PUKY METOJOB TIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEPIus, SBJICHHUE,
IpollecC, CUCTEMa, Hay4HbId (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOIO/ICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHbIE, KOMMYHUKATHBHEIE,
peryIsTUBHBIC), oOecrieunBatone GopMupoBanue PyHKIIMOHATBHOU IPAMOTHOCTH U
COITMATbHOM KOMITETCHITUN 00YyYaroImmnXcs;

CIOCOOHOCTh 00YYAIOIIMXCSI UCIIOIB30BaTh OCBOCHHBIE MEXIUCITUIIMHAPHBIE,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATbHBIE yueOHbIEe IEUCTBUS B TO3HABATEILHOMN
U COLIMANIbHOM MpaKTHKE.

MeranpenMeTHbIe  pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSAMH.

OByajeHue YHUBEPCAJTbHBIMHU Y4eOHBIMU N03HABATEILHBIMH AeHCTBUAMM:

1) 6a30Bble JJOrH4YecKHe JAeiCTBUS:

CaMOCTOATEIHLHO (OPMYIIMPOBATh U AKTYaJIU3UPOBAThH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

ONpeNeNsITh IeU JeATeTbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThl AESITENBHOCTH C TOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILIICHUS —
BBIJICJIATh XapaKTepHble MNPU3HAKU IOHSITUH U YCTAHABIMBATH HX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHS JIi OOBSCHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS W KPUTEPHUU TSI KJIACCU(PUKAIIUU BEIIECTB U XUMUYECKUX
peaKiuu;

yCTaHABIMBATh  MNPUUYMHHO-CIEC/ICTBEHHBIE  CBS3M  MEXKAY  HM3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMYECKHUE pacCykAeHUs (MHIYKTUBHBbIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;
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MPUMEHSITh B TIpOIlECCE MO3HAHMS, HCIOJIb3yeMble B XMMHUU CHUMBOJHUYECKHUE
(3HaKOBBIE) MOJIeNH, MPEOOPa30BLIBATh MOJICNbHBIE MPEACTABICHUS — XUMUYECKUIM
3HaK (CUMBOJI) DJIEMEHTa, XUMU4eckasi popMmyna, ypaBHEHUE XUMUYECKON pPEeaKIuu —
Py pEUICHUH Y4YeOHBIX I[MO3HABATEIbHBIX W TNPAKTUYECKUX 3a/lady, MNPUMEHSThH
Ha3BaHHbIE MOJICIBHBIC TMPEACTABICHUS MJI1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOT'O IIO3HAHUS BEHIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMynUpOBaTh IIEJIU U 3aJla4l UCCIICIOBAHUS, UCIIOJIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEIBLHO CHOPMYITUPOBAHHBIEC BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JJIs1 POPMHUPOBAHMS TUIIOTE3BI TIO MTPOBEPKE MPABUILHOCTH BhICKA3bIBAEMBIX
CYXKJICHUH;

BJIAJIETh HAaBBIKAMH CaMOCTOSITEJIBHOTO TUIAHHUPOBAHHWS U MPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAOJIONATh 3a XOJIOM
mpoliecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (QopMyaupoBaTh
0000IIIEHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YyJbTaTOB HMCCIIEAOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb OMNBIT  YYCHUYECKOW  HMCCIEAOBATEIBCKOW W MPOEKTHOM
NS TENBHOCTH, MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY MOUCKY
METOAOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO pa3IM4YHbIX METOJ0B
MO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(MOPMAIUH (HAYYHO-TIONYJIsIpHAas
JTUTEepaTypa XUMUYECKOTO COIEpKaHUs, CITpaBOUHbIe TocoOus, pecypcsl HTEepHETA),
aHANMM3UPOBATh HH(OPMAIMIO PA3TUYHBIX BUIAOB H (POopM TpelncTaBiIcHUS,
KPUTUYECKHU OLIEHUBATH €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3ampOChl U MPUMEHSATh Pa3UYHbIe METOIbl MPU TOUCKE U
orbope wuHpOpMaMMU, HEOOXOAUMOUN  JJIi  BBIMOJHEHUS Y4YEOHBIX  3aja4y
OIPEAEIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUI U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEIFHO BRIOMPATh ONTUMANIbHYIO0 OpMY MpeacTaBICHUS HHMOPMAITIU
(cxembl, rpaduKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

UCIIOJIb30BAaTh HAYUHBIN A3bIK B KAYECTBE CPEICTBA IMPHU paboOTe ¢ XMMUYECKOU
uH(pOpMaIMeil: MPUMEHSITh MEKIIPEeIMETHBIE ((PU3nYecKrne 1 MaTeMaTHIEeCKIE) 3HAKU
U CUMBOJIbI, (hOpMYJIbI, a00pEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh W MPeoO0pa3oBbIBATH  3HAKOBO-CHUMBOJIMUECKHME  CPEJICTBA
HarJISIAHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSIMH:
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3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJAa€MOH TEMBbI B XOJ€ AHAJIOra W/Wiu
JMCKYCCHUHM, BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOU MPEJIOKEHHUSI OTHOCUTEIIHHO
BBIINIOJIHEHUS IIPEJIOKECHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTALMEN pE3yJbTaTOB II03HABATEIIBHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU MPH BBIIOJHEHUU
XUMHUYECKOTO0 SKCIEPUMEHTa, MPAKTHYECKONW pabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOro MpoekTa u (OpMyJIUPOBATH BHIBOJIBI 11O
pe3ynbpTaTtaM NPOBEAEHHBIX HCCIEIOBAHUN IYyTEM COIJACOBAHMUS MO3ULMKA B XOJE
o0CyXeHrs 1 OOMEeHa MHEHUSIMU.

OBJialeHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

CaMOCTOSITEIBHO IUIAHUPOBAaTh M OCYILIECTBIATH CBOK IIO3HABATEIBHYIO
NEATENbHOCTh, oOmnpenensas e€ LelId MW 3aJadyd, KOHTPOJIMPOBaTb U II0 Mepe
HEOOXOAMMOCTH  KOPPEKTHPOBATh TMpEHJIaraeMblii  aifOPUTM  JICUCTBUU  TpHU
BBITIOJIHCHUU Y4YeOHBIX M  HCCIEIOBaTENbCKUX 3a/ad, BbBIOMpaTh Haubolee
3¢ PeKTUBHBIN CTIOCOO UX peIICHUsI ¢ YIETOM TOJTyYSHUSI HOBBIX 3HAHUM O BEIECTBAX
Y XMMUYECKUX PEAKIHUIX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOaHAIU3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJ/IbTATDBI
10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckast XUMUsD) OTPaKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM O  XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUW NPUPOJIBL, B
GbOpMHUpPOBAaHUM MBIIUICHUSI W KYJIbTYpbl JIMYHOCTH, €& (PYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOIMMOW JI PEIICHHS MPAKTHUUYECKUX 3aad U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM cpene;

BJIAJICHUE CUCTEMOM  XMMHWYECKHX  3HAHWU, KOTOpasi  BKJIKOYAECT:
OCHOBOIIOJIATAIONME TOHATHUS (XUMHUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0YKa
aToMa, MOJIEKYJa, BaJlCHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, XUMHUYECKAS CBS3b,
CTpyKTypHas ¢opmyina (pa3BEpHyTas W COKpamiéHHas), MOJb, MOJISIpHAs Macca,
MOJISIPHBIN  O0BEM, YIJIEpOMHBIA CKENeT, (YHKIMOHAIBHAS TPYIa, paJauKa,
W30MEpHs, U30MEPBI, TOMOJIOTHYECKUM PsJI, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOA U
a30TCOJICP)KAIIME  COCAWHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOEHUS
oprannyeckux BemectB A. M. ByrTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKHAW SI3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllKe B OCHOBE MOHUMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM,
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(paKkTONOrMYEeCKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHMHM H O€30MacCHOM
MCIIOJIb30BAaHUU BAXXHEHIIMX OPraHMYECKUX BEHIECTB B OBITY M NPAKTHYECKOU
NEeSTENbHOCTH YEJIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTepHbIE MPU3HAKUA MOHSATUH,
YCTaHABIMBATh HMX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHSATHUS MpU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILCHUI OPraHUYECKUX COCIMHEHU;

c(OpPMHUPOBAHHOCTh YMEHHI MCHOJIB30BaTh XWMHUUYECKYI0 CHUMBOJIUKY JJIS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON) hopmy
OpraHMYeCKUX BEUIECTB M YPABHEHHM XMMHUYECKUX PEAKIUH, U3TOTaBIMBATh MOJIEIU
MOJIEKYJl OpPraHMYECKUX BELIECTB [UISl WUIIOCTpAllUd HMX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpraHUYECKUX BEIECTB MO0 UX COCTABY M CTPOCHUIO K OIPEACIEHHOMY KIlacCy/Tpynie
coelMHEeHUN  (YrJeBOJNOPOAbl, KHUCIOPOJ M  a30TCOAEp)KallMe COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI), JaBaTh MM Ha3BaHMs IO CUCTEMATHYECKOMN
Homenkinarype (IUPAC), a Takxe NmpuUBOAUTH TPUBHAIbHBIE HA3BAHMS OTIEIbHBIX
OpraHMYeCKUX BEIIECTB (ITUJIEH, MPOMWICH, alleTUJICH, STUICHIIUKONb, TJIMIIEPHUH,
¢denoin, Qopmanbaeruj, aueTaibAeTu], MypaBbHUHas KHCIIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAasi KHUCJIOTA, CTEapUHOBAas KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmal,
EJUTI0N03a, TIIUIWH);

c(hOPMHUPOBAHHOCTh YMEHHSI OMNpPEAENATh BUIbl XUMUYECKOW CBS3M B
OpraHUYeCKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

chOpPMHUPOBAHHOCTh YMEHHUSA TPHUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. byrtnepoBa s 00BbsSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (DU3UUECKUE U
XUMHYECKHE  CBOWCTBA  TUNWYHBIX  MPEJCTABUTENECH  pa3IUYHBIX  KIJIACCOB
OpraHMYeCcKUX BEIIECTB (METaH, TaH, ITWICH, MPONWIEH, alleTuieH, Oyraauen-1,3,
MeTHI0yTaaueH-1,3, OeH30J1, METaHOJ, 3TAHOJ, ATHICHIIIHUKOJb, TIUIEPUH, (EHO,
alleTajgbAeTU, MypaBbUHAs U YKCYCHas KHCIOTBI, IJIIOK03a, Kpaxmal, LEeJUI0J03a,
AMUHOYKCYCHasl KHCJIOTa), WIIIOCTPUPOBATH TE€HETUYECKYIO CBS3b MEXKIY HHMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PpEaKIUHd C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKH YTIEBOJOPOIHOTO
ChIpbsl (HE(Th, NPUPOJHBIN Ta3, YroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUYECKOE
IIPUMEHEHHUE TIPOAYKTOB IepepadbOTKH;

cOpMUPOBAHHOCTh yYMEHHUU TPOBOJUTH BBIUMCICHHUS [0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOAHOrO BEIIECTBA WM IPOIYKTa
peakLUuy 1o M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB
WJIH TIPOJYKTOB PEAKIINN);
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c(hOpMUPOBAHHOCTh YMEHUN BIIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/1aX
HAay4YHOI'0 MO3HAHU, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUH BEILIECTB U XUMUUYECKUX
saBJeHUN (HAOMIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE), UCTIOJIb30BATh
CHUCTEMHBIEC XUMUYECKUE 3HAHUA ISl IPUHATHS PEUICHUN B KOHKPETHBIX KM3HEHHBIX
CUTYalIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh TpaBUja MOJB30BAHUS XUMUYECKOM
MoCcy/Iol W Ja0OpaTOpHBIM O0OpYJOBAaHMEM, a TakKe INpaBuia OOpalieHus c
BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIUSIMU IO BBIMOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB,;

chOpMUPOBAHHOCTb yMEHUW TUIAHUPOBATH M BBINOJHATh XUMHUYECKHUI
AKCIEPUMEHT (TIPEeBpalllcHUsI OPraHMYECKUX BEIECTB MPU HArPEeBaHUU, MOJYYEHUE
ATUJICHA U U3YYEHUE €r0 CBOWCTB, KAUYECTBEHHbBIC PEAKIIMM OPraHUYECKHUX BELIECTB,
JieHaTypalusi OCJIKOB MPU HArPEBAHUU, I[BETHBIE PEaKIMU OCJIKOB) B COOTBETCTBUU C
paBUIaMU TEXHUKU O€30MaCHOCTH MPU OOpaIleHNH ¢ BEIIECTBAMHU U J1JA00PATOPHBIM
000py/TI0BaHUEM, TMPEJCTABIATh PE3YJIbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (hopme
3alUCH YPaBHEHUI COOTBETCTBYIOIIUX PeakIuii U (OpMYITHPOBATH BEIBOBI HA OCHOBE
ATUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh YMEHUH KPUTHYECKU AHAIM3UPOBATH XUMHYECKYIO
uHopMalMio, TIOJYy4YaeMYK U3 PpPa3HbIX MCTOYHHUKOB (CpEJCTBa MacCOBOU
uHbopmanuu, IHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJTI01aTh npaBuiia AKOJIOTHYECKHU
11€JIeCO00Pa3HOr0 MOBEICHUS B OBITY U TPYJIOBOM NEATEILHOCTH B LEISIX COXPAaHEHUS
CBOEr0 3J0pOBbS M OKpYXalollled MpUPOAHOM Cpelbl, OCO3HaBaTh OMNACHOCTH
BO3/ICMCTBUS HA )KUBbIE OPTAHU3MBbI ONPEIETEHHBIX OPraHUUYECKUX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHIT, Ha mnpuMepax CcHocoObl YMEHBIICHHUS U
IPEAOTBPAILECHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsi OOY4YarOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHSTh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAaxX IIO3HAHUS BEIIECTB U
XHUMHYECKUX SIBJICHUI;

JUTSI CTIETIBIX M CITA0OBUASIINX 00YJaIONINXCsl: YMEHHE UCIIOJIH30BaTh pelbedHO-
TOUCUYHYIO CUCTeMy o0o3Hauenwuit JI. bpaitns ans 3anucu xumudeckux GopMy.

11 KIIACC

[IpenmeTHBIEC pe3yabTaThl OCBOCHUS Kypca «OO0I1ass 1 HeoOpraHudecKasi XuMUSI»
OTpa)XaroT:

chOpMUPOBAHHOCTHh  NPEACTABICHUM: O  XHMHYECKOH  COCTABIISIONICH
€CTECTBEHHO-HAYYHOUW KAPTUHBI MUPA, POJIA XUMUH B O3HAHUU SBJICHUN MPUPOJIbI, B
GbOpMUpPOBAaHUU MBIIIJICHUS W  KYJbTYpbl JUYHOCTH, €€ (PYyHKIIMOHAIBLHOU
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IPAMOTHOCTH, HEOOXOJIUMOM JJIsi PEIICHUsS MPAKTUUYECKUX 3a7ad U DKOJIOTMYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOJIHOM CpeEJIE;

BIIaJICHUE CUCTEMOU XHUMUYECKUX  3HAHUMH, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAIONIUE TOHATHUS (XUMHYCCKHH JJIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEINEHb OKHUCJICHUS, XUMHYECKAs CBS3b
(KoBaJieHTHAs, UOHHAsI, METAJIMYECKasi, BOJOPOJIHAS), KPUCTAIIMYECKAs peléTka,
TUNBl ~ XUMHUYECKUX  PEAKIUi, PacTBOp,  JJIEKTPOIUTHI,  HEINEKTPOIUTHI,
AJEKTPOJIUTHYECKAsT ~ JAUCCOLMAIMUSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW peakIuy, XUMUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON NUCCOLMALNKY, nepuoandeckuii 3akol 1. 1. Menneneesa, 3akoH
COXPAaHEHHUsSI MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTrUU MPU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN  S3bIK  XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE ITOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUN, (PAKTOJIOTHYECKHE CBEJAEHUS O CBOWCTBAX,
COCTaBe, TMOJyYeHUU M OE€30MaCHOM HCIIOIb30BAHUU BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISITh XapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHABIMBAaTh WX B3aUMOCBSI3b, MCIIOJIL30BATh COOTBETCTBYIOIIUE MOHSATHUS IIPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpMyJT  BEIIECTB W  ypaBHEHUM  XMUMHUYECKHX  PEaKIIHH,
cucreMarnueckyro HomeHkinarypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTACITBHBIX
HEOPraHWYECKHX BeIlleCTB (yrapHbli ra3, yrieKucibli ra3, aMMuaK, raimeéHas u3BecTh,
HeraiiéHasi U3BeCTh, IUThEBAs COa, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUH OIpEesATh BaJCHTHOCTh M CTEICHb OKUCIICHUS
XUMHUYECKHUX PJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTAaBa, BUJI XUMUYECKOM CBA3HU
(KoBaJICHTHAsl, WOHHAs, METAUIMUECKasi, BOJOPOJAHAsA) B COCAMHEHMSAX, THUI
KPUCTAJUTMYECKON pEeHmEéTKM KOHKPETHOrO BemlecTBa (aTOMHas, MOJICKYJspHas,
WOHHAs, METaJInYecKas), XapakTep Cpelbl B BOJHBIX PAacTBOpaxX HEOPTaHUYECKUX
COCJIMHCHUIA;

c(hopMHUPOBAHHOCTh YMEHHH yCTaHABINBATH MPUHAIC)KHOCTh HECOPTaHHUCCKUX
BCIIIECTB I10 MX COCTaBy K OMNpeeAEHHOMY KIIacCy/TpyIIe COCIMHEHHH (IIPOCTHIC
BEIIECTBA — METAJJIBI U HEMETAJIJIbl, OKCHJbl, OCHOBAHUSA, KHUCJIOTBI, aM(pOTEpPHbIC
TUIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICII Iepruoandeckoro 3akona /1. 1.
MeHnneneeBa U JAEMOHCTPUPOBATh €TI0 CHCTEMATHU3HPYIOIIYIO, OOBSICHUTCIBHYIO H
MPOTHOCTUYECKYIO0 (DYHKITUH;

c(hopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mnepuonoB Ilepuoguyueckoil CHUCTEMBbI XHUMHUYECKUX
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anementoB JI. M. MenjeneeBa, HCIONB3Yysd TOHATUS «S-, P-, O-37IeKTpOHHBIC
opOuTanmy», «IHEPreTUYECKUEe YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMUMHUYECKUX OHJIEMEHTOB M HX COCAMHEHUN MO NEepuoJaM U Tpynmnam
Ilepuonnueckon cucteMsl XUMUYeCKux 1eMeHToB 1. Y. Menzaeneesa;

c(hOpMUPOBAHHOCTh YMEHUMN XapaKTEPU30BaTh (OMUCKHIBATH) OOIINE XUMUYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB  Pa3JIMUHBIX  KJIACCOB, IOJTBEPKIATh
CYILIECTBOBAHHE TEHETHUYECKON CBSI3U MEXAYy HEOPraHWYECKUMHU BEIIECTBAMU C
MTOMOIIIBIO YPAaBHEHU N COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATh XMMHYECKUE PEAKIHUHU TI0
pa3IMUHBIM TpHU3HAKaM (YUCIY W COCTABy pEarupyrollux BeElIEeCTB, TEIJIOBOMY
ahdekTy peakiuv, HU3MEHEHHIO CTENEHEW OKUCICHUSI DJIEMEHTOB, OOpaTHUMOCTH
peaKkInuy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEaKIUi pa3IMYHbIX TUIIOB,
MOJIHBIE U COKpAIIEHHbIC YPaBHCHUS PEaKIMi HOHHOTO OOMEHA, YUUTHhIBAsl YCIOBUS,
IIPU KOTOPBIX ITH PEAKIIUU UAYT O KOHIIA;

chOpMUPOBAHHOCTh  YMEHUH  MPOBOAUTH  PEAKIMH, IOJTBEPIKIAIOIINE
KaueCTBEHHBI COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPaCIlO3HABATH
OTBITHBIM TYTEM HWOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHUM  pacKpbIBaTh  CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUA TMOCPEJICTBOM COCTaBIIEHHUS JIIEKTPOHHOTO OanaHca
3TUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUH
pEeakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTeP CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETO Bo3aekcTBus (mpunuun Jle [laTtense);

chOpPMHPOBAHHOCTh yYMEHHH  XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JIeXkKanMe B OCHOBE MPOMBIIUIEHHOTO TIOJIYYEHHUS CEPHOM KHUCIIOThI, aMMHUAKa, a TAKXKE
chOpMUPOBAaHHOCTh  MPEJCTABICHUH 00 OONMMX HAyYHBIX NPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYHUCIEHUS C MCIOJIb30BAaHUEM
MOHATHS «MaccoBas JIOJI BEIECTBA B pacTBOpE», 0OBEMHBIX OTHOLIEHUN Ta30B MPHU
XUMUYECKUX pEaKlMsX, MacChl BEHIECTBa MWIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOTO 3(PdeKra peakimu Ha OCHOBE 3aKOHOB COXPAHECHHSI MacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS] SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh TpPaBHJIA TOJH30BAHUS XUMUYECKOUN
MoCy/iIol W Ja0OpaTOpHbIM O0OpPYJOBAaHHEM, a TakKe INpaBuia OOpalleHus c
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHMSMH IO BBIMOJTHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;
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c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH M  BBINOJHATh XUMHUYECKUU
AKCIIEPUMEHT (pa3OkKEHUE NEPOKCHAA BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa,
ONPENEIICHUE CPelbl PACTBOPOB BELIECTB € ITOMOIIBIO YHUBEPCAIBHOIO MHINKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOMN peakIuu, peakiiui HOHHOT'O
oOMeHa, KaueCTBEHHBIE peaklMu Ha cyibdar-, kapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTMOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad Mo TeMam «MeTaiibsl» u
«HemeTanib») B COOTBETCTBHUU C MPABUJIAMU TEXHUKHU 0€30MaCHOCTH MPU OOpaIlieHuu
C BelIeCTBAaMH U JIaOOpPaTOPHBIM OOOPYJIOBAHUEM, TMPEICTABISTh PE3yJIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B JOPME 3aMUCH YPABHEHUM COOTBETCTBYIOIINX PEAKIIUIMA
U (hOpMYyJIUPOBATH BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHUH KPUTHUYECKU AaHAIM3UPOBATH XUMHYECKYIO
uHOpMalMIO, TIOJYy4YaeMYK U3 Ppa3HbIX MCTOYHHUKOB (CpEJCTBa MacCOBOU
KOMMYHHKaluu, MHTEpHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUU cobroaaTh npaBuia JKOJIOTUYECKHU
11€JIeCO00Pa3HOro MOBEICHUS B OBITY U TPYJOBOM EATEILHOCTH B IIEJIAX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXAalolled MpPUPOAHOM Cpelbl, OCO3HaBaThb ONACHOCTH
BO3JICUCTBUS Ha JKUBbIC OPraHU3MBI ONpPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazatens [1/IK, mosicHsATh Ha npuMepax crmocoObl YMEHBIICHUS U MPEOTBPAICHUS
WX BPETHOTO BO3/ICHCTBUSI HA OPraHU3M Y€JIOBEKA;

JUIsi OOYYaloOIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
OPUMEHSITh 3HAHMS OO0 OCHOBHBIX [OCTYIHBIX METOJaX II03HAHMUS BEIIECTB W
XUMUYECKUX SIBICHUN;

JUTSI CTIETIBIX M CTA0OBUASIINX 00YYAIOIINXCsl: YMEHHE UCIIOJIb30BaTh pelbedHO-
TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyIt.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 6
M. bytnepoBa
Hroro mo pazueny 6
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHBI 3
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 9 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 17
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 5
3.9 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 21 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 9 1
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Hroro no pazneny

36

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 6
Wroro mo pazueny 6
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tmactmaccrl. Kayaykn. Bomokna 3
Wroro mo pazueny 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumenoBanue pa3iesioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJICTABICHUHA O XWMHUYECKOW COCTaBJISIFOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SIBJICHHI
MpUPOJIbl, B (OPMUPOBAHUUA MBIIUICHUS W KYJIbTYphl JTUYHOCTH, €&
(GYHKIIMOHATBHON  TPAaMOTHOCTH, HEOOXOJUMOW  JUIsl  PEIICHHS
MPAKTUYECKUX 3a/1ad M DKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIICHUS K

CBOEMY 3/I0POBbBIO U MIPUPOIHOMN Cpejie

1.2

Brnagenune cucremMoil XMMHYECKHX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATr AFOIINE MTOHATHUSA (Mouexyna, BAJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHWCICHUS, XUMHYECKasi CBS3b,
MOJIb, MOJIIpHAs Macca, MOJISIpPHBIH O00BEM, YIIepOoAHBIH CKeJeT,
(GbyHKIIMOHANBHAS ~ TpyMIa, paaukai, WU30Mepus, H30MEDHI,
TOMOJIOTUYECKHM  PsAZ, TOMOJIOTH, YIJIE€BOJOPOIbI, KHUCIOPOA- H
a30TCOJIEpKaIle COEAUHEHMs, OWOJIOTUYECKH AaKTHUBHBIE BEIIECTBA
(yrneBojpl, KUpBI, O€lIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEUHEHHS); TEOPUM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHus opranuyeckux BemniectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHH, (HAKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IOJy4YeHUH U OE30MaCHOM
MCII0JIb30BAHNU BaKHEHIINX HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB

B 6LITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0BCKa

1.3

ChopmupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHbIE IMPU3HAKU
MOHSTHA, yCTaHaBJIMBaTh  HMX  B3aHMMOCBSI3b, UCIOJIB30BATh
COOTBETCTBYIOIIME TOHATUS TPU OMHCAHHHM COCTaBa, CTPOCHUS H

NpeBpalleHNil OPraHM4YeCKUX COECAMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHM MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY
JUIL  COCTaBIICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaII€HHOW) (QOpMyT OpraHM4ecKUX BEUIECTB U ypaBHEHUH

XUMHUYCCKUX peaKuHﬁ, H3TrO0TaBJIMBATb MOJICIIN MOJICKYJI OPraHUYCCKUX
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BCUICCTB I HWIUIIOCTpAlMHU HUX XUMHUYCCKOI0O W HNPOCTPAHCTBCHHOTO

CTPOCHHUSI

1.5

ChopmupoBaHHOCTE ~ YMECHHI  yCTAaHABIMBATh  MPHHAICKHOCTH
HU3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
ompenenéHHoMy Kiaccy (rpymnme) coenuHeHui  (yriaeBOIOpOJbl,
KUCIIOPOA ¥ a30TCOJEpKAIlMe COCIUHEHHUs, BBICOKOMOJICKYIISPHbIC
COGI[I/IHGHI/U[), JaBaThb UM Ha3BaHMU 110 CHUCTEMATUYECKOU HOMCHKIJIAaTypC

(IUPAC)

1.5

ChopMupoBaHHOCTE YMCHHS OTIPEICISATh BHJbI XUMUYECKOW CBSI3U B

OpraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTH YMEHMS IPUMEHSTD: MOJIOKEHUSI TEOPUU CTPOCHHUSI
opranuueckux emects A.M. byrneposa 1t 00bsiCHEHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHSI MaCChI

BEIICCTB

YrieBo10poibl. Kucnoponcoaepxarue u a30TCOJIepKalIne

OpPraHn4€CKUC COCANHCHMA. BBICOKOMOJ'IGKy.]'IprHBIe COCAMHCHUS

2.1

ChopMHpPOBAHHOCT, YMEHHUM TPUBOJIUTH TPUBHUAIBHBIC HA3BAHUS
OT/AEIBHBIX OPTraHWYECKUX BEIIECTB (ITHJICH, MPOMUJICH, AaIleTHJICH,
STWJICHTJIUKOJb, TJHLIEPUH, (eHon, dopManbaeru, aneTalbIeru],
MypaBbUHAs KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCJIOTA,
CTeapuHOBasi KHUCIIOTa, TJIOKO3a, (PYKTO3a, Kpaxmal, LeJIio03a,

TJTUITAH)

2.2

ChopMUpOBaHHOCTh yMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
¢u3nyecKkue W XMMHYCCKHE CBOMCTBA THITMYHBIX IPEJACTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIISCTB (METaH, 3TaH, STHJICH,
MPOINMIICH, aleTuiIeH, OyramueH-1,3, MerunOyraaueH-1,3, OeH3ouI,
METaHOJI, 3TAHOJI, THJCHIJIMKOJb, TJIMIEPHH, (DEHOJ, aleTalIbJICTH/I,
MypaBbHHAsT W YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmal, MEeJUTII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WJUIIOCTPUPOBATL T'CHCTHYCCKYIO CBA3b
MCKAY TUIITNYHBIMHU npeaACTaBUTCILIMUA Ppa3INIHbIX KJ1aCCOB
OpPraHU4YCCKUX BCIICCTB YPABHCHUAMHNU COOTBCTCTBYIOIIUX XUMHUYCCKUX

peakuuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOIHOTO CBHIPhs (HE(PTh, MPUPOHBIN ra3, yroib), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHA U KU3Hb. PacuéTrl
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3.1

ChopmupoBaHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHHIA 00 OCHOBHBIX
METOJAaX HAyYHOIr'O IMO3HAHUS, UCIOJIb3YEMBIX B XUMUU IIPU U3YYECHHUU
BEIIECTB W XUMHUYECKHX sIBIICHUU (HaAOIMIOACHHWE, W3MEpeHue,
SKCIIEPUMEHT, MOJICIIMPOBAHUE), UCTIOIb30BATh CUCTEMHbBIE XUMHUECKIE
3HAHHUS JUIsl IPUHATHS PEHICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHI COONMIONATh TpaBWIA  ITOJB30BAHUS
XUMHUYECKOM TMOCYy/0W M JIaOOpaTOpPHBIM OOOpYyIOBaHHEM, a TaKkKe
IpaBuJIa OOPAICHHS C BEIECTBAMH B COOTBETCTBHU C MHCTPYKIIHSIMH T10

BBITIIOJTHCHUTO Ha60paTOpHBIX XUMHNYECKHUX OIIBITOB

3.3

ChopmupoBaHHOCTh YMEHHUI MJIaHUPOBATh U BBIIOJHATH XUMUYECKHM
SKCIEPUMEHT (IIPEBpaIlleHNs] OPTaHUYECKUX BEIECTB IIPU HarpeBaHUH,
MOJIy4€HUE ITHJIEHA U W3YYE€HUE €ro CBOWCTB, KaUECTBEHHbIE pEaKIUU
OpraHMYECKHUX BEIIeCTB, JEHaTypauus OEIKOB TIpU HarpeBaHuH,
LBETHbIE peakuuu OEJKOB) B COOTBETCTBUHM C MpPAaBUIAMHU TEXHHUKH
0e30MacHOCTH TMpH OOpalleHMH C BeulecTBaMU U J1a0OpaTOPHBIM
000pyJ0BaHUEM; MIPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (popMe 3anucy ypaBHEHHI COOTBETCTBYIOIINX PEaKIIUA

1 (GopMyIUpPOBaTh BHIBOABI HA OCHOBE ATUX PE3YIbTaTOB

3.4

ChopmMupoBaHHOCTh YMEHUI MPOBOIUTH BBIYUCIECHUS M0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJIyKTa PEaKIuH M0 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJIHOTO

W3 UCXOHBIX BEIIECTB WJIM MPOTYKTOB PEAKITUH)

3.5

ChopmupoBaHHOCTh YMEHHUI KPUTHUECKH aHATTU3UPOBATh XUMUYECKYIO
uHbOpMAIIMIO, TIOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa

MaccoBoii nHpopManuu, cetb UHTepHET U 1pyrue)

3.6

ChopmupoBanHOCTh yMEHUH COOMIOAATh TPaBHIA SKOJOTHYECKH
11eJ1ec000Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOM JESITEILHOCTH B LENIAX
COXPAaHEHHUS CBOETO 3[0POBBS U OKPYXKAIOLIEH NPUPOIHON Cpebl,
OCO3HAaBaTh  OMACHOCTb  BO3JCHCTBHS HA JKHUBBIE  OPraHU3MBI
OTpeNeNIEHHBIX OPraHMYEeCKUX BEILIECTB, MOHMMAas CMBICI IMOKa3aTess
[TJK (mpenenbHO JOMYyCTUMOMN KOHIICHTPAIUH), IOSICHATH Ha MPUMEPax
CHOCOOBI YMEHBILIEHUS ¥ IPEOTBPAICHHUS UX BPEIHOTO BO3ACUCTBUS HA

OpraHu3M 4YCJIOBCKa

11 KIIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucremMod XMMUYECKMX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAT AIOLIME NOHATUS (XMMUYECKHH JIEMEHT, aTOM, 3JIEKTPOHHAS
oboyouka aroma, S-, p-, O-2JMEKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHUS,
XAMHYECKasi CBsI3b, MOJIb, MOJSIpHAsT Macca, MOJIAPHBIA OO0BEM,
KPUCTAJUTMYECKAsl PEIIETKA, THITHI XUMHYECKUX PEAKITHiA (OKHCIUTEITHHO-
BOCCTAHOBHUTEIIbHBIC, 3K30- W OHAOTEPMHUUYECKHUE, PEAKIUA HOHHOTO
00MEHa), pacTBOpP, AIEKTPOJIUTHI, HEIIEKTPOJUTHI, IIEKTPOTUTHUECKAS
JMCCOLIMALINS, OKHUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTb XHMHYECKOMN
peakiuy, XUMHYECKOE pPABHOBECHE); TEOPHUM M 3aKOHBI (TEopHs
3JIEKTPOJIUTHYECKOW  aucconnanmu, [lepuommueckmii  3akon .M.
MenneneeBa, 3aKOH  COXpaHEHHS  MaccChl),  3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH, (aKTOJIOTHUSCKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, NOJYYEHMH M OE30MaCHOM HCIHOJb30BAaHUM BaKHEHIINX
HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON JESATEIBHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh YMEHHIl BBISBISATh XapaKTepHblE MPU3HAKH U
B3aUMOCBS3b M3YYECHHBIX TIOHSTHUH, TNPUMEHSITH COOTBETCTBYIOIINE
MOHATHS IIPU OMMCAHUU CTPOCHUS U CBOIMCTB HEOPTaHUYECKUX BEILIECTB
U UX TMPEBpAIlCHUIi; BBISABIATH B3aUMOCBS3b XMUMHUYECKUX 3HAHUU C
HOHATUSIMM M TIPEJCTABICHUAMU JPYTUX E€CTECTBEHHOHAyYHBIX

npeaMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM ME€TOAAMKU HAYYHOI'0 IIO3HAHHsA BCIOCCTB U
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIpPCAC/IATh BaAJICHTHOCTL MU CTCIICHb
OKHUCJIICHUSA XHMHUYCCKUX JOJICMCHTOB B COCAMHCHUAX Pa3JIMIHOI'O
coCTaBa, BU XUMHYECKOM CBiA3HU (KOBaJ'IeHTHaSI, HOHHas,
MCTAIJINYCCKasd, BO,Z[OpOI[HaH) B COCIUHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOTO BCHICCTBA (aTOMHa}I, MOIJICKYJIApHAasi, MOHHAaA,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCACIIAThL XapPAKTCP CPCIAbl B BOJHBIX

pacTBOpaX HCOPraHNUCCKUX COCIUHEHUN
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1.6

CdopmupoBaHHOCT yMEHUs KIacCU(PUIIMPOBATH XUMHUECKUE PEAKIIUU
M0 Pa3IMYHBIM MPU3HAKAM (YUCITY U COCTAaBY PEarupyromlux BEIICCTB,
TeIioBOMy 3(QexTy peaknmuu, W3MEHEHUIO CTENeHEH OKHUCICHUS

3JIEMEHTOB, 00OPAaTUMOCTH PEAKIMH, YYACTHIO KaTaIu3aTtopa)

1.7

ChopMUPOBaHHOCTh ~YMEHHUH  COCTaBJIATH  ypaBHEHHS  pPEaKIHi
pPa3JIMYHBIX THIIOB, IIOJHBIE W COKPALIEHHBIE YpPAaBHEHMS pEaKIHU
MOHHOTO OOMEHA, YUUTBIBAsI YCIOBUS, IIPU KOTOPHIX 3TH PEAKIMH UIYT

JO0 KOHIIa

1.8

ChopmMupoBaHHOCTE YMEHHI TPOBOIUTH PEAKIHU, MMOATBEPXKIAOIINE
Ka4eCTBEHHBIII  COCTAB  PA3JIMYHBIX  HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHI pPacKphIBaTh CYIIHOCTh OKHUCIWTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIMI OCPEICTBOM COCTABIECHHUS SJIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XMMHUYECKON pPeaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBACHITH  XapakTep  CMEIIECHUS
XMMHYECKOTO PaBHOBECHSI B 3aBHCHUMOCTH OT BHEIIHETO BO3ACHCTBUSA

(mpunIMn Jle [larense)

OO6mrast 1 HeOpraHMU4eCKass XUMUS

2.1

CdopMHpOBaHHOCT, YMEHUM pacKpbIBaTh cMbICH [lepuomnueckoro
3aKO0Ha AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEMAaTU3UPYIOIIYIO, OObSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 23yeMeHTOB 1—4 mnepuono Ilepuonnueckoit
CHUCTEMBl XHMHYECKHX drnemeHToB J[.M. MennaeneeBa, HCHIOIB3Ys
HOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAINY, «IHEPTETHUSCKUE YPOBHUY,
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB  XMMHYECKUX
JJIEMEHTOB U WX COCIUHEHHI Mo nepuojam u rpynmnam [lepuoandeckoii

CHCTEeMBI XUMHYECKHX d1eMeHTOB JI.1. MenaeneeBa

2.3

CdopmupoBaHHOCTh yMEHHUI XapaKTepuU30BaTh (OMUCHIBATH) OOIIKeE
XMMHYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSI3U  MEXIY
HEOPraHMYECKUMU BEIIECTBAMH c MIOMOIIBIO ypaBHEHUI

COOTBCTCTBYHOIINX XUMHWYCCKUX peaKI_II/Iﬁ

2.4

C(I)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHAaBJIMBATb MMPUHAJICIKHOCTD

HCOPraHNMYCCKUX BCHICCTB IO HX COCTABY K OHpC,I[eJ'IéHHOMy KJ1accy
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(rpynne) coenuHeHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETAaJLIbI,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIN)

2.5

ChopMUpOBaHHOCTh YMEHHH HCHOJB30BATH XUMHUYECKYIO CHMBOJIHKY
JUTSL COCTaBJICHUS (POPMYIT BEIIECTB U YPABHCHUI XUMUYECKHX PEAKIIHH,
cucrematnueckyto HoMmeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHHA
OT/I€JIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIM ras, yriekuciblid ras,

aMMHaK, raméHas HU3BECTh, HeramiéHas H3BCCTb, ITIUTBCBAA COAa, IMPUT U

Apyrue)

2.6

ChopmupoBaHHOCTE yMEHUH XapaKTepU30BaTh (OIMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXK/IaTh  CYIIECTBOBAHWE  TEHETHYECKOW  CBSI3M  MEXIY
HEOPraHUYeCKUMU BEII[ECTBAMHU c MTOMOIIIBIO YpaBHEHHI

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpOBaHHOCTh YMEHUN TIJIAHUPOBATh U BBHITIOJHATh XUMUYECKUN
IKCIIEPUMEHT (pa3jioKEeHHE IIePOKCHJA BOJOPOJa B TPHCYTCTBHH
KaTaJn3aTopa, ONpeNeIeHue Cpeabl PAaCTBOPOB BEIIECTB C IOMOIIBIO
YHHMBEpPCAIbHOTO HMHAMWKATOPA, BIMSHUE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOW PpEaKkIuh, PEaKlMd HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKIMH Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWs, pEIIeHHE OHKCIIEPHUMEHTAIBHBIX 3a7ad M0 TeMaM
«Metambl» u «HemeTamib») B COOTBETCTBUU C TPABUIIAMU TEXHUKU
0e30macHOCTH TIpH  OOpalleHHH C BEHIECTBAMH H JTAOOPATOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThI XUMHUYECKOTO
SKCTIIEpUMEHTa B ()OpME 3aIMCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIHIA

U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3Y/IHTaTOB

2.8

ChopmupoBaHHOCTh yMEHUN CcOOMIOJATH MpaBUiia  IOJB30BaHUS
XMUMHYECKON TMOCyIoi u JabopaTopHBIM O00OpYAOBaHHMEM, a TaKkKe
IpaBuiia 0OpaleHus C BEIIeCTBAMU B COOTBETCTBUH C UHCTPYKIUSMU 110

BBIINTIOJIHCHHUIO na60paToprlx XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHUI XapaKTePU30BaTh XUMUYECKUE MPOIIECCHI,
JeKalMe B OCHOBE IMPOMBIIIJICHHOTO MOJYyYeHUS CEPHOM KHCIOTHI,
aMMHuakKa, a Takke Cc(HOpPMHUPOBAHHOCTh MpEACTaBICHHN 00 OOmMX
HAy4YHBIX TPUHIUIAX U DKOJOTHYECKHX NpodlieMax XUMHUYECKOTO

IMPOU3BOACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYyYHOUW KapTUHBI MUPA, POJIH XUMHH B TTIO3HAHUU SIBJICHUN

OpUpPOJbl, B (POPMHUPOBAHUN MBIIUIEHUS U KYJAbTYpbl JHYHOCTH, €&
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(YHKIIMOHATBHOW ~ TPAaMOTHOCTH, HEOOXOAMMOW Ui pelIeHUus
MPAKTUYECKUX 33J1a4 U HKOJIOTHYECKH OOOCHOBAHHOIO OTHOILICHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

ChopMUpOBaHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
UHPOPMALIMIO, TIOIYY4aeMyl0 U3 pasHbIX HCTOYHHKOB (CpeICTBa

MaccoBOM KOMMYHHUKAaIIUU, ceTh IHTEpHET U apyrue)

3.3

ChopmupoBaHHOCTE yMEHHU COOJMIOAATH MpaBUjia SKOJOTHYCCKH
1eJIeCO00Pa3HOTO MTOBEACHUS B OBITY H TPYAOBOM JISATEIHHOCTH B LIEISX

COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOTHOM CPeJIb

3.4

Oco3HaBaTh  OMACHOCTh  BO3JICUCTBUSI HAa JKUBBIE  OPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [IJIK, nmoscHATh
Ha MpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAILICHHUS WX BPEIHOTO

BOSHGﬁCTBHﬂ Ha Opraiu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOAUTH BBIYMCIICHUS c
WCIIOJb30BAHUEM IMOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPER,
0O0BEMHBIX OTHOIIEHWH Ta30B TMPU XUMHUYECKUX PEAKIUSIX, MacChl
BEI[ECTBA WM 00bEMaA razoB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
TEIUIOBOTO 3(deKTa peakliui Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl

BEILECTB, PEBPAILEHUS U COXPAaHEHHS SHEPTUN
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHMyeckol XUMHH: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAYCHUE B
MOJIyYYCHUH HOBBIX BEIIECTB W MAaTEPUAIOB. Te€Oopusi CTPOEHUS OPraHUYECKUX

coequaeHuit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (GOpMyJbI OpPraHMYECKUX BeIIeCcTB. ['omoiiorus, u30oMepus.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUAX — OJJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o knaccuukany OpraHuYeCKUX BEIIECTB

1.3

Homenknatypa opraHuyeckux COEJUHEHMM (cHcTeMaTH4ecKas) U TpUBHAJIbHBIE

Ha3BaHMS BaKHECHIITNIX Hp@}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHX BCUICCTB

YreBosopo sl

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHH psiA. MeTaH U 3TaH — npocTenme
MPE/ICTaBUTENIN aJKaHOB: (PU3MYECKHME W XUMUYECKHE CBOWCTBa (peakuuu

3aMelleHus! U TOPEHUs), HaXOXKICHHE B MIPUPOJIE, OTyIeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKHUU PSAI. OTWIEH W MPONHICH —
MpOoCTENIINe MPEACTaBUTENN alKEHOB: (M3WYECKUE W XUMHUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJOTEHUPOBAHUSA, TUApPATAlMH, OKUCICHUS U

MOJIMMEPHU3aLIUH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Ankamuenbl: OyramueH-1,3 wu MertunOyragueH-1,3: cTpoeHHE, BaKHEHIIME
XUMUYECKHE CBOMCTBA (peakmus mojuMepusanuu). [lomydeHrne CHHTETHYECKOTO

KaydyKa U pe3uHbI

2.4

AJIKMHBI: COCTaB M OCOOECHHOCTH CTPOCHUA, TOMOJIOTHYECKUI P, Anernien —
HpOCTCfIHIHfI npeaACTaBUTCIIb AJKUHOB: COCTaB, CTPOCHHUC, (bHSH‘IeCKI/IC u
XHUMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, I'AJIOTCHUPOBAHHWA, T'HApPAaTAlINH,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

Apensl. benson: coctas, cTpoeHue, GU3NYECKUE U XUMUUECKHUE CBOMCTBA (peakiuu
rajOreHMpOBaHUsl U HUTPOBAHUS), MOJIyU€HHE W IpuMeHeHue. Toiyon: cocTas,
cTpoeHue, GU3NYeCKre U XUMHUYECKHE CBOMCTBA (PEaKIHMH TaJOreHHPOBAHUS U
HUTPOBAHHUSA), MOJIydeHHE W TpUMeHeHUe. TOKCHYHOCTh apeHoB. [eHeTnueckas

CBA3b MCXKIY YIJICBOAOPOAaMU, MIPUHAJJICIKAIIIUMHU K PA3JIMYHBIM KiIaCCaM

2.6

[IpupoHBIE HCTOYHUKH YII1€BOJOPO0B. [IprpoHbIit ra3 U nonyTHele He(TAHBIE
ra3sl. Hedte u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu He(TU: MeperoHka,

KPEKUHI (TePMHUYECKHM, KaTaTuTU4YecKuii), muposin3. [IpoaykTel mepepaboTku
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He(dTH, WX MPUMEHEHHE B NPOMBIIUIEHHOCTH M B ObiTy. KameHHBIH yroib u

MPOIYKTHI €ro nepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue CoCJMHCHHS

3.1

[IpenensHbIe OJHOATOMHBIE CIIUPTHL. METaHOJI M ATaHOJI: CTpOEHHUE, PU3NIECKHIE U
XMMHMUYECKHE CBOMCTBA (pEaKMU C aKTUBHBIMU METAJIIAMU, TAJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHeHue. BoaopojHble CBS3M MEXIYy MOJIEKYJIaMH CIUPTOB.
JleficTBHEe METaHOJA U 9TAHOJIA HA OPraHU3M 4el0BeKa. MHOroaTOMHbBIE CIIUPTBHIL.
OTWICHTTIUKONb W TIHMIEPHH: CTPOCHHE, (PU3NYECKHE M XUMUYECKHE CBOHCTBA
(B3auMozelicTBUE CO IIEJOYHBIMM METaJlJIaMH, KaueCTBEHHas peaklus Ha
MHOTOATOMHbIe cnupThl). [leiicTBue Ha opraHu3m denoBeka. [IpumeHnenue

TIMHOEPHUHA U OTUJICHI JIUKOJIA

3.2

®deHoJI: CTpOEHUE MOJIEKYIBI, (U3HMUECKHE M XMMUUECKHE CBOWCTBA. TOKCUYHOCTD

¢enouna. Ilpumenenue gpenona

3.3

Anpaerunbl U KeToHBI. DopManbIeTH, aneTadbACTH: CTPOCHHUE, GU3HIECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMHM OKWCICHUS W BOCCTAHOBJICHUS, KaYECTBEHHBIC

peaxiun), nojydyeHrue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TpeeTbHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs M YKCyCHAas
KHCJIOTBI: CTpOCHHE, (PU3UISCKHUE U XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIIHe s
KJIacca KUCJIOT, PeakIus 3TeprudUKaIum ), moJrydeHue u npuMenenne. CTeapuHoBast
Y OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENIM BHICIINX KapOOHOBBIX KHCIOT. Mblia

KakK COJIM BBICHINX I(ap6OHOBBIX KHUCJIOT, UX MOIOIIEC ,HGfICTBHC

3.5

CrnosxHble 3QHUpHl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonornueckas poiib

KUPOB

3.6

YrieBoapl: cocTaB, Kiaccu(UKAIMs YriIeBOJIOB (MOHO-, M- W TOJIMCAXaPHJIbI).
I'moko3a — mnpocTedIMii MOHOCAaxapui: OCOOCHHOCTH CTPOCHHS MOJICKYIIHI,
busnyeckre U XMMHYCCKHE CBOMCTBA (B3auMoelcTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHA4YHBIM pPacTBOpPOoM okcuaa cepedpa(l), BoccTaHOBICHHE,
OpO’KEeHHE IJIIOKO3bI ), HAX0KJICHUE B IPUPO/IE, IPUMEHEHHE, ONOJIOTHYECKast POJIb.
®dotocunTe3. DpykTo3a Kak H30Mep TIOKO3bL. Kpaxmanm M IIe/UII0I03a Kak
npupoHbie moauMepbl. CTpoeHHMe Kpaxmana M Ieurono3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/B, Ka4YCCTBCHHAs pCaKIusA C I/IO,Z[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUSA

4.1

AMUHOKHCIOTBI Kak an)OTeprIe OpPraHUYCCKUC COCIUHCHMUI. dusnueckue U
XHMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IMpumMepe FJII/IL[I/IHa). buonorunueckoe

3HaYE€HUE aMHUHOKUCIOT. Ilentuabl
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4.2

benkn kak npuUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs M TPETUYHASA CTPYKTypa OenKkoB. XHMHYECKHE CBOICTBAa OEIKOB:

TuApOJin3, ACHATypalus, KaYCCTBCHHBIC PCAKIIMU Ha Ocnku

BbICOKOMOJIEKYISIPHBIE COEMHEHUS

5.1

OcCHOBHbIE TMOHATHSI XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALINH, CPEIHSAS MOJIEKYIsIpHast
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH —

noJMMepu3anyAa U NOJIUMKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOAbl HM3y4eHHUS BEIIECTB U UX IpeBpallleHui:
03HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMu4eckuil sneMeHT. AToM. Slapo aroma, M30TOMBI. DNEKTPOHHAsT 000JIOYKa.
DHepreTUyYecKre YpOBHH, MOAYPOBHU. ATOMHBIEC OpOuTanu, S-, P-, d-21eMeHTHI.
Oco0eHHOCTH pacHpeAeeHNs IEKTPOHOB MO OpOUTAIAM B aTroMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [leprnoanueckas cucrema XumMudeckux snemeHton J[. 1.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa U Ilepuogmdeckoil CUCTEMBbI
xuMuueckux snemeHToB .M. MenpeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XHMHYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyHIaM H TIEPHOJAM.

3HadeHHe MEPUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

1.3

Crpoenue BemiecTBa. XuMudeckas cBsi3b. BUbl XMUMHUECKOH CBSI3U (KOBaJIGHTHAs
HEMoJIIpHAs U TMOJISpHAas, HOHHAs, MeTalin4eckasi). MIoHbI: KaTHOHBI U aHUOHBI.
Mexanu3mbl 00pa3oBaHHUSl KOBAJIEHTHOW XWMHUYECKOW CBs3u (OOMEHHBIM U

JIOHOPHO-aKIETITOPHBIN). BogopoaHast CBs3b

1.4

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB. CreneHb OKHCIICHUSA

1.5

BeniectBa MOJICKYJIAPHOI'O U HEMOJICKYJIIIPHOTO CTPOCHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BeIIECTBA. THIIBI KPUCTAJTNIMICCKUX peI_I_IéTOK. 3aBHCHMOCTh CBOMCTBaA
BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘ICCKOfI peH_IéTKI/I. IlonsTue o AUCTICPCHBIX CUCTEMaAX.

HcTuHHBIE U KOJUIOUIHBIE pacTBOPBLI. MaccoBas 1071 BEIIECTBaA B pacTBOpC

1.6

KJ'IaCCI/I(I)I/IKaI_[I/IH HCOPraHNYCCKUX COCIUHEHUH. HOMCHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB
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1.7

Xumnueckas peakuus. Kimaccupukanus XMMHUYECKUX peakluii B HEOPTaHUIECKOH
1 OPraHUYECKON XUMUU. 3aKOH COXPaHEHMsI MACChl BELIECTB, 3aKOH COXPaHEHUSI U

IpeBpaliCHUs SHCPIrUur Ipru XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiui, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peaknuu. XUMHYECKOe paBHOBecue. DakToOpbl, BIUAIOLIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. IIpunnun Jle [larense

1.10

DnekrponuTrdeckas muccormarus. CuibHble W cinalbbie anekTposmThl. Cpena
BOIHBLIX paCTBOPOB BCIICCTB: KUCJIasd, HCfITpB,J'H:HBJI, mIeJIovHast. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxkenne HemetaiioB B Ilepmoauueckoil cucteMe XMMHYECKUX
anementoB J[.M. MenneneeBa u 0COOEHHOCTU CTpOE€HMsI aTOMOB. duznueckue

CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIIJIOB (Ha MPUMEpe KUCIOPOJia, CEpHl,

dbocdopa u yriepoaa)

2.2

XWMHUYECKHE CBOMCTBA BaXHEHUIIWX HEMETAIOB (TaJoreHOB, CEphbl, a30Ta,
dochopa, yriepoma U KpeMHHMs) U HUX  COEIMHEHUH  (OKCHJIOB,
KHCIIOPOJACOACpKAIMX  KUCIOT, BOJOPOJAHBIX coeauHeHuit). [Ilpumenenue

BAOKHEHIINX HEMETAJIJIOB U UX COETUHEHUN

2.3

Mertamnel. [lonoxkenne wmetamwioB B llepuogumueckoid cUCTEME XHUMHUYECKUX
anemenToB /.M. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0YEK
atomMoB MeTtauioB. Obmue usnyeckrue cBoiicTBa MeTauioB. CIiaBel METAJJIOB.

DIIEKTPOXUMHUYECKHUH Pl HAIPSHKEHUI METaJlJIOB

2.4

XHWMHYECKUE CBONCTBA BAXKHEUIIIUX METAJUIOB (HATPHH, KK, KaJabIlUi, MarHHM,
QTIOMUHHM, IIMHK, XPOM, J€Je30, MeIb) W uX coeauHeHui. OOmme crocoObl

IIOJIYYCHHA METAJLIIOB. HpI/IMCHeHI/IC MCETAalJIOB B 6BITy U TCXHHUKC

2.5

I'eneTnueckas cBs3b HCOPraHMYCCKUX BCHICCTB, IMPHHAIICKAINUX K PA3JINYHBIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponyr xumum B oOecneueHUU 3KOHOFI/I‘IGCKOI71, 3HepreTquCKOﬁ U TUIIECBOM
6630HaCHOCTI/I, pa3BUTHN MCOUIHHBI. Ilonsatue o HAayY4YHBIX MCETOHNAaX ITO3HaHUS

BCIICCTB U XUMHWUYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAYYHBIX MNPUHOHUIIAX HPOMBIIIICHHOI'O IMOJYYCHUS
BaXHEMIIINX BeEIIeCTB. YeI0BEK B MHUPEC BCHICCTB W MATCPHUAJTIOB: Ba)KHEHUIIIHE
CTPOUTCIIBHBIC MATCPUAIIbl, KOHCTPYKIHMOHHBIC MAaTCpUajibl, KpaCKH, CTCKIIO,
KEepaMHuKa, MaTCpuaJibl I OSJICKTPOHHUKHU, HAHOMATCPHAJIbI, OPraHUYCCKHUC U

MUHepalbHbIe y100peHus
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3.3

XuMHusi W 370pPOBbE UENOBEKA: IMpaBUiia MCIOJb30BaHUS JIEKAPCTBEHHBIX
MpemnapaToB, MpaBuiia 0€30MACHOTO UCIOIH30BaHMSI MIPEMAPATOB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU
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