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HOSCHUTEJILHASI 3AITUCKA

[lporpamma 1o Xumum ma ypoBHe cpemnero  00IICrO 00pas3oBat s
paspaborana Ha ocHoBe MeepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpasosanun B Poccniickoii Menepatmmy», TpeGosanmii K pesylibTaTaMm OCBOCHMUS
(pestepanbHOil  0OpasoBaTesbHON  MpOrpaMMbl cpe/iHero obutero obpaszoBatiis
(POIT  COO), npeacraBicHHBIX B DejiepallbHOM — TOCYJIAPCTBCHHOM
obpasosatesnibiom crangapre COO, ¢ yudtom Kouuemniyn [IPEITO, B3]
ydebHoro npeamera «XuMus» B 06pazoBaTeibHbIx opraHusaimsax Pocceuiickoil
Dellepalny,  peanusyloluX  OCHOBHbIC 00pasoBaTe/ibHbIC  [IPOIPAMMBL. i
OCHOBHBIX  NOJOKEHHH «CTpateruy pasBUTHS BOCIHTAHUS B Poccuiickoii
Denepannu Ha nepuoa o 2025 ropar (Pactiopsizkenue Ilpasurenncrsa PdD ot
29.05. 2015 Ne 996 - p.).

OcHOBY 110/1X0/10B K paspaGorke NPOrpaMMbl IO XHMHUH, K OHPEC/C/ICHHIO
00lIel cTpaTerni oGyueH s, BOCTUTAHMS 1 PasBUTHSL O0YUAIOLIMXCsE CPE/ICTBANM H
yuebroro npesmera «Xumusi» juist 1011 kiraccos na 6a30BoM YPOBHE COCTABHIIN
KoHuenTyanphpie nonoxerus GProC COO o B3aUMOOGYCIOBICHHOCTH (1C/CH].
COACPIKAHMA, pe3y/ibTaToB o0yueHus W TpeGoBaHHH K YPOBHIO [OJII'OTOBKH
BbIITYCKHHKOB.,

Xumuueckoe oOpasoBanue, moJiyyaeMoe BBIIYCKHUKAMI
00leodpasoBaTebHOIl  Opranusalmuy,  sBiseres HEOTBHEMJICMOM  YacThio iy
obpaszoBaHHocTH.  OHO  CIIYIKHT 3ABCPLIAIOIAM  HTAIIOM  peaiusaiiim  iiu

COOTBETCTBYIOIIEM €My Oa30BOM ypOBHE KIIOUEBBIX I[CHHOCTE]L. HPUCYITLHX
HEJIOCTHOH CHCTEME  XMMHYECKOI'O 00pa3oBaHMs. DTU [EHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPO/IbI, (hOPMUPOBAHHS MHPOBO33PeHMsl W O0LIEH KYJILTYPhI
HCJIOBCKA, @ TakkKe OJKOJOrHYecKH OOOCHOBAHHOIO OTHOIMICHHS K CBOEMY
3/10POBBIO W NPHUPOIHOH cpeze. Peanusyercs XMMHUECKOE oOpaszoBaline
0OYHAIOUIMXCS HA YPOBHE CPEIHErO OGLICro 00pasoBaHus cpe/icTBAMU YuehIHOI G
npeamera  «XuMHs», cojepiKanue | [IOCTPOCHHUE  KOTOPOI'O  OIPC/ICICHE &
HIPOrpaMMe IO XMUMHHM C Y4Y€TOM crelubUKM HAYKH XUMUM, ¢ 3HAYCHUS K
MOSHAHUM TPUPOIbI M B MaTepHallbHOW KU3HH OOLIECTBA, a Takke © yuttom
O0IMX Henell M NPHHIKMNOB, XapaKTEePU3YIOLIMX  COBPEMEHHOE  COCTOSHHE
CHCTEMBI cpejitero obuiero obpasoBanus B Poccuiickoii Deieparmm.

XUMHUsI KaK DJIEMEHT CHCTEMbl €CTeCTBEHIbIX HayK urpact ocolyio poinh B
COBPEMEHHOH LIMBUIIM3ALIMM, B CO3/@HMH HOBOH 0a3b] MATCPHATBHON KY.IbTYphl.
Ona BHOCHT ¢BOIT BKIaj B (hOpMHpPOBAHKE palMOHAIBHOIO HAYYHOI'O MbIIICHMS,
B CO3/IaHHUC 1CNIOCTHOIO MPE/ACTABICHUS 00 OKPYKAKOILEM MHpPE KaK O €/IHHCTRC
HPHPOABL 1 HEeIIOBEKA, KOTOPOe (OPMUPYETCSs B XUMHH HA OCHOBE 11OHHMALILs
BEILECTBCHHOIO €OCTAaBa OKPY’KAIOILEI0 MHPA, OCO3HAHMS B3aUMOCBSI3H MCZKLY
CTPOCHHEM BCIIECTB, UX CBOMCTBAMM M BO3MOIKHBIMU 00 14CTIM U [PpUMEHECH IS,




Tecno B3aumoneHCTBYsl ¢ JIpyrUMK €CTECTBCHHBIMM HayKaMH, XMMHs CTajla
HCOTHEMJIEMOH HaCThIO MUPOBOH KYJILTYPbl, HCOOXOAUMBIM YCIIOBHEM YCIICHITHOTO
TpyJla W KM3HH KaxkJoro uiena ooOuwectsa. CoBpeMeHHass XHMMSI Kak Hayka
co3ujlaTesibHasi, KaKk HayKa BBLICOKMX TEXHOJIOTMH HallpaBlicHa Ha PCHICHUC
r100abHBIX  1POOIEM  YCTOWYMBOTO pasBUTHSL YEJOBEYECTBA —  ChIPLCBOIL.
IHEPreTHYECKOM, MULIEBOMH, IKOIOIHUECKOH 0€3011aCHOCTH H OXPalibl 3/10POBH .

B coorsercTBHM ¢ oOmIMMM LENSMH M OPHHIMIIAMH  CpejtHero o01Ieio
oOpaszoBaHus coiepikanue npeamera «Xumus» (1011 kiacerl, 6a30BbIH ypoBCih
H3YYCHHS) OPUEHTHPOBAHO IPEUMYILIECTBEHHO HA OOLICKYJILTYPHYIO 1OJAIOTOBK)Y
00yHaloWMXCs, HEOOXOJAUMYIO MM JUls  BBIPAOOTKM  MHUPOBO33PEHUCCKHX
OPHEHTUPOB, YCICUIHOI'O BKJIKYEHUS B JKH3Hb COHMYMA,  [IPOJIOJIZKCHHS
00pa3oBaHusl B Pa3IMYHbIX 00J1aCTAX, HE CBA3AHHBIX HEMOCPEICTBCHHO ¢ XHUMHCI.

CocTaBiIOWMMH  1Ipe/iMeTa  «XHUMHs»  SBISIOTCS  0a30BbIC  KYPCh
«Opranudeckas XuMus» M «OO0w@s u Heopranuyeckas XHUMHS», OCHOBIHLIM
KOMIIOHEHTOM COJIepIKaHUsl KOTOPLIX SIB/AIOTCS OCHOBBLI 0a30BOH HAayKu: cHcTeMa
3HAHUH 110 HEOPraHWYeCKON XUMUHU (C BKIIOUEHHMEM 3HAHMH M3 001IeH XHMHM)
opraHuyeckoil XumMuH. PopMUpoBaHMe JaHHON CHCTEMbl 3HAHUH [PH H3YUCHHIM
mpeJAMeTa 00ecrneuruBaeT BO3MOXKHOCTB PACCMOTPEHHs BCCrO  MHOrooOpasis
BCIIIECTB HA OCHOBE OOLIMUX MOHATHH, 3aKOHOB H TCOPHH XUMMH.

Crpykrypa coaepxanus KypcoB — «Opranuueckas Xumus» v «O0mas
HeopraHuveckas XUMHUs» c(QOpMHpPOBaHAa B [porpaMMe 110 XHMHH HA OCHOBC
CUCTEMHOI'0 10J1X0/1a K H3Yy4eHHIO ydyeOHOIO Marepuaia W o0yclloB/icHa
MCTOPHYECKHM  ODOCHOBAHHBLIM  pa3BUTHEM  3HAHMH  HA  ONpeAC/IEHHbIN
TCOPETUYECKUX YPOBHsAX. Tak, B Kypce OpraHu4eckoil XWUMHH BCIICCTBA
paccMaTpUBaKOTC Ha YPOBHE KJIACCHYECKOH TEOPUH CTPOCHUS OPraHMvyeCcKHuX
COC/IMHCHHUH, a TakKKe Ha YPOBHE CTEPCOXUMHYECKMX M JICKTPOHHBIX
NpeAcTaBlIeHUH O CTpoeHun Beulects. CBejenust 00 M3yvaeMbix B Kypec
BeLIECTBAX J1al0TCs B PA3BUTHH — OT YIVICBOJAOPO/I0B /10 CIOKHBIX OMOJIOIHICCKH
AKTHBHBIX COCJMHEHMH. B Kypce opranuueckoil XUMHH [101y4alOT Pa3BUTHC
chopMHpOBaHHbIE HA YPOBHE OCHOBHOTO 00IIEro oOpazoBaHMsi MepBOHAUAILHLIC
NpeCcTaB/IeHUs O XUMHYECKON CBA3M, KIACCU(PUKALMOHHBIX [IPHU3HAKAX BCIICCTE.
3aBUCHMMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSA, O XHMHUYECKOH PeaKIIMH.

[Toj HOBBIM yriiom 3penust B 1npeiaMere «Xumus» 0a3zoBOro yposiis
paccMaTpUBACTCsl  M3YUCHHBIH Ha YPOBHC OCHOBHOIO OOHICIO  00pasosuiiis
TCOPETUYECCKUH Marepuan M (PaKTOJIOMMHECKHE CBEJICHHS O  BEIICCTBAX M
XHMHYeCKOH peakuuu. Tak, B wactHocTH, B Kypce «O6iias ¥ Heopranuucckas
XHMHSD»  00y4alolmUMesl  [IPe/IOCTABISCTCS  BO3MOMKHOCTh  OCO3HATH  3HAUCHWC
[ICPHOJIMYECKOI0 3aKOHA ¢ OOIIETeOPeTHHECKHX M METOJIOJIOTHYCCKUX TTO3HITHIL,
riy0xke [OHATh MCTOPUYECKOE H3MeHeHHe (BYHKIMH 9TOro  3akona 0l
obobmaroliei 10 00bACHSIONUIEH H IPOTHO3UPYIOLIEH.



Eaunas cucrema 3HaHMI 0 BaKHEHIIMX BEIIECTBAX, MX COCTABC, CTPOCHUHIL
CBOMCTBAxX M NPUMEHEHHMH, a TAKKE O XUMHYECKUX PEAKIMAX, UX CYHULIHOCTH M
3aKOHOMEPHOCTSX [poTeKaHust Jononusercss B kypcax 10 w11 kiaccos
JIEMCHTAMH  COJICPKaHMs, HMMCIONIMMU  KYJBTYPOJOrHYECKHH M TIPHKIA/IHOH
Xapakrep. ITH 3HAHUS CHOCOOCTBYIOT [OHHMAHHIO B3aUMOCBS3H  XUMUH ¢
JAPYTMMHM HayKaMM, PacKpbIBalOT ¢€ poJib B MO3HABATEILHOW W MPAKTHYCCKOH
JIATEIILHOCTH  YesloBeKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKCHMS K 11POICCC)
TBOpUeCTBa B 00JIACTH TEOPHUH W IPAKTHUECCKUX TTPUIIOKCHHE XHMHH, HOMOIIO |
BBINYCKHUKY OPMEHTHPOBATHLCS B OOLIECTBEHHO M JIMYHOCTHO  3HAYHMbBIX
npobieMax, CBSI3aHHBIX € XUMHEH, KPUTHUECKM OCMBIC/IHBATL HH(OPMAIMIO 1
NPUMEHATL e Juld  TONOJHEHU  3HAHWHW, PeIUeHHUS HHTC/UICKTYaJlbHLIX W
DKCHEPUMEHTAJIBHBIX MCCIE0BaATeIbCKUX 3a/1a4. B 1enom cojiepixanne yuedHoro
npeamera  «XUMMS»  JIAHHOI'O  YPOBHSI  M3YUEHHsl  OPUCHTUPOBAHO 11
(hopMHUpOBaHHE Yy O0Y4YaIOUIUXCS MHUPOBO33PEHYUECKON OCHOBbI LIS 1TOHHUMAlHS
pustocopckux MJIeH, TAKUX Kak: MaTepHaibHOC €AMHCTBO HEOPIaHHUeCKOIo I
OpraHuy4yeckoro Mupa, OOYCIOBJIEHHOCTL CBOWCTB BELIECTB MX COCTABOM I
CTpOEHHEeM, [103HABAEMOCTh [IPUPOJIHBLIX ABJICHHH 1YyTEM  IKCIEPUMCHTA W
pelieHust TIPOTUBOPEUMH  Mexay HOBBIMH  (paKTaMHM M TEOPETHYECKUMH
MPeANOChIIKAMH, OCO3HAHUE POJM XMMHH B PCUICHUH DKOJIOTHUCCKUX 11podIieM, d
TaK:Ke 1npodsiem cOepeskeHUs IHEPreTHYECKUX PeCypPCOB, ChIPhsl, CO3/IaHUs HOBbIX
TEXHOJIOIHH W MaTepHaJIOB.

B nnane pewenust 3ajad  BOCIMTaHMWSl, Pa3BUTHA M COLMAIM3AILNI
00y4aloMXCs NPUHSITBIE [POIPAMMOI MO XMMHH [10/IXO/lbl K OIpe/leietinio
COJlep/KaHusl M IIOCTPOEHMSI Tpe/IMeTa IPe/lyCMaTpUBalOT — (POPMHPOBAHNUC
YHUBEpCabHbIX  Y4e€OHBIX JIeHCTBHI, HMerowUX 0Oa3zoBoe  3HAYeHUE UIs
pPa3jMYHBIX BHJIOB JIEATEIILHOCTH: pelleHMs 1podieM, [IOUCKA, aHalusza M
00paboTku HHpopMaLMK, HEOOXOTUMBIX JJIS IPUOOPETEHMS! OIbITA IIPAKTHYCCKOI]
M HCCIICIOBATE/IBCKOH JIESATEIBHOCTH, 3aHHMAIOUICH BaKHOE MECTO B 1HO3Halii
XHMMH.

B npakthke nperiogaBaHusi XMMHM KAk Ha YPOBHC OCHOBHOI'O 001CIO
oOpa3oBaHusl, TaKk U Ha YPOBHE cpe/iHero o0lero oopa3zoBaHus, PH ONPEIe/ICH
colepiKaTe/IbHOM XapaKTepUCTUKU Llellell M3ydeHHs! IIpe/MeTa  HallpaBlIecHUCM
MEPBOCTENEHHON 3HAYUMOCTH TPAJMIMOHHO TpU3HaéTes (GOpMHUPOBAHMUE OCHOB
XMMHMYECKOH HayKHM Kak 00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTHYCCKOl
JICSATCIILHOCTH YCJIOBEKA M KaK OJIHOI0 M3 KOMIIOHCHTOB MUPOBOH KYILTYPLI.
METOJIMYECKOW TOYKH 3peHMs TaKOH 110JIX0/1 K ONPEAS/ISHHIO HEJACH H3VUCIis
npe/iMeTa ABJIACTCS BIIOJHE OlpaB/JaHHbIM.

CorylacHO JaHHOH TOYKE 3PEHHUS TIABHBIMH 1IEISIMU H3YUYCHHWs TIpe/IMeTa
«Xumua» Ha ODazoBoM ypoBHe (10 =11 ki1.) sBIsSIOTCS:

o (OPMHPOBAHME  CHUCTEMbl XMMMYECKHX  3HAHMH KAk  BaKCiiei
COCTABJIAIOUICH €CTeCTBEHHO-HAYUYHON KapTHHbl MHPa, B OCHOBE KOTOpPOIi



J1leKaT KJIOYEBbIC MOHATHA, (yHAaMEHTAIBHBIC 3aKOHbI U TCOPUM XHUMHIL.
OCBOCHHE si3bIKa HAYKW, YCBOCHME M IIOHMMAHMUE CYLUIHOCTH JIOCTY LY
000011leHHH MHUPOBO33PEHUYECKOI'O XapaKTepa, 03HAKOMICHHE ¢ HCTOPHCH
MX Pa3BUTHUS M CTAHOBIICHMUS:

« (opmHpoBaHHE M Pa3BUTHE MPEJICTABICHUI O HAYUHbBIX METOAX 1103HaH S
BEILECTB M XMMHUYECKMX peakuuid, HeoOXOAMMBIX /Ul 1pHOOpeTeHus
YMCHUH OPHEHTHPOBATLCA B MHPEC BCUIECTB M XMMMUYCCKHX SIBICHMH,
MMEIOLIMX MECTO B MPUPO/IE, B IPAKTHUYECKON W [TOBCC/IHCBHON AKU3HM;

¢ pa3sBUTHE YMEHHI W CI1IOCOOOB JIeATENBLHOCTH, CBA3AHILIX ¢ HAOIIO/ICHHCA |
O0BACHEHHEM  XUMHHYECKOI'0  JKcrepuMeHTa,  COOMIOACHHEM  1IpaBi
Oe30r1acHoro odpaleHus ¢ BelecTBaMH.

Hapsijty ¢ oM, cojepskatelibHas XapakTepuCcTHKa LeIeH U 3aia4 u3yucHms
[peaMeTa B IporpaMme 1o XMuMHHW yTOYHCHA U CKOPPEKTHPOBaHa B COOTBCTCTBHH
C HOBLIMH [IPUOPHUTETAMH B CHCTEME cpe/iHero oduero odpaszosanus. Cerojs B
NpernojiaBaHid  XMMUKM B Oojbliel  cTeneHd  o1jaad1icss  HPeArovuTeHUE
MPaKTHYECKOH KOMIIOHEHTE CojIepKaHusl  OO0y4YeHMsl, OPUCHTUPOBAHHONH  tia
[IOArOTOBKY BBIIYCKHHKa 00L1e00pa3oBaTe/IbHOR opraHu3alluu, BIIAACIOLLCIO HE
HaOOpOM 3HaHHH, & (QYHKIMOHAJILHOH PAMOTHOCTBIO, TO €CTh cllocodamu M
YMEHHAMM aKTHBHOI'O MOJYYEHHUS 3HAHMM U NPUMEHEHHMS MX B PeaJbHON K3
JUIsl pellieHMsl [IPAKTUIeCKUX 3a/1a4.

B c¢Ba3M ¢ 3TUM npu  u3ydeHuu rpeamera «XUMHS» JIOMHHUPYROLLCC
3HaYeHHe MPUOOPETAIOT TaKHe LellH U 3a/1a4H, KakK:

ajganTtaius o0y4aroLUXCcs K YCJIOBHSM JIMHAMHYHO PAa3BUBAIONICIOCH MU,
GopMuUpoBaHHe  MHTEIUIEKTYalbHO  pPa3BUTON  JIMYHOCTH,  FOTOBOI &
camMo00pazoBaHUIO, COTPYIHHUYECTBY, CAMOCTOSATCIBHOMY HPHHSTHIO I'PAMOTHbBIX
pelIeHHH B KOHKPETHBIX JKH3HCHHBIX CHTYAIlMsX, CBA3AHHBIX C BEIICCTBAMU M UX
[IPUMEHEHHEM;

dopmupoBaHue Yy  00ydalONIMXCS — KIIOYEBBIX  HABBIKOB  (KJIIOYCBBIX
KOMITETEHIIMH ), HMMEIOLUIMX YHMBEpcalbHOE 3HAUYeHHe U Pa3IuuHbIX BH/0B
JeATEILHOCTH: pelleHus MpodiieM, 1oHCKa, aHalIn3a U o0padboTku HH(OPMAILHH.
HEOOXOAUMBIX JUISl TIPHOOPETeHHSI OllbiTa JICATCIBHOCTH, KOTOpPas 3aiMac
Ba)KHOE MECTO B I[I03HAHHM XMMHM, a TaKkKe JUIS OICHKM ¢  [HO3UILH
DKOJIOTHYECKOH 0e30MacHOCTH Xapakrepa BJIMSHUS BELIEeCTB M XUMHUCCKHUX
[MPOLECCOB Ha OPraHU3M 4eJIOBEKa U IPUPOJIHYIO CPely;

pasBUTHE I1O03HABATEILHBIX MHTEPECOB, MHTEINICKTYAJIbHBIX M TBOPHCCKHX
crocoOHoOCTeH 00yUalonIMXest: CIIOCOOHOCTH CaAMOCTOATEILHO MPUOOPCTATE HOBLIC
3HAHHS IT0 XUMMH B COOTBETCTBUH € JKUZHCHHBIMH NOTPEOHOCTSIMM, MCTIONB30BAT
COBpeMeHHbIe MH(OPMALMOHHbIE TEXHOIOMHH JUIS TTOMCKA M aHaiuza yucOHoil
HAY4YHO-TIOMYJISPHOH HHOPMALIMY XUMHUYCCKOI'O COJICP/KAHNS;

GopmupoBanue u pa3BUTHE Y 00YHAIOLIMXCS ACCOIHATHBHOIO H JIOIHYCCKOTO
MbILIIEHHS, HaOIH0AaTe/IbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOCHHO



COJAEP/KAHUE OBYYEHMUSI
10 KJIACC
OPTAHUYECKAS XUMUSI

Teopernueckne 0OCHOBbI OPraHHYeCcKO XHMHH

[Ipesimer opranuyeckoit XumMun: e€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAUCHNC B
[MOJIYYEHHH HOBBIX BEIICCTB M Marepuanos. lTeopus cTpoeHUs OpraHuticciis
cocantenuit A. M. byriieposa, e€ ocnoBubie nosioxketus. CTpyKTYpPHBIC GOPMY bl
OpraHM4veckux  BemiecTB. l'omosiorus, wu3omepusi.  XHUMHYECKas  CBA3HL B
OpPraHUYecKMX COCIHHEHHSX — O/IMHAPHBIC U KPATHBIE CBSI3H.

Ilpencrapienue o knaccudukaiu opranndeckux Beiects. Homenknarypa
OpraHu4yecKUX  COCAMHEHHH (CHCTCMAaTH4ecKas) M TPUBHAIILHBIC —Ha3BatMs
BaKHEHILMX MPEJICTABUTE/ICH KIIACCOB OPraHUUYCCKHUX BEIECTB.

DKcrepuMeHTaIbHbIe METO/AbI M3YYeHHs BEHIECTB M MX  [IpeBpalliciimii:
O3HAaKOMJIEHHE ¢ 00pas’uamMM OpraHMYecKHX BCLIECTB M MatepualaMi Ha iy
OCHOBE, MOJICJIMPOBAaHHUE MOJIEKY!I OPraHUYeCcKUX BeLIeCTB, HadOJACHHC |
OTTMCaHHWE JIEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPAILCHUIO OPIAHHYECKUX BELICCTR
NpH HAarpeBaHWH (I11aBjeHue, 00yriiMBaHue U rOpeHHe).

Yriesonopo/bl

AJIKaHbl: COCTaB M CTPOEHHE, I'OMOJOIMYCCKUI psyl. Metan W 9rail
HPOCTEHIINE [PE/ICTABUTEIN alKAHOB: (DU3MYCCKHUE M XMUMHYECKHC CBOMCTRU
(PCAKLMK  3aMCLUCHUSI M TOPEHHMS ), HAXOKICHUE B [PHUPO/C, MHOIYUCHUC i
[IpUMEHCHME.

AJIKCHBI: COCTAB M CTPOCHHE, I'OMOJIOIHYECKHIT psijl. DTHICH U NPOIIHJICH
[POCTEHIIIME MPE/ICTABUTENIM aJIKEHOB: (HM3MUYECKMe M XHMHYECKHEe CBOMCTRA
(PeakuMu  THAPUPOBAHMSA, TaJIOTCHUPOBAHMS, IHApATALMM, OKHUCJICHUS W
NOJUMEpPH3ALIMH ), TIOJTYUYEHHE U TPUMEHEHHE.

AJikanuensl: Oytaaued-1,3 u merunGyrammen-1,3: crpoenue, BamHuciiiiic
XMMHYECKHE CBOHCTBA (peakius moiumepusaiiu). llonyuenue cuHTeTHuCCKorv
Kay4yKa ¥ pe3uHbl.

AJIKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, FOMOJIOIMYECKUI psijl. AllCTHIICH

UPOCTCHIIMH  NpeACcTaBUTEe/Ib AKMHOB: COCTaB, CTPOCHME, (U3UUCCKIC i
XUMHYECKUE CBOHCTBA (PEAaKUMHU I'MJIPUPOBAHMS, I'AJI0ICHUPOBAHUS, THIPATAILITH,
FOPEHUs ), MOJTyYeHHE U [IPUMEHEHHE.

Apenbl. benson: cocras, crtpoenue, (U3MUYECKME M XUMHUYCCKHC CBOIICTBA
(PCaKkLUMM raJoOreHUPOBAHUS W HUTPOBAHMS ), [1OJYUCHHE W NpUMeHenue. 10101,
cocmdas, cmpoeHue, (}')MBHIIC’L'KH{_’ U XumMudecKkue CBOUCIBA f}'?L’LH\'I_HH.f
CAINOCEHUPOBAHUA U HUMPOBAHUSA), noayuenue u npumenenie. TOKCHUHOCTD



apeHoB. I'enerHyeckas cBsi3b MeXJY YTJICBOJOPOJAMM, HPHHAUICKANUNI K
pa3IHYHBIM KJIacCaM.

[Ipupojiibie  MCTOUHMKH  yrileBO10poIoB. [lpupoauslii raz u 1oy rHeic
nersuple raznl. Hedts u e€ npoucxoxkaenue. CriocoOsl nepepaborku Hedyim:
MEeperoHKa, KPEKUHI (TepMHYECKHH, KaTaauTHueckui), nuponns. [lpoiykrs
epepadoTKy HedTH, UX NPUMEHEHHE B [IPOMBIIICHHOCTH W B ObiTy. Kamctiibiii
YI0JIb M IIPOJIYKThI €ro repepaboTkH.

DKCTIEPUMEHTAIBHBIC MCTObl M3YUCHHMSI BCLICCTB M HX [PeBpailicimii:
O3HaKoOMJIeHHe ¢ oOpa3uamM [1J1acTMace, KayuykKoB M PE3MHbl, KOIUICKI (MM
«Hedro»  n «Yromp», MOJCIMPOBAHME  MOJICKYJ  YIIEBOJOPOJIOB M
raJloreHONPON3BOIHBIX, MPOBE/ICHHE NPAKTUYECKOH padoThl: 1OJYUEHHE HTHIICHA
M M3YYEHHUE €0 CBOMCTR.

Pacuérhble 3anauu.

Beluvcienuss nmo ypaBHEHHMIO XHMHUECKOH peakiuu (Macchl, 0O0bLEML.
KOJIMYECTBA MCXO/HOIO BElECTBA WM 11POJIYKTa PEaKIlMU 110 U3BCCTHBIM MacCc.

00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB HIIH NPOJILYKTOB PEaKiiii).

Kuciopoacoaepxaine OpraHu4ecKue Coe/IHHEHHsE

Ilpesienbiple  ojHOATOMHBIC CcnUpPThl. MeTaHol ¥ JTAHOJI:  CTPOCHHC.
Gu3nueckre M XHMMYECKHEe CBOMCTBA (PCakiMM C aKTHBHBIMHM METalIaMHu,
rajJoreHOBOJIOPO/IaMH, TropeHHe), MNpuMeHeHHe. BojopojaHble  CBS3H MO/
MOJIEKYJIaMu CIIMPTOB. JlelcTBre MeTaHoa 1 9TaHoJIa Ha OPraHu3M He/10BCKA.

MHoroaroMHuble  CHUPTbI.  DTUACHIVIMKOIL M TJMICPUH:  CTPOCIHHC.
(GusHuecKHe M XUMHHYECKHE CBOHCTBA (B3aUMOJICHCTBHE CO  [HEJIOUHLIMM
METajlllaMH, Ka4deCTBeHHasl peakilds Ha MHOIroaTOMHbIe CHUPTHI). JlelicTBue 1a
OpraHusM yesioseka. [ [pumenenue rimieputa u dTHICHIJIMKOJIS.

Qenos:  CTpoeHHE MOJIEKYJIbl, (U3HYECKHE W XMMMUCCKME CBOMHCTHA.
Tokcuunocts (enona. [lpumenenue denosia.

Anbieruisl U kemonvi.  DopmanbJerui,  aleTalBACTHI:  CTPOCHIC,
(GuspyecKkHe W XMMHYECKHEe CBOWCTBA (peakilii OKHCIICHHUSI M BOCCTAHOB/ICH M.
KAQueCTBEHHbBIC PEAKIIMH ), TIOJYUEHUE U TPUMCHCHHE.

OZIHOOCHOBHBIE  IIpe/ie/ibHble  KApOOHOBbIE  KHCJIOTHI.  MypaBhbuHas i
VKCYCHasi KHCJIOTBI: CTPOCHHE, (PM3HUYECKHE M XHMHYECKMe CBOMCTBA (CBOMCTRA,
obume JUis Kjacca KUCIIOT, peakiiks TepuUKaIllim), MOJyUYeHHE U [IPUMEHEHHC.
CTeapnHOBas W OJICMHOBAsE KHCIOThI KaK IPE/ICTABUTENN BBICHIMX KapOOHOBbIN
KMCJIOT. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTRIC,

Crnoxnble 3GUpPbl KAk [POM3BOAHbLIE KAPOOHOBBIX KHUCIOT. | mjipoJiis
ClI0KHbBIX 2(pupoB. Kupsl. ['naponus xkupos. [ Ipumenenne xupos. Buosiorinyeckas
pOJIb KUPOB.

YraeBojabl:  coctaB,  KiaccHM(UKalMs  YIVIEBOJOB  (MOHO-,  JIH- M
rnosucaxapu/ibl). 1110K03a — npocTteiilunii MoHocaxapu: 0COOCHHOCTH CTPOCH IS
MOJICKYIIBI, (PU3UYECKMEe M  XMMHYECKHEe CBOHCTBA  (B3aMMOJICHCTBHC



OO01e ecTeCTBEHHO-HAYYHbIC TOHATHS: SBICHUE, HAYUHBIH (aKT, IHoTe
3aKOH, TEOpHs, aHaIM3, CHHTE3, KJIACCH(DUKALIU, [ICPUOAMYHOCTH, HAO/10/ICHC.
U3MEepeHHe, IKCIICPUMEHT, MO/ICJIMPOBaHHE.

Dusmka:  marepus, OHEprus, Macca, aroM, JICKTPOH,  MOJCKYIIA.
DHCPreTHYCCKHH  YPOBEHb, BEIIECTBO, Telo, O0BEM, arperarHoe CoCTOAHHC
BEIIECTBA, (PU3HUCCKHME BETHUHHbBI U ¢/IMHUIIBI HX H3MCPCHHUS.

buosnorusi: knerka, opraumsm, Guoctdepa, oOMEH BEUIECTB B OpIraHu3MC,
(orocunTes, OHONOrMYECKH aKTHUBHBIC BelIecTBA (OCNKHM, YIIEBO/bI, AKHPbL.
(hepmMeHTBI).

I"eorpadus: munepansl, ropHbie MOPObI, MOJIE3HBIC HCKOMACMBIC, TOILIHBO,
pecypchl.

TexHonorusi: nuIIEBble MPOJYKThI, OCHOBLI PALMOHAILHOIO  [THTAHHSL.
MOIOIIIME CPEeJICTBA, JIEKAPCTBEHHbLIE U KOCMETHUECKHE T1penaparhl, MaTepualibl 13
MCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAS U HEOPITAHUYECKASI XUMMUSI

TeopeTnyeckue OCHOBbI XHMHH

XUMHYECKHH aseMeHT. AToM. SlIpo aroma, M30TONbL.  DIEeKTPOHHas
000J104Ka. DHEPreTHYECKUe YPOBHH. MOJAYPOBHU. ATOMHBIC opOuTaiu, s-, p-. d
ieMeHTbl. OCcO0EHHOCTH pacrpe/iesieHust WICKTPOHOB 110 OPOUTAISIM B aTOMAN
3JIEMEHTOB IIE€PBbLIX YEThIPEX MEPUO/IOB. IICKTPOHHASE KOHPUIYpALU ATOMOE.

Ilepynoanueckuit 3akon u [lepuoanueckasi cucTeMa XMMHUYCCKMX DICMCHTOR
JI. . MenjeneeBa. CBs3b nepuoanveckoro 3akoHa U IlepHo/IHHecKoil CHCTEMb
xumuueckux sjeMenToB JI. M. MenjeneeBa ¢ coBpeMeHHOH TeopHel crpocHms
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHYCCKHX DJICMCHTOB |
oOpasyeMbIX HMM IMPOCTBIX M CIOMKHBIX BEHICCTB 10 IPYHIAM W HICPHO, LM,
3HaueHue NepUONIECKOI0 3aKOHA B pa3BUTHH HAYKH.

Crtpoenue BellecTBa. XHUMHUEcKas CBS3b. BHIbl XUMHYECKOH  CBi3H
(KOBaJIGHTHas HernoJisipHasi W [oJspHasi, MOHHas, MeTaliinveckas). Mexannsmbl
oOpa3oBaHus KOBAIEHTHOH XMMHYECKOH CBsi3H (OOMEHHBIH W JIOHOPHO-
akuenTopHelii). Bojaopojnas cBsi3k. BalleHTHOCTB. DIEKTPOOTPHIIATCIBHOCTE.
CteneHb okuciieHusd. MOHBI: KATUOHBI U AHUOHBbI.

BemecrtBa  MOJEKYJISPHONO M HEMOJICKYIISIPHOIO  CTPOCHMS.  3uKoi
IIOCTOSIHCTBA COCTaBa BelEeCTBa. THIIbI KPUCTAIIMYECKHUX PelIETOK. 3aBUCHMOCT
CBOMCTBA BEUIECTB OT THIIA KPUCTAIUIMYECKOH pelléTKH.

[lousitne o aucrepcHbIX cucremax. McTuHHBIE M KOJJIOMJIHBIC PAcTBOPDI.
MaccoBas 10715 BelecTsa B pacTBope.



DKCIIepUMEHTAJIbHbIE METO/bl M3y4eHMsl BEIeCTB M HMX IIpeBpalleHuii:
H3yuyeHHe KOJUICKUMH «Metaiuibl ¥ criiaBbl», 00pa3iioB HEMETAIIOR, PEIICHUC
DKCHCPUMEHTAJILHBIX 3a/1a4, HAOII0/IcHUE M ONUCAHMUE JICMOHCTPAIIHOHHBIX
11abopaTOPHBIX ONBITOB (B3aUMOJICHCTBHE THAPOKCH/IA AIIOMUHHS C PACTBOPAM I
KUCJIOT H ILEJIOU€EH, KAYeCTBEHHbIE PeaKIiMi Ha KaTHOHBI METAIIIOR).

Pacuérubie 3amaumn.

Pacuérbl maccel BewlecTBa MM 00bEMA ra30B 110 H3BECTHOMY KOJMUYCCTRY
BEIIeCTBa, Macce WIH 00bEMY OTHOIO M3 YHACTBYIOIIMX B PEaKIMH BEIHICCTR.
pacudThl Maccehl (00BEMA, KOJIMYECTBA BCHICCTBA) HPOJAYKTOB PEAKIIMH, €C/IH 0110
M3 BCLICCTB UMCET [TPUMECH.

XHMHSI H KH3Hb

Posib Xxumuu B obecrieveHUn IKOJOIMUYECKOM, IHEPreTHUECCKOM M HHIICBOI
0e3011aCHOCTH, PA3BUTHH MeJMLMHBL. [IOHSTHE O HAyYHBIX MeTOjaxX MO3HalMs
BCIIIECTB U XUMHUHYECKHUX peakii1ii.

IlpeacraBiienns o0 0O0MIMX  HAayuHbIX [PHHLIMIIEAX  [IPOMBIILICHHOIO
[OJYUEHMS BaJKHEHIINX BELLECTB.

YenoBek B MMpe BEIECTB W MaTepUalloB: BAKHCHILNE CTPOUTC/ILHLIC
Marepuallbl, KOHCTPYKLMOHHBIE MaTepHalbl, KPACKH, CTCK/IO, KCPAMHKL,
MaTtepuasbl Ul 2JEKTPOHUKH, HaHOMATepHallbl, OPraHHYECKHE W MUHCPAIILILIC
ya00peHHUs.

XUMHS W 3JI0pOBbE HeJIOBEKa: [IpaBU/a HCIOJb30BAHHUS JIEKAPCTBEHH bIX
[penaparos, paBuiia 0€301acHOI0 UCIOJL30BAHUS ITPErapaToB OLITOBOW XHMUM B
[I0BCEAHEBHOM KU3HH.

MeKnpejAmMeTHbIE CBSI3H.

Peanusanmsa  MexnpejMeTHBIX  cBA3ed  nipy  u3ydenuu  obuei  n
HeOpraHM4eCcKoM XUMHUHK B 11 Kjacce ocyllecTBiIseTCs Yepe3 MCIOIb30BAHNE KaK
OOUIMX  eCTeCTBEHHO-HAYUYHBIX [IOHSTHH, Tak W [OHATHH, SBJISIOLIMXCS
CHUCTEMHBIMH UL OTJCJIbHBIX [PE/IMETOB €CTCCTBEHHO-HAYYHOTIO IIMKJ/IA.

O0uwme ecrecTBEeHHO-HAYUHbIC TTOHATHS: HAyUHBIH (akT, I'unoresa, 3akoil.
TCOPMsl, AaHaju3, CUHTEe3, KlaccupUKalus, [M[epUOJHYHOCTL, HAOIOICHHC.
IKCIIEPUMEHT, MOJIC/IMPOBAHME, U3MEPEHHE, SIBJICHHE.

dusuka: Matepus, JHeprus, Macca, aToM, MIEKTPOH, MIPOTOH, HCHTPOH, Ol
M30TOII, paJIMOAKTHBHOCTh, MOJIEKYJIA, YFHEPIreTHUCCKUI YPOBCHB, BEIIICCTRO, TCII0.
00BEM, arperaTHoe COCTOSIHME BellecTBa, (PU3HUCCKUE BCJIUYMHBI M ¢JIMHMILLI MX
M3MEPEHHUSI, CKOPOCTh.

buonorus: knerka, opraHusM, IKocucTema, Ouocdepa, Makpo- U
MHKpPO2JIEMEHTBI, BATAMUHbBI, OOMEH BEIIECTB B OpraHu3Me.

I"'eorpadus: muHepalibl, TOpHbIE MOPO/Ibl, MOJIE3HBIE HCKOMAeMbIC. TOILIHBO.
pecypcesbl.

Texnosorus: XxumMuydeckas MPOMbBILITEHHOCTL, METAUIYPIrus, 1TPOU3BO/ICTRO
CTPOUTEIBHBIX MaTEepUAJIOB, CEIbCKOXO03SMCTBEHHOE 1IPOU3BOACTBO, [IHIIEBAUS



[IPOMBIIIIJIEHHOCTD, ¢apMaueB'rnqcc Kas HPOMBIHNIICHHOCTD, NPOU3BOICTRO
KOCMETHHECKUX [IpernaparoB, [IpPOH3BO/ICTBO  KOHCTPYKIIHOHHBIX  MaTCPHATOR.
IEKTPOHHAs NMPOMBILLICHHOCTL, HAHOTCXHOJIOT'HH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWH
HA BA3OBOM YPOBHE CPEJIHEI'O OBIIETO OBPA3OBAHMA

JJMIYHOCTHBIE PE3YJILTATDI

dI'OC  COO  ycranaBaupaer 7TpeboBanust K  pe3yjibTaTraM  OCBOCHMS
o0yualoMUMHUCsL  [IPOIrpaMM  cpejiiero  odulero  oOpasoBaHust  (JAHYHOCTHLIM.
METANPEAMCTHBIM U 1IpeJAMEeTHbIM).  Hayuno-MeToaAM4ecKon  0CHOBOH L3
pa3paboTKH THIAHUPYEMbBIX Pe3yJbTaTOB OCBOCHMS [POIpaMM Cpe/iHero odnero
o0pa3zoBaHus sIBISIETCS CHCTEMHO-/IeSITeIIbHOCTHRIN 110J1X0/1.

B COOTBETCTBMM € CHCTEMHO-JACATEILHOCTHBIM 110JIX0JIOM B CTPYKTYpC
JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUs IpejMeTa «XUMHSA» Ha YPOBHC CPE/LHCIO
o0uero o0pazoBaHust BblJICJICHbI ClIIYIONIME COCTABIISIOLIUE:

0CO3HaHWEe O0y4YaloUIMMHUCA POCCUNUCKON I'PayIaHCKOH HJICHTHUHOCTH
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTCIILHOCTH U CaMOOITPE/ICIICHULO,

HaJMUMe MOTHBALMH K 00YUEHHIO;

11eJICHAIPABICHHOC Pa3BUTHE BHYTPEHHUX YOEKAEHHUH JIMUHOCTH Ha OCHOBC
KJIFOUEBbIX LIEHHOCTEH M UCTOPHUUECKUX TPa/IUIHA 0a30BOM HAYKH XUMHH;

FOTOBHOCTH M CIOCOOHOCTh OOYYAIOUIMXCSA PYKOBOJCTBOBATLCS B CBOCH
JESITEIILHOCTA 1I€HHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMU, TPHUCYLIUMH  [CIOCTHO
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIMYKE [PAaBOCO3HAHMS IKOIOTHUYCCKON KYJILTYPbl U CHHOCOOHOCTY CTABHT
[1eJIM U CTPOUTH KU3HEHHBIE I1JIaHbl.

JIuuHOCTHBIC pe3yabTaThl OCBOCHHUS MpeaMeTa «XHUMHUs» JIOCTUIAKTCs B
e/MHCTBE Y4eOHOH M BOCIMTATEe/IbHOM JEATECILHOCTH B  COOTBCTCTBHM €
FYMaHUCTHYECKMMH, COLMOKYIJIBTYPHBIMH, JIYXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH
M M/eajaMHi POCCUUCKOIO IPak/IaHCKOIro oOOIIECTBa, IPUHSATLIMU B 001ICCTBC
HOpPMaMH M IIpaBWJaMM  [IOBEJEHHs,  CIHOCOOCTBYIOIUMMH  [IPOILCCCN
CaMOIIO3HAHMs, CaMOpa3sBUTHUS W  HPABCTBEHHOIO  CTAHOBJICHUS  JIMYHOCTH
00y4aroLuxcs.

JluyHOCTHBIE  pe3yiabTaThl  OCBOCHMS IpejAMeTa «XUMHS»  OTpakaror
c()OPMUPOBAHHOCTh OMbITA [103HABATEILHOM M IPAKTHHECKONH JICATCIIHHOCTH
o0yyaloIMXcs M0 peaau3alu MPUHATHIX B 00HIeCTBE IICHHOCTCH, B TOM HHCIC B
YacTH:

1) rpax/1aHCKOro BOCIHTAHNS

OCO3HAHUS 00YHAIOLLUMUCH CBOMX KOHCTHTYIIMOHHbBIX [1PpaB M 00s13aHHOCTCH,
YBAKEHUS K 3aKOHY W I1PaBONOPS/IKY;

[Ipe/ICTaB/IEHUsT O COLHAILHLIX HOpPMax M I[IpaBHIaX MEKIHYHOCTHLIX
OTHOIICHMH B KOJIJICKTHBE;




FOTOBHOCTH K COBMECTHOH TBOpPYECKOH JAEATC/IBHOCTH [IPU  CO3JIaHHH
yuyeOHBIX MPOEKTOB, pelleHrH yueOHbIX M 1103HABATE/IbHBIX 3a/1ad, BbIIOJHCHHH
XHMHUYECKUX IKCIIEPUMEHTOB;

CrOcOOHOCTH MMOHUMAThL W IIPUHUMATh MOTHBbI, HAMCPCHHUS, JIOUMKY 1
apryMeHTBI JIPYTUX [PH aHATU3e Pa3indHbIX BUJIOB yHEOHOM JICHTCILHIOCTH,

2) HATPHOTHYECKOI0 BOCIHTAHHS:

[[EHHOCTHOI'O OTHOIUEHUsT K HCTOPUYECKOMY H  HAy4YHOMY  HAcCIC/IMIo
OTEYECTBEHHOH XUMHH;

YBAKCHUsl K MPOLECCY TBOpYEeCTBA B 00JACTH TEOPHH H I1IPAKTHUCCKOIO
[IPUMEHCHHS XHMHH, OCO3HAHUSA TOTO, YTO JIOCTHKEHMUS HAYKH €CTh PC3VIILTal
JUIMTCIIbHBIX ~ HAOJIIOJICHUH,  KPONOTIAMBLIX  IKCHEPUMCHTAIBLHBIX  HOHCKOR.
HOCTOSIHHOIO TPYy/1a YUEHBIX H [IPAKTUKORB;

MHTEpeca MW I103HABATE/ILHLIX MOTHBOB B IIOJYYECHHH MW I110CIC/IYIOIICM
aHanusze MHQOPMALMU O 1epe/IOBbIX JIOCTHKEHUAX COBPEMEHHONW OTeUYeCTBCHHOI
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'O BOCTIHTAHUS:

HPaABCTBEHHOI'O CO3HAHHMSA, 2TUYCCKOIO [TOBE/ICHHS,

CIOCOOHOCTH OLEHUBATH CUTYaIlMH, CBA3AHHBIC C XUMUUYCCKUMM SIBJICHHSMI
M IPUHHUMATh OCO3HAHHBIC PEICHMS, OPUEHTUPYICH HA MOPAILHO-HPABCTBCHLIC
HOPMbBI U LIEHHOCTH;

FOTOBHOCTH OLIEHHUBAThL CBOE IIOBEJIEHHE M IIOCTYIIKH CBOMX TOBapHILCH ¢
MO3ULMH HPABCTBEHHBIX M MPABOBBLIX HOPM M OCO3HAHHEC TOCIEACTBHUIl ITHX
[OCTYIIKOB;

4) GopMHPOBAHUS KYJILTYPbI 3/1I0POBbSI:

NOHUMAHMUSL  LEHHOCTEH  3j10poBOro W Oe3onacHoro odpasza i,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HHYCCKOMY M
[ICUXHYECKOMY 3/I0POBBIO;

cobmoienus npaBwil Ge3onacHoro obpalleHuss ¢ BelecTBaMu B ObITY,
[MOBCEJIHEBHOM JKU3HU U B TPYJOBOM JICATEIILHOCTH;

IMOHHUMAHHWA ULEHHOCTH [paBul  HMHIMBH/IVAILHOIO W KOJUICKTHBHOIO
0e30MacHOro NOBE/ICHUs B CUTYALUSIX, YIPOKAIOHIMX 3JIOPOBLIO M KH3HU J110/1CH!

OCO3HAHMSI TOCIIC/ICTBUH W HEINPUATHS BPEAHBIX NPUBLIUYCK (YIOTPCOICi s
aJIKOroJist, HAPKOTUKOB, KYPECHHUS );

5) TPY1OBOT0O BOCHIHTAHUSNA:

KOMMYHHKATHBHOM KOMIIETCHTHOCTH B y4eOHO-MCCIIC/I0BATC/ILCKOT
JeATe/IbHOCTH,  OOILNEeCTBEHHO  I10JIe3HOM, TBOPYECKOH W JIPYrUX  BHJlax
JIeSITEIIbHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4acTHC B PCHICHWH TIPAKTHYCCKUX  3a/1a'l
COLIMAJIBHOM HalpaBJIICHHOCTH (B paMKax CBOCTO Kllacca, 1IKOJIbI);

HHTEpeca K MPaKTHYECKOMY M3YHEHHIO NMpodeccHil paz/inyHoro poja, B 1o
YHCIIC HA OCHOBE ITPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH;



VBAKEHHsI K TPYLY, JIOJIIM TpY/la U pe3ylibTaTtam TPYJIOBOM JACHTCIHBHOCTH:

FOTOBHOCTH K  OCO3HAHHOMY  BLIOOPY — MHJIMBHJy@IbHOH — TPACKTOPHH
oOpazosanusi, Oyayulei npodeccuu u peajiusaliii cOOCTBEHHBIX JKM3HEHHBIX
[JIAHOB € YYETOM JIMUHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB H
norpedHocreil odulecTna;

6) HKOJOTNYCCKOT0 BOCIIUTAHUSN:

3KOJIOTUYECKH 11€/1eco00Pa3sHOro OTHOLICHUS K HPHPO/IC, KAK HCTOUHITK)
CYIICCTBOBAaHMS JKU3HHU HA 3eMile;

MOHUMAHMUS TIJ100AJLHOIO XapakrTepa IKOJIOIMHECKHX 1POOJICM, BIIHsHS
IKOHOMHMUECKHUX TPOLECCOB Ha COCTOSHHUE IIPUPOIHON M COLHAILHON CPEJIbl:

OCO3HAHMUSI HEOOXOJMMOCTH HCIMOJIL30BAHUS  JIOCTHIKEHUH XUMHUM U
pelieHust BOITPOCOB PallMOHAILHOTO ITPUPO/I0I0JIb30BAHHS,

AKTUBIIONO  HENpUSATHS  JIGHCTBUH, TNPHHOCAILMX  BPE/L  OKPYIKAIONICH
[PUPOJIHON cpejie, YMEHHUs I[IPOrHO3UPOBATL HEONArONPUSTHBLIC IKOJOIHHCCKHC
TMOCJIE/ICTBUSL IIPEUIPUHUMAEMbIX JICHCTBHI M Pel0TBPALaTh UX;

HaJIMYMUS PA3BUTOrO IKOJOIMUECKOIO MBILLICHHS, YKOJOIHUYECKON KYILTYpPhI,
OIlbITa JIEATE/IbHOCTH IKOJIOTHYECKOH HalpaBJICHHOCTH, YMCHMUSE
PYKOBOJCTBOBATBCS UMHU B I103HABATCIILHON, KOMMYHUKATUBHOH M COIMAILHON
NpaKkTHKe, CIHOCOOHOCTH M YMCHMSL aKTHBHO  IIPOTHBOCTOSATL — MJICOJIONHH
xemohoduu;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

Cc(hOpMUPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMEHIIONM)
YPOBHIO pa3zBUTHS HAYKH KU OOIIECTBEHHON IPAKTUKM,

MOHUMAHUsl CHEeUMPUKH XUMHH KaK HaykKd, ocozHaius c¢¢ poju B
GOpMHPOBAHUM PALMOHAIBHOIO HAYYHOI'O MBIHUIEHHS, CO3/IaHUH  1IEJIOCTHOIO
[pejcTaBlieHusi 00 OKPY’KaloUeM MHUPE KaKk O ¢JIMHCTBE HPUPO/Ibl M YEIOBCKd, B
[I03HAHWK TIPUPOJHBIX 3aKOHOMEPHOCTEH M peIUCHUM [POOJIEM  COXPAliCH sl
IIPUPOJIHOTO PABHOBECHSI;

yO@K/JIEHHOCTH B 0CO0OM  3HAUMMOCTH  XHMMHUHU  JUIS  COBPEMCHIHOL
LIMBUIM3ALMK: B €€ TYMaHMCTHUYECKOH HAlpaBJeHHOCTH W BakKHOH pOJH B
CO3/1aHUH HOBOM 0a3bl MaTepHAIbHOM KYJIBTYPbI, pelIeHHUH I100a1bHbIX MPOOIICM
YCTOHYHUBOI'O Pa3sBUTHUS YEIOBEUYECTBA — CLIPLCBOH, YHEPreTUUECCKOM, ITHIICBOI 1
IKOJIOTHYECKOH Oe30MacHOCTH, B Pa3BUTHH MCJIMIIMHBI, OOCCIICHCHHM VCIOBHIT
YCHEUIHOIO TpyJda M JIKOJOTHYECKH KOM(OPTHOH JKM3HM  KakJl010  “iciil
oo11ecTna;

€CTECTBEHHO-HAYYHOH IpaMOTHOCTH: [MOHMUMAHMS  CYIIHOCTH  MCTO/I0B
[M03HAHMS, UCIOJIB3YEMBIX B CCTCCTBCHHBIX HayKax, CIOCOOHOCTH MCI0JIb30BaTl
noJiydaeMble 3HaHUS U1 aHajiu3a U OOBsICHEHUS ABICHUI OKPYIKAIOUICIO MHPa M
[POUCXOIALIHNX B HEM U3MEHEHHMI, yMeHUs Jiej1aTh 00OCHOBAHHbBIE 3aKIIHOUCHUS Ha
OCHOBE Hay4HbIX (aKTOB M HMMEIOIIMXCS JIAHHBIX € 1EJBIO  1OJIVUCHHS
JIOCTOBEPHBIX BbIBOJIORB;



CIIOCOOHOCTH  CaMOCTOSITE/ILHO  MCLIOJIB30BATh  XUMHYECKUC 3HAHWsd LIS
peteHust NpodJIeM B peasibHbIX KHU3HEHHBIX CHTYAILMSAX;

HHTEpeca K MO3HAHUIO M MCC/Ie/I0BATCIBCKON JICATCIIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HCHPEPbIBHOMY — 00pa3oBaHMIO i
camMoo0pa3oBaHHUIO, K AaKTUBHOMY [IOJIYYEHHUIO HOBBIX 3HAHHH 110 XUMWUH B
COOTBETCTBUHU C JKU3HEHHBIMH 11OTPEOHOCTAMMU;

MHTEepeca K OCOOEHHOCTSM Tpy/la B pa3iMuHbIX cdepax npodeccuonainioil
JeSITeJIbHOCTH.

METAHIPEJMETHBIE PE3YJILTATHI

MetranpejmMeTHbie pe3y/ibTaTbl OCBOCHHUS YyueOHOIro npeiamera «XuMus» i
ypoBHe cpejiHero oouero o0pasoBaHus BKJIOYAIOT:

3HAUMMbBIC 1Sl (hopmupoBaHus MUPOBO33pEHHUS 00y4aIONIHXCS]
MEKAMCUUIUIMHAPHBIE (MEKIIpe/AMeTHble) 00lleHay YHble MOHATH, OTpakaloniie
IICJOCTHOCTh  HAYYHOH KapTHHBI MHUpa M ClHEUMDHUKY MEeTO/I0B  HO3HAHS,
MCIIONIB3YEMbIX B €CTECTBEHHBLIX HayKaX (MarTepusi, BELIECTBO, dHEPIUs, sIBICHIC,
[POLECC, CUCTEMA, HayuHbIH (DaKT, NPUHIIMIL, THIIOTE3d, 3aKOHOMEPHOCTh, 3dKOIL
TEOpHs, UCCiIeloBaAHKE, HAO/IIO/ICHHE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYIHeE);

YHUBEpcalibHble ydeOHble JICHCTBUS (1103HABATEIbHLIC, KOMMYHHKATHBHbIC,

PEryJIsiTUBHbIC), o0eclieynBaloIHUe (hopmMHpOBaHUC (hyHKIHOHAJILHOI
IPaMOTHOCTH U COLMAIbHONH KOMIIETEHIIMH 00y4aroluxcs;
CI10COOHOCTh o0yuaroLmxcs MCI10JIB30BATh OCBOCH HbIC

MEXKUCLMIUIMHAPHbIE, MUPOBO33PEHUYECKHE 3HAHUSA M YHHMBCPCAbHbIC YucOlibie
JCHCTBUSA B [103HABATEILHOM K cOlMabHOI IpaKTHKE.

Meranpe/IMETHbIE  PE3YJILTATBI  OTPAKAIOT OBJAJICHHE YHUBEPCAILHbLIM M
yuyeOHbIMH  [103HABaTE/IbHLIMM,  KOMMYHHKATHUBHBIMM W PEryJsTHBHLIMH
JIEHCTBHSIMM.

OgJajnenue YHHUBEPCAJIbHBIMH yueOHBIMH HO3HABATC/IbHBLIMH
NeHCTBHSIIMH:

1) 6azoBbIe JIOTHYECKHE 1eHCTBHSI:

caMoCTOATENbHO  GopMyaHpoBaTh M aKTYaJIM3MpoBaTh  HPOOJICMY,
BCECTOPOHHE e€ paccMaTpPHUBATD;

Olpee/IsATh EJIH JIeATebHOCTH, 3ajlaBas [apaMeTpbl W KPUTECPUH HX
JIOCTUIKEHUS, COOTHOCHUTD Pe3yJibTaThbl ACATEIBHOCTH C MTOCTABICHHLIMH LICAAMH:

MCIIOJIBb30BaATh IIPU OCBOEHHUM 3HAHHUI MPUEMBI JIOIMHECKOTO MBIILLICHHS
BLIJICJISATE XapaKTepHble MPU3HAKH MOHATHH W YCTaHABIMBATL HX B3aUMOCHS3h.
MCIOJIL30BATh COOTBETCTBYIONTHE TOHATHS JUTSL O0BICHCHHS OTAC/LHBIX (PAKTOR 1
IBJICHHH;

BLIOMPATh OCHOBAHWUS M KPUTEpPUH JUI  KilacCHM(HUKAIMH  BCUICCTB W
XHMMYECKHX peaKklMid;




yCTaHaB/IMBAThL IPHYHUHHO-CJICJICTBCHHBIC CBA3H MCIKJ1Y H3YHACMBIMH
SIBJICHUSIMM

CTPOHUTh JIOPMYECKHE pacCy/ICHUsA (MHIYKTHBHBIC, JIC/JIYKTHBHbLIC, 110
ananomu), BLISIBIIAAITL 3aKOHOMEPHOCTH W [HPOTHBOPCUMS B PACCMATPHBACMBIN
ABJICHUAX, POPMYJIIMPOBATH BbIBO/IbI M 3aKJIHOUCHHS;

PUMEHSATH B MPOLIECCe MO3HAHMS, UCIIOJb3YEMbIC B XHMHH CHMBOJIMYCCKHUC
(3HAKOBbBIE) MOJIEJIH, 11PEOOPA30BbIBATL MO/ICIIbHBIE TIPEJICTABICHHS — XHMHUCCKHI]
3HAK (CHMBOJI) 93JIeMEHTa, XHMMHUYecKas (opmylla, YpaBHCHHC XHMHUYCCKOI
peaKiMH — TIpH PELIEHHH YYeOHBIX I1103HABATEAbHBIX M IPAKTHHCCKUX 3a/1a'.
HPUMCHATEL HA3BaHHBIC MOJCJ/IbHBIC HPpEACTaBICHUS U BBIABICHHS XapaKTCpHBIN
[IPU3HAKOB H3YYaeMBbIX BEIICCTB U XMMHUUYCCKHUX PeaKIHii,

2) 6a30BbIe HCCJICIOBATEILCKHE J1CHCTBHA:

BJIaJCTh OCHOBaMH METO/OB Hay4HOI'0 IMO3HAHWA BCLICCTB H XHMHUCCKHX
peaklunid;

(opMyJIHpOBaTh LK U 3a/laul UCCIIe/1I0BaHMsl, UCII0JIb30BATh MOCTABICHHbIC
M CaMOCTOATEIbHO C(OOPMYJIHPOBAHHBIC BOIPOCHl B KAYCCTBE HHCTPYMEIHTU
[103HAHUSA M OCHOBbI JUIS (POPMUPOBAHMS MIIOTE3bI 110 MPOBEPKE MPABHIILHOCTH
BLICKa3bIBAEMbIX CY/KJACHUHI:

BlIaZeTh HABBLIKAMHU CAMOCTOATE/ILHOTO IUIAHUPOBAHMUS M [IPOBE/ICHMS
YHEHHUYCCKHUX DKCIICPHUMEHTOB, COBEPHICHCTBOBATL YMCHMWA !li‘iGJIIO,’la'l'b 3a X0/IOM
[porecca, €aMOCTOSTEIbHO IPOrHO3UPOBATL €ro pe3yibTar, (OpMYIUMPOBaTl
0606H.L€HHH H BbIBOJAbBI OTHOCHTECIIBHO JJOCTOBEPHOCTH PE3YIILTATOB HCCIIC/IOBAH M.
COCTaBIIATh 0OOCHOBAHHBINA OTUET O MpoJie/IaHHON padoTe;

npuodperaTh  OINbIT YYEHMUYECKOH MCC/Ie/0BaTe/ILCKOH M HPOCKTHOI
JICATENIBHOCTH, NPOSBIATL CIOCOOHOCTH U TI'OTOBHOCTH K CaMOCTOSITCILHOMY
[TOUCKY MCTOJIOB PpCLICHUS [MPAKTHYCCKMX 3aj/lad, T[MPHMCHCHHIO pas/iHYiibix
METO/IOB [103HAHUS.

3) padoTa ¢ nupopmanmeii:

OPHCHTHPOBATLCA B pPas/IM4HbIX  HCTOYHHKAX Hll(b()p.\'léllllflli (H&_\"HI()*
MOmyJisipHast  JIMTeparypa XMMHYECKOrO COJep/KaHus, ClpaBOUYHbIe [0COOMSI.
pecypcebl MuTtephera), aHaiu3upoBarth HH(GOPMAIMIO Pa3IMUuHbIX BUIOB M (OpM
[peACTaB/ICHHUS, KPUTHYCCKH OLICHHUBATh (2 JLOCTOBEPHOCTH ¥
HEIIPOTUBOPEUYHUBOCTD;

(GopMmynpoBaTh 3arpockl ¥ NPUMEHSITH Pa3jiMdHbie METOJIbI 1TPU TTOUCKE H
orbope uHpOpMALMH, HEOOXOJAMMONH JUIS  BBINOJHEHHs  yueOHBIX 3414
OTIPE/ICJIEHHOIO THUIIA;

npuolpeTaTh OIBIT MCMOJAL30BAHUS  MHPOPMAIMOHHO-KOMMY HUKATHIIbIx
TEXHOJIOTHH W Pa3jIMuHbBIX [TOUCKOBLIX CHCTEM:

CaMOCTOATEJIBHO  BbIOMpaTh  OHTUMAILHYH  (OPMY  HPCACTABICI S
HH(MOPMAIHHU (CXeMbl, FpauKH, JHarpaMMbl, TabJUIbl, PUCYHKH U JIPYTHC);



MCII0JIB30BATh HAYYHBIH sA3bIK B KauyecTBe cpejicTsa  Hpu  padore ¢
XHMHYECKOH HMH(pOpMaLMCi: NPUMEHITH MEKIIPEIAMETHbIC  ((PU3HUCCKHue 1
MaTeMaTH4YeCKHE) 3HaKH U CUMBOJIbI, (popMyJibl, aOOpeBHATYPBI, HOMEHKIATYPY;

HCMOJIb30BaTh M 1IpeoOpa3oBLIBATL  3HAKOBO-CUMBOJIMUCCKHEC — CPE/ICTRA
HarJISI/IHOCTH.

OsJiaienne yHHBEPCAAbHBIMH KOMMYHHKATHBHBIMH JICHCTBHSIMU:

3a/1aBaTh BOTIPOCHI 110 CYIECTBY 00CYIK/1aeMOIT TeMbl B XO/IC JIMaJI0ra M/ ik
JIUCKYCCHH,  BBICKa3biBaTh  MJIeH,  (OPMYJIHPOBATH  CBOM  LPC/LIOKCIHHs
OTHOCHTEJILHO BBINOJIHEHUS IPE/UIOKEHHON 3a/1aui;

BLICTYNATHL € IPE3CHTALMCH PE3YIbTATOB [03HABATCILHOM JIESITCIABHOCTH,
[MOJIYHCHHBIX CAMOCTOSITE/IbHO HIIM COBMECTHO CO CBEPCTHUKAMM TIPH BBIIOIHCHWH
XMUMHYECKOI0 IKCIEPUMENTA, MPAKTHUYCCKOH padoThl 10 MCCIAC/A0BAHHIO CBOHCTB
H3ydyaeMbIX BELIECTB, peajiu3aluu yueOoro npoekra U (popMyiaupoBath BbIBO b
Mo pe3y/jbrataM MPOBEAEHHBIX HCCIIEJOBAHUM MIYTEM COIIACOBAHMUS 1O3MIIMIT B
X0/l 00CyK/JeHUsT 1 0OMeHa MHCHUSMHU.

OBulaienHe YHHBEPCAIBHBIMH PErYJISTHBHLIMH JICHCTBUSIMH:

CaMOCTOATEJIBHO TUJIAHUPOBATL W OCYLIECTBIIATH CBOIO  [HO3HABATCIILHYIO
JIeSITRJIBHOCTb, oOInpejeisas e€ 1ejd W 3a/la4d, KOHTPOJMpoBaTh M 110 Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTL Ipe/UIaracMbli  aaropuT™  JICHCTBHI  11pH
BBI[IOJIHEHUH y4eOHBIX M MCCIeA0BATeIbCKUX  3ajad, BblOMpath Haubolice
(P PexTHBHBIN croco0 MX pellieHust ¢ y4&TOM [OJYHEHHs HOBLIX 3HAHMIT O
BEIIECTBAX U XMMHYECKHUX peaKkIUsIX;

OCYUIECTBJIATE CAMOKOHTPOJIb CBOCH JICATCIILHOCTH Ha OCHOBC camodaialiiis
M CAMOOILICHKH.

IHPEIMETHBIE PE3YJIBTATDI
10 KJIACC

IIpesMeTHble  pe3ynbTarbl  OCBOCHMS  Kypea «Opranuycckas — XHMidsi»
OTpa)aroT:

Cc(POPMUPOBAHHOCTb  TPEJICTABICHUI O  XHMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOH KapTUHbI MHpa, pPOJH XHUMHHU B [IO3HAHUK SBJICHMI
[PUPOJIBI, B  (OPMHUPOBAHWUM  MBIILICHUS W KYJBTYPbl  JW4HOCTH, ¢l
(byHKIIHOHA/IBHO rPAMOTHOCTH, HEOOXOAUMOMN JUls PeHICHHS HPAKTHUCCKUX 301
M IKOJIOIMYECKH 00OCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBLIO U HIPHPO,LHOI]
cpene;

BJIaJICHHE  CHCTEMOW  XHMHYECKMX  3HAHUH,  KoTropass  BK/JIIOYacT:
OCHOBOITOJIArarolde TMOHATHA (XMMMYECKMH DIIEMEHT, artoMm, DIIeKTpPOHHasl
000J104Ka aToMa, MOJIEKYJ1a, BaJICHTHOCTh, YJICKTPOOTPHIIATEIILHOCThL, XUMHUUCCKAS
CBSI3b, CTPYKTYpHas (opmyiia (pa3BépHyTas U COKpaméHHas), MOIlb, MOJspHas



mMacca, MOJISIpHBIH 00BEM, yriepoJinblii  ckeaeT, (GyHKIMOHAIbHAA — rpylilia,
pajiMKall, H30MEepHUsi, U30MEPLI, FOMOJIOIMYECKHI Psi/l, TOMOJIOTH, YIIIEBO/I0PO/IbL,
KHUCJIOPOJI U a30TCOJIEpKAIIME COCMHEHUs, MOHOMEP, [OJUMEp, CTPYKTYPHOC
3BCHO, BBICOKOMOJIEKYJISIPHBIC COCJIMHCHHUSI); TCOPHHU M 3aKOHbI (TCOPHUS CTPOCH S
opranmueckux BewecTB A. M. byriepoBa, 3akoH coXpaHeHHst MACChl BCHICC T ):
3aKOHOMEPHOCTH, CHMBOJIHYCCKHH A3bIK XHUMHH; MHPOBO33PCHUCCKHC 3HUIIMIL
JeKale B OCHOBE [MOHUMAHUs [PHYMHHOCTH M CHUCTEMHOCTH XHUMHYCCKIHN
SIBJICHUH, (AKTOJOIHYECKME CBEJICHMS O CBOMCTBax, coctane, [HOJYUCHMU ¢
0e3011aCHOM  MCIOJIL30BAHUH  BaKHEHIIMX OPraHMyecKUX BElIECTB B ObITY M
MPAKTHYECKOMH JIeATeNIbHOCTH YeJIOBEKa;

Cc(OPMUPOBAHHOCTL YMEHHUH BbIABIATL XAPAKTEPHBIC PHU3HAKK [OHS THIL
YCTaHABJIMBATh MX B3aMMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOUIMC ITOHSTHI 11PH
OIKMCAHUK COCTaBa, CTPOCHHMS U IIPEeBPaLCHUH OPraHUuecKUX COC/IHHCHMIT:

C(OPMHUPOBAHHOCTh YMEHHUH HCII0JIB30BATE XUMHMUYECKYIO CHMBOJIMKY L5l
COCTABJICHUS MOJICKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpauléuioii)
(GopMys  OpraHMYeCKHX BeUIECTB W YPaBHCHHUH  XUMHUECKHX  Peakiimii,
M3IOTaBJIMBATHL MOJIEJIM MOJIEKYJl OPraHUYECKUX BELIECTB JUIS MILTIOCTPallMK HX
XMUMHYECKOI'O U MPOCTPAHCTBEHHOI'O CTPOCHHS;

COPMUPOBAHHOCTL YMCHHI YCTaHABIMBATE [PUHAJUICKHOCTH H3YVUCH BN
OpraHMYeCKMX BELIECTB [0 MX COCTABY MW CTPOCHHIO K  ONPCIACHACHHOM)
KJlaccy/Tpyriie  COeIMHEHHUH  (YIVIeBOIOPO/Ibl, KHUCIOPOJ M a30TCOJACPKAIILNC
COCJIMHEHMS!, BBLICOKOMOIIEKYJISIPHBIC COC/AMHEHMS), JlaBaTh MM Ha3BaHus 110
cucrematndeckod Homenkiarype (IUPAC), a Takxke NpHUBOJIUTL TPUBHAILHBIC
HA3BaAHUS OTJICJIBHBIX OPraHUYEeCKHUX BCUIECTB (3THJIEH, [PONUJICH, allcTH/ICIH.
ITH/ICHIJIMKOJIb, TJHLEPHH, (eHou, (opMalbACril, aleTalb/ACriil, MypaBbHiias
KHCJI0Ta, YKCYCHasi KHCJIOTa, OJIEMHOBAs KMC/10Ta, CTCApPHHOBAS KMCI0Ta, IIHOKO3H
GpykTo3a, Kpaxmall, LeT0J103a, MIHLIHH);

COPMHPOBAHHOCTb YMEHHS ONPEACNAThL BHIbl XUMHYECKOH CBS3H &
OPraHUYeCKUX COEJMHEHHUAX (OAMHAPHBIC U KpaTHBIC);

CPOPMHUPOBAHHOCTL  YMEHMsI [PUMEHSThH TTOJIOKEHHS TCOPHHU  CTPOCH s
opraHuveckux sewecTs A. M. bytiieposa s 00bsICHEHUSs 3aBUCMMOCTH CBOHCTH
BELICCTB OT MUX COCTAaBA U CTPOCHUS; 3aKOH COXPAHCHHUS MAaCChl BCIICCTR;

ChOPMHUPOBAHHOCTL  YMECHHI  XapakTepu3oBaTh  COCTAB,  CTPOCHNC.
pusnHeckue M XMMHUUYECKHE CBOHCTBA TUIIMYHBLIX [IPEJACTABUTECICH Pas/IHUiibIX
KJIACCOB OPraHHYeCKHX BEUIECTB (MeTaH, JTaH, JTUJIEH, MPOIWJICH, allCTHIICH,
Oyramuen-1,3, metunOyraauen-1,3, GeH30/1, METAHON, 3TAHOJ, ITHICHIIHKOIb,
FAMLEPHH, (EeHOJI, aueTalbleru/, MypaBbHHAs W YKCYCHAs KHCJIOTHI, IJIIOKO3d,
Kpaxmall, LeJUI10/103a, aMHHOYKCYCHAsA KUCJI0Ta), HIUTIOCTPUPOBATEL I'CHETHYCCKYIO
CBfI3b MEKJY HHUMHM YPAaBHCHUSIMH COOTBETCTBYIOHUIMX XMUMHUCCKHX pPeakiiuii ¢
MCII0JIb30BaHHEM CTPYKTYPHbIX (hopMy.I;



c(OPMHPOBAHHOCTHL YMEHHUS XapaKTepH30BaTh HCTOMHUKHN YIICBO/IOPO/IHOTO
Cbhipbst  (He(pTh, MPUPOAHBIH ra3, yroib), clHOcoObl MX repepadoTki ¢
[MPAKTHYECKOE IIPUMEHEHHUE MIPOJIYKTOB 1epepadoTKH;

C(POPMHPOBAHHOCTL YMEHHH MPOBOJIUTE BBIYUCICHHUS 110 XHMHUYCCKHM
ypaBHEHMsIM (Macchbl, 00bEMA, KOJIMYECTBA MCXOJIHOIO BEHIECTBA MIIM HPOJIYKTA
peakUMH I10 'HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXO/IHbIX
BCIICCTB WM MIPOJYKTOB PEaKIIMK);

C()OPMUPOBAHHOCTL YMEHHH BJIQJICTh CHCTCMOM 3HAHUH 00  OCHOBHbIX
METOJlaX HAYYHOT'O MO3HAHUS, UCIIOJIL3YEMbIX B XUMHH 1IPH MU3YUCHUH BCHICCTB W
XUMHYECKUX SIBJICHUH (HaOJII0/ICHHUE, H3MEPEHHE, IKCIICPUMEHT, MO/ICJIHPOBAHUC ),
MCIIOJIL30BATh CHUCTEMHbBIC XHMHUYECKHE 3HAHWs JUISL [PUHSATHUSL pCLICHUI B
KOHKPETHBIX KH3HEHHBIX CUTyalMsiX, CBA3aHHLIX C  BCHIECTBAMH M N
[IPUMEHCHHEM;

c(hOPMHPOBAHHOCTL YMEHHI cOOIIIO/IaTh NTPaBHIIA 110JIL30BAIMS XUMUUYCCKO
nocy10i v JiadopaTopHbIM 000pY/I0BAHMEM, a Tak:kKe IlpaBuila oOpaliciimns ¢
BELIECTBAMHU B COOTBETCTBHM C MHCTPYKUHSAMH 110 BBIIOJHCHHIO JadopaToptibix
XUMHUYECKHX OIIbITOB;

Cc(hOPMUPOBAHHOCTb YMEHUH IJIJAHUPOBATH M BBINOJHATL  XHUMHUYCCKHI]
DKCIIEPUMEHT (IPEBpALIEHUs OpraHUYecKUX BEUIECTB MPH HArpeBaHmH, 1OJVUCHHC
JTHIIEHA M HM3YyYE€HHE €ro CBOWCTB, Ka4yeCTBEHHBLIC PEAKIIMKU OprainiccKiy
BCLLECTB, JIeHATypallkss OeJIKOB IpH HarpeBaHHM, IIBETHbIC peakiuy OC/KOB) B
COOTBETCTBMM C [IpaBUIIaMM  TeXHMKH Oe€301acHOCTH lpu  olpallenun ¢
BEIleCTBAMM M J1aDOpaTopHbIM  000pY/I0BaHUEM, MPEACTaBISATh PE3y/IbTaThl
XUMHUYECKOTO JKCIepUMeHTa B (opMe 3alluch ypaBHEHMH COOTBETCTBYIONIMX
peakluii U GopMyJIHPOBATH BbIBO/IbI HA OCHOBE YTUX PE3y/IbTATOB;

chOPMHPOBAHHOCTL YMEHHH KPUTHYECKM AQHAJIM3MPOBATL XMUMHUCCKYIO
MHOpPMAILIMIO, TOJIYYaeMYI0 W3  pa3HbIX HCTOYHMKOB (CPC/ICTBA  MACCOBOI
MHpopManuu, MHTEepHET U JIpYTHX);

COPMUPOBAHHOCTL  YMEHHMH  colmojiarh  [paBMila  HKOJOIMHYCCKH
LenecoodpasHoro mnoseieHus B ObITY M TPYAOBOH JIESATE/ILHOCTH B 1ICIIIX
COXpAaHEHHs CBOEI0 3/I0POBbS M OKPYKAIOUICH NPHUPOHONH CPe/bl, 0CO3HABATL
OIIaCHOCTh BO3JEHCTBUA Ha KUBbIC OPraHU3Mbl ONPEJIEIEHHLIX OPraHnyecKmuX
BELLIECTB, NMOHUMas cMbici nokaszarens |LJIK, noscusars na npumepax crnocoOn
YMEHBILIEHHs M [Pe/lOTBPAIUCHMs HX BPEC/IHOIO BO3JACHCTBUS  HA  OPras3n
yesloBeKa;

JUlsl O0YYaIOLIMXCsl ¢ OrPaHUYCHHBLIMM BO3MOKHOCTSAMH 3/710POBbS: VMCHHC
NPUMEHATE 3HAHUS 00 OCHOBHBLIX JIOCTYIIHBLIX METO/laX [O3HAHUS BCUICCTB I
XUMHYECKHUX SIBJICHHH;

JUISL  CJIeNBIX W cHAbOBMAAIIMX  OOYUaKOIIMXCS:  YMCHHE MCHOJIBL3OBAT
peiibepHO-TOHEUHYIO cucTeMy obo3nauenuil JI. bpaitist juist 3anuen XUMHUCCKiN
hopmy..



11 KJIACC

[lpeamernble pesynbraTbl OcBOeHHMs Kypca «OOwwas W HeopranmuccKas
XUMHSD OTPaXaroT:

C()OPMUPOBAHHOCTL  MPEJACTABICHUH: O  XUMHYECKOH  COCTaBJIAIONICH
€CTeCTBCHHO-HAYYHOH KapTHHBI MHUpa, pOJH XHMHUH B [IO3HAHUM  sIBJICHHI
MPUPO/bl, B (POPMUPOBAHMM  MbIINICHHA W KYJbTYPbl  JHYHOCTH,  ¢C
(GYHKIIMOHAIIBHON IPaMOTHOCTH, HEOOXOJAMMON JUISl PELICHHS! HPAKTHUCCKHX 34/11
M 9KOJIOrMUecKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOCMY 3JIOPOBLIO W 11PUPOJUIOI
cpelie;

BJIaJIeHHE  CHCTEMOH  XMMHYECKMX  3HAHUH,  KOTOpas  BKJIOYacT:
OCHOBOTIOJIArAIONIMEe TOHATHA (XMMMUYECKHH 9JIEMEHT, aTOM, W30Toll, S-, p-, d-
3JIEKTPOHHBIE OpOMTAIM aTOMOB, HOH, MOJCKY/]Ia, MOJIb, MOJAPHLIH 00bEM,
BaJICHTHOCTD, JIEKTPOOTPULATEIBHOCTL, CTEIEHb OKHUCICHHUSA, XUMHUCCKAS CBS3L
(KoBaJIeHTHasi, MOHHAs, MCTAJIUYECKAsl, BOAOPO/IHAs ), KPUCTAIIMYeCKash peiiiC i,
THNBl  XMMHWYECKHUX  peaklui, pacTBOp,  NICKTPOJIHTLI,  HCHNICKTPOIH L.
IEKTPOJIUTHYECKAS. JAUCCOLMALMs, OKMUCIMTE/]b, BOCCTAHOBHTE/Ib, CKOPOCTH
XHUMHMUYECKOH peaklUuH, XMUMHUYECKOe paBHOBECHE); TCOPUH W 3aKOHbBI (TCOPHsI
IEKTPOTUTUHCCKOH MccolMalini, neproaunyeckui 3akon JI. M. Menjencena,
3aKOH COXpaHEHMs MaccChl BELUECTB, 3aKOH COXPAHEHHS W IIPEBPAICHUS dHCPIHI
NpH XUMHUYCCKUX PeaKlMsaX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH SI3bIK NXHM,
MHUPOBO33PEHYECKUE 3HAHMA, JEkKalllhe B OCHOBE I[NOHMMAHMS [PUUHHHOCTH 1
CUCTEMHOCTH XUMHYECKHMX SIBJICHHH, (AKTOIOIMYECKUC CBEJIEHHUS O CBOHCTBAX,
cocTaBe, MOJYYEHUH U 0e3011aCHOM MCIOJIb30BAHMH BAKHEHLIHX HCOPraHHUYCCKHUX
BCUIECTB B ObITY M IIPAKTHYECKOMN JICATEIbHOCTH YEJIOBEKa;

c(hOPMUPOBAHHOCTL YMEHUH BBISIBISITL XapaKTCPHBIC [PH3HAKK [TOHSITHH,
YCTAHABJIMBATh UX B3aUMOCBSI3b, HCIIOJIL30BaTh COOTBETCTBYHOIIHC ITOHSTHS TIPH
OIMCAHUK HEOPIraHHYECKUX BELIECTB U UX MPEBpaIleHH;

c(hOPMHUPOBAHHOCTb YMEHHI MWCIMOAB30BaTh XHUMHYCCKYIO CHMBOJIMKY st
cocTapieHuss  (OpMyJ  BEUleCTB M YPABHEHHUH  XMUMHYCCKHX — PCAKILMIA,
cuctemarrueckyto HomeHkaatypy (IUPAC) u TpuBHalibHbIe HA3BAHUA OT/IC/ILIBIX
HEOpPraHW4eCKMX BELIECTB (yrapHblid ra3, YIJIEKMCIIbIM TIa3, aMMHak, raiidias
M3BECThb, HeraluéHas U3BeCTh, [IMThEBasi COJla, IUPUT U JIPYTHE);

CHOPMHUPOBAHHOCThL YMEHHUH OIpe/Ie/isiTh BAJEHTHOCTh U CTCIICHL OKHCIICHHSI
XMMHUYECKHUX 2JIEMEHTOB B COE/IMHEHUSX Pa3]IMYHOIO COCTABa, BHJL XUMHUCCKON
CBA3M (KOBaJICHTHAsl, MOHHAs, METaUIMHecKas, BOIOPO/IHAL) B COC/IHICHHAX, THII
KPUCTAIJIMYCCKOH PelI€éTKH KOHKPETHOIO BellecTBa (aroMmuas, MOJICKYJispias,
MOHHAsi, MeTa/VIMuecKas), XapakTep cpe/lbl B BOAHBIX pacTBOpax HEOPraHHYCCKUX
COCJIMHEeHHH;




C(hOPMHUPOBAHHOCTE YMEHH YCTaHABJINUBATD NPHHAUIICKITOCT )
HCOPraHM4eCKMX BEIIECTB 110 MX COCTaBY K ONpPeIeIEHHOMY Kaccy/rpyliiie
COCJIMHEHHH (MPOCTBIE BELIECTBA — METAIbl H HEMETAUIbL, OKCHJLbL, OCHOBAITISI.
KMCJIOTBI, aM(POTEPHBIE I'MJIPOKCH]IbI, COJIN);

Cc(OPMHUPOBAHHOCTE YMEHHUH PACKPLIBATH CMBIC/ HIEPHOJMUCCKOIO 3aKota ||,
M. Menzieneesa U IGMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONLYIO, O0BICHHUTCIILITVIO
M IPOrHOCTHYECKYIO (DYHKIIMH;

c(OPMUPOBAHHOCTL  YMEHMH  XapakTCpPH30BaTh JJICKTPOHHOC CTPOCHHC
ATOMOB  XMMHYECKHUX ieMeHTOB [-4 nepuosos llepuojiueckoii  cucremil
xumuveckux avtementon Jl. M. MenjeneeBa, MCloib3yst HOHSTHS «S-, p-. d-
IEKTPOHHbIEC OpOUTAIINY, CHHEPICTUUCCKHUE YPOBHH», o0 BICHATE
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYCCKHX DJIEMCHTOB M HMX COC/IMHCHMH
1o nepuojam u rpynnam Ilepuoamnueckoit cucremsl XuMuiueckux aJiemenron /1. M.
Menneieena;

C(POPMUPOBAHHOCTL ~ YMEHHH  XapakTepu3oBaTh  (OMHMChIBATH)  OOHIMC
XMMHYECKHE CBOMCTBA HEOPraHUYECKHMX  BEIIECTB  PaziMUHBLIX  KJACCOB.
MOATBEPKAATh CYIIIECTBOBAHME TCHCTHUECKON CBS3M MEWHK/LV HCOPIraHHYCCKHN
BEILIECTBAMH C ITIOMOLIBIO YPABHEHHUH COOTBETCTBYIONIMX XUMHUUCCKUX PCAKILHII:

C(POPMHUPOBAHHOCTL YMEHUS KJIACCH(MHUIIMPOBATE XUMHUYCCKUE PCAKILHi 110
pa3sIMYHBIM TIPU3HAKaM (YMCJIY W COCTABY PearupyrolUIMX BeUIECTB, TEIIOBOM)
d(peKTy peakiuu, U3MEHEHHIO CTeleHEeH OKHCIIGHUS JIEMEHTOB, 00paTUMOCTH
peakuMH, Y4acTUIO KaTaliuzaTopa);

C(OPMHUPOBAHHOCTL YMEHHWH COCTABIATH YpPaBHEHHs peakivil pasindibix
THIIOB, IOJIHbBIE U COKpaUIEHHbIE YpaBHEHHUS Peakliuil HOHHOTO 0OMEHA, YUH ThiBas
YCJIOBHS, IIPU KOTOPBIX ITH PEaKLHKU WIYT JIO KOHIIA;

C(POPMHPOBAHHOCTL  YMCHMH  IPOBOAUTL  PEAKLIMH,  TOJTBEPHKIAIONTHC
KaueCTBEHHBIH COCTAB pa3lIMYHBIX HEOPraHMYeCKHUX BEUIECTB, pacllio3HaBath
OIBITHBIM IIYTEM HOHBI, [PUCYTCTBYIOLUIME B BO/HBIX PACTBOPAX HCOPIraHHUHYCCKHX
BEILIECTB;

c(POPMHUPOBAHHOCTL ~ YMEHHH  pacKpbiBarb  CYUIHOCThL — OKHCIMTCILHO-
BOCCTAHOBHUTEJIbHBIX PEaKIMHU IMOCPEJACTBOM COCTABICHHUSA WICKTPOHHOIO Oaslaiic
ITUX peaKkLmid;

c(OPMHUPOBAHHOCTL YMEHHIT 00BACHATH 3aBUCHMOCTH CKOPOCTH XHMHYCCKOI]
peakiMu OT pasiit4HbIX PaKTOPORB; XapakTep CMeIICHHS XHMHUYECKOI0 PaBHOBCCHSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3jieicTBus (npunuun Jle laresse);

cOpMUPOBAHHOCTL YMEHMH XapakTepH30BaTh XHMHYCCKME TPOIECChI,
JeJKalle B OCHOBE IPOMBIIUICHHOIO OJIYUYCHHUS CePHOH KHCJIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTHL MpecTaBieHuii 00 OOIIMX HAYUHBIX TPHHIHIAX |
IKOJIOTMHYECKHX [TpoOJIeMax XMMHUYECKOI'O TIPOH3BO/ICTBA;

c(OPMUPOBAHHOCTL YMEHMII TIPOBOJMTH BBIYHCICHUS € MCIHOIb30BAHHCN
MOHATHSA «MaccoBas JI0JIsl BELIECTBA B pacTBOpPe», OOBEMHbLIX OTHOIICHHN Ia308



[MPH XHMHYECKHX peaKlMsIX, Macchl BellecTBa WM 00bEMA 1a30B 110 H3BCCTHOMY
KOJIMYECTBY BellleCTBa, Macce Win 00bEMY OJHOIO M3 YHYaCTBYIONMX B PCaKIliil
BEIIIECTB, TEMJIOBOrO 3(PeKTa peakiMi HAa OCHOBE 3aKOHOB COXPANCHHS MACChI
BCIECTR, IIPEBpaLleH!s] U COXPAHEHUsl YHEPIHHU;

cOpMHPOBAHHOCTH YMEHHI CO0I10/1aTh NPaBHIIa 110JIb30BAHUS XUMHUICCKOI
nocy/ioi M JsiaboparopHbiM ofopyoBaHUEM, a TakKe npasudia odpaimeius ¢
BCLICCTBAMH B COOTBETCTBUM C MHCTPYKIIMSIMH 110 BbIIOIHEHHIO JIabOPaTOPHbIX
XMUMHYECKHUX OIIBITOB;

cOPMHUPOBAHHOCTb YMEHWUH [UIAHHPOBATL M BBIIOJIHATL  XMMHUCCKHI
IKCICPUMEHT (pa3ziloiKCHHE MEePOKCH/IA BOJAOPOIA B IPUCYTCTBUH KaTallH3a1opa,
olipejle/ieHle  Cpejbl  PAacTBOPOB  BEIIECTB € [MOMOIIBIO  YHHBCPCAILHOIO
MHIMKATOPA, BIAMSHUE Pa3IMUHLIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PCaKilmi,
peakiMi MOHHOro oOMeHa, KauyecTBEHHbIC peakilu Ha cylibar-, kapbonat-
XJIOpU-aHUOHBI, HA KAaTHOH aMMOHMS, PelICHHE SKCTICPUMEHTAILHBLIX 3a/1a4 110
teMaM «Mertamne» U «HemeTannbl») B COOTBETCTBHHM C [IPABHIIAMH  TCXIHHKIL
6e30MacHOCTH MPH OOpalEHHH ¢ BEUIECTBAMH H J1adopaTOpHLIM 000PY10BaHHCN.
MpeJCTaBIATh Pe3yibTaThl XMMHMHUCCKOIO JKCIIEpUMEHTa B (opMe  sallic
VPaBHEHUH COOTBETCTBYIOLIMX peakidil U (POpMYJIMPOBATL BbIBO/IbI HA OCHOBC
ITUX Pe3yJIbTATOB;

c(OpMHUPOBAHHOCTL YMCHUH KPHUTHHCCKH aHAIU3UPOBATh XUMHUYCCKYIO
MHpOPMALIMIO, [I0JIyHAaeMYI0 W3  paszHbIX MCTOYHMKOB (Cpe/cTBa  MaccoBOI
KOMMYHHUKalMK, IHTepHeT U Apyrux);

chOpMHPOBAHHOCTL  YMEHHH  COOMIOJAThL  [paBHila  DKOJIOIMYCCKH
lierecoo0pasHOro IoBejeHUss B OBbITY M TPY/OBOH JICATCIABHOCTH B IC/IAX
COXpaHEHUsI CBOEI0 310POBbs M OKPYKAOUIEH MPUPOAHOH Cpeibl, 0Co3HaBalh
ONAacHOCTh BO3/CHCTBUS Ha KUBbIE OPraHU3Mbl ONPEACIEHHbBIX BEIIIECTB, IOHUMAs
cMmbicn nokasarenst [TJIK, noscusth na npumepax crnocoObl YMCHBIICHUS M
[PEJIOTBPALLIEHHS UX BPEJHOIO BO3ACHCTBHS HA OPIaHHU3M YeJIOBCKA,

JUIs 00Yy4aroUMXCsl ¢ OrPaHUHCHHBIMH BO3MOKHOCTAMHM 3/10POBbA: YMCIIHC
[PUMEHATH 3HAHMA OO0 OCHOBHBIX JIOCTYIIHBIX METOJaX [O3HAHMUs BCHICCTH i
XMUMHHYECKHX SIBJICHHN;

JUlst  cllenblX M caaloBU/SIIUX  O0y4dalOmIMXCA: YMEHHE HCIIONb30BaT)
peiibe(PHO-TOUCHYHYIO cHcTeMy oOo3HaucHuil JI. Bpaiis Juisi 3a1ucH XUMHYECKHX
bopmy.



