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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peadu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyiokeHUuM «CtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
@depneparuu Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHble TosioxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM pealu3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OJTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 10 XUMHH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TIPUPOJLI M B MaTEpPUAIbHOU JKU3HH OOIIECTBA, a TakkKe C y4ETOM
oO0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odriero oopazoBanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUHA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABIECHUS 00 OKpYKaloLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMMHUHU IOJIyYarT PpPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B HpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NpPUMEHATh € IS TIOTIOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4d. B 11e10M coaepkanue yaeOHOTO
npeaMera «XUMHUS»  JAaHHOTO  YPOBHS ~ HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK: MaTepUaTbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoosieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTUS U COIMATHM3AIUA
oOy4Jaronuxcst TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE A
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKA, aHaiu3a W
00paboTku uHpopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3YUYEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (GopMHpPOBAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl NPUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TIOBCETHCBHOM JKU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHUus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHW OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOM OpraHu3aliu, BIAJCIOLIEr0 HE
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIICHUsT TPAKTUYECKUX 3a]1ad.

B cBf3M ¢ 3TUM mnpu W3yueHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUe y OOYYarOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NESTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOJUMBIX JIJIi TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C TMO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIh30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS1, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsS NPEIMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEIEHHBIX JIJISl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJent0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COJEPXKXAHUME OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpeaMeT opraHnuecKOr XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJYYEHUHU HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKHUX
coenquHeHnit A. M. byTnepoBa, e€ ocHOBHBIE MonoxkeHus. CTPyKTypHbIE (POPMYIIBI
OpraHuyeckux BewecTB. ['omonorus, wu3omepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccudukaluyu opraHMueckux BemiecTB. HoMmeHkmaTypa
OpPTraHUYECKUX COCAUHEHUM (CUCTEMaThueckas) | TpUBUAJIbHbIC Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHE C OO0pa3laMud OpPraHMYeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OIMBITOB IO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHMYECKHMUA psAf. MeraH W dTaH —
NpOCTEHIINE TPEACTABUTENM aJKAHOB: (U3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOpPEHHMs), HAXOXKACHUE B NPUPOJIC, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIIEH U NMPONUIEH —
NPOCTEHIINE TPEACTABUTENIM aJKEHOB: (U3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallid, OKHUCIEHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MmerunOyrtanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYEeCKUe CcBOMCTBa (peakuus mnoiaumepusauuu). [lomyyeHue CHUHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. ALICTUIICH
— TMPOCTEUIINIA TPEICTABUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
TOpeHMUs ), MOJyYeHUE U IPUMEHECHHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE CBOMICTBA
(peakuuu raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MpUMEHEeHue. 101yon:
cocmae, cmpoenue, (uzudeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTHueckass CBSI3b MEXKAY YIJIEBOAOPOJAMH, MNPUHALICKAIIUMU K
Pa3JIMYHBIM KJIACCaM.



[IpupoHbIE MCTOYHHMKH YTIEBOAOPOAOB. IIpUpoaHBIA Ta3 W MOMYTHBIE
Hersaubie ra3el. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaIUTUYECKHil), mnuposu3. IIpoayKTs
nepepabOTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEpUMEHTANbHBIE METOJBl HM3yYEHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHME C o00pa3naMu IJJaCTMAcC, KayyyKOB U PE3HHbI, KOJUIEKUIUU
«Hedbtb» u  «Yromb», MOJIETUPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3agaum.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NMPOAYKTA PEAKUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM ITPOYKTOB PEAKLIUN).

Kuciopoaconep:kamue opranu4eckue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHOUPTBL. METAaHON W DJTAHOJ: CTPOCHHUE,
¢u3nueckue M XHUMHYECKHME CBOWMCTBA (peakUMd C AaKTUBHBIMHU MeETaJlJIaMH,
raJIor€HOBOJIOPOJAaMH, TOpEHUE), NpUMEeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  COUPTHL. DTWICHTJMKOIb W  [JIUUEPUH: CTPOCHHUE,
du3zrueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTalJlaMH, KaueCTBEHHas peakuuss Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
OopraHusM yenoseka. [[pumenenne rimmuepuHa U STUIIEHIJIMKOJIS.

deHoN: CTpOCHHME MOJEKYJbl, (HU3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
ToxcuunocTh penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DoOpManblIEruil, aleTalbJeruJl: CTPOCHHUE,
(¢u3nuecKue U XHUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KauECTBEHHbIE PEAKLIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOmue Ui Kiacca KUCIOT, peaklus 3TepuduKanum), NoJydyeHue U MpUMEHEHHUE.
CreapuHOBasi ¥ OJIEMHOBAsE KUCJIOTHI KakK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KUCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

Cnoxnble 3¢pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb )KUPOB.

YrineBompl:  cocTtaB, KjacCH(UKAIUS ~ yriaeBOAOB  (MOHO-, JH- U
nosiucaxapubl). ['oko3a — MpocTeimii MOHOCaXapul: 0COOCHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (B3aUMOJCUCTBUE C




ruapokcunom Menu(ll), oxucnenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKIEHUE B IMPUPOJIE, MPUMEHEHUE,
ounosnorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie noaumepsl. CTpoeHHe Kpaxmana U
HEeJUTr0JIo3bl.  DPU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIIH3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

DKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIeCTB W HX MpeBpalleHUM:
IpOBEICHNUE, HAONIOJCHUE U ONKHCAHUE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHCIEHUE ATaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMLIEPUHA C
ruapokcusiom meau(Il)), anpreruaoB (OKuUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(ll), BzammopeicTBUE Kpaxmana C HOJAOM),
IPOBE/ICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaumn.

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa pEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

A3oTcoaeprkane opraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyecKkue coeauHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomornuyeckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak mnpupoIHbIE BBICOKOMOJIEKYJIApHBbIE coeauHeHus. IlepBuunas,
BTOpUYHAsE M TpPETUYHas CTPyKTypa OeikoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIC peaKliy Ha OeJKu.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
HaAO0JII0ICHUE U ONMKMCAHUE JTEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OeNKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCUHECHUS

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEpPU3ALUN, CPEIHAS MOJIEKYISpHAs
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
NOJINMEPHU3ALMS U MOJUKOHAEHC AU

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CB3U.

Peanmmsannst MeXNpeIMETHBIX CBA3EH MPHU M3YUYECHUH OPTaHUYECKON XWMHH B
10 kyacce OCYLIECTBIISETCS Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-



HAyYHBIX IOHSTHH, TaK W TMOHSATHUM, SIBJISIOIIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIacCHu(PUKaIUs, MePUOINIHOCTh, HAOIIOICHHE,
U3MEpEHHUE, IKCIICPUMEHT, MOICIIMPOBAHHE.

dusuka: Matepus, DOHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
SHEPreTUYECKUA YpOBEHb, BEIICCTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUC
BEIECTBA, (PM3UYECCKUE BETUIHHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocepa, oOMEH BeEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCIKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pECYypCHI.

TexHonorus: mnHIEBbIE MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TpernapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEPreTHUecKrue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesiesieHusl 3JEKTPOHOB M0 OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIECKTPOHHAS KOH(PUTYpaIMsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U Ileproauyeckon CHCTEMBI
xumudeckux sneMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNIaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANIECKOTO 3aKOHA B PA3BUTUH HAYKH.

CrpoeHnue BemiecTBa. XuUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJIGHTHAsI HEMOJISIpHAs W NOJISIpHAsi, UOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
aKkienTopHblil). BomgopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okucienus. MIoHbI: KAaTUOHBI 1 AHUOHBI.

BemectBa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BeIECTBA. THIbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

[lonaTHe O aucnepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 10J11 BEIECTBA B paCTBOPE.



Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYECKAass CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumunyeckass — peakius.  Knaccudukanmss  XMMHUYECKHMX — peakiuid B
HEOPraHMYEeCKOM U OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiiu, €€ 3aBUCMMOCTh OT paziuyHbIX PakTtopoB. OOpaTuMbie
peakiuu. XHUMHUYECKOE paBHOBecue. @DaKTOpbl, BIMAIOIIUE HA COCTOSAHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [lartense.

DnekTpoiuTuueckas nucconnanus. CuiabHbIC U clla0blie AneKTponThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIEC PEAKIINH.

DKCHEPUMEHTAIBHBIE METOJbl M3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
neMoHcTpanus Ttadnun «Ileproauyeckas cucrema XuMudeckux smeMmerToB [, .
MenneneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOI0JeHNEe U
OMKCaHUE JEMOHCTPALIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa3OXKEHUE NMEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHUBEPCAIBHOIO HWHJMKATOPA, pEAKIMH HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKON pEAKIIUM.

PacuéTnrble 3amaun.

Pacuétel 1O ypaBHEHUMAM XUMHUYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUEThl, PACU€Thl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxkenne HemerayoB B Ilepuoguueckont  cucreme
xumuueckux sneMeHtoB [[. M. MennaeneeBa U 0COOEHHOCTU CTPOCHHSI aTOMOB.
du3nYecKkrue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETaIoB (Ha MpuUMepe
KHCJIOPOJIa, cephl, hocdopa u yriaepoa).

XUMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (raJIOT€HOB, CEpbl, a30Ta,
docchopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUU  (OKCHOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Merannel. Ilonoxenne meramioB B llepuoanueckoil cucteMe XUMHUYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajioB. O0mume ¢uzndeckue cBoiicTBa MeTaylioB. CIulaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUH PsI/l HAIIPSKEHUN METAJIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEUINHMX METAUIOB (HATPHWH, KaJIHi, KaJbIUH,
MarHui, amoMUHUHI, [IUHK, XPOM, JKEJIE30, ME/Ib) U UX COCTMHEHUH.



OO6mume crocoObl ModyYeHus MeTayioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJbl M3YyUYE€HUS BEIIECTB U HX MPEBPAILICHUN:
U3YUYEHHUE KOJUIEKIMU «MeTamiabl U CIUIaBbD», 00pa3lOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJIEHWEe M OINHUCAHWE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuéthrble 3amaum.

Pacuétsl mMaccel BeliecTBa UM O00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecIeYeHHH 3KOJIOTHYECKOM, YHEPreTHUYCCKON W IMHIIECBOM
0€30MacHOCTH, Pa3BUTHH MeAUIHHBL [loHSATHE O HAyYHBIX METOJaX IMMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMIMX HAYYHBIX NPUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPHUAIOB. BAXKHEHUIIHUE CTPOUTEIbHBIE
MaTepUNIbl, KOHCTPYKUIMOHHBIE MATEpUAJIbI, KpacKd, CTEKJIO, KEpaMuKa,
Matepuaibl JJIsl 3JIEKTPOHUKH, HAHOMATEpUaAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yA0OpeHus.

XuMHST U 3J0pPOBbBE YEIIOBEKA: MPABWJIA HCMOJb30BAHUSA JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia 0€30MaCHOTO KCIOIb30BAHUS MPENApaTOB OBITOBONW XUMHUU
B MIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBsI3ed NpU  HM3yYeHHMH OOImed u
HEOpPraHn4eckorM xuMuu B 11 Kilacce OoCyIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOIMX eCTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATHHA, SBISIOMIUXCS
CHCTEMHBIMHU ISl OTJICJIBbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4dHBIM (akT, rumoresa, 3aKkoH,
TEOpUs, aHalu3, CHUHTE3, Kiaccupukaius, TM[NepUOJUYHOCTh, HAOIIOJICHHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.

dusznka: Marepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEIUYMHBI U €AUHHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKocHCTeMma, Owuochepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.



I'eorpadus: MuHEpanabl, TOPHBIE MOPOJBI, IMOJE3HBIE HCKOMAeMbIE, TOILIMBO,
pECYpCHI.

TexHonorusi: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTE€PUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
IPOMBIIIJICHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX MPENapaTroB, MNPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTE€pHUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JINUHOCTHBLIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
o0yJaromuMuca TporpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJMETHbIM W  TOpeaMeTHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrPAMM CPEIHEr0 OOIIEro
o0Opa30BaHUsl SIBISETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
00111er0 00pa3oBaHuUs BBIICICHBI CIAEAYIONIUE COCTABISAIONIUE:

OCO3HaHHE OOYYAIOIUMHCS POCCHUHUCKOW TpaKJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIPEEIIEHUIO;

HaJIMYKUe MOTUBALIMU K O0yUEHHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIUXCsl PYKOBOJACTBOBAaThCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMHU, MPUCYIIMMHU IEIO0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYKEe MPaBOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHbBIE TJIaHBI.

JIngHOCTHBIE pEe3yJbTaThl OCBOCHUSI MpeaMera «XHUMHS» HOCTHTAITCA B
CIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJeaJaMU POCCUHCKOrO0 TPa)KJAHCKOro OOIIECTBa, MPHUHATHIMH B OOLIECTBE
HOpMaMUd W TpaBWIaMH  TOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAaHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA MpeaMeTa «XUMHUS»  OTpaxKaroT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATEIILHON M MPAKTUYECKOW AESITETbHOCTU
oOyJaromuxcs 1Mo peanu3aliy MPUHIATHIX B 0OLECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpaskaaHCKOT0 BOCIIUTAHMSA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTAaBICHUS O COLUMAIbHBIX HOPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XUMHUYECKUE 3HAHUA A
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATENIbCKOM JIESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEATETbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHbI€ pe3yJibTaThl OCBOCHHS YU4E€OHOTO MpeaMera « XUMUs» Ha
YPOBHE CpeHero 001ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE In: bopMHpOBaHUS  MHPOBO33PCHUS oOy4Jaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIe MOHSATHUS, OTPaXKAIOIINe
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE,
porece, CUCTeMa, Hay4dHbI (paKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHne, HAOII0IeHEe, N3MEpPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJlbHbIe y4eOHbIEC NeWCTBUs (MO3HABATEIbHBIE, KOMMYHHKATHBHbIC,

pEryJsiTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0y4aroIIXCs;
CIIOCOOHOCTB o0yyarommuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBUS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE pPE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMOo3HaABATEJbHBIMH
JeCTBUSIMMU

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIH3UpoOBaTh  MpPoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENEATh 1ENM JCATEIbHOCTH, 3ajJlaBasg MMapamMeTpbl U KPUTEPUH HX
JOCTUXKEHUSA, COOTHOCUTD PE3YJIHTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BAaTh MPU OCBOCHUW 3HAHWM NPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XAPAKTEPHbIE MPU3HAKU MOHSITUN M YCTAaHABIMBATH WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMerHble pe3ylbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMUSI»
OTPAKAOT:

chOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUU MBINUICHHS W  KYJbTYPhl JIMYHOCTH, €€



(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEHIECHUS TPAKTUYECKUX 3a]1a4
U JKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOINOJIATAIOIINE TOHATUS (XMMHYECKHUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIA 00BEM, YIJIIEPOJIHBIM CKeleT, (QyHKIMOHAIbHAS TpYIIa,
paauKa, U30MepHsi, U30MEPhl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KUCJIOPOJ M a30TCOAEpKAIME COCIUHEHUs, MOHOMEpP, INOJMMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHS); TEOPUH U 3aKOHBI (TEOPHs] CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalMe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIUE MOHSATUS MPH
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIIMBaTh MOJIETM MOJIEKYJ OPTraHMYECKHX BEHIECTB I WILIIOCTPAlUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpIKaIIne
COEAMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIIUKOMb, TIUIEpHUH, (HEeHoN, (opManbAeTh, amneTaabIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, KpaxMal, IeJITI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHJABl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(OpPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaTh  COCTaB, CTPOEHUE,
bu3rueckue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, aleTHJICH,
oyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], 3TaHO], STUJICHIJIUKOJb,
TJIAIepUH, (EHOJI, alleTalbIeTH, MypaBbUHASA W YKCYCHAsl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKJIYy HUMHU YPaBHEGHHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
Coipbs  (He(pTh, TPUPOIHBIM Ta3, Yyrojib), CHOCOOBI WX TNEPepadOTKUu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIUMCICHUS T0 XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTA
peakuy IO W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOJ/IaX HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH TIPU MW3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0ICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
NOCYJIO W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHHSI OPTAHMYECKUX BEIIECTB MPU HarPeBaHUH, TIOTyUICHHE
STWJIICHA W W3yYCHHE €ro CBOMCTB, KAaYeCTBCHHBIC PEAKIIUA OPTaHUYECKHUX
BEIIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHWUM, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TpU OOpalllEeHuUu C
BCIIECTBAMH W J1a0OpPATOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTAThI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIHX
peakiuii 1 GopMyIUPOBaATH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYy4aeMyK0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
11eJ1eCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpelibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIcia Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIAa0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKux

dbopmy.

11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUA Kypca «OOmIass u HeopraHUYecKas
XAMUS» OTPaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHWM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAOIIUE TOHATHS (XMMHYCCKHH 3JIEMEHT, aToOM, H30TOII, S-, p-, d-
AJIICKTPOHHBIC OPOHWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, DJICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XUMUUECKAsl CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTHUYECKAS] JIMUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUU SA3BIK XUMUU,
MHPOBO33PCHUYECKHUE 3HAHMWS, JICKAIIME B OCHOBE IMOHUMAHWUS MPUYUMHHOCTH U
CHUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJOTMYECKHUE CBEIACHUS O CBOMCTBAaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JICATEIIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIKUE ITOHSTHUS IIPU
OTNMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XHWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XHUMHUYECKUX  PEAKLUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(OpMUPOBAHHOCTb YMEHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI EPUOJAUYECKOr0 3aKoHa .
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys IOHATHS «S-, p-, d-
3JIEKTPOHHBIE opouTaNmy, «IHEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAUHEHUMU
10 nepuoaam u rpynnaM llepuoanyueckor cucTeMbl XUMHYECKUX d1eMeHToB []. M.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TIO0
pPa3NUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKklMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATH YPaBHEHHUS PEaKIUi pa3TUYIHbBIX
THUIIOB, TOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHA, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKIINHU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAAIOUIUE
KAUYECTBEHHBI COCTAaB pPAa3JMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnu Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyol M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMaM «Metamb» U «Hemeramibny) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX H  CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE

HaumenoBanmue

Ne (ungpoBbIe)
pa3/iesi0B U TeM Kontpoasnbie | IlpakTuueckue

n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoTbl padoThbI

pecypcsbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU

1.1

IIpenmer
OPraHU4YeCKOU
xumun. Teopus
CTPOEHHUS
OpraHNYECKHUX
coenuHeHUl A. M.
bytneposa

Hroro no pasneny

Pa3znea 2. YrieBoaopoabl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHbI

2.2

Henpenenbueie
YIJIEBOJOPObL:
AJIKEHBI, AJIKAINCHBI,
AJIKUHBI

23

ApoMarudeckue
YIJIEBOJOPOIbI

2.4

[IpuponHsie




UCTOYHUKHU
YTJIEBOIOPOAOB U UX

nepepadoTka

Hroro no paszneny 13

Paznen 3. Kuciopoacoaepskamnue oprannieckne coeJuHeHUs

3.1 Cnuptsl. ®enon 3
ANLIEruae!.
319 KapGonoBbie 7
KUCHoThl. ClI0KHbBIE
3UpHI
3.3 VYrneBoanl 3 2
Hroro no paszneny 13

Pa3znea 4. A3oTconepxkainiue OpranHnyeckue coeIuHeHus

AMUHEL.
4.1 AMHWHOKHCIIOTEL. 3
benku
Htoro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY AISIpHbIE COCTHHEHUS

51 II;macTmaccel. )
’ Kayuyku. Bonokna
Wroro no pazaeny 2
OBUIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KITACC

KoaunvecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (mu¢poBbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchbl
Paznen 1. TeopeTrnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepuoanueckuii 3aK0H
11 u [lepunonuueckas 3
CHUCTEMa XUMHUYECKUX
anemenTtoB Jl. U.
Menpneneena
CrpoeHue BeecTsa.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Meraubl 1
2.2 Hewmerannsl 1 1
CBs13b HEOPTaHUYECKUX
2.3 U OPTaHUYECKUX 2
BEIIIECTB
Hroro no pazneny 17

Pasznen 3. XumMus u ;KN3HL




3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHnYecKOl XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE

04.09.2025

Teopus crpoeHus
OPraHUYECKUX COCIUHEHUN A.
M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

11.09.2025

IIpencraBnenue o
KJIaccU(UKAIUN OPTaHUIECKIX
BeuecTB. HoMenknarypa
(cucremaTuueckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

18.09.2025

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

25.09.2025

MeraH u 3TaH — NpocTenIre
IIPEACTABUTENIN AJIKAHOB

02.10.2025

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

09.10.2025

OTUJIEH U MIPONUIIEH —
IIPOCTEUIINE TPEACTABUTEIN

16.10.2025




AJIKCHOB

[IpakTuueckas padora Ne 1.
«ITomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB)

23.10.2025

Aunkanuensl. byranuen-1,3 u
metunoOyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI

06.11.2025

10

AJIKHMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — NPOCTEHIINI
MIPEACTABUTEND ATKUHOB

13.11.2025

11

Bbruncnenus no ypaBHEHUIO
XUMHUYECKON peaKInu

20.11.2025

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

27.11.2025

13

['eneTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINYHbIM
KJaccam

04.12.2025

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3
¥l MOy THBIC He(TSHBIC Ta3bl,
HEPTh U MPOTYKTHI €€
nepepaboTKu

11.12.2025

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOy THBIE He(TAHBIE Ta3bl,

18.12.2025




He(Thb U MPOTYKTHI €€
nepepaboTKu

16

KonrtponsHas pabora o
paszaeny «YriaeBogopoabh

25.12.2025

17

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

15.01.2026

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIIUKOJIb U TNIMLEPUH

22.01.2026

19

@DeHOII: CTPOCHUE MOJIEKYIJIbI,
¢uznyecKkue 1 XuMHUYECKHE
CBOMCTBA, IPUMEHEHNE

29.01.2026

20

Anpaeruabl: GopMaIbAeTHI U
areraiapaerug. Anerod

05.02.2026

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

12.02.2026

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

19.02.2026

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TIPEICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

26.02.2026

24

MBpl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEe JCHUCTBUE

05.03.2026

25

Crnosxubie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX

12.03.2026




KUCHOT. ['Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: rupoan3, NpUMEHEHHE,
Ouos0ruuecKas poiib KHUpPOB

19.03.2026

27

VYTneBoasl: cOCTaB,
knaccudukanus. Baxueiiue
MpPeJICTaBUTENHN: TIIH0K03a,
dpykTo3a, caxaposa

26.03.2026

28

Kpaxman u nemntonosa kak
MIPUPOHBIC TTOTUMEPHI

09.04.2026

29

KonTponbHas padora no
pazaeny
«Kucnopoacoaepxaine
OpTraHUYECKUE COCAMHEHUS/
Bcepoccuiickas nmpoBepodHas
pabora

16.04.2026

30

OO61as xapakTepucTHKa
a30TCO/CPIKAITUX OPTAHUIECKUX
coenuHeHMUH / Beepoccuiickas
npoBepovHas pabora

23.04.2026

31

AMMHBI: METHJIAMHAH U aHWJINH

30.04.2026

32

AMHMHOKHCIOTHI KaK
amQoTepHbIe OpPraHuIeCcKre
COE€IUHEHMS, UX OMOJIOTHYECKOE
3gadvenne. [lenrunapl. beakn xak
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS

07.05.2026




OcCHOBHBIE TTOHSATUS XUMHUHU

33 BBICOI(OMOJ'IFKy.]‘IprHBIX 1 14.05.2026
COeIMHEHU N
OcHOBHEBIE MECTOAbI CUHTC3a

34 BBICOKOMOJIEKYJIIPHBIX 1
coenmuenni. IlmacTMmaccsl, 21.05.2026

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYecKue
padoThbI

Jlara
U3yqeHust

DJIEeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 37IEMEHT. ATOM.
DJeKTpoHHAs! KOH(DUTYpaLKsi aTOMOB

05.09.2025

Ileproauyeckuii 3aK0H U
[lepronnueckas cucTeMa XUMHUYECKHUX
sanemeHnToB /I. 1. Menneneena, ux
CBSI3b C COBPEMEHHOU TeOpHUE
CTPOEHUS AaTOMOB

12.09.2025

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKUX AJIEMEHTOB U UX
COCIMHEHUH MO IPYyIIaM U MePUOIaM.
3HaveHHE MEPUOANIECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKHX 3JieMeHTOB J[. 1.
MeHieneeBa B pa3BUTHH HAYKH

19.09.2025

Crpoenue BemiecTBa. XuMHUYecKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

26.09.2025

BanenTtHocTs.
DNEeKTpOOTpULIATENbHOCTh. CTENeHb
okucieHus. BelectBa MOJEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS

03.10.2025

ITonstue o AUCIICPCHBIX CUCTCMAX.




VcTrHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 10J1 BelecTBa B pacTBOpe

10.10.2025

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

17.10.2025

Knaccudukanus XuMuueckux peakuun
B HEOPraHUYECKOU U OpPraHUYECKON
XUMHU. 3aKOH COXPAaHEHUS MacChl
BEIL[ECTB; 3aKOH COXpPaHEHUs U
IIPEBPAILECHMS SHEPTUU TIPH
XMMHMYECKHUX PEaKIHAX

24.10.2025

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XMMU4YECKOE paBHOBECUE

07.11.2025

10

[TpakTuueckas pabota Ne 1. «Bnusiaue
pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pPeaKum»

14.11.2025

11

DJIEKTPOTUTHYECKAS TUCCOIHALIS.
[ToHsiTHE O BOJOPOIHOM ITOKA3aTeIe
(pH) pactBopa. Peakiiuu mnoHHOTO
oOMeHa. ['uaponus opraHu4ecKux u
HEOPTaHMYECKUX BEIIECTB

21.11.2025

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [Tonsitue 06 3nexTponan3e
pacIiaBoB U pacTBOPOB COJIEit

28.11.2025

13

KontponbHas paboTa mo pasaeny
«TCOpCTI/I'-ICCKI/IC OCHOBBI XUMHUN))

05.12.2025

14

Mertamisl, UX IMOJOKEHHUE B




[Teproamueckoit cucTeMe XUMHIECKUX
snemenToB JI. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB.
OO6mue GpuznyecKre CBOMCTBA
METAJI0B

12.12.2025

15

CruiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUH P
HANpPSOKEHUN METalIoB

19.12.2025

16

XUMHYECKHE CBOUCTBA BAaKHEUIIINX
METaJUIOB (HATPHUH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COCAMHEHUIN

26.12.2025

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
UX COeIUHEHUN

16.01.2026

18

XnMHU4YecKre CBOMCTBA IUHKA, JKelle3a
U UX COCTUHEHUHN

23.01.2026

19

[IpakTuueckas padbora Ne 2. "Pemienue
IKCIEPUMEHTAIBHBIX 33134 110 TeMe
«Metaie»"

30.01.2026

20

Hewmeramisl, uX nonoxeHue B
[Tepuoanueckoii cucteMe XUMHUECKUX
anemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

06.02.2026

21

Pur3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETaIoB (Ha IpUMEpe
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepo/ia)

13.02.2026

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUN

20.02.2026




23

XuMH4yecKHe CBOMCTBA a30Ta,
dbocdopa 1 Ux COeTUHECHUIA

27.02.2026

24

XHUMHUUYECKUE CBOMCTBA yIiIepoa,
KPEMHUS U UX COCIMHEHUIN

06.03.2026

25

[IpruMeHeHre BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUH

13.03.2026

26

O0600I11IeHNE U CUCTEMATHU3ALIMS
3HaHUM 1Mo TeMe «Hemeramas.
BbruucieHus mo ypaBHEHUSAM
XUMHYECKHUX PEaKIHi 1
TEPMOXHUMHUYECKHUE PACUETHI

20.03.2026

27

[IpakTuueckas padora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"Hemerasr"»

27.03.2026

28

KonTtponsHast pabora mo Temam
«Metamey u «HemeTamuisn)

10.04.2026

29

HeOpFaHI/I‘{eCKI/Ie U OPraHUvYCCKUC
KHUCJIOTHI. HeOpFaHI/I"ICCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUA

17.04.2026

30

AM@oTepHbIe HEOpraHu4ecKue 1
OpraHUYECKHUEe COCTUHEHUSI.
I'enetnyeckas CBs3b HEOPTaHUYECKHIX
Y OpPraHUYEeCKUX BEIIECTB

24.04.2026

31

Ponp xumuu B o0ecrieueHnn
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEUIIUHBI

08.05.2026

32

[IpencraBnenus 06 0OIMMX HAYIHBIX




IMpUHOUIIAX IMPOMBIIIJICHHOT'O
IMOJIy4YCHUA BaKHEHUIITNX BC€IICCTB

15.05.2026

133 YenoBek B MUpE BELIECTB U
MaTepHUAJIOB

22.05.2026

34 XuUMUA U 370pOBbE YEJIOBEKA

22.05.2026

OBILEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH TMPEACTABICHUN O XUMHYECKOW COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJU XUMUU B TIO3HAHUU
SBIIGHUN TIPUPOIBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] TMPAKTUYECKUX 3a7ad W DIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpelie

1.2

Brnanenune cucremMoil XMMWUYECKUX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAra0I1e MOHSTHUSA (Monekyna, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpDHBIA OO0BEM, YTIEPOAHBINH CKEJeT,
(GyHKIMOHANbHAS ~ TPYyIIa,  paadKal,  H30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUI  psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJI- |
A30TCOJEPIKAINE COCTUHEHHs, OMOJIOTMYECKH AaKTHUBHBIE BelIecTBa
(YyrneBonpl, KHpbI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUHM M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHMsI opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHUECKHE
CBEJICHUS O CBOWMCTBaX, COCTaBe, IMOJy4YeHUH H Oe30MacHOM
WCIIOJIb30BAHUM BAXKHEHIIMX HEOPraHUYECKHMX U  OPraHMYeCKUX

BCIICCTB B 6BITy u HpaKTH‘{eCKOf/'I ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUPOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
NOHATUHM,  YCTaHABIMBATL WX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAHUM COCTAaBa, CTPOEHUA H

MPEBPAILLICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(hOpMUPOBAHHOCTh YMEHHMH HCMOIb30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJSIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) (opMya OpraHMYECKHX BEIIECTB U YpaBHEHHIA
XUMUYECKUX PEaKLUid, U3rOTABIMBATH MOJIETIU MOJIEKYJI OPTraHUYECKUX
BEIECTB I WUIIOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCT,  yMEHHMM  yCTaHaBIMBATh  MPUHAIJIEHKHOCTh
W3YYEHHBIX OPraHMYECKHX BELIECTB IO MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeauHeHM (yriaeBoJOopOpbl,
KHCIIOPOX M a30TCOAEP)KAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMs), JaBaTh UM  Ha3BaHHUA [0  CHCTEMaTUYECKOM

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUS ONPEACISATh BUIBI XUMUYECCKOW CBS3H B

OpPTaHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMUpOBAaHHOCTh ~ YMEHHSI IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa mansi oObsicHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MaCChbl BEIIECTB

YrieBogoposl. Kucnoponconep:xariue u a30TcoJIepKallne

OpraHN4Y€CKUC COCANHCHUS. BLICOKOMOJ'IGKy.HSIpHBIC COCAUMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUH TNPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJICIbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIULIEPHH, (eHod, (opManbaerui, areTaibIeru,
MypaBbHHAs KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasi KHUCJIOTa, TJIOKO3a, (QPyKTO3a, Kpaxmal, LeJIos03a,

TJIALMH)

2.2

CdopMUpOBaHHOCT YMEHHUH XapaKTEpH30BaTh COCTaB, CTPOCHHE,
duznyecKkue M XUMUYECKHE CBOWCTBA THUIMHYHBIX MpPEICTaBUTEICH
pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, ATHIIEH,
MpPOMWJICH, aneTuieH, OyraaueH-1,3, mermnOyraauen-1,3, OeH307,
METaHOJI, ITAHOJ, STUJICHIJIMKOIb, TIIUIEPHH, (EHON, areTaabIeTul,
MypaBbHHAss M YKCYCHas KHCJOTHI, TJIOKO3a, Kpaxmal, IeJITI0J03a,

AMHUHOYKCYCHAasd KI/ICHOTa)

23

C(bOpMPIpOBaHHOCTL YMCHUSA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKOY THUIITMYHBIMHA npeaACTaBUTCIIMU Ppa3INIHbIX KJIaCCOB
OpTraHNU4YCCKUX BCIICCTB YPAaBHCHUAMHN COOTBECTCTBYIOINX XUMHUYCCKHUX

peaxiuil ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTIEBOJOPOIHOTO ChIPbs (He(Th, PUPOIHBIN Ta3, Yroib), CIOCOOBI UX

Hepepa60TKH H IPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TI<H

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O ITO3HAHHA, UCIIOJIb3YEMbIX B XMMHUH IIPU U3YUCHHUHN




BEIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOIEHHE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIC
XUMUYECKHE 3HAaHUA i1 [PUHATHS pElIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTyalluiaX, CBA3AaHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COONMIOJATh TpaBUia MOJB30BaHUS
XUMUYECKOW TIOCYJIOM M JIabopaTOpHBIM OOOpYJAOBaHHEM, a TaKXKe
mpaBujia O6paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMHA

10 BBIIIOJTHCHUIO J]a60paT0pme XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHYECKHHA
HKCHEPUMEHT (MPEeBPALICHNS OPraHUYECKHX BEIIEeCTB IPU HarpeBaHuH,
IIOJIy4YEHHUE DTUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLINH
OpraHMYECKHUX BEIECTB, JeHaTypauus OelKOB IpU HarpeBaHHH,
LIBETHBIE pEaKLUU OEIKOB) B COOTBETCTBUM C IMpPaBUIAMHU TEXHUKH
0e30macHOCTH MpH OOpallleHuH C BeleCTBAMU U J1a0OpaTOPHBIM
000py10BaHUEM; MIPEACTaBIATh pe3yabTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3almucud ypaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GOpMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI TIPOBOIUTEH BBIYHCICHUS 110 XUMHYECKAM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOIYKTa PEakKlUy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLMN)

3.5

CdhopmupoBaHHOCTH YMEHU KPUTHUYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOJIYYaeMyl0 M3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBoit napopmaryu, cetb HTEpHET U 1pyTHe)

3.6

CdhopmupoBaHHOCT, YMEHHUU COONIOAATH TMPABWIA DKOJIOTHYECKU
1[eIeco00pa3HOro TOBENEHUSI B OBITY W TPYIOBOWM NEATEIHHOCTH B
LENSIX COXPaHEHHUS CBOETO 3J0POBBbS M OKpPYXKAIOIIEH MPUPOTHOM
cpenpl, OCO3HAaBaTh OMACHOCTh BO3JCUCTBHUS HA JKUBBIE OPTraHU3MBI
ONpeIeIEHHBIX OPTaHWYECKUX BEHIECTB, TTOHMUMAs CMBICI TOKa3aTels
I[NAK (mpenenbHO AOMYCTUMOM  KOHLIEHTpAlMU), TMOSICHATH Ha
npuMepax CrocoObl YMEHBIICHHUS U TMPEAOTBPALCHUS UX BPEIHOTO

BO3JICHCTBUSA Ha OpraHu3M 4YC€JI0OBEKa




11 KIIACC

Kon
NpoBepsAeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl Cpe/IHero 001ero oopa3oBaHus

1

TeopeTquCKHe OCHOBBI XUMHUH

1.1

Brnagenne cucrteMoil XMMUYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAII AaTOMOB,
HWOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHUILATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIN
00BEM, KpUCTATUYECKas peméTka, THIBl XUMHYECKUX PEaKIui
(OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIAOTEPMHUYECKHE,
peaki MOHHOTO OOMEHA), PacTBOp, SJICKTPOIUTHI, HEITEKTPOJIHTHI,
JNEKTPOJIUTUYECKAsE ~ JUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHYECKOW PEaKIuH, XUMUUYECKOE PABHOBECHE); TCOPUHU U
3aKOHBI (TEOpHsl SJIEKTPOJUTHUECKON aucconuanvu, llepuoanueckuii
3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3bIK XUMHH, (DAaKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
coCcTaBe, TOJNIyYeHHH W OE30MacHOM HCIOJB30BAHUN BaKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JCSTEIHHOCTH

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHHUH BBISBIATH XapaKTepHbIE INPHU3HAKK U
B3aUMOCBA3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX MPEBpALICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHX
3HAHUHN c MIOHATUSAMHU u IIPEACTABICHUAMU IpYTux

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Branenve OCHOBHBIMH METOJAaMU HAYYHOTO IIO3HAHUS BEIIECTB U
XUMHUYECKUX sBJIeHUN (HaOmoJeHHe, W3MEpEeHHue, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

ChopmupoBaHHOCT, YMEHUU ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKHX DJJIEMEHTOB B COCIUWHEHHUAX Pa3IUYHOTO
coCcTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBAJICHTHAsl,  HOHHAs,
MeTaJin4yeckasi, BOAOPOIHAs) B COCIUHEHUSAX, TUI KPUCTAITTHYECKON
PEeIETKH KOHKPETHOTO BelllecTBa (aTOMHasl, MOJIEKYJIpHasi, WOHHAs,

MeTaJUTMYECKas)

1.5

CdopmupoBaHHOCTh YMEHUN OINpPEAEIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUIN




1.6

CpopMUpPOBAaHHOCT, ~ YMEHHS  KJIAaCCH(UIUPOBATH  XHUMHYECKHE
peaKIMy MO Pa3IUYHbIM MPU3HAKAM (YHUCTY U COCTaBy pearupyroumx
BEIIECTB, TemIoBoMy »d(h(dexkTy peakuuu, HW3MEHEHUIO CTemeHen
OKHUCJIGHHS ~ OJIEMEHTOB,  OOpaTUMOCTH  pEakUuuu,  y4acTHIO

KaTaJm3aTopa)

1.7

ChopMUpPOBAaHHOCTh YMEHHH COCTaBISATh ypaBHEHUS  PEAKIUN
pa3JIMYHBIX TUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUs pPEaKLHN
HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUi HIyT

JIO KOHI[a

1.8

CchopMupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KayeCTBEHHBIH COCTaB  PA3JIMYHBIX HEOPraHMYECKMX  BEILECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_II/Iﬁ

1.10

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ OOBSICHATh 3aBUCHUMOCTh CKOPOCTH

XUMHUYECKON peaklu OT pa3INdHbIX (JaKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBACHATH  XapakTep CMELICHHUs
XMMHUYECKOIO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHErO BO3JCHCTBHUSA

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHUYECKask XUMUS

2.1

CdopMupOBaHHOCT YMEHHI pacKpbiBaTh cMbIca [lepuogmdeckoro
3aKOHa .. Meneneena 51 JIEMOHCTPUPOBATH ero
CHUCTEMAaTH3UPYIOIIYI0,  OOBSCHUTEIBHYI0 U  HPOTHOCTUYECKYIO

byHKIIH

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »3jieMeHTOB 14 mnepuoaos Ilepuoanueckoi
cucTemMbl xuMuueckux diaemeHToB J[.M. MeHneneeBa, HCHOIb3Yys
MOHATUSL «S-, p-, d-dJEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U WX COEAMHEHUU MO MepHojaM M rpymmam

[Iepnoanueckoi cucteMsl XMMU4eCKUX 351eMeHTOB [[.1. MenneneeBa
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ChopmupoBaHHOCT, YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEILIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKIATh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY

HCOPraHU4CCKUMHA BCIICCTBaAaMU C IIOMOIIBIO ypaBHeHI/Iﬁ




COOTBCTCTBYIOIINX XUMHWYCCKUX peaxunﬁ
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ChopMUpOBaHHOCTh ~ YMEHMH  yCTaHaBIMBATh  IPHUHAAJIEKHOCTb
HEOPraHMYECKUX BEIIECTB I0 UX COCTABY K ONPEICIEHHOMY KIJIACCy
(rpymnme) coeaMHEHUi (MPOCThIE BELECTBA — METAJUIBI U HEMETAIIBI,

OKCHbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHLIe TUAPOKCHUIDI, COJ'II/I)

2.5

CchopMupoBaHHOCTh YMEHUH HCIIONB30BaTh XMMUYECKYIO CHMBOJIMKY
U1 cocTaBleHHs (GOpMyJd BEIIECTB M YpPaBHEHUH XUMMUYECKUX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblii ras,
YIJIEKUCHIBIA ra3, aMMHaK, TaméHas H3BECTb, HeETall€Has HW3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

CchopMupoBaHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEUIECTB PAa3IMUHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3M  MEXIY
HEOPraHMYECKMMH  BEIIECTBAMH € [OMOIIbIO  ypaBHEHHH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBHINOIHATH XUMUYECKUN
HKCHEPUMEHT (pa3loKeHUEe MEepOKCHAa BOJOPOAAa B MPHUCYTCTBUU
KaTajau3aTopa, OIpe/eseHHe Cpelbl PacTBOPOB BEIIECTB C MOMOUIbIO
YHHUBEPCAJIBHOTO WHAMKATOPA, BIHMSHHUE pa3IMYHBIX (PaKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakiuH, peaklud HOHHOro OOMeHa,
KayeCTBEHHbIE PEAaKLIUU Ha Ccynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHHS, DPELIEHUE SKCHEPHMEHTANbHBIX 3a/Ja4 IO TeMaM
«Meramne»» u «HemeTanasl») B COOTBETCTBUH C IPABHJIAMU TEXHUKHU
0€30macHOCTH MNpH OOpaIlleHUH C BEIIeCTBaMH M JIAOOPaTOPHBIM
000pyZI0BaHUEM; IIPEICTaBIISATh pE3yJIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3amMcU YpaBHEHUN COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBWJIA TOJIH30BAHUS
XMMHYECKOM TMOCyJoH H Ja0opaTOpHbIM O0OpYyIOBaHHEM, a TaKXKe
npaBuiia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIHAMHU

110 BBIINTIOJIHCHHUIO na6opaTopH1>1x XHUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapakTepu3OBaTh  XHUMHUYECKHUE
MIPOLIECCHI, JIE)KAIUE B OCHOBE MPOMBILIUIEHHOTO MOJYyYEHUsI CEpHOU
KHUCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEICTABICHHHA 00
Oo0IMX HAyyHBIX MPUHLOUIAX M  HSKOJIOTMYECKHUX  Ipodiiemax

XUMHUYICCKOT'O ITPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéTel




3.1

CpopMUpPOBAHHOCTh TPEICTABICHUN O XWMHUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBl MHUpPA, POJM XHUMHUU B TMO3HAHUU
SIBJICHUH TPUPOABI, B (OPMHUPOBAHMHM MBIIIJICHUS W KYJbTYPBI
JTUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHusT TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3JI0POBBIO U MIPUPOJHOM cpene

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMALUIO, TOIY4YaeMyl0 HU3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHUpPOBaHHOCTh YMEHUH COONIOAATh TPaBUIa IKOJOTHUECKH
1eJ1Iec000pa3HOro MOBENEHUSI B OBITY M TPYJOBOM JAEATENIBHOCTH B
HEJsIX COXPAaHEHUsl CBOETO 37I0POBbS M OKPYXKAIOLIEH MPUPOJHOM

cpenbl

3.4

Oco3HaBaThb OMAaCHOCTh BO3JEHUCTBHSI HA JKUBBIE OpPraHU3MBbI
onpeAenEéHHBIX BEIECTB, MOHUMast cMbich mokasarens [1JIK, moscHaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U NMPEAOTBPAIIECHUS UX BPEIHOTO

BOSI[CI\/JICTBI/HI Ha OpraHu3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUHI MPOBOJIUTH BBIUYMCIICHUS c
HCIIOJIb30BAHUEM TIOHITHS «MaccoBasi JIOJIsl BEIECTBA B PacTBOpPE»,
OOBEMHBIX OTHOIICHUA Ta30B IMPH XUMHUYECKUX PEAKIHUAX, MAaCChI
BEIIECTBAa WK 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
TEIUIOBOTO A (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHS MacChl

BCILICCTB, MMPCBPALLICHUA U COXPAHCHHUA SHCPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

TeopeTnueckne OCHOBBI OPraHNYECKOU XUMHUU

1.1

[Ipenmer opraHnueckod XMMHH: €€ BO3HHUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOCHHsSI OpPraHUYECKUX

coequHeHnii A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMysibl OpraHHYECKHX BemlecTB. ['oMonorus, wu3oMepus.
XuMHuUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE M KpaTHBIE

cs3u. [Ipencrasienne o KraccuuKay OpraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX Hpe[[CTaBI/ITeJIef/'I KJIaCCOB OPraHNUYCCKUX BCHICCTB

VYri1eBo10pOabI

2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKU psifl. MeTaH U 3TaH — npocTeiliune
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE U XUMHUYECKUE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaX0XXACHUC B IIpUPOAC, ITIOJTYUCHUC U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHHA psAld. DTWUIEH M TPONMWICH —
MpoCTeiINe NpPeACTaBUTENN AalIKeHOB: (HM3MYECKHe U XUMHUYECKHE CBOMCTBA
(peakuu THUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIMU, OKUCIEHUS W

HOJ'II/IMepI/I?)aI_II/II/I), MOJIy4YCHHUC U ITPUMCHCHUC
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Anxanuensl: Oyrtamuen-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHEHIIHeE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). Ilomydenne cuHTeETHUECKOTO

Kay4dyKa U pe3HHbI

24

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
NPOCTEHIIMK TpEACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TaJOr€HUPOBaHUS, THIpaTalliu,

TOpPEHMSI), IOJyUYEHUE U IPUMEHEHHE

2.5

Apensl. benszon: cocrtaB, CTpocHHE, (PU3MYECKHE U XUMHYECKHE CBOWCTBA
(peakuuy rajoreHMpoBaHMs U HUTPOBAHU), IIOJyUYEHUE U IpUMEHEHue. Toyour:
COCTaB, CTpoeHHe, (U3MYECKHEe H XUMHYSCKHE CBOMCTBA  (pEaKiuu
raJIoreHUPOBAHUS U HUTPOBaHUs), MOJIY4YEHHE M TNpPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YIUVIEBOJOPOAAMH, IPUHALICKALIUMU K

Ppa3jINYHbIM KJIaCcCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPOA0B. IIpupoanblii ra3 u nomyTHbie HE(TAHBIC
ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH: MEepEeroHka,

KPEKUHT (TepMHUYECKHM, KaTamuTHueckuii), muponus. [IpoaykTel mepepaboTku




He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObiTy. KameHHBIH yronap u

IPOAYKTHI €T0 nepepaboTKu

Kucnoponconep:xaiiue opraHn4ecKue COeMHEHUS

3.1

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJI: CTPOEHHE, PUINUECKUE
U XMMHMYECKHE  CBOMCTBAa  (peakMM C  aKTUBHBIMM  METaJUlaMH,
rajJloreHOBOJIOPO/IaMU, TOpEHHE), MpUMEHEeHHe. BoAopoaHbIe CBS3U MEXIY
MOJIEKYJIAMHM CIIUPTOB. J[efiCTBME METaHOJIa M 3TAHOJA HAa OPraHU3M 4YEJIOBEKa.
MHoroaToMHbI€ CITUPTHL. DTUIICHIIIMKONb U TIUIEPHH: CTPOCHUE, PU3UIECKUE U
XUMHMUYECKHE CBOMCTBa  (B3aMMOACHMCTBME CO  ULICJIOYHBIMM  METaJllaMH,
KauecTBEHHAsl peakiusi Ha MHOrOAaTOMHbIE cHupThl). JlelicTBUe Ha OpraHu3M

YCIOBCKa. HpI/IMeHCHI/IC TJIIMOCprUHA U OTUJIICHTJIMKOJIA

3.2

@deHon: CTpOGHHME MOJIEKYJbl, (U3MYeCKHWe U XHMHYECKHe CBOMCTBA.

TokcuurocTh enomna. [Ipumenenne dpeHoma

3.3

Anpaerunpl U KeToHbl. DopMabIACTHI, alleTaNbACTH: CTpOeHNEe, GU3UIECKUE 1
XUMUYECKUE CBOMCTBA (PEaKlUU OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIE

peaKLII/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC
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OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas W YKCyCHas
KUCJIOTBI: CTPOEHUE, (pU3HUeCcCKue U XMMUYECKHe CBOICTBa (CBOMCTBa, o0IIMe 1Is
Kjlacca KHCJOT, peakius JTepuduKalnuu), TOJyuYeHHEe U MPUMEHEHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCJIOTHI KaK IMPEJICTaBUTENN BBICIIUX KapOOHOBBIX

KHCJIOT. MbIa KaK COJIM BBICIITUX Kap60HOBBIX KHUCJIOT, UX MOIOIICC I[CﬁCTBPIG

3.5

Crnoxable 3GUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIH3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupoB. [Ipumenenue xupoB. buonoruueckas poiib

KHUPOB

3.6

VYraeBopl: cOCTaB, KiIacCU(pUKAIMS YIIeBOAOB (MOHO-, AM- M MOJHCAXapUIbI).
I'moko3a — mnpocTedIuii MOHOCaxapuJ: OCOOEHHOCTH CTPOECHUS MOJIEKYJIBI,
¢duznyeckue U XuMUYecKue cBoicTBa (B3aumoaeiicteue ¢ rugpokcugom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuma cepebpa(l), BoccranoBneHwue,
OpOoXKeHME TIIIOKO3bl), HAaXOXJIEHUE B IMpPHUPOJE, NMPUMEHEHHUe, Ouosoruueckas
poib. Dotocunres. Opykroza kak nzomep roko3bl. Kpaxman u nemironos3a Kak
npuposHble noiauMmepbl. CTpoeHHE Kpaxmala W LeUlojo3bl. Pusndyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs PEAKIUS C HOI0M)

A3oTcozepKalue OpraHndecKue COeqMHEHUS

4.1

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHnvecKkue coeAuHeHus. DPu3nueckue H
XMMHMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpUMepe TiauiuHa). buonornmueckoe

3HAa4YCHUC aMHMHOKHUCJIIOT. HCHTI/II[BI

4.2

benkn kak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAWMHCHUA. HepBI/I‘lHaH,




BTOpUYHAsI U TPETUYHAas CTPyKTypa OeiakoB. XMMUYECKHE CBOMCTBA OEJIKOB:

THJIPOJIN3, ICHATYpallvsl, KAYeCTBCHHBIE pEeaKIuy Ha OeKu

BbICOKOMONEKYIISIPHBIE COEMHEHUS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NMOJIMMEpU3allu, CPpCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIC MCTOJbl CHHTC3da BbICOKOMOJICKYJIAAPHBIX COG,I[I/IHCHI/Iﬁ -

MoJIMMEpHU3alna U IMOJUKOHACHCAIHUA

5.2

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHs] BELIECTB W MX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay4yyKoB. [loirydeHre CHHTETUYECKOT0 Kay4dyKa U pEe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuyeckuil 3ieMeHT. AToM. fznpo atroma, M30TOMNbI. DJIEKTPOHHAs 000JIOUKa.
DHepreTnyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-2JI€MEHTHI.
OcoOeHHOCTH pacrpeneNieHus IEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(PUTYpalLHsl aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoguyeckas cucrema xuMuueckux sinementos .M.
MenneneeBa. Cps3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTEMbI
Xxumudeckux syeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHMUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX UMH IPOCTBIX M CJIOXHBIX BELIECTB IO TPYINIaM M IMEepUOJIaM.

3HaucHUE NEPUOANICCKOIro 3aKOHAa B pa3BUTHUHU HAYKU

1.3

Crpoenue BemecTBa. XUMHYECKas CBs3b. BHABI XUMHUYECKOW CBS3H
(koBajJieHTHas HEMOJISIpHAsE M TOJSpHas, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHWOHBL. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHONW XMMHYECKON CBS3U

(oOMEeHHBIN U TOHOPHO-AKIENTOPHBIN). BomopoHas cBs3b

1.4

BanentHOCTE. :‘)J'ICKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cOCTaBa BELIECTBA. THMbBI KPUCTAIIMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMICTBa
BEIIECTB OT THIIA KPUCTAIMYECKOM pemérku. IlonsaTtne o0 aucnepcHsIX
cucreMax. VIcTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasl J0Jsl BEILECTBA B

pacTBope

1.6

Knaccmlmxauml HCOPTaHNYCCKUX COCJIMHECHUM. HOMCHKHaTypa HEOPTaHUYCCKUX

BEILIECTB




1.7

Xumuyeckass — peakuus.  Knaccudukanmuss ~— XMMHUECKMX — peakiuii B
HEOpPraHUYECKON U OPraHUYECKON XMMHH. 3aKOH COXPAaHEHHUs MaccChl BEILECTB,

3dKOH COXpaHCHHA U MPEBPALICHUA SHCPIUU IIPU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTB pc€aKknuu, €€ 3aBHUCHMOCTbD OT Pa3JIMIHBIX (I)aKTOpOB

1.9

O6paTI/IMBIC pCaKkmuu. XHUMHUYECKOE PaBHOBECHUC. CDaKTOpLI, BIMAKOIIKE Ha

cocTosiHue XuMudeckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

9HCKTPOJ'II/ITI/I‘-ICCKEUI Jucconuranus. CulbHBIE U cja0ble SJICKTPOJIUTHI. Cpezla
BOJHBIX paCTBOPOB BEHICCTB: KUCJIasd, HeﬁTpaJII)HaH, mieJIo4yHas. PeaKI_II/II/I HOHHOI'O

oOmeHa

1.11

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxxenne HemerauioB B lleproandeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTpOEHHUs aTOMOB. Dusnueckue

CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAIJIOB (Ha IIpUMEPE KUCJI0pOda, CEPLI,

dbocdopa u yriepomaa)

2.2

XUMHUUECKHEe CBOMCTBA BAXKHEMIIMX HEMETalJIoB (TajJOreHoB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIIOB,
KHUCJIOPOJICO/IEP)KAIMX ~ KHUCIIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEHIIIMX HEMETAIIOB U UX COCOUHEHHUI

23

Meramibl. Ilonoxenune meramioB B Ilepuogudeckoll cUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mMe Guznueckue cBoicTBa MeTaIIoB. CIlaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKHUN Psijl HAIIPSDKEHUH METalJIOB
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XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KM, KaJbIUH,
MarHuii, aJTFOMUHHHA, ITUHK, XPOM, JKeJIe30, MeAb) U HX coequHeHwid. OOmume

CIIOCOOBI MOJIy4YCHHUA MCTAJIJIOB. HpI/IMeHeHI/IC MCTAIJIOB B 6I:ITy U TCXHHUKE

2.5

I'enetnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMJICKAINUX K PASTITUIHBIM

Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecriedeHHH BKOHOFHHCCKOﬁ, 3HCpT€TH‘-ICCKOﬁ U THUIIEBOH
6630H8CHOCTI/I, Pa3BUTHUH MCIOUIHUHLI. ITousrue o HAayY4YHbIX MCTOAAaX ITO3HAHUS

BEIIECTB U XUMHYECKUX PEAKIUI

3.2

[IpeacraBiaeHuss 06 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO TONYyYCHHS
BOXHEHIIMX BemecTB. UenoBEeK B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUILIME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualbl ISl JJIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKUE U

MUHEpPAJIbHBIE y100pEeHUs
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XuMHUsT W 3I0pOBhE YEJIOBEKA: IMpaBUja HCIIONB30BAHUSA JIEKAPCTBEHHBIX
MperapaToB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS IPEMapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOM KU3HU
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