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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUUM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHus
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil 00pa30BAaTENBHON MPOrPaMMBI CpEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ yuetrom KoHuenmuu mnpenoaaBaHus
yueOHOro mpeameTa «XuUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
Oenepanyy, pealu3ylOUMX OCHOBHBbIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TMOJOXKEeHHN «CTparernn pa3BuTUA BOcCHUTaHUS B Pocculickoii
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XMMHUHU, K ONPEIEICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00y4arOUIUXcsl CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyainbHbie TosiokeHuss GPI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
COJIep)KaHus, pe3yibTaToOB OOy4YeHHMs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHOW OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacThlo UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLUIMM JTAaloOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBbIX IIEHHOCTEH, NPUCYIIUX
LEJOCTHOM CHUCTEME XHUMHUYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpPbI
YelloBeKa, a TaKXKe SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
30POBBI0 M MNPUPOAHON cpene. Peammsyercs xumuyeckoe 00pa3oBaHHE
00yyJaromMXcsl Ha YPOBHE CPEIHET0o 00IIero o0pa3oBaHusl CpeICTBAMU Y4eOHOTO
npeaMera «XUMHUS», COJEpKaHUE M TOCTPOCHHE KOTOPOrO OIpEAENeHbl B
OporpaMme MO0 XMMHUHM C YYETOM CHEHU(PUKH HAyKHM XHMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI U B MATEPUATBHOW KU3HM OOINECTBa, a TaKXKe C YYCTOM
oOmMX weJel W NPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero obiero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOM IUBUIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (hOpPMUPOBAHHE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS,
B CO3JJaHUE LEJOCTHOTO MPEJCTABICHUs 00 OKpYXalolleM MUpPE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (OpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOUIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMHU PUMEHEHUSI.



TecHO B3aMMOAECUCTBYSI C IPYTUMHU €CTECTBEHHBIMHU HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaXJIOTro wieHa ooOmectBa. CoBpeMeHHas XHMMHS KakK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAmNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBMM € OOMMMM HEMSMA W TNPUHIUIAMH CPETHETro OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIil YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmuxcsi, HEOOXOJIMMYI0O MM JUIsl  BbIpaOOTKA  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHHsS B JKU3Hb COLMYMA, MPOAOJDKEHHUS
00pa30BaHUsl B Pa3IMYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumuss» U «OOIasT U HEOpPraHUYEeCKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUM) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHME JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa 00€CIeunMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas Xumus» cpopMupoBaHa B MpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0/JAa K U3YYEHUI0 Y4eOHOro wmarepuasa U 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNPEACIICHHBIX
TEOPETHUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHWYEeCKOM XWUMHHM BEIIECTBA
paccMaTpUBaKOTCAd HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAaK)K€ HAa YPOBHE CTEPEOXMMHUYECKUX U  DJIEKTPOHHBIX
MPEACTABICHUM O CcTpoeHuM BeulecTB. CBeaeHHss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHWU. B Kypce OpraHM4ecko XHWMUHU IIOJIYy4YarOT Pa3BUTHUE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEAKIUU.

[Tox HOBBIM yriaom 3peHUss B mnpeameTe «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIH Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHMs
TEOPETUYECKH MaTepuanl U (HaKTOJIOTUYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKoHAa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWINMX BEMIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xnaccos
AJIEeMEHTaMHU COJIEPXKAHMS, HMMEIONIMMHU KYJIbTYPOJOTHUYECKUN M TMPHUKIIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XHMHH C
IPYTMMHM HayKamu, PacKpbIBalOT €¢ pOJib B MO3HABATEIBHONW M MPAKTHUYECKOM
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXEHHUS K IPOLECCy
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh UHGOPMAIUIO U
MPUMEHAThL €¢ [JIsl TIONMOJHEHUS 3HAHWM, pEIICHHS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BAaTENIbCKUX 3a7a4d. B 1emom conepxanue yueOHOro
npeamMera «XUMHSD» ~ JAHHOTO  YPOBHS ~ M3YYEHUsS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCSd MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaibHOE€ €AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCKOr0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHUEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJICHUW MyTEM JKCIEPUMEHTA H
pelIeHus] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMH U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKkXe Mpo0seM cOepekeHUs SHEPTEeTUUECKUX PECYPCOB, ChIPhsl, CO3AaHUs HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmane pemeHus 3agady  BOCIHTAaHUS, pPa3BUTHS W COUMANM3ALUU
oOydJaronuxcsi MPUHATBIE TPOTPaMMON MO XUMHH TOJAXOJBI K OMNPEETICHUIO
colepKaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaioT (HOpPMHpPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBHMM, HMEIOMUX 0a30BO€ 3HAYEHHE IS
pPa3IMUHBIX BUIOB JICSITEIBHOCTH: PpEIICHHS TMpoOsieM, IOUCKa, aHalau3a |
00paboTku uH(poOpMaIi, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa TPAKTUYECKON
U UCCJEAOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTtuke mnpenogaBaHus XHMHHM KaK Ha YypPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MIPU ONpEAeICHUN
COJICPKATEIIbHOW XapaKTEpPUCTUKHU IEeJe W3y4eHUs MpeIMeTa HampaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUITMOHHO TMPHU3HACTCS (OPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyibTyphl. C
METOIMYECKOW TOYKHU 3pPEHHUs TAaKOW MOAXOJA K ONPENEICHHUIO LEele H3ydeHHs
MpeaMeTa SIBISIETCS BIOJIHE OMPABIAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHMs TJIABHBIMU LIESIMA H3y4YEHHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaKk BaKHEHIIen
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOIl
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAyUYHbIX METOAAX MMO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U MIOBCETHEBHON KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHUs
OpeIMeTa B IPOrpaMMe 10 XUMHHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpellHero oouiero odpazoBanus. Cerogus B
MpEenoJlaBaHUM XMMHUM B  OOJbIlIEd CTENEHW OTHACTCA  NPEeANnOoYTeHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHHsl OOydYeHHs, OpPHEHTHPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alyy, BIAJCIOLIEro He
HA0OpOM 3HAHUW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOco0aMHu u
YMEHUSIMM aKTUBHOTO IOJIyYE€HUs 3HAHUN W NMPUMEHEHHs UX B peajbHON >KU3HU
JUTSL pEICHUS] TPAKTUYECKUX 3a/1a4.

B cCBf3M ¢ 3TUM mpu HU3y4YEHUU MpeaMeTa «XUMHUSD» TOMUHHUPYIOIIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dopMupoBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOydyarolmuxXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs Pa3IUYHBIX BHUOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOUcKa, aHajau3a U 00paboTKu MHGOpMaIINH,
HEOOXOIUMBIX JUIsl MPUOOpPETEHUsl OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
Ba&XHOE MECTO B II03HAHMM XHWMHHM, a TaKXKe JUIsl OLEHKH C  IO3MLHM
HKOJIOTMYECKON 0e30macHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpEAY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHN 00yYarOIIMXCsl: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETaTh HOBBIE
3HAHUS [0 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJI MOUCKA W aHallu3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIONMINXCS ACCOMMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM U MPOBEACHUH XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydJarommxcsi YOEXKJICHHOCTH B T'YMaHHCTHUYECKOU
HAINPaBJICHHOCTH XUMHH, ¢ BaXHOW POJM B PEHICHUH IJIOOAIBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHsI, OCO3HAHWUSA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKEe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM I TPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeOHOM mIaHe cpeaHero ooOmero o0pa3zoBaHUs MNpeAMET «XUMUS»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM o0actu «EcTecTBEeHHO-HAyUYHBIC
IPEAMETBD.

OO111ee Yncio 4acoB, OTBEACHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmenmo), B 11 kimacce — 34 gaca (1 wac B HeAemo).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpenMeT opraHMYECKON XMMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. TeOopus CTPOEHUS OpPraHUuYECKHUX
coequHeHnit A. M. bytneposa, e€¢ ocHOBHBIE MOJI0KEHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKUMX BenlecTB. l'omoisorusi, wu3omepus. XHUMHYECKass CBsSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuUKaluu OopraHudyeckux BeuiecTB. HomeHkmnarypa
OpPraHMYECKUX COEAUHEHMH (CHUCTeMaThyecKas) M TpUBUAIbHBIE Ha3BAHUSA
BOXKHEUIIINX MPEICTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHHME C OO0pa3laMHd OpPraHMYEeCKUX BEUIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEIIECTB, HAOIIOACHHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IpU HarpeBaHuu (MJIaBjieHUEe, OOyTIIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH um 3TaH —
OpocTeHIline NPEeACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXJIEHUE B NPHUPOJE, IOIYy4YCHHUE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THAPATALUN, OKHUCIEHUS W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOytaaueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUEe CBOWcTBa (peakuusi noaumepusanuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUH psifl. ALIETHIICH
— TpPOCTEHIIMHA TpeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUecKHe Hu
XUMUYECKUE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalliH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBANUS U HUMPOBAHUS), NoyYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXIy YIVIEBOJAOPOJAMHU, MPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpyponHble MCTOYHMKM YTI€BOAOPOAOB. lIpupomHbIi ra3 m momyTHbIE
HeTsaHble Ta3pl. HegTh u e¢ mpoucxoxaenue. Crnocobbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTamuTHueckuil), mnuponus. I[IpoaykTsl
nepepaboTKku He(TH, UX NIPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHM IJIaCTMACC, Kay4YyKOB U PE3UHBI, KOJUIEKIIUU
«Hedpts» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPON3BOIHBIX, IPOBEACHUE NIPAKTUUYECKON pabOThI: MMOJyYEHUE 3TUJICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuéTHrle 3a1aun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuud (Maccel, o0ObeMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

Kucaopoaconepaxanue oprannieckue coeinHeHUs

[IpenenbHbIE  OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHME CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETajljlaMH,
raJIOr€HOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MeTaHOJIa U 3TaHOJa Ha OPTraHu3M YeJIOBEKA.

MHoroatoMHble  COUPTBHL.  ODTUJIEHTJIMKOAb M [JMIEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTaJllaMH, KauyeCTBEHHas peakUuus Ha MHOIOAaTOMHbIE CHUPTHI). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenne rauuepuHa U STUICHTITUKOJIS.

deHon: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUYECKHE CBOMCTBA.
ToxkcuunocTh (peHouna. [lpumenenue denona.

Anpaerunpl U kemoHvl. Dopmanbleruj, aueTanbAETUi: CTPOCHHE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4eCTBEHHbBIE PEAKIIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpenesibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJOTHI KaK MPEICTABUTEIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIeHCTBUE.

CnoxHble 3QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3
ci10kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buosnornueckas
POJIb KHUPOB.




YrneBompl:  cocTaB, KiaccuduKaius ~ yriaeBogoB  (MOHO-, OU- |
noJyiucaxapuibl). ['oko3a — nmpocTeimii MOHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3NYEeCKHMe U XUMUYECKUE CBOWCTBA (B3aUMOJACHCTBUE C
ruapokcuom Mmeau(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XJIECHHE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas poib. otocuuTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemunono3sl.  dusnueckne W XMMUYECKHME CBOMCTBA Kpaxmaina (THApOJIHS,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

DKCNEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpAICHUN:
OpoBeCHUE, HAOMIOJEHUE U OINHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHMCIIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemau(ll), B3aummojelcTBUE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrie 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakinuu (Macchl, 00beMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIM MPOYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYEeCKue coequHeHus. Puznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak nOpuUpOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. l[lepBuuHasd,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

DOKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaIICHUMN:
HaOIIOZICHUE W OTIMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHMUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

DKCNEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB U HMX MPEBpPALLECHUN:
O3HaKOMJIEHHE C 00pa3lamMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanusanust MeXIIPEAMETHBIX CBS3€M IIPU U3yYEHUN OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-
HAyYHBIX TOHATHUM, TaK W TMOHSATUH, SBISIOMIMXCA CUCTEMHBIMU JIJISI OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIE MOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiIacCHU(UKAILMs, NEePUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, OSHEprus, Macca, aToM, DJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, GU3HUECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusi: kinertka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJIOTMYECKH aKTHUBHbIE BemiecTBa (O€JIKH, YrIeBOABI, >KHUPHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: mNHILEBbIE NPOAYKTHI, OCHOBBI pPAIMOHAJIBHOIO IHUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN d3JIeMEHT. AToM. Snpo aroma, H30TONBL. JIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB M0 OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHAS KOH(PUTypaLsi aTOMOB.

ITepuonnueckuit 3axkoH U Ilepuoanyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKUX DJJIIEMEHTOB H
oOpa3yeMbIX MMM MPOCTBIX M CJOXHBIX BEIIECTB MO TpyHnamM M TEepUOAAM.
3HaYeHUE NEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHMHYECKas CBs3b. BUIbI XUMHUUYECKOW CBS3HU
(KOBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTauinueckas). MexaHU3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIA U  JIOHOPHO-
akuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHns. IOHbI: KATUOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIICTKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Krnaccupukanuss  XUMHUYECKHX — pEakIuid B
HEOPraHMYECKOM M OpPraHMYECKOW XHMMHUHM. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKOpOCTh peakliii, €€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. Xumuyeckoe paBHoOBecHe. DakTopbl, BIHSIOMIME HA COCTOSIHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle larense.

OnexTponutuyeckas aucconuanus. CuibHbIe U ciadbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJbHBIE METOAbl H3YyYECHHUsI BEIIECTB M MX MPEBPALICHUM:
nemoHcTpanus Tabmun «[lepuonuueckas cucrema xuMuueckux snemeHtoB [l. U.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIICTOK, HAOIIOJCHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOUIBI0O YHUBEPCAJIBHOTO HMHAMKATOpPA, PEAKIMM HWOHHOrO0 OOMeHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznuunbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuernrie 3agaun.

Pacuérsl 1O ypaBHEHUSM XMMHYECKHX pEakUMii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUCTHI, PACUYCThl C HCMOJb30BAHUEM IMOHATHS «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETA/UIOB (Ha MpuUMeEpe
KHCJIOpOJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCINUHECHMA  (OKCHIIOB,
KHUCIIOPOCOIEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEHUIINX HEMETAIUIOB U UX COCIMHEHUM.



Merannel. 1lonoxenne meramnos B Ilepuoandeckor cucTeMe XMUMHYECKHUX
sanemeHToB [I. . MenpaeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OOmme guznyeckue cBoricTBa MeTayioB. CIUlaBbl METaJUIOB.
DJIEKTPOXUMHYECKUN P HAMIPSYKEHUI METAJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUM, Kajdui, KaJbIIUH,
MarHui, amoMUHUHI, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUI.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJIBl HM3Yy4YEHUS BEIIECTB WU UX MPEBPAILLICHUIL:
U3Y4YeHHE KOJUIEKIMH «MeTayuibl M CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HaOJIOJICHUE M ONHCAaHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aMMOJIEUCTBHE THAPOKCHAA AJIOMHUHHS C PACTBOPAMHU
KHCJIOT U IIEJI0Yel, KaYeCTBEHHbIE PEAKI[MU HAa KATUOHBI METAJUIOB).

PacuéTHrle 3amaumn.

PacuéTel mMacchl BemiecTBa WM 0OBbEMa ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacCE€ WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUUH BEIIECTB,
pacueTsl Macchl (00bEMa, KOJIMYECTBA BELECTBA) MPOAYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IIPUMECH.

Xumus M ’KU3Hb

Ponp xuMum B oOecCrieYeHUH KOJOTHYECKOM, SHEPreTHYEeCKOW W IHIEeBOM
0€30MacHOCTH, Pa3BUTHUU MeAUIUHBL. [IOHATHE O Hay4HBIX METOJax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUM.

[TpencraBiaenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO
NOJIYYEHUS BXKHEHIINX BEILECTB.

UYenoBek B MHpE BEIIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTEepUAIbl JUIS JIEKTPOHUKH, HAHOMATEpUaJlbl, OPTraHUYECKNE U MHUHEPAIbHBIC
yao0peHus.

XAMHST W 370pPOBBE 4YEJIOBEKA: IMPaBHJIA HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacHOrO HCIOIb30BaHUs MpenapaToB ObITOBON XMMHU
B IMIOBCEHECBHOM JKU3HHU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBsSI3e MpU  M3yYeHUHW  OOmed wu
HEOPraHn4YecKor xumuu B 11 kacce oCylIECTBISETCS Yepe3 HCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAyYHbIX TMOHATHH, TaK W TOHATUH, SBJISIOLIUXCA
CUCTEMHBIMH I OTAENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHS: HAy4dHbId (akT, TUmoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, TMEePUOAUYHOCTb, HAOIIOIEHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYMHBI U CAMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OdKOcUCTeMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
PECYPCHL.

TexHonorus: XuMuU4YecKasi IPOMBIIIJIEHHOCTb, METaJUTyprusi, NpOU3BOACTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIBCKOXO3MCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
MPOMBINICHHOCTh,  (papManeBTHUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX TpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOy4aronMMucss MpPOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meTonnueckoil OCHOBOM  Jist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B CcOOTBETCTBHM € CHCTEMHO-AEATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIUMUCS POCCUUCKOM TPaKJAHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U MCTOPUUYECKUX TPAIULIUMA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIMMHU IEJIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yNbTaThl OCBOCHUS MpeaMera «XUMHUsS» JOCTUTAIOTCA B
€IUHCTBE Y4YEOHOM ¥ BOCHUTATEIBLHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HUAealaMd POCCHUMCKOr0 TpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIaMH  TOBEJICHUSA, CIOCOOCTBYIOIIMMU  IpOIlEccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI MpeaMera «XUMHUS» OTPaXKaroT
c(OpPMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0Oy4JaroIuxcst Mo peaju3ay MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
yBaKEHUS K 3aKOHY U ITPaBOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax W TMpaBWIaX MEXKITMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IPU CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKYy H
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IMUHbIX BUIOB YU€OHOU AESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY UM HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHON XHMUM;

YBaO)XEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IPAKTHUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHMSI HAyKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIUBBIX O3KCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJIa YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEIbHbIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHayin3e MHPOpPMALUU O MEPENOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOC MOBEIECHHUE M IMOCTYNKH CBOUX TOBAapHUUIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH 3STHUX
IOCTYIIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpasa KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBbIO;

coOMIoieHrs TpaBWil O€30MacHOr0 OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAaHUsl LEHHOCTM IMpaBWi HWHAMBUAYAJBHOTO W  KOJUIEKTUBHOIO
0€301acHOro MOBE/ICHUS B CUTYyalUsIX, YITPOXKAIOUIUX 30POBBIO U YKU3HU JIOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
JeSATEeTPHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUECKOW U  JIPYyTUX  BUJAX
NEATEIBHOCTH;

YCTAaHOBKA Ha aKTHMBHOE Yy4YacTHE€ B PEUICHUM IPAaKTUYECKHUX 3a1ad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcCCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUeHHUI0 MPodecCcruil pa3TuyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXKEHUSI K TPYAY, JIOJSAM TPyJla U pe3yJibTaraM TPYAOBOM JEATECIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUHU
oOpazoBanusi, Oyayied Mpodeccun U peaau3aldd COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHM, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rHYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU HA 3€MIIE;

MOHMMAaHUSI TJI00AJBLHOIO XapaKTepa JKOJOTHYECKUX MPOoOIeM, BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COIIUATBLHOM CPEIbL;

OCO3HAHUSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JICUCTBUM, NPUHOCAIIMX BPEA  OKPYKaIOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIBbTYPHI,
OmbITa JEATEIIbHOCTH HKOJIOTUYECKOM HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMM B IO3HABATEJIIbHOM, KOMMYHUKAaTUBHOW U COLHUAIBHOMN
MpaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeU(PUKH XUMHH KaK HAyKd, OCO3HAaHUA €¢ pOJu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIJaHUM 1E€JIOCTHOTO
npeAcTaBieHusl 00 OKpy’KalollleM MUpE KaK O €IMHCTBE MPUPOIbl U UYeJIOBEKa, B
MO3HAHUU TIPUPOAHBIX 3aKOHOMEPHOCTEH U PEHICHHH TMPOOJEM COXPaHCHHUS
MIPUPOTHOTO PABHOBECHS;

yOeXKIECHHOCTH B  0CO0OM 3HAYUMOCTH XUMHUHU I  COBPEMEHHOMU
[UBWIM3ALUK: B €¢ TyMaHUCTHUYECKONW HANpaBJIECHHOCTH M BaXHOW pOJU B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEIIEHUHU TI00ANbHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOECIIEYECHUU YCIOBHIMA
YCHEHIHOTO TpyJa W OKOJOTMYECKH KOMGPOPTHOM >KHU3HHM KaXKIOro 4YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOAO0B
MO3HAHHUSA, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTHU HCIOJIb30BATh



NoJydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa u
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aK/IFOUYEHUS Ha
OCHOBE HayudHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEIbI0 IOJTYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

UHTEpeca K IO3HAHUIO U UCCIIENOBATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caMO0Opa30BaHUI0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUN IO XHUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpodecCHOHATbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXAUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYUYHbIC TTOHSATHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJOB IO3HAHMUS,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBJICHUC,
MPOIIeCC, CHCTEMa, HAYYHBIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICAOBAHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC Y4eOHBbIC NEUCTBUS (ITO3HABATENbHBIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBLHOM
TPaMOTHOCTH M COITMATLHOM KOMIETEHITMN 00y4YaroImnXCs;
CIIOCOOHOCTH 00yYaroIIMXCs HCIIOJb30BaTh OCBOEHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAJIbHBIC Y4COHBIC
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATENHHBIMH, KOMMYHHMKATUBHBIMU U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMU:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €¢ paccMaTpHBaTh;

ONPENEINIATh LENW ACATEIbHOCTH, 3a/1aBas IapamMeTpbl U KPUTEPUU HX
JIIOCTUKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEILHOCTH C IIOCTABJIEHHBIMU LEIISIMU;

MCIIOJIB30BaTh MPU OCBOEHUU 3HAHUM MPUEMbI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA IMOHATUM M YCTAHABJIMBATH UX B3aWMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHWUS W KPUTEPHH I KIAaCCH(UKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIE CBA3U MEXKAY H3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHATH B MIPOLECCE MO3HAHUSI, UCIIOIb3yEMbIC B XUMUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BHIBATH MOCIBHBIC TIPEACTABICHUS — XUMHUYCCKUM
3HaK (CHMBOJI) D3JI€MEHTa, XUMHUYecKas (QopMyna, YpaBHEHHE XHMHYECKOU
peaKkiuu — TMpU pEHICHUH Y4eOHBIX TMO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
MIPHU3HAKOB M3yYa€MBbIX BEIIECCTB U XUMHUUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IMO3HAHMS BEIIECTB M XMUMHUUYECKUX
peaKkuui;

dhopMyIHpOBaTh IEIN U 3a/1a41 MCCIICA0BaHUS, UCIIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITeJIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHI B KAd4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHM CAMOCTOSITEILHOTO IIJIAHUPOBAHUS M  TPOBEACHUS
YYCHUYCCKHX DKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII0aTh 32 XOIO0M
mporecca, CaMOCTOSATEIIbHO IPOTHO3WPOBATh €ro pe3yibrar, (opMyJIupOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHHUYECKOM HCCIICIOBATEIBCKOH W MPOCKTHOM
JESTETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOAOB pEUICHUS NPaKTUYECKUX 3a7ad, MNPUMEHEHUIO Pa3IMYHbIX
METO/IOB ITO3HAHMS.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPopManuu (HaAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATH ec JIOCTOBEPHOCTh u
HETPOTUBOPEYNBOCT;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHbIE METObI MPU TOUCKE U
oToope wuHPOpPMALUM, HEOOXOAWMOW Ui BBIMOJHEHHS Y4YeOHBIX 3aaad
OIIpPEEICHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUSA HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U pa3JInYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TpeICTaBICHHS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAay4HBIM S3bIK B KayecTBE CpeacTBa Ipu paboTe ¢
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpeaMETHbIE ((pu3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUaTyphl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OBinaneHue yHMBEpPCAIbHBIMH KOMMYHUKATHBHBIMHU JAeHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYILIECTBY 00CYXKJ1aeMOU TEMBI B XOJ€ JUaora u/uiu
IUCKYCCUH,  BBICKA3bIBaTh  MJIeH, (HOpPMYIHpPOBaTb CBOM  IPEIOKEHHS
OTHOCHUTEJIbHO BBIITOJIHEHUS NPEIJIOKEHHOM 3a/1a4H;

BBICTYNIATh C IMPE3EHTAlMEN pe3yJbTaTOB MO3HABATEIbHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMU MPHU BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, peajln3aluy y4eOHOTro npoekta u (GOpMyJIUpOBaTh BHIBOAbBI
M0 pe3yJabTaraM MPOBEICHHBIX HUCCIEAOBAHUN IMYyTEM COTJIACOBAHUA IMO3UIIAN B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OgByaieHHue YHMBEPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBAaTh W OCYIIECTBIISITH CBOK ITO3HABATEJIbHYIO
NEeATEIbHOCTh, ONpENeNsAs €€ LedW W 3aJayd, KOHTPOJIMPOBATH M 10 MeEpe
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroputM JEHCTBUU TpU
BBINIOJIHEHUM YYEOHBIX MW HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN C€MOCOO MX pEIIEHUS C Y4YETOM IMOJY4YEHUs HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLINAX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU JIE€ATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckas XHUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XHMMHYECKOW  COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KapTHUHBI MHPA, POJIM XMMHU B [O3HAHUU SBIICHUU



npuponabl, B (OPMHUPOBAHUM MBINUICHUS U KYJAbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl peLIeHMsI IPAKTUYECKUX 3a/1ad
U 9KOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/IOPOBBIO U NPUPOAHON
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralle MOHIATUS (XUMHUYECKHHM DJIEMEHT, aToM, JJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULATEIBHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi (opMmyna (pa3BEpHyTasi U COKpAIICHHAs), MOJb, MOJISIpHas
macca, MOJISIpHBII OOBEM, YIJIEPOJIHBIM CKeleT, (PyHKIMOHAJIbHAs Trpymia,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUIN P, TOMOJIOTH, YII€BOAOPOJBI,
KHUCJIOPOA M a30TCOJEpXAIIUE COEAUHEHUs, MOHOMEp, MNOJHAMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNUS); TEOPUH M 3aKOHBI (T€OpPHUsl CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XMMHHM; MHPOBO33PECHUYECKHE 3HAHMS,
JeXallhe B OCHOBE IIOHMMAaHHsA IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTAaBE, IOJYYECHHH H
0€e30I1aCHOM HCIIOJb30BAHUHM BAKHEWILIMX OPraHUYECKHX BEUIECTB B OBITY U
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMH BBISBJIATh XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U ITPEBPAILEHUI OPTaHUYECKUX COCAMHEHUM;

c(OPMHPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JIs
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEpHYTOH, COKpALICHHOW)
(GopMysl OpraHMYECKHX BEIIECTB U YpPaBHEHUH XUMHMUYECKUX  PEaKIIH,
U3rOTABJIMBATh MOJEIIA MOJIEKYJ OpPraHMYECKMX BELIECTB ISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAMIECKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO KX COCTaBy M CTPOCHUIO K OIPEAECICHHOMY
KJIAcCy/Tpynmne COeAMHEHUN (yTJIeBOAOPOABI, KHCIOPOA U a30TCOJEprKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke npuUBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOIMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPUH, (eHos, (opManbAerui, aleTalbleru]], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0KO34,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

c(OPMHPOBAHHOCTh yMEHHUSI ONPENEHATh BUIbl XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KpaTHbIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh TOJOXKEHUS TEOPUH CTPOCHHUS
opraHuyeckux BemectB A. M. bytinepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

C()OPMUPOBAHHOCTb ~ YMEHMM  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
(¢usznyeckue M XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEJACTABUTENEH Ppa3IUUHbIX
KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, STaH, ATHIEH, MPOIMWJIECH, aleTHIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ], ATUJICHTIUKOJb,
IJIMLIEpUH, (EHOJI, aleTalbAerul, MypaBbUHAs M YKCYCHas KHCIJIOTBHI, IJIHOKO3a,
Kpaxmaj, HeJUTI0J103a, aMUHOYKCYCHAsl KMCII0Ta), WJUTFOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXKJy HUMH YpPaBHEHUSMU COOTBETCTBYIOUIMX XHMHUYECKUX DPEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
Colpbid  (He(Th, NPUPOAHBIA Ta3, yrojib), CIOCOOBI HX MEepepadOTKH U
IPaKTHYECKOE MPUMEHEHHE NTPOTYKTOB NEPepadOTKH;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOAYKTA
peaKiuu 1O W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOTHBIX
BEIIECTB UJIM NIPOYKTOB PEaKLUN);

c()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJaX HAayYHOTrO MO3HAHUs, UCIOIb3yEMbIX B XUMHUH MPU U3YYEHUH BELIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHE, IKCIIEPUMEHT, MOICTUPOBAaHNUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHYECKHUE 3HAHUS M TPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYyallMsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATH MpaBUJia MOJIb30BAHUS XUMUUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKKe MpaBuia OOpalleHUs c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO JaO0OpaTOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATh U BBINOJHATh XUMHYECKHI
AKCIIEPUMEHT (IIPEeBpAIICHNs] OPraHUUYECKUX BEUIECTB MPU HArpeBaHUU, TOTYUCHHE
ATUJICHA W U3YYCHHE €ro CBOWCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHWM, LBETHHIE pEaKIUu OEJKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TMpU OOpalleHuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE ATUX PE3yJIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHUUYECKYIO
uH(pOpMaLIMIO, TOJy4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
uHpopmanuu, IHTepHET U ApyTuXx);



chOPMHPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  MpaBWiIa  IKOJOTHYECKU
[IeJ1eCO00pa3HOr0 TOBEIEHUS B OBITY W TPYAOBOM JACSTENBHOCTH B IEJAX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OIPEICICHHBIX OPTaHUYECKUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMEHBIIICHUSI U TPEJOTBpAIEHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHuU3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE MCHOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nisg 3anucu XUuMHUYECKUX

dbopmyt.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUA Kypca «OOmas W HeopraHuyeckas
XUMHUSD OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOW  COCTaBJISIIOLIEH
€CTEeCTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJM XUMHUU B TIO3HAHUU SIBJICHUU
npuponabl, B (HOPMUPOBAHUM MBIIIJIEHUS U  KYJIbTYpPhl  JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIIESHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHON
cpene;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIIME TMOHATUS (XMUMHUYECKUN 3JIEMEHT, aToM, M30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KoBaJeHTHAas, MOHHAs!, METAJNINYECKasi, BOJAOPO/IHAS), KpUCTAJUIMUECKas pelieTKa,
TUNBl ~ XUMUYECKUX  pPEaKUHM, pacTBOp, DJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOIUTUYECKAS] JUCCOLMALIMS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
DJICKTPOJIUTUYECKOU Auccounanuu, nepuoanueckud 3akoH [Jl. M. Menneneena,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpAIEHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHMN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEkKAIIMEe B OCHOBE MOHMMAaHUA MPUYUHHOCTU U
CUCTEMHOCTH XWMHUYECKHX SIBIICHWMN, (HDaKTOJOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTHYECKOU JEATEIbHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPU3HAKHA TOHSTHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHuss (HOpMyl BEIIECTB W  YpPaBHEHUH  XHMMHUYECKHX  pEaKIuii,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BENIeCTB (yrapHbId ra3, YIJIEKUCIBIA Tra3, aMMHUaK, TalicHas
U3BECTh, HETAIICHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEAENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUeCKasi, BOJOPO/IHAS) B COCIMHCHUSX, THUII
KPUCTAJUIMYECKON PEIICTKH KOHKPETHOIO BEIIECTBAa (aTOMHAs, MOJICKYJISIpHas,
HMOHHAasl, METAJUIMYECKas), XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHH YCTaHABIINBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OIPEAEICHHOMY KJaccCy/TpyIine
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLIBI U HEMETAJIJIbl, OKCH/IbI, OCHOBAHMSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANYECKOro 3akoHa /I.
N. MeHneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, 0ObSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKuX 23yeMeHTOB 1-4 mnepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONb3ys IMOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTaNMy, «IHEPreTUYECKue YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COCIUHECHUM
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOpMHPOBAaHHOCT, YMEHUN  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOICTBAa HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHWE TEHETUYECKOW CBA3M MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TPU3HAKaM (YKCIYy U COCTaBy PEAarupyroliuX BEHIECTB, TEINIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUSI DJIEMEHTOB, 00paTUMOCTU
peaKIMM, yYacTUIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHMI COCTaBJSTh YPABHEHHS PEAKIMI pa3IMyHBIX
THUTIOB, TTOJTHBIC ¥ COKPAIICHHBIC YPABHECHUSI PEaKIIii HOHHOTO OOMEHA, YIUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPa3IMYHBIX HEOPTaHWYECKUX BEIECTB, PACIO3HABATH
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIONIME B BOJHBIX PacCTBOpPaX HEOPTaHUMUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh ~YMEHHUH  pPACKPBIBATH  CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pEeaKIMK OT Pa3IU4HbIX (PAKTOPOB; XapaKTep CMEIECHUSI XUMUYECKOTO0 PAaBHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuun Jle IllaTtense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBIIIICHHOTO TMOJYYeHHUSI CEPHOW KHUCIOTHI, aMMHaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIUINAX H
HKOJIOTMYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C HCIIOIH30BAHUEM
MOHSTHSI «MAaccoBasi JIOJIsI BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
MIPH XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMa Ta30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS dYHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOJII0/IaTh MPaBWIa MOJb30BaAHUS XUMUUYECKOM
MocyIol U J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKXKe MpaBuia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSIMH MO BBIIIOJHEHHUIO J1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCT, yMEHUH TIJIAHUPOBATh W  BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (Pa3IoKeHHE MEePOKCHAa BOAOPOJa B MPHUCYTCTBUHU KaTajau3aTopa,
OMpeNeNeHNe Cpellbl PACTBOPOB BEIIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOU pPEaKIlnH,
peakmMu MOHHOTO OOMEHA, KaueCTBEHHBIC peakiud Ha cylbdar-, kKapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE IKCIEPUMEHTANBHBIX 3a/a4 0
temam «Metamie»y U «HemeTannsl») B COOTBETCTBHHM C TpaBUIAMH TEXHHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABIATh PE3YIbTaThl XMUMHUYECKOTO OKCIEpUMEHTa B (OpMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIUil U (POpMyIUpOBaTH BBIBOJBI Ha OCHOBE
ATHUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAJTU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
KOMMYHUKAaIH, IHTepHeT U ApyTHx);



chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  TpPaBWa  AKOJOTHYECKU
1[eJ1eCO00pa3HOro0 TOBEICHUS B OBITY W TPYAOBOM JCSATENBHOCTH B IEIAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKPYXKAlOLIEW NPUPOJHOM Cpelbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONIPEACIICHHBIX BEIIECTB, HIOHUMAs
cvbicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crmocoObl yMEHbBIICHUS |
MPEIOTBPALIEHUS UX BPEAHOTO BO3ICUCTBUS HA OPraHU3M YEJIOBEKA;

JJIs O0Y4YaroIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX MW CIHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMMHAYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHUYeCKO XUMHHU
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Pasznen 2. YraeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI 2
99 HenpenenbHble yriaeBOgOPOABI: aTKEHBI, 5 1
AJKaIUEHBI, aJTIKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [TpupoaHbIE CTOYHUKHU YTIIEBOAOPOIOB U 3 1
uX nepepadboTka
Wroro o pazneny 13
Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHUs
3.1 Crupter. ®enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. - 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCIANHECHUSA

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTuyeckue 0CHOBbI XMMHH
Ctpoenue atomoB. [leproguyueckuii 3aKoH
1.1 u [lepuoanueckas cucreMma XUuMHYECKUX 3
anemenToB J[. 1. MeHnieneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEILIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMusi
2.1 Mertaubl 6
2.2 Hewmerannst 9 1 1
23 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 5
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMYeHHON
OTBETCTBEHHOCTHIO «JJPODAY; Akinoneprnoe odmiectBo «M3narenscTBo
«IIpocsemieHue

» Xumus, 11 xkmace/ IN'abpuensa O.C., O0mecTBO ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkitnonepHoe oomiectBo «31arenbeTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUUTEJIA

https://edsoo.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1.https://educont.ru/?utm_source=eljur

2. https://edu.skysmart.ru/

3.https://resh.edu.ru/

4.https://uchi.ru/

5.https://www.yaklass.ru/
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