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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YPOBHE CpeIHEro ooumero o0pa3oBaHus
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpaszoBanun B Poccuiickoii ®enepaunn», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOTPaMMBI  CpeHEro 00Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B  DeaepalibHOM  TOCYAAPCTBEHHOM
obOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoit
@Oenepanyy, peagu3yoOMIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTpaMMbl, U
OCHOBHBIX TMOJOXEeHUM «CTparernu pa3BUTHS BOCIUTaHUS B Poccuiickon
®denepanuu Ha nepuon a0 2025 roga» (Pacmopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEAETICHUIO
oO1mieit ctpareruu 00y4eHust, BOCIIUTAHUS M Pa3BUTHUSL OOYUaIOLMXCS CPEICTBAMU
yueOHoro npenmera « Xumusi» 1t 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIH
KoHuenryanbHbele nojoxeHuss ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJEH,
COJIepXaHUs, PE3yJIbTAaTOB OOyuYeHUsT MU TPEOOBAHMM K YpPOBHIO MOJITOTOBKH
BBIITY CKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJTy4aeMOoe BBIITY CKHUKAMH
o01ieo0pa3oBaTebHOM OpraHu3alluy, SBJISETCS HEOThEMJIEMOW 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpLIAIOIIMM JTallOM pealn3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, NPUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro O0O0pa3oBaHHA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHUSI MUPOBO33PEHUS U 0OOILIEH KYJIbTYpPhI
YelioBeKa, a TakKe OJKOJOTWYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBI0 M MNpUPOJHON cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha ypOBHE CpemHero o0mero oopa3oBaHUs CPEICTBAMU Y4EeOHOTO
npeaMera «XHMUS», CONEPKAHUE M TIOCTPOEHUE KOTOPOTO ONPENEICHbI B
nporpaMme Mo XMMHHM C Y4YETOM CHEeUU(PUKA HAYKH XUMHUH, €€ 3HAuYeHHs B
MMO3HAHUM MPUPOJBI U B MaTE€pUAIbHOM >KHW3HM OOLIECTBA, a TAKXKE C YYETOM
oOmux 1ened W NPHUHIMIOB, XapaKTEPHU3YIOUMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero obmiero oopasoBanus B Poccutickoit @eaepanuu.

XUMHUS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOylo pojib B
COBPEMEHHOM NUBHWIM3AINKI, B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHHUE PALMOHATBHOTO HAYYHOI'O MBIIIJIECHUS,
B CO3J]aHHE IIEJIOCTHOTO MPEJCTaBICHUsI 00 OKPYXKAIOLIEM MUpPE KaK O €IUHCTBE
OPUPOJBI M YEIOBEKa, KOTOpoe (OpMHUPYETCS B XMMUM HAa OCHOBE NMOHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPY’KAOIIEr0 MHpPA, OCO3HAHUS B3aUMOCBSA3U MEXILY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOKHBIMH 00JIACTAMU PUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaila
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
TpyZa W KHU3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHas XMMHUSI KakK Hayka
co3ujaTelibHas, Kak HayKa BBICOKMX TEXHOJOTIMI HampaBi€Ha Ha pEIICHUE
rN00aTbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSI YEIOBEYECTBA — CHIPHEBOIA,
AHEPTreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON OE30MaCHOCTH U OXPaHbl 3I0POBbSI.

B coorBerctBUM C OOIIMMH IHENSIMU W TNPUHUUIAMU CPETHEr0 OOIIEro
obOpazoBanus conepkanue npenmera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHb
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJTOTOBKY
oOydJarormuxcsi, HEOOXOJUMYI0 WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COLUYyMa, MPOAOTIKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIaCTSAX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocTaBngiomuMHu  TpeaMeTa  «XuUMUs»  SABIAIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmIas ¥ HEOpPraHUuYecKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHUM MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN U3 OOLIEH XMUMHH) U
OpraHndeckor xumuu. GopMUpPOBaHUE NAHHOM CUCTEMBI 3HAHWN NPU U3YYEHUU
npeameTa 00eCleunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0O MHOI000pa3us
BEIIECTB HAa OCHOBE OOINX MOHATUMN, 3aKOHOB U TEOPUH XUMUMU.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHW4ecKas XuMus» cPOopMHUpOBaHA B MPOTPAMME IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJXO0Jla K HU3YUYCHHI0 Y4YeOHOro Marepuaia © oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUM BEIIECTBA
paccMaTpUBaIOTCd HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUSI OPraHHMYECKUX
COCIMHEHMI, a TakK€ Ha YpPOBHE CTEPEOXMMUYECKUX W  BJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHMH BemiecTB. CBeaeHHs 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHU — OT YIJIEBOAOPOJIOB JIO CIOXHBIX OMOIOTHYECKU
AKTUBHBIX COCOMHEHMH. B Kypce OpraHM4ecKOM XUMHM IIOJIy4arOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOIO 00IIer0o 00pa3oBaHUs MEPBOHAYAILHbBIE
MPEICTaBICHHUS O XUMHYECKOMN CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIIUH.

[log HOBBIM yrJIOM 3peHUss B mnpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsd U3YUYCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKUII MaTepual M (PAKTOJIOTMYECKHE CBEACHMS O BELIECTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas v HeopraHu4ecKas
XUMUSD» 00ydYarolmuMcs MPeoCTaBiIsieTcss BO3MOXKHOCTh OCO3HAaTh 3HAuYEHUE
NEPUOUUECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IO3UIINH,



ryoke TOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM 3TOr0 3aKkoHa — OT
000011aromIei 10 0OBACHIIONIEH U MPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBaX M MPHUMEHEHHH, a TAaKKE€ O XMMUYECKHX PEAKLMIX, UX CYUIHOCTH M
3aKOHOMEpPHOCTAX NpPOTEKaHusl JonoyHsercs B Kypcax 10 u 11 xmaccos
AJIEMEHTaMHU COJEp KaHMsl, HMEIOIUMHU KyJbTYPOJOTUYECKH W TPUKIAAHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aMMOCBSI3M XHMHUU C
IPYTUMH HayKaMH, PACKpBIBAIOT €€ POJib B INO3HABATEIBHON W NMPAKTHYECKOU
JESTEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIaCTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XUMHHU, TIOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH MH(POPMALUIO U
NPUMEHATh €€ U1 TMOINOJIHEHHWsS 3HAHUM, pEIIEHUsS WHTEIUIEKTYalbHbIX U
AKCIIEPUMEHTATIbHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1eiaoMm coaepkanue yueOHOro
npeamera «XHMHSD» ~ JAHHOTO  YPOBHS  M3YYEHUS OpPHUEHTUPOBAHO  Ha
dbopmupoBaHre y 0O0y4YalOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI I NMOHUMAHUS
bunocodckux uaeH, Takux Kak: MaTepUAIBbHOE €IMHCTBO HEOPraHHMYECKOTO U
OpraHU4ecKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHEM, II03HABAEMOCTh IIPUPOJHBIX SIBJICHHHA IIyTEM JOKCHEPUMEHTa M
peleHusl MNpPOTHBOPEYMH MEXKIYy HOBBIMM (aKTaMH U TEOPETUUYECKUMU
OPEINOChUIKAMU, OCO3HAHUE POJIM XUMUHU B PEILIEHUHU SKOJIOTHUECKUX MpolieMm, a
TaKk)ke MpoOIeM cOepexeHus: FHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTUS U COLMAIHA3ALUA
oOyyJarouuxcsi MPUHATbIE NPOrpaMMON MO XHUMHUM TOJXOJbl K OMNPEIEICHUIO
COJIep’)KaHHUA M TMOCTPOCHUS TpeaMeTa MpeaycMaTpuBaioT (OpMHUPOBAHUE
YHUBEPCAIBbHBIX y4E€OHBIX JEHCTBUN, HUMEOIIMX 0a30BO€ 3HAYECHHE s
pPa3MYHBIX BHUJAOB JESATENLHOCTU: peUIeHUusT MpooOiieM, MOWCKA, aHalu3a |
00paboTku nH(MOpMALIUU, HEOOXOTUMBIX JJIsl MPUOOPETEHUS OTbITA TPAKTUUYECKON
U HCCIEIOBATENIbCKON JEeATEeNbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mnpenofaBaHus XUMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHMs, TaK U HA YPOBHE CPEIHETO 0OIIEro 00pa3oBaHus, IPHU ONPEICICHUH
COJIEPXKATEIBHOM XApaKTEePUCTUKU LeJIed W3y4YeHUs NpeaMeTa HanpaBICHUEM
HNEPBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATENBHOCTH YEJIOBEKAa M KAK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKON TOUKHU 3PEHHUSI TAKOM IMOAXOJ K OIPEIACICHUIO LIEJIEH W3Y4YCHUS
peaMeTa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CormacHO JaHHOW TOYKE 3pEHUsl [NIABHBIMH LEJISIMH M3YYEHHS MpPEIMETa
«Xumusa» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBHsAIOTCS:

e (opmupoBaHME CHUCTEMBl XUMHUYECKHUX 3HAHUMW Kak  BakKHeEHIIen
COCTAaBIISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpAa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUSA, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHE M IIOHMMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHUYECKHX peaKIUil, HEeOOXOAMMBIX JUIsi NpUOOpETEeHUs
YMEHU OpHUEHTHPOBATbCS B MHUpPE BEIIECTB W XUMHUYECKHX SBIICHUI,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TIOBCETHEBHOM XKU3HH;

e pa3BUTHE YMEHHUH U CrIOCOOOB JIEATENbHOCTH, CBI3aHHBIX C HAOMIOIEHUEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEPUMEHTa, COOMIOJEHUEM MpaBUII
0e30macHOro oOpallleHus ¢ BEIECTBAMH.

Hapsny ¢ atuM, conep:kaTenbHas XapaKTEpUCTHKA LIEJEed U 3a7a4 U3Y4YEHUs
IpeaMeTa B porpaMmMme o XMMHHM yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CUCTEME CpellHero obiiero oopazoBanus. CeroaHs B
MpenojaBaHu XUMUM B  OOJIBIIEH CTENEHH OTHAETCS  MNPEANOoYTEHHUE
OPAKTUUYECKOM KOMIIOHEHTE COJEp)KaHusi OOy4yeHHus, OpPUEHTHUPOBAHHOW Ha
NOJATOTOBKY BBIITYCKHUKA 00II€00pa30BaTEIbHOW OpraHu3allliy, BIAJCIOLIEro HE
HA0OpOM 3HaHUM, a (PYHKIMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOTO NOJIYYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOM JKU3HU
JUTSl pEeLIeHUs TPaAKTUYECKHUX 3a]1a4.

B cBf3M Cc 3TMM 1OpU UM3y4YEHUM NpeaMeTa «XHMHUSD» JIOMUHUPYIOIIEe
3HaYEHUE NMPUOOPETAIOT TAKUE 1IENU U 33]]a4H, KaK:

ajanrtanus o0y4arouuxcs K yCJIOBUSM JWHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopmupoBaHWEe  HWHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IMPUHSATHUIO TPAMOTHBIX
pelIeHNIl B KOHKPETHBIX KU3HEHHBIX CUTYALMsIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopmupoBaHre y OOydaromuxcs KIIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE JUIS PA3JIMYHBIX BHUJOB
JESITEeIbHOCTH: peLeHUs MpoOsieM, MOUCKa, aHaiau3a U oopaboTku MHGopMalum,
HEOOXOAUMBIX Il TMPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
BXHOE MECTO B I[IO3HAHWM XUMHH, a TaKkKe Uil OLCHKH C IO3HUIHM
AKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHUA BEUIECTB M XHMHUYECKHX
IIPOLIECCOB HA OPTaHM3M YEIOBEKA U PUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKHX
COCOOHOCTEN 00yHarOIINXCsl: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUHU B COOTBETCTBUH C )KM3HEHHBIMU NMOTPEOHOCTSAMU, UCTIOIB30BaTh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIONCKA M aHaW3a Y4eOHOH U
HAYYHO-TIOMYJISPHON HH(POPMALK XUMUYECKOTO COJIEPKaHNUS;

dbopmMupoBaHUe U pa3BUTHE Y 00yYAIOMIUXCSI ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0TI01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOUMBbI, B YaCTHOCTH, NpHU IUIAHUPOBAHUM U NPOBEIACHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOOyyarommxcsa YOeXKIEHHOCTM B T'yMaHHCTUYECKOM
HAMpaBIEHHOCTH XWUMUH, €€ BaXXHOW PONHM B PEIICHWH TIO0ATBHBIX MPOOIEM
PalMOHAIBHOTO MPUPOJIONONIb30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHHs NTPHUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOJAMMOCTH OEpe’KHOTO
OTHOILIEHUSI K TPHUPOJE M CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETEHUS] ONBITA
WCIOJIb30BaHUsl TIONYYCHHBIX 3HAHUM MAJii TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIUSIX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yuebGHOM maHe cpemHero oOmiero oOpa3oBaHMs MpeaMET «XUMUS)
6a30BOr0 ypOBHS BXOJUT B COCTaB MpEAMETHOH obnactu «EcTecTBeHHO-HAYUYHBIE
PEIMETBD».

OO011ee Yncao 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero odpasoBaHus, cocrapisgeT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kiacce — 34 vaca (1 yac B Heneno).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMUM

[Ipenmer opraHn4ecKor XUMUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MarepuaioB. Teopus CTpPOEHUSI OPraHHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHoBHbIE T0JI0KeHUS. CTPYKTYpHBIE (POPMYITBI
OpraHMYeCcKuX BemecTB. [ omonorusi, wu3omMepus. XHUMHUYECKas CBSI3b B
OPTaHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[Ipeacrasnenne o kinaccuuKkaly oprannyeckux BeniecTB. HoMmenkiarypa
OpPraHUYECKUX COCMHEHMI (CcucTeMaTuyeckas) W TPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEACTABUTEICH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJBI HM3YyYEHHUS BEMIECTB M HX IPEBpAILCHUMN:
O3HAKOMJIEHHE C O0Opa3laMH OpPraHMYeCKUX BEIIECTB U MarepuajlaMu Ha HUX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOJIIOJICHUE U
OIHACAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAICHUIO OPraHUYECKUX BEIIECTB
MIpY HarpeBaHuM (IJI1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHM psAd. MeraH u d3TaH —
POCTEHIIe TPEACTABUTENN AIKAHOB: (DM3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu 3aMeIIeHUs] U TOPEHHMs), HAXOXKJICHUE B MPUPOJE, TOIyUYeHUE U
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN Psii. DTUIIEH U MPOIMIEH —
NpoCTelIue MNpeACTaBUTENIU aJKeHOB: (DU3MYECKUE M XHUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUJpaTallMd, OKUCJIEHUS U
MOJIUMEPU3AIUH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuenbl: OytamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEUIIIME
XUMHUYECKUE CBOICTBa (peakuus nonumepusanuu). [lonydeHre CMHTETHYECKOTO
Kay4dyKa 1 PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH Psil. ALIETUIICH
— TMPOCTEHIIMI TPEeICTaBUTENb aJKWUHOB: COCTaB, CTpOEHHE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUIpATAILlUH,
TOpeHUs), MOJyYEeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocras, cTtpoeHue, GU3MUECKHUE M XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), IOJyYEHHE U MpUMeHeHue. Tonyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe U npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSI3b MEXIy YINIEBOJOPOAAMH, NPHHAIISKAIIUMHU K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbIE MCTOYHUKHM YIIIEBOAOPOAOB. IIpvpoaHBIi ra3 M MOIyTHBIE
HedTauble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepadOTKH HEPTH:
NEeperoHka, KPEeKUHT (TEPMUYECKUN, KaTaIUTHUUECKHil), mupoiu3. I[IpogykTsl
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
yTOJdb U IPOIYKTHI €0 nepepadoTKH.

OKCHNEPUMEHTAIBHBIE METOJbl M3y4YEHHUS BEIIECTB M WX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C o00pa3lamMu IJIacTMAcC, KaydyKOB W PE3UHBI, KOJJIEKLHUH
«Hedptp» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJT  YIJIEBOAOPOJOB U
raJIOreHONPOU3BOIHBIX, MMPOBEJACHUE MPAKTUYECKOW PabOThI: MOIYyYEHUE ITHIICHA
Y U3y4YEHUE €r0 CBOMCTB.

Pacuérnsle 3amaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTA PEAKLIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BELECTB WX IPOAYKTOB PEAKIIUH).

Kucnopoaconepxkamue opranu4ecKue CoeAUuHEeHHU s

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTPOEHHE,
¢u3nyeckue MU XHUMUYECKUE CBOMCTBA (pPEakIUU C AaKTUBHBIMU METaNIaMHU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHHUE), MpUMEHeHue. BoaopoaHbie CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOIa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHOroaTroMHbl€  COUPTHL.  OJTWIEHTJMKOIb W  IJHLEPUH: CTPOEHUE,

dusznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEUCTBUE CO UICTIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAs pPeaklys Ha MHOTIOaTOMHbIE crnupThl). [leficTBue Ha
OpraHu3M yesnoBeka. [[pumenenne rmunepruHa v STUIEHIIIMKOS.

®deHon: CTpoeHHE MOJEKYNbl, (U3NYECKUEe M XUMUYECKHE CBOMCTBA.
Toxcuunocth peHona. [lpumenenue gpenona.

Anpnerunpl U kemouvl. DOpMaNbIETU, AlETAIBACTUN: CTPOECHUE,
¢u3nyecKkue M XUMUYECKHE CBOMCTBA (pEaKUUU OKHUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUH), OJYyUYEeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpEJeNbHbIE KApOOHOBBIE KHUCIOTBL. ~MypaBbHHAs H
YKCyCHasl KUCIIOTBI: CTpOEHHUE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1re Juisi Kjacca KUCIOT, peakius 3TepuduKanum), moiyuyeHue u mpuMeHeHue.
CreapuHoBasi U OJICMHOBAs KHCIJIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JCiCTBHE.

Cnoxsble 3(QUPBl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxkHbIX 3upoB. XKupsl. 'uaponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb KUPOB.



VYriueBonmpl: cocTtaB, KiacCH(UKAIMs  yriaeBOAOB (MOHO-, JH- W
nonucaxapuzsl). ['Moko3a — npocTeldmmii MOHOCaxapHua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3UYECKHEe U XUMHMYECKHE CBOICTBa (B3aUMOJEWUCTBUE C
runpokcugom Mmeau(ll), okucieHne aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HAXOXJEHUE B MpPHUpOJE, NPUMEHEHUE,
ounonoruyeckas posb. otocunres. pykTo3a Kak U30MepP TITFOKO3BI.

Kpaxman u nemntonio3a Kak npupojiHbie noiaumepsl. CTpoeHue Kpaxmana u
HeJToI03bl.  PU3MYeCKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJu3,
KauyeCTBEHHAs PEAKIIHUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BEIIECTB M HUX IPEBPALLCHUN:
IpOBE/ICHHE, HAONIOACHUE M ONHMCAHHE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, KAUECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcuaoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEHCTBHE TIJIUIIEPUHA C
rugapokcuom meau(ll)), anpaernioB (OKUCIeHHE aMMHUAYHBIM pacTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBUe Kpaxmana C HOJOM),
IPOBE/ICHHE MPAKTUUECKOW PaOOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaumn.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WJIM NPOAYKTa PEAKLUU 10 U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcoaepkalye OpraHn4ecKue COeTMHEHMS.

AMMHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKre coeAruHeHus. Puznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe MMIMHa). buosoruyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJSpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAsE W TpeTHYHas CTpyKTypa OeikoB. XUMHUUECKHE CBONCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KaYeCTBEHHBIE PEAKIIMKU Ha OEIKH.

OKCIEpUMEHTAIBHBIE METOJBl HM3y4YE€HUs BEUIECTB M HX IPEBpAllCHUMN:
HaOJI0/IEHNE U OMHMCAaHUE IEMOHCTPAI[MOHHBIX OIBITOB: JCHATypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMosIeKyJIsIpHBIE COeIMHEeHU S

OCHOBHBIE TOHATUSA XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUN, CPEIHAS MOJEKYISApHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
NOJINMEPU3ALUA U OJIUKOHACHCALIUS.

OKCHEpUMEHTAIbHBIE METOJbl HM3y4YEHHUS BEIIECTB M WX MPEBPAILCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U WCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanu3anpst MeXIpEIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xnacce ocCylIECTBIISIETCS Yepe3 HCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHUH, SIBISIOIIUXCS CHUCTEMHBIMHU JUIS OTJENbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAy4HbIE OHATHS: SBIICHUE, HAYYHBIH (haKT, TUIOTE3A,
3aKOH, TEOpHs, aHalU3, CHHTE3, Kiaccuukaus, mepruoIuIHOCTh, HAOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJISTTUPOBAHHE.

®duszuka: MaTepus, DSHEprus, Macca, aToM, DJJEKTPOH, MOJIeKyJa,
DHEPTEeTUYECKHI YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSTHHE
BEIIECTBA, (PM3NYECKUE BEIMUMUHBI U €AUHUIIBI UX U3MEPEHHUSI.

buonorusi: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTUBHBIC BellecTBa (O€NKH, YIJICBOIBI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehbl.

TexHonorus: mnuIleBble MPOAYKTbl, OCHOBBI PAllMOHAIBHOIO MHUTAHMUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHE TMpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMUH

XUMUYECKUH dJeMEHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, S-, p-, d-
a1eMeHThl. OCOOCHHOCTH paclpeielICHUs] JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYPAIHS aTOMOB.

[lepnoanueckuil 3akoH U [lepuoauyeckasl cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leprmoandeckoil CUCTEeMbI
xuMuueckux asneMeHToB /I, M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX WMHU TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TIEPHUOIAM.
3HavYeHue MEPUOANYECKOTrO 3aKOHA B PAa3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHYECKas CBI3b. BHAbl XHMHUYECKOW CBSI3H
(KOBaJIGHTHasl HEMOJIspHAsl W TOJIsIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XUMHYECKOW CBA3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomoponHas cBs3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucienusi. oHbI: KATHOHBI U @aHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO — CTPOEHHUSA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT THIA KPUCTAIIIMYECKON PEIIETKH.

[lonsiTe 0 nucHepcHBIX cucTeMax. VICTMHHBIE W KOJUIOWAHBIE PACTBOPHI
MaccoBast 10JIs1 BEILIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHWYEeCKUX BEUIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAUISKAIIUX K PA3IMYHBIM KJIacCcaM.

Xumnueckass — peakums. Knaccupukanuss XMMHYECKMX — peakuuil B
HEOPraHW4YECKONM M OPraHMYeCKOW XHWMHMH. 3aKOH COXPAHEHMSI MAacChl BEILECTB,
3aKOH COXpaHEHUs U MPEBPALECHUSI SHEPTUU ITPU XUMHUECKUX PEaKLUSIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTbh OT PazIu4HbIX (akTopoB. OOpaTUMbIe
peakuuy. XWMHUYECKOe paBHOBecHe. @DakTOpbl, BIMSIOIIME HA COCTOSHUE
xumuueckoro paBHoBecus. [Ipunnun Jle [larenbe.

DnekTponutuueckas aucconuanus. CuibHbIe U crnadblie nekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTPaIbHAs, IEJIOYHAs.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCHepUMEHTAIbHBIE METOJbl HW3y4YEHHUS BEIIECTB M HX MpPEBpaIlCHUI:
nemoHcTparus Tadmun «llepuonnyeckas cucrtema XUMHYECKUX snemeHToB 1. U.
MenaeneeBay, U3y4eHHE MOJENEH KPUCTANIMYECKUX PEMIETOK, HAOIIOJICHUE WU
ONMCaHNE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3ioKeHUe MePOKCHUIa
BOJOPO/Ja B MPUCYTCTBUU KaTadu3aTropa, ONPEeIeHUE Cpelbl PpACTBOPOB BELIECTB
C TOMOILIBIO YHUBEPCAIBHOTO MHIMKATOpPA, pEAaKIUU HOHHOTO OOMEHA),
pOBEJEHUE MPAKTHUECKON paboThl «BiausHue paznuyHbix (akTOpoB Ha CKOPOCTh
XAMHAYECKON PEAKLIUI.

PacuérHble 3anaum.

Pacy€rel 10 ypaBHEHUSAM XUMHUYECKMX pEAKUUKW, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HCIIOIB30BAHUEM MOHATHS «MacCOBas
JI0JISI BEILIECTBAY.

Heoprannuyeckas xumms

Hemeramner. Ilonoxenne HemeraiuioB B [lepuomnueckont  cucreme
xumudeckux snemeHtoB J[. M. MenpeneeBa U 0COOCHHOCTU CTPOEHHUS aTOMOB.
dusnyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETALIOB (HA NpHUMepe
KHUciopoaa, cepbl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
docchopa, yrimepoga U KpEeMHHs])) U HMX  COCAUMHEHUM  (OKCHJOB,
KHCIIOPOZCOIEPKAIINX KUCIIOT, BOJOPOJHBIX COCTUHEHUN).

[IprmMeHeHre BaXKHEUIINX HEMETAJUIOB U UX COCAMHECHUMU.



Merannel. Ilonoxenne meramuioB B llepuonnueckon cucremMe XMMHYECKUX
sanemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK
atoMoB MetayuioB. OOmme gusnyeckue cBoicTBa MeTaioB. CIUiaBbl METAJJIOB.
DIIEKTPOXUMHUYECKUAN AT HANPSKEHUN METaJUIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIIHMX METAIOB (HATpUM, KaJivi, KaablLIMi,
MarHui, aTFOMUHUMN, IIUHK, XPOM, KEJI€30, MEb) U UX COCTUHECHUIA.

OO6mue cnocoObl MoiayuyeHus MeTtauioB. lIpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCNEPUMEHTATBHBIE METOJbl H3YUYECHHUS BEIIECTB W WX NPEBPALICHUIA:
U3y4YeHue KOJUIeKINU «MeTauibl W CIUIaBbl», O0pa3l0oB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a7a4, HaONIOJIEHWEe M OINUCAHUE JIEeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THUAPOKCHUJIA ATIOMUHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0Y€El, KaYeCTBEHHBIE PEAKIIUHA HAa KATUOHBI METAJIIOB).

Pacuérurle 3amayn.

Pacuérbr maccel BemiecTBa Win 00bEMA ra3zoB MO M3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMUECTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO
13 BEUIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B 0OECIEYEHUM KOJOTUYECKOM, YHEPreTUUECKON U TMHUILEBOM
0e30macHOCTH, Pa3BUTHH MeAUIMHBL [loHsATHE O HAyYHBIX METOJAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOHMMX HAyYHBIX MPUHIUNAX [POMBIILIEHHOTO
MOJyYEHHUs BAXKHEHIIMX BEILIECTB.

YenoBek B MHpE BELIECTB M MAaTEpPUAIOB: BAKHEHUIINE CTPOUTEIBHBIC
Marepuanbl, KOHCTPYKIIMOHHBIE MAaTE€pHUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuanbl JJs 3JEKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKUE U MUHEPaJIbHbIC
ya00peHus..

XuUMHS U 340pOBbBE YEIOBEKA: MPAaBWJIA HCMOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBujia 0€30MaCHOTO KCIOJIb30BaHUS MpENapaToB OBITOBON XUMUU
B IIOBCETHEBHOMW JKU3HU.

MexnpeIMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaMeTHbIX  CBA3€ MOpu  HM3ydyeHUH oOmed u
HEOPraHM4eCKOM XuMuM B 11 Kiacce OCymIeCTBIISIETCA YEPE3 UCMOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYyYHBIX TMOHSATUW, TaK W TIOHSITHHA, SBISIOMIMXCS
CHUCTEMHBIMHM TSI OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAYyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCcuPuKalus, TMepUoJANIHOCTh, HAOII0EHNE,
AKCIEPUMEHT, MOJEITUPOBAHUE, U3MEPEHUE, SIBIICHHE.



®dusuka: MaTepusi, YHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIM, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PM3MYCCKUE BETUYMHBI U €IUHUIIBI UX
M3MEPEHUs, CKOPOCTb.

buonorusi: kiueTka, oOpraHM3M, OJKOoCHCTeMa, Owocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHonorusi: XuMu4deckasi MPOMBIIIUIEHHOCTh, METAJLITYyPIrusi, MPOU3BOICTBO
CTPOMTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHIICBAS
MPOMBIIUICHHOCTh,  (papMarieBTHYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenapaTtoB, ITPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT UH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
00yJalmMMHUCSI TPOTpaMM  CpeaHero ooOmero oOpa3oBaHus (JMYHOCTHBIM,
METanmpeJAMETHBIM W TpeAMeTHbIM). HaydHo-mMeTonudeckoil OCHOBOW s
pa3pabOTKU IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTpaMM CPEIHEro OOIIero
00pa3oBaHUS SIBISIETCSI CUCTEMHO-/IEITEIbHOCTHBIN TTOX O,

B cooTBeTrcTBUM € CHCTEMHO-JEATEILHOCTHBIM TIOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMeTa «XHUMUs» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHMs BbIIEIEHBI CIETYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOMIMMHCS POCCUNUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4YMEe MOTUBALIUU K O0YyUYEHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEHW U MCTOPUUYECKHUX TPAJAULINM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOlIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKaMU, MPUCYIIUMHU I€TO0CTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4YMe MPaBOCO3HAHUS SKOJOTHUECKON KYJIbTYphl U CIIOCOOHOCTU CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA IMpeaMeTa «XUMUsD IOCTUTAIOTCS B
€IUHCTBE YyYEOHOW M BOCHHUTATEIBLHOW JESITEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HaeaaMd POCCUHUCKOTO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPpMAMU ®  TpaBWJIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHUS, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMUHOCTH
00yuarommxcs.

JIuyHOCTHBIE pe3ynbTaTbl OCBOCHUSI TpeAMeTa «XHUMHSD»  OTPaKaroT
c(hOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOW U TPAKTUYECKON ACSTENbHOCTH
o0ydJaronmxcs Mo peajnu3aiy IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCTIE B
YacCTH:

1) rpakaaHCcKOro BOCIMTAHMA:

OCO3HaHMS 00YUYAIOIIUMUCS CBOMX KOHCTUTYIITMOHHBIX TIPpaB U 00sS3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUS] O COLMAIBbHBIX HOPMax U TpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKON MEITEIBHOCTH MPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BBINOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHS, JIOTUKY H
apTyMEHTHI JIPYTUX TPU aHAJN3€ PA3TUYHBIX BUJIOB YUEOHOM JI€ATEeIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEeAUIOo
OTCYECTBCHHON XMMHH,;

YBOKEHHUSI K TPOIIECCY TBOpPYECTBA B 00JIACTHM TEOPUU M MPAKTHYECKOTO
NPUMEHEHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAyKU €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIONEHUM, KPOMOTJMBBIX  AKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MIPAKTUKOB;

MHTEpEeCca YW TO03HABATEIBHBIX MOTHUBOB B TOJYYEHUU U TMOCIEAYIOIIEM
aHajau3e MHQpOpMAIUU O MEPEIOBBIX JTOCTHIKEHUSIX COBPEMEHHON OTE€UEeCTBEHHOM
XHMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUSI, 3TUUYECKOTO MTOBE/ICHUS,

CIIOCOOHOCTH OLICHUBATh CUTYyalluy, CBA3aHHbBIE C XUMHYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAECHUE M TIOCTYNKH CBOUX TOBApPHILEH C
MO3UIIMNA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TOCIEACTBUN ITUX
MOCTYTIKOB;

4) popMupoBaHNS KYJbTYPbI 310POBbSI:

MOHUMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro obpasza >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3MYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOyrofieHrss MpaBwyl 0€30MacHOTO OOpallleHWs C BellecTBaMU B OBITY,
IIOBCETHEBHOM XU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMUSI [IEHHOCTH TMpPaBWl WHAWUBUAYAIBHOTO M  KOJUJIEKTHUBHOTO
0€30TacHOTO TIOBEICHHS B CUTYAIIHIX, yTPOXKAIOIINX 3I0POBBIO U KU3HH JTIOJICH;

OCO3HaHMS TIOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IIOJI€3HOM, TBOPUECKOW U  JPYrux BHUAAX
NEeATENbHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YacTU€ B PEUICHUM NPAKTUUECKUX 3a]a4
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MpodeccHil pa3iudyHOro pojaa, B TOM
YHUCJI€ Ha OCHOBE MMPUMEHEHUS MTPEIMETHBIX 3HAHUHN 10 XUMUU;

YBAKEHUS K TPYAY, JIOISIM TPyJla U PE3yJIbTaTaM TPYAOBOU I€ITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHON TPaeKTOPHUU
oOpa3oBaHus, Oynaymieii mnpodeccny W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HUHTEPECOB U
noTpeOHOCTEHN 00111eCTBa;

6) 3K0J10THYeCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKU 1EIECO00Pa3HOT0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHHMS KU3HU Ha 3eMIIE;

MOHUMAaHUSI TJIOOATHLHOTO XapakTepa SKOJOTHYECKUX TMpoOsieM, BIUSHUS
SKOHOMHUYECKHX MTPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTHKEHUW XUMHU IS
peLIEHUs] BONIPOCOB PALIMOHAIBHOTO NPUPOAOTIOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOIIEH
IPUPOJTHON cpeie, YMEHHS MPOTHO3MPOBATh HEOJIArOMPUSITHBIE IKOJIOTHYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX IEVCTBUI U MIPEIOTBpAIaTh UX;

HaJIMYUs PA3BUTOTO IKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa JEATEIIbHOCTH HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTHCS MMM B TO3HABATEIbHOM, KOMMYHHKATUBHOW WU COLIMAIBLHOU
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO TMPOTHUBOCTOSITH HJICOJIOTHHU
xemopoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAaHUs chnenuduKH XUMHA KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeacTaBieHus] 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJAbI U YETOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPOOJIeM COXpaHEHUS
IPUPOJTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKONM HAMNpaBICHHOCTH W BAXXHOM pOJIM B
CO37IaHMU HOBOMW 0a3bl MaTepuaIbHON KYJIbTYpbl, pEHICHUHU II00aTbHBIX poOieM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUYECKOW, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHM MEIUIMHBI, OOCCIICUCHHH YCIOBUMN
YCIEUIHOTO TpyJa W OKOJOTHMYECKU KOMMOPTHON KHUZHM KaXJOro 4YJeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTy4aeMble 3HAHUS IS aHATN3a U OOBSICHEHHS SBICHHN OKPYKAIOIIETO MUpPA U
MIPOUCXOIAIIMX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHHS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIMXCSA JAHHBIX C IEJbI0 MOJTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
perieHus IpoOJIeM B peaTbHbBIX KU3HCHHBIX CUTYaIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENIbCKOM AeSITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HEMPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHHI0, K AaKTUBHOMY IIOJIYUYCHUIO HOBBIX 3HAHWA TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSIM TPyJAa B pasnudHbIX cdepax mpodecCHOHaATBHON

NEeATENbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JJIS GopMuUpOBaHHS  MHUPOBO33PEHHUS  OOYYarOIIMXCS
MEXKIUCIUIUITMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTpakarolue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEUUPUKY METOJ0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTHUs, SIBICHUE,
nmpoliece, cucTeMa, Hay4yHblid (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsi, UCCTEA0BaHNE, HAOTIOAEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAJIbHBIE y4eOHbIC NEUCTBUSA (TIO3HABATEIbHBIE, KOMMYHHKATUBHBIE,

pEryJISITUBHBIE), o0ecreunBaroIIre dbopmupoBaHue (GyHKIIMOHATEHON
I'PAMOTHOCTH ¥ COIIMAIBLHON KOMIIETCHITUN O0YJarOIINXCS;
CIIOCOOHOCTH 00yyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpPCAJIbHbIC YUCOHbBIC
JIEVCTBUSA B IO3HABATEILHOM U COLUAIIBHOU MPAKTUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH Nno3HaBaTeJIbHBIMH
JAEeUCTBUSAMU

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIBHO  (popMyupoBaTh W aKTyalIM3UpOBaTh  MpoOIEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEATh MM JCATEIbHOCTH, 3ajaBasi IapaMeTpbl M KPUTEPUH HX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIETSAMU;

WCIOJIb30BaTh MPU OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISATh XapaKTEepHbIE MPHU3HAKU TMOHSITUN M yCTAHABIMBATh UX B3aUMOCBS3b,



HCITOJIH30BaTh COOTBETCTBYIOIINE TTOHATHUS I OOBICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUM IS KiacCU(PUKAIIUKM BEIIECTB U
XAMUYECKUX PEAKIIUN;

YCTaHABJIMUBATh MPUYMHHO-CIICACTBEHHBIE CBA3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUThH JIOTMUECKUE PacCyXJAeHUs (MHAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJTUPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbI€ B XUMHUHM CUMBOJIUYECKUE
(3HAKOBBIC) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEeMEHTa, XHMH4Yeckas ¢GopMmysia, ypaBHEHHE XHMHYECKOU
peakiuyu — MOpU PEHIEHUHU Y4eOHBIX MO3HABATENbHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHSATh Ha3BaHHBIE MOJICIIbHBIC TPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a3oBbl€e HCCJIE0BATEIbCKHE 1€ CTBUSA:

BJIaJIcTh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIICCTB M XHUMHUYECKHX
peaKkuuu;

hopMyIHpPOBATh IEIU U 3a1a49H UCCIICAOBAHUS, CIIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSTENbHO C(OpPMyIMpOBaHHBIE BOMPOCHl B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIs1 (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BIIaJICTh HABBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYCHUUECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOJA0M
mporiecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPO/IeTaHHON paboTe;

MpUOOpeTaTh OMNBIT YYCHUYECKOW MCCIIENOBATENIBCKOM M MPOEKTHOM
NESITETBHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUS TMPAKTHYECKUX 3a7ad, IMPUMEHEHHIO Pa3IMYHbIX
METOI0B MMO3HAHUS.

3) padora ¢ nndopmanueii:

OPUEHTUPOBATbCSA B Pa3IWYHBIX HCTOYHUKAX HHQpopMaruu (Hay4HO-
MOMyJIsipHAsl JIMTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIPABOYHbIC MOCOOUS,
pecypcel HTepHeTa), aHaTU3UpOBaTh MHGOPMAITUIO PA3IUYHBIX BUAOB U (popM
MPE/ICTaBIICHMUS, KPUTUYECKHU OIICHHBATH eé JIOCTOBEPHOCTD n
HETPOTUBOPEUNUBOCTH;



dbopMyIHpOBaTh 3alpPOCHl U MPUMEHITH Pa3IHMYHBIE METOJbI MPHU MOUCKE U
oTOope wuHbOpMaLMK, HEOOXOAWMOW Jisi BBINOJHEHHUS YYEOHBIX 3ajad
OMPEIEIIEHHOTO TUIIA;

MpUOOpeTaTh OMBIT MCMHOJBb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbBHO  BBIOMpaTh  ONTUMAIbHYI0  (opMy  MpeACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TMarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B Ka4yeCTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMEeTHbIe ((pu3nueckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, )OpMYITbI, a00peBHATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUWYECKHUE CpEICTBA
HaTJIS,THOCTH.

OBJaeHne yHMBepPCAIbHBIMIA KOMMYHUKATUBHBIMH J1€iiCTBUSIMM

3aJ1aBaTh BOIPOCHI MO CYUIECTBY OOCYKJIae€MOIl TeMbl B XOJ€ Auaiora u/miu
JIUCKYCCUM,  BBICKA3bIBaTh  HUACH, (POPMYJIHPOBaTH CBOM  MPEIOKCHUS
OTHOCHUTEIBHO BBIMOJTHEHUS MPEII0KEHHOM 3a/1auH;

BBICTYNATh C TpE3eHTAIMEel pe3ybTaTOB IMO3HABATEIbHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIMOJTHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKOW PabOThI MO HCCIEOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, peaju3alli YYeOHOro MpOoeKTa U (POPMYIUPOBATH BHIBOBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUN MYTEM COMIACOBAHUS MO3UIIMN B
x0/€ 00CYyXAeHUS U 0OMEHAa MHEHUSIMHU.

OgBJaieHne YHHBEPCAJIbHBIMHI PEryasITUBHBIMU A€ CTBUSAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBISITh CBOIO IIO3HABATEIILHYIO
NEeSTENBHOCTh, Ompeaensas e€ Lead W 3aJadyd, KOHTPOJIHUpPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JIEUCTBUA TIPHU
BBITIOJTHEHUM Y4YEOHBIX W HCCIEAOBATENIbCKUX 3ajJad, BbIOMpaTh HauboJsee
3 pexTUBHBIN C€rMocod MX pelleHHus C Y4YETOM TMOJIyYEHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3yibTaThl OCBOCHHMSI Kypca «OpraHuyeckas XuMUSD)
OTpPaXkaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHH O XHMHUYECKON  COCTaBIISIONISH
€CTECTBCHHO-HAYyYHOW KApPTUHBI MHUpPA, POJM XHMHUHU B TIO3HAHUU SIBJICHUU



mpuposibl, B (OPMHUPOBAHWU MBIIUICHUS W  KyJbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOAUMOM /I PEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUW, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHUM DJIEMEHT, aToM, DJJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJ1a, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (popmyna (pa3BEpHYTas W COKpaIEHHas), MOJb, MOJSpHas
Macca, MOJSAPHBIH 00BEM, YINIEPOJIHBIM CKeleT, (QYHKIMOHAJIbHAS TpyMIa,
paavKan, U30MepUs, H30MEPbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YIJI€BOIOPO/IbI,
KHCJIOPOA M a30TCOJIEpXKaIUe COCAUHEHHUs, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COSAUHEHHUs); TECOPUMU U 3aKOHBI (TEOPHUST CTPOCHUS
opranuueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXane B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX
SBICHUN, (PAaKTOJOTHMUECKHE CBEJACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0€30MMaCHOM HCTOJIb30BAaHUU BAXKHEHIIIMX OPraHWYECKHX BEIIECTB B OBITY H
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpHbIE MPU3HAKU TOHSTHUH,
yCTaHaBJIMBaTh UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
ONMCAaHUM COCTaBa, CTPOCHUS U NPEBPAIICHUN OPTAaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMUYECKYIO) CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHMX BEIIECTB M YPAaBHCHHH XHUMHYECKHX PEaKIUH,
W3TrOTaBJIMBATh MOJICIM MOJICKYJI OPraHUYECKUX BEUIECTB ISl WLIIOCTpAIlUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAIJICKHOCTh H3YUCHHBIX
OPTaHMYECKHUX BEIIECTB IO HUX COCTaBy U CTPOCHHUIO K OMNPENeIEHHOMY
KJIaCCy/TPyIIlie COeMWHEHUN (YTJIEBOJIOPOABI, KHUCIOPOA U a30TCOJAEpIKAINe
COCMHEHUsI, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JaBaTh WM Ha3BaHUS IO
cuctematuieckoir Homenknarype (IUPAC), a Takke NMpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHIJIMKOJIb, TIUILEpHUH, (QeHol, (GopManbaeruj, arneTaiblerujl, MypaBbUHas
KHCJIOTa, YKCYyCHasl KUCI0Ta, OJICMHOBAsI KUCJIOTa, CTEapUHOBasE KUCIOTA, TJIFOK03a,
bpykTO3a, Kpaxmall, IEeJUTI0JI03a, TIUIIHUH);

chOpPMHUPOBAHHOCTh YMEHUSI OMNPEACNISATh BUJIBI XUMUYECKOW CBSI3M B
OPTaHUYECKUX COCAMHEHUSX (OJMHAPHBIC U KPATHBIC);



cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKECHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. byTiepoBa /i1 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABAa U CTPOCHHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapakTepuU3oBaTh  COCTaB, CTPOCHUE,
dusznyueckre M XMMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMUYHBIX
KJIACCOB OPraHWYEeCKHX BEIIECTB (METaH, 9TaH, ATUJICH, NPOMWJIEH, alleTHJIEH,
Oytaauen-1,3, merunOyranuen-1,3, O€H30J1, METAHOJ, ATaHOJ, STHICHIJUKOJb,
TIIMIEpUH, (EHOJI, aleTalbJIeTH I, MypaBbUHAsg U YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBA3b MEXIYy HHUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIJI;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
Ceipbsi  (HedTh, TPUPOIHBIA Ta3, YyTojdb), CIHOCOOBI WX TMepepaboOTKH U
IPaKTUYECKOe MPUMEHEHUE MPOIYKTOB MepepadoTKH;

chOPMHUPOBAHHOCTh YMEHHH TIPOBOJUTH BBIUUCICHUS TIO0 XHUMHYECCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOrO BEIIECTBA WIJIM MPOIYKTa
peaklMy IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHM BIIaJIETh CHUCTEMON 3HAaHUUA 00 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHUSI, UCTIOIb3yEMbIX B XUMUHU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HaOMt0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS IS TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalldsiX, CBS3aHHBIX C BEIIECTBAMU M UX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJII0/IaTh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCyJIOl W J1a0OpaTOPHBIM O0OpYJOBAaHUEM, a TaKXKe TMpaBUiia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB;

chOPMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH W BBHINIOJHATh XUMHUYECKHUI
AKCIIEPUMEHT (ITPEBPAILCHHS] OPraHMYECKUX BEIIECTB MPU HArPEBAHUH, MOTYyYEHUE
ATUJICHA W U3YYEHHUE €ro CBOMCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JIEHATypalusi OETKOB IMPU HArpeBaHWU, LIBETHBIE PEaKIMU OENKOB) B
COOTBETCTBHUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH MNpH OOpallleHuu ¢
BEIIECTBAMU U JIa0OpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3YJIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GopMyITUPOBaAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB,;

chOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uHbOpMAIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, HTEepHET U Apyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOMATh  MpaBuja  SKOJIOTHYECKH
1eaecoo0pa3HOro MOBEIECHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LENISAX
COXPaHEHUS CBOEr0 3JI0POBbSl U OKPYXAOIIEH NPUPOJHOU CpENbl, OCO3HABATh
OIMACHOCTh BO3JCHUCTBUS HA YKUBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAasi cMbici Tokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TPEAOTBPAILLICHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPTraHU3M
YEJI0BEKa;

JUIs 00yJaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOJKHOCTSIMHU 3JI0pPOBbSI: YMEHUE
NPUMEHATh 3HAHUST 00 OCHOBHBIX JIOCTYIIHBIX METOJaxX ITO3HAHWS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIEeNbIX W CIa0OBHASAIIMX OOYYaroIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa ans 3anucu XMMHUYECKUX

dopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUSD» OTPAKAKOT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBISIONICH
€CTECTBCHHO-HAYyYHOW KAPTUHBI MHUpPA, POJIM XHUMHUH B TIO3HAHUU SIBJICHUU
Opupoabl, B  (OPMUPOBAHMM  MBIIUICHUS U KyJIbTypbl JIMYHOCTH, €€
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs1 pelIeHUs MPAKTUYECKUX 3a71au
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONIME TMOHATHS (XUMHYECKHN 3JEMEHT, aroMm, u3oTom, S-, P-, d-
AJIEKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBSI3b
(KOBaJIeHTHAas, MOHHAs, METAJLIMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMUECKAsl PEIIETKa,
TUANBl ~XUMHYECKUX  pPEAKUM, PacTBOp, DJIEKTPOJMUTHL,  HEIJIEKTPOJIUTHI,
BJICKTPOJIMTUYECKAA JUCCOUMAs, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluu, XUMUYECKOE PABHOBECHE); TECOPUH M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHccouuanuu, nepuoandeckuit 3akoH J[. M. MeHneneesa,
3aKOH COXPaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHECHUS U IPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHAE 3HAHMS, JIEKAINMEe B OCHOBE MOHUMAHUA MPUYUHHOCTH M
CUCTEMHOCTH XWMHYECKHUX SIBICHUHU, (PAaKTOJOTUYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MacHOM MCMOJIb30BAHUM BAKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN JCSITEIILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIE MPHU3HAKU TOHSITHM,
YCTaHAaBIIMBaTh UX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE NOHATHS INPHU
OIIMCAaHUM HEOPTaHUYECKUX BEIIECTB U UX IIPEBPALCHUN;

c()OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS
cocraBieHus: (GOpMyNl  BELIECTB M  YPaBHEHUH XUMHYECKUX  PEaKIIH,
cucremarndeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA Ta3, aMMHUaK, raii€Has
U3BECTh, HETalIEHas U3BECTb, TUTHEBAS COJA, MUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHHI OTNPEAENISATh BAIGHTHOCTh U CTENEHb OKUCIEHUS
XMMHMUYECKUX NIEMEHTOB B COCAMHEHHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METANIMYECKAsl, BOJOPOJHAs) B COCAMHEHUSX, THI
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BELIECTBA (ATOMHAs, MOJIEKYJSIpHas,
VMOHHAs1, METAININYECKAsI), XapaKTep CPelbl B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX
COCIMHECHM;

c(OpPMUPOBAHHOCTH YMEHUU YCTaHaBJIMBaTh IIPUHAIEKHOCTD
HEOpPraHMYECKUX BEUIECTB II0 UX COCTaBY K OIpPENEIEHHOMY Kiaccy/TpyIre
COE€MHEHUH (MPOCThIE BEIIECTBA — METAUIBI U HEMETAIJIbl, OKCUbI, OCHOBAHMUS,
KHCJIOTBI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

C(OPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IIEPUOJANYECKOTO 3aKOHa /J.
N. MenneneeBa v 1IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOUTYIO, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PyHKLINY;

c()OPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX 23eMeHTOB 1—4 mnepuonoB Ilepmoanueckol CHCTEMBI
xuMmHudeckux sjementoB JI. M. MenneneeBa, HMCIoOab3ys MOHATHSA «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPTreTHYECKUE YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCAWHEHUMU
10 TIepruoaam U rpyrmmam llepuoanyeckor CUCTEMbl XUMUYECKUX d1eMeHTOB []. U.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3jIMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXAY HEOPTaHWMYECKUMH
BELIECTBAMH C ITOMOILBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLMI;

C()OPMUPOBAHHOCTb YMEHHS KJIacCCU(PUIMPOBATh XUMHUUECKHUE PEAKIUH I10
pa3IUYHBIM IPU3HAKAM (YUCIy M COCTaBy pEarupyrolydX BEIIECTB, TEIUIOBOMY
3¢ ¢dekTy peakuuy, U3MEHEHHUIO CTEIEHEW OKHUCIIEHHUS 3JIE€MEHTOB, 00paTUMOCTU
pEeaKIMK, YYaCTHIO KaTaau3aropa);

C(OPMUPOBAHHOCTh YMEHHUI COCTaBIATh YpaBHEHHs pEakUUil pa3iudHbIX
TUIIOB, MIOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKIM HOHHOTO OOMEHA, yUUThIBas
YCJHOBUS, IPY KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



chOPMHUPOBAHHOCTh yYMEHUW TMPOBOJHUTH PEAKIMH, TOITBEPKIAIOIIHE
KaueCTBEHHBI COCTAB PAa3JIWYHBIX HEOPTaHUYECKUX BEIIECTB, paClO3HaBaTh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOPMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABJICHUS AJEKTPOHHOIO OanaHca
ATUX PEaKLUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKOM
peaKIMu OT Pa3IMUHbIX (PaKTOPOB; XapaKTEp CMEIIECHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [larense);

chOpPMHUPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh XUMHUYECKHE IMPOIECCHI,
JeXanme B OCHOBE IMPOMBIIUIEHHOTO IMOJIYYEHUsS CEPHOM KHUCIOThI, aMMHAKa, a
TaKkke C(HOPMHUPOBAHHOCTH TMPEACTABICHUNM 00 OONMX HAYYHBIX MPUHIIUAMIAX U
AKOJIOTUYECKUX TPOoOieMax XMMUYECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYUCICHUS C HCIIOIh30BaHUEM
MOHSITUSL «MaccoBasi JIOJIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHUYECKUX PEaKIUSIX, MacChl BEUIECTBA UM 00bEMA T'a30B MO MU3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCe€ WU OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pPEaKLHU
BEIIECTB, TEIUIOBOr0 3¢(deKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPAICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMHUECKOM
nocyJo U JabopaTOpHBIM OOOPYJOBAaHHEM, a TaK)Ke MpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSAMHU IO BBITIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OMBITOB;

chOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBHINOJHATH XUMHUYECKUM
AKCIEPUMEHT (Pa3/IOKEHHE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OTpEeNeNeHUEe Cpellbl PAaCTBOPOB BEIIECTB C MOMOILIBIO YHHUBEPCAIHLHOTO
UHUKATOpA, BIUSHUE Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON pEakluy,
peaKiuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakluu Ha cyinbdar-, kapOoHAT- U
XJOpHUI-aHUOHBI, HA KaTUOH aMMOHHMS, PEUIEHUE SKCIEPUMEHTAIbHBIX 3a7ad IO
teMam «Metaiuiby U «HeMmerannbpy)) B COOTBETCTBUM C MpaBUJIaMH TEXHUKHU
0€30MacHOCTH MpHU OOpaIlleHUH C BEUIECTBAMU U J1a0OpaTOPHBIM 000PYI0BAaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUI COOTBETCTBYIOIIUX peakluil U (PopMyIupoBaTh BHIBOJBI HAa OCHOBE
ATUX PE3YIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUYECKH aHAU3UPOBATH XUMUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKalK, THTEpHET U APYrux);



C(OPMUPOBAHHOCTh ~ yMEHHMH  COONIONATh  MpaBuia  AKOJOTHYECKU
1eaecoo0pa3HOro TNOBENECHHUS B OBITY M TPYAOBOW JEATEILHOCTH B ILEIAX
COXpaHEHMsI CBOETrO 370POBbS U OKpY)Kalolled HPHUPOIHOM cpenbl, 0CO3HABaTh
OTTACHOCTH BO3JICHCTBUSI HA JKUBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens IIJIK, moscHATe Ha mpuMepax cHnocoObl yMEHBIIEHUS WU
IPEIOTBPAIIEHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsl 00y4aronIuXcsl ¢ OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI: yMEHHE
OPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BELIECTB U
XUMHUUYECKHX SBICHHIA,

JUISL  CIIETIBIX M CJIA0OBHAAIIMX OOYyYaIoOIUXCs: YMEHHE UCIOIb30BaTh
penbepHO-TOUCUHYIO0 cUCTeMY 0Oo3HaueHui JI. bpaiins ais 3anmucu XuMHUYEeCKUX

dbopmy.
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ITOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

[IpeaqMeT oprannyeckor XUMUH, €€
BO3HUKHOBEHHE, PA3BUTUE U 3HAUECHUE

Teopust cTpoeHUs1 OpraHUYECKUX
coenunenuit A. M. bytiepona, eé
OCHOBHBIE MOJ0KEHUS

[TpencraBienue o K1accUpUKAUU
opraHuueckux Bemects. Homenknatypa
(cucremaTnueckas) U TPUBUAJIbHBIE
Ha3BaHUA OPraHNMYCCKUX BECUICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUN P

MertaH u 3TaH — npocTenmme
MPEACTAaBUTENHN AIIKAHOB
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KoaunuecTBo uacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTnueckue
padoThbI
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H3Y4YeHUd

07.09.2023

14.09.2023

21.09.2023

28.09.2023

05.10.2023

DJIEKTPOHHBbIE
uu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15
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17

18
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AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUSI,
TOMOJIOTHYECKUN pAll. ALIETHUIIEH —
MPOCTEUIINNA MPEICTABUTENb AIKHHOB
Brlunciienust o ypaBHEHHIO XUMUYECKON
peakiuu

Apensl: 6eH301 ¥ ToJ1yoJ. TOKCHYHOCTh
apeHoB

I'eneTnueckas cBs3b YrieBOJAOPOAOB,
MPUHAISKAIUX K PA3TMYHBIM KJlaccaM
[IpupoiHbIE UCTOUHUKH YIJIEBOIOPOIOB:
IPHUPOIHBIN ra3 U MOMyTHbIE HEPTAHBIE
rasbl, HeTh U MPOAYKTHI €€ mepepaboTKU
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:
MPUPOIHBIN ra3 U MOMyTHbIC He(TAHbIE
rasbl, He()Th U MIPOIYKTHI €€ nepepaboTKu
KounTtpoinbHas paboTa 1o pasueny
«¥YTIEBOIOPOIBD)

[IpenenbHBIC OAHOATOMHBIC CITHPTHI:
METaHOJI U 3TaHoJI. BogopoaHas cBs3b
MHOTr0aTOMHBIE CIUPTHI: 3TUIEHIJIMKOIb U
[JIMLEPUH

deHo1: CTpOEHHE MOJIEKYIIbI, (pr3nueckue
1 XUMUYECKHUE CBOMCTBA, MPUMEHEHNUE
Anpaerusl: GopManbaAeTUA U
arneraabpaerua. AneTod

OaHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAsA U YKCYCHast

ITpakTrueckas padbora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHCIOTBD)

CTCapI/IHOBaﬂ n OJICMHOBAas KHUCJIOTHI, KaK
npeaACTaBUTCIN BBICHINX Kap6OHOBBIX
KHCJIOT

Mpbi1a KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee AeHCTBUE

CrnosxHble 3¢upbl KaKk MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. ['MAPOIIN3 CIIOKHBIX
3pupoB

JXKupsl: runponans, npuMeHeHue,
Ouosiornyeckast poJib )KUPOB
VYraeBoabl: cOCcTaB, KilacCU(pUKAIUS.
BaxHeiime npeacTaBUTeNN: TII0K03a,
bpykTO3a, caxaposa

Kpaxmai u neiuironosa Kak IpupoJHble
MOJINMEPBI

KonTponbHas pabota no paszaeny
«Kucnopoaconepsxamiye opraHu4eckue
COETUHEHUS

AMMHBI: METUJIAMHUH U aHUJIUH
AMHMHOKHUCIIOTHI KaK aM(pOTEepHBIC
OpraHUYECKHE COEIUHEHUS, UX
Ouosnorudeckoe 3HaueHue. Ilentu el

benku kak npupogHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COECJMHEHUN

OCHOBHEIE METOABI CHHTE3a



BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN.

IInacTtmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

KoaundyecTBO 9acoB DJIeKTPOHHbIE
Ne ara udposblie
n/n Tema ypoka Beero Kontpoanurie  Ipakruyeckue iyqe}mﬂ :)lﬁg)alloBaTeHLHble
padoThI padoThI pecypebi

XuMu4eckui 3eMeHT. ATOM. DJIeKTpOHHAas 1

KOH(UTypaius aToMOB

[Tepuoanueckuii 3akoH u [lepuonnueckas

CcHCTeMa XUMHYECKUX dmeMeHToB J]. 1. 1

MeHneneeBa, Ux CBsI3b C COBPEMEHHOM

TEOpUEN CTPOCHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB

XHUMHYECKHUX DJIEMEHTOB U X COCAUHECHUH 10

rpyInmnaM u nepuojaam. 3HaueHUe 1

MePUOIMYECKOT0 3aKOHA U CHCTEMBI
XUMHYECKHX 3yeMeHToB [.J1. Menneneera B
Pa3BUTHU HAyKU

Ctpoenue BeliecTBa. XMMHUUECKasl CBA3b, €&

BH/JIBI; MEXaHU3MBI 00pa30BaHUs 1
KOBaJICHTHOM cBsi3u. BogopoaHas cBs3b

BasleHTHOCTB. DJIEKTPOOTPULIATEIbHOCTD.

Crenens okucieHus. BemecTra

MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOIO L
CTPOEHHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOUAHBIE PACTBOPHI. 1

MaccoBas 710151 BelllecTBa B pacTBOpE
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11
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13

14

Knaccudukanus 1 HOMEHKIaTypa
HEOpraHWYecKuXx coequHeHuil. ['enernyeckas
CBSI3b HEOPTAaHUYECKHUX BEUIECTB, PA3IMUYHbBIX
KJIaCCOB

Knaccudukarus XuMHUECKUX peakuui B
HEOPTraHUYECKON U OPraHU4ECKON XUMHH.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
COXPAHEHHUsI U ITPEBPALICHUS SJHEPTUU IIPU
XUMHYECKUX PEaKLMIX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOe paBHOBECHE

[TpakTuueckas padborta Ne 1. «BiusHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTD
XUMHUYECKOU PEAKIIUM»

DnexkTponuTHdeckas guccoryanus. [lonstue
0 BOJOpoIHOM Tokazatesne (PH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OpTraHNYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonsatue 06 anexTponusze
pacIIaBoOB U PaCTBOPOB COJIEH

KonTponbHas pabora mo pasaeny
«TeopeTnueckrue OCHOBBI XMMHID»

Merannel, ux nonoxenue B [lepuoguueckoii
CUCTEME XuMHuueckux snemenTos /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS
atomoB. O0mue ¢puznuecKkne CBONCTBA
METaJIJIOB
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CmuiaBel METaJIOB. DIEKTPOXUMUYECKHUH Pl
HaIpsHKEHUHA METaJIOB

XHUMHUYECKHUE CBOMCTBA BaXKHEHUIIINX
METaJIJIOB (HaTpH, KaJduid, KaJIbIIUA, MarHUi,
AJTIOMHUHUI) U UX COCIMHEHUN

XUMHYECKHE CBOMCTBA XPOMa, MEJU U UX
COeTUHEHN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEeIUHEHUN

[Tpaktrueckas padota Ne 2. "Pemenue
HKCHEPUMEHTAJIBHBIX 33/1a4 IO TEME
«Metannp»"

HeMeTaJ'IJ'II)I, X ITOJOKCHHUEC B
[leproanyeckoi cucteMe XMMUYECKUX
snemenToB JI. . Menaeneea n
0COOEHHOCTH CTPOCHHUS AaTOMOB

du3ndYecKue CBOMCTBAa HEMETAJLIIOB.
AnnoTponus HeMeTauioB (Ha IpUMepe
KHCJIOpOJia, cepbl, pocdopa u yriaepoaa)
XUMHUYECKUE CBOMCTBA rajJOT€HOB, CEPBI U UX
COCIUHCHUN

XUMHYECKHEe CBOMCTBA a30Ta, pocdopa U ux
COeIMHEHU

XHUMHYECKHE CBOMCTBA yIIIEpOa, KDEMHHUS U
HUX CO€IUHEHUU

[IpuMeHeHne BaXKHEUIIIMX HEMETAJIJIOB U UX

COEIMHEHNH

O0001eHNe U cUCcTEMAaTH3aLIMs 3HAHUH 110
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33
34

Tteme «Hemetamiaey. Beraucinenus no
YPaBHEHUAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe
"Hemetamisr"»

KontpomnbHas padoTa o temaM «MeTtasuib»
u «Hemeramibn

HeOpFaHI/I‘IeCKI/Ie 1 OPraHUvYCCKUEC KUCIOTEI.
HGOpFaHI/I‘IeCKI/Ie 1 OPraHUvYCCKHUEC OCHOBAHUA

AMoTepHbIe HEOpraHUYeCKHe U
opraHuueckue coenuHeHus. ['enernyeckas
CBSI3b HEOPTAHUYECKUX U OPraHMYECKUX
BEIIECTB

Posb xuMuH B 00eCIieUeHHU SKOJIOTHUYECKOM,
SHEpPreTHYECKON U MUIIEBOM 0e30MmacHoCTH,
Pa3BUTHUU MEAMUIIMHBI

[TpencraBnenus 00 0OIMX HAYUHBIX
HNPUHLUIAX IPOMBIIUIEHHOI'O NOTYYEeHUs
BaXXHEHIIMX BEILECTB

YenoBek B MUpE BELIECTB U MAaTEPUAIOB

XuMus u 3A0POBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 11 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkurionepHoe o0111€CTBO

«M3parensctBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






