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IHHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma Mo XWMHHM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHust pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
®Denepaunn», TpedOBaHUN K pe3yabTaTaM 0CBOCHUs (eiepalibHON 00pa30BaTeIbHON IPOrpaMMBbl
cpemero  obmiero  oOpazoBammst  (POIlI  COO), mnpencraBieHHbIX B DeaepanbHOM
rocyfgapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yueOHOrOo mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickort deneparmm,
peanu3yoImx OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MM0JIOKeHHH «CTparerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJTX0/IOB K pa3padoTKe MpOrpaMMBbl TI0 XUMHH, K OTIPEICTICHUI0 O0IIeH cTpaTernu
00y4eHHsl, BOCTIUTAaHUS M Pa3BUTHUSI OOYJarONIUXCsl CPEICTBAMH y4eOHOTO TpenMeTa «XUMHsDY
g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTyainbHble nosoxenus @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COepKaHus, Pe3ylIbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe oOpa3oBaHHe, TOJy4aeMO€ BBIIYCKHUKaMU  00I1e00pa3oBaTeIbHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMON YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIy)KUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHusl. JTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUST MHUPOBO33PEHUS W OOMIeH KyIbTYpHl YelIOBeKa, a
TaKXKe 3KOJOIMYeCKd OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOHN Cpee.
Peamusyercs xumuueckoe oOpa3oBaHuE OOyYAOIIMXCSA HA YPOBHE CpEeIHEro oOIero
o0Opa3oBaHus cpelCTBAaMH y4eOHOIO mpeaMeTa «XHUMHUA», COJAEPKAHNE U MIOCTPOEHUE KOTOPOTo
ONpesieNIeHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM crneuu(pUKd HAayKM XUMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaTE€pHAIbHOM KM3HM OOLIECTBA, a Takke C y4éToM OOImMX Lened u
IPUHLUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEAHEro oOliero
oOpazoBanus B Poccutickoit deaepanum.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl pojb B COBPEMEHHOM
LUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupOBaHHE PALIMOHAIBHOIO HAYYHOT'O MBILUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEACTaBICHUS
00 OKpYXarolleM MUpPE KaK O €IMHCTBE MPUPO/Ibl U YETIOBEKA, KOTOpoe (GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAaHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOILIEIO0 MHUpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTAMU IPUMEHEHUS.

TecHo B3aMMOIEHCTBYSI ¢ APYTMMHU €CTECTBEHHBIMH HayKaMu, XMMHUs CTajla HEOThEMJIEMON
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaKIOro
yieHa oOmectBa. CoBpeMeHHas XHUMHUS KaK HayKa CO3MJaTeibHas, Kak Hayka BBICOKHX
TEXHOJIOTUH HampaBjieHa Ha peleHHe TIJ00aJbHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, IKOJIOTHUECKON O€30I1aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM C OOMMMHU LENIMU W MPHUHLUIIAMU CPEIHEro oOuiero oOpazoBaHMs
conepxanue npeamera «Xumus» (10—11 xmaccsl, 6a30Bblil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
NIPOJ0JKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBnsIommuMu npeaMeTa «XUuMus» IBISIOTCS 6a30Bble Kypehl — «Opranuyeckast XuMUs»
n «OO011ast 1 HeOpraHU4ecKast XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI1 HAyKU: cHCTeMa 3HAHUI M0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HaHUH U3
oOriel XUMHUM) U opraHnyeckoi Xxumun. PopMupoBaHUe JaHHON CUCTEMbI 3HAHUH IPU U3Y4EeHUH



npeaMeTa 00ecreYyrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00Opa3usl BEIIECTB HA OCHOBE
OOIIMX MOHATUHN, 3AKOHOB M TEOPHIA XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranndeckas xumusi» U «O0Mas u HeopraHudeckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4eOHOro Marepuajiia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
OTPENICTIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpuBaIOTCSl HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce€ BEIIECTBaX MAIOTCA B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AaKTHBHBIX COCAMHCHHWU. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEpBOHAYATHHBIC
MIPEACTABICHUS O XUMUYECKOMN CBSI3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Ton HOBBIM yriaom 3peHUsi B mpeaMere «XuMus» 0a30BOTO YpPOBHS paccMaTpUBaETCSA
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKkTOJIOTHUECKHE CBEJICHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHWYEeCKass XUMUs» O0yJaIOIUMCs MPETOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAQYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYECKUX TO3UIINHA,
riy0Xe TMOHATh HMCTOpUYECKOe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHHMM O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, HX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  CoAepKaHUs, HWMEKLUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMUHU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YB)KEHUS K MPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATH €€ JJIsl MOTOJHEHUS] 3HAHUMN, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxanue
yueOHOro npeaMera « XUMUsS» JAHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
oOyyaroumxcs MUPOBO33PEHUECKON OCHOBBI /ISl MOHUMAHUS (QHIOCO(PCKUX HICH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nnane penrenus 3aa4 BOCIUTAHUS, PA3BUTHA U COIUAIN3ALNY 00 yJarOIINXCS IPUHATHIE
MpOrpaMMOM MO XMMHUHU MOAXOAbl K OIPEIEICHUIO COJEpKaHHs W IOCTPOCHUs MpeaMera
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Yy4eOHBIX NEHCTBUH, HMMeroumx 0a3oBoe
3HAUEHUE [UIs PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a U
o0paboTku uWHPOpMAIUK, HEOOXOJUMBIX [UIsI TPHOOPETEHHUsS OTbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAOIIEH BAXKHOE MECTO B TO3HAHUU XHMUHU.

B npaktuke npenogaBaHus XMMUW Kak Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHus, Tak U
Ha YpOBHE CpeJiHero o0Iiero oopa3oBaHus, MPU ONPECICHUHU COJIEPKATEIBHON XapaKTepUCTUKU
LHened M3ydeHUs MpeJAMeTa HalpaBICHHUEM NEePBOCTENEHHOW 3HAYMMOCTH TPATULMOHHO
npu3Haércss  (GopMHpOBaHHE OCHOB XHMHUYECKOM HAyku Kak OOIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOYKH 3PEHMSI TAKOW MOJXOJ K ONpPENETCHUI0 LeNel M3ydeHUus
MpeAMEeTa SIBJSETCS BIIOJIHE ONPABIaHHBIM.

CornacHO AaHHOW TOYKE 3pEHUs TJIABHBIMU IIEJAMHM W3Y4YEHHUsl mpeaMera «XUMHsS» Ha
6azoBom ypoBHe (10 —-11 k1) sIBISIFOTCS:



e (QopMUpOBaHHME CHUCTEMBl XUMUYCCKUX 3HAHWH KaK BaKHEHIIECH COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTHUHBI MHPA, B OCHOBE KOTOPOU JIeXkKAT KIFOYEBBIC MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI M TCOPHUH XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE H
MOHMMAHKUE CYIIHOCTH JIOCTYIHBIX O0OO0OIIEHNII MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEH UX PAa3BUTUS U CTAHOBJICHHUS,

e (QopMUpOBaHME W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKInid, HEOOXOIUMBIX ISl TIPUOOPETCHHSI YMCHHI OPUCHTHPOBATHCS B
MHUpPE BEUIECTB U XUMHYCCKUX SBICHUH, UMEIOIINX MECTO B IMPUPOJIC, B MIPAKTHUECKON U
MMOBCEIHEBHOU JKU3HU;

e Ppa3BUTHC YMEHUH U CIIOCOOOB JEATCILHOCTH, CBSI3aHHBIX C HAOIFOICHUEM U OOBSICHCHUEM
XHUMHYECKOTO DKCIEPUMEHTa, COOJIIOICHUEM TMpaBui 0Oe30macHOro oOpaiieHus ¢
BEI[ECTBAMHU.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTepUCTHKA TeNed W 3a7ad U3YdeHHs TpeaMeTa B
MpOrpaMMe 10 XHMHH YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cuctemMe cpeaHero oomero oopasoanusi. CeroHs B MpenolaBaHN XUMHUH B OOJIbIIICH CTETIEHN
oTaéTcs MPeNOoYTEHUE TIPAKTHIECKON KOMIIOHEHTE COJIEp)KaHUs 00yIeHHUs, OPHCHTHPOBAHHON
Ha MOJArOTOBKY BBIMYCKHUKA 00I11€00pa3oBaTeIbHON OpraHU3aliy, BIIAJCIONIEr0 HEe HaOOpOM
3HaHWHA, a (DYHKIIMOHAIBHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTHBHOTO
MTOJTyYEHUS 3HAHUW Y IIPUMEHEHUS MX B PEATbHOM )KU3HU JIJIS PEIICHHSI MPAKTUISCKUX 33/1ad.

B cBa3m ¢ 3TUM TpH W3yYeHUH TpeaMera «XHMHEsS» JOMHHHPYIONIES 3HAYCHHE
MIPUOOPETAIOT TaKUe TSN U 3a/1a49H, KaK:

aJIanTarys 00yJaronuXcs K YCIOBUSAM THHAMUYHO Pa3BUBAOIIETOCS MHUPa, (HOPMHUPOBAHHE
WHTEJUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre Yy OOYYAIOMIMXCA KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHH ),
HMMEIOIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pElIeHUS Mpooiem,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKHU C
MO3UIMI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpPraHMU3M 4YeJIOBEeKa U MPUPOJIHYIO CPEIY;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaroumxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE UH(OpPMaIIMOHHbIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yUeOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(hopMHpOBaHKE U PA3BUTHE Yy 00YYAIOIIMXCS aCCOIMATUBHOIO U JIOTHUECKOTO MBIIIJICHHS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOPbIe OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE y 00y4aronuxcs yoek IEHHOCTH B TYMAaHUCTUYECKOI HAIIPaBIEHHOCTH XUMUH,
e€ BaXXHOW pOJIM B PEHICHHH TJI00AIbHBIX MPOOJIIEM palMOHAIBLHOTO MPUPOIOTOIH30BAHUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PEeCcypCcoB U COXpPaHEHHS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3JI0POBbIO, a TAKXKe MPHOOpETEeHNUs
OTIBITAa KCIIOJIb30BAHUS TIONYYCHHBIX 3HAHHUM I IPUHATUS TPAMOTHBIX PEUICHUI B CUTYaIUsX,
CBSI3aHHBIX C XMMHUYECKUMU SBICHUSMHU.

B yuebHoM muane cpemnero oOmiero oOpasoBaHus mpeaMeT «XuMmus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4ncIO 4acoB, OTBEASHHBIX AJIS M3YYCHHs] XHUMHH, Ha 0a30BOM yYPOBHE CPEIHETrO
obmrero oopazoBanus, coctaBiser 68 wacos: B 10 knacce — 34 gaca (1 yac B Hezento), B 11 kiiacce
— 34 gaca (1 gac B HezIemIO).

COJAEPKAHUE OBYYEHUA



10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer opranuveckoil XuMuUU: €€ BO3HMKHOBEHHE, pa3BUTHE M  3HAUCHHUE
B MMOJIy4YEHUU HOBBIX BEIIECTB U MAaTE€pUaAJIOB. Teopusi CTPOCHUSI OPraHUYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIe MOJOXKeHUS. CTPYKTypHBIE (OPMYIIBI OPraHUYECKUX BEIIECTB.
l'omonorus, mzomepusi. XuMHUUYECKasi CBSI3b B OPTraHUYECKUX COCAUMHEHUSX — OJIMHApPHBIC M
KpaTHBIE CBS3H.

[IpencraBnenue o knaccupuKaIiyu OpraHUIeCKuX BellecTB. HomenkmaTypa opraHnueckux
COCIMHEHUH (CUCTEMATHYECKas) U TPUBUATbHBIC HA3BAHUS BAXKHEUIITUX TIPEJICTABUTEIICH KIIaCCOB
OpPraHUYECKUX BEIIECTB.

OKCHEPUMEHTATbHBIC METObI M3YUYCHUS BEIIECTB W WX TPEBPANICHUN: O3HAKOMJICHHE C
o0pasramMu OpraHMYecKuX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJIECITUPOBAHHE MOJIEKYI
OPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHUCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuH (IJIaBJIeHHEe, OOYTIMBAaHKUE W TOPECHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKMU psA. MeTaH W 3TaH — mpocTennime
MIPEICTaBUTENN AJIKAaHOB: (PU3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIuy 3aMEICHHS U TOPEHHUS),
HAax0’KJIEHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psii. DTUIIEH U MPOTUJIEH — MPOCTEHIINe
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIECHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [loaydenne CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psa. AleTuiIeH —
MIPOCTEHIINI TPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, TaJTOTeHUPOBAHUS, TUAPATAIIIHI, TOPEHUS), TOJIyYeHUE U IIPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHHe, (QHU3MYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJy4eHHE U MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuiecKue ceolcmea (Peaxkyuu 2ai02eHUpO8anUs U HUMpOBAHUs), NOJYUeHUe U
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTHuyeckass  CBs3b  MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pPa3JIMYHbIM KJlaccam.

[IpupoaHble UCTOYHUKH YIII€BOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HE(TSIHBIE Ta3bl.
Hedtp 1 e€ npoucxoxaenue. CriocoObl nepepadboTku HeTH: TIepEeroHKa, KPEeKUHT (TePMUYECKHUIA,
KataauThuueckuit), mnuponus. Ilpoayktel mnepepaboTku HedTH, HUX OPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIYKTHI €ro nepepaboTKy.

OKCIEPUMEHTAIbHBIE METO/bl M3YUYEHUsl BEIIECTB U WX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, koiuekuuu «Hedpte» u «Yroaby, MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB U TaJIOT€HOMPOU3BOJHBIX, MPOBEICHUE MNPAKTUYECKONH pPabOThI:
MOJTYyYeHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

PacuérHble 3aauu.

Boeruncnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WIIH MPOIYKTA PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIH MPOTYKTOB PEAKIUN).

Kucaopoacoaep:kamme oprannyeckue coeiMHeHUs




[IpenensHble OAHOATOMHBIE CHHPTHL. METaHON W STaHON: CTpPOEHHE, (PU3MUECKHE U
XMMHMUYECKHUE CBOWCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHMUE),
npuMeHeHue. BoopoiHele CBSA3M MEXIy MOJIEKYJaMu cnuproB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. DTWICHITUKOJIb W TIUIEPUH: CTPOCHHUE, (PHU3HUECKHE W
XMUMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaunepuHa U
STUJICHTJIUKOJIS.

@DeHoJI: CTPOCHUE MOJICKYJIBI, PU3MUECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (DeHOIa.
[Ipumenenue denoua.

Anbnerunpl U kemowuwl. Dopmanblaeruj, aneTadbAeruia: CTPOEHHE, (QU3NYECKHE U
XMMHMUYECKHE CBOWCTBA (PEaKIMH OKHMCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHBIE DEaKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeeIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAsL U YKCYCHasi KHCIIOTBI:
CTpoeHHe, PU3NYEecKre U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIIUs
sTepuduKanmm), MoyydeHHe U mnpuMmeHeHue. CreapuHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOJOIIIEE JENCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MApONN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb )KHpPOB.

VYrieBoapl: cocTaB, KiIacCcupUKaIus yriieBoa0B (MOHO-, TU- U TIoJMcaxapubl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3auMoeicTBue ¢ ruapokcuaoM Meau(ll), okucnenne aMmMuadHbIM pacTBOPOM OKCHIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHUE TJIIIOKO3bI), HAXOXKJIEHWE B TMPUPOJE, TMPUMEHEHHE,
ounonornueckast poib. ortocunTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman un nemnonosa kak npupojssie noaumepsl. CTpoeHHe Kpaxmalla U LEJIH0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHS C HOJA0M).

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W MX MPEBPALECHUN: IPOBEICHHUE,
HaOMO/IeHNe W OMMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peakuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe d3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3ammojeicTBre riauiepuHa ¢ ruapokcuaom wmenu(Il)), ampaernmoB (oxuciaeHue
aMMUua4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3anmoeiicTere kpaxmana
C MOJIOM), TIPOBE/ICHUE MTPAKTHUECKON pabOThl: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3a1aum.

Borunicnenuss mo ypaBHEHHMIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIH MTPOAYKTA PEaKIIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
Y3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTcoJiepKalliue OpraHnyecKue COeIUHEHNU.

AMUHOKHUCIIOTHI Kak aMm(pOoTepHbIe OpraHnueckue coequHeHuns. dusndeckre u XUMHUECKHE
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rMIMHA). buonorumueckoe 3HauY€HHUE AMHHOKHUCIIOT.
IlenTuael.

benkn kak npuUpOJHBIE BBICOKOMOJIEKYISIpHBIE coequHeHMs. [lepBuuHas, BTOpUYHas U
TpeTUYHas CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JEHATyparus,
Ka4yeCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKclepUMEHTaIbHbIE METOJIbl M3YYEHHUs BEIIEeCTB M WX IPEBpAIECHUM: HaOMoJeHne |
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BricokomoieKyJIsIpHbIE COeIMHEHHS

OcCHOBHBIE TIOHATUS XUMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUWI: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJISIPHBIX COEIMHEHUH — MOJIMMEPHU3ALUs U TOJIUKOHIECHCALIHS.




OKCIIEpUMEHTAJIbHBIE METO/bl M3YUYEHMs BEIIECTB U MX IPEBPALICHUI: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MexInpenMeTHBIX CBSI3€H NpU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK H
MOHATHUM, SBJISIOUIUXCA CUCTEMHBIMU Il OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAayYHbIE TIOHSTHS: SBJICHHE, HAy4dHbIM (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdW3, CHHTE3, KIacCUPHUKAIMs, MEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
SKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: Matepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPT€TUUECKUIl YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKIE BEIUYMHBI U SJMHULIBI KX
H3MEpEHUsl.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B opraHu3Mme, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBObI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: nuIIeBble MPOAYKThI, OCHOBBI PallMOHAIBHOTO MUTAHUS, MOIOLIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpenapaThbl, MATEpHalIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHHUYECKAS XUMMUA

Teoperuyeckne 0CHOBbI XMMHHU

XUMHUYECKUN dJIeMEHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAs 000JOYKa.
DHEpreTUYecKre yPOBHHM, MOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, O- smemeHTh. OCOOCHHOCTH
pacnpezesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuognueckuit 3akoH u Ilepmoanueckas cucrtemMa XUMHYECKUX 3ieMeHTOB [l
N. MenpneneeBa. Csi3b mnepuoauyeckoro 3akoHa u Ilepmoanueckoil CHUCTEMBl XMMHUYECKHX
anementoB JI. M. MeHneneeBa ¢ COBpEeMEHHOM TEOpHUEHl CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB
I10 TpyInaM U nepuojiaM. 3HaueHHUE MePUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XuMHUeCKOW CBs3U (KOBaJCHTHAs
HEMoJIApHas U TOJspHAasi, MOHHAsA, MeTajuimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIA U JTIOHOPHO-aKIENTOpPHBIN). BomopoaHas cBs3b. BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCieHNs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYASPHOTO M HEMOJIEKYJSPHOTO CTPOEHMS. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THUMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOM PEIIETKHU.

[Tonsatue o nucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBl. MaccoBast 10Jis
BEILIECTBA B paCTBOPE.

Knaccudukaius Heoprannueckux coeiuHeHnid. HoMeHknaTypa HeopraHM4ecKux BellecTB.
['eneTnyeckasi CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAAICKANTUX K PA3JIMUHBIM KIIACcCaM.

Xumunyeckas peakiusa. Kmaccudukanuss XUMHUYECKUX pEaKIMid B HEOPraHUYECKOW U
OpraHMYEeCKON XUMHH. 3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.



CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3iU4HbIX (hakTopoB. OOpaTHMble pPEaKLUU.
Xumuyeckoe paBHOBecue. DakTOPbI, BIUSAIOINIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle larense.

DnexTponuTHdeckas aucconuanus. CuinbHbIe W cialbbie 3MeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIEJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCHEPUMEHTAIbHBIC METOJIbI M3YYCHHS] BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpPALIHS
tabimn «[lepromudeckast cuctemMa xumudeckux avieMeHToB J[. . MeHneneeBa», u3ydeHHe
MoJienen KPUCTAJUIMYECKUX pELIETOK, HaOJI0IeHNE
Y OIMCAaHUE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIokKEHUE MEPOKCHIA BOIOPOIa B
MPUCYTCTBUU  KaTajll3aTopa, OMPEIEICHUE Cpeabl PacTBOPOB BEHIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO MHAWKATOPA, pEaKlMu MOHHOTO OOMEHa), MpOBEACHUE MPAKTUYECKONH pabOThI
«BnustHue pa3auvHbIX GAKTOPOB HA CKOPOCTh XMMHYECKOM PEeaKITum.

PacuérHble 3amauu.

PacuéTel mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUUYECKUAE PACUETHI,
pPacy€ThI ¢ UCTIOIB30BAHUEM MOHSATUS «MACCOBAsSI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeranmns. [Tonoxxenue HemetannoB B [leproandeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOCHMsI aromMoB. Du3nWyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponisi HEeMETauIoB (Ha IpUMEpPE KUCI0poa, cepsl, hochopa u yriaepoaa).

XWMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTra, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COEAMHEHUHN (OKCHUIOB, KUCIOPOCOAEPKAIINX KUCIIOT, BOJOPOHBIX
COCTMHECHUI).

[IpumeHeHre BaKHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Meramnel. [lonoxxenue MetaiuioB B llepuoanyeckoil cucteMe XUMUYECKUX 3eMEeHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOCHHsSI AJICKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OOmiue
¢duzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJJIOB.

XWMHUYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATpWM, KaJlWid, KaJbllMi, MarHHi,
ATIOMHHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Moay4eHus MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTANIbHBIE METOJIbl M3YYEHUS BELIECTB W MX MPEBPALICHUIN: H3yYCHHE
KOJUIEKIIMH «MeTalibl U CIJIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOO/IeHNEe U OMHCAHME JEMOHCTPALIMOHHBIX U JIaOOPATOPHBIX OMBITOB (B3aUMOJCHCTBHE
TUAPOKCUIA AIOMHHHUS C PACTBOPAMH KHCIIOT U IIeJIouel, KaueCTBEHHbIE PeaKIIMU Ha KaTHOHbI
METAJLIOB).

Pacuérnbie 3agaum.

Pacuérbl macchl BemecTBa min 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peaKIIMK BEUIECTB, pacu&Thl Macchl (00bEMa, KOIMYECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XuMus 4 KA3Hb

Ponp xumun B o0ecrieueHUu SKOJOTHYECKOM, SHEPreTHUYEeCKON U MUIIEeBON 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE O HayUHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHI.

[IpencraBnenust 06 0OMIMX HAYYHBIX TPUHIIUTIAX TPOMBIIITIEHHOTO TOTYYeHUS BaXKHEHIIINX
BEILIECTB.

UenoBek B MHpE BEIIECTB M MAaTEpUAIOB: BaXXKHEHIINE CTPOUTEIbHBbIE MaTepUAIbI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacku, CTEKJIO, KepaMHMKa, MaTepHalibl Ui SJIEKTPOHHUKH,
HaHOMATEPHUAIIbl, OPraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHS ¥ 370pOBbE YENOBEKA: IMPAaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IpENnaparos,
npaBuiia 0e301acHOTo HCIIOJIb30BaHUS MpenaparoB OBITOBOIA XUMUU
B MOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.




Peanu3zanus MeXIIpeIMETHBIX CBsI3€H IIPU U3Y4E€HUHU OOLIEeN U HEOpraHMYeCcKON XUMuK B 11
KJIacCe OCYIIECTBIIETCS Yepe3 HCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHUI, TaK
U TIOHATUH, SBISAIOIIUXCA CUCTEMHBIMU JUISI OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmu1re ecTecTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KIacCU(pUKalus, MNEePUOJUYHOCTb, HAONIOIEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHUE, SBJICHUE.

®duznka: marepusi, SHEpPrus, Macca, aToOM, IEKTPOH, NMPOTOH, HEUTPOH, WMOH, HM30TOII,
paZMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YpPOBEHb, BEIECTBO, TEJIO, 0OBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMUUHBI U €IMHULIBI UX U3MEPEHNUS, CKOPOCTb.

buonorus: kmerka, opraHusM, 3KOcUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4eckas MPOMBIIIEHHOCTb, METAJUTYPrHsi, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTepuraiosB, CEIIbCKOXO03SMCTBEHHOE MmMpoOun3BOACTBO, nuiieBas MPOMBIIIJICHHOCTD,
@apMaHCBTI/I‘-IGCKaﬂ MMPOMBIIIJIICHHOCTD, IMpOU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepuaioB, OJICKTPOHHAsA MPOMBIINIJICHHOCTD,
HaAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWKW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMUCS
MporpaMM cpenHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [y pa3pabOTKU IUIAHUPYEMbBIX pEe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpesiHero o0uiero 00pa3oBaHus ABISETCS CUCTEMHO-AEITEIbHOCTHBIN MOAXO0/I.

B cooTBeTCTBHM C CHCTEMHO-JIEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIHYHOCTHBIX
PE3yIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus BbIICICHBI
CJIEYIOIIHE COCTABIISAIOIINE:

OCO3HaHHE OOYYAIONIMMUCS POCCHMCKONW Tpa)AaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YyYEHUIO;

L[eJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUU JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOy4arolIuXcsi PYKOBOJCTBOBATHCS B CBOEH NEATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIW4Me TPABOCO3HAHMS DSKOJIOTHYECKON KyAbTYphl UM CIOCOOHOCTH CTaBUThH IIENU H
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE Pe3yabTAThl OCBOSHHUS IIpeIMeTa « XUMHUS TOCTHTAIOTCS B €AMHCTBE Y4eOHOM
U BOCHHTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUUYECKUMH, COLIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH W HJeallaMH POCCHUHCKOTO T'Pa)XJTaHCKOTO OOIIeCcTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH M TpaBUJIAMH MOBEICHHs, CIIOCOOCTBYIOIIMMHU IpOlieccam
CaMOTIO3HAHUsI, CAMOPA3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 0OYUAIOIIUXCS.



JIM9HOCTHBIE Pe3yNIbTAaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIBITa TIO3HABATEIILHOM U MTPAKTUIECKOU JISATEIBHOCTH 00YUJaIONINXCS 10 Peali3aIiy MPUHSATHIX
B 00II[ECTBE IIEHHOCTEM, B TOM YHUCJIC B YACTHU:

1) rpaIaHCKOro BOCUTAHUSA:

OCO3HAHUS 00YYAIOMIMMICS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKCHHUS K
3aKOHY H MPABOTIOPSIKY;

MIPEJICTABJICHHUSI O COIMAIBHBIX HOpMax M MPaBWJIAX MEKIUYHOCTHBIX OTHOIICHUHA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIHHOCTH TPU CO3JIaHUU YICOHBIX TIPOCKTOB,
pelIeHnn y4eOHBIX U MTO03HABATEIBHBIX 33129, BEITIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTrUX
MIPY aHATTN3€ PA3JINYHBIX BHJIOB YICOHOH JEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEYCCTBEHHOM
XUMUH;

YBOXCHHSI K TPOIECCY TBOPUYECTBA B OOJACTH TECOPUM W TPAKTHYECCKOTO MPUMCHCHHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTYDKCHUS HAyKH €CTh pPe3yJbTaT JTUTSIBHBIX HAONIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTABHBIX TTOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca W TI03HABATEIBHBIX MOTHBOB B TIIOJIYYCHHH U TOCJICIYIOMEM aHAJIA3e
WH(OPMAIIAH O TTePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XHMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3THICCKOTO IMOBECHHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYallMHM, CBS3aHHBIE C XUMHYCCKHUMH  SIBJICHHSMH,
¥ TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HA MOpPATbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHWE M TIOCTYIKH CBOWMX TOBApHINEH C TO3UIHMA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TOCTYITKORB;

4) popMupoBaHUsI KYJIbTYPbI 3[I0POBbSI:

TMOHUMAaHMs IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOro oOpa3a >KW3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOINEHHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXHYECKOMY 37I0POBBIO;

coOroficHus TMpaBui Oe30IacHOr0 OOpallleHHs C BEIISCTBAMH B OBITY, IMOBCEIHCBHOM
JKU3HU U B TPYJIOBOM JICATSIBHOCTH;

MMOHMMAHMS IICHHOCTH TIPaBWJI HWHJIMBHIYyaIbHOTO U KOJUIGKTMBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U HKU3HH JIIOJICH;

OCO3HAHHUS IOCJICICTBUH W HENPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOJCHUS aIKOTOJI,
HApKOTUKOB, KYpEHHSI);

5) Tpy/10BOr0 BOCIIUTAHUS:

KOMMYHUKATHBHOH KOMIICTEHTHOCTH B y4eOHO-HMCCIICIOBATEIbCKON  JIEATEILHOCTH,
0OIIIECTBEHHO TIOJIC3HOH, TBOPYECKOM U APYrHX BUIAX JCITEIBHOCTH,

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE B PEIICHUM NPAKTUYECKUX 3a7a4d COIUAIBHOM
HAIPaBJICHHOCTH (B paMKaX CBOEr0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYEeCKOMY HM3yYEHHIO MpodeccHil pa3lIuyHOrO pojJia, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHSI TPEIMETHBIX 3HAHUN TI0 XUMHUH;

YBOKEHHUSI K TPYLY, JIOISIM TPY/a U pe3yiabTaTaM TPYJIOBOH JEATSIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHANBUAYAILHON TpaeKTOPUHU 00pa3oBaHus, OyayIeit
npodeccuu U pean3alui cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U IOTPEOHOCTEH 00111eCTBa;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

AKOJIOTHYECKHU 11€1ecO000pa3HOro OTHOIICHHS K MPUPOJIE, KaK NCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHUS TI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATBHON CPEIBI;



0CO3HAHMS HEOOXOIUMOCTH MCIOJIB30BaHUS AOCTIKEHUH XUMUU ISl pEIICHHs] BOIIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HEINPUATUS AEHUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOLIEH NPUPOJHOU Cpene,
YMEHHUsI MPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS IPEAIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Mus Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJIbTYphI, OIIBITA
NEATEBHOCTH  JKOJOTMYECKOM HaIpaBJICHHOCTH, YMEHHsS pPYKOBOJCTBOBATbCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH U YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHON MPaKTUKU;

MOHUMaHMs Ccreuu(UKU XUMHM KaK HayKd, OCO3HaHHs €€ poiau B (OopMHpOBaAHHU
PaIMOHAIBLHOTO HAYYHOI'O0 MBILJIEHUS, CO3/IaHUU LEJIOCTHOTO MPEICTaBICHHsI 00 OKpYKaIoLIeM
MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B NO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEN H
pelieHny npodsieM COXpaHeHUsl PUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B OCOOON 3HAUMMOCTH XMMMM JJISi COBPEMEHHOM LMBWJIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpbI, PEHIEHUH II00abHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
SHEPreTHYecKOM, MUIIEBOW M HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0OecreueHny yCIOBHUM YCHEIIHOTO TPyia U SKOJIOTHUYECKH KOM(POPTHON JKU3HHM KaXKIOro djeHa
o011ecTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTU: TOHMMAHHUS CYIIHOCTM METOJOB ITO3HAHMS,
UCIOJb3yeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS AT
aHaIM3a U OOBSCHEHHUs SIBJICHUI OKPYXKAIOLIEro MUPA M NMPOUCXOAAIUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aK/IIOUEHHS HA OCHOBE HAay4YHbIX (DAaKTOB M UMEIOLIUXCS TaHHBIX
C LICJIBIO NTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCIOJIB30BaTh XUMUUECKHE 3HAHUS JUIsl PELIeHUs TpodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUI0 M €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

HHTEpeca K 0COOEHHOCTAM TPpyJa B pasInYHbIX chepax NpoPecCHOHATBLHOMN e TeNTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeranpeaqMeTHble pe3ysbTaThl OCBOEHHMsS y4eOHOro mnpeamera «XHMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble I (POPMUPOBAHHUS MHPOBO33PEHUS OOYJAIOIIUXCA MEXAUCHUILIMHAPHBIE
(MeXnpeaMeTHbIe) 00LeHAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cneny@uKy METoZI0B MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTeMa, Hay4yHbIH (aKT, MPUHLUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeIOBaHNEe, HAOII0/IeHUEe, U3MEpEHHEe, SKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  yueOHble  JecTBUsA (mo3HaBaTesIbHbIE, KOMMYHHKaTHBHBIE,
perynasTuBHbIE), oOecreunBarone (GopMupoBaHHe (QYHKIHMOHATBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00y4aromuxcs;

CMOCOOHOCTh  OOYYalolIUMXCs  HCHOJb30BaThb  OCBOEHHBIE  MEKJUCLUIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAaHMS W YHHBepcalbHble y4deOHbIe NeMCTBHS B IO3HABAaTENbHOH H
COLIMATIBHOW IIPAKTHKE.



MetanpeaMeTHble pPe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU yYCOHBIMH
[M03HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMM.

OB.TIa)IeHHe YuuBepcajJdbHbBIMHU yqeﬁnban NO03HABATEJIbHBLIMHU JIEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO  (POPMYIIMPOBATh W AKTyaIH3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OTIpEeNEeNATh LEeNU JESITeIBHOCTH, 3ajaBas NapamMeTpbl W KPUTEPHH HX JOCTHKCHHSA,
COOTHOCHTB PE3YJIbTATHI ICATEIILHOCTH C TOCTABICHHBIMU IIETISIMH;

WCTIOJb30BaTh TPU OCBOCHHUHM 3HAHUN TNPHUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIACTATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHUE MOHITHS ISl OOBSICHEHHS OTJCIBHBIX (DAKTOB ¥ SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KIIACCU(DUKAIINY BEIIECTB M XUMUICCKIX PEAKIIHIA,

YCTaHABJIMBATh IPUIMHHO-CJIE/ICTBEHHBIE CBS3H MEK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JICTYKTUBHBIC, TIO AaHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PAaCCMaTPUBAECMBIX SIBICHHUAX, (OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSTH B TPOIECCE TO3HAHUS, MCIIOJb3YeMble B XUMHUH CHMBOJIHYECKHE (3HAKOBEIC)
MO/JIENH, TIPe0O0pPa30BBIBATH MOJICITFHBIC PEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJI) 3JIEMEHTA,
XAMUYecKass (QOopMylia, YpaBHEHHE XHMHUYECKOW peakIud — TP peleHHuH Y4IeOHBIX
MO03HABATEJBHBIX U MIPAKTUYECKUX 3124, IPUMEHSITh Ha3BaHHBIE MOJICIbHBIC TIPEACTABICHUS TS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB H3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 0a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopmMynmHupoBaTh TENW W 33Ja4d  HMCCICJOBaHUS, HWCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAYeCTBE WHCTPYMEHTA TMO3HAHHS W OCHOBBI
st POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAGMBIX CY)KICHHIA;

BIIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHSI M TPOBEACHUS YYCHHYCCKHX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IATh 332 XOJOM IpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yinbraT, (GopMyaupoBaTh OOOOIICHHS € BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHUS, COCTABIISITH 000CHOBAHHBIA OTYET O MPOICITaHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHUUECKOW HCCICAOBATEIbCKOW M MPOSKTHON JESTEIbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUSL.

3) pabora ¢ undopmanueii:

OPUEHTUPOBAThCSI B  PA3JIMYHBIX HMCTOYHUKAX HWHPOpMaNUU (HAYYHO-TOMYJsIpHAS
JUTepatypa XMMHYECKOTO COJIEpXKaHHs, CIpaBOYHBbIE TMocoOus, pecypchl HHTepHera),
aHAIIM3UPOBATH HH(POPMAIIUIO PA3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS, KpUTHUECKU OIEHUBATh
e€ T0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTb;

(dbopMynupoBaTh 3ampochkl M TPUMEHSATh pa3IMYHbIE METOAbI TMpPH TIOUCKE M OTOOpE
nHpopManuy, HeOOXOAUMOM /TSl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;

MpUOOpPETaTh OMBIT UCHOIB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMATIbHYIO (HOpMY TpeICcTaBiIeHUs WHGOPMAIIUU (CXEMBI,
rpaduKy, 1uarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTHe);

WCIOJIb30BaTh HAYYHBIM SI3bIK B KadecTBE CpEeACTBA NpuU padoTe ¢ XUMHUYECKON
uHpopManuen: TPUMEHATh MEXINpeAMETHbIe ((U3MuecKkne M MaTeMaTH4ecKHe) 3HaKh U
CUMBOJIBI, POpMyITbI, a00peBHATYpPHI, HOMEHKIATYPY;



KCIIOJIB30BaTh U HpCO6pa30BbIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

OB.TIa)IeHHe YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA JIeMCTBUSAMM

3alaBaTh ~ BONPOCHI IO  CYIIECTBY OOCYXKJaeMOW TEeMbl B  XOJ€ JHaJiora
W/WIM TUCKYCCHUU, BBICKA3bIBAaTh HJIEH, (OPMYIHPOBATH CBOM TPEUIOKECHHS] OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEUIOKCHHOH 3a/1a4W;

BBICTYIIaTh C IMPE3CHTAIMCH PE3yIbTaTOB TO3HABATEIHLHON JEATCILHOCTH, TOTYYCHHBIX
CaMOCTOSITCJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPU  BBITIOJHEHUH XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYCCKOW padOThI IO HCCICIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peam3anuu y4eOHOTO MPOEKTa 51 (hopMyTHpOBaTH BBIBOIBI
0 pe3yiIbTaTaM MPOBEAEHHBIX UCCIICOBAHUN ITyTEM COTIIACOBAHUS IIO3HUITHN B XOI€ 00CYKICHHUS
1 00OMeHa MHEHHSIMU.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMH JAeHCTBUAMM:

CaMOCTOSITEJIBHO TUTAHUPOBATh W OCYIIECTBIISITH CBOKO ITO3HABATEIBHYIO JESATCIBHOCTD,
ompenenss €€ e W 3aJadd, KOHTPOJHUPOBATh M MO0 Mepe He0OXOJWMOCTH KOPPEKTHPOBATH
npeaaraeMblii aaropuT™ AEWCTBUM MPH BBIOJHEHUH YYE€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pPEIIeHUs C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEITLHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaTbl 0OCBOEHMs Kypca «Opranuueckasi XUMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTH MPECTABICHUNA O XUMHUUECKOW COCTABJISIOIIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBl MHUpA, POJIM XUMHM B MO3HAHUU SBJICHUN NMPHUPOJIBL, B (POPMUPOBAHUU MBILIUIEHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHON TI'PAaMOTHOCTH, HEOOXOIUMOW JUIsl pEeLIeHUs
IPAKTUYECKUX 33Ja4 M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
IIPUPOJTHOM Cpeie;

BJIQJICHME CHCTEMOM XMMMYECKMX 3HaHUM, KOTOpas BKJIKOYAeT: OCHOBOIIOJIAraroliyne
MOHATHUSA (XUMUYECKUHN 3JIEMEHT, aTOM, IEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIIATEILHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJISPHBIH OO0BEM, YIJIEpOIHBIH  CKEJerT,
(GyHKLIMOHATBHAS TPYIINa, pajuKan, H30Mepus, U30Mepbl, TOMOJIOTHYECKUH psiJl, TOMOJOTH,
YIJI€BOJOPOBI, KHCIOPOA M a30TCOAEPIKAIINE COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIE COEJMHEHNS); TEOPUH M 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYEeCKUX
BemectB  A. M. byrinepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHHUS, JIe)KAllUe B OCHOBE IOHMMAaHMS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTMYECKHE CBEIEHHsI O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0€30MaCHOM MCMOIb30BAHUH BAKHEUIITNX OPraHMYECKUX BEIIECTB B OBITY
U IPAKTUYECKOH I€ATENbHOCTH YETI0BEKa,



c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCUHECHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BAaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (OPMYII OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKUX pEakLuii, U3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHUX BELIECTB
JUISL WIUTIOCTPALIMM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHMS;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBAThH MPUHAUICKHOCTh M3YUYEHHBIX OPraHMYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(YyrieBoJopoJipl, KUCJIOPOJ M  A30TCOJEpXkAIUE COEIAMHEHHUS, BBICOKOMOJIEKYJISPHbIE
COEJIMHEHMS), JaBaTh UM Ha3BaHusd o cucremarnuyeckoil HomeHkiatype (IUPAC), a Ttakxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUJIeH, STWIECHIVIUKOJb, TJIUUEPUH, (QEeHOd, (opManbAeruj, aleTaibAeruj, MypaBbHUHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOK03a, (hpPYyKTO3a,
Kpaxmal, IeJUT0II03a, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHMSI ONPENENATH BUAbl XUMHUYECKOW CBSI3M B OPraHUYEeCKHX
COeIMHEHUsX (OIMHAPHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHMSI NMPUMEHSATH TMOJOXKEHHUS] TEOPUU CTPOCHUS OPraHMYECKUX
BemectB A. M. bytnepoBa [1si 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHMHM XapaKTepHU30BaTh COCTaB, CTPOEHUE, (UINYECKHE U
XMMHYECKHE CBOWCTBA TUIMYHBIX MPEJICTABUTENIEH PAa3IUUYHbBIX KIACCOB OPraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MPONHWICH, areTwieH, OyramueH-1,3, merunOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, 3TUJIECHIIMKOJIb, TTIMIEPUH, (EHOJ, alleTalbIerul, MypaBbUHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMai, LEeJUI0I03a, AMHUHOYKCYCHas KHUCIIOTa), HUIFOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXAY HUMM YPAaBHEHUSIMHU COOTBETCTBYIOUIMX XMMHYECKUX PEAKIMH ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMHPOBAHHOCTb yMEHHS XapaKT€PU30BATh HCTOYHUKU YIJIEBOJAOPOJHOTO  ChIPbS
(HedTh, TPHUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEPEPadOTKHM M MPAKTHUYECKOE IMPUMEHEHUE
IIPOJYKTOB IepepaboTKH;

C(OPMHPOBAHHOCTE YMEHUIl NPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA UCXOJHOTO BELECTBA MITU IIPOAYKTA peaKLuy [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOJIHBIX BEIIIECTB
WIH IPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTb YMEHUHN BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJAX HAy4HOT'O
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU TP M3YYEHUH BEILECTB M XUMHMYECKHX SIBJICHUI
(HabnrofieHUe, U3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHKUE), MCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEIL[ECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWJIa MOJIb30BAHHUS XMMUYECKOH Mocynoi u
na0opaTOpHBIM 000PYI0BAaHUEM, a TAaKXKe MpaBuiia OOPALIEHHs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PATOPHBIX XUMHUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHUHM IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUH HSKCHEPUMEHT
(mpeBpaleHns OpraHUYecKUX BEIEeCTB MPU HarpeBaHUU, MOJTY4YEHUE 3TUIIEHA U U3YyUeHHE ero
CBOMCTB, KaUeCTBEHHBIE PEAKLIMU OPIaHNYECKUX BEILIECTB, A€HATypallHsl OEIKOB IPU HarpeBaHMH,
L[BETHBIE PEAKLINU OEJTKOB) B COOTBETCTBUU C IPABUJIAMHU TEXHUKHU O€30I1aCHOCTH MPH 0OpaIleHn !
C BEIIECTBAaMHM M JIa0OpaTOpHBIM 000pPYIOBaHMEM, HPEICTABIATh PE3yIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (OpME 3alucCu YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (OpMyIupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(POpPMAIMIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MH(popMaruu, THTepHET U ApYyrux);



c(OPMHUPOBAHHOCTh yMEHHH CcOOMIONATh TMpaBWia SKOJOTUYECKH I€IeCO00pa3HOro
MOBEJICHUsT B OBITYy M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXKaloIlel IIPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
ONPENENEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs cMbica mnokasarens [IJIK, moscHATe Ha
IpUMEpax CIIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKA;

Il 0OYYarOIUXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3[0POBBS: YMEHHE HPUMEHSTH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOJAaX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHMIA;

JUTSL CIICTIBIX M CITA00BUAAIIMX OO0YJaIOUINXCS: YMEHHUE HCIIOJIb30BATh PENIbEe(hHO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucn XumMuaeckux Gopmy.

11 KJIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudeckasi XuMHUsh 0TPaKaoT:

c(hopMUPOBAHHOCTD MPEICTABJICHHI: 0 XUMUYECKON COCTABIISIIOIIECH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJU XUMHUU B TIO3HAHUU SIBJICHHUN MPHUPOJIBI, B (GOPMUPOBAHUH MBIILIICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid perieHus
MPaKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraroniue
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O00BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUIMYECKass  pEeIIETKa, THUIbl XUMHYECKUX  PEaKIui, pacTBOp, DAJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAS] TUCCOLMAIMSA, OKUCIUTENb, BOCCTAHOBUTEIhL, CKOPOCTh
XUMHUYECKOHN PEeaKIuu, XHMUYECKOE PABHOBECHUE); TEOPHH 1 3aKOHBI (TEOPHSI SJEKTPOJIUTHUISCKON
aucconuranuu, nepuoandeckuii 3akon Jl. M. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAaHCHMsI M TPEBPAIICHHS] SHEPTHH TMPH XUMUYECKHUX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUSA
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUH, (DaKTOJOTHUUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U O€30I1aCHOM HCIOJIb30BAaHUW BAXKHEHIIMX HEOPraHUYCCKUX BEIICCTB B
OBITY M TIPAKTHYECKOM JCSITEIIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBJISATh XapaKTePHbBIC NMPU3HAKU MOHSATHH, YCTaHABIMBAThH
UX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEIIECTB U UX MPEBpaIlCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTABJICHHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CUCTEMAaTHYEeCKyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BeEIIeCTB (yrapHbIii ras,
VIJEKHUCIbIA Ta3, aMMUaK, raiméHas W3BEeCTh, HeraméHas W3BECTb, IUThEBAs COJa, MUPUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH OTIPEIENATh BAJIEGHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKIX
AIIEMEHTOB B COCIMHEHUSX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs]) B COCIUHEHUSIX, TUI KPUCTAIIMYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAATIEKHOCTh HEOPTAaHUUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoOeTMHEHUN (MPOCThIe BEIIEeCTBa — METAILIBI U
HEMETAJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE TUAPOKCHUBI, COJIH);



c(OPMHUPOBAHHOCTh ~ YMEHHUH  PACKpPBIBaTh CMBICA  TMEpHOAMYECKOro 3akoHa Jl.
W. MenzeneeBa W JIEMOHCTPUPOBAaTH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BAaTh  3JCKTPOHHOE CTPOCHHE  aTOMOB
XMUMHMUYECKUX 371eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUYECKUX 3J1EMEHTOB /.
W. MenneneeBa, UCHOb3Yys HOHATHA «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB M HX
COCMHEHUH M0 IepuojaM M rpynnam llepuoauyeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB /.
U. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh (OMUCHIBATH) OOIINE XUMHIECKHAE CBOHCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB, MOJATBEP)KJIATh CYILIECTBOBAHUE M'€HETHUECKOMN
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATh XMMHUYECKHE PEAKIUU IO Pa3IUYHbIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIECTB, TEIUIOBOMY J3(PQeKTy peakuuu,
M3MEHEHHUIO CTENEeHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PeaKkliy, Y4aCcTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATH YPABHEHMSI pEaKIUi pa3IMUHbIX THIIOB, MTOJHBIE U
COKpAaIEHHbIE YpAaBHEHHUS peakUuii MOHHOTO OOMEHa, YUMTHIBas YCJIOBHUS, MPH KOTOPBIX ITH
peaxkuuu UAYT 10 KOHIIa;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JIMYHBIX HEOPraHMYECKUX BEHIECTB, pAClO3HaBaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii MOCPEICTBOM COCTABJIEHHS JIEKTPOHHOTO OajlaHca ATUX PEAKIIUMT;

C(OPMHPOBAHHOCTb YMEHUH OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON peakiuu OT
pa3nuuHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3aeiicTBus (npuniui Jle [latense);

Cc(OPMHPOBAHHOCTb YMEHHUH XapaKTepU30BaTh XMMHUECKHE ITPOLIECCHI, JIEXkKAIllUe B OCHOBE
IPOMBIIIICHHOTO TIOJTY4YEHHUS CEpHOW KHCIOThl, aMMMaka, a Takke C(HOPMUPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOMIMX HAYYHBIX NPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCIEHUS C HCIOJB30BAHUEM IOHSTHUSA
«MaccoBas JI0Js BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHMM TIa30B MPH XUMHUYECKHX
peaKIMsIX, Macchl BELECTBA WM 00bEMA Ia30B 110 U3BECTHOMY KOJIMUYECTBY BELECTBA, MACCE UIIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIUIOBOrO 3¢ (eKTa peaklud Ha OCHOBE
3aKOHOB COXPAaHEHUsI MACChl BELIECTB, IPEBPALLEHUS U COXPAaHEHUS YHEPIHY;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWJIa MOJIb30BAaHHUS XMMUYECKOH Mocynoi u
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHUs C BEIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBATH M BBIINOJIHATh XMUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJAa BOJOPOJAa B MPUCYTCTBUM KaTalnW3aropa, ONPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOrO OOMEHa, KaueCTBEHHbIE PEaKLUu Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbBIX
3ama4u no TemaMm «Meramby u  «Hemeramnel») B COOTBETCTBHM C IPAaBUIIAMM TEXHUKU
0€30IaCHOCTH MPH 0OpallleHUH C BELIECTBAaMU U JJaOOPaTOPHBIM 000PYA0BaHUEM, ITPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATh XUMHUECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HICTOUHUKOB (CPEICTBA MacCOBON KOMMYHHUKAIMK, IHTepHET U Apyrux);

c(OPMHUPOBAHHOCTh yMEHHMH coOOMI0aTh TMpaBUia SKOJOTUYECKHU I€IecO00pa3HOro
NoBeJIeHUsT B OBITY M TPYJOBOH JEATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U



OKpYXarollel MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBbIE OPraHU3MbI
OmpeIeIEHHBIX BEIIeCTB, MOHUMas cMbica nokasarens [1JIK, mosicuaTes Ha nmpumepax crocoObl
YMCHBIICHUS U MTPEAOTBPALICHUA UX BPCAHOTO BO3Z[GI7ICTBI/I$I Ha OpraHuv3Mm 4CJIOBCKaA,

JJIA OGy‘-IElIOHII/IXCSI C OrpaHU4YCHHBIMH BO3MOXHOCTSAMHU 3J0POBbLSA: YMCHUC IMPHUMCHIATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHUA BCIICCTB U XUMHUUYCCKUX ﬁBHGHHfI;

JUIS CIIENBIX U CIIa00BUAALIMX 00y4aolUXCs: YMEHUE UCII0JIb30BaTh PENbE(HO-TOUEHHYIO
cucteMy o0o3nauenuii JI. bpaitns mis 3anucu Xxumuyeckux Gopmyi.
TEMATHUHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne HavMmeHOBaHUe pa3fe/ioB U TeM IPOrpaMMbl KosinyecTBO 4acos
n/m Bcero| KoHTpoJ/ibHbIE MpakTy
paboThI pab
PaspeJ1 1. TeopeTHyecKkre 0OCHOBBI OPraHU4YeCKON XUMHUU
1.1 |IIpegMeT opraHn4ecKor XUMHUU. TeopUsa CTPOEHUS 3
opraHuveckux coeguHeHuit A. M. Bytaeposa
HToro no pasaeny 3
Pa3sgen 2. YriieBoaopoabl
2.1 |llpenesbHble yIJ1€BOAOPOABLI — aJIKAHbI 2
2.2 |HenpegnesbHble yrjieBOAOPOAbI: aJIKEHBI, aJIKaIUEHBI, 1
QJIKAHBI
2.3 |ApomMaTuyeckue yrjieBoL0pO/bl
2.4 |llpuposHble UCTOYHUKHU YIJIEBOLOPOAOB U UX 3 1
nepepaboTka
HToro no pasageny 13
Paspaes 3. Kuciopoacoaepxamuye opraHuyecKve coeUHeHUs
3.1 |(Cnuptbl ®eHon 3
3.2 |Anbperuanl. Kap6oHoBbIe KUCIO0ThI. C102)KHBIE 3UPBI 7 1
3.3 |YrueBojanbl 3 2
HToro no pasaeny 13
Paspaen 4. A3oTcoaepaKaliue opraHu4ecKue coeJUHEeHU
4.1 |AMUHBL. AMUHOKUCJIOTHL benku
Wroro no pasgeny
Paspeu1 5. BbICOKOMOJIEKYJ/ISIDHbIE COeJMHEHUS
5.1 [IlnactMmaccel. Kayuyku. BosiokHa
WToro no pasgeny
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 y
11 KJIACC
Ne HavMmeHoBaHUe pa3/esioB U TEM IPOrpaMMbl KoJsinyecTBO 4acoB
n/m Bcero| KoutposbHble | IIpak
paboThl p:

Pasgen 1. TeopeTnyeckre OCHOBbI XUMHUHU

1.1 |CtpoeHue aToMoOB. [lepuogryecKrii 3aKOH U 3
[leprognyeckas cucTeMa XMuMHA4eCKUX 31eMeHTOB /l. Y.
MeHgesieeBa




Ne HauvmeHoBaHUe pa3fesioB U TeM IPOrpaMMbl KosinyecTBO 4yacos
n/m Bcero| KouTposbuble | IIpak
paboThl p:
1.2 |Crpoenue BeljecTBa. MHOroob6pasue BelleCTB 4
1.3 |XuMHn4eckue peakuu 6 1
WToro no pasgeny 13
Paszzes 2. Heoprannyeckas XumMus
2.1 |MeTasibl 6
2.2 |Hemetasibl 1
2.3 |CBA3b HEOPraHUYECKUX U OPraHUYeCKUX BelleCTB 2
HToro no paszgeny 17
Pa3ges 3. XumMus 1 )KU3Hb
3.1 |XuMH4 U KU3Hb 4
HToro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2
MNOYPOYHOE INIJTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosimuecTBO 4yacoB
n/n Bcero| KoutposbHble | ITpakTuy
paboThI pa6or
1 [IpeaMeT opraHMYeCcKON XMMHH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAUYEHUE
2 Teopus cTpoeHHsI OpraHUYECKUX COeJUHEHUM A. M. 1
ByTJiepoBa, eé OCHOBHBIE I10JIOXKEHU A
3 [IpencraBieHue o0 KiacCUPUKALUU OPTraHUYeCKUX 1
BewecTB. HomeHkaTypa (cuctreMaTuyeckas) u
TpUBHUAJIbHbIE Ha3BaHUSA OPraHUYeCKUX BellleCTB
4  |AsnkaHbI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN P, 1
5 MeTaH 1 3TaH — NpocTelllne NpeACTaBUTENU aJIKAaHOB 1
6 AJKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1
7 ITUJIEH Y NIPOTIUJIEH — MPOCTeMIINe NpeICTaBUTENU 1
AJIKEHOB
8 [IpakTuyeckas pabora Ne 1. «[losnyyeHue sTU/IeHA U 1 1
M3y4YeHHe ero CBOMCTB»
9 Ankaguensl. bytaguen-1,3 u metundyrtaaueH-1,3. 1
[loslydeHMe CUHTETHUYECKOTr 0 KayyyKa U pe3UHbI
10 [AJKHHBI: COCTAB U 0COOEHHOCTHU CTPOEHHUS], 1
rOMOJIOTUYECKUU psAll. ALleTU/IeH — NMPOCTEUIINH
npejCTaBUTe/ b aJIKUHOB
11 |BpruuciieHUs N0 YPaBHEHUIO XUMUY€ECKON peaKLuu
12 |Apenbl: 6eH30.1 U ToJyoJ1. TOKCUYHOCTDb apeHOB
13 |['eHeTH4YecKas CBA3b YIJIeBOAO0POAOB, IPUHAJIEKALLUX K
pPa3JIMYHBIM KJlaccaM




Ne Tema ypoka KosinuecTBo 4yacos
n/m Bcero| KoutposbHble | IpakTus
paboThl pa6o
14 |IlpupogHble UICTOYHUKH yTJIEBOJAOPOAOB: IPUPOJHBIN ra3 1
Y nonyTHble HePTsHbIE ra3bl, HePThb U MPOAYKTHI €é
nepepaboTKU
15 |IIpupopaHble UCTOYHUKH YTJIEBOLOPOJ0B: NPUPOJHbBIH ras 1
Y NonyTHble HePTsAHbIE ra3bl, HePThb U MPOAYKTHI €é
nepepaboTKU
16 |KonTpoJsibHasg paboTa o pasjesny «YrjieBoJopoJbl» 1
17 |llpenesibHble 0JHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJIL.
BozopoHas cBA3b
18 [MHoroaToMHbIe CHUPTHI: ITUIEHIJINKOJIb U INIMLEPUH
19 |®eHon: cTpoeHHE MOJIEKYJIbI, QU3UYECKHE U XUMUYECKUE
CBOMCTBA, MIPUMEHEHUE
20 |Anbaeruapl: popManbJeru/] v aleTaabJeru. AleToH
21 |OaHOOCHOBHbBIE Npe/iesibHble KAPOOHOBbIE KUCIOThI:
MypaBbHHas U YKCyCHas
22 |IlpakTuyeckas pabota Ne 2. «CBoMcCTBaA pacTBopa 1 1
YKCYCHOM KU CJIOTBI»
23 |CreapuHOBas ¥ 0JIEMHOBAA KUCJIOTHI, Kak npeacTaBuTe v | 1
BBICIIMX KAPOOHOBBIX KUCJIOT
24 |Mbli1a KakK COJIM BBICIIUX KAPOOHOBBIX KUCJOT, UX Mowoliee| 1
nelcTBUe
25 |CyoxHble 3pupbl Kak NPOU3BOAHbIE KAPOOHOBBIX KUCJAOT. | 1
['maponus c0xKHbIX 3QUPOB
26 | XKupbl: ruposIn3, IpUMeHeHHe, 6U0JI0TUYecKasi poJib 1
)KUPOB
27 |YraeBoApl: cOCTaB, KJaccupukanusa. BaxxHenmue 1
npeACTaBUTEJIN: TJII0K03a, PPYKTO3a, caxapo3a
28 |Kpaxmas ¥ LeJs1ro/103a Kak IpUpogHble 0JIMMephl
29 |KoHTpoJsibHag paboTa 1o paszeny 1
«Kucnopogconepxaujye opraHudeckre coefjuHeHUus »/
Bcepoccuiickas npoBepoyHasi paboTa
30 |O61as xapaKTepruCTUKA a30TCOeprKallluX OpraHUYeCKUX 1 1
coenuHeHuM / Bcepoccuiickas mpoBepoyHasi paboTa
31 |AMUHBI: METUJIAMUH U aHUJIUH
32 |AMHMHOKHUCJIOTHI KaK aMPOTepHble OPraHUYeCKHUE
coeJHEeHH S, UX OMoJIoruieckoe 3HadyeHue. [lenTuppl.
BeJiku KaK pUpOJiHble BBICOKOMOJIEKYJIIPHbIE
COeIUHEHHUA
33 |OcHOBHbBIE NOHATHUA XUMHUHU BBICOKOMOJIEKYJISIPHBIX 1
coeJMHEHU U
34 |OcHOBHbBIE METO/ bl CHHTE3a BBICOKOMOJIEKYJISIPHbIX 1

COGL[HHGHPIFI. [lnacTMaccsi, Kay49yKH, BOJIOKHA




Ne Tema ypoka KosinuecTBo 4yacos
n/m Bcero| KoutposbHble | IpakTus
paboThl pa6o
OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 34 3 2
11 KJIACC
Ne Tema ypoka KosinyecTBO 4yacos
n/m Bcero| KontposbHble | Ipakr
paboThl pa
1 [XuMuyecKkui 3jieMeHT. ATOM. JJIEKTPOHHAsA KOHPUTYpaIKs
aTOMOB
2 |llepuopuyeckuyt 3akoH U [lepnoguyeckas cucrema
XUMMHUYECKUX 3JieMeHTOB /I. 1. MeHe/leeBa, X CBSI3b C
COBpPEMEHHOM TeOpHEeN CTPOEHUsI aTOMOB
3 |3aKOHOMEpPHOCTHU U3MEHEHHUSI CBOUCTB XUMHUYECKUX
3JIEMEHTOB U UX COeJMHEHUH MO rPynnam u nepuoam.
3HavyeHHEe MepUOJUIECKOTO 3aKOHA U CUCTEMbI XMMHUYECKUX
aseMeHnTOB /[.U. MenjiesieeBa B pa3sBUTHUU HAYKH
4 |CtpoeHue BellecTBa. XUMHUYECKas CBSA3b, €€ BUJbI;
MeXaHHU3Mbl 06pa30BaHKS KOBaJIEeHTHOU CBsA3U. BojjopoaHast
CBA3b
5 |BasieHTHOCTb. AJIEKTPOOTPULIATENBbHOCTD. CTeNeHb
OKHCJIeHHUA. BelecTBa MOJIEKYIAPHOT'O U HEMOJIEKYJISIPHOTO
CTPOEHUA
6 |lloHaTue o gucnepcHbIX cucTeMax. UCTHHHBIE U KOJIJIOUHbIE
pacTBOpbl. MaccoBas [j0J14 BelleCcTBa B pacTBOpe
7  |Knaccudukanusa 1 HOMEHKJIaTypa HeOpraHUu4ecKrux
coefrHeHUH. ['eHeTHYecKasl CBA3b HEOPraHUYeCKHX BeIleCTB,
pPa3JIMYHBIX KJIACCOB
8 |Kiaccudukanysa XMMUYECKHX peakliuid B HeOpraHU4ecKou 1
OpraHM4YecKOu XMMHHU. 3aKOH COXpPaHEeHHS MAacCChl BEILeCTB;
3aKOH COXpaHEeHHUs U IpeBpalleHUs IHEePTUU IIPU
XUMHUYECKUX peaKLax
9 |CkopocTb peakniiu. O6paTUMble peaKiMU. XUMHYECKOe
paBHOBecHue
10 |IIpakTuyeckas pabota N2 1. «BiussHue pa3inyHbIX GaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peaKxuu»
11 |dusekTposvTHYeCcKas Aucconuanus. [loHaTue o BOAOPOAHOM
nokasareJie (pH) pactBopa. Peakiiuu moHHOTO 06MeHa.
['Maposin3 opraHu4eCcKUX U HeOpraHU4eCKUx BellecTB
12 |OkucCAUTENBHO-BOCCTAaHOBUTEbHBIE peakuu. [loHaTHE 06
3JIEKTPOJIM3€e PaCIJIaBOB U paCTBOPOB COJIEU
13 |KonTposibHas paboTa o paszeny «TeopeTuyeckrue 0CHOBBI 1
XUMUU»




Ne Tema ypoka KosinyecTBOo 4yacos
n/m Bcero| KontposbHble | IpakT
paboThl pa
14 |MeTasibl, ux nojoxeHue B [lepuognueckou cucreme 1
XUMU4YeCKUX 3y1eMeHTOB /I. . MeHiesieeBa U 0COOEHHOCTHU
cTpoeHus aToMoB. O61ue pusnyeckre CBOMCTBA MeTalJ0B
15 |CnuiaBbl MeTaJJI0B. DJIEKTPOXMMHUYECKU U psJl HAlIpSKeHU U 1
MEeTaJlJIOB
16 |XuMuHyecKHe CBOMCTBA BaXKHEUIIUX MeTaJJIOB (HATPUH, 1
KaJIUM, KaJIbIIMH, MarHui, aJlloOMUHUN ) U UX COeJUHEHU I
17 |XuMHYecKHe CBOMCTBA XpOMa, MeJJh U UX COeITUHEHU
18 [XuMuueckue CBOMCTBA IUHKA, KeJie3a U UX COeJJMHEeHU
19 [|[IpakTuueckast pabora Ne 2. "PelieHue sKcriepuMeHTaIbHbIX
3aj1a4 1o TemMme «MeTaabi»"
20 |HemeTtasbl, ux nosoxxkeHue B [lepruogudeckont cucteme 1
XUMU4YeCKUX 31eMeHTOB /I. U. MeHie/ieeBa 1 0COOEHHOCTH
CTPOEHUsI aTOMOB
21 |dusnyeckue CBOMCTBA HEMETAJJIOB. AJIJIOTpONUSA 1
HeMeTaJ/lJIOB (Ha mpUMepe KUCI0poAa, cepbl, pochopa u
yrjepo/a)
22 |X¥MMH4YeCKHe CBOMCTBA raJIoreHoB, Cepbl U UX COeITUHEHU I 1
23 |XuMHuuecKue CBOMCTBA a30Ta, dochopa U UX CoeITMHEHU 1
24 |X¥MU4YeCKHe CBOMCTBA yIJiepo/ia, KPEMHHUSA U UX COeJUHEHU 1
25 |[lpyuMeHeHME BaXKHEHIIMX HEMETAJ/IJIOB U UX COeJUHEHUH 1
26 |060061IEHNE U CUCTEMAaTH3alMs 3HaHUH 110 TEMe 1
«HemeTanibl». BoluncieHus 10 ypaBHEHUSM XUMHAYECKUX
peaKklMil ¥ TepMOXMMHUYECKUE PACUETHI
27 |llpakTuueckas paboTta Ne 3. «PelieHue akciepUMeHTa/IbHbIX 1
3aja4 no teMe "HemeTtamibr"»
28 |KoHTpoJsibHas paboTa 1o TeMaM «MeTaiabi» U «kHeMeTanabi» 1
29 |Heopranuyeckue v opraHu4yecKkue KucaoThbl. Heopranvieckue
Y OpraHuYecKre OCHOBaHUS
30 |AMdoTepHble HEOpraHMYeCKHe U OpraHuvYecKue coejuHeHus. | 1
['eHeTHYecKasi CBSI3b HEOPTAaHUYECKHUX U OPraHUY€eCKUX
BellleCTB
31 |Posb XxUMHU B 06eCcIIedeHUU IKOJOTUYECKOH, 1
3HepreTUYeCKOU U NMUIeBON 6€30MaCHOCTH, pa3BUTHHU
MeIU I HbI
32 |IlpeacTaBieHus 06 0OUIMX HAYYHBIX IPUHIMANAX 1
IPOMBIIIJIEHHOTO MOJIYy4YeHUsI BaXKHEUIIMX BeleCTB
33 |YesioBek B MUpe BellleCTB U MaTepHaJioB
34 |XuMuA U 3J0pOBbe YeJIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2




MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHON MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMsd

TeopeTndeckue OCHOBBI OPraHUIECKON XUMUU

11

ChopMupoBaHHOCTh TPEACTABICHUNH O XUMHYECKOW COCTaBISIONICH eCTeCTBEHHOHAYYHOH
KapTUHBI MHpa, POJIM XMMHHU B MO3HAHWU SBICHHUH MPHPOJBI, B (OPMUPOBAHUU MBIIICHUS U
KyJIbTYypbl JWYHOCTH, €€ (YHKIHMOHAIBFHOW TPaMOTHOCTH, HEOOXOMUMOW JUIS pelIeHUS
MPaKTUYECKUX 3a/lad M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO W
TIPUPOJTHOM cpezie

1.2

Bnanenue cucremoil XMMHUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOUINE TOHSATHUS
(Monekyia, BaJCHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKHCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI MAcCa, MOJIAPHBIN 00BEM, YTIICPOIHBIN CKelleT, PyHKIIMOHATIBbHAS TPYIITA, PAIH-
KaJl, U30MEpHUsl, ©30MEPbI, TOMOJIOTUYECKUN PsiJl, TOMOJIOT'H, YTIIEBOJOPO/IbI, KUCIOPO/I- M a30TCO-
JIepKallie COCOWHEHHs, OWOJIOTMYECKH AaKTHBHBIC BellecTBa (YTJIEBOIBI, >KHPHI, OCNKN),
MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTMHCHHUS ); TEOPHH U 3aKOHB!
(Teopuss XUMHYECKOTO CTPOEHHS OpraHu4eckux BemecTB A.M. ByTinepoBa), 3akOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, (PAKTOIOTHUYECKHE CBEJICHHS O CBOMCTBAX, COCTaBE, MOIYUYCHUH U
0e30MacHOM HCITONIb30BAaHUH BXKHEHIINX HEOPTaHHMYECKUX M OPraHHMYECKUX BEIIECTB B OBITY W
MIPAKTUYECKON JeSITENIbHOCTH YeJIOBEeKa

1.3

CchopMHupOBaHHOCTS YMEHHUI BBISIBISITH XapaKTEPHBIC NMPHU3HAKH TOHITUH, YCTAaHABIMBATEH WX
B3aUMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIINE MOHSITHS IPU OMUCAHUU COCTABA, CTPOCHUS W
MIPEBpANICHU OPraHUYECKUX COSAMHEHHI

1.4

c(OPMUPOBAHHOCTh YMEHHU WCIIONB30BATh XHMHYECKYI0 CHMBOJNWKY JJISI COCTaBJICHUS
MOJICKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (pOpMyIl OpraHNIECKUX BEIIECTR
Y ypaBHEHMM XMMMUYECKUX PEeaKLUUi, U3rOTaBIMBaTh MOAEIH MOJIEKYJ] OPraHUYECKUX BEIIECTE
JUIS WTIOCTPAllMM UX XMMHYECKOT'O ¥ IPOCTPAHCTBEHHOTO CTPOEHHUS

15

ChopMHPOBAaHHOCTh YMEHUH YCTAHABIMBATH MPUHAJIGKHOCTh U3YyYEHHBIX OPraHHYECKHX Be-
IIECTB 110 UX COCTABY U CTPOCHHIO K ONMpeNeIEHHOMY Kilaccy (TpyIine) CoeMHEeHUH (YTrieBoI0-
POJIbI, KUCIOPO] M a30TCOMEPIKAIINE COSAUHEHHSI, BBICOKOMOJIEKYJISIPHBIC COSIMHEHHS), aBaTE
WM Ha3BaHU 10 cucreMatnieckoil Homenkiatype (IUPAC)

15

ChopMHUPOBaHHOCTE YMEHHSI ONPENENATh BUABI XUMHUYSCKOM CBS3M B OPraHUYECKUX
CoeMHEeHMSX (OOMHApHBIC U KPATHEIE)

1.6

ChopMHUPOBaHHOCTS YMEHUS IPUMEHSTD: TTOJIOKEHUS TEOPHH CTPOCHUST OPTaHUIECKUX BEIIECTE
A.M. BytnepoBa 1 0OBSCHEHUST 3aBICUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS:
3aKOH COXpPaHEHMsI MacChl BEILIECTB

Yrnesogoponsl. Kucnoponcozepxamme W a30TCOAEpX AIIWE OpPraHUYECKHE COCAMHECHWUS
BricokomonekysipHbIe COSAMHEHUS

2.1

ChopMHUpOBaHHOCTS YMEHUH MPUBOIUTH TPUBHAIEHBIC HA3BaHUS OTICIHHBIX OPTraHUIECKUX BE:
miecTB (ITWIICH, MPOIWIEH, aleTWIeH, ATWICHTIHNKONb, TIHIECPHH, (PeHOoN, (opMabIeru,
aleTaNbJerul, MypaBbUHas KUCIIOTA, YKCYCHas KHCIIOTa, OJIEMHOBas KUCIIOTA, CTEapUHOBAS
KHCJIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, IEIDT0N03a, TIIUIIHH)

2.2

ChopMUpPOBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PH3MUECKUE U XUMHUECKHUE
CBOMCTBA TUITUYHBIX MTPEICTABUTEIICH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH,
STHJICH, MPOIWIICH, alleTuieH, Oyramuen-1,3, MeTunOyramuen-1,3, O€H30J, METaHOJ, 3TAHOJ




Koxa
IPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ MmporpaMMmabl CpeaHET 0 oﬁmero 06pa30BaHI/IH

OTHUJICHTJIUKOJIb, TJIMLICPHUH, (I)CHOJ'I, allCTAJIbACTHU /I, MypaBbUHAA U YKCYCHasl KUCJIOThI, I'TFOKO3a.
KpaxmaJl, HEJJIK0JI03d, aAMUHOYKCYCHAasL KI/ICJ'IOTa)

2.3

CchopMHUPOBaHHOCTh YMEHHSI WILTIOCTPHUPOBATE FEHETHUUYECKYIO CBSI3b MEXKAY TUIIMYHBIMU IIPEN-
CTaBUTEISIMH Pa3JIUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB YPABHEHHSIMU COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIMH C UCIOIb30BAHUEM CTPYKTYPHBIX (GOpMyII

24

CchopMHUPOBaHHOCT YMEHHSI XapaKTepU30BaTh MCTOYHUKU YTJIEBOJOPOAHOIO CBHIPbs (HE(TS.
HNPUPOJIHBIN Ta3, Yrojib), CHOCOObI UX MEpepadOTKH U MPAKTHUECKOE MPUMEHEHHE MPOLYKTOR
nepepadoTKu

XUMHS U )KU3HB. Pacuérel

3.1

CdopmupoBaHHOCTH YMEHU BIIaJIETh CHCTEMOM 3HaHWI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HA-
HUS, HUCTIONIB3YEMBIX B XUMUM TPU U3yUCHHH BEUIECTB U XUMHYECKUX SIBIICHUN (HAOIIOCHNE,
U3MEepeHUe, DKCIIEPUMEHT, MOJISTTUPOBAHHUE), UCTIOIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHHMSI JIJ15
MIPUHSITUSL PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
IIPUMEHEHUEM

3.2

CdopmupoBaHHOCTH yMEHUH COOIIOIATH MPaBHIIa MOJIE30BAHUS XUMUYECKOM TTOCY 101 | JTabopa-
TOPHBIM OOOPYZOBaHMEM, A TAaKKE TNPaBUIa OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU 110 BBITOJIHCHUTO J'Ia60paTOpHBIX XUMHUYCCKHX OIIBITOB

3.3

CdopmMupoBaHHOCTH YMEHUH TIJIAHUPOBATH U BBITIOIHATh XUMHUYECKUH SKCIIEPUMEHT (TIpeBpaliie-
HUSl OpPraHMYECKUX BEILECTB IIPU HArpeBaHUH, IOIYYEHHUE ITUIIEHA U U3YyYEHHE €r0 CBOICTB,
KAa4eCTBEHHBIC PEaKIUM OPraHMYECKHX BEIICCTB, ACHATypaunus OCIKOB MNpPU HAarpeBaHUML
[[BETHBIC pPEAKIHH OENKOB) B COOTBETCTBHH C NpPABIJIAMH TEXHHKH O€30IMacHOCTH IIpPH
oOpalieHHH ¢ BemecTBAMH U JIaOOpPaTOPHBIM O0OpYIOBAaHHEM; IPEACTABIATH PE3YIbTATH
XMUMUYECKOT0 JKCIIEpUMEHTAa B (OpME 3alHuCH YPaBHCHUH COOTBETCTBYIONIMX PEAKIUN WU
(OpPMYITHPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIHTATOB

3.4

CchopMHpOBaHHOCT YMEHUH IPOBOAWTH BBIYMCICHUS MO XUMHUYECKHM ypaBHEHHSM (MacChl
00b&Ma, KOMMYECTBa HMCXOTHOTO BEIIECTBA WM MPOAYKTA PEaKIMH 10 HM3BECTHBHIM Macce.
00BEMY, KONMHYIECTBY OAHOTO U3 MCXOAHBIX BEUICCTB HIIH IMPOAYKTOB PEAKIIHH)

3.5

CchopMHrpOBaHHOCTS YMEHHI KPUTUIECKH aHAJTM3UPOBATH XUMHUCCKYIO HH(POPMAIIHIO, ITOTydae:
MYIO U3 pa3HBIX HCTOYHHUKOB (CPEACTBA MAaCCOBOM MH(MOPMALNH, CeTh IHTEpHET U ApyTHe)

3.6

ChopMupoBaHHOCTh YMEHUH COOJIIOAATH IIPABHJIA SKOJOTHYECKH IIETIECO00PA3HOrO TTOBEICHHS
B OBITY M TPYIOBOW [EATEIBHOCTH B LIENSAX COXPAHEHHS CBOEr0 3I0POBBbSI U OKPYKAIOIIEY
MIPUPOHON Cpeibl, OCO3HABATH OMMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MbI OMPECIEHHBIX
OpPraHMYecKHX BeHIeCTB, MMOHMMas cMbicn mokaszatens I[IJIK (mpemenbHO AOMyCTHMON
KOHI[CHTPAIIUH ), TIOSICHSITh Ha PUMEPAX CIIOCOObI YMEHBIICHHS U IIPEJOTBPAILCHHUS HX BPEIHOTC
BO3/JICHCTBHUS HA OPraHKU3M YelIOBEeKa

11 KJIACC



Kopg
NpoBepseMOro
pe3yJabTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOIM
NMPOrpaMMbl CpeJJHEro oo1ero 00pa3zoBaHusA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMHUU

11

Brnagenue cucremoii XMMUYECKIX 3HAHUH, KOTOpasi BKIFOYAeT: OCHOBOMOJIATAIOIINE TIOHATHUS (XU-
MHYECKHI DJIEMEHT, aTOM, JJICKTPOHHAas O0OJI0YKa aroma, S-, p-, d-3JeKTpOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJIEKyJia, BaJeHTHOCTb, 3JEKTPOOTPUIATEIbHOCTh, CTEIEeHb OKHCIICHHS,
XHUMHYECKas CBS3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00BEM, KpUCTAIITMUECKAs! PEIIETKA, THIIb]
XUMHAYECKUX PEAKIHid (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, IK30- M SHIOTEPMHUUECKHE, PEaKIIUK
MOHHOTO OOMEHa), pacTBOp, AIEKTPOJMTHI, HEAIEKTPOIUTHI, HJIEKTPOTUTHIECKAs UCCOLIMAIINS,
OKHCIIMTEIh, BOCCTAHOBHUTEIH, CKOPOCTh XUMHUECKOH PEAKIIUH, XUMUIECKOE PABHOBECHE); TEOPUH
Y 3aKOHBI (TEOPHsI IEKTPOIMTHYECKOH auccormanun, [lepnoauaeckuii 3axkon .M. Menneneesa.
3aKOH COXpPaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHUMHUH, (DAKTOJIOTHUYECKHE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, MOJTy4YeHHH M OE30MacCHOM HCHONb30BAHUN Ba)KHEHIIHX
HEOPraHWYECKHX BEMIECTB B OBITY M MPAKTHYECKOM JESTENFHOCTH YeTOBeKa

1.2

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIATD XapaKTCPHBIC IPU3HAKW W B3aWMMOCBS3b H3YUYCHHBIX
HOHHTHﬁ, NPUMEHATH COOTBETCTBYIOIIMEC ITOHATUSA IIPU OITHUCAHUN CTPOCHUSA U CBOICTB HCOpraHu-
YECKHUX BCIIECTB MW HUX HpeBpaHleHHﬁ; BBISABJIATh B3aMMOCBS3b XHMHWYECKHMX 3HAHHM
C MOHATUAMH U MPCACTABJICHUAMMN APYTUX €CTCCTBEHHOHAYYHBIX ITPEAMETOB

13

BrnageHre ocHOBHBIMU METOaMH HAYYHOTO TO3HAHUS BEIISCTB U XUMHUYECKHX SIBIICHUIH (HaOITIO-
JICHHE, N3MEPEHHE, DKCIICPUMEHT, MOICITMPOBAHUE)

1.4

CchopMHupOBaHHOCTH YMEHUH OIPEIENIATh BAICHTHOCTD M CTETICHb OKUCIICHNST XUMHYECKHX dJIe-
MEHTOB B COCIMHEHUSIX PAa3TUYHOIO COCTABAa, BUJ XMMHYECKON CBSI3M (KOBAJCHTHAs, HOHHASI,
METaJUTMYecKast, BOIOPOIHAS) B COSAMHEHISIX, THIT KPHUCTAITIMYECKON PEIIETKH KOHKPETHOTO BE-
1eCTBa (aTOMHAs!, MOJIEKYJISIpHAS, MOHHASI, METAJUIMYECKas)

1.5

CchopMHpOBaHHOCTE YMEHHH  ONpenensTh XapakTep Cpensl B BOAHBIX  PacTBOPax
HEOPraHWYECKUX COCIMHEHUN

1.6

ChopMHPOBAaHHOCTh YMEHHUS KIACCH(PUIMPOBATh XHUMHUYECKUE pEAKIHMU IO Pa3IHYHbIM
npu3HakaMm (YUCIy W COCTaBy pEarnpyromuxX BeEIIeCTB, TEIIOBOMY 3¢ dekty peaknuwy,
M3MEHEHHUIO CTETIeHEeH OKUCIICHUS AIEMEHTOB, 00pPATHMOCTH PEaKIMH, YYACTHIO KaTalIn3aTopa)

1.7

CchopMHpOBaHHOCTE YMEHHU COCTABISITH YPABHEHUS PEAKIMU PA3IMYHBIX THIIOB, MOJHBIC U
COKpamI¢HHBIC YPaBHEHHS PEaKIU{ MOHHOTO OOMEHa, YYMTHIBASL YCIIOBHSA, MPH KOTOPBIX JTH
peaxkuy UIyT 10 KOHIA

1.8

CthopMHpOBaHHOCTE YMEHHI MPOBOAUTH PEAKINH, MOATBEPKIAIOMINE KAaueCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATDH ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLIUE
B BOJIHBIX PacTBOpPAaX HEOPraHMYECKUX BELIECTB

1.9

ChopMHPOBaHHOCTE YMEHHH PACKPBIBATEH CYITHOCTH OKHCIHTEIEHO-BOCCTAHOBUTEIBHEBIX PEaK-
Ui TOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OaaHca dTHX peaKuit

1.10

ChopMHPOBaHHOCTD YMEHUN OOBACHSATH 3aBHCUMOCTh CKOPOCTH XUMHYECKOH PEakinuu OT pas-
JUYHBIX PaKTOPOB

111

CdhopMupoBaHHOCTE YMEHUH OOBIICHATH XapakTep CMEUICHUS XUMHIECKOTO PABHOBECHS B 3aBH-
CUMOCTH OT BHemrHero Bozzeiicteus (mpunnui Jle [IlaTense)

OO0mmas 1 HeopraHudeckast XUMHUS

2.1

CdopMupoBaHHOCTH YMEHUH packpbiBaTh cMbich [leproaudeckoro 3akona /.M. MeHneneera u
JEMOHCTPHPOBATH €70 CHCTEMATH3UPYIOITYI0, O0BSICHUTEIBHYIO U IIPOTHOCTHYECKYIO (DYHKITHH

2.2

ChopMUPOBAaHHOCTh YMEHUH XapaKTEpPU30BaTh SJICKTPOHHOE CTPOCHHUE ATOMOB XHMHUCCKHX
anemedToB 14 nepuonos [lepuoauaeckoii cucremspl xumudeckux anemenToB J[. 1. Menneneera,
HCIIONB3YS MOHATHS «S-, P-, d-3/IeKTpOHHBIE OPOUTAIINY», «IHEPTETHUECKHE YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAUHEHHU 110 IEPUOIAM U
rpynnaM Ilepuonuyeckoli cucremsl xumudeckux aneMmeHToB .M. Menaeneesa




Kopg
NpoBepseMOro
pe3yJabTaTa

2.3

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOIM
NMPOrpaMMbl CpeJJHEro oo1ero 00pa3zoBaHusA

ChopMupoBaHHOCTh YMEHUN XapaKTEepU30BaTh (OMUCHIBAThH) OOIIME XHUMUYECKAE CBOWCTBA HE-
OpPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBAHHE T'€HETHYECKOH
CBSA3M MEXIYy HEOPraHWYeCKHMMH BEIISCTBAMH C IIOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKklui

2.4

CdhopMHUPOBaHHOCTh YMEHUH YCTaHABIMBATE IPUHAICKHOCTH HEOPTAaHMUYCSCKIX BEIIECTB 10 UX
COCTaBY K OMNpeAeiEHHOMY Kiaccy (IpyIIie) COCAMHEHHH (IMPOCThIC BEIIECTBA — METAJUIBI H
HEMETAJUTbI, OKCHJIbI, OCHOBAHUSI, KHCIIOThI, aM(OTEPHBIC THPOKCHUJIBI, COJIN)

2.5

CchopMHPOBaHHOCTH YMEHUIT HCTIOJIB30BATH XUMHUECKYIO CHMBOJIUKY ISl COCTaBJICHHS (hOpMY
BEIECTB M YPAaBHEHHH XUMMYECKHUX peakIMi, cucrematudeckyto HoMeHkiatypy (IUPAC)
¥ TPUBHANbHBIC HA3BaHNS OT/ICIIBHBIX HEOPraHUUECKUX BEIIECTB (YrapHbIN ra3, yrieKuciblii ras,
aMMHUaK, rameéHas U3BecTh, HerameéHas H3BECTh, TUThEBAs COJA, TUPHUT U IPYTHE)

2.6

ChopmMupoBaHHOCT, YMEHHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XWMHYECKHE CBOKCTBA
HEOPraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEP)KAATH CYIICCTBOBAHNE T€HETHYECKON
CBSI3M MEXIy HEOPraHMYECKMMH BEUIECTBAMH C IOMOIIBI0 YPABHEHUH COOTBETCTBYIOIIHX
XUMHUYECKUX PeaKLUH

2.7

ChopMupoBaHHOCT, yMEHHUW IIJJAHUPOBATH U BBIMIOJMHATh XWMHUYECKHHA OKCIIEPUMEHT
(pa3noxxeHue TEpPOKCHAa BOAOpOJa B TPHCYTCTBHHM KaTalM3aTopa, OIPEeNICHHE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOIO HHIUKATOPA, BIUSHIE Pa3IHYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaklMd, PeaKkind HOHHOro OOMEHa, KaueCTBEHHbIE PEaKiMU Ha
cynbdar-, KapOOHAT- U XJIOPUJ-aHHOHBI, Ha KATHOH aMMOHHUS, PElICHHE IKCIEPUMEHTAIbHBIX
3aga4 mo temam «Meramwibly U «Hemeramibl») B COOTBETCTBHHM C IIPaBUJIAMH TEXHUKH
0€30MacHOCTH TIPU OOPAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM 000pYI0BAHHEM; TIPEACTABIISATE
pe3yabTaThl XMMHYECKOrO JKCIepHMeHTa B (OpMe 3alKCH YPaBHEHHH COOTBETCTBYIOLIMX
peakiuii 1 GOpPMYIUPOBATh BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTH YMEHUN COOJIOAATH MPAaBUIIA MTOJIE30BAaHUS XHMHUYECKOH MTOCYIOH U J1abo-
paToOpHBIM O0OPYIOBaHHEM, a TAKKe MpaBHa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKI[MSIMH I10 BBITIOJHEHHIO JIJA0OPATOPHBIX XUMHUYECKHUX OIBITOB

2.9

CchopMHupOBaHHOCT, YMEHHUI XapakTepU30BaTh XUMHUYECKHE IPOIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIUICHHOTO TIONYYeHHSI CEPHOW KHCIOTHl, aMMHaKa, a Takke C(HOPMHPOBAHHOCTE
MIPEACTaBICHUH 00 OOLIMX HAayYHBIX NPHHIMIIAX M HKOJOTMYECKUX MPOOJIeMaX XHMUIECKOTO
MIPOM3BOJCTBA

XuMHs 1 )KU3HB. Pacuérnl

3.1

ChopMUPOBaHHOCTh MPEJACTABICHUNH O XHMHYECKOW COCTABIISIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpa, POIN XMMHUH B IMO3HAHUH SBICHUH TPUPOILI, B (OPMUPOBAHUN MBIIUICHHS U
KyIBTYpbl JIMYHOCTH, €€ (YHKIMOHAIEHOH TPaMOTHOCTH, HEOOXOOMUMOH Uil pEIICHUS
MPaKTUIECKUX 3aJad W DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JOPOBBIO W
TPUPOTHON Cpene

3.2

ChopMHupOBaHHOCTE YMEHHH KPUTHUYESCKU aHATM3HPOBATh XUMHUECKYIO HH(POPMAIIHIO, TTOITyJae-
MYIO U3 pa3HbIX HCTOYHHUKOB (CpeACTBAa MAaCCOBOM KOMMYHHUKAIMM, C€Th IHTEpHET U Ipyrue)

3.3

ChopMHUpOBaHHOCTE YMEHHH COOTIONATH MpaBHiIa AKOJIOTHIECKH IEIECO00Pa3HOTr0 TOBEICH
B OBITY W TPYIOBOH IEATEIFHOCTH B IEISIX COXPAHEHHUS CBOETO 3IOPOBBS H OKpY)Karomew
TPUPOTHON Cpeabl

3.4

Oco3HaBaTh OMaCHOCTh BO3JIEHCTBHUS Ha KUBBIE OpraHu3Mbl OHpe,I[eJ'IéHHBIX BCHICCTB, ITIOHHUMaAsl
CMBICJI ITOKA3aTCIIA HI[K, NOSACHATDH HAa ITPUMEpPax CITOCOOBI YMCHBIICHUS U MTPEAOTBPALLICHNA X
BpE€AHOI O BO3JICMCTBUS Ha OpPraHn3M 4YCJI0BCKa

3.5

C(l)OpMI/IpOBaHHOCTB YMGHI/II‘/JI MMPOBOJAUTH BBIYUCJICHUA C UCIIOJIB30BAHUEM IMOHATUSA «MACCOBAas
J0JIs1 BEHICCTBA B PaCTBOPE», 00BEMHBIX OTHOILIECHMI I'a30B IpU XUMHUYCCKUX PCAKIUAX, MACChHI




Kopg
NpoBepseMOro

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOIM
NMPOrpaMMbl CpeJJHEro oo1ero 00pa3zoBaHusA

pe3yJbTara

BellleCTBa WM 00BEMa Ta30B I10 N3BCCTHOMY KOJIMYECTBY BCIICCTBA, MACCE UJIN O6’I>éMy OJAHOI'0
N3 YYaCTBYIOIIUX B PCaKIIMU BCHICCTB, TCIJIOBOI'O SCI)CI)CKTa peakiiuu Ha OCHOBC 3aKOHOB
COXPaHCHUs MACChI BCUICCTB, IPEBPALICHUSA U COXPAaHCHUSA OHEPIrUn

MNPOBEPAEMBIE DJIEMEHTbBI COOEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUS

TeopeTndeckue OCHOBBI OPraHUYECKON XUMUN

11

[Ipenmer oprannueckoil XMMuM: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUYECHUE B MOJyY€HUH HOBBIX BEILIECTB
marepranoB. Teopus cTpoeHus opranudeckux coennaennid A.M. ByTtiepoBa, e€ oCHOBHBIE MTOJIOKEHUS

1.2

CrpykTypHBIE (QOPMYIBI OpraHWYECKUX BemecTB. [omomorus, wu3zoMepusi. XHUMHUYECKas CBS3b
OpPraHMYCCKUX COCTUMHEHUSX — ONWMHApPHbIC M KpaTHBIe cBs3u. IlpencraBineHne o KiaccHUKaIm
OPraHUYECKUX BEIECTB

13

HomenxnaTypa opraHudyecknx COCOWHEHHH (CHCTeMaTH4YecKas) M TPUBHAIBHBIC HA3BaHWS Ba)KHEHIIN
IPEACTABUTEINEH KIIACCOB OPraHUYECKHX BELECTB

YrneBogopoisl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKU psii. MeTaH u 3TaH — IPOCTEeNIINE MTPEICTABUTETH aIKaHO!
(u3HUecKre 1 XMMHYECKHE CBOMCTBA (PEaKkIINy 3aMEIICHIS ¥ TOPEHUS ), HAaXOXKACHHE B IPUPO/IC, OTYICHY
1 IPIMEHEHUE

2.2

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKUM Psil. DTHICH W MPONUJIEH — MPOCTEHIINE MPeaCTaBUTEN
AIKEHOB: (PM3MYECKHE W XUMHUYECKHE CBOMCTBA (peaKIUW TUIAPHPOBAHIS, TaJOrCHUPOBAHUS, THAPATAIIH]
OKHCIICHVSI 1 TIOJIMMEPH3ALINH ), TOJTyIeHNE W IPUMCHEHHE

2.3

AnkanueHsl: OyTamues-1,3 u MmetunOyraauen-1,3: crpoeHue, BaXHEHIINE XUMUUYECKIE CBOMCTBA (PeaKIly
nonuMepu3anyn). [lodydenne CHHTETHIECKOTro KaydyKa U Pe3HHBI

2.4

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUH psifl. AIICTHUIICH — IPOCTEHILUH MTPEICTABUTES
AIKWHOB: COCTaB, CTpPOCHHE, (QU3MUecKne W XHMHYECKHE CBOWCTBAa (pEakIud THUAPHPOBAHM:
raJIOTeHUPOBAHUS, THAPATAIH, TOPEHIS), IIOyYCHNE U IPIMEHEHHE

2.5

Apensl. benzon: cocraB, cTpoeHne, (PU3NUECKHE U XUMHYECKHE CBOMCTBA (PEaKIMH TaIOTCHUPOBAHUS
HUTPOBAHMUS), IIOTyIeHUE U IpUMEHEHHe. Tolryoln: cocTa, cTpoeHue, GU3NIECKHEe U XUMHUICCKIE CBOHCTE
(peakunu TAaNOTCHUPOBAHWS W HUTPOBAHWA), TONyYeHWE U TPHUMEHEHHE. TOKCHYHOCTH apeHO]
['eHeTnueckas cBsi3b MEXY YIVIEBOAOPOAAMH, IPUHAUIEKAIMME K pa3IMYHbIM KJ1accaM

2.6

[Ipuponasle MCTOYHUKH yriaeBomopoxoB. Ilpupomusiii Ta3 W momyTHble HedTsHBIE Ta3bl. Hedth m e
npoucxoxaeHne. CrocoOsl mepepadoTku HeTU: TMEeperoHKa, KPeKUHT (TepMUYECKHH, KaTaTHTHICCKIH
nupornu3. [IpoaykTs! mepepaboTKu He(TH, HX TPUMEHEHHE B POMBIIUIEHHOCTH U B OBITY. KaMeHHBIH yroJ
Y TIPOAYKTHI €r0 IepepadoTKH

Kucnopoacoaepxkariye opraHn4ecKiue COSAMHEHUS

3.1

[IpenenpHBIC OIHOATOMHBIE CIUPTHL. METAHON M ATAHON: CTPOCHHE, (PU3MUECKNE U XUMHYCCKUE CBOUCTE
(peakunu ¢ aKTUBHBIMH METaJUIaMH, TalOT€HOBONOPOAAMH, TOpEHHE), IpUMEHEHHE. BoIopomHbie CBS3
MEXIy MOJIEKYJIaMH CIUpPTOB. JleficTBHe MeTaHOda M 3TaHOoJa Ha OpraHu3M 4enoBeKa. MHOroaTOMHB!
CIIHPTHL. DTHIICHTIIMKONb ¥ TIHUIEPHUH: CTPOCHHE, (PU3HUECKUEe U XUMUICCKUE CBOMCTBA (B3aHMOICHCTBHE C
LIEIOYHBIMUA MeTaJUlaMH, KauyeCTBEHHAas peaklus Ha MHOroaTOMHbIE cnHpThl). [leiicTBHe Ha OpraHus
yenoBeka. [IpuMeHeHue rimiepruta v dTUISHT KOS




Kox

3.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

DeHOIT: CTPOEHUE MOJEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTh (eHOna. I[TpumeHeHH
¢denona

3.3

AnbAerugpl U KETOHBI. (DOpMaJ'[LI[eFI/II[, alCTAJIbACTU: CTPOCHUC, (1)I/ISI/I‘ICCKI/IG U XUMHYECKHE CBOMNCTE
(peaKLlI/II/I OKHCJICHUA 1 BOCCTAHOBJICHM A, KAYCCTBCHHEIC peaKHI/II/I), MOJIYYCHHUE U IPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpeNeabHbIe KapOOHOBBIE KHCIOTBL. MypaBbHHAsi M YKCYCHas KHCJIOTBI: CTPOCHH
¢u3nuecKkue U XMMHUYECKHE CBOHCTBa (CBOWCTBa, OOLIME Ul Kiacca KUCIOT, peaklus 3TepUUKalnu
Mody4eHue U npuMeHeHue. CTeapuHOBast ¥ OJEUHOBAs KUCIIOTHI KAaK MPEJICTaBUTENIHN BBICIINX KapOOHOBHI
KHCJIOT. MBljIa KaK CONM BRICHIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBUE

3.5

CrnoxHble 3(pUpBl KaK MPOM3BOAHBIC KAPOOHOBBIX KUCIOT. I'uaponu3 ciaoxHbIX 3¢upos. JKupsl. ['mapony
s#upoB. ITpuMenenue xupoB. buonorudeckas posb KUPOB

3.6

VYraeBonsl: cocTaB, KiIacCH(pHUKaLUs YIIeBOAOB (MOHO-, IU- M MonMcaxapuabl). ['roko3a — mpocreiimu
MOHOCaXapu/I: OCOOCHHOCTH CTPOCHUS MOJICKYJTbI, (PU3UUSCKUE M XMMUIECKUE CBOMCTBA (B3auMO/ICHCTBIE
ruapokcugom meau(Il), okucnenue aMMuadHbIM pacTBopoM okcua cepedpa(l), BoccraHoBNIeHHE, OPOKEHY
TJIFOKO3bI ), HAXOXK/ICHUE B IPUPOJIe, MPUMEHEHNE, Oronorndeckas poib. @orocunrte3. PpyKkTo3a Kak H30Me
IMIIOKO3Bl. Kpaxmanm u 1eumiono3a Kak NPHPOAHBIE MoiauMepsl. CTpoeHHE KpaxMmala M LENJIIOJIO3E
du3nyeckre U XMMUUECKHUE CBOMCTBA Kpaxmaia (THIPOn3, KaYeCTBEHHAsI PEAKI[HsI C HOIOM )

A3oTCoep)Kalie OpraHMIeCKue COSMHECHUS

41

AMHHOKHCIOTBH KakK aM(OTepHble OpraHHYCCKHE COeOUHCHUS. DU3NYECKHEe M XUMHUYECKHE CBOMCTE
AMHHOKHCIIOT (Ha IprMepe rmuiuHa). bronorndyeckoe 3HaueHNe aMMHOKUCIOT. [lenTr s

4.2

Benku kak npupoiHble BBICOKOMOJIEKYIIIPHBIE COeqUHEHN. [lepBuiHas, BTOpUYHAsI U TPETUUHAs CTPYKTY[
0enkoB. XMMHYECKHE CBOWCTBA OSITKOB: THAPOIN3, ICHATYpPAIHsl, KAUECTBEHHbIE PEaKIIK Ha OSITKH

BricokomonekysspHble COEqUHEHNS

5.1

OCHOBHBIE IOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIIUMED, CTPYKTYPHOE 3BEH(
CTENIEHb  [OJIMMEpU3ALMU,  CpeldHsAs  MoleKyinspHas  mMacca.  OCHOBHbIE  METOIbl  CHHTE:
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM — NOJIMMEPU3aLUs U [IOJIMKOH ACH Calisl

5.2

OKCHepruMEHTAJIbHbIE METOABl M3YUYCHHS BEIISCCTB M HMX IIPEBPALCHHI: O3HAKOMJIEHHE C 00pasmam
MIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, KaydykoB. IlodydeHHe CHHTETHYECKOro Kaydyka
pE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT coIePKAHUS

Teopemqecm/le OCHOBBI XUMHH

11

Xumudyeckuil deMeHT. AToM. Smpo aroMa, H30TONBL. DIIEKTpOHHAs 000JI0YKa. DHEPTETHISCKHE YPOBHI
MOAYypOBHH. ATOMHBIE opbutany, S-, P-, d-3mementsl. OCOOCHHOCTH pacCIpeAeieHHs 3JICKTPOHOB I
OpOUTAJISIM B aTOMAaX AJIIEMEHTOB EPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(UTYPAIIHsl aTOMOB

1.2

ITepnomnueckuit 3axon u Ilepumommueckast cucrema xumuueckux anmemeHToB [[.M. MenpaeneeBa. CBsr-
nepuoandeckoro 3akoHa u llepuomuueckolt cucrtembl xumuueckux 3nemeHTtoB [[.M. Menneneesa

COBPEMEHHOM TEOpHel CTPOSHUST aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUAX DJIEMEHTOB
00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEHIECTB IO TPyIIaM H IepuojiaM. 3HAYCHHUE TEPUOIMYCCKOT
3aKOHA B Pa3BUTHH HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUibl XUMHUECKOHN CBSI3M (KOBaJIEHTHAs HEMOJSIPHAS U MOJISIPHA:!
HOHHAsI, MeTajuyeckas). VIoHbI: KaTHOHBI U aHMOHBI. MeXaHU3MBI 00pa30BaHuUs KOBAICHTHONH XUMHYECKO
cBs13u (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIH). BomopomHas cBsi3b

1.4

BanenTtHOCTb. 3J'IeKTpOOTpI/ILIaT€J'IBHOCTB. CTeneHb OKHCIICHUS




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

BemectBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH IOCTOSIHCTBA COCTaBa BellecTBa. THUIT
15 KPUCTAJUIMYECKUX PEeIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KpUCTAJUTMYECKOH peméTku. [ToHATH
0 JIMCIIEPCHBIX cucTeMax. VICTUHHBIC ¥ KOJUIOUIHBIE PacTBOPBl. MaccoBast IoJIsl BEIECTBA B PACTBOPE
1.6 Krnaccuduxanmst HeopraHudeckux coequHeHnid. HomMeHknaTypa HeopraHn4ecKux BellecTB
Xumnueckas peakuusi. Knaccudukainys XUMHYECKUX peakiinii B HEOPraHMUECKOH W OpraHM4ecKOW XHUMHUI
L7 3aKOH COXPaHEHHUS MACChI BEIIECTB, 3aKOH COXPaHEHHsI M MPEBPAIICHUS SHEPIHH TP XUMHUECKUX PEaKITHs
1.8 CKOpOCTh peakiiny, e€ 3aBUCUMOCTb OT Pa3IUYHbIX ()aKTOPOB
OOpaTuMble peakuuu. XuUMHYecKoe paBHoBecHe. (DakTopbl, BIUAIOUIME HAa COCTOSIHHE XUMHUYECKOT
19 pasHoBecust. [Tpunimn Jle Ilatense
11 DnexrponuTryeckas nucconuarya. CuiibHble U cradble 3MeKTponuThl. Cpesa BOMHBIX PACTBOPOB BEIIECT
10 KHCIIas, HeWTpaJbHas, ienodHas. Peakiimu noHHOro oOMeHa
1.11 OKHCIUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIIHH
2 Heoprannueckas xumus
Hemeramnsl. Ilonoxenue HemeramioB B Ilepuoguueckod cucTEME XUMUYECKUX 3y1eMEHTOB JI1
21 MeHnpaeneeBa W OCOOEGHHOCTH CTpOeHHsS aToMoB. (Du3pyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINH
HEMETAIUIOB (Ha IpUMeEpe KUCII0poJia, cepbl, pocdopa u yriaepoaa)
XuMHYEeCKHe CBOMCTBA BaXKHEHIIINX HEMETA/UIOB (IaJoreHoB, Cephl, a30Ta, Gocdopa, yriaepoaa U KpeMHUs
2.2 U UX COCOUHEHHH (OKCHJOB, KHCIOPOJCOMEPIKAIIUX KHUCIOT, BOJOPOMHBIX coenuHeHHi). [IpumMeHeHn
Ba)KHEHIINX HEMETAIJIOB U X COEMHEHHN
Meramnsl. [lonoxenue meramnoB B Ilepnonudeckoi cucreme xuMuueckux anemeHToB .M. Menzaeneen
2.3 OcoOeHHOCTH CTPOCHUSI JJIEKTPOHHBIX O0OJIOYEK aTOMOB MeTaiwioB. OOmime (U3NYECKHe CBOKHCTE
meTasuioB. CriyiaBbl METAJUIOB. DIEKTPOXMMHUYECKHH Psijl HAPSHKEHUH METaJIJIOB
XYMUYECKHE CBOWCTBA BXXHEHUINIMX METAIUIOB (HATPHNA, KaJIUid, KaJIbI[UA, MATHAH, QJIFOMAHUH, IMHK, XPO
24 KeJIe30, MeIb) M UX coearHeHnid. OOIue crocoObl MoyYeHus MeTauIoB. [IprMeHeHne MEeTauioB B OBITY
TEXHHKE
2.5 I'eneTnueckas cBsi3b HEOPraHMYECKUX BELIECTB, IPUHAMIEKAIIMX K pa3IMUHbIM KlaccaM
3 XUMHSI 1 KU3HD
Poms xuMum B 00ecniedeHHWH 3KOJOTMYECKOW, DHEPreTUYEeCKOW W IHUIIEBOH Oe30MacHOCTH, Pa3BUTH
31 MeauuHbL [IoHsITHE 0 HAYYHBIX METOAAX ITO3HAHN BEIIECTB M XUMHIUECKUX PEaKIInil
[IpencraBmenust 06 OOMMX HAYYHBIX NPUHOWIAX MPOMBIIUICHHOTO ITOMYYCHUS BaXKHEHIINX BEIIECT!
UYenoBeK B MHpE BEIIECTB W MATEPHANIOB: BAXHEWIIME CTPOHTENBHBIE MAaTEepHABl, KOHCTPYKIHOHHE!
32 MaTepHaibl, KpacKd, CTEKJIO, KepaMHKa, MaTepHaNbl ULl DIIEKTPOHUKH, HAHOMATEPHAIbI, OpPraHUIeCKH
1 MUHEpAJIbHBIE YIOOpEHHSI
33 XuMHS ¥ 3T0pOBbE UENIOBEKA: MIPAaBUIIA MCIIOIB30BAHIS JICKAPCTBEHHBIX IIPEIIapaToB, IpaBiiia 0301 acHOT
' WCTIOJIF30BAHNS MTPENapaToB OBITOBOM XMMHUH B IOBCETHEBHOM KI3HU

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT O
MMPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSA YYUEHUKA

METOAUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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