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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUNH K pe3yJbTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
ooOpazoBanusa  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuétrom Konueniuu
mpenojaBaHusi  ydyeOHOro  mpeameTa «XHUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon — denepauuy,  peaM3yIOIIUX  OCHOBHBIC
o0OpasoBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuony g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOorpaMMbl 10 XUMUH, K ONpPEETICHUIO
oOmieil crpareruu OOy4Y€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 kmaccoB Ha 6azoBoM
YpPOBHE  COCTaBWIM KOHUeNnTyalbHble mnonoxkenuss @IOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JeH, COoAep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYECKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMJIEMOW YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM H3TallOM peailu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XHMHMUYECKOro OoOpa3oBaHHsA. OTH LIEHHOCTU KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 00IIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs: xumudeckoe oOpa3oBaHue
oOydJaromuxcs Ha YypOBHE cpeaHero oOmero o0pa3oBaHUS CpPEACTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM MOCTPOECHUE KOTOPOIo
OTIpEJICNICHbl B IPOrPaMME MO XMMHH C YYETOM CreM(PUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX TIIeJiel M TMPUHIUIIOB, XapaKTePU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpasoBanus B Poccuiickoi
denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IMBWJIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIBHOU
KyabTypel. OHa BHOCHT CBOMl BKjJaax B (OPMHUPOBAHUE PAIMOHAIBHOTO
HAy4yHOrO MBIILIICHHUS, B CO3/JaHUE ILEJIOCTHOrO MpEJACTaBICHUS 00
OKpY)KalolleM MHpPE KaKk O €IMHCTBE MPUPOABI M YEJIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHH Ha OCHOBE MOHUMAaHUS BEIICCTBEHHOTO COCTaBa
OKPY’KarOIIEro MUpa, OCO3HAHUS B3aAMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, X
CBOMCTBAaMHU M BO3MOXHBIMH 00JIACTSIMU TPUMEHECHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThbI0O MUPOBON KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJa W KU3HHU KaXIOoro wieHa obmiectBa. CoBpeMeHHAs XUMUS
KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTWW HalpaBlieHa Ha
peuieHrne riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTUS UEIOBEUECTBA —
CBIPEBOM, DHEPreTUUYECKOW, THIIEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOUMMH LEISAMU U MPUHIIMIAMUA CPEIHEr0 OOIIEeTo
oOpa3zoBanusi cojaepxkanve npeamera «Xumus» (10—-11 knaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  OOydYarommxcsi,  HEOOXOIMMYKH MM JJIsi  BbIPaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIITHOTO BKJIIOUYEHHUS B KU3Hb COLIMYMa,
NpPOJOJDKEHUsT 00pa3oBaHMsI B  pa3MYHBIX O0JacTsIX, HE CBA3AHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocraBasiomuMu  nipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBISIOTCA OCHOBBI 0a30BOM HAYKH:
CHUCTEMa 3HAHUH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0lIen
XUMHH) U opranudeckoit xumun. @opmMupoBaHue 1aHHON CUCTEMbI 3HAHUW NpU
U3yYeHUHM TIpeMeTa O00ecreuyrBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOrooOpa3us BEIIECTB HA OCHOBE OOLIUX MOHSATUMN, 3aKOHOB U TEOPUN XUMUMU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mas u
HeopraHudeckass XUMusi» cpopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJX0Jla K H3Y4YeHHIO0 ydyeOHOro marepuana M oOyCIOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  DPAa3BUTUEM 3HAHUM Ha  OMNpeAesIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHHM BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPUHM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M DJIEKTPOHHBIX
npelcTaBieHuit o cTpoeHuM BemiecTB. CBeneHuss o0 HM3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B  Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TI€PBOHAYAIbHBIE TMPEJCTABICHUS O XUMUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKON pEeaKINH.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKUA Marepuan U (PaKTOJIOTMYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouMMCsl TPEIOCTaBISIETCS. BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX U  METOHOJOTHYECKUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIIel 10 OOBACHIIONMIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O Ba)XHEHMINIMX BENIECTBaX, HMX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, & TAKKE O XUMUYECKUX PEAKUUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHserca B Kypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUUMU KYJIbTYpOJIOTUYECKUN H
MPUKIAHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMd, DPAacKpbIBalOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKOMN JeATETHPHOCTH YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHUS
K TpOIleCCYy TBOpPYECTBA B OOJACTH TEOPHH U MPAKTUYECKUX TMPUIIOKECHUN
XUMUH, TIOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKU
OCMBICTUBATh HWHPOPMANHMIO W TMPUMEHSTh €€ IS TONOJHEHUS 3HAHWM,
pelIeHns MHTEIUIEKTYalIbHbIX W SKCIHEPUMEHTAIbHBIX HUCCIEA0BATEIBCKUX
3amad. B memom coaepikanne ydeOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3Y4YCHUS  OPUEHTUPOBAaHO  HA  ¢GopMUpOBaHME Yy  OOydYarOMIMXCA
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUsA (PUIOCOPCKUX UJIEH, TAKUX KaAK:
MaTepuagbHOE €JAMHCTBO HEOPraHMYECKOr0 U OPraHUYecKOro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IPUPOAHBIX SABJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIIKAMH, OCO3HAHUE POIU XUMUU
B pEUICHUU OHKOJOTMYECKUX Npo0ieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/aHHUS HOBBIX TEXHOJOTHHA U
MaTepHaloB.

B nmnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4Jaromuxcs NPUHIATHIE MPOrpaMMON MO XMMHUM MOJAXOJBI K ONPEEICHUIO
COllepKaHUsI M TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBalOT (HOPMHUPOBAHUE
YHUBEPCAJIbHBIX Yy4YE€OHBIX JEHCTBUW, HUMEIOIMX 0a30BO€ 3HAauY€HUE A
pa3IUYHBIX BHJIOB JESTENIBHOCTH: pelIeHus MNpoOiieM, TNOKCKa, aHajiu3a |
o0paboTku  uH(pOpPMAIMK, HEOOXOAUMBIX Ui NPUOOPETeHHs  ONbITa
NPAKTUYECKOM W HCCNeoBaTeNIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMUHU.

B mpaktuke npenogaBaHusi XMMHHM Kak Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpEAHEro oOmiero ooOpa3oBaHus, MOpU
OTNpEJICTICHUH COJIePKATEIIbHON XapaKTEPUCTUKU LieJed M3yuyeHUs MperIMeTa
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIMOHHO TpPHU3HAETCSA
¢bopMHUpOBaHHME OCHOB XUMHUYECKOM HayKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENbHOCTH 4YellOBeKa M Kak OJHOro W3
KOMITIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKou
NOJXOJ K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTIPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (OpMHPOBAHHE CHCTEMbl XUMHYECKMX 3HAHUH Kak BaKHEHIIeH
COCTaBIIOIIEH €CTECTBEHHO-HAYYHOM KapTHMHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (QyHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUU XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 Xapakrepa,
O3HAKOMJICHUE C UICTOPUEN UX Pa3BUTHSI U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HAydyHBIX MeETOJax
NO3HAHUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHHsT YMEHUM OpUEHTUPOBATBCA B MHpPE BEUIECTB U
XUMHUYECKUX SIBJICHUI, UMEIOIINUX MECTO B MPHUPOAE, B IPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH U CIOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHMeM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroieHneM mpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenpHas XapaKTepUCTHKa Lelaedl W 3ajad
U3Yy4YEeHUS MpEeAMETa B MPOrpaMMe MO XMMHMHM yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBHUM C HOBBIMM HPUOPUTETAaMHU B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. CerojHsi B MPENOAaBaHUM XUMHUH B OOJIbLICH cTeneHn oTAaéTCs
OpEINoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEep)KaHusi  0oOydeHus,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHOM
OpraHM3allu{, BIAJCIOUIETO He HAa0OpoM 3HaHWM, a (YHKIUOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHs 3HAHUM
Y IPUMEHEHUS UX B PEATIbHOW KU3HM JUIS PELICHUS MPAKTUYECKUX 3a/1a4.

B cBA3M C¢ 3TUM Npu M3y4EHHH MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKE LEIN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JIMHAMHYHO pPA3BUBAIOILIETOCS
MUpa, (OPMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIO, COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPHUHSITHIO
IPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

dbopmupoBaHue y OOY4YAIONIUXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsi Pa3JUYHBIX BHUIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaliu3a U 00pabOTKH
nHpopMany, HEOOXOAUMBIX JJIsI TPUOOPETEHHUS OIbITa JIeSITEIBHOCTH,
KOTOpasi 3aHMMAeT BaAXKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJISI OLEHKHU C
MO3ULUN 3KOJOTMYECKOW O€30MacCHOCTU XapakTepa BIUSHUSA BELIECTB U
XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEH O00YyYaloIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBLHO TMPUOOpPETaTh
HOBBIC 3HAHUS 0 XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU TMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJIOTHU JJIsi TOUCKA H
aHajgu3a y4eOHOM U HAay4YHO-TIOMYJSApHOW HWH(OpMaMK  XUMHYECKOTO
COJICpKaHUS;

dbopmMupoBaHue # Ppa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOIIOAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IMPU ITUIAHUPOBAHUU U
IPOBEACHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcsa YOeKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXXHOU POJM B PEHICHUU TI00abHBIX MPOoOIeM
palMoOHAILHOTO PHUPOIOTIOIB30BAHMS, ITOTIOTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsi MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JIOPOBBIO, a TakKxke
NPUOOPETEHUs OMbITa HWCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I8 TPUHATHSA
IPaMOTHBIX PEIICHUN B CUTYyallUsIX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebHOM miane cpemgHero oOmero oOpa3oBaHHS MPEAMET «XHUMUSD»
0a30BOr0 YpOBHS BXOJUT B COCTaB IMpeaMeTHoW obsactu «EcTecTBeHHO-
HAy4YHBIE MPEMETHIY.

OO6miee 4yucno 4YacoB, OTBEACHHBIX I M3YyUYEHUsS XUMHUU, HA 0a30BOM
YpOBHE CpeaHEro o0Iero oopa3zoBanus, coctaiser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XUMuUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHud A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
dbopMyIbl OpraHUYeCKUX BElIeCTB. [ OMOJIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIUHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYEeCKUX  BEIIECTB.
HomeHnknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HAa3BaHUS BAXKHEUILINX NPEACTABUTENEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCMEPUMEHTAIbHBIE METOJbl HW3YYEHHUsI BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAHUE JICMOHCTPALIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBJiIeHUE, OOYTIUBAHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHME, FOMOJOTHYECKHM psl. MeTaH u 3TaH —
POCTEUINNE TPEJACTABUTEIHN aJKAHOB: (PU3MYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B MPHUPOJIE, MOJyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PSAA. DTUIIEH U MPONUIIEH
— MPOCTEHIINEe NMPECTAaBUTENN AIKEHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMH, OKUCICHUS W
NOJIMMEPU3aLIUN ), IOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITNE
XUMUYECKUE CBOMCTBA (peakuust MOJIMMEPU3ALINH ). [Tonyuenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLlETUIIEH — TMPOCTEUIIMN TpPEeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
duznueckue W XUMUYECKHE  CBOWCTBA  (peakuuM  TUIPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3NUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoreHUPOBAHUS W HUTPOBAHUSA), IOJIYYEHHE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, pusuyeckue u Xumuyeckue CeouUcmea (peaxyuu
2ANI02eHUPOBGAHUSL U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTMyeckas CBSA3b MEXAY YIVIEBOAOPOJAMU, NMPUHAJIECKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHU YTIIEBOAOPOJAOB. [IpupoaHbI ra3 W NOMyTHBIE
HedTanabie Ta3zpl. Hedth u e€ mpoucxoxaenue. Crnocobs! nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUUECKU), muponau3. [IpoaykTsi
nepepadoTku HePTHU, HX NPUMEHEHHE B NPOMBIIIJIEHHOCTHA U B OBITY.
KameHHbI yroip U IpoyKThl €ro nepepadboTKH.

DKCIEpUMEHTAJIbHbIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUMN:
O3HAaKOMJICHHE ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETUPOBAHUE MOJIEKYJ  YIJIEBOJOPOIAOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKON paboThl: MOJTyYCHHE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacu€rHble 3anaumn.

Bbluncienuss mo ypaBHEHUI0O XHMHMYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKIum).

Kuciopoaconepxkamue opranu4ecKue coeIMHEHHUA

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYeckue MU XUMUYECKHE CBOMCTBA (peaKkIMU C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IaMH, TOpPEHHUE), NMpUMEHeHHe. BoaoponHbie CBS3M MEXIY
MOJIEKyJlaMU cupToB. [leficTBUE MeTaHoJIa U 3TaHOJIa Ha OPTaHKU3M YeJIOBEKa.

MHOroatoMHbl€ CHUPTHL. OTUICHTJIMKOIb W TJUIEPUH: CTPOCHUE,
bu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peakiius Ha MHOTOAaTOMHbIC CIUPTHI). JlelicTBre Ha
opraHusM 4esoBeka. [I[puMeHeHue ruiepruHa U STUICHTJIUKOIIS.

@deHoJ: CTPOEHUE MOJIEKYJbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, aleTalbIeruja: CTPOCHHUE,
dbu3nYecKre 1 XUMMUYECKUE CBOMCTBA (PEAaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJYUYCHHE U TIPUMEHCHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOMCTBA,
oOmme s Kjacca KUCJIOT, peakius JTepuuKaluu), TMONIydYeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxxnble 3(Upbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢upoB. Kupsl. [maponus xkupoB. [lpumeHeHue KUpPOB.
buonornueckas posib KHUPOB.

VYrneBogsl: cocraB, Kiaccudukamus —yrieBoAoB (MOHO-, JHU- U
noyicaxapusbl). [JoKo3a — mNpocTeHIIUi MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3NYecCKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C
ruapokcuaom meau(Il), okucnenne aMmmuagyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBIICHHE, OpPOKEHHUE TIIOKO3bI), HAXOXKEHUE B MIPUPOIE, MPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
UeUT0I03bl.  PU3NYECKUEe M XUMHUYECKHME CBOMCTBA Kpaxmaina (TUApOJIH3,
KaueCTBEHHAsl pEAKIUs C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUMN:
MpOBEJEHUE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIEHHE 3TaHOJA
okcugoM meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIHIIEpUHA C
ruapokcuaom Mmenu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpokxcumom wmenau(ll), B3aumopaeicTBHE Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONH pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaumn.

Boluncnenus mo ypaBHEHUIO XUMHUUECKON peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCOaEpKaIINe OpraHNYECKHE COeTUHEHUSI.

AMUHOKHCITOTBI ~ KaKk  aM(pOTEpHBIE  OPTraHUYCCKUE  COCIMHCHHS.
dusnyeckne M XMMHYECKHUE CBOWCTBA aMHUHOKHCIIOT (Ha TpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTuasbl.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHus. [lepBuuHas,
BTOpHYHAs W TPETUYHAS CTPYKTypa OCJIKOB. XWMHUYECKHE CBOHCTBAa OCIIKOB:
THIPOJIN3, ICHATYpallns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCTHepUMEHTAILHBIE METOJbl M3YYEHUS BEIIECTB M WX IPEBpAICHUI:
HAOJIFOJICHUE M ONHMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OelKOB
IIPY HarpeBaHUU, I[BETHBIC PEAKIIMK OCIIKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUM:
MOHOMEp, IMOJUMEDP, CTPYKTYPHOE 3BEHO, CTCTICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoOJIeKyJIsipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCJIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHICHCAITHUSI.

DKCIEpUMEHTAJIbHBIE METOJbl M3YYCHHUS BEIIECTB M WX IPEBpAICHHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIaCTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeEXIpPEIMETHBIX CBS3€H TMPU HM3YyYCHUHW OPTraHHYCCKOU
xumun B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHHWE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX TIOHATHN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMU
IUTSL OTIIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KJIacCU(UKAIUS, TEPUOIUIHOCTD,
HaOII0/IeHNEe, U3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHUE
BelIecTBa, GU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX U3MEPCHHSL.

buonorus: kiertka, opranusm, 6uocdepa, 0OMEH BEUIECTB B OpraHU3Me,
dboTocuHTE3, OMOJOTMYECKHM AaKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIBI, KUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE HCKOIAEeMBbIE,
TOILJTMBO, PECYPCHI.

TexHonorusi: mUIIEBbIE TPOIAYKTHI, OCHOBBI PAINMOHAIBHOTO IUTAHUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TMPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMUU

XUMHUYECKUU 3JIeMEHT. ATOM. Sapo artoma, H30TOMNBI. DJIEKTPOHHAs
000I09YKa. DHEPreTHUECKHe YPOBHU, TIOTypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH pacIpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBsA3p NEPUOAUYECKOTO 3aKOHA W



Ileppuonnueckor cucrtemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX AJIEMEHTOB M O0pa3yeMbIX HUMU MPOCTHIX U CIOMKHBIX
BEIIECTB IO TpyNnaM M NEpUOAaM. 3JHAYCHHE MEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/lInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BalleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUMbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o nucnepcHbix cucreMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEIlIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHM4eCKHMX  COCTUHEHHI. Homenkiarypa
HEOPraHWYECKHUX BEIIECTB. ['€HeTHuYecKasl CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakiuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS! U NPEBPAILCHUS SHEPTHU PU XUMUYCCKUX PCAKIIMSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecue. DaKTOPhI, BIUSIOINIME Ha
COCTOsIHME XuMudeckoro pasHoBecus. [Ipunnun Jle Hlatenbe.

OnekrponuTuyeckas auccoruanusi. CuibHble W ClIa0ble 3JIEKTPOJIUTHI.
Cpella BOJHBIX pacTBOPOB BEIIECTB: KUCAsl, HEUTpaIbHas, IIETOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX IPEBPALICHUM:
nemMoHcTpanus Tabnun «llepuogudeckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, n3ydeHrue Mojielield KPUCTAUIMYECKUX PEIETOK, HAOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJIa B MPUCYTCTBHM KaTalM3aTopa, OMNPEIEICHUE CpPeabl
pacTBOpPOB BEUIECTB C IOMOIIBI) YHUBEPCAJIBHOTO HWHIAUMKATOpPA, PEAKLIHUH
MOHHOTO OOMEHa), MPOBEJACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iuyuHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3amaun.

Pacu€éTtel 1no ypaBHEHMSM XUMHUUYECKHX pPEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, pACUETHI C UCIIOJIBb30BAHUEM ITOHATHUS «MaccoOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonndeckor cucrteme
xuMu4deckux 3yemMeHToB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB.
du3nyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPOMNHUS HEMETA/UIOB (Ha TpUMeEpe
KHCIIOpO/a, cepsl, hocdopa u yrieposa).

XHUMUYECKHE CBOHCTBA Ba)KHEHIINX HEMETAIIOB (TaJIOrCHOB, CEPhI, a30Ta,
dochopa, yriepoga H  KpEeMHHS) H  HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BAXKHENIINX HEMETAJIOB U X COCTMHEHHUM.

Mertamisl. [lonoxenne metaiuioB B [lepruoanyeckoit cucteMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek atoMoB MeTaioB. O6mue gusznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN Psi HAPSX)KEHU METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, KalduM, KaJblUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61mue crnocoObl mosiy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOAbl W3y4YEHUS BEIIECTB M HUX MPEBPALLCHUN:
M3YUYEHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3I0B HEMETAJIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE W OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMMOJACHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAuYEeCTBEHHbIE pPEAKIMM HAa KATHOHBI
METaJIJIOB).

PacuétHrnlie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIUYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponbs xuMun B oGecrieueHnn SKOJI0TUYECKOM, SHEPreTUYECKON U TUIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 oOOMKUX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJIyYCHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHaJIbl, KpAaCKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl AJEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHNE U MUHEPAJIbHbBIC
yI0OpeHus.

XuUMHUS ¥ 3J0pOBbE UEJIOBEKA: IMpaBuja HUCIOJIb30BAHUS JEKAPCTBEHHBIX
npenapaToB, TpaBuia OE30MAaCHOTO HCIOJIL30BaHUS TIPErapaToB OBITOBOM
XHMHHU B TIOBCEIHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzarnus MeXNnpeIMETHBIX CBSI3eM MNpU HW3yYeHHH OOImed u
HEeopraHmueckoi xumuu B 11 Kilacce OCyIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIWX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHATHH, SBISTIOLITAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kilaccu(uKamms, MepUOAUIHOCTh, HAOJIOICHHE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

du3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOaKTUBHOCTb, MOJEKYyJa, SHEPreTUYECKUNA YpPOBECHbD,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, (PU3UYCCKUC
BEJIMYMHBI U €IMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, OJKOCHCTeMa, Owocdepa, MakKpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUIMUBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJIICHHOCTD, MCTAJLIIYPrus,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaIOB, CEJIbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, mumeBas IIPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMECTHYCCKUX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeHero oOmero oOpa3oBaHusl (JIUYHOCTHBIM,
METanpeJMETHbIM UM TMpeAMeTHbIM). HayuHo-MeToauyeckod OCHOBOM IS
pa3paOOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpEHEro oOIero
00pa3oBaHus SABISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU C CUCTEMHO-AEATEILHOCTHBIM IOJXO0J0M B CTPYKTYpeE
JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS MpeAMETa «XUMHUS» HA YPOBHE CPEAHETO
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOTIPEIEIIEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00yUYEHUIO;

I[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOCXKIACHUNW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaJAMWIMi 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JEATEbHOCTH [IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MPUCYIIUMU 1IEJOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyJIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHON NESITENTHHOCTH B COOTBETCTBHHU C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UJeallaMi POCCUHUCKOT0 IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMH TpOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE PE3YNbTAaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIBHOM M TPAKTUYECKON IEATEIHHOCTU
0Oy4YaromuXcs MO peaau3aluy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaskaIaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIbHOCTA MpPH CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33]1a4, BHIMOTHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JOTUKY U
apryMEeHTbI JPYTUX MPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHUA:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTCUYSCTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENIBHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

HMHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B IMOJYYEHHH W TMOCIETYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBSI3aHHBIE C XUMUYECKUMH
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYNKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE TOCJIECACTBUU ITHX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPHI 310POBbS:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro oOpasza >KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmro/ieHusi mpaBui 0€30MacHOro OOpalleHusi C BEIIECTBAMHU B OBITY,
MTOBCETHEBHOM JKM3HU U B TPYAOBOH JEATEIbHOCTH,

MOHUMAHUsI 1IEHHOCTH TIPaBWJ WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJICHHUS B CHUTYyalMsIX, YrpOKAIOUIMX 370pPOBBI0 M JKU3HU
JIIOCH;

OCO3HAHUS  TIOCIEACTBUM W HENPHUATUS  BPEIHBIX  MPUBBIUCK
(ynmoTpeOieHus alnKorois, HAPKOTUKOB, KYpEHUs);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUSI K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUAYAJIbHON TpPACKTOPUU
oOpazoBanus, Oyaymield nmpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB
1 oTpeOHOCTEHN 00111eCTBA;

6) 3K0,10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU 11€JIeCO00Pa3HOr0 OTHOLICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NOHUMAaHHUS TJIO0AJBHOTO XapaKTepa AKOJIOTHMUECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIOIB30BaHUS JIOCTUKEHUW XUMHH JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HENPUSITUS JCUCTBUW, MPUHOCAIIMX Bpell OKPYKAIOIIEH
MPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILIATH UX;

HaJqu4yusi PAa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHUS, JKOJIOTHYECKOU
KyJbTYpbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHMS CIeIUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUYU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIOCTHOTO
MPEJICTaBICHUS 00 OKpPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOABI U YETOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIJIM3AIMA: B €€ TYMAaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/JaHMM HOBOW 0a3bl MaTepuaibHOW KYyJIbTYpPHI, PEHICHUH TI00aThHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBON W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAMIIMHEI,
00eCTneYeHNH YCIIOBUH YCIICITHOTO TPYia U SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/I0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJIh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEro MHUPAa W TMPOHMCXOMSIIMX B HEM H3MCHCHUW, YMEHUS JeNaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C ICJIBIO TIOJYUYEHHUS JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJIB30BaTh XUMUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO M UCCIIEIOBATEIILCKON e TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpEphIBHOMY 0Opa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUU 10 XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pa3duyHbIX  cdepax
po¢eCCUOHATBHON JACSITEITLHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMera «XUMHUS
Ha YpOBHE CpeIHero 001ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXIpeaMETHBIE) oOIIeHayYHbIe MOHSATHS,
OTpaXkarolue IEJIOCTHOCTh HaYYHOM KAapTUHBI MHpa W CHENU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEILECTBO,
DHEpPrus, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (PaKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAOJIOACHUE, H3MEpPEHUE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHbIE), oOecneunBaronme GoOpMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAJIbHbBIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTHKE.



MeTtanpeaMeTHbIE PE3YyJbTaThl OTPAXKAIOT OBJIAJAEHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBble JJOrMUYecKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIHMPOBATH W aKTyallM3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEATh LEIH JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTb PE3YyJIbTaThl JAESATEIBHOCTH C IOCTABIECHHBIMU
LETISIMU;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHBIC MPU3HAKK MOHATUN U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYWHHO-CIEJCTBCHHBIC CBS3U MEXKAY H3y4aeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE paCCYyXJeHUsS (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEYHS B PaCCMaTPUBACMBIX
SIBICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B  TIpollecCe€ TO3HAHMS, HUCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATH  MOJEIbHBIC
OpE/ICTaBIIEHUsI — XUMHUYECKMHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XUMHYECKOW peaKIuu — TMpU PEHIeHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIE MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUYECKUX
peaKiuu;

dopMynupoBaTh IeNM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSTEIHLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO [UIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAONIOJaTh 3a
XOJIOM MpOLEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBAaTh  €ro  Pe3yJbTar,
dbopmynupoBaTh O00OOIIEHUS Y BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pE3yIbTAaTOB HCCIEIOBAHUS, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJEIIaHHOM
pabore;

nprOOpEeTaTh OMBIT YYCHHYECKOW WCCIIENOBATEIBCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB pEUICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HUCTOYHHMKAX WH(Mopmaruu (HayIHO-
MONYJISIpHAST JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTM3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJICTaBICHUsA,  KPUTHUECKH  OIECHHMBAaTh €€  JIOCTOBEPHOCTh M
HENPOTHBOPEUYHUBOCTH;

(dbopMyaupOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI TIPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHM MMl BBHIMOJIHEHHS YYeOHBIX 3am1ad
ONPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO ~ BHIOMpaTh ONTUMAJIbHYIO (OopMy mpeacTaBICHUS
uHpopmaiuu (cxembl, rpaduKy, T1arpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYYHBIM S3bIK B KadecTBE CpPEJCTBAa MpH pabdoTe C
XUMHAYECKOW WHPOpMAIUEil: MPUMEHATh MEXKIpPEAMETHbIE ((PU3NYECKUEe |
MaTeMaTUYeCKUe) 3HAKU M CHUMBOJBL,  GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEeoOpa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJjaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIaeMOl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOW TMPEIIOKCHHUS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C TIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHOMN JEATEIHHOCTH,
MOJyYCHHBIX CAMOCTOSATEIHPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIPH
BBIMIOJITHEHUN  XUMHYECKOTO OKCIIEPUMEHTa, TMPaKTUYeCKOW paboThl 10
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIiH YIeOHOTO MPOCKTA
(opMyIupOBaTH BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULUN B X0JI€ OOCYXAEHUSI U 00OMEHAa MHEHUSIMH.

OgilaieHHe YHUBEPCAJIbHBIMHU PeryIsiTHBHBIMH JeCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JesITeIbHOCTb, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOMMOCTH KOPPEKTHPOBaTh MpeAsiaraéMblii aJfOPUTM JEHCTBUM IpH
BBITIOJTHEHUU YYE€OHBIX U HCCIEAOBATENbCKUX 3a/]ad, BHIOMpaTh HauOolee
3 PeKTUBHBIN Croco0 MX pEIIeHUs ¢ YYETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbIe peE3yabTaThl OCBOCHHA Kypca «OpraHudeckass XuMUS»
OTpaXaroT:

cq)opMI/IpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJU XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbBTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPAKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO U
MNPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIAraloIIue TOHATUSA (XUMHUYECKUN DJIEMEHT, aToOM, SJCKTPOHHAs
o0oJloyka aToMa, MOJIEKYJa, BaJCHTHOCTh, AJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIpPHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIN  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, paJuKall, U30MEpPHUsS, H30MEPbI, TOMOJIOTHYECKUI
psiZ, TOMOJIOTH, YIJI€BOJOPOJIbI, KUCIOPOA M a30TCOJEp)KAILUE COETUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIUHEHHUS );
TEOpUU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannueckux emecTs A. M. Bytneposa,
3aKOH COXpPaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMHHM; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE TMOHUMAHMUS
NPUYMHHOCTH M CHUCTEMHOCTHM XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, IMOJYYEHHH U 0O€30MacCHOM HCIOJIb30BaHUU
BaXHEHIINX OPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKON JeATETbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISTh XapaKTEpPHbIC NMPU3HAKU TMOHATHH,
yCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIME MOHSATHUS
pU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALLEHUNA OPTaHUYECKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHHI MCIOJB30BATh XUMHUUYECKYI0 CUMBOJIMKY JJIs
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dopMysn OpraHMYeCKMX BEHIECTB W ypPaBHEHHM XHMMHUYECKHX pEaKiu,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYecKUX BEUIECTB [0 KX COCTaBY U CTPOCHHUIO K ONpENeIEHHOMY
KJIacCy/Tpymie COeJuHEHUMN (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOMAEpkKallue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEIMHEHMS), /1aBaTh MM Ha3BaHUS IO
cucreMarnueckoil HomeHknatype (IUPAC), a Takke npuBOIUTH TPUBUAJIBHBIE
Ha3BaHUs OTIEJbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOIWJIEH, AllETUJICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PEeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCJIOTA,
III0K03a, (PyKTO3a, Kpaxmall, IeIi0103a, TJIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENESATh BUIb XUMHYECKOW CBS3U B
OPraHMYEeCKUX COCAUHCHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytiepoBa nmnsi oOBSICHEHUS 3aBHCHUMOCTHU
CBOMCTB BEILIECTB OT HX COCTaBa W CTPOEHHUS; 3aKOH COXPaHEHUS MacChl
BEILECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dusznueckre U XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEJCTABUTENCH Pa3TUYHBIX
KJIaCCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, STUJIEH, IPOIWICH, alleTUIICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOJIb,
TJIMLEPHUH, (EHOJ, alleTalbAeTu]l, MypaBbHHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO34,
KpaxMall,  LeJUII0JI03a, aMHUHOYKCYyCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIM C UCTIOIB30BaHUEM CTPYKTYPHBIX (pOpMyIT;

c(hOpMUPOBAHHOCTH YMEHUS XapaKTEePU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepabOTKU ¥ NPAKTUYECKOE MPUMEHEHHUE TIPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHHA TPOBOJUTH BBIYUCICHHS MO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOHOTO BEIIECTBA WM MPOIYKTa
peaklUy IO U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEILIECTB WJIH MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ]aX HAyYHOTO MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SBJIeHUH  (HaOMoJeHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICIUPOBAHUE), HCIOJIB30BaTh CUCTEMHBICE XHUMHUYECKUE 3HAHUS s
NPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAlMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

chOpMHUPOBAHHOCT ~ YMEHHUW  CcOOJIOJAaTh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM MOCyaoi W JabopaTOpHBIM OOOpYAOBaHUEM, a TaKXKe IpaBUIIa
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITTOJHEHUIO
7a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHIA
AKCHEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB TMpPH HarpeBaHUU,
NOJIyYeHHE HSTUJIEHA U M3YYCHHE €ro CBOWCTB, KayeCTBEHHbIE peaKluu
OpraHWYeCKUX BEIECTB, JEHATypauus OCJIKOB IPU HarpeBaHUH, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C MpPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIA0OPATOPHBIM OOOpPYIOBAHMEM, MPEJCTABIATH
pe3yabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (QopMyaupoBaTh BBIBOJBI Ha OCHOBE JTHX
pE3yNIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3HPOBATH XMUMHUYECKYIO
UH(POpPMAIIMIO, TIOJyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHdopMmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh yMEHUW  COONIOAATh  TpaBUjia  DKOJOTHUYECKH
11eJIeCO00pa3HOr0 TMOBENIEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIENSIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH MPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMmbich nokazarens [1/1K, moscHaTh Ha mpumepax crnocoOsbl
YMEHBIIECHNUS] W MPEAOTBPAILICHUS WX BPEIHOTO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing mgas  3anmcu
XUMUYECKUX POopMYI.

11 KIJACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS Kypca «OOmmas v HeopraHuyeckas
XUMUSD OTPAXKAKOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHI
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPAKTHYCCKUX
3a7a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIAralIIMe MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, U30Tor, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSAPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb OKHCJICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKAs



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJINTUYECKAs THCCOLMALUA, OKHCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOW pPEaKIMK, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOIUTUYECKON NUccoLManuu, nepuoanueckun 3axkon . . Menneneesa,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUSA
SHEPIUM MPU XUMHUUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAaHUA
NPUYMHHOCTH M CHCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTMUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJIyYCHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JIESITEIBHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC MPU3HAKU TMOHATHH,
yCTaHABJIMBATh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME IOHSITHUA
IIpU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIH30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJIsI
cocTaBieHUs (GOpMYJ BEHIECTB M ypaBHEHUW XUMHUYECKUX PEaAKIU,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (YyrapHbIil ra3, YriIeKUCIbIi ra3, aMMHUaK,
raméHasi U3BeCTh, HEraléHasi U3BECTh, MUThEBASI COAA, MUPUT U JPYTUE);

chOpMUPOBAHHOCTh yMEHUW OMNPENENATh BAJICHTHOCTh M  CTEICHb
OKUCJICHUS XUMUUYECKHUX JIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMHUYECKOW CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMYECKasi, BOJIOPOJIHAS) B
COCIMHECHUAX, THUI KPUCTAIMYECKOM PEHMIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHAS, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEHUMH yCTaHABJIMBATh NPUHAIIEKHOCTD
HEOpPraHMYECKUX BEIECTB MO0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIie
COeIMHEeHUN (TPOCThIe BEHIECTBA — METaUIbl M HEMEeTasllbl, OKCH/IbI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMM PACKPBIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (PyHKITHH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cucCTEMbI
xumudeckux asneMeHToB JI. M. MenpaeneeBa, UCNONb3Yys MOHITUA «S-, p-, d-
ANIEKTPOHHBIE  OpOUTAIHY, (QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHHUS CBOWCTB XUMHYECKMX JJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cCUCTEMbl XUMHYECKHUX
snemenTtoB JI. 1. Menaeneena,;

c(hOpMHUPOBAaHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3JMYHBIX KJACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PHUITMPOBATH XUMHUECKHE PEAKITUU TI0
Pa3JIMYHBIM IIPU3HAKaM (YUCIY U COCTaBY pPEarupyrouiux BEIIECTB, TEIJIOBOMY
aekTy peakiun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00paTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMHUPOBAHHOCTb YMCHUH COCTABISITH YPABHCHMUS PCAKIMI PasINIHBIX
TUIOB, TMOJHBIE W COKpAalIEHHbIE YpaBHEHUSI pEaKIuid HOHHOrO OOMeEHa,
YUYUTBIBasE YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMH UAYT JO KOHIA;



c(hOpMUPOBAHHOCTh YMEHHM TIPOBOJUTH PEAKIHUH, TMOJITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PAaCMO3HABATH
ONBITHBIM ~ MOyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPraHUYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUM PACKpPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIMHA TOCPEACTBOM COCTABJICHUA SIECKTPOHHOIO
OanaHca ITUX peaKIuii;

chOpPMUPOBAHHOCTb  yMEHUU  OOBICHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW PpeaKUu OT Ppa3Iu4HbIX (PAKTOpPOB; XapakTep CMeEUICHUS
XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHH XapakTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeJKaIllMEe B OCHOBE MPOMBIILICHHOTO MOJTYYEHUs CEPHOM KUCIOThI, aMMHUaKa, a
Takke c(HOPMUPOBAHHOCTh MPEACTABICHUIN 00 OOIIMX HAYYHBIX MPUHIIUIMAX U
AKOJIOTUUYECKHUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MacCOBasi JI0JIsl BEIIECTBA B pACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
Ipyu  XUMHUYECKUX pEeakIusiX, Macchl BeIIeCTBA WIM 00BEMA Tra3oB IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO U3
y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEINIOBOTO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BEUIECTB, IPEBPAILICHUSI U COXPAHECHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIOJIaTh  MpaBUia  IOJIH30BAHUS
XUMHUYECKOW MOCYI0M W JabopaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHCHHIO
J1a00PaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW ITUTAHUPOBATh M BBITIONHATh XUMHUYECKHIMA
IKCTIEPUMEHT (pa3I0’KeHUE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIU3aTopa,
ONpEAEeICHUE Cpeabl PAcTBOPOB BEHIECTB C TMOMOIIBIO YHUBEPCAIHLHOTO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuu, peakiMd HOHHOr0 OOMeHa, Ka4yeCTBEHHBIC pEaKIMM Ha cyiabdar-,
KapOoHaT- W  XJOPWA-aHHMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
SKCIIEPUMEHTAJbHBIX 3a/a4 1o TeMam «Metanae» u «Hemeramne») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MAaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe 3alliCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMYyJIHPOBATh BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJU3HPOBATh XHUMHYCCKYIO
nHpopManuio, MOIyd4aeMYyK U3 pa3HbIX HMCTOYHHKOB (CpeICTBa MacCOBOM
KOMMYHUKau, NHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHH  COONIOJATh  IIpaBUja  IKOJIOTHYECKH
11e71IecCO000pa3HOro TMOBEICHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEIISIX
COXpaHEHUs CBOErO 3J0POBbSl U OKPYKAIOUIECH MPUPOIHON CPeabl, OCO3HABATH
OMacCHOCTh BO3JICMCTBHS Ha J>KHUBBIE OpPraHU3Mbl OIPEJCIEHHBIX BEIIECTB,
nonumass cmbici mnokazarens [I[JIK, moscHAT Ha mnpumepax CIOCOOBI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICMCTBUS Ha OpPraHU3M
YEJIOBEKA,;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MMO3HAHUS BEIUIECTB U
XUMHUYECKHUX SIBJICHUIA;



JUISL CIIETIBIX W CIA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.
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Paszgea 1. Teopernueckue 0CHOBbI XUMUH

1.1
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YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne

n | Tema ypoka

~

KoanuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Henensn
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchbl

[Ipenmet oprannyeckoi
1 XHUMMH, €€ BOSHUKHOBCHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKEHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
3 Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEILECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
MIPOCTEMNIINE NTPEACTABUTETN
AJIKCHOB

[IpakTueckas pabora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHne CHHTETUYECKOTO
KayudyKa U Pe3UHbI

10

ANIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlleTHIIEH — MPOCTEeUIIHIA
MPEACTaBUTEb ATKUHOB

10

11

Brranciaenus mo YpaBHCHUIO
XUMHYECKOM pC€aKuuun

11

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

12

13

['eneTrueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJ1accam

13




14

[IpuponHbIe HCTOUHUKHU
YIJIEBOJOPOJIOB: MPUPOIHBIN
ra3 u noIyTHble He(PTAHbIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

14

15

[IpupoaHbIE HCTOYHUKHN
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u noIyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

15

16

KonTpossnas pabora no
pazneny «YTIeBOA0POIb»

16

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

17

18

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TJIULIEPUH

18

19

denour: CTPOCHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECKHEC
CBOﬁCTBa, IIPUMCHCHUEC

19

20

Anbaerunbl: GopManbaeThI
U aleTalbaern. ALeTOH

20

21

OnHOOCHOBHBIE ITpeJIeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAS U YKCYCHas

21

22

IIpaktuyeckas padora Ne 2.

22




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

23

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

24

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UApOJIN3 CI0KHBIX

a¢upoB

25

26

Kupsl: runponns,
MIPUMEHEHHE,
OnoJIoTHYeCcKasi poJIb )KUPOB

26

27

VYraeBobl: cOCTaB,
Kiaccudukanus.

Baxueiine npencTaBuTeNu:

[III0K03a, PPyKTO3a,
caxaposa

27

28

KanMaJ'I H OCJIF0JI03a KaK
IpUPOAHBIC ITOJIUMCPBI

28

29

KonTtponsHas pabota no

pazneny
«Kucnopoxaconepsxkamue

29




OpraHu4eCKuc COCAUHCHU I

30 AMWHBI: METHJIAMUH U

AHWJINH

30

AMMHOKHCIOTEI KaK
am(poTepHbIe OpraHNYECKHe
31 COEIMHEHMS, UX
OMOJIOrMYECKOE 3HAUCHHE.
Ilenrtnael

31

benku xak npupoaHsie
32 | BBICOKOMOJEKYJISIPHBIE
COETMHEHUS

32

OCHOBHBIE IOHATHUSI XUMHUH
33 | BBICOKOMOJICKYJISIPHBIX
COEIUHEHUN

33

OcCHOBHEBIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX

34 coequHeHui. [1macTMacchl,
Kay4yKH,
BoJIokKKOHTpoJIbHASI paboTa

34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

Ni

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Henensn
HU3yUYeHus:

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTtejibHbIE

pecypchbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYecKuXx djaeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIECMCHTOB 1
HX COCMHEHMH 10 rpymnmnam u
rnepuojiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XMMHYECKHX IJIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

BanentHOCTE.
DIEeKTPOOTPULIATEIBHOCTb.




Crenens okuciaceHusa. Bemiecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTECMAX.
HUctunnsie n KOJIJIOUIHBIC
pacTBOpbl. MaccoBas 1011
BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHMYECKUX COEIUHEHUH.
I'enernueckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMuyeckux
peaKkurii B HEOPTraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPAaHEHHUS MacChl BEILIECTB;
3aKOH COXpaHEeHMsI U MPeBpaLICHUS
SHEPrUU NPU XUMHUYECKUX
peaxkuusax

CkopocTts peakiiuu. OOpaTumbie
peakiuu. XUMHYECKOe
paBHOBECHE

[IpakTiueckas paborta Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpoB
Ha CKOPOCTh XUMHUYECKOU
peakLum»




DNEeKTpOIUTHYECKAS
mucconmanus. [lonstue o
BOJIOpOoIHOM Mokazarene (pH)
pactBopa. Peakuuu HOHHOTO
oOmeHa. ['maponu3 opraHugecKux
1 HCOPraHMYCCKUX BCIICCTB

10

OKHCIUTENTHHO-
BOCCTaHOBHUTEIIHHBIC PEAKITHH.
[Tonsatue 06 snexTposm3e
pacIuiaBoB U PacTBOPOB COJICH

11

KonTtponpHas padoTa mo pasaery
«Teopernyeckne OCHOBBI XUMHUU»

12

MeTamiel, UX MOJIOKESHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuX daeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHe
(hM3UYEeCcKue CBONCTBA METAJIIIOB

13

CraBbl METaJIOB.
DJIEKTPOXUMHUYECKUI Psif
HaAMPsHKEHUN METaJIOB

14

XHUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJUIOB (HATPHH,
KaJluM, KambLyi, MarHui,
ATFOMHUHHI) U UX COeTMHEHU I

15

XHUMUYECKUE CBOWCTBA XpOMa,

16




MEIU U UX COeTUHEHUN

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COCTMHEHUH

17

[Ipaktuyeckas padora Ne 2.
"Pemenue skcriepuMeHTaTbHBIX
3aja4 rno reme «Meramib"

18

Hewmeraiibl, X MOJIOKEHHE B
[Tepuonnueckoit cucreme
XUMHUYeCcKnX deMeHToB 1. Y.
MenneneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

19

du3nyYeCcKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

20

Crpoenue BelecTBa. XUMHYECKas
CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

21

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTUHEHUM

22

XHUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 UX CoeTMHEHHIA

23

EENEN ST (RS I (O [ \S 2\

XHUMHUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHS U UX COCAUHEHUIN

24




[IpumeneHne BaxHEUIINX
HEMETaJJIOB U NX COCAUHCHUI

25

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 TeMe «HemMeTamnbly.
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

26

[IpakTueckas pabora Ne 3.
«Pemienne 3kCeprUMEHTAIbHBIX
3ama4 no teme "Hemeramis"»

27

KonTponsHas pabota no temam
«Metamael» 1 «HeMeTamiey

28

Heopranudeckne u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKre OCHOBAHUS

29

AmboTepHble HEOpraHU4eCKHUe 1
OpraHUYECKUe COCTMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHUYEeCKUX
BEIIECTB

30

Ponp xuMuu B o0ecIieueHun
SKOHOFHHCCKOﬁ, SHCPFCTquCKOﬁ u
MUIIEBOM 6630H8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

31

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHIUITAX

32




MPOMBIIIEHHOTO MOJy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U
MaTepHUaoB

33

B~ W | W W

XHMHMA U 310pOBbE YEIIOBEKA

34

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Xumus, 11 xknacc/ I'abpuensa O.C., O01ecTBO ¢ OrpaHUUEHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «31aTenbeTBo
«IIpocsewienue»

Xumus . 10xnacc. ba3oBelil ypoBeHb : ba30BbIil ypOBEHb:

yueOnuk/O.C.I"abpuensiH. -2-e uza, crepeotut. - M.: JIpoda

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
bubnuoreka I[{OK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
bubnmorexa [IOK https://myschool.edu.ru/

bubmmoreka [IOK https://myschool.edu.ru/
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