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PabGouass mporpamma y4yeOHOro mpenMera paspaboTaHa B COOTBETCTBHH C TPeOOBaHHUSIMHU
denepanbHOr0 TOCYAAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHAApTa CpeaHEro MpoecCHOHATHLHOTO
oOpasoBanms 1o crnenuanbHocTH 15.02.16 Texnomoruss mammuaoctpoenus (IIpukaz MunmcTepcTBa
obpazoBanus u Hayku PD ot 14.06.2022 Ne 444 «O06 yTBepxaeHuH (enepaabHOro rocyaapcTBEHHOTO
00pa30BaTeNbHOrO CTAaHIApTa CpPeJHEero MpoQpecCHOHANBHOIO O0pa3oBaHHsl MO CHEIHATIbHOCTU
15.02.16 TexHonoruss MammHOCTpoeHUs» (3aperucrpupoBaHo B Muntocte Poccun 01.07.2022.
Perucrpammonnsnii Ne 69122)), denepalbHOT0 TOCYAapCTBEHHOTO O0pPa30BaTEIBHOTO CTaHIApTa
cpenHero oomero oopazosanus (IIpukaz MunucrepcTBa obpa3oBanus u Hayku PD ot 17.05.2012 Ne
413 «O06 ytBepxkaeHuu ¢eaepaibHOro rocyJapCTBEHHOIO 00pa3oBaTeIbHOrO CTaHAApTa CPEIHEro
obmiero o6pazoBanusi»(3apeructpupoBano B Muntocre P® 7 urons 2012 r. Perucrpannonusii Ne
24480)), nHa ocHoBe DenepalibHONW 00pa30BATEIBHOM MPOTPAMMBI CPEIHEr0 OO0Iero oOpa3oBaHUs
(ITpuka3z Munnpocsemenus Poccuu ot 18.05.2023 No 371 «OO6 yrBepxkacHuu QeaeparbHOR
o0pa30BaTeNbHON MpOrpaMMbl CpeaHero obiiero oOpazoBaHus» (3aperucTpupoBaHo B MuHiocTe
Poccun 12.07.2023. Peructpaunonnsiii Ne 74228))u denepanbHoil 00pa3zoBaTenbHO MPOrpaMMBbl 1O
yueOHOMY IpeaMeTy XUMHUsl.

Opranuzanus-pazpadoruuk: @OI'BOY BO «CI'Y wumenn H.I. Yepnsimesckoro» Komnemxk
panuosnekrponuku umenu [1.H. S16moukoBa

Pazpaborunk: ®emoroBa H.C.— mnpemomaBarens Komnemka  paauodJIeKTpOHUKH — MMEHHU
I1. H. d6moukoBa
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IHosicHuTe IbHAS 3aNIMCKA

OcHOBY TIOJIXOJOB K pa3paboTke MmpuMepHOi paboueil mporpammbl COO mo Xumum, K
orpezieNieHuIo o0Iel crparerud oOydeHus, BOCIIUTAHUS U Pa3BUTHUs, 00ydYaloIUXCsl CpeICTBAMU
yueOHOro mpenmera «XWMHs», Ha 0a30BOM YpPOBHE, COCTABUJIM KOHIENTYAIbHBIC IMOJIOKCHUS
OI'OC COO o B3aMOOOYCIOBICHHOCTH II€JICH, COJEp)KaHHUsS, pEe3yJbTaTOB OOYYECHHS W
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB.

B cooTBeTcTBUU ¢ JaHHBIMH TOJIOKEHUSIMU padodas mporpamma COO (0a30BbIi yPOBEHB):
yCTaHaBIMBAaET  00s3aTeibHOE  (MHBAPUAHTHOE) MPEIMETHOE  COJACp)KaHUE,  OIpeAeIsieT
KOJIMUECTBEHHBIE U KAUeCTBEHHBIC €r0 XapaKTEPUCTUKU Ha KaKJIOM d3Talle M3Y4YEeHUs IMpeaMeTa,
MPEeIyCMATPUBACT MPUHIUIBI CTPYKTYPUPOBAHHS COACPXKAHUS W paCHpEIeNieHUs €ro, 1o
OCHOBHBIM pa3ziejaM M TemaM Kypca; NaéT NpUMEpHOE pachpeleeHHe Y4eOHBIX YacoB I10
TEMAaTUYECKUM pa3jesiaM, PEKOMEHAYET MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHHS OTEIbHBIX
TEM Kypca ¢ y4ETOM MEKIIPEeIMETHBIX U BHYTPU MPEAMETHBIX CBSI3€H, JOTMKU yueOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIUXCs; NaéT METOAMYECKYI0 HHTEPIIPETAIUIO TeJIel U3ydeHUs
npeIMeTa Ha YpOBHE: COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHEro MpodeccroHalIbHOTO
00pa3zoBaHusl, COEPKATEIHHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YyJIHbTATOB OCBOCHHS OCHOBHOM
00pa30BaTebLHON TPOrpaMMBbl CPEIHETO OOIIero 00pa3oBaHMs (JTUYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX), OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIBLHON JIE€ATEIHHOCTH OO0YyYaromerocs Io
OCBOEHUIO COJIEP KaHU IIpeIMeTa

Jannast mporpamma SIBISIETCS OPUEHTUPOM ISl COCTaBIEHUS pabouuX MPOrpaMM, aBTOPHI
KOTOPBIX MOTYT MPEJIOKUTHh CBOM MOJIX0/ K CTPYKTYPUPOBAHHUIO U TIOCIEOBATEIILHOCTH U3yUCHUS
yueOHOro Marepuala, a Takke CBOE BHUIEHHE OTHOCHTEIHLHO BO3MOKHOCTHU BBIOOpA BapHaTHBHOU
COCTABJISIIOIIEH COACpKaHUsI TIPEAMETa JIOMOIHUTEIIBHO K 00s3aTeIbHON (MHBApUAHTHOM) 4acTu
€ro coJep>KaHusl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Xumnueckoe 00pazoBaHKe, OIYy4aeMOe 00Y4aIOIUMHUCS, ABISAETCA HEOThEMIIEMON YaCThIO
ux 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIUAIOLIMM ATAIIOM Peau3alMi Ha COOTBETCTBYIOILEM €My
0a30BOM YpPOBHE KJIIOYEBBIX LEHHOCTEH, MPHUCYIIMX LEJOCTHONH CHCTEME XUMHYECKOIo
oOpa3oBaHus. OTH IIEHHOCTH KacaloTCsl I[O3HaHMS 3aKOHOB IPUPOJBI, (OPMHPOBAHUS
MHUPOBO33PEHUS U 001IEH KyIbTYpbl YEJIOBEKA, & TAK)Ke HKOJIOIMUECKH 0OOCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3JI0POBBIO M MPUPOAHOI cpene. Peannsyercs xumuueckoe oOpa3zoBaHue 00ydyaroluxcs
CpeICTBaMHU y4eOHOro mpeamera «XHUMHUs», COJIep)KaHUE U MOCTPOEHUE KOTOPOro OINpeseseHbl B
nporpaMMe ¢ yd€ToM cCHenupHUKH HayKd XHMHH, €€ 3HAueHUs B IO3HAHUM TPHPOJBI U B
MaTepuaibHOW JKM3HM O0OIlecTBa, a Takke ¢ Yy4éroM oOOHmMX 1eneil W MPHUHIMIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpeJHero oomero ooOpa3oBaHHsS B
Poccuiickoit ®@enepanuu. Tak, Hanpumep, npu GOPMHUPOBAHUM COJIEPKaHUS MpeaMeTa «XUMHUSD)
YUTEHBI CIEYIOIIUE MOJ0KEHUS O crienn(uKe U 3HAYeHUH HayKU XUMUU:

- XuMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyi0 poJib B COBPEMEHHOMU
[UBWIN3ALMN, B CO3JJaHMM HOBOM 0a3bl MaTepHaiabHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHNE PALlMOHATILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LEJIOCTHOTO MPECTaBIECHUs 00
OKpY’KaloIleM MHpe Kak O eIMHCTBE MPUPOBI U YeJIOBEKa, KOTopoe (opMHUpYeTcs B XUMHUHU Ha
OCHOBE ITOHMMAHHMs BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBS3U MEXIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU IIPUMEHEHUSI.

- TecHo B3aMMOJEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XHMHsS cTaja
HEOTHEMJIEMOI 4acThI0 MUPOBOI KyJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TPy U KU3HU
Kaxkaoro ujgeHa obmectBa. CoBpeMeHHasi XMMHs KaKk HayKa co3uJaTelibHas, KaKk HayKa BBICOKHX
TEXHOJIOTUI HampaBiieHa Ha pelleHre 100albHbIX MPOOJIeM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA
— CBIPbEBOM, SHEPTETUYECKOM, MUIIEBON, SKOJIOTUYECKONH O€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B cootBercTBuM ¢ o6mumu nensmu 1 npuniunamMu COO copepkanue npeaMera «XuMUs»
OpUEHTUPOBAHO MPEUMYIIECTBEHHO Ha  OOLIEKYJIbTYPHYIO MOJATOTOBKY  OOy4arommxcs,
HEOOXO/MMYI0O UM Ul BBIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIIEHUIHOTO BKIIOYECHHUS B
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KM3Hb COLMyMa, MpPOJODKEHUS OOpa3oBaHUS B PA3JIMYHBIX 00JacTAX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocrapnsromuMu  npeamera «XUMHs» ABISAIOTCS 0a3oBble Kypchl — «Opranunyeckas
xumuss» U «OOmast 1 HeOpraHW4ecKass XUMHUSI», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOI HayKW: CUCTEMa 3HAHMH 110 HEOPraHMYECKOW XUMHHU (C BKIIOYEHHEM
3HaHUH W3 00IIel XMMUN) U OpraHndeckoi xumuu. GopMUpoBaHKE TAaHHON CUCTEMBI 3HAHUH TPU
U3y4eHHUH MpeaMeTa 00ecreynBaeT BO3MOXKHOCTb PACCMOTPEHHsI BCEro MHOIr000pa3us BEIIECTB Ha
OCHOBE OOIIMX NOHSTHUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa conepxkanust KypcoB — «Opranudeckas Xxumusi» 1 «OO011as 1 HeopraHudeckas
XUMHS» CHOPMHpPOBAHA B NMPOTpaMME Ha OCHOBE CHUCTEMHOTO MOJXOAa K H3YYEHHUIO Y4eOHOTO
Mmarepuaiga U o0yCJIOBJIEHAa MCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHMM Ha ONpeAeaEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKONM XMMHH BELIECTBA paccMaTpUBAIOTCA Ha
YPOBHE KIJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYeCKUX COCIMHEHUM, a TakKe Ha YypOBHE
CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX IPEJACTaBIEHUl O cTpoeHun BemecTB. CBexeHus 00
M3y4aeMbIX B Kypce€ BEILECTBAaX JalOTCi B Pa3BUTUH — OT YIJIEBOAOPOJOB 10 CIIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEOUHEHHH. B Kypce opraHM4eckoi XHUMHUHU IOJIY4alOT pPa3BUTHE
chOopMHpPOBAHHBIE B OCHOBHOHM IIKOJIE MEPBOHAYAJIbHBIC IMPEJICTABICHUS O XHMHUYECKOH CBA3H,
KJIacCU(UKAIMOHHBIX TPHU3HAKAX BEUIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O
XUMHUYECKON PEaKLMH.

[lon HOBBIM yrjioMm 3peHus B mIpeamere «XuMHs» 0a30BOTO YpOBHS paccMaTpUBAETCs
U3y4EHHbII B OCHOBHOW IIKOJIE TEOPETUYECKUH MaTepual U (PAKTOJIOrMUYECKHE CBEICHHS O
BElLIECTBaX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas v HeopraHumdeckas
XUMUS» yYaIUMCS IPEJOCTaBISAETCS BO3MOKHOCTD OCO3HATh 3HAYEHUE NEPUOANYECKOTO 3aKOHa €
O0IIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3ULUH, TITy0XKe MOHSATh MCTOPHYECKOE M3MEHEHHE
(GyHKIHMI 3TOT0 3aKOHa — OT 0000IIAIOIIei 10 00BACHSIONIEH 1 TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHM O Ba)KHEWILMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX W
IIPUMEHEHNN, a TAK)KE O XMMHUYECKHUX PEAKLMAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSAX IPOTEKaHU,
UMEIOUIUMH  KYJIBbTYPOJIOTMUECKUA M TNPUKIAAHOM Xapakrep. OTU 3HAHUA CIIOCOOCTBYIOT
MIOHMMAHHIO B3aMMOCBS3M XUMHUH C IPYTUMH HayKaMH, PaCKpbIBAIOT €€ poJib B MI03HABATEIBHOU U
MPAKTUYECKON JESITEeIbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBOXKEHUSI K MpoOIeccy
TBOpYECTBAa B 00JaCTH TEOPUU M MPAKTUYECKUX TMPHIOKEHUH XMMHUHU, MOMOTAIOT BBIMTYCKHUKY
OpUEHTUPOBATHCSA B OOILIECTBEHHO M JMYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBSI3aHHBIX C XHMHUEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMAIMIO U NPUMEHATh €€ A MONOJHEHUs 3HAHWH, perieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJbHBIX HCCIEA0BaTENbCKUX 3anad. B menom coaepkaHue
y4ebHoro npenMeTra «XHMHS» JAHHOTO YPOBHS M3y4eHMsS OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHMMAaHUS (QMIOCOPCKUX HIEH, TaKuX Kak:
MaTepHajbHOE €JUHCTBO HEOPTaHMYECKOT0 M OPraHMYeCKOro MHpa, oOyCIOBIEHHOCTb CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOCHHMEM, I03HABAEMOCTb MPUPOAHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
pelIeHuss MPOTHUBOPEUMil MeXay HOBBIMH (akTaMM M TEOPETUYECKMMHU NPEANOChUIKaMH,
OCO3HAHHE POJIM XMMHMM B PELIEHUU 3KOJOTMYECKHX MpoOiieM, a Takke MHpodieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMsI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nnane pemieHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COLUATM3AIMHN O0yUYaIOIUXCs MPUHSATHIE
IIPOrpaMMOM MOJIXO/bl K ONPEIEIICHUIO COACPXKAHUS U MOCTPOCHMSI MPEAMETA IPEIyCMaTPUBAIOT
dbopMupoBaHHEe y OOYYaOMIMXCS YHHUBEPCATBHBIX YUE€OHBIX JCUCTBUH, WMEIIMMUX 0a30BOe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: pEIIeHUs IpobieM, OUCKa, aHau3a u 00paboTKU
uH(poOpMallii, HEOOXOAWMBIX IJii HPUOOPETEHHs] OMNbITa MPAKTHUECKON M HCCIeN0BaTEeNbCKOM
JESATENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.



HOEJIN U 3AJAYU YYHEBHOI'O IPEAMETA «XUMUWUS»

B mnpaxktuke mnpenogaBaHMs XMMHMM KaKk B OCHOBHOM, TaK M B CpEIHEH IIKOJE, IIPH
ONPEACICHUN COACPKATEIbHON XapaKTEpUCTUKU LeJed W3y4eHHs IpeAMeTa HalpaBlICHUEM
NEPBOCTEIICHHONM 3HAUYMMOCTH TPATUIMOHHO NPU3HAETCA (OPMHUPOBAHHE OCHOB XHMHUYECKOH
HayKU KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KynbTypbl. C METOIMYECKOW TOUKM 3pEHHUS TaKOM MOIAXOA K
OIPECIICHUIO LIEIeH N3YYEeHMsI IPEAMETA SBIISETCS BIIOJIHE ONPAaBAAHHBIM.

CornacHO JTaHHOW TOYKE 3PEHMs I[VIaBHBIMU LEISAMHM M3Y4YEHMs NIpeamera «XuMus» Ha
6a30BOM ypOBHE SBJISIOTCS:

- QopMupoBaHUE CHUCTEMBI XWMUYECKUX 3HAHUH KaK BaKHEHIIEW COCTaBIISIFOIICH
€CTCCTBCHHO-HAYYHON KAapTHUHBI MHPA, B OCHOBE KOTOPOM JIEKAaT KIIOYEBbIE IIOHATHSA,
(dyHaaMeHTalbHbIE 3aKOHBI U TEOPUH XHWMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W IMOHMMaHHE
CYILIHOCTH JOCTYIHBIX 0000LEHUH MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMIIEHUE C UCTOpUEH UX
pa3BUTHUS U CTAHOBJICHMUSI,

- (opMupoBaHMe M pa3BUTUE NPEACTABICHUNA O HAyYHBIX METOJAaX MO3HAHMs BEILECTB U
XUMHYECKHX pPEaKInd, HEOOXOMUMBIX Ui MPHOOpPETeHUS yMEHHH OPHUEHTHPOBATHCS B MHUPE
BEUIECTB U XMMHMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUYECKON U MTOBCEIHEBHON
YKU3HU;

— pa3BUTHE YMEHHUH U CHOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM IpaBWiI O€30MacHOr0 OOpameHUs C
BenlecTBamMu. Hapsiny ¢ 3TuM coznepkarenbHas XapaKTEpUCTHKA LI U 3a1a4 U3y4EHUs IpeaMeTa
B IIpOrpaMMe YTOYHEHA U CKOPPEKTHpPOBaHAa B COOTBETCTBUHU C HOBBIMU IPUOPUTETAMU B CHCTEME
oOmiero cpegHero oopaszoBanus. CerofHs B NpenojaBaHUU XMMUHU B OOJblIeH cTeeHH OTAa&TCs
IPEIIIOYTEHUE IPAKTUUECKONH KOMIIOHEHTE cojAepkKaHusl OOydeHHus, OpHUEHTUPOBAHHOM Ha
HOJArOTOBKY BBIIYCKHUKA ILIKOJIbI, BJIAJCIOIEr0 HE HA0OpOM 3HAHMH, a (YHKLHOHAJIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMEHMSIMU aKTUBHOTI'O MOJIyUYEHUS 3HAHUM U IPUMEHEHHUS UX
B PEAJILHOM JKU3HHU Ul PELLIEHUS IPAKTUYECKUX 3a1ad.

B aT0i1 cBsi3u ipu U3yueHUH TpeaMeTa «XUMUs» TOMUHUPYIOIIEe 3HAUeHHE TPUOOpEeTaroT
TaKHe LENH U 3aJa4H, KaK:

- ajganTanus  OOyyarolMXcsl K  YCIOBUSIM JUHAMUYHO  Pa3BUBAIOLIETOCS  MHDa,
(dopMHpOBaHHE MHTEIJIEKTYaJIbHO PAa3BUTOM  JHMYHOCTH, TOTOBOH K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IIPUHSITHIO TPAaMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

- (QopmupoBaHuE Yy O0OyYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHLUN),
UMEIOIMX YHHBEpCAIbHOE 3HAYEHME Ul pa3IMYHBIX BHUJOB AEATENBHOCTU: PELICHHs MpoOIieM,
MOWCKA, aHalnu3a W O00paboTKM WHPOPMALMHM, HEOOXOMUMBIX JMJII TPUOOPETEHHS OIbITa
JEATEIIBHOCTH, KOTOpas 3aHMMAaeT BAKHOE MECTO B IMO3HAHMM XUMHH, a TAaKXKE U1 OLICHKH C
MO3UIMI 3KOJIOTHYECKONW 6€30I1aCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOILIECCOB Ha
OpraHM3M 4Y€eJI0BEKa U IPUPOAHYIO CPENY;

— pa3BHUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yYaroImuxcs: CIOCOOHOCTH CaMOCTOSITETIbHO MPHOOpPETaTh HOBBIE 3HAHUS 1O XUMHHU B
COOTBETCTBUHU C >KM3HEHHBIMU MOTPEOHOCTAMHU, HCIIOIb30BaTh COBPEMEHHbIE HMH(OPMalMOHHbIE
TEXHOJIOTUH ISl TOMCKa M aHalu3a y4eOHOH M HayyHO-TOMYJISIpHON MH(pOpPMalUU XUMHUYECKOTO
COJIepKaHUS;

- (opMupoBaHHe M pa3BUTHE Yy OOYYAIOUIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO
MBIILUIEHUSI, HA0II0AaTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpPbIEe 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPY MJIAHUPOBAHUU U ITPOBEIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

— BOCIUTaHUE y oOyyaroumxcs YOeKIEHHOCTH B T'YMaHUCTHYECKON HaIpaBIEHHOCTH
XUMHUH, €€ BaXKHOM POJIU B PEelICHUH II100aIbHBIX MPOOJIEM PALlMOHATIBHOIO MPUPOIONOIb30BaHHUS,
MOTIOJHEHUSI HHEPreTHUUECKUX PECYPCOB M COXpPAHEHHs! MPHUPOJHOIO PABHOBECHS; OCO3HAHHS
HE00XO0IMMOCTH OEpe’KHOI0 OTHOIIEHHS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKXkKe NMPHOOpETeHHUs
OTbITa MCMOJIb30BAaHUS MOJNYYEHHBIX 3HAHUN Ui MPUHSATHS T'PAMOTHBIX PEIIEHUN B CHUTYyalMsX,
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CBSI3aHHBIX C XUMUYECKUMHU sBJIeHUAMU. Llenu u 3amaun uzydeHus npeamMera « XuMus» MoTyduIn
MOIPOOHYI0 METOIMUYECKYIO MHTEPIIPETALIUIO B pa3Jiesie MPOrPaMMBI.

«[Inanupyembie pe3ynbTaTbl OCBOCHHUS MpeAMeTa», Oimarofaps uyeMy oOecredeHo 4ETKOe
MPEACTABICHUE O TOM, KaKUE€ 3HAHUS M YMEHMS HMMEIOT MPsSMOE OTHOUICHHWE K pealu3aluu
KOHKPETHOM LIEJIH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme cpeanero oOmero oOpazoBaHus «XUMHs», W3ydaeMas Ha 0a30BOM YpPOBHE,
npu3HaHa o0O0s3aTeNIbHBIM Y4eOHBIM MpPEIMETOM, BXOISALIMM B COCTaB MPEAMETHOI ob6iacTu
«EcrecTBeHHBIC HAyKN» Y4YeOHBIM IJIAHOM Ha €€ M3y4eHHe OTBEACHO /8 yueOHBIX yaca.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHWSA YYEBHOI'O ITPEJIMETA
«XHUMUS»

@I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOTPaMM
CpeaHero npogeccuoHanbHOro 00pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOW Ui pa3paOOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS IPOTpaMM
cpeaHero o011ero oopa3oBaHus SBIAETCS CUCTEMHO-ESATEIbHOCTHBIIN MOIXO/.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM TIOAXOIOM B CTPYKTYpPE JIHYHOCTHBIX
pe3yibTaTOB OCBOGHUS IpeaMeTa «XUMHs» Ha YpPOBHE CpelHero mnpogecCHOHAIbLHOIO
00pa30BaHUs BBIACTICHBI CICIYIOIIUE COCTABIISIONINE:

— OCO3HaHHE OOYyYalOIIMMHUCA POCCUHMCKON TIpakAaHCKOM  HMJIEHTHMYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOTIPEIEIICHUIO;

— HaJINYMe MOTUBAIMH K 00yUYEHHIO;

— I[[EJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEKJCHWH JHMYHOCTH HA OCHOBE
KJIOYEBbIX [IEHHOCTEN M UCTOPUUECKUX TPaguLUil 6a30BOM HAyKU XMMUHU;

— TOTOBHOCTh M CIIOCOOHOCTh  OOYYarOIIUXCS pPYKOBOACTBOBAaTbCSI B  CBOEH
JeSITeIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKAaMH, HPUCYIIMMU  IIEJIOCTHOH  CUCTEMe
XUMHYECKOTro 00pa3oBaHUs;

— HaJIM4YMe NMPaBOCO3HAHUS SKOJIOTMYECKON KYJIbTYphl M CIOCOOHOCTH CTaBUTh LIENTU U
CTPOWTH )KU3HEHHBIE TIAHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa « XUMHUS» TIOCTUTAIOTCS B €AMHCTBE Y4eOHOU
U BOCIHUTATEIBHON jgesTenbHOCTH. OpraHu3ai B COOTBETCTBHH C T'YMaHHCTHYECKHUMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTAMH M  HJ€AJaMH  POCCUICKOro
TpaXIAHCKOTO OOIIeCTBa, MPHUHATHIMH B OONIECTBE HOPMAaMH | TPAaBHJIAMH TOBEICHHS,
CHOCOOCTBYIOUIMMHU TIpOIlEcCaM CaMOIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHS IMpeaMeTa «XUMHs» OTpa)karT cHOpMUPOBAHHOCTD
OTIBITA TIO3HABATEIBHOM U MPAKTUIECKOH NEATETHHOCTH 00YUAIOMIMXCS 110 peaTu3aliil IPHHSATHIX B
00111eCTBE 1IEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pasknanckoro BoCnMTaHus:

— 0CO3HaHMs OOYyYarOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX TIpaB M 00s3aHHOCTEH,
YBKEHHSI K 3aKOHY U TIPABOTIOPSIKY;

— NpPEeJCTaBICHUS O COLUAIBHBIX HOpMaX M MPaBUIAX MEXJINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH [EATENbHOCTH TPH CO3JaHUU y4eOHBIX
NPOEKTOB, pENICHWH Yy4YeOHBIX W  IIO3HABATEIBHBIX 3aJad, BBITOJHECHHH XHUMHUYECKHX
HKCIIEPUMEHTOB;

— CIOCOOHOCTH TTOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI
JPYTUX MpU aHAJTU3€ Pa3IMYHbIX BUJOB YUeOHOM NesATeIbHOCTH;

2. IMaTpuoTHYECKOro BOCMUTAHUS:



— [ICHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY M HayYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHMUH;

— YBaXECHUS K IPOLIECCY TBOPYECTBA B 00IACTH TEOPUHU M IMTPAKTUIECKOTO IIPUMEHECHHUS
XUMHH, OCO3HAHHSI TOTO, YTO JIOCTHXKEHHS HAyKH €CThb pe3yJbTaT IJIUTEIbHBIX HAONIOJICHHA,
KPOHOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHUKOB,;

— MHTEpEeCa M TO3HABATEIbHBIX MOTHBOB B IOJYYCHHH M TOCIEAYIOUIEM AaHaJN3e
UH(pOpPMAIIHMH O TIEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHOM XUMHUH;

3. JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

— CIOCOOHOCTH OIICHMBATh CHUTYallMH, CBA3AHHBIE C XUMHUYCCKUMH SBICHHUSAMHU, H
NPUHUMATh OCO3HAHHBIC pPEIICHUS, OPHEHTHPYSICh HAa MOPAIBLHO-HPAaBCTBEHHBIE HOPMBI H
[IEHHOCTH;

— TOTOBHOCTH OILIEHMBATh CBOE MOBEJCHUE W MOCTYIKH CBOMX TOBAPHIIEH C IMO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJIEACTBUN ITUX MMOCTYIKOB;

4. ®opMuPOBaHNS KYJIbTYPhI 310POBbSI:

— NOHMMAaHMS IIEHHOCTEH 3I0pOBOTO M Oe30macHoro odpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOUICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

— COONIOACHHSI TPaBWJI OE30IaCHOr0  OOpamieHWsT ¢ BEIIeCTBAMH B OBITY,
HIOBCETHEBHOM KHU3HU U B TPYAOBOHU JIATEIBHOCTH;

— NOHMMaHHS [EHHOCTH TPABWJI WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO 0€301acHOTO
NOBE/ICHHSI B CHUTYalUsIX, YTPOXKAIOMIMX 30POBBIO M KHM3HHU JIIOEH; OCO3HAHMS MOCIEACTBHHA U
HETPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOTOJIsI, HAPKOTHKOB, KypEHHS);

5. TpyaoBoro BocnuTaHusi:

— KOMMYHHKAaTHBHOH KOMITETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JIEATEIbHOCTH,
OOILECTBEHHO IOJIC3HOM, TBOPUYECKOI U APYTUX BUAX ACATEIBHOCTH;

— YCTAaHOBKM HAa aKTHBHOE YYaCTHE B PEIICHUHM NPAKTUYECKUX 3a/1a4 COIHAIBHOMN
HAaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

— MHTEpeca K MPAKTHUYECKOMY M3YyYSHHIO MPOo(eccHil pa3imyHOro poaa, B TOM YHCIe
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HaHUH 110 XUMHH;

— YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBUAYAJIbHOW TpaeKTOpUH 0Opa3oBaHuS,
Oyaymeii mpodeccruu W peanu3alii COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6. IKOJOTMY€eCKOro BOCIUTAHUSA:

— HKOJIOTHUECKU  IIeJIeCOO0Pa3HOr0 OTHOIIEHUS K MPHUPOJAE, KaKk HMCTOYHUKY
CYIIECTBOBAaHMSI )KU3HU Ha 3eMIIE;

— NOHMMaHMs  IJI0OATBHOTO  XapakTepa JKOJOTMUYECKHMX  MpoOsieM,  BIUSHUS
HYKOHOMHYECKUX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIIMATIBLHOMN CpeJIbl;

— OCO3HaHMsI HEOOXOJMMOCTH MCIOJIb30BaHMUS JIOCTM)KEHUH XHMHUHU JJIs PEUIeHUs
BOTIPOCOB PAIIHOHAILHOTO IPUPOIOTIOIH30BAHNUS;

— AKTUBHOT'O HENPHATUS JEHCTBHM, MPUHOCAIIMX Bpell, OKPYXKai IIed NpUpOIHOM
cpedae,  YMEHHsS  TNPOTHO3MPOBATh  HEOJATONPHSTHBIE  JKOJOTUYECKHE  ITOCIEICTBUS
IpeANpUHUMAEMbIX ISHCTBUI U MTPeI0TBpaIlaTh UX;

— HAJIMYHS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHUECKOW KYIbTYPHI, OTBITA
NeSITeIbHOCTH  DKOJOI'MYECKOM  HANpaBIEHHOCTH, YMEHHMsS  pPYKOBOJACTBOBATbCS HMH B
MI03HABATENBHOW, KOMMYHHKATUBHOW M COIMAIBHOMN MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
IPOTHBOCTOATH MJICOJIOTHU XeMOPOOHH;

7. LleHHOCTH HAYYHOTO MO3HAHUS:

— c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHKH;

— NOHUMaHMs cHenU(UKY XUMUU KaKk HAayKH, OCO3HaHHs €€ poiu B (HopMUpPOBaAHHH
PaMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JAHWH IIEJIOCTHOTO MPEICTABICHHUS 00 OKpY)KarolieM

8



MUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0JieM COXPaHEHHUS TPUPOJTHOTO PABHOBECHS;

— yOexAEHHOCTH B 0COOO0N 3HAUMMOCTH XUMUH U COBPEMEHHOM IIUBUIIM3AINH: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BaKHOW POJM B CO3JAaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpbI, PEHICHUU TJI00ANBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOU,
DHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B PAa3BUTHH MEIUIIUHEI, 00eCTICUeHUN
YCIIOBUH YCHEIIHOTO TpyJa M SKOJOTHYECKHM KOM(OPTHON >KM3HM KaXIOro 4jieHa oOIlecTBa
€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHUMaHUS CYLIIHOCTA METOJIOB MO3HAHHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HAayKaX, CIIOCOOHOCTM HCIIOJNb30BaTh IIOJydyaeMble 3HAHUS [UIsl aHaIW3a U
OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEro MUpa U MPOUCXOANUX B HEM M3MEHEHHU; YMEHHUS JelaTh
000CHOBAaHHbIE 3aKIIFOUEHUS HAa OCHOBE HAY4YHBIX (DAKTOB M HMMEIOIIMXCS JaHHBIX C LEIbI0
MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO HUCIOJB30BaTh XMMHYECKHE 3HAHUS Ui PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

— MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM JAESTENIbHOCTH;

— TFOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TMOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

— WHTEpeca K OCOOCHHOCTSM TpyAa B pasaudHbIX cdepax mpodeccnoHATEHOMI
JIeATETbHOCTH

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHMSI Y4eOHOro mnpeamera «XHMHUS» Ha YpOBHE
cpeaHero Mpo(ecCHOHAIBHOrO 00pa3oBaHMs BKIJIIOYAIOT: 3HAuMMble [UId  (OPMHUPOBAHUS
MHUPOBO33pEHUsI 00YUAIOLIUXCSI MEXAUCIUIITIMHAPHBIE (MEXIIPEAMETHbIE) 00LIEHAYYHbIE TIOHATHUS,
OTpaKaloIMe IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeUU(pUKY METOJO0B MO3HAHMUA,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, 3HEPTUs, SBJIEHUE, Ipoliece,
cucTeMa, HaydHbld (DakT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIel0BaHHUE,
HaOJIO/IeHue, M3MEpEeHue, OHKCIEPUMEHT W [Jp.); YHHUBepcalbHble YydeOHble JIEHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKAaTHBHBIE, peryJliTUBHBIE), oOecrneunBaromue (GopMupoBaHue
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH UM COLMAJIBHOM KOMIETEHUMH OOydaroluxcs; CHOCOOHOCTb
00yYaroImuxcsi UCMOJIb30BaTh OCBOEHHBIE MEXIUCIUILUIMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHUS U
YHHUBEpCalbHbIe yueOHbIE IEHCTBUS B T03HABATEIBHON M COLMAIBHOMN MPAKTHUKE

MertanpeameTHble  pe3yibTaThl OTPAXKAIOT OBJIAJCHHWE YHUBEPCAIbHBIMU  y4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU

OgiajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMH:

1. ba3oBbIMM T0rMUecKMMH A€l CTBUSIMU:

— CaMOCTOSITENIbHO (POPMYJIMPOBaTh M aKTyaJIM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

— OIPEACIIATh LENH IEATENbHOCTH, 3a/1aBas MApaMETPbl U KPUTEPUH UX JOCTHKECHMS,
COOTHOCHTD PE3YyJIbTaThl AESITEILHOCTH C TIOCTABICHHBIMU LENISIMH;

— MCIIOJIb30BaTh IIPU OCBOCHNUHU 3HAHUH NPUEMBI JIOTUYECKOTO MBIIIJIEHHS] — BBIJIEISTh
XapaKTepHble TMPU3HAKM TOHSATUA M  yCTaHAaBIMBaTh HUX  B3aHMOCBSA3b, HCIOJb30BaTh
COOTBETCTBYIOIIME MMOHATHUS Il OObSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

— BbIOMpATh OCHOBAHMSI U KPUTEPUU I KIACCU(PUKALUU BEIIECTB U XHMHUYECKUX
peaKuuii;

— yCTaHaBIMBATh TPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMMU;

— TPOUTH JIOTUUECKUE PACCYX ACHMsI (MHAYKTUBHBIE, ACIYKTUBHBIE, 10 aHAJIOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B pacCMaTpUBAEMbIX SBJICHUSX, (POpPMYIUpOBaThH
BBIBOJIbI U 3aKJIFOUYEHHS;

— IOPUMEHSTh B TMIPOLECCe II03HAHUS, MCIONb3yeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBbIE) MOJIENU, TPEOOPA30BHIBATH MOJIENIbHBIE MTPECTABICHUS — XUMHUYECKHUI 3HAK (CHMBOII)
JJIeMEHTa, XUMUYecKas (GopMmyna, ypaBHEHHE XUMHUYECKOW peakiuu — MpH pPElIeHUH Y4eOHBIX
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MIO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbIE MOJEIbHbIE MPEACTaBICHUS AJIS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIN;

2. Ba3oBpIMM HcCI€10BATEILCKUMH AeHCTBUAMU:

— BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLU;

— dopMynupoBaTh LENM M 3aJa4d HMCCIEJOBAHUS, UCIOJIb30BATH IOCTABJICHHBIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

— BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS U MPOBEIEHUS YUEHUUYECKUX
9KCHEPUMEHTOB, COBEPLICHCTBOBATH YMEHUS HAOMIONATh 3a XOJOM IIPOIEcca, CaMOCTOSITEIbHO
MPOTHO3MPOBATh €ro  pe3yibTar, ¢(OpMyIUpoBaTh OOOOMIEHUS H BBIBOJIBI OTHOCUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

— nproOpeTaTh ONBIT YYEHUYECKOH HCCIeI0BaTEeIbCKOW U NMPOEKTHON J1eATEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B [IO3HAHUS;

3. IIpuémamu padorsl ¢ nHGoOpManueii:

— OpPUEHTHUPOBAThCSI B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (HaydHO-TOMYJIsIpHas
JauTepaTypa XMMHUYECKOI'O  COJEpXaHHWs, CHOpaBOYHbIE I1ocolus, pecypcsl VHTepHeTa),
aHaAJIM3UPOBaTh MH(POPMALIMIO PA3JIMYHBIX BUIOB U (HOPM Npe/ICTaBIECHUS, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

— (bopMynHUpoBaTh 3alpPOChl U MPUMEHATh PA3IMYHbIE METOJbI IIPU MOMCKE U O0TOOpE
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

— npuoOpeTaTh  ONBIT  HUCHOJb30BaHUS  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U pa3IMYHBIX IOUCKOBBIX CUCTEM,;

— CaMOCTOSITENIbHO BBIOMpaTh ONTUMalbHYIO (OpMY MpeaCTaBileHHs HH(OpMaruu
(cxembl, TpadUKH, JUArPaAMMBbI, TAOJIHIIBI, PUCYHKH H T 1),

— UCMOJIb30BaTh HAYYHbIM S3bIK B KayecTBE CPEJACTBA NpHU pPaboTe C XUMHUYECKOH
uH(popMaLel: MPUMEHATh MEXIIpeIMETHbIE (pU3NUecKue 1 MaTeMaTHUeCKHe) 3HaKU U CUMBOJIBI,
dopmybl, a00OpeBHATyphl, HOMEHKIATYPY;

— HCIIOJIb30BaTh U Mpeo0pa30oBbIBATH 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATTISITHOCTH

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

— 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMoW TeMbl B XOJ€ Juaiora W/Wiu
JUCKYCCHH, BBICKA3bIBaTbh UJICH, q)OpMYJ'II/IpOBaTI) CBOM IPCATTIOKCHUSA OTHOCUTCIIBHO BBLIMTOJIHCHUA
IIPEUI0KEHHON 3a1a4H;

— BBICTYIIATH C HpCSGHTaHI/IGI\/JI PE3YIbTATOB MMO3HaBaTEILHON ACATCIIBbHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMM IPU BBIIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTA, TPAKTHYECKOW pabOThl MO WCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3alMu y4yeOHOro MpoekTa M (OpMyIupoBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
MCCJIEIOBaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0OJ€ 00CYX/IeHN 1 0OMEHAa MHEHUSIMU

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

— CaMOCTOSITENIBHO ~ IUIAHUPOBAaTh M OCYLIECTBJISATH  CBOIO  ITO3HABATENbHYIO
JeSTEeIbHOCTb, ONpeAensas €€ LenM M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HeoOXOAMMOCTU
KOPPEKTHpOBATh  IpeJUlaraéMblii  anropuT™M  JEWCTBUH TpHU  BBIIOJIHEHUH  y4eOHBIX U
HCCJIEIOBATENbCKUX 3a/a4, BbIOMpaTh Haubosnee 3(pQGEeKTUBHBINA CIOCO0 MX pElIeHUs C y4€TOM
MIOJIyYEHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKHUX PEAKIIMIX;

— OCYILECTBIISITh CaMOKOHTPOJIb CBOEH [EATEIbHOCTH HAa OCHOBE CaMOaHalIu3a M
CaMOOLIEHK!U
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INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPAaMMBI CPEHETO 00IIEro 00pa3oBaHMs 0 XUMHUU
Ha 0a30BOM ypOBHE OpPUEHTHPOBAHBI Ha 00ECIIeUeHHE TPEUMYILIECTBEHHO 00111e00pa30BaTeIbHON U
OOMIEKYIbTYpHOH TOATOTOBKU oOydarommxcs. OHM BKJIIOYAIOT: CreHU(pUYEcKue Ui y4eOHOTOo
npeaMera «XuMUs» Hay4dHble 3HaHUS, YMEHHUS U CIIOCOObI IeHCTBUI IO OCBOEHUIO, HHTEPIPETALUU
n Hpeo6pa3OBaHm0 3HaHI/II71, BUbI JCATCIBHOCTHU 110 MOJYYCHUIO HOBOT'O 3HAHUA U NPHUMCHCHUIO
3HAaHUM B pa3iMUHbIX Y4eOHBIX M PEAJbHBIX >KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C XHUMuUEH. B
porpaMme NpeAMETHBIE PE3YIbTATHL.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

1) copmuposannocms npedcmasnienuli: 0 XUMHUUECKON COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MMpa, POJIM XHMUU B IIO3HAHUM SBJICHUH MNPUPOIbl, B (OPMHPOBAHUU
MBIIUICHUSI M KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOM ISt
peLIeHHs] IPAKTHUECKUX 3a]1a4 U 9KOJIOTHYECKH 0OOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 3/10pPOBBIO U
MIPUPOJHOM CpelIE;

2) 6nadenue CUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIOJIArAIOIUE
HNOHSTHUS (XMMHYECKHH 3JIEMEHT, aToOM, 3JIEKTPOHHAas 000J0YKa aToOMa, MOJIEKYNa, BaJIEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, XHUMHUYECKasi CBS3b, CTIpPYKTypHas Qopmyna (pa3BépHyTas u
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJIIPHBIN 00BEM, YIIIEPOAHBIA CKeNeT, QYHKIMOHAIbHAS
rpynmna, pagukang, HW30MEpHs, H30MEpbI, T'OMOJIOTMUECKHN psAl, TOMOJIOTH, YIVIEBOJLOPOJBI,
KHUCIIOPOJI- M A30TCOJEpXAIUe COEJUHEHHS, MOHOMEpP, IIOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCTUHEHNS); TECOPUU U 3aKOHBI (TEOpUsl CTPOEHHsI OPraHUYECKUX BEIIECTB
A M BbyrnepoBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK
XUMHUH; MUPOBO33PEHUYECKHE 3HAHHUS, JIEKALINE B OCHOBE IOHUMaHUS IPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUHM, (DaKTOJIOTMUECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30I1aCHOM HCIIOJIb30BaHUM BA)KHEHIIHMX OPraHUYECKUX BELIECTB B OBITY M IMPaKTHUYECKOU
JIeSITEIIbBHOCTH YEJI0OBEKa,

3) cghopmuposanHocms  yMeHull  8blAGIAMb  XapaKTEPHbIC TPU3HAKKW  TOHATHH,
YCTaHABJIMBATh X B3aNMOCBA3b, UCITIOJIE30BATbCOOTBECTCTBYIOIINEC IMTOHATHA IIPHU OITMCAaHWUU COCTaBa,
CTPOEHMS U NPEBPALLEHUI OPraHNYECKUX COCINHEHNUN;

4) cpopmuposannocmes  yMeHUU  UCHONb306AMb  XUMHUYECKYH0 CHUMBOJHMKY  JUIS
COCTAaBJIGHUSI  MOJIEKYJIApDHBIX U CTPYKTYpPHBIX  (pa3BEPHYTOW, COKpaméHHOH) (dopmy
OpraHMYECKHUX BEUIECTB M YPAaBHEHUN XUMHUUYECKHX PEaKUUM; u320masiueams MOJEIU MOJEKYI
OpPraHMYECKUX BEIIECTB I NIUIIOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

5) cpopmuposannocmes  yMeHUll  YCMaHaeIueams MIPUHAJIEKHOCTh U3YYEHHBIX
OpPraHMYECKUX BEIECTB 110 UX COCTaBY U CTPOCHUIO K ONpPEAeIEHHOMY KJIacCy/TpyIIe COeAMHEHUI
(yrae- BOZOpOABI, KHCIOPOA- U  a30TCOAEPXKAIIME COCIAUHEHMs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUs); dasamb MM Ha3BaHUs Mo cucrtemarnyeckoi HomeHkinatype (IUPAC), a Ttakxke
MNPUBOJUTE TPHUBUAJIBHBIC HA3BAHUA OTACIBHBIX OPraHUYCCKHUX BCHICCTB (BTI/IJ'IGH, IMPOIIUJICH,
alleTUiIeH, STWIEHIJHNKOIb, TIMLIEPHH, (eHon, (opManbaeru, aueTalbleruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJICMHOBAs KUCIIOTA, CTEapHHOBAasl KUCIIO- Ta, TJIHOK03a, (PYyKTO3a,
KpaxmaJl, [eJUTF0JI03a, TIUIHH);

6) chopmuposanHocms yMeHus onpeoenams BUAbl XUMUYECKON CBSI3U B OPTaHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);
7) chopmuposanHocms  yMeHus — NpuMeHsmb  TIOJNOXKEHUS  TEOPUU  CTPOCHHUS

oprannueckux BemecTB A M bytnepoBa i1 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MaCChI BEIIECTB;

8) CcopMUPOBAHHOCIb YMEHUU XapaKmepu3oeams COCTaB, CTpOCHHE, (PU3NYecKHe H
XUMUYECKHE CBOMCTBA TUIHMYHBIX TPEICTABUTENICH Pa3IMUHBIX KJIACCOB OPTaHWYECKUX BEIIECTB
(MeTaH, dTaH, dTUJICH, MPOIMUJIEH, alleTHIIeH, OyTaauen-1,3, metunOyraauen-1,3, 6€H301, METaHOII,
ATAHOJI, ATUJICHTJIMKOJb, TJIMIEPUH, (DEHOJ, aneTanbJeTh]l, MypaBbHUHAs M YKCYCHas KHCIIOTHI,
IJII0K03a, Kpaxmall, LeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTA); ULIIOCMPUpPO8anms TEHETUUECKYIO CBS3b
MEXJy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PpEAKIHl C HCIOJIb30BAHUEM
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CTPYKTYPHBIX (popmyir;

9) cpopmuposannocmes  ymenus Xapakmepuzo6amv WCTOYHHKH  YIIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOJHBIN Ta3, yroJib), CIIOCOOBI MX NMEPEPAOOTKH M MPAKTUUYECKOE NMPUMEHECHHE
IPOJYKTOB EPepadOTKHU;

10)  cghopmuposannocme ymenuti nposoOums BHIYUCICHHS 110 XUMHUYSCKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIECTBA MIIM MPOIYKTa PEaKIuH 10 W3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOIHBIX BEILECTB WM MTPOYKTOB PEAKIUN);

11)  cgpopmuposannocmes ymenuii eradems CUCTEMOUW 3HaHHMH 00 OCHOBHBIX METOAAX
HAyYHOTO TMO3HAHUS, WCIOJIb3YEMBbIX B XMMHUU IPHU U3YyYCHHH BEIIECTB U XUMHUYECKHX SBIICHUI
(HabmofeHne, W3MEpEeHUe, OSKCIEPUMEHT, MOJICIIMPOBAHUE),  UCNOIb308aMb  CUCTEMHBIC
XUMHUYECKHE 3HAHUS [UIsl IPUHATHS PEUICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C
BEIIECTBAMH U UX MIPUMEHEHHEM;

12)  cpopmuposannocme ymenuii cobnodams npasuia TOJNB30BaHUS XHUMHUYECKON
nocynoii M nabopaTOpHBIM O0OpYIOBaHMEM, a TaKXKe IpaBHia OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBIITOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

13)  cghopmuposannocme ymenui nAGHUPOBAMb Y GbINOIHAND XAMHUUYECKUN SKCIICPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIECTB MPU HArpeBaHHM, MOJIyYEHUE STUJICHA U H3YyYEHHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMN OPTAaHMYECKUX BEIIECTB, JICHATYpaIlis OCIIKOB IPH HATPCBAHHH,
[[BETHBIE pPEaKIMK  Oel- KOB) B COOTBETCTBUU C IMpPaBWJIAMU TEXHUKH O€30MacHOCTH IpHU
oOpalieHuu C BEIIECTBAMHU U JIaOOpAaTOPHBIM OOOPYIOBAHUEM, MPeOCmAasiams Pe3yabTaThbl
XUMHYECKOTO  JKCIEpUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX peaKUUd u
@opmynuposeams BHIBOJIBI HA OCHOBE 3THUX PE3YIbTATOB;

14)  cghopmuposannocmv  ymenuli  Kpumuuecku — AHAAUZUPOBAMb  XUMHUYECKYIO
uH(pOopMalLKIo, IOJy4yaeMyto U3 pa3Hbix ucrounukoB (CMU, UutepreTt u ap.);

15)  cghopmuposannocme ymenui cobaodams npasuia KOIOTHIECKU IETIECO00Pa3HOTO
NOBEJCHUS B OBITY WM TPYAOBOW JESITEIBHOCTH B MEISAX COXPAaHEHHS CBOETO 3J0POBBS U
OKpYXKarollled MPHUPOAHON Cpedbl; 0co3HAéams OMACHOCTh BO3JICHCTBUS HA JKHUBBIE OPTraHU3MBbI
ONpENENEHHBIX OpPraHWYEeCKUX BEUIECTB, MOHMMas cMbica mnokasarens IIJAK, noacuams nHa
npuMepax CrnocoObl YMEHBIICHHs] W MPEAOTBpAIlEHUsT MX BPEIHOTO BO3JIEHCTBUS HA OPTaHHU3M
YeII0BEKa;

16) s oOydaromuxcsi C OTrpPaHHYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBBS:  YMEHHE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB M XUMUYCCKHUX SBJICHHH;

17)  nmns chensix W CAa0OBHUISAMIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh peibedHO
TOUEYHYIO cucteMy 0bo3HaueHuil JI bpaitns 11 3anucu XuMuueckux Gopmyi

[TpenmeTHBIE pe3ynbTaThl OCBOCHUs Kypca «O0mmast 1 HeopraHHIecKasi XUMHES OTPaXaroT:

1) cpopmuposannocme npeocmagieHul: 0 XUMHUUECKONW COCTaBIISIOIIEH eCTeCTBEHHO-
HAayyHOW KapTUHBI MHpa, POJM XHMHUU B I[O3HAHUU SBJICHUNW MPHUPOAbI, B (OPMHUPOBAHUU
MBILIUIEHUS] M KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOJUMOM s
pelIeHus MPaKTHYECKUX 3a/1a4 M SKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOIIECHUS K CBOEMY 3/I0OPOBBIO H
MIPUPOJHOM Cpelie;

2) éadenue CUCTEMOW XUMHUYECKUX 3HAHWH, KOTOpas BKIFOYAET: OCHOBOITOJIATAIOIIHE
NOHATHS (XMMHYECKUH DJIEMEHT, aTOM, M30TOM, S-, P-, U-2JIeKTpOHHBIC OpOMTAM aTOMOB, HMOH,
MOJIEKYJIa, MOJb, MOJSIPHBI 00BEM, BaJICHTHOCTH, JIEKTPOOTPHUIIATEIIFHOCTD, CTENICHh OKHCIICHHUS,
XUMHUYecKast CBs3b (KOBaJEHTHAas, HWOHHAs, MeTaJlIMuyecKas, BOJOPOAHAs), KpHCTaNIH4yecKas
pemeéTka, TUIBl  XMMHUYECKMX  PEakUHWi,  pacTBOpP,  IJEKTPOJIUTBHI,  HEIJIEKTPOJIHTHI,
AIIEKTPOIUTUYECKAsT TUCCOIMALINS, OKUCIUTEb, BOCCTAHOBUTEINb, CKOPOCTh XMMUYECKONW peaKIiH,
XUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TE€OpUs BJIEKTPOIUTUYECKON IHUCCOLMALNU,
nepuoauieckuii 3akoH J{ I MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MMPEBpaAIICHUA DHEPIrUU IIPH XUMHYCCKUX peaKHI/IS[X), 3aKOHOMECPHOCTH, CUMBOJIIMYECKHAH SI3BIK
XUMHH, MUPOBO33pEHUECKUE 3HAHMUS, JIeXKAI[MEe B OCHOBE MIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJIEHUH, (AKTOJIOTHUYECKHUE CBEJEHHS O  CBOWCTBax, COCTaBe, IOJYYEHUU U
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0€30I1aCHOM HCIOJIb30BAaHUU BaXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JeSITeTIbHOCTH YeNIOBEKa,

3) cpopmuposannocmes  yMeHull  GblAGNAMb  XApAKTEPHbIE IPU3HAKU  IOHSITHH,
yemauaenueams WX B3aUMOCBSI3b, UCHOb306amMb COOTBETCTBYIOIIME IIOHATHS IPU ONHCAHUU
HEOPraHMYECKUX BELIECTB M UX NPEBPAIECHUN;

4) cpopmupogaHHocmes  yMeHUl  UCHONb306aMb  XUMHUYECKYI0 CHMBOJUKY  JJIs
cocTaBiieHUsI (OpMyJl BEIIECTB U YPAaBHEHHH XUMHMUYECKUX PpEaKLUUH; CHUCTEeMaTHYECKYIO
HomeHknarypy (IUPAC) u TpuBHManbpHble Ha3BaHMS OTIEJIbHBIX HEOPraHUYECKHX BEILECTB
(yrapHblil ra3, yriekuciblii ra3, aMMuak, raméHas U3BeCTb, HEraléHas M3BeCTb, IUThEBAs COJa,
IUPUT U Jp.);

5) cpopmuposannocme  ymeHull onpeoensams BAIECHTHOCTb M CTENEHb OKUCIICHUS
XMMHYECKHX JJIEMEHTOB B COCAMHEHHUSX pa3IMYHOIO COCTaBa; BHJ XHMHUYECKOH CBS3U
(KOBaJIeHTHasl, MOHHAs, MeTaJUIMYecKas, BOJOPOJHAs) B COEAMHEHUSX; THUIl KPHCTANIMYECKOM
PEmETKN KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJICKYJISIpHAsi, MOHHAs, METAJTMUECKasi); XapakTep
Cpezibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUM;

6) chopmMupo8anHoCcms yMeHUuti yCmaHasiuéams TPUHAUIEKHOCTh HEOPraHUYECKUX
BEIIIECTB I0 UX COCTaBy K OMNpPENeIEHHOMY KJaccy/Tpynne coelnHeHHH (IpocThle BElecTBa —
METaJUIbl U HEMETAILJIbI, OKCUIBI, OCHOBAHHS, KHCIOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIN );

7) cpopmuposannocmes  yMeHull  packpvléams  CMbICI  MEPHUOAMYECKOr0  3aKOHA
I 1 MenpneneeBa W JACMOHCTPHPOBATH €0  CHCTEMATH3UPYIONIYI0, OOBSICHHUTEIBHYIO U
HIPOTHOCTUYECKYIO (PYHKLINY;

8) chopmMuUpo8aHHOCMb YMEHUUl XapaKkmepu3oeams SIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHX 371eMeHTOB 1—4 nepuonoB [lepuoandeckoit cucreMbl XumMuueckux 3iaemenTos [ U
MeHeneeBa, UCTIONB3Ys MOHITUS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY, «IHEPTETHYCCKUE YPOBHUY;
00bsACHAMb 3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB XMMHUECKUX 3JIEMEHTOB U MX COCIMHEHHUH I10
nepuoaaMm u rpynmnam Ilepuoandeckoit cucremMsl XUuMU4YeCKUX 1eMeHToB /[ 1 Menneneesa;

9) chopmuposannocmo ymenuil xapakmepuzosams (onucvieams) 00IIHEe XUMHUYCCKHAC
CBOICTBa HEOPraHMYECKHX BELIECTB PpA3IMYHBIX KJIACCOB; nOOmMEepicOams CyIECTBOBAHUE
TEeHETUYECKOM CBSI3M  MEXAY HEOpPraHMYeCKUMM BELIECTBAMU C TIOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHIA;

10)  cqopmuposannocmes  ymenus — Kiaccugpuyupoéams XAMHUYECKHE pPEaKIHUU IO
pa3IMYHBIM MPHU3HAKaM (YUCITy U COCTAaBY PEarHpyIONIUX BEIIECTB, TEIUIOBOMY A(PPEKTy peakiu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

11)  cghopmuposannocme ymenuti cocmasnsimes ypaBHEHHS PEaKIMi pa3IMYHBIX THIIOB;
MOJIHBIE U COKPALIEHHBIE YPaBHEHUS PeakIUi HOHHOTO 0OMEHa, YUHUThIBasl YCIOBHS, IPU KOTOPBIX
9TH PEaKIMU UIYT A0 KOHIIA;

12)  copmuposannocme  ymenuil  nposoOoumsv — PEAKUMH,  MOATBEPIKIAOIINC
Ka4eCTBEHHBI COCTAaB Pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB; PACHO3HABAMb OIBITHBIM ITyTEM
MOHOB, ITPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;

13)  cgopmuposannocme  ymenuu  packpwieame CYILIHOCTb OKHCITUTEIFHO-
BOCCTaHOBUTEJIBHBIX PEAKIHi MOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OalaHCca ATUX peakIuii;

14)  cgpopmuposannocme ymenuii 00bACHAMbG 3ABUCHMOCTh CKOPOCTH XHMHYECKON
pPEaKIMU OT PA3INYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS] XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU
oT BHenrHero BozaencTBus (nmpunnui Jle [larense);

15)  cgopmuposannocme ymenuii xapakmepuzoeams XAMAYECKUE TIPOIECCHI, JISKAIINE B
OCHOBE TPOMBIIIJICHHOTO MOJYyYeHHsS CEpHOW KHUCIOTHI, aMMHakKa, a Takke cHOpMUPOBAHHOCTH
npecTaBieHui 00 OOMMX HayyHBIX NPUHLUIAX M HKOJOTHUECKUX MpolieMax XMMHUYECKOTro
MIPOM3BOJICTBA;

16)  cgopmuposannocme ymenuii npogoOums BBIYUCICHUS C UCIIOIB30BAHUEM MOHSTHS
«MaccoBasi JIOJIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIECHHUH Ta30B MPH XUMUYECKHAX PEaKITUX,
Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM OOBEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIWU BEIIECTB, TEIJIOBOTO d(PQeKTa peakui Ha OCHOBE 3aKOHOB
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COXpaHEHMSI MACChl BEILIECTB, MPEBPAICHUS U COXPAHEHUS SHEPTUU; CHOpMUPOBAHHOCb YMEHUl
cobnodams npasuia TOIH30BAHUS XUMUYECKOW MOCYIOW W JTa0OpaTOpHBIM 00OpyIOBaHHEM, a
TaK)Ke MpaBuiia OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBHM C WMHCTPYKLUHUSMHU IO BBIITOJHEHUIO
1a00PaTOPHBIX XUMHUYECKHUX OIBITOB;

17)  cghopmuposannocme ymenuil nAGHUPOBAMb U GbINOIHSAMbG XAMUYECKAN SKCIICPUMEHT
(pasnmosxeHue MepoKCUaa BOJAOPOa B MPUCYTCTBUU KaTAIM3aTOPa, ONMPEACICHUE CPEIBl pAaCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCATBHOI'O MHIUKATOPA, BIMSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIHH, pe- akIuh HOHHOTO OOMEHa, KAa4YeCTBEHHBIC peaklud Ha Ccyinbdar-,
KapOOHaT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUSI; pEIICHHE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«Meramel» u «HemeTamnel») B COOTBETCTBUU C MpaBUIAMH TEXHUKH O€30MacHOCTH MPHU
oOpallleHun ¢ BeHIecTBAaMH U J1aOOPATOPHBIM O0OPYIOBaHHUEM, HpedCmasisims — PE3yJbTaThl
XUMHYECKOTO DJKCIIepUMEHTa B (GOpMe 3alHMCH YPaBHCHHWH COOTBETCTBYIONIMX peaKUud u
@opmynuposeams BIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

18)  cgopmuposannocmv  ymeHnuli  Kpumuuecku — AHAAUZUPOBAMb  XUMHYECKYIO
nH}OopMaIIo, MoIy4aeMyro U3 pasHbix ucTouHukoB (CMU, UaTepHeT u np.);

19)  cgopmuposannocme ymenuii cobnodams npasuila KOA0SUYECKU TEIeco00pa3HOro
MOBECHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEISIX COXPAaHEHHs CBOETO 3I0POBbS U
OKpYKArOIIeH MPUPOTHON CPEIbl; OCO3HABATh OIMACHOCTh BO3ICHCTBHS Ha >KHBBIC OPraHU3MBI
onpeAenéHHBIX BEleCTB, MoHUMasi cMmbica mokasarens [IJK, noscuames Ha mpumepax crnocoObl
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YCIIOBEKA;

20) gt OOydYaromuXcs C OTrPaHUYCHHBIMHA BO3MOXKHOCTSIMH  37I0POBBS:  YMEHHE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUICCKUX SBJICHUI;

21)  jans chenbix W CIAOOBHISIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh pelibedHO
TOYEYHYIO cucteMy obo3HaueHuit JI bpaiins s 3anucu XumMuueckux Gopmyi.

COJAEPKAHUE YYEBHOI'O IIPEJJIMETA «XUMMUS»

TeopeTnueckre OCHOBBI OPraHUYECKON XMMUH.

IIpeamer opraHM4eckol XMMHM: €€ BO3HHKHOBEHHWE, PAa3BUTHE W 3HAYCHHE B IOJYyYECHHUH
HOBBIX BEILECTB U MaTepuanoB. Teopus cTpoeHus opranndeckux coeaunennii A M byrtneposa, eé
OCHOBHbIE MoyokeHHs. CTpyKTypHbIe (OPMYJIbI OPraHUYECKUX BELIECTB ['omMosorusi, u3omMepusi.
XHUMHUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3U.

[TpencraBienue o kinaccUPUKAMM OpraHUYeCKUX BelecTB. HoMeHkIaTypa opraHnyeckux
COEJMHEHUH (CucTeMaTHyYecKas) U TPUBHAJIbHbIE Ha3BaHMs BaXKHEMIIMX MpeICTaBUTENEH KIaccoB
OpPraHNYECKHUX BEIIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHs BEUIECTB M MX NPEBPALIEHUN: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYECKHUX BEILECTB M MaTepuajaMd Ha MX OCHOBE; MOJAEIMPOBAHHUE MOJEKYI
OpPraHMYECKUX BEIIECTB; HAOJIIOJICHUE U ONMCAaHUE IEMOHCTPAI[MOHHBIX OIBITOB IO MPEBPALLCHHIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUHU (IUIaBJI€HUE, OOYTJIMBaHUE U TOPEHUE).

YTreBonopoabI.

AJKaHBI: COCTaB M CTPOECHHE, TOMOJIOTMUECKHMH psan MeraH u 3TaH — mpocTeiime
NPEJICTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOMCTBA (PEaKIMU 3aMEICHHUs] U TOPEHHS),
HaxO0’Jle- HUE B IPUPOJE, TOTYyUYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI Psii DTWIEH U MPONWJIEH — IpOCTEIne
MPEJICTAaBUTENIN AJIKEHOB: (U3WYECKHEe M XHMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHHUS U MIOJIMMEPHU3ALlN ), TIOIyYEHUE U IPUMEHEHUE.

Ankanuensl byraauen-1,3 u merunOyranuen-1,3: cTpoeHue, BaXHEWIINE XMMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUN psAld. ALETUIEH —
NPOCTEUIINK TPEJCTaBUTENb AIKHMHOB: COCTaB, CTPOEHHE, (hU3MYECKHEe W XMMUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl benson: cocraB, cTpoeHue, (QHU3MUYECKHE M XUMHUYECKHUE CBOWCTBa (peakuuu
TaJIOTCHUPOBAHUS W HUTPOBAHUs), IOJIyd€HHE M MpUMEHeHue Toryon. cocmas, cmpoeHue,
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qbus’uqecmte U Xumudeckue ceolicmaed (peam;uu 2AN10CEHUPOBAHUA U HumpoeaHuﬂ) nojiydyeHue u

npi,mezttewe1 Tokcuunocts  apeHoB  ['eHermueckas  CBA3b  MEXKIY  YIJICBOJOPOJAMH,
IPUHAJIEKAIIMMU K Pa3IU4YHbIM KJIacCaM.

[TpupoaHble MCTOYHHUKM YIIIeBOAOPOAOB [IpHponHBIA Tra3 M MOMyTHbIE HEQTSHBIE Ta3bl.
Hedtp 1 e€ npoucxoxaenne. CriocoObl epepadoTKku HE(PTU: TeperoHKa, KPeKUHT (TePMUYECKHIA,
KaTaJInTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBIIUIEHHOCTH
U B ObITy. KaMEeHHBIH yTroJib ¥ IPOYKTHI €ro mepepadoTKy.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEIIECTB U MX NPEBPALICHUI: O3HAKOMIICHHE C
o0Opa3maMu IuIacTMace, KaydyykoB W pe3uHbl; Koiutekuun «HedTe» u «Yromby; MonenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOM3BOJHBIX; IPOBEJCHHE NPAKTUYECKOH paboThI:
MIOJIy4YEHHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuémmnuwie 3a0auu

Bbluncienuss mo ypaBHEHUIO XWMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIUN).

Kucnoponconepxamue OpraHn4ecKue COeAMHEHHUS.

[IpenenpHBIE OMHOATOMHBIE CHHPTHI METaHON M 93TaHOJN: CTPOCHHUE, (U3NYECKHE U
XMMHUYECKHE CBOICTBa (peaklUuu C AaKTHBHBIMM MeETaJUIAMHU, TaJlOr€HOBOJOPOJAaMH, T'OPEHHE),
npuMeHeHue. BogopoHbie cBI3U MEXly MOJIEKyJIaMu CliUpToB. [leficTBUE MeTaHOIa U 3TaHOJIa Ha
OpraHM3M 4eJIOBEKa.

MHOroaToOMHBIE CIIUPTHI  DTHICHTIMKOIb U TIHUIEPUH: CTpOCHHE, (U3NYECKHe U
XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO ILIEIOYHBIMU METalJIaMM, KaueCTBEHHAas peaklus Ha
MHOrOaTOMHble CcOUpThI). JlelicTBue Ha opraHu3M uesnoBeka. [IpumMeHeHHe TIJIMLEpUHA U
STUJICHIJIUKOJIS.

@DeHouI: CTpOoeHNE MOJIEKYIbI, GU3NYECKHE U XUMHUUECKUE CBOMCTBA. TOKCHYHOCTH (heHOa.
[Tpumenenue penona.

Anpaeruasl U kemouwvl. Dopmanpierus, aueraibAEruA: CTpOoeHHE, (U3NYECKHUE U
XMMHUYECKHE CBOMCTBa (peakiMM OKUCIEHUS M BOCCTAHOBJIEHUS, KaueCTBEHHBIE pPEaKIIUN),
MOJIy4Y€HUE U IPUMEHEHHE.

Ayemon: cmpoenue, @uzuyeckue U Xumuueckue COUCMEA (peakyuu OKUCIEHUS U
goccmanognenus,), noaydenue u npumenerue. OTHOOCHOBHBIE NpeEIbHbIE KApOOHOBBIE KUCIIOTHI.
MypaBbHUHass U YKCyCHasi KUCJIOTBI: CTpOeHHe, (hU3MYeCKre U XMMUYECKHe CBOWCTBa (CBOMCTBA,
oOure s Kjlacca KUCIOT, peaklus dTepudukaium), nojydyeHue u npuMmeHenue. CreapuHoBas u
OJICMHOBAs! KUCIIOThI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX KMCIOT. MbUIa KaK COJNU BBICIIMX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxHble >QUpBl KaK MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['Maposn3 cioxHbIX 3(UpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, Kiaccu(uKalus yrieBoJoB (MOHO-, TU- U MOJKUcaxapuisl). [ moko3a —
IpOCTEHIINKA MOHOCaxXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYNbl, (PU3NYecKHe W XUMHUYECKUe
cBo¥icTBa (B3auMoeicTBre ¢ ruapokcuaom Meau(ll), okucienne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTraHoBieHHE, OpOKEHHE TJIOKO3BI), HAXOXKIEHHE B TPHUPOJE, NPUMEHEHHE,
6uonornyeckas poib. @oTocuHTe3. PPyKTO3a KaK H30MEP TIHOKO3BI.

Caxapoza — npeocmasumenb OuUCaxapuodos, 2uUopouU3, HAX0NHCOeHue 6 npupooe u
npumeHeHue.

Kpaxman u nemnronos3a kak npupoaHble mojgumepbl. CTpoeHue Kpaxmaia M LEJUTIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THUIpoJin3, KaUeCTBEHHAs PEaKUs C HOI0M).

OKCIepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M MX MpEeBpalleHUui: MpPOBEACHUE,
HaOJI0IeHNE U ONHMCAHUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHcieHHe dTaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMopelicTBie riaMuepuHa ¢ ruapokcugoM Mmeau(ll)), anbprerngoB (OKUCIIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m ruapoxkcumom menu(Il), B3ammoselicTBre Kpaxmana ¢ HOIOM);
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTBHI.
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Pacuémmnuie 3a0auu

Bbuncnenuss mo ypaBHEHHIO XHMHYECKOH peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOI0 BEUIECTBAa WU MPOAYKTA PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIUN).

A30TcoaepKalue OpraHnYeCcKue COeAMHEHUS.

Amunvl. Memunamun u GHUIUH: COCMAs8, cmpoeHue, QuauyecKue U Xumuieckue ceoucmea
(eopenue, e3aumooeticmsue ¢ 000U U KUCIOMAMLL).

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHnyeckie coequHenus. Pu3ndeckue 1 XUMUIEeCKHe
CBOICTBa aMUHOKHUCJIOT (Ha puMepe TauiuHa). buonornueckoe 3HaueHne aMuHOKUCIOT [lenTuab.

benku kak npupogHBIE BBICOKOMOJIEKYIISIpHBIE coenuHeHus. llepBuuHas, BTOpUYHAs H
TpeTUyHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOICTBa OENKOB: TUIPOIM3, JACHATypalus,
KauEeCTBEHHbIE PEAaKIIMK HA OEIIKH.

OKCIepUMEHTAIIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX NPEBpaIleHUW: HAOII0JEHUE U
OINMCAHNE JIEMOHCTPALIMOHHBIX OIBITOB: JI€HATypalus OEJIKOB IIPU HArpEBAaHUU, LIBETHBIE PEAKIIUU
OenKoB.

BoicokoMonexynsipHble COETUHEHUS.

OCHOBHbBIE TIOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHU: MOHOMEp, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIIEHb NOJMMEPU3ALINH, CPEIHSAS MOJIeKygpHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHNUN — MOJIUMEPHU3aLUS U MTOJTUKOHACHC AU

Inacmmaccor (noausmuien, NOUNPONUTIEH, NOJIUBUHUNXTIOPUO, ROUCMUPOT).
Hamypanonoiti u cunmemuueckue xayuyku (0ymaoueHogvlil, XJI0pPONPeHO8blil U U30NPEHOBbllL).
Bonokna: mnamypanouvie (Xaonok, wepcmo, WENK), UCKYCCMEEHHble (ayemamuoe 60JI0KHO,
8UCK03a), cunmemudeckue (Kanpou u 1aécat). JKCIePUMEHTAIbHbIC METOIbl U3YUCHHS BEIIECTB U
UX TpPEBpaIlCHUN: O3HAKOMJIEHME ¢ 00pa3llaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4yKOB.

Meoscnpeomemnbwie ceasu

Peanuzanmss  MeXOpeIMETHBIX  CBA3€H NOpU  HM3YYEHUM  OPraHMYECKOM  XHUMHHU
OCYIIIECTBIISIETCSl 4epe3 HCIIOJIIb30BAaHME KaK OOLIMX €CTEeCTBEHHO-HAyYHBIX MOHSTUM, Tak U
MOHSITHH, ABIISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEAMETOB €CTECTBEHHO- HAYYHOTO IUKJIA.

1Kypcusom B TexcTe BHIIENEHBI JNEMEHTHI COJEPXAaHMA Y4eOHOTO MaTepHana, KOTOpbIe
HN3Y4YarOTCsA B O3HAKOMUTCIIBHOM IIIAHC W HE BKIIIOYAIOTCA B COCTaB HNPCAMCETHBIX PE3YJIbTATOB
ocoenust OOIT COO na 6a30BOM ypoBHe.
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OOmue ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SBICHHE, HAyYHBIN (aKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAacCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE.

@wusmnka: MaTepus, SHEPrusi, Macca, aToM, OJJIEKTPOH, MOJIEKyJla, SHEPreTHUYECKH
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, (PU3MUYECKHUE BEITUYMHBI U
€/IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BeIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAeMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHS: TNHIIEBbIE NPOAYKTH, OCHOBBI PALMOHAIBHOTO NHTAHUS, MOIOIIHNE
Cpe/CTBa, JEKAPCTBEHHbIE M KOCMETHUYECKHE Ipenaparbl, MaTepHanbl M3 HCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH.

OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnuecknue OCHOBBI XUMHH.

XuMuyeckui 3neMeHT. AToM. SIpo aroma, HM30TONBI.  DJIEKTPOHHAs O0OJIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOUTANH, S-, P-, O-35eMeHThl. OCOOCHHOCTH
pacnpenesieHns 3JIEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuii 3akoH W Ilepuoguueckass cucrema XUMHYECKHUX dieMeHTtoB [ U
MenpeneeBa. CBsi3p mnepuoguueckoro 3akoHa U Ilepmoguueckoil cUCTEMBl XMMHUYECKHX
anemenToB /| M1 MenpeneeBa ¢ COBpEMEHHON TEOpHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BUAbl XMMUYECKOH CBSA3M (KOBaJIEHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa30BaHUs KOBaJIEHTHOMU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). Bogoponnas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. MicTuHHbBIE U KOJUTOMHBIE pacTBOPHL. MaccoBast 10
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHud. HomeHkiaTypa HeEOpraHWYecKux
BEUIECTB. ['eHeTHYeckas CBA3b HEOPraHWYECKUX BELIECTB, NPUHAMIEKAIUX K Pa3IndHbIM
KJIaccaM.

Xumnueckas peakuus. Krnaccudukanus XMMHUUECKHMX peakUuil B HEOPraHMYECKOW U
OpraHMYECcKON XMMHUU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB; 3aKOH COXPAaHEHUS M MPEeBPALLECHUS
DHEPrUM NIPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iIu4HbIX (akTopoB. OOpaTHMblEe peakiuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jlelllarense.

OnexTponuTnyeckas nuccoruanus. CuinbHble U ciadble 3JeKTpoauTsl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KHCIas, HeUTpanbHasl, 1ienouHas. [lonamue o 6000poOHOM noKazamere
(pH) pacmeopa. Peakium HOHHOTO OOMEHA. [ UOPOIU3 HEOPLAHUYECKUX U OPSAHUYECKUX
sewjecms. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [louamue 06 snekmpoause pacniaeos u
pacmeopos coneu. IIpumenenue 31eKmpoausa.

OKClepUMEHTAIbHBIE METObl M3YYEHHs BEIIECTB W UX MPEBpallleHUN: IEMOHCTpAIUs
tabmui. «llepuonuueckas cuctema xumuueckux snemeHtoB JI I MenneneeBay; u3ydeHue
MoJieJIe KpHUCTAJUIMYECKUX pEIETOK; HAOMI0JeHHe U ONHUCaHWEe JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKEeHHE MEepPOKCHIa BOJOPOJAa B MPHUCYTCTBUHU KaTalu3aTopa,
oIpezieNieHUue Cpe/ibl pacTBOPOB BEILECTB C MOMOUIbI0 YHUBEPCATILHOTO MHIUKATOpA, pPEaKluu

17



HOHHOTO OOMEHA); MPOBEJACHUE MPAKTUUECKOW paboThl «BnusHue pa3audHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINK».

Pacuémmnuie 3a0auu

Pacu€Tpl mo ypaBHEHUAM XUMHUYECKUX pEaKLHi, B TOM YHUCIE TEPMOXUMUUYECKUE
pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM MOHATHUS «MAcCOBas J10Js BELIECTBAY.

Paznen 2. Heopranuueckasi Xumus

Hemeramnbl. Ilonoxxkenue HemetraiioB B Ilepuoauueckoil cucTeMe XHUMHUYECKHX
anemeHToB [ W MenaeneeBa M OCOOCHHOCTH CTpPOEHHUS aToMOB. DH3MYECKHE CBOICTBa
HEMETAJUIOB. AJUIOTPONUS HEMETAJUIOB (HAa MpUMepe KUCIopoja, cepbl, Gpochopa u yriaeponaa).
XUMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, pocdopa, yriaepoaa u
KpEMHHUSI) M HUX COCAMHEHUH (OKCHIOB, KHCIOPOACOACPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpyuMmeHeHrne BaXHEMIIMX HEMETAIOB M WX coeauHeHwil. Mertamnsl. [lonoxkenue
metauioB B [lepuoauueckoii cucteme xumudeckux 3nementoB /| I Menaeneesa. Ocobennoctu
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayljioB. O0mue puznyecKkue cBONCTBAa METAJLIOB.
CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN Pl HATIPSHKECHUH METaJIOB.

XUMHYECKHUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHM, KaJMi, KaJdblUd, MarHHi,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUMN.

OO6mue crnocoObl nonydeHust MetauioB. Memannypeus. Kopposus memannos. Cnocooul
3awumul om Koppo3uu. [IpuMeHeHNE METaNIOB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHbIE METO/bl HM3YYEHHMs] BELIECTB W MX NPEBPAIICHUN: H3yYEHUE
KOJUTeKIIMA «MeTaJlibl U CIUIaBbI», OOpa3lloB HEMETA/UIOB; PEHICHHE  AKCIICPUMEHTAIBHBIX
3aja4; HaONIOJIGHHE W  ONHCaHWE JEMOHCTPAlMOHHBIX M JaOOpPAaTOPHBIX  OMNBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PAaCTBOPAMHM KHCJIOT M IIEJIOoYed, KauyeCTBEHHBIC
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuétbl macchl BemlecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB; pacu€Thl mMacchl (00bEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KU3HB.

Ponp xumuum B oOecreyeHHH OKOJOTMYECKOH, HHEPreTHUecKOd U  MHIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeIUIMHBL. [IOHATHE O HAyYHBIX METOJAaX IO3HAHUS BEUIECTB U
XUMUYECKHUX PEaKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX TMPOMBIIUIEHHOTO TMOJTYYEHUs
BAYKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPUATIOB: BAXKHEHINIHME CTPOUTEIHHBIE MAaTEpUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC yI0OPEHHS.

XUMHS U 30POBbE UYEIOBEKA: MpaBUJIa MCIOJb30BaHUS JICKAPCTBEHHBIX IPENapaTos;
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

Mescnpeomemnuie ceazu

Peanuzanus MexXNnpeIMEeTHBIX CBSI3eH MPU U3y4EeHUHU 001el U HeOPraHUYECKON XUMHUH B
cpenHeM  TpodECCHOHATBLHOM  00pa30BaTENbHOM  YUPEKICHUM  OCYIISCTBISIETCS — 4Yepe3
WCIIOJIB30BaHNWE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX TOHSATHW, TaK W TOHSTHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHATHS: HAy4dHBIH (DaKT, THUMOTE3a, 3aKOH, TEOpHS,
aHaNM3,  CHUHTE3,  KIacCU(pUKalus,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  DKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHHUE, SIBIICHHE.

®dusnka: maTepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaaMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKH YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, 3Kocucrema, Ouochepa, MakKpo- U MHUKPODIEMEHTHI,
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BUTaMMHBI, OOMEH BELIECTB B OPraHU3MeE.
['eorpadus: MuHepasbl, TOPHbIE TOPOIb, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.
TexHonorus:  XMMHMYECKas  NPOMBIIUIEHHOCTb,  METaUIyprusi,  IPOU3BOJICTBO
CTPOUTEIIBLHBIX MaTepuaos, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NUILIEBAs
IPOMBIIIICHHOCTh, (papMalleBTUYECKas MPOMBIIUICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
[IPEnapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEPUAIIOB, HJIEKTPOHHAS IIPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.
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Bcero 78 yacos

TEMATHUHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMWS»
YueOHblii npeamer «XuMus» (0a30Bblii YPOBEHbB)

IIpumepHbIe TEMBI,
pacKkpbiBalomue JaHHbIH
pasae NIporpaMmbl, 1
KOJIM4eCTBO YaCOB,
OTBOJAMMOE HA X H3yYeHHe

OcHoBHOe coiepkanne

OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS

Paznen 1. TeopeTnueckue 0CHOBBI OpraHuyeckoi xumun (6 )

Tema 1.

[IpenmeT opraHu4eCKOr XUMHUU.
Teopust XUMHUYECKOTO CTPOEHUS
OpraHUYECKUX COCIUHEHUI

(6 4)

IIpenmeT opraHuyecKko XMMHH: €€ BOSHUKHOBEHHUE,
Pa3BUTUC U 3HAYCHUC B IMOJTYUCHNUN HOBBIX BCIICCTB U
MaTepuanoB. Teopus CTPOCHUSI OPTaHUYECKUX COEIUHEHUN A
M BytnepoBa, €€ 0OCHOBHBIE ON0KeHU. CTPYKTYpHBIE
(hopMyJIbl OpraHUYECKUX BelIeCTB. [ OMOJIOr s, U30MepUs.
XuMnueckas CBSI3b B OpPraHn4yeCKuX COCANMHCHUAX: KPATHLIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o knaccupuKay OPraHUYECKUX BELICCTB.
Homenknarypa opranu4eckux coeMHEHUH
(cucTemaTHueckas) ¥ TPUBUAIBHBIC HA3BAHUS BAKHEHUIIINX
MpeCTaBUTENCH KIacCOB OPraHMUECKUX BELECTB.

JdemMoHcTpanun

— O3HAKOMJIEHHE ¢ 00pa3liaMy OPraHNYEeCKUX BEIIECTB U
MaTepHajaMy Ha UX OCHOBE;

— OIIBITHI IO IPEBPAIICHUIO OPTraHNYCCKUX BEIICCTB IIPU
HarpeBaHuu (TU1aBlieHUe, O0YTIIMBAHUE U TOPECHUE)

JlaGopaTopHBIii ONBIT

MOJICJINPOBAHKE MOJIEKYJI OPraHMYECKHX BELIECTB

PackpbIBaTh CMbICT U3y4aeMbIX NOHATHH (BBISBIATH
WX XapaKTepHbIe MPU3HAKN), YCTaHABINBATh UX
B3aUMOCBSI3b

[TpuMeHSTh ON0XXEHHSI TEOPUU CTPOCHHUS
OPTaHUYECKUX COEAUHEHUN

A M Bytneposa a5t 00bsSCHEHUS 3aBUCUMOCTH
CBOWCTB BELIECTB OT X COCTABA U CTPOCHUS
Hcnonb30BaTh XMMHUYECKYIO CUMBOJIMKY VIS
COCTAaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIEHHO) hopMyI
OpPraHUYECKUX BELIECTB

OnpenensiTe BUABI XUMAYECKON CBA3M (OJMHApPHBIE,
KpaTHBIE) B OPTaHMYECKUX COCTUHEHMSIX
PackpbIBaTh poJib OpraHMYECKOi XMMUH B KU3HH
YeJI0BeKa, MJUTIOCTPUPOBATh CBA3b C APYTUMHU
HayKamH.

HabnronaTh 1 ONUCHIBaTh AEMOHCTPALIIOHHBIE OIIBITHI;
MIPOBOJMTH M ONMCHIBATH JJA0OPATOPHBIE OMBITHI

Pa3nen 2¥YraeBogopoant (28 1)

Tema 2.
IpenenvHbIe YTIEBOAOPOIBI —
ankaHsel (6 1)

ATKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKH psia. MeTaH u
3TaH — MPOCTEHINE PEICTABUTEIH aJIKaHOB: (pU3HYECKUe U
XMUMHYECKHE CBOMCTBA (peaKry 3aMELICHUS U TOPEHUS),
HaxXOXJEHUE B IPUPOJIE, NIOJYYECHUE U IPUMEHEHUE.

PackpriBaTh CMBICT M3y4aeMbIX TOHATHH (BBISBISATH
UX XapaKTepHbIC MPU3HAKH), YCTAHABIMBATH HX
B3aMMOCBSI3b, UCTIOIH30BATh COOTBETCTBYIOIIUE
MOHSTHS IIPU ONMMCAHUHU COCTaBa, CTPOCHHS U
MPEeBpaIICHUI OPraHUIECKUX COCTUHEHUN.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIHKY LIS
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3B€pHyTOH1, COKpaIéHHON) hopMyII
OpPraHHYECKUX BEUICCTB.

YcranaBimBaTh MMPUHAAJIC)KHOCTD BEIIECTB K
onpeIeIEHHOMY KJIACCY YTIIEBOJOPOJIOB 110 COCTABY U
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CTPOCHHIO, HA3BIBATh UX IO CHCTEMATHIECKOM
HOMEHKJIAType; IPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJIEIBHBIX MPECTABUTEIIEH YTICBOJOPOIOB

Tema 3.

Henpenensusie
YTIIEBOAOPObL: AJIKEHBI,
aJIKaINCHBI, AJIKNHBI

(14 q)

AJIKEHBI: COCTaB U CTPOCHNE, TOMOJIOTHUECKUH psifl. DTUIICH U
MPONWIEH — MPOCTEHIINE TPEJCTABUTEIH aJIKEHOB:
¢du3nUecKue U XUMHYECKHE CBOHCTBA (peaKuu
TUAPUPOBAHUS, TAIOTEHUPOBAHIISI, THIPATALINN, OKUCICHUS U
MOJTMMEPH3AIINN ), TOTydeHHE U TPUMEHEHHE.

Anxanuensl byraguen-1,3 u meTunOyraauen-1,3: crpoenue,
BOKHCUIITHNE XUMHUIECKHIE CBOHMCTBA (PEaKITHs
nonumepu3anun). [lomydenne CHHTETHYECKOTO KaydyKa U
PE3UHBIL.

AJKHMHBI: COCTaB 1 0COOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHH
psia. AUeTriieH — MPOCTEHIINI TPEeACTABUTEND ATKHHOB!
COCTaB, CTpoeHHUe, GPU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu THIPUPOBAHUS, TATOT€HUPOBAHUS, THAPATAIIUH,
TOpEeHMUs ), IOTyUYCHHE U TIPUMEHEHHE.

OmnpenensaTs BUIBI XUMUYECKOH CBSI3M B MOJICKYJIaX
YIJIEBOAOPOIOB; XapaKTepH30BaTh 3aBUCUMOCTb
PEaKIMOHHOW CIIOCOOHOCTH YIIIEBOAOPOAOB OT
KPAaTHOCTU KOBAJICHTHOMH CBSI3M.

XapakTepHu30BaTh COCTaB, CTPOCHHE, TPUMEHEHNE,
(u3HYecKue U XMMUUYCCKHE CBOWCTBA, Ba)KHEHIIIE
CIOCOOBI TTOTyYESHUS TUITNYHBIX TPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB YIIIEBOIOPOAOB (METaHa, ITaHa,
STUJIEHA, alleTHUIIeHa, OyTaaueHa-1,3, OeH3oma).
BBIABIIATE FEHETUUECKYIO CBSI3b MEKIY
YIJIEBOJOPOIaMHU M TIOATBEPXKIATh €€ HATMIUE
YpaBHCHUSAMU COOTBETCTBYIOINX XUMHNUYCCKUX
peaKiuii C UCTIONB30BaHUEM CTPYKTYPHBIX POpPMYII.
XapakTepHu30BaTh HCTOYHUKHU YTIEBOIOPOIHOTO CHIPHS
(aedTh, IPUPOIHBIH Ta3, Yroih), CHOCOOBI HX
nepepadoTKU U MPAaKTHUECKOE TPUMEHEHHE
MOJTy4aeMBIX IPOJYKTOB.

Tema 4.
ApomaTnueckre
YTIIEBOJIOPOABI (2 U)

Apensl benzon: cocras, ctpoeHune, pU3NYECKHe U XUMHUECKUES
CBOIiCcTBa (peaklny TaJoreHUPOBAHUS U HUTPOBAHUS),
NOJIy4eHHE U TpuMeHenue. Toyon: cocmas, cmpoenue,
Qusuneckue u xumuyeckue c8olcmea (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOTYUeHUe U NPUMEHEHUE.
Tokcu4yHOCTh apeHOB [ 'eHeTnueckas CBsA3b YrieBOJOPOIOB,
MPUHAAJIEKAIIMNX K PA3JIUYHBIM KJIacCaM.

Tema 5.

IIpupoHbIe HCTOUHUKHN
YTIIEBOJIOPOJIOB M UX
nepepaboTka (6 u)

ITpupoaHbIe HCTOYHUKH YTII€BO0POA0B. IIpupoaHblii ra3 u
nomyTHble HeTsHbIE ra3el. HedTh 1 €€ mporcxoxkaeHue.
Crioco0ObI niepepaboTKu HeTH: TIEPETOHKA, KPEKUHT
(TepMHUYECKHH, KaTATUTHYECKHI), uponu3. [IpoayKTsl
nepepaboTKH He(TH, X TPUMEHEHHE B IPOMBILIIEHHOCTH U B
ObITy. KaMeHHEBIH yroiib ¥ IPOIYKTHI €ro nepepadoTKy.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HaHUS — TIPOBEJICHNE, HAOII0IEHIE U ONIMCaHKe
XUMUYECKOTO0 dKCIIepruMeHTa (i1abopaTopHsie U
MpaKTHYECKHEe pabOThI).

CrnenoBats npaBuiaM 0e30MacHOM padOTHI B
nabopaTopuu MPH UCTIOJIL30BAaHUH XUMHUYECKON
nocy/Isl ¥ 000pyI0BaHUsl, @ TAKXKE MIPABUIaM
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMH TI0 BBITTOJTHEHUIO J1TA00PATOPHBIX
OTIBITOB M MPAKTUYECKUX pabOoT IO MOTYUECHUIO H
W3yYEHHIO OPTaHUYECKUX BEILECTB.

[IpencraBisith pe3yabTaThl IKCIIEPUMEHTA B JOpMe
3alMCH YPaBHEHUIN COOTBETCTBYIOIIMX PEAKIIUMI U
JIeNIaTh BBIBOJBI HA X OCHOBE.
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JdemoncTpanus

— xoJutekuun «HedTb» u «YTomb»

JlaGopaTopHble ONBITHI

— O3HAaKOMJICHHE C 00pa3LiaMy IUIaCTMACC, KaAyUyKOB U

PE3UHBI;
MOJIETMPOBAHKUE MOJIEKYJT YTIIEBOJAOPOOB U
rajJOreHOIpPOU3BOAHBIX.

IIpakTH4eckast padoTa

Ne 1 [TomyueHue STHIIEHA U U3Y4YE€HHUE €T0 CBOMCTB.

Brruuciienus
— I10 YPaBHEHHUIO XHMHYECKOW peakiun (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIeCTBA WIH MPOAYKTa peaKLUH 110
U3BECTHBIM Macce, 00bEMY, KOINYECTBY OJHOTO U3 HCXOTHBIX
BEIIECTB MJIM NPOIYKTOB PEAKIMH).

ITpoBOAUTE BEIYHMCIICHUS 110 YPABHEHNIO XUMUUECKON
peaxkuuu.

CaMOCTOATENIBHO [UIAHUPOBATh U OCYILIECTBIIATH CBOIO
[I03HABATENIbHYIO AEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B TPYNIOBOH Y4eOHOH NesTeIbHOCTH.

Pasnen 3. Kucioponaconep:kamniue opranndeckue coequueHus (22 1)

Tema 6.
CrupTsl.
®denor (6 9)

[IpenenbHble OMHOATOMHBIE COUPTHL. METaHOMI U 3TaHOJ:
cTpoeHue, GU3NUECKUE U XUMUICCKHE CBOHCTBA (PEaKiuu C
aKTHUBHBIMH METaJIaMH, TAJIOTEHOBOIOPOAAaMH, TOPEHHE),
npumeHeHue. Bonopoanas cBa3se. JelicTBue MeTaHona U
3TaHOJIa Ha OPraHU3M YeI0BEKa.

MHoroatoMHbIe CIIMPTHI. DTHUIEHTIINKOIIb U TJIIMOCPUH:
cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(B3amMojeficTBHE CO MIETOYHBIMA METaJUIAMH, KaueCTBEHHAS
peaxiusi Ha MHOrOaTOMHBIE CITUPTHI).

HeiicTBre Ha opraHu3M uesoBeka. llpumenenue raunepuna
W 3TUIICHTIIMKOJIS.

®denon. CTpoeHue MOJEKYJIbl, PU3NUECKUE U XUMUICCKHE
cBoticTBa (heHona. TokcuuHOCTh (heHOna. [IpumeneHue
(eHomna.

Tema 7.

Anbneruanl.
KapOoHOBBIE KHCIIOTHI.
Croxnbie 3¢upst (10 1)

Anpaeruasl U kemonsl. @opmanpaerus, aueTanbIerui;
cTpoeHne, GU3NIECKNe 1 XUMUIECKIe CBOMCTBA (peaKknu
OKHCJICHUSI 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKLIUH),
MIOJIy4YEHHUE U TPUMEHEHHUE.

Ayemon: cmpoenue, usuueckue u Xumuieckue ceolucmsa
(peakyuu oxucieHus U 0CCMAHOBNEHUS), NOTYYEeHUe U
npumMeHeHue.

OnHOOCHOBHBIE TIPEIeNbHBIE KaPOOHOBHIE KHUCIOTHI.
MypaBbrHas B YKCYCHasl KUCIOTHI: CTPOeHHE, GU3NIECKIE U
XMMUYECKHE CBOICTBa (CBOMCTBA, 00IIMeE ISl Klacca

PackpriBaTh CMBICT H3y4aeMbIX TOHATHH (BBISBIATH
WX XapaKTepHbIe MPU3HAKN), YCTaHABINBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHSTHUS IPU OITUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILEHUI OPraHUYECKUX COCIUHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIHKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyToii, coKpaméHHON) GopMysT OpraHuvIecKnuX
BEIIECTB.

VYcranaBnuBaTh NPUHAANIEKHOCTD BELLIECTB K
onpeneaéHHOMY KJIacCy MO COCTaBY U CTPOEHUIO,
Ha3bIBaTh UX 110 CHCTEMATHYECKOIl HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIBHBIE HA3BAHUS OTAEIBHBIX
MPEACTABUTENIEH KUCIOPOACOASPKALIUX
COEIHEHMIA.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
¢u3nUecKue 1 XUMHYECKHE CBOMCTBA, BaYKHEHIITHE
CHOCOOBI MOTyYeHHS TUIIMYHBIX MPeICTaBUTENEH
Pa3IMYHBIX KIIACCOB KHUCIOPOICOAEPKAIIIIX
COCIMHEHMH (MeTaHoIa, STaHoJIa, TIUIEPHHA,
¢denona, popmanpaeruna, aneTaibIeruaa, yKCyCHOH
KHCJIOTBI, TJIIOKO3bI, KpaxMaJa, [eTI0I0361);
BBISIBIISITh TEHETUYECKYIO CBA3b MEXK/ITYy HUMHU U
MOTBEPKIATh €€ HAINYKE YPaBHEHUSIMH
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KHCIIOT, peaknys dTepUPUKAIIIHN), TTIOTYICHUE U
npuMmeHnenue. CTeapuHOBas U OJICHHOBAsT KUCJIOTHI KaK
MIPEICTaBUTENN BBICIIIX KapOOHOBBIX KUCIOT. MbIa KaK
COJIY BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.
CrnoxHbIe 23(UPHI KaK MPOU3BOHBIC KAPOOHOBBIX KHUCIIOT.
Tunponus cnoxubix 3¢upos. XKupsel. ['uaponus xupos.
IIpumenenue xupoB. buosorudeckas poib >KUPOB.

Tema 8.
VYriaesoasl (6 1)

YrneBoabl: cocTaB, KiacCH(pHUKAIHS YTIAEBOI0OB (MOHO-, IH-
1 Troyicaxapubl). [Ioko3a — MpocTeHInii MOHOCAXapHT:
0CcOOEHHOCTH CTPOEHHS MOJIEKYJbI, (PU3NYECKUE U
XIMHYECKHE CBOWCTBA (B3aMMOICHCTBHE C THAPOKCHIOM
menu(Il), okucnenrne aMMUaYHBIM PACTBOPOM OKCHIA
cepeoOpa(l), BoccTaHOBICHKE, OPOKEHHE TIIFOKO3HI),
HaXOXXACHHUE B MIPUPOE, TPUMEHEHHE, OMOIOTHYECKast POITb.
®otocunTe3. PPYyKTO3a KaK U30MEP IITHOKO3bI

Caxaposa — npedcmasumeins OUCaxapuoos, 2UOpoaus,
HaxodicoeHue 8 npupooe U npumeHeHue.

Kpaxman 1 nemirono3a Kak IpUpOAHbIE TIOIUMEPHI.
Crpoenue kpaxMmaia 1 LHeJUI0103bl. DU3ndecKue u
XHUMHYECKHE CBOWCTBA Kpaxmaia (THAPOIU3, KaueCTBEHHAas!
peakuus ¢ HomIoM)

JlaGopaTopHble ONbITHI

—TOpEHUE CIIUPTOB;

— okHcieHue 3tanoia okcuaom meau (II);

— B3aMMO/ICHCTBHE THLEeprHa ¢ Tuapokcuaom meau (1I);
— OKHCIJICGHHUE aJIbJETHI0B aMMHAaYHbIM PACTBOPOM OKCHAA
cepeopa(l) u runpoxcumaom meau (10);

B3aMMOJEHCTBUE KpaxMaia ¢ HoJoM

IIpakTuyeckas padora

Ne 2 CpoiicTBa pacTBOpa YKCYyCHOM KHCIIOTBHI.
Boruncienus

— TI0 YpaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00béMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA MIIM TIPOIYKTa PEaKiiuy 1Mo
M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3
HCXOJIHBIX BEHIECTB MJIM NPOJIYKTOB PEAKIIHN).

COOTBETCTBYIOIIMX XMMUYECKUX PEaKLuil ¢
WCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIL.

OnwuceIBaTh COCTaB, XUMHUYECKOE CTPOCHUE U
IIPUMEHEHHUE KUPOB, XapaKTEPHU30BaTh UX 3HAUCHHE
JUTS 5KU3HEACATEIEHOCTH OPTaHU3MOB.

Oco3HaBaTh OAaCHOCTH BO3JCHCTBUS Ha )KUBbBIE
OpraHu3MBbl OIIPEACIEHHBIX OPraHNYECKUX BEIIECTB U
MOSCHATH Ha MMPUMEPAX CIOCOOBI YMEHBILICHHUS 1
NpPeOTBPAIICHHUS X BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4eJIOBeKa.

— IpoBeJleHHe, HAOMI0ACHUE U ONHCAaHUE
XMMHUYECKOT0 dKCTIIepUMeHTa (JlabopaTopHbIe U
MPaKTHYECKHEe pabOTHI).

CrnenoBath npaBuiIaM 0e301macHOi paboTHI B
nabopaTopuu MPH UCTIOJIE30BAaHUN XUMHUECKON
nocyasl U 000pYyJOBaHUsI, a TAKXKE MPaBUIaM
oOpalleHus ¢ BEIIEeCTBAMU B COOTBETCTBUH C
WHCTPYKUUSIMH BBIITOJTHEHHUS TAOOPAaTOPHBIX OMBITOB
Y MPaKTHYECKUX paboT MO MONTYUYEHHIO U U3YYEHUIO
OpPraHUYECKUX BEILECTB.

[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B hopme
3alMCH YPaBHEHUI COOTBETCTBYIOIUX PEAKIIUMI U
JIeNIaTh BBIBOZBI HA X OCHOBE.

[IpoBOAUTE BEIYMCIICHUS 110 YPABHEHUIO XUMHUECKON
peaxuuu.

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILLECTBIISTH CBOIO
MO03HABATENbHYIO AEATENIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHe B IPyNIIOBON Y4eOHOH AesITeIbHOCTH.

Pa3nen 4. A3oTcogep:kamime opraHu4eckue coeinHeHus (6 1)
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Tema 9.
AMUHBI. AMUHOKHCIIOTEI.
benku (6 1)

Amunsl. Memunamun u aHUNUH: cOCmMas, cmpoeHue,
@uszuueckue u xumuueckue ceolicmea (2openue,
gzaumooeticmasue ¢ 6000U U KUCTOMAMUL).
AMHWHOKHCIIOTBI KaK aM(bOTepHBIC OPTaHHIECKHE
coequHeHus. OU3NUecKre 1 XUMUUECKUE CBOWCTBA
AMUHOKHCIIOT (Ha IpUMEpe TIIMIuHA). bruomorudeckoe
3HaYeHNe aMUHOKHUCIOT. [lenTupl.

Benku xak mpupoIHbIC BEICOKOMOJICKYIISIPHBIC COCTUHEHMSI.
[lepBuuHas, BTOpuYHas U TPETUYHAS CTPYKTYpa OCIKOB.
XVWMHYECKHE CBOICTBA OEITKOB: THIAPOIN3, JCHATY AL,
KaueCTBEHHBIE PEaKIIny Ha OCIKH.

JdemMoHcTpanun

— JAeHaTyparus OeJIKOB IIPH HATPEeBaHUH;

[BETHBIC PEAKIINU OEITKOB

PackpbIBaTh CMBICT U3y4aeMbIX NOHATHH (BBISBIATH
UX XapaKTepHbIe MPU3HAKH), YCTaHABIMBATh HX
B3aMMOCBSI3b, UCTIOIB30BATE COOTBETCTBYIOIIUE
MIOHATHS IIPHA ONIMCAHUH COCTABA, CTPOCHUS U
MpeBpaIeHUH OPraHNYECKUX COCTUHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTAaBIICHHSI MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BépHyTOi1, COKpaIEHHOM) hopMyT
OpraHMYECKUX BEUIECTB.

OnpeznemnsTs NpUHAUIEKHOCTh BEILIECTB K
ONpeAeNTEHHOMY KJIACCY IO COCTAaBY M CTPOEHHUIO,
Ha3bIBaTh UX 110 CUCTEMAaTHYECKOl HOMEHKIIATypeE;
MPUBOJUTH TPUBUAIBHBIE HA3BAHUS OTAEIBHBIX
MPEACTABUTENECH.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(U3MYECKUEe U XUMUYECKUE CBONCTBA, BAYKHEHIIINE
CHOCOOBI IOITy4EHHS TUIIMYHBIX IPEeICTaBUTENEH
a30TCoJIepXKAINX COeNMHEHUH (TTUIMHA 1 OEJIKOB).
[MosicHATh Ha MpUMeEpax 3HAYEHUE OEITKOB IS
OpraHM3Ma 4elloBeKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAaHUS — HaOJI0/IaTh U OTIMCHIBATH
JIEMOHCTPALIMOHHBII SKCIIEPUMEHT.
CaMOCTOATENBHO MIIAHUPOBATh U OCYILECTBIISTh
CBOIO TIO3HABATEIbHYIO AESATEIbHOCTh; MPUHIUMATD
aKTUBHOE Y4acTHe B IPYNIIOBON Y4eOHOMH
JIeSATEIBHOCTH.

Pa3jea. S. BoicokoMoJieRyJIsip

Hble coequHeHus (2 1)

Tema 10.
[Tnactmaccel. Kayuyku.
Bosnokna (2 1)

OCHOBHBIE MTOHATHUS XUMHUHU BHICOKOMOJIEKYJISIPHBIX
COEIMHEHHIA: MOHOMED, MOJTUMEP, CTPYKTYPHOE 3BEHO,
CTEIeHb [TOJTUMEPH3aLIuH, CPEAHS MOJIEKYIJIIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOIIEKYJIISIPHBIX
COCJIMHEHHH — MOJTUMEPH3aIIUs ¥ MOJTUKOHICHCAIINS
Ilnacmmaccor (norusmunen, nOIUNPONUTIECH,
NOIUBUHUTIXTIOPUO, HOTUCTIUPOTL).

Hamypanvuoui u cunmemuueckue xayuyxu (6ymaouenoswiil,
XI0OPONPEeHOBbLIL U UZONPeHosbIll). Bonokna: namypanvhvie
(xn0nok, wepcmo, WENK), UCKYCCMBEHHbIE (AyemamHoe
60I0KHO, BUCKO3a), CUHMemuyecKkue (Kanpou u 1aécam).

Bragets nzyqaeMpIMu XUMUYIECKUMU TTOHITHSIMU:
PacCKpBIBaTh CMBICT U3YYa€MbIX TIOHATUN U
MIPUMEHSTH 3TH MOHATHUS IIPU OMUCAHUU COCTaBa U
CTPOCHHUS BHICOKOMOJIEKYIISIPHBIX OPTaHHIECKHIX
BEIIECTB, IS OOBSICHEHIS OTACITBHBIX (PAaKTOB U
SIBIICHHH.

Ucnonb3oBaTh XMMHUECKYIO CUMBOJIUKY AJIS
COCTaBJICHHS CTPYKTYPHBIX (DOPMYIT BEIIECTB U
YpaBHEHUH peakivil NoJUMepU3alluU U
IMOJINKOHICHCALIMH.
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JdemoncTpanus
— 03HAKOMJICHHUE ¢ 00pa3amMul MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyJIyKOB.

OBbIIAA 1 HEOPTAHUYECKAA XUMUA

Pa3nen 1. TeopeTuueckne ocHOBBI xuMuH (8 1)

Tema 1.

CTtpocHHE aTOMOB.
[lepuoanueckuii 3aK0H U
ITepuonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
. . Menpgeneesa (24)

XHUMHYCCKHH 371eMeHT. ATOM. SImpo aToma, H30TOIIBI.
OnexTpoHHast 000109Ka. DHEPreTHIeCKHe YPOBHH,
MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, -2JIEMEHTHI.
OcobeHHOCTH pacIpeieNieHns JICKTPOHOB [0 OpOUTAIISIM B
aTOMAax 3JIEMEHTOB IIEPBBIX YETHIPEX TIEPHUOIOB.
DJeKkTpoHHast KOHPUTYpaLUs aTOMOB.

ITepunonnueckuii 3akoH u Ilepuonuueckas cucrema
XUMHUYECKUX IEMEHTOB

A.U. MenneneeBa. CBs3b IEPUOANYECKOTIO 3aKOHA U
IIepnonnueckoit cucteMbl XUMHUYECKUX 3aemMeHToB J[. 1.
MeHaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3IIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX
BELIECTB I10 TPyIIaM U NEPHUOIaM.

3HaueHHe NEPHUOANUECKOr0 3aKOHA B Pa3BUTHH HayKH.
JdemMoHcTpanun

Buasr Tabnu «Ileproanueckasi cucTeMa XUMHYIECKUX
anemenToB [ I MenpaeneeBay.

PackpbIBaTh CMbICT U3y4aeMbIX NOHATHH (BBISBIATH
UX XapaKTepHbIC NPU3HAKH), YCTAHABINBATh UX
B3aMMOCBSI3b.

PackpsIBaTh cMBICK NepuoandecKkoro 3akona J1.1.
MeHnaeneeBa U 1€MOHCTPUPOBATh €TO
CUCTEMATH3UPYIOIYIO, O0BSICHUTETBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH.

XapakTepu3oBaTh IEKTPOHHOE CTPOECHHE aTOMOB
XUMUYECKUX 3JIEMEHTOB 1—4 mepuoIoB, UCHOIb3YS
HOHSTHUS «S-, P-, d-2JIeKTPOHHBIC OpOUTAINY,
«9HEPreTUUECKUE YPOBHI.

OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHNUYECCKHUX JJIEMCHTOB U UX COCILI/IHGHI/Iﬁ 10
nepuoaam

u rpynnam Ilepuoguueckoil CHCTEMBI XUMUYECKHUX
anemenToB JI.1. MenzeneeBa

Tema 2.
CrpoeHue BelecTBa.
MHuoroo6pa3ue Beriects (2 1)

Crpoenue BemiecTBa. XUMUYECKAsl CBsI3b. BUIIbI XUMHUUYECKOU
CBSI3M (KOBAJICHTHASI HETIOJISIPHAS U TIOJIApHAs, MOHHAS,
MeTaJndeckas). MexaHu3Mbl 00pa3oBaHus KOBAJIEHTHON
XUMHYECKOH CBsI3H (0OOMEHHBIN U IOHOPHO-AKIETITOPHBIH).
Bonopoanas cBsi3b. BaieHTHOCTB.
DIeKTPOOTPUIIATENILHOCTh. CTeneHb OKUCIeHUS. VIOHBI:
KaTHOHBI M aHUOHBI.

BemecTBa MONEKYISAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSL.
3aKO0H MMOCTOSIHCTBA COCTaBa BelleCTBa. THIIBI
KPUCTAJUIMYECKHUX PELIETOK U CBOMCTBA BELIECTB.

[TonsiTue o qucnepcHsIx cucremax. VICTUHHBIE U
KOJUIOUTHBIE PaCTBOPEL. MaccoBas JTOJIS BEIIEeCTBA B
pacTtBope.

Krnaccudukarms HeopraHUYECKUX COSTMHEHHM.
HomeHnknatypa HeopraHuueckux Beuects. I eHeTnueckas

PackprIBaTh CMBICIT H3y4aeMbIX TIOHATHH (BBIICIATH
WX XapaKTepHBIC MPU3HAKH) U IPUMEHSTE ITH
TIOHSTHUS TIPH OITUCAHUU COCTAaBA U CTPOCHHUS
BEIIECTB, I O0BSICHEHHS OT/ENBHBIX ()aKTOB H
SIBIICHHH.

Ornpeaenats BUIbI XUMUYECKOHN CBSI3H (KOBAJIEHTHOM,
MOHHOH, METAINTNIECKOH, BOAOPOIHON) B
COCIMHEHUSIX; TUI KPUCTAIUTHYECKON pEelIETKU
KOHKPETHOTO BEITIECTRA.

OrnpeaenaTs BaIEHTHOCTh U CTEIIEHb OKUCICHUS
XHUMHAYECKNX DJIEMEHTOB B COCIMHECHUIX
Pa3IUIHOTO COCTaBa.

[TpoBOIUTE BEIYHCICHUS C UCTIONB30BAHUEM TTOHSATHS
«MaccoBasi 10111 BEIIECTBA B pACTBOPEY.
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CBsI3b HCOPraHUM4YCCKUX BCUICCTB, IIPUHAIJICKAIINNX K
Pa3JIMYHBIM KJIaCCaM.

Tema 3.
Xumuaeckuepeaknun (4 1)

Xumudgeckas peakmus. Kimaccuukanus XuMAIecKuX
peaKIiii B HEOPTaHMIECKON M OPTaHMISCKON XUMHUH. 3aKOH
COXPaHEHUs MaccChl BELLIECTB; 3aKOH COXPAHEHUS U
MIpeBpaIIeHNs SHEPTUH ITPU XUMUYECKUX PEAKIIHAX.
CKOpOCTh peaknny, e€ 3aBUCHUMOCTD OT PA3INIHBIX
(haxTopoB. OOpaTUMBIC peakni. XUMUIECKOES paBHOBECHE.
®axTopH!, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecusl. [Ipunmun Jlelllarenbe.

OnexTponutuieckas quccoruanus. CUibHBIE U CTa0bie
anexkTponuThl. Cpesa BOJHBIX pacTBOPOB BELIECTB: KHCTas,
HeHlTpanbpHas, menounas. [lonamue 0 6000poOOHOM
nokaszamerne (pH) pacmeopa. Peakumn noHHOTO 0OMEHa.
T'udponus opeanuyeckux u HeOP2AHUYECKUX BeUeCs.
OKHUCITUTENHHO-BOCCTAHOBUTEIbHEIE peakuun. [lonsmue 06
NEeKMPOoaU3e PAcnIa8os8 u pacmeopos conel. Ilpumenenue
INEKMPOAU3A

JdemMoHcTpanun

—MO/IENH KPUCTAIUTMYECKUX PEIIETOK;

— pa3lIo’KeHUE TIEPOKCHIA BOJOPOJIA B TIPUCYTCTBUHI
KaTajgu3aTopa.

JlaGopaTopHblie padoThI

—TIPOBEICHNE PeaKInii MIOHHOTO OOMEHa;

— OIIpesieJIeHNe Cpe/Ibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHMBEPCAJIbHOTO MHIUKATOPA.

IIpakTuyeckas padora

Ne 1 BiusiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTD
XUMHUUYECKOHN peakiivu.

BoruuciieHus

—PacyeTsl ¢ UCMOIb30BaHUEM MTOHATHUS

«MaccoBasi JIOJIsl PACTBOPEHHOTO BEIIECTBAY;

pacdéTHI 10 ypaBHEHUSM XUMHUYECKHUX PEaklnii, B TOM YHCIe
TEPMOXUMHUYECKUE PACUETHI.

OOBSACHATH 3aBUCUMOCTHh CKOPOCTH XUMHUIECKOM
peaKIuy OT pa3INIHBIX (PaKTOPOB.

OnpenensTh XapakTep CMEIIESHUS XUMUIECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
Bosnetictus (puHIHn Jlelllatense).

CocTaBiATh ypaBHEHUI PEAKIUil pa3THYHBIX THIIOB;
TMOJIHBIC U COKPAIIEHHBIC HOHHBIC YPABHEHUS
peaxiuii, yauThIBas yCIOBHSI, TPH KOTOPBIX 3TH
peaKuu uIyT 10 KOHIIA.

[TonTBepkaaTh CylIECTBOBAHUE TEHETUYECKOW CBS3H
MCKAY HCOPraHNM4€CKUMHU BCIICCTBAMU C ITIOMOLIBIO
YpaBHEHUH COOTBETCTBYIOIINX XUMHIECKUAX
peaKuui.

[TpoBoauTh, HAOIFOAATH M OMKUCHIBATH XUMUYCCKUN
SKCIIEPUMEHT: TI0 OTIPENIEICHUIO CPEIBI BOJTHBIX
PacTBOPOB BEIIECTB, BHISIBICHUIO YCIOBHN
MPOTEKaHUs peaKlMi HOHHOT'O 0OMeHa, U3YUYCHHUIO
BIUSTHYSI Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
peaKLuid.

CrnieioBaTh MpaBUiIaM MOJIb30BaHMS XUMHUECKOH
MOCY0H 1 1a00PaTOPHBIM 000PYIOBAHUEM.
[IpencraBisTh pe3yabTaThl XUMHUIECKOTO
JKCIIEPUMEHTA B POpME 3arncu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUNA U JIETIaTh BHIBOJIBI HA UX
OCHOBE.

[IpoBOANUTE BEIUMCIIEHNUS IO YPaBHEHHSIM
XUMHUYCCKUX peaKHHﬁ, B TOM 4YHCJIC
TEPMOXVUMHUYECKUE PACUETHI.

Pasnen 2. Heopranuueckas xumus (4 4)

Tema 4.
Hemeramnnst (2 u)

Hewmerannsl. [Tonoxxenne Hemerauios B [lepuonnyeckoit
cucteMe xumuueckux snementoB [l 1 Menneneesa u
0COOEHHOCTH CTPOCHHS aTOMOB. DHU3MIECKUE CBOMCTBA
HEMETAJIIOB. AJIOTPOIHUSI HEMETAIJIOB (Ha MpUMepe

PackprIBaTh CMBICIT H3YyYaeMBIX TTOHITHH (BBIICIISTH
WX XapaKTePHbIE MPU3HAKN) U TPUMEHSATH 3TH
TTOHSTHUS TIPH OITUCAHUU COCTaBa U CTPOCHHUS
BEIECTB, 1T OOBSICHEHISI OTACIBHBIX (PaKTOB U
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KHCIIOpo/a, cepsl, pocdopa u yriaepoaa).

XUMHUYECKUE CBOHCTBA BAKHEHIINX HEMETAILIIOB (TaJIOrCHOB,
cepsl, a3oTa, (hocdopa, yriaepora U KpeMHHUS) U UX
COCZIMHEHMH (OKCHJIOB, KACIIOPOJICOACPIKAIINX KUCIIOT,
BOJIOPOHBIX COCITUHEHUIA).

[IpuMeHeHne BaXKHEHIIIMX HEMETAJIOB U UX COCTUHCHUN

SIBIICHHI

CBOWCTB HEMETAJJIOB U UX COCIMHEHUN C YUETOM
CTPOEHHUA UX aTOMOB U IMOJIOKEHUS B
[Tepuoauueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneesa.

XapakTepu30BaTh (OITUCHIBATH) OOIIHE XUMHUUSCKUC
CBOMCTBA HEMETAJIJIOB, X BA)KHEHUIIIMX COCTUHECHMUM,
MOATBEPKIasi 3TO OMHUCAHUE MPUMEpPaMU YpaBHEHUI
COOTBETCTBYIOIINX XUMHUECKHUX PEAKIUH.
XapakTepu30BaTh BIUSIHUE HEMETAIIJIOB U UX
COCIMHEHUI Ha KUBbIE OPTaHU3MBbI; OMUCHIBATh
MPUMEHEHHUE B PA3IUUHBIX 00JIACTIX MPAKTHUECKOM
JIeATCILHOCTH YEeI0BEKa.

PackpbIBaTh CyIIHOCTH OKUCIHUTENb-HO-
BOCCTAaHOBUTEJBHBIX PEAKIIMM MOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOTO OajaHca ATHX PEaKIni.
[IpoBoauTh peakuuu, NOATBEPKAAIOIINE
XapaKTePHBIE CBOMCTBA H3y4aeMbIX BEILIECTB;
pacrmo3HaBaTh OMBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOLME B BOAHBIX pacTBOpax.
HaGmonaTh 1 onMChIBaTh IEMOHCTPAIIMOHHEIE
OTIBITHI; TIPOBOJAUTH M OMUCHIBATH XUMHUYISCKHIA
SKCIIEPUMEHT (J1a00paTOpHBIE U MPAKTUIECKHE
paboThI).

[IpeacTaBisiTh pe3ynbTaThl XHMHYECKOTO
JKCIIEPUMEHTA B POpME 3arucu ypaBHEHHIH
COOTBETCTBYIOIIMX PEAKUUI U IeJaTh BBIBOJIbI HA UX
OCHOBE.

CriemoBaTh IpaBUIIaM TOJIH30BAHUS XUMHYECKOU
MoCcy0H 1 1abopaTOpHBIM 000y IOBAaHUEM.
[IpoBOIUTE BEIYHMCICHUS IO YPABHEHUSIM
XUMHUUYECKUX PEaKIIMil.

CaMocCTOsATEIHHO IAHUPOBATE U OCYITIECTBIISTH
CBOIO TTO3HABATENIbHYIO JESATENbHOCTD; IPUHUMATh
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSITeIbHOCTHU

Tema 5.
Mertasl (2 9)

Mertamnsl [lonoxxenne meramioB B [lepu oguyeckoil cucreme
xumudeckux 3eMeHToB J[.M. MenneneeBa. OcoOCHHOCTH
CTPOEHHMS NEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. O6mine

PaCKpBIBaTL CMBICJT U3y4aCMbIX IIOHSATHH (BBIZLCHﬂTL
HX XapaKTCPHLBIC HpI/I3HaKI/I) " IPUMCHSATL 3TU
TIOHATHSA IPH OIMMCAHNUN COCTaBa U CTPOCHUA
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(hm3udeckue croiicTBa MeTayuioB. CIUIaBhl METAJLIOB.
ONEeKTPOXUMUYECKUH Psii HAPSXKEHUI METaIoB.
XWMHYECKHE CBOMCTBA BAXKHEHIITNX METAJIIIOB (HATPHA,
Kajui, KalblMi, MarHUi, aAIFIOMUHUN, [IUHK, XPOM, JKEJIe30,
MeJib) ¥ UX COeIMHEHUH.

O6mire cnocoObl MOTyYeHHsT METAIIOB. MeTaluTyprusi.
Kopposus memannos. Cnocobwl 3awiumsl om KOppo3uu.
[IpuMeHeHne MeTauIoB B OBITY M TEXHHKE.
JdemMoHcTpanun

— 00pa3IBl HEMETAIIOB;

— B3aUMOJICUCTBHE MEIU C A30THOM KUCIOTOU pa3aIuvyHON
KOHIIEHTpaLuy;

— KOJIeKIus «MeTaJulbl B CIUTaBhDY.

JlaGopaTopHble ONBITHI

— Ka4YCCTBCHHBIC pCAaKIIMU Ha aHMOHBI 1 KATUOH aMMOHMUA;
—B33HMOII€I\/IICTBI/IG THAPOKCHIA alTIOMHUHHA C paCTBOpaMU
KHCJIOT U MIEI0YCH;

KaueCTBEHHbIE peaKlMy Ha KaTHOHBI METAJIOB.
IIpakTHyeckue padoThI

Ne 2 PenieHue 3kcriepuMEHTaIbHBIX 33724 I10 TEME
«Hemerammsy;

No 3 Pemrenne skciepuMEHTAIBHBIX 3a/1a4 110 TEME
«Mertamiboy.

BoruuciieHus

— pacuéThl Macchl BellecTBa Wik 00bEMa Ta30B 110
M3BECTHOMY KOJINYECTBY BEIIECTBA, MACCE MU 00bEMY
OJTHOTO W3 YYACTBYIOIIUX B PEAKI[UH BEIECTB; PACUETHI

MacCChbI (06’LéMa, KOJIMYECCTBA BeH.[eCTBa) MMPOAYKTOB pCaKl 1,

€CJIM OJTHO M3 BEIECTB UMEET IIPUMECH;
pac4érel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) ITPOYKTa
peaKINu, €CJIU OJJHO U3 BEIIECTB JIAHO B BUE PACTBOPA C

ONpeAeIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

BEIIECTB, I OOBSICHEHHS OTACIBHBIX (PaKTOB U
SIBJICHUM.

OO0BACHATH 00IITHE 3aKOHOMEPHOCTH B H3MCHCHHH
CBOMCTB 3JICMECHTOB — METAJUIOB M MX COCTUHEHHM C
y4ETOM CTPOCHHUS UX aTOMOB U TOJIOKECHHUS B
[Tepuonuueckoit cuCTeMe XUMUYECKHUX DJIEMEHTOB
JI.. Menneneena.

XapakTepu30oBaTh (OIUCHIBATH) O0IIHE XUMUUSCKUE
CBOMCTBA METAJJIOB, UX BaAXXHEHUIIINX COCAUHCHUM,
MOATBEPKIAs ATO ONUCAHUE IPUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUM;
MPUMEHEHUE METAJIOB B Pa3IMYHBIX 00JIACTSX, a
TaK>K€ MCIIOJIL30BaHNE X I CO3daHUs
COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHIA.
PackpriBaTh CymHOCTH OKUCIUTEh- HO-
BOCCTAaHOBUTEJIBHBIX PEAKIIHI MOCPEICTBOM
COCTaBIICHHSI AJIEKTPOHHOTO OajaHca ITHX peakinil.
[IpoBomUTE peakiuu, MOATBEPKIAIOIINE
XapaKTePHBIE CBOMCTBA H3y4aeMbIX BEILIECTB;
PacIo3HaBaTh ONBITHBIM MYTEM HOHBI METAIIIOB,
MPUCYTCTBYIOLME B BOAHBIX pacTBOpax.
HaGimoaTh 1 ONMCHIBATh IEMOHCTPAIIMOHHBIC
ONBITHI; IPOBOAUTH U OMUCHIBATH XUMHUYECKHIMA
SKCIIEPUMEHT (J1a00paTOpHBIE U MPAKTUIECKHE
paboThi). [IpencTaBisiTh pe3ysibTaThl XAMHUUECKOTO
JKCIIEPUMEHTA B JOpME 3arucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKUUI U IeJaTh BBIBOJIbI HA UX
OCHOBE.

CriemoBaTh IpaBUIIaM TOJIH30BAHUS XMMHYECKOM
MoCcy0H 1 1abopaTOpHBIM 000y IOBAaHUEM.
[IpoBOIUTE BEIYHMCICHUS IO YPABHEHUSIM
XUMHUUYECKUX PEaKIIMil.

CaMocCTOsATEIHHO IAHUPOBATE U OCYITIECTBIISTH
CBOIO TO3HABATENIbHYIO JESATENbHOCTD; IPUHUMATh
aKTUBHOE Y4acTHe B IPYNIIOBON y4eOHOM
JIeSITeJIbHOCTH.

Pasznen 3. Xumus u xu3Hb (2 4)
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Tema 6.
XUMUS 1 )KU3HB (2 4)

Posp XuMuH B 00ecrieYeHHH KOOI HYECKOM,
SHEPreTHYECKON U MUINEBOH 0€30MaCHOCTH, Pa3BUTHU
MenuuHbL. [IoHsITHE 0 HAyYHBIX METO/IaX ITO3HAHU
BEIIECTB U XUMHUYECKUX PEAKIIHH.

[IpencraBnenus 00 0OIMIMX HAYYHBIX TPUHITUIAX
MPOMBIIIUICHHOTO MOJIYYCHUS BAXKHEHUIIIUX BEIIECTB.
YenoBek B MUpE BEILIECTB U MaTEPUAJIOB: BayKHEUIIINE
CTPOUTEIbHBIC MaTEPHAIIbI, KOHCTPYKIIMOHHBIC MaTEePHAIIbI,
KpacKH, CTEKJIO, KEPAMUKa, MaTepUaIbl IS SJICKTPOHUKH,

HaHOMAaTepHaJbl, OPraHNIECKHE U MUHEPAIbHBIE yIOOPEHHSL.

XUMUS ¥ 3I0pOBbE YeI0BeKa: MPaBHIIa UCTIOIH30BAHMUS
JICKaPCTBEHHBIX NPENapaToB; MpaBuiia 0e30MacHOro
WCTIONTb30BaHUS MPENapaToB OBITOBON XUMUU B
TIOBCEIHEBHOM >KH3HU

PackpbIBaTh posib XMMHUH B pELICHUU
SHEPreTUYECKUX, CHIPHEBBIX U IKOJOTUIECKUX
Mpo0OJIeM YeJI0BEYECTBA, ONMMCHIBATH OCHOBHBIC
HaIlpaBJICHUS Pa3BUTUSI XUMUYECKOU HayKU U
TEXHOJIOTHH.

[TpumensTh npaBuia 0€30MACHOT0 OOpAaIEHHUS C
BELLECTBAMH, UCITIOJIb3YEMBIMU B ITOBCEAHEBHOM
JKU3HH, TIPAaBUIIA TIOBEIEHHSA B 1IeTIsIX cOepeKeHust
310POBbs U OKPYKAIOIIEH IPUPOJHOU CPEABL;
MMOHUMATh Bpea (0IacHOCTh) BO3ACHCTBIS Ha JKUBBIC
OpraHu3Mbl ONPEAEIEHHBIX BEIIECTB, CMBICI
MoKa3arens MK, TOsSCHATh Ha pUMepax CriocoObI
YMEHBLICHUS U IPEIOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBUSI.

AHanu3upoBaTh U KPUTHUECKU OLIEHUBATh
WHPOPMAILIUIO, CBA3aHHYIO C XHMUYECKUMHU
MPOLIECCAMU U UX BIHUSIHUEM Ha COCTOSIHHE
OKpYXaloIlIEeH Cpebl.

Hcnonp30BaTh MONydYeHHBIE 3HAHUS U
MIPEJICTaBICHHUS O chepax NeATEIbHOCTH, CBI3aHHBIX
C HAyKOHM U COBPEMEHHBIMH TEXHOJOTUAMHU, KaK
OCHOBY JUIsl OpUEHTAIINH B BEIOOpE CBOEH OyayIeit
po(hecCHOHATBHOMN IEATEIbHOCTH.

[IpuHIMaTE yyacTre B 00CYyXIeHUU Tpo0IeM
XUMHUYECKOMN M IKOJIOTUYECKOW HApaBI€HHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIHIO I10 MTPpodIeMe 1
MpeasiaraTb BO3MOXKHBIE TYTH €€ pelIeHUs

29



MudopManmoHHoe obecnedenne 00y IeHHHA
[lepeuenb yueOHBIX p3nanuii, IHTepHeT- pecypeos, JOMOJIHUTENHLHOMH TNTePaTyphbl
OcHOBHBIE HCTOUHHKH!

{ Ta6puensn, O. C. Yumug, 10 xnace. bazosblil YPOBCHE yuebnuk / 0. C. Tabpuensd. —
3-e #3ML., crep. — MOCKBa ! Ilpoda, 2021. — 191, [1] e s B — (Beprukanb). — [eKCT :
HEITOCPEICTBEHHBIH.

2 Tadpuensn, O. C. Xumus. 11 xmacc. bazossiii ypOBEHD yaebunk / O. C. [abpuesst. —
2-¢ u3L., crep. — Mocksa ! Tlpota, 2022. - 223, [1] c. : mm. — (BepTukais). — TeKCT :
HEToCpeACTBEHHBIA.

):LOHOHHHTGHBHHG HCTOYHHKH.

1 Pesmuxos, B. A. COopuuK 3a/at H yIIpaXKHEHHHA 10 OpraHAYecKOl XUMHUH f By A
PesHuxoB. — 3-€ H3[., CTep. — Canxr-TlerepOypr @ JlaHs, 2023. — 336 c.— Texcr:
smextponus //  Jlage 3MEeKTPOHHO-OMOIMOTEUHAA cmcrema. —  URL:
https://e.lanbook.comfbookf293012 (nara oOpareHU: 16.04.2024). — Pexum AOCTYHA:
119 asTopus. [lonb3oBarernel
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