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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YPOBHE CpeaHEro oouero o0Opa3oBaHUs
pa3zpaborana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-0d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  roOCyJIapCTBEHHOM
oOpazoBarenbHoM ctangapre COO, c¢ yuérom Konmenmuu mnpemnoiaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOMUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX TONIOkeHUN «Crpaternn pa3BuTHS BocnuTaHusi B Poccuiickoi
®enepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3paboTKe MporpamMmbl IO XUMHUHU, K OINPEAEICHUIO
oOmielt crpateruy 00yueHus, BOCIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nojoxeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IEJNIEH,
COJIEpKaHus, pe3yibTaToB OOydeHUss W TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHu3alluu, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUA. OJTH UEHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB MPUPObL, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YeloBeKa, a TakKe HSKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPHUPOAHON cpene. Peanmusyercss xumuyeckoe oOpa3zoBaHuE
o0yyJaromuxcsi Ha YpOBHE CpeHEero 0o0IIero oOpa3oBaHUs CPEJCTBAMHU YYEOHOTO
npeaMera «XHUMHsD, COJEpKaHUE M TMOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMMe MO XUMHUH C Y4ETOM CHEHU(PUKA HAYKHM XUMUHU, €€ 3HAueHUs B
MO3HAHUU TPUPOJBI U B MATEPUATbHOM KU3HU OOIIECTBAa, a TaKXKe C YUYETOM
oOumuMX 1ened W NPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopaszoBanus B Poccuiickoii denepanuu.

XuMUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0COOyI0 pojib B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHKE PALMOHATBHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (hopMHpyeTcs B XUMUU Ha OCHOBE NOHHUMAaHUS
BEIIECTBEHHOTO COCTAaBa OKPYXAIOLIEro MHpa, OCO3HAHUSA B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOAEMCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUs CTajla
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHsI KaK Hayka
CO3MJATENbHAS,, KAK HayKa BBICOKMX TEXHOJIOTUM HampaBlieHA Ha PENICHUE
rJI00AIbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEASMH W TMPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBaHnus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY
oOydarommxcs, HEOOXOAUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOAOJLKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - nipemMeTa  «XUMHUSD»  SIBISIOTCA  0a30Bble  KypChl —
«Opranuveckas xumus» U «OOmEas u HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHUCTEMa
3HAaHUU MO0 HEOPTaHMYECKOMW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 OO0IIEeH XUMUU) U
OpraHu4eckor xumMuu. GOpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHWM IIPU HU3YUYEHUHU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOTI000pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» cPopMHUpOBaHA B MPOTpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4eOHOro wMarepuana © 0OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHH BENIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUHU CTPOECHHUS OPTraHUYECKUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeneHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOAOPOJOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUWUA. B Kypce OpraHM4eckol XHWMHUHU NOJYYarOT pPa3BUTHE
c(hOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs MEPBOHAYAIBHbBIE
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUSA, O XUMUYECKOU PEAKIIUU.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOro YpOBHS
paccMaTpUBAeTCsT M3yYEHHBIH Ha YPOBHE OCHOBHOrO oOIIero o0Opa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJIOTUYECKHE CBEICHHUS O BeIlIeCTBaX W
XUMUUYecKko peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTHYECKUX TO3UIUH,



rIy0o’ke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
006o01m1aromien 10 0ObSICHSIONIEH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXKHEHMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHH, a TAK)KE O XUMUYECKHUX PEAKIHIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJIEP’KaHUsI, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W TPUKIAJTHON
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHMAHHUIO B3aMMOCBS3UM XUMUHU C
IpPYTUMH HayKaMH, PAacCKpBIBAIOT €€ POjb B TO3HABATEIBHOM M MPAKTUUYECKOUN
JIESITEIPHOCTA 4YEJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IMPOIECCY
TBOpYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOjemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIHBATh WH(OOPMAIUIO U
MPUMEHATh €€ U1 TIOTOJHEHUS 3HAHWM, peNIeHUS WHTEJUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4d. B 11e10M cojepkanue yaeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHsS OPHUCHTHUPOBAHO  Ha
dbopMmupoBaHe y OOYYAIOIIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
bunocodckux MAeH, TakMX KaK: MaTepUualbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpraHUYecKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, ITI03HABAEMOCTh TMPUPOJHBIX SBICHUW ITyTEM OKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYM MEXKTy HOBBIMH (DaKTaMU H  TEOPETUYCCKUMU
MIPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMUHU B PEIICHUU SKOJIOTUUECKHUX Tpodsiem, a
TaKke Mpo0JeM cOepexeHus: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MAaTEPUAJIOB.

B nmmane pemieHus 3aad  BOCIHTAHUS, Pa3BUTHS W COIMAIU3AIIH
OoOy4JarommXcs TPHUHITHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
collepKaHUs M TOCTPOEHHUS TMpeJAMeTa MpeAyCMaTpuBalOT (QOpMUpOBaAHUE
YHUBEPCAIbHBIX Yy4y€OHBIX JEHCTBUN, HUMEIIIUX 0a30BOe 3HAYEHUE A
pPa3TUYHBIX BHJOB JICATCIBHOCTH: pEIIeHUs TMpoOJieM, TIOWCKa, aHaiu3a H
00paboTku nHGOPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUIECKOM
U HCCIEAO0BATENIbCKOM AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mnpemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK M HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHusl, IIPH ONPEACICHUN
coJlep KaTelIbHOM XapaKTepUCTUKH IIeJied W3y4YeHHUs NpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKOU
JIESTENHbHOCTA YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKONM TOUYKHM 3PEHHUS] TaKOW MOJXOJ K OMpPENENECHUIO IeNel U3ydeHUs
MpeMETa SIBISICTCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM ILIEJISIMU U3YYEHHUS IMpEeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 -11 ki1.) sBAsItOTCA:

e (opMUpOBAaHHE CHUCTEMbl XUMHUYECKHUX 3HAHMUM Kak  BaKHEHIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYeBble MOHATHS, (pyHIaMEeHTaJbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHUE f3bIKA HAayKH, YCBOCHHE W INOHMMAHHUE CYIIHOCTHU JIOCTYIIHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpHUen
UX PA3BUTHUSA U CTAHOBJICHMUS;

e (QopmHupOBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHbIX METOAaX MO3HAHUS
BEUIECTB M XUMHYECKMX peakUuui, HEOOXOIUMBIX JUIsl HPHOOpEeTEeHUs
YMEHHUI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUYECKOW U MIOBCEAHEBHON KU3HU,

e pa3BUTHE YMEHHI U CIIOCOOOB AESTEIBbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM
U OOBSACHEHHMEM XHMHMUYECKOTO JKCIIEPUMEHTa, COOJIIOJCHUEM IIPAaBUI
0e30macHoOro o0paIieHus ¢ BEIeCTBAMH.

Hapsny ¢ atuMm, conepkaTtenbHas XapaKTEepUCTUKA LIEJIEW U 3a1a4 U3Y4YCHHUs
IIpeaMeTa B IPOorpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CUCTEME CpeJHero oodmiero oopasoBanusa. CeronHs B
NpernoJlaBaHu  XUMHM B OOJIbIIEd  CTENEeHM OTHAETCS  MPEeAroYTEeHUE
MPAaKTUYECKONM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIIYCKHUKA 00I1€00pa30BaTEIbHON OpraHMU3ally, BIAACIOIIET0 HE
HaOOpoM 3HaHUH, a (YHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMU aKTHUBHOTO TIOJIyYEHUs 3HAHUM M NMPUMEHEHUS UX B PEAIbHOM JKU3HU
JUISL pPELICHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ stMuM npu u3ydeHMHM Ipeamera «XUMUS» JTOMHHMPYIOIIEE
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENN U 3aJ]aui, KaK:

ajanTanus oO0y4arolMXcsl K YCIOBHSAM JUHAMHYHO Pa3BUBAIOILETOCS MHPA,
(GbopMHpOBaHHE  HMHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHNN B KOHKPETHBIX *KU3HEHHBIX CUTYallMsAX, CBA3AHHBIX C BEIICCTBAMMU U UX
IIPUMEHEHUEM;

(dopMmupoBaHHe y OOYyYarOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUH), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IU4HbIX BHJOB
JESITEIbHOCTU: PELICHUs Mpo0sieM, MOUCKa, aHaiau3a U o0paboTku MH(popmanuu,
HEOOXOAMMBIX [UIsl MPUOOPETEHUs! ONbITa JEATENbHOCTH, KOTOpas 3aHUMAET
BAJKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe Uil OLEHKU C TO3ULUU
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJI0BEKA U IIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENHHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yYarOIIMXCA: CIIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS TI0 XHMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MTOTPEOHOCTSMH, UCIIOIH30BaTh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU IS MOWCKA W aHalin3a y4eOHOW U
HAyYHO-TIOMYJISIPHON UH(POPMAITUK XUMUYECKOTO COJIEPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTEIBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWH W TPOBEACHUH XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYamomuxcid YOeKIEHHOCTH B T'yMaHUCTHYECKOM
HaIlPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX IMPOoOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 30pPOBBIO, a TaKKe MPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHMHA IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyebHoM mmane cpemHero oOmiero oOpa3oBaHUS TpPeaMET «XUMUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HayuYHBIE
MIPEMETBD).

OO11ee Yncao 4acoB, OTBEAEHHBIX JUJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpaszoBaHus, cocraBisieT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hepeno).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKOM XUMUH

IIpeameT opraHnYecKoi XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
IOJIyYEHUH HOBBIX BEIIECTB W MATEPUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenuHeHuil A. M. bytiepoBa, €€ ocHOBHBIE 10JI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKuX BemecTB. [omomorus, wu3oMmepus. XHMHYECKas CBs3b B
OpPraHUYECKUX COCIUHEHUSX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenne o knaccupuUKalMM OpraHuyeckux BemecTB. HomeHknaTypa
OpraHUYECKUX COEIMHEHUU (CHCTEMaTU4yecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAXHEUIIINX MPEJACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3Yy4YEHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HAKOMJIEHHME € 00pa3laMu OpraHWYeCcKHX BEIIeCTB M MaTepualaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BELIECTB, HAONIOJACHUE U
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILCHUI0 OPTaHUYECKHUX BEIIECTB
[pY HarpeBaHuu (IJIaBjieHUEe, OOyTIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU pAA. MeraH W dTaH —
npocTeiiline NPEACTaBUTENN aJKaHOB: (PU3MYECKHME U XHMHUYECKHE CBOMCTBA
(peakuuu 3aMellleHuss U TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIYYEHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAL. DTUIIEH U IPOIWIEH —
npocTeilliie NPEeACTaBUTENN AaJKEHOB: (PU3MYECKHME U XHMHUYECKHE CBOMCTBA
(peakuuMu TUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUIAPATALMU, OKHUCIEHUS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MerunOyragueH-1,3: cTpoeHue, BakHEWIIWE
XUMHUYECKHE CBOWCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
KaydyKa W pE3HHBI.

AJIKAHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. ALIETUIICH
— MPOCTEHIIMIA TpPEeICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (PU3UUYECKUE W
XUMHUYECKHE CBOMCTBA (PEaKLMH T'MAPUPOBAHMS, FaJOr€HUPOBAHMS, TUAPATALINAH,
TOpPEHMUsI), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu raJjoreHUpOBaHUsS U HUTPOBAHUS), MOJYyYEHUE U MpUMEHEeHHe. Tonyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHneHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALMMA K
Pa3JIMYHBIM KJIACCaM.

IIpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupoaHbli ra3 W IOIyTHBIE
He(dTauble Ta3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTanuTH4YeCKuil), muponus. [Ipomykrsl
nepepaboOTKu HEPTH, UX NIPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KameHHbIi
YTOJb U NPOAYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHMS BEUIECTB W MX NPEBPALICHUN:
O3HAKOMJIEHME C 00pa3aMu IJJaCTMAcC, KaydyyKOB W pE3HHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEACHUE OPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAaKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM TPOIYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

[IpenenpHble OJHOATOMHBIE COUPTBHL. MeETaHON W H3TAHOJ: CTPOCHHE,
¢u3znyeckue M XUMHUYECKHE CBOMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMEHEHHE. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  COMPTHL. DTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHUE,
¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO ILIETOYHBIMHU
MeTaJUlaMH, KaueCTBEHHas peakUus Ha MHOTOaTOMHbIE crUpThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHnenue rauuepruHa U 3THIIEHTJINKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (QU3NYECKUe U XHUMHUUYECKHE CBOICTBA.
Tokcuunocts (penona. [lpumenenne gpenona.

Anbaeruapl U kemowuvl. DOpMaNbIETW]l, aleTaIbJICTU. CTPOCHHUE,
busnyeckue U XUMHUYECKHE CBOMCTBa (peaklUU OKHUCICHHUS U BOCCTaHOBJICHUS,
KauyeCTBEHHBIE PEAKIUH), TOJTyUYEHHE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTPOEHHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, Peakius 3TepupuKalumn), MoJIydeHue U NpUMeHEHHUE.
CreapuHoBasi U OJICMHOBas KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

CnoxHble 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['muaponus
cinoxHBIX ¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBompl:  cocTaB, KilaccU(HKanUs ~ YIJIeBOAOB  (MOHO-, [JU- H
nosmcaxapuibl). ['Iroko3a — mpocTeduil MOHOCaxapu: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKME W XWUMHUYECKHE CBOICTBAa (B3aUMOJACUCTBHE C
ruapokcuom Meau(ll), okucnenume ammuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHWE B TMPHUPOAE, NMPUMEHEHHE,
ouonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u memnono3a Kak nNpupojHbie monuMepbl. CTpoeHue Kpaxmalia H
HEeUr0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THApPOIH3,
KAuECTBEHHAsI PEaKIUs C HOJOM).

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs BEIIeCTB U HUX MPEBpaIlCHU:
MpPOBE/ICHNE, HAONIOJACHUE M OMHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIOUPTOB, KauE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOAEHCTBHE TJIULEPUHA C
ruapokcuom menu(ll)), anpaernnos (okuciaeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmania C HOJOM),
MIPOBEICHUE NMPAKTHYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIEeCTBA WM MPOJYyKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

A3oTcoaeprKalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiuluHa). buonormueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpAIICHUIL:
HAOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypauus OeIKOB Ipu
HarpeBaHHM, IBETHBIC PEAKIIUU OEJIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM s

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM —
MOJIMMEPU3ALHS ¥ TOJTUKOHEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnupeaMeTHble CBS3H.



Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIIOJNIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U TOHATHUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaius, NepruoIMIHOCTb, HAOII0ICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJCITUPOBAHUE.

®u3nka: MaTepus, DSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3HUUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOIbI, KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHosorusi: MNUIIEBbIE MPOAYKTH, OCHOBBI PAllMOHAILHOIO MHUTAHMUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaTbl, MaTepUalIibl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKHM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTU4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeieNieHuss JIEKTPOHOB MO OpOHUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DINEKTPOHHAS KOH(PUTYpAIUsi AaTOMOB.

Ilepnognueckuii 3akoH U Ileprognyeckas cucremMa XMMHUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOAUYECKOro 3akoHa U [lepuoamdeckoi cuctembl
xumuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEHIECTB MO TPyIIaM U MEepUOJaM.
3HaYeHue NMepUOJUYECKOro 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHJbl XUMHYECKOW CBS3U
(koBajieHTHasl HEMOJsipHas M TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHOM XUMHUYECKOM CBSI3M (OOMEHHBIA W  JOHOPHO-
akuenTopHblil). BomoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[TonsiTne 0 nucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 101 BeIeCcTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUMN. Homenknarypa
HEOPraHMYECKUX BeIIeCTB. ['eHeTM4yecKass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peakmusa.  Krnaccudukamus — XMMHYECKHX — peakIuid B
HEOPraHMYEeCKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUH TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTbh OT pa3iudHbIX (paxTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOoe paBHOBecue. DakToppl, BIUAKOIINE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jlelllarense.

DnekTponauTuueckas auccounanus. CuibHbIE U caadbie J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAasl, LICJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpanus Taomnui «l[lepuogndeckasl cucrema xuMuueckux snementos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNed KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OTHMCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUU KaTAJIU3aTOPa, ONPEACICHNUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCAIHHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMEHaA),
MPOBEJICHUE MTPAKTHUUECKON paboThl «BiusHue pa3inuHbX PaKTOPOB HA CKOPOCTH
XUMHYECKOU pEaAKIIUM».

PacuérHble 3anaumn.

Pacy€rel 10 ypaBHEHUSAM XUMHUYECKUX pEAKUMM, B TOM YHCIIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BEILIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilosmoxxenue HemetaiuioB B Ilepuogumueckoi  cucreme
xumuueckux sieMeHtoB [[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@®u3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA IpuUMepe
KHUCIIOpoJ1a, cephl, hochopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWINMX HEMETAUIOB (TaJIOT€HOB, CEpPbl, a30Ta,
docdhopa, yriepoga U KpeMHHs])) U MX  COEAUMHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHIN).

IIprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAUHECHUM.



Meramisl. [lonoxenue meramnoB B Ilepuoanyeckoil cucteMe XMMHUYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mue gu3nyeckue cBoicTBa MeTauioB. CIUiaBbl METAIIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHMIIIUX METAIOB (HATPUM, KaJIMM, KaJIblLIMi,
MarHui, aJtOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUN.

OO6mue cnocoObl MmomyyeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHMs BEIIECTB M HX IPEBpAIICHUIL:
U3y4YeHHE KOJJIEKIMH «MeTamibl U CIUIaBb», 00pa3llOB HEMETAIJIOB, pElICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWEe M OINHCAHHME JAEMOHCTPALMOHHBIX W
7a00pPaTOPHBIX OMNBITOB (B3aMMOJEHCTBUE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B PEAKIUU BELIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OTHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CreYEHUH SKOJOTUYECKOM, PHEPreTUYECKON W MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeauLUHBL. [loHSATHE O HayyHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUMUIIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPHAIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHHUKH, HAHOMAaTEpHalbl, OPraHUYECKUE W MHUHEPAJIbHbBIC
yaoOpeHus.

Xumus M 3[0pOBbE YEJIOBEKA: IPaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacCHOTO MCIOJIb30BAHUS MpENapaToB OBITOBON XUMUU
B IOBCEJIHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€H TpW  WM3ydYeHUH oOmed u
HEOpraHndeckoi xumMun B 11 kiacce ocylIeCTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, Tak MW TMOHATUH, SBISIOUIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATHS: Hay4YHBIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCHU(PUKALMS, TEePUOAUYHOCTh, HaOI0IeHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.



dusuKa: MaTepus, SHEPTUs, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, (PM3MYECKUE BEIWYMHBI U €AUHHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, JKocucTeMa, Owmocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpraHu3Me.

['eorpadus: MuHepanbl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
pPECYPCHL.

TexHomorus: XUMMHUUYECKasi MPOMBIIUICHHOCTb, METAJLUTYPIrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINLJIEHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHaOB,
3JIEKTPOHHAS MPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHNHU HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHS
OOy4arolMMHUCST TMPOrpaMM CpeAHero o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METaNpeIMETHbIM M NOpeaMeTHbIM). HaydHO-MeTogu4yeckol OCHOBOW ISt
pa3pabOTKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AEIATENIBHOCTHBIM IOAXOJOM B CTPYKTypE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS INpEAMETa «XHUMHSA» Ha YPOBHE CPEIHErO
oO1mrero o0pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUUCKOM TIpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJINYMe MOTUBALMU K O0yUEHUIO;

L[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYalolUXcs PYyKOBOJICTBOBAaTHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH LIEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYpbl U CHOCOOHOCTH CTaBUTh
LIEJIX U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pE3yJIbTATBl OCBOCHMS IIpeaMeTa «XHUMHSA» JOCTUIalOTCSA B
€AMHCTBE Y4YEOHOW ¢ BOCIHUTATEIBHOM JAESTENBHOCTH B COOTBETCTBUU C



I'YMaHUCTUYECKUMU, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUSA TMpeameTa «XHUMHUS»  OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIPHOM M MPAKTUUYECKON JesATEeTbHOCTU
0o0yyYaromuxcsl Mo peaanu3aluy TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTHu:

1) rpax1aHCKOT0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIUMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEACTABICHUS] O COLUMAJIBHBIX HOPMax M MpaBUJIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU AESTEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS;

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€UECTBEHHON XUMUMU;

YBOKEHHUSI K TPOIIECCY TBOPYECTBA B O00JIACTHM TEOPUU U MPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh PEe3yJbTaT
JUINTENTbHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABAaTEIbHBIX MOTHBOB B TOJYYEHHU M TOCIEIYIOIIEM
aHanu3e MH(POpMAIIMU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallu, CBA3AHHBIE C XUMUUYECKUMHU SBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEACHUE M TOCTYIKH CBOMX TOBApHIICH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHHWE TMOCJIEACTBUN 3THUX
MIOCTYIKOB;

4) popMUpPOBAHUSA KYJbTYPbI 310POBbSI:



NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3HMUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmtofieHus1 TmpaBui O€30MacHOro OOpalieHusi C BEIIECTBAMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JEATEIBbHOCTH;

NOHUMAaHMSI UEHHOCTH TPaBUJ HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOACH;

OCO3HAHUSI TIOCJICICTBUN W HEMPUSTUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEeI0OBATEIBCKON
NESATENbHOCTH, OOILIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHJAAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUHW NPaKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPEccCUuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXXEHHUS K TPYHY, JHOJIAM TPyAa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOW TPAEKTOPHUU
oOpaszoBaHus, Oyaymieil npodeccuu U peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTMYECKHU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBaHHUS )KU3HH Ha 3€MJIE;

NOHUMAaHUSI TJIO0OATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOTHON U COLUATBHOM CpPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH HCIONb30BaHUA JOCTHXKEHUA XUMHUHM IS
pelIeHNs BONPOCOB PAllMOHAIILHOTO MPUPOJAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCALIUMX BpEA  OKpYKarolleu
MPUPOIHON cpelie, YMEHHs IMPOrHO3UPOBATH HEOJATONPHUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa JEeATENbHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABaTEIbHOW, KOMMYHUKATUBHONW M COLIMAIIBLHOM
IIPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO MPOTHUBOCTOSATh HUACOJIOTUU
xemodoouu;

7) HeHHOCTH HAYYHOI'0 NO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOLIECTBEHHON IMPAKTHUKHY;

MOHUMAaHUsl CNeUMPUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(OpMHpPOBaHNUN PALMOHAIBHOIO HAY4YHOI'O MBIIUIEHUS, CO3JIaHUU ILIEJIOCTHOrO
IpEeJICTaBICHU 00 OKPYXAloUIeM MUpPE KaKk O €IUHCTBE MPHUPOJbI U YENOBEKa, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU Mpo0JIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
LABWIN3ALMU: B €€ TIyMaHHCTHUYECKOM HANPABICHHOCTH W BaXHOM pOJIM B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYyJbTYphl, PEIICHUH INI0O0ATBHBIX IPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, DHEPrETUUECKOM, NUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBLI, 00E€CIEYEHUU YCIOBUU
YCHEWIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HM KaXKJIOro 4YieHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHONW TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHU, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU HCIIOIb30BaTh
MoJTy4yaeMble 3HAHUA Ul aHAIU3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEero Mupa u
NPOUCXOASIINX B HEM U3MEHEHUHN, YMEHUS JIeNaTh 0OOCHOBAHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB U MMEIOIIUXCS JIAHHBIX C LEIbl0 MOJIyYeHUS
JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMUYECKHE 3HAHUS IS
peleHus: npoOJieM B PeabHbIX )KU3HEHHBIX CUTYALINSAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B paziuyHbIX cepax mpodeccuoHanbHON
NEATEIBHOCTH.

METANIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3ysbTaThl OCBOCHHS y4eOHOro Impenmera «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble AN (GOPMHUPOBAHHS  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0LIeHaAYYHbIE MOHSITHS, OTpakarollue
[IEIOCTHOCT, HAayYHOW KapTUHBI MHpa U CHEHU(PHUKY METOAO0B TO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHs, SIBICHUE,
MPOIECC, CUCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHUE);



yYHUBEpCaIbHbIC Y4ueOHBIC NEWCTBHS (MO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

PEryJIATUBHBIE), obecrieynBaroIIe dbopmupoBaHue (G YHKIIMOHATBHOM
I'PaMOTHOCTH M COITMAILHON KOMIIETCHITUN 00yJarOIINXCS;
CIIOCOOHOCTB 00yyUaromMnXCcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JEUCTBUS B MO3HABATEIBHON M COIMAJIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yabTaThl OTPa)XalroT OBJAJIEHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABaTEJIbHBIMU
JEeUCTBUSIMH

1) 6a3oBbI€e JIOrHYECKHE T1eHCTBHUS:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTpENeNATh LENu JACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTAThI ACSTEILHOCTH C TOCTABIICHHBIMU IIEJISIMU;

HCIOJIb30BaTh TMPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATUA U YCTAHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS JJI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUHU JUIA KJIAacCHU(PHUKAIIMU BEIICCTB M
XUMHYECKUX PEaKIUi;

yCTaHaBJIMBAaTh TPUYUHHO-CJICJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyX JeHUs (MHAYKTUBHbIC, JEIyKTUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTU M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh B MPOLIECCE TTO3HAHUS, UCMIOIb3YEMbIE€ B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmyJsia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUUECKUX 3ajad,
MIPUMEHSITh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a3oBbIe McCCIe0BaATEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKkuu;

hopMyIHpPOBATh SN U 3a/1a91 MCCIIEI0BAHUS, UCIIOIb30BaTh IOCTABICHHBIC
U CaMOCTOSITEIbHO CGhOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA



MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3BI MO MPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBbIX CYKJIECHUH;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS HAOIIOJATh 33 XOIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (POpMYJIUPOBATH
00001IEeHNSI ¥ BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJIETaHHOM padboTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESITeNIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB pEUICHUs] MNPAKTUYECKUX 3a/4ay, MPUMEHEHUIO pPa3IMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHGPopMauuu (Hay4yHO-
HOMyJIApHasl JHUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcOOus,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (POpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GopMyIIMpOBaTh 3alPOChl U NPUMEHATh PA3JIMYHBIE METOJbl IIPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOW JJsi BBINOJIHEHUS YYEOHBIX 3a/ay
OIIPEICIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMY  MPEACTABICHHUS
uH(popmanuu (cxeMbl, rpaduKH, TarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KadecTBe CpeAcTBa Impu padoTe ¢
XUMHMUYECKON HMHpOpMaIUeil: NpUMEHSATh MEXNpeAMETHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IMPeoOpa3OBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEICTBA
HarJIAIHOCTH.

OsgiiaieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH 1efiCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYKJIa€MOM TeMbl B XOJIe AHAJIOra U/ Win
IUCKYCCUM,  BBICKa3blBaTh  HJA€H, (OPMYIUPOBATH CBOM  MPEUIOKEHUS
OTHOCUTEIBHO BBIITOJHEHUS MPEJI0KEHHOM 3a1a4H;

BBICTyIIaTh C MPE3EHTAIe pe3yJbTaTOB IO3HABATEIBHOW JESITEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUU
XUMHUYECKOT0 3KCHEPUMEHTA, MPAKTUYECKONW padOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaju3alui y4eOHOro mpoekra u (opMyIHpoBaTh BBIBOJbI
O pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN MyTEM COIIACOBAHUS IMO3ULUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.



OBJaieHre YHHBEPCAJIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

CaMOCTOSITeJILHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO I03HABATEIBHYIO
JCATENBHOCTD, Ompenensis e€ Iead W 3a7add, KOHTPOJHUPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid aliropuT™M ACHCTBUH NpuU
BBIITOJTHEHUH YUYeOHBIX M HCCIEIOBATCIIbCKUX 3a7ad, BBIOMpaTh HamoOoJee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHHS ¢ Yy4E€TOM IOJYYEHHS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYCCKHUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NEATETLHOCTH HAa OCHOBE CaMOaHaJIHM3a
1 CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpenmeTHble pe3ysibTaThl OCBOEHMS Kypca «OpraHuueckas XHUMUSI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUU B TIO3HAHWU SIBJICHUU
npupoabsl, B  (QOPMUPOBAHMM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUs TPAKTUYECKUX 3a/1a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XUMHUYECKHH JJIEMEHT, aToM, DJEKTpOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISAPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TPYIIIa,
paguKall, U30MEpHUsi, U30MEPBL, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIIE€BOAOPOBI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXKalME B OCHOBE NOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYEHUU U
0e30MacHOM WCIIOJIb30BAaHWN BAXKHEHIIINX OPTaHWYECKUX BEIIECTB B OBITY U
NPaKTUYECKOMN AESATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIC TPU3HAKU TOHATHM,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MCIOJB30BATH COOTBETCTBYIOLIME MOHATHS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U NMPEBPALIEHUN OPraHUYECKUX COEIUHECHUN;



c(hOpMHPOBAHHOCTh YMEHHM HCIIONH30BATh XMUMHYECKYH) CHMBOJIUKY JUISI
COCTaBJICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
dbopMyJ1 OpraHMYECKMX BEIIECTB W YPAaBHCHUH XUMHUYECKHUX PEaKIuH,
M3TOTaBIMBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB JJISI WUIIOCTPAlUU HX
XUMHYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/rpynne coeauHeHud (yriaeBOJOpOJbl, KHUCIOPOJ U a30TCOJAEpIKallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUWHEHHMs), JaBaThb KM Ha3BaHUS IO
cuctematudeckoil HomeHknatype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBLHBIE
Ha3BaHUs OTACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMWJICH, alleTUJICH,
ATUJICHTJIMKONb, TIULEpUH, (eHos, dhopmanpiaeruj, ameTanbAeru, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0II03a, TJIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEACISITh BHABl XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(OpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa ayis 00bsCHEHUs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTb ~ YMEHHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3nUecKkue M XWMUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKHX BEHIECTB (METaH, 3TaH, ATWJICH, MPOIWUJIEH, alleTHUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GeH30J, METAaHOJ, STAHOJ, STHJICHIJUKOJb,
[JIMIEPUH, (PEHOJ, aleTallbJIeTU]l, MypaBbUHAsI U YKCYCHasi KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUII0JI03a, AMUHOYKCYCHAs KUCJIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(hOopMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOIO
ChIpbsi  (HE(pTh, TPHUPOIHBIA Ta3, Yyrojib), CHOCOOBI WX TMEPepadOTKH U
NPAKTUYECKOE MPUMEHEHHE MPOJAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBIICHUIN (HaOII0/IeHNe, N3MEpPEHHUE, SIKCIIEPUMEHT, MOJISTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS pPEIICHUH B



KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOoCyIol U J1abOpaTOPHBIM O0OpYJOBaHHMEM, a TAaKXKE IMpaBWiia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJIHATh XUMHUYECKUMA
AKCHEPUMEHT (MIpEBpalEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TOJIyUYEHUE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEIIECTB, JIeHaTypanus OETKOB MPH HArpeBaHWU, IIBETHBIE PEaKIMHU OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKM O€30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU M JIA0OPaTOPHBIM O0OpPYJOBAaHUEM, NPEACTABISATH PE3yJIbTAaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHYECKYIO
MH(OpPMALMIO, TMOJYYaEMYyK U3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAacCOBOM
uHdopmaruu, aTeprer u apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMM  COONIIOAAaTh  MpaBUjia  JKOJOTHYECKH
1eecoo0pa3HoOro TMOBEACHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBbA M OKpYKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICWCTBUS HA >KUBBIE OPraHU3MBI OMNPEIAEIEHHBIX OPraHUYECKHUX
BEIIECTB, MoHMMas cMmbici mnokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUST HUX BPEIHOIO BO3JCHCTBUS Ha OpPraHu3M
YeJI0BEKa;

JUIsT 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMM 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CIIETIBIX M CJIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins mis 3amucn XMMUYECKHX

dhopmyI.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHA Kypca «OOImIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

cOpPMHPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOHW COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SBJICHUU
opuponabl, B (HOPMHUPOBAHMM MBIIUICEHUS W KyJbTypbl JIMYHOCTH, €&
(GyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLIeHUs MPAKTUYECKUX 3a1a4



U 9KOJIOTHYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpexne;

BJIQJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATaOIIMEe MOHATUS (XMMUYECKUH 3JIEMEHT, aToM, u30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISPHBIA OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHCICHUS, XUMHUYECKasl CBA3b
(KoBasieHTHas1, MOHHAsI, METAITTMYECKas, BOJOPOAHAs ), KpUCTAIIIMYECKash pelIETKa,
TUINBl ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, BJIEKTPOJIUTBI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMAIUS, OKHUCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XMMHMYECKON peaklMM, XUMHYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (TEopus
AJICKTPOJIUTUYECKOU AWCCOUMAlnM, nepuoanueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHUS MACChl BEILECTB, 3aKOH COXPAaHEHHs M IPEBPAILECHUS SHEPTrUU
IIPpY XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKHN SI3BIK XWMHH,
MUPOBO33pDEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAaHUS INPUYMHHOCTH M
CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCHOJIb30BAHUH BAKHEUIIUX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHMH BBISIBIATH XapaKTEPHbIE MPU3HAKU IOHSATHUH,
yCTaHaBJIMBATh MX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpPU
ONMKMCAHUM HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLEHU;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHMBOJMKY IS
cocraBieHUss (GOpMyJl BELIECTB UM YpPaBHEHUH XHMHUYECKUX  pEaKluH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYeCKUX BellecTB (yrapHblid ra3, YrJ€KHUCIbIM ra3, aMMHaK, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, MIUTHEBAS COMA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENSITh BAJICHTHOCTh U CTENEHb OKUCIECHUS
XUMHUYECKUX JJIEMEHTOB B COEJIMHEHHUAX PA3IUYHOrO COCTaBa, BUJ XUMHYECKOU
CBsA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCIUHEHUSAX, TUI
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAas, METAJUIMYECKAs1), XapaKTep Cpeibl B BOJHBIX pACTBOPAaX HEOPraHUUECKUX
COCIUHECHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBIUBATh NPUHAIIEKHOCTb
HEOPraHUYECKUX BEILIECTB IO HX COCTaBY K OIpeneiI€HHOMY KIaccCy/TpyIine
COEMHEHHH (TIPOCThIE BEIIECTBA — METAIbl U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHUCIJIOThI, aM()OTEPHBIE TUAPOKCUIBI, CONH);

c(OpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa [l.
W. MenneneeBa 1 AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DyHKIUY;



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh DSJICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoauueckoit cUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, MCHoJb3ys MOHATUS «s-, p-, d-
3JIEKTPOHHBIE opOuTamm, «IHEPreTUYECKUE YPOBHMY, O0OBSICHATH
3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX COCIUHEHUU
1o nepuojam u rpynnam Ilepuoauueckoit cucteMbl XuMUUeCKUX deMeHToB [, 1.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXIY HEOPTraHUYECKUMHU
BEIIECTBAMHU C MOMOIILIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMUYECKHE PEAKIUHU IO
Pa3IMYHBIM TIpU3HAKaM (YHCIY W COCTABy pEarupyrolldXx BEIIECTB, TEIJIIOBOMY
addexTy peakiuu, U3MEHCHHIO CTEICHEW OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaklny, y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTABJISTh YpPaBHEHUS PEAKIUUA Pa3IUYHBIX
THUIIOB, TIOJIHBIC ¥ COKPAIIEHHBIC YPAaBHECHHS PEaKIii HOHHOTO OOMEHa, YIUThIBAs
YCJIOBUSI, TPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEaKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCHO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTb YMEHHUH  pacKpbiBaThb CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOIO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (nmpunnumn JlelllaTtense);

c(hOpMHUPOBAHHOCTh yMEHHUM XapaKTEepPHU30BaTh XHMHYECKHE ITPOIICCCHI,
JIe)KAIME B OCHOBE IMPOMBIINUIEHHOTO MOJYyYEHUsSI CEPHOW KHUCJIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAy4YHBIX MNPHUHIUIIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIUHUCICHHS C HCIOJIb30BAaHUEM
MOHATHS «MAacCOBas JIOJIsI BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMUUYECKUX PEaKIMIX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B pEaKIuu
BEIIIECTB, TEIIOBOTO 3((deKTa peaKkiud Ha OCHOBE 3aKOHOB COXPAHECHHS MACCHI
BEILIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUH;



c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUa MOJIH30BAHUS XUMUYECKOM
nocyJo u 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBHiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO Ja0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHWH IUIAHUPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUE TMEePOKCHIA BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa,
OTpENENICHHEe Cpeabl PacTBOPOB BEIHIECTB C IOMOIIBIO YHHUBEPCATHHOTO
WMHJIUKATOpa, BIUSHUE Pa3UYHBbIX (PaKTOPOB HAa CKOPOCTb XUMHUYECKOW pEaKIlvH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIuu Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 0
temam «Metaibly u «HeMmetaisib»y) B COOTBETCTBUM C IMpaBUIaMU TEXHUKH
0e30MacHOCTH MPHU OOPAILEHNUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000PYJOBaHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alucu
ypaBHEHUI COOTBETCTBYIOUIUX peakluii U (OpMYJIHPOBATH BHIBOABI Ha OCHOBE
ATUX PE3yJIHbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(OpMAIUIO, TONMYYaeMyK) U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYyHUKaluu, UHTepHEeT U ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJOTHYECKU
1[e71eco00pa3HOro TMOBEACHUSI B OBITY W TPYJOBOM JAESATEILHOCTH B LEIAX
COXPAHEHHSI CBOETO 3/I0POBbA M OKpPYKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh
OIMACHOCTh BO3CHCTBUS HA )KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATP Ha mOpuMepax CIocOObl YMEHBIICHUS U
MPEJOTBPAIICHUSI UX BPEIHOTO BO3JEHCTBUS HA OpTaHU3M YEJIOBEKA;

JUIsT 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMM 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB U
XUMHUYECKUX SBJICHUMN;

JUISL  CIIETIBIX M CJIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins mis 3amucn XMMUYECKHX

dhopmyI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHHepa3iea0B 1 Koau4yecTBoyacon DJieKTpOHHBbIE (G pPOBbIe)
n/n TEeMIIPOrpaMMBblI Bcero | Konrtpoannbiepadorsl | IlpakTuyecknepaGorsl | 00pasoBaTeibHbIEPECYPCHI

Pa3nes 1.Teoperuyeckne 0CHOBBI OPraHN4YeCcKOi XUMHUH

[Ipeamet oprannueckoit xumMuu. Teopus
1.1 CTPOECHUSI OPTAHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa

Hroronopazneny 3

Pa3nes 2.YrieBogopoasbl

2.1 [IpenenbHbICYTIEBOAOPOIBI — AJIKAHBI 2 0 0 https://educont.ru/
HemnpenenbHble yrieBoJOpOIbI: alKEHBI,

2.2 pedl Y AOPOR 6 0 1 https://educont.ru/
QKaTUCHBI, aJTIKUHBI
HemnpenenbHble yrieBoJOpOIbI: alKEHBI,

2.3 pedl Y AOPOR 6 0 1 https://educont.ru/
aJIKaIueHBbI, aJIKUHBI

2.4 ApOMaTHYECKUEYTIEBOIOPOIbI 2 0 0 https://educont.ru/
[IpupoiHbIe ICTOYHUKH YTIIEBOJIOPOIOB U

2.5 PP Y HOPOA 3 1 0 https://educont.ru/
uXx nepepadboTka

Uroromnopazaeny 19

Pa3nen 3.Kuciiopoacoaep:xanmueoprannecKkuecoeIMHeH st

3.1 Cnuptsl. Genon 3 0 0 https://educont.ru/

Anbaeruibl. KapOOHOBBIE KUCIIOTHI.

3.2 7 0 1 https://educont.ru/

CrnoxxHbIe A(UPBI

33 Yrnesoasl 3 1 0 https://educont.ru/




Hroronopazaeny

13

Pa3znea 4.A30TconepkaniueoprannyecKkuecoeIuHHEeH ust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 https://educont.ru/
Hroronopaszaeny 3
Pa3nes 5.BbicokoMoJIeKyJIIpHbIECOEANHEHUSI

5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://educont.ru/
Hroronopaszneny 2
OBIIEE KOJIMYECTBO YACOB I10 40

I[TPOTPAMME




11 KIIACC

KonuyecrBouacos DJIEKTPOHHBIE
HaumeHoBaHHEpAa3/1eioB |
Ne i/ (undposbie)
TeMIporpaMmMbl Bcero Koutpoabubiepadorsl | IlpakTnueckuepadorsl
o0pa3oBaTeJbHbIEPeCypPChl
Pa3nen 1.TeopeTnueckueoCHOBLIXUMHHU
Crpoenue atoMoB. Ilepuonnyeckuit
3akoH u [lepuoguueckas cucreMa
1.1 proa 3 0 0 https://educont.ru/
XUMHYECKUX 3eMeHToB JI. M.
MenpeneeBa
CrpocHueBemecTna.
1.2 P o 4 0 0 https://educont.ru/
MHoroo6pa3ueBeniecTs
1.3 XUMUYECKUEPEAKIINU 6 1 1 https://educont.ru/
Uroronopaszneny 13 https://educont.ru/
Pa3nes 2.Heoprannyeckasixumusi
2.1 Mertamisl 6 0 1 https://educont.ru/
2.2 Hemeramnsl 1 https://educont.ru/
CBs13b HEOPraHUYECKUX U
2.3 p 2 0 0 https://educont.ru/
OPraHUYECKUX BEIIECTB
Uroronopaszneny 17 https://educont.ru/
Pa3nen 3.XuMus u :Xu3Hb
3.1 XUMUS U )KU3Hb 4 0 0 https://educont.ru/
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 14 ) 3
I[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3naTensctBo «IIpocBemienney
» Xumus, 11 xmacce/ I'abpuensa O.C., OctpoymoB N.I"., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJISA

O. C. I'abpuensn u np. Xumus. 10 knacc. ba3oBblit ypoBeHb. MeToanueckoe
nocooue.

O. C. T'abpuensn, C. A. CnankoB. Xumus. 10 kinacc. ba3oBblil ypoBeHb.
PabGouas tetpasp.

O. C. I'abpuemnsn, U. B. Tpuryouak. Xumusi. COOpHUK 33724 U yIPaKHEHH.
10 knacc. ba3oBelil ypOBEHb.

O. C. I'abpuensn u np. Xumus. 11 knacc. ba3oBblit ypoBeHb. MeToanueckoe
nocooue.

O. C. T'abpuensn, C. A. CnankoB. Xumus. 11 kinacc. ba3oBblil ypoBeHb.
PabGouas tetpanp.

O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COOpHUK 33724 U yIIPaKHEHHI.



11 knacc. ba3oBblil ypOBEHb.

OnextpoHHas popma yueOHHKA

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

https://oblakoz.ru/

https://educont.ru/

https://urok.1c.ru/

http://www.alhimik.ru/

http://www .hij.ru/

http://c-books.narod.ru/

http://1september.ru/

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru/



