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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpOBHE CpeAHEro oO0miero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepanibHOro 3akoHa OoT 29.12.2012 Ne 273-®03 «O6
oOpazoBanun B Poccuiickoit ®Deaepanun», TpeOOBaHUN K pe3ylibTaTaM
OCBOCHHMS (pefepanbHOil 00pa30oBaTENbHOM MPOrpaMMbl CpPEIHEro OOIIEro
obpazoBanuss  (DOII  COO), mnpencraBiaeHHbix B DenepaibHOM
rocyJiapctBeHHOM oOpazoBarenibHOM cranjnapte COO, ¢ yuérom Konuenuuu
npernojaBanus  yd4eOHOTO  mpeamera «XuMUsS» B 00pa3oBaTeNbHBIX
opranmzanuax  Poccuiickon — Pexepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareiabHbIe TPOTPAMMBI, © OCHOBHBIX TIOJIOKEeHHUH «CTpaTeruu pa3BuTHUs
Bocriutanuss B Poccuiickonn @enepauum Ha nepuon no 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3paboTKe MpOrpaMMbl IO XUMUU, K OMPEIETICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHHS W Pa3BUTHS OOyYaroUIuxcs
cpeacTBaMH y4yeOHOro mpeamera «Xumus» g 10-11 kmaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KOHUeNTyadbHble mnosiokenuss @IOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COAep>KaHus, pPe3yJbTaToB OOYyYEeHHS W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, NOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM 4YacThi0 UX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM JTAallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX HEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHUCTEME XHMHMUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOAbI, (POPMUPOBAHHS MHUPOBO33PEHUS U O0OIIEH
KyJbTYphl 4YEJIOBEKa, a TaKXe€ HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MIPUPOIHOM cpene. Peanuzyercs xumudeckoe oOpa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpeIHero oO0miero oOpa3oBaHMs CpPEJCTBAMHU
y4eOHOTO TmpeameTa «XUMHUS», COJAEpNKAaHUE U TIOCTPOCHHE KOTOPOTro
ompeJieieHbl B MporpaMMe Mo XUMHUU € YYETOM CHelUpUKN HAYKU XUMUH, €€
3HAUEHHUS B TIO3HAHUU NPUPOBI U B MATEPUATBLHOM JKU3HU OOIIECTBA, a TAKKE C
y4€ToM OOIIMX Ielel M NPUHLHUIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE
COCTOSIHME€ CHCTEMBbl cpeAHero obmiero oOpa3oBanusi B  Poccuiickoit
denepanuu.

XUMHSI KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 poib B
COBPEMEHHOW IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOU
KyJabTypbl. OHa BHOCHT CBOM BKJaJd B (QOPMUPOBAHUE PAMOHAIBHOIO
HAyYHOTO MBINUICHUS, B CO3JaHUE IIEJIOCTHOTO TMPEACTABICHUS 00
OKpYXXarollleM MHpE KaK O €IMHCTBE IMPUPOABI M YEJIOBEKa, KOTOPOE
dbopmupyeTcss B XMMUU Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIlllero MUpPa, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOECHUEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOXKHBIMU 00JIaCTsIMU TPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYS C JPYTMMH €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThIO MHUPOBOU KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYyJa W KU3HU KaKIOro wieHa oOimiectBa. COBpeMEHHAs] XUMUS
KaK HayKa CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMW HaIlpaBJICHA Ha
penieHre riao0agbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA 4YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTUYECKOW, MHUIIEBOM, HKOJIOTHYECKON Oe30macHOCTH WU
OXpaHBbI 3/I0POBBSI.



B cootBeTcTBUMM C OOIIMMH LEISIMHM M HNPUHUUIAMU CPEIHEro OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIN
YpOBEHb M3yUYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO
NOJIrOTOBKY  OOydaroluxcs,  HEOOXOIMMYK0 UM  JUid  BBIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIOYEHMS B KU3Hb COLIMYMA,
OpOAODKEHUs O00pa3oBaHMS B  Pa3NUYHBIX OO0NACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBasioluMu  IpeaMeTa «XUMUsS» SBISIIOTCA  0a30Bble KypChbl —
«Oprannueckas xumus» u «OOmass U HEOPraHUYEeCcKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHUA KOTOPBIX SBISAIOTCS OCHOBBI 0a30BOM HAYyKH:
CUCTEMa 3HaHUH M0 HEOPTAaHUIECKOW XMUMUH (C BKIIFOUCHHEM 3HAHUN U3 00IIeH
XUMUH) U OpraHu4YecKoil XumMuu. @opMUpOBaHUE JAaHHOW CUCTEMbI 3HAHUH MTPU
U3YYEHUH TpeIMeTa O00eCledyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro
MHOT000pa3usl BEIIECTB HAa OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHI XUMUHU.

CtpykTypa comepxaHusi KypcoB — «Opranndeckas xumusi» u «OOmas u
HEOpraHu4ecKkas XuMus» c(OpMHpPOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOAXOJAa K H3YYEHHUIO YYEOHOro Mmarepuaja U O0O0yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUU Ha  ONPEACTEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHH BEILECTBA
paccMaTpuBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOCHMSI OPraHUYECKUX
COCAMHEHNH, a TAKXE HAa YPOBHE CTEPEOXMMHUUYECKHUX M IIIEKTPOHHBIX
IpEeACTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCS B PAa3sBUTMM — OT YIJIEBOJOPOIOB JO  CIIOXKHBIX
OMOJIOTMYECKN AaKTUBHBIX COEOUHEHUWH. B Kypce opraHuyeckod XuMuu
NOJy4YaloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XHWMHYECKOW CBS3H,
KJIACCU(PMKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKON pPEaKIIIH.

[log HOBBIM yriaom 3peHuss B IpeaMere «XUMHUS» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsd HM3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIET0 00pa30oBaHUS
TEOPETHUUECKU MaTepuan Hu (PAKTOJOTHYECKHE CBEIEHUS O BEUIECTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OO1as u Heopranudeckas
XUMUSD» O00YyYarolUMCsl MPEAOCTaBISAETCI BO3MOMXHOCTh OCO3HATh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJO0JIOIMYECKUX
MO3UIIHH, TIIy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIUH 3TOrO 3aKOHA —
0T 0000MIaromIel 10 0OBICHSIONIEH 1 MPOTHO3UPYIOMIEH.

Enunas cucremMa 3HaHUil O BaXHEMIIMX BEIIECTBAX, HX COCTaBeE,
CTPOEHHUH, CBOMCTBAX W MPUMEHEHUH, a TAKXKE€ O XMMHYECKUX PEaKIUAX, HX
CYIIIHOCTH M 3aKOHOMEPHOCTAX NpOTEKaHus aonoiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJEP)KaHMS, HWMEIOUIMMH KYyJIbTYPOJIOTHUYECKUN H
NPUKJIATHONW XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B IO3HABaTEIbHOM U
IPAKTUYECKON NEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKECHHUS
K IIpolleccy TBOpPYECTBA B OOJACTH TEOPHUM M MPAKTUYECKUX MPHUIIOKECHHI
XUMUH, T[IOMOTalOT BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX Npo0ieMax, CBSI3aHHBIX C XUMUEH, KPUTHYECKH
OCMBICIIUBATh HMHGPOPMAIMI0 M TPUMEHATH €€ JUId TOMOJIHEHUs 3HaHUM,
pElICHUs HHTEIUICKTYAIBHBIX W OJKCIEPUMEHTAIBHBIX HCCIEH0BATEIbCKUX
3amad. B nmemom conepkanue ydeOHOro mpeaMera «XUMHs) JaHHOTO YPOBHS
U3y4YeHHsS  OpPHUEHTHPOBAaHO HAa  (OpPMHUPOBaHHE Yy  OOyYaroIIMUXCS
MUPOBO33PEHUYECKON OCHOBBI JJII MOHUMAaHUA (PUIOCO(OCKUX UACH, TAKUX KakK:



MaTeprUaJIbHOE  €IMHCTBO HEOPTaHUYECKOI0O M OPraHMYecKOro  MHpa,
00yCJIOBJIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOEHUEM, TO3HABAEMOCTh
IPUPOAHBIX SBJICHUU IyTEM 3KCIEPUMEHTA M PEIIEHUs MPOTUBOPEUUN MEKITY
HOBBIMU (haKTaMU U TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMUU
B PCIICHUU DKOJOTUYECKUX TMpolieM, a Takke mpobsieM cOepexeHHs
DHEPIETUYECKUX PECypCOB, CBIPbs,, CO3JaHUs HOBBIX TEXHOJOTHH H
MaTepraJIoB.

B nnanme pemenusa 3amad  BOCIHUTAHUSA, Pa3BUTHA M COLMAIU3ALUHU
oOydJaronuxcsi MPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONpPENEICHUIO
colepKaHUs W TOCTPOEHUS IMpeAMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, HMEIONMX 0a30BO€ 3HAYCHUE TS
pa3MMYHBIX BHJIOB JESATEIBHOCTH: pELICHHS MpoOsieM, IMOMCKa, aHaluu3a |
o0paboTku  uHGpOpMaLMK, HEOOXOAUMBIX s  MPHOOPETEHUs  OmbITa
IIPAKTUYECKON M MCCIENOBATEIbCKOW JEATEIBHOCTH, 3aHMMAIOIIEH BaKHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHUU Kak Ha YpPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHMsI, TaK M Ha YpPOBHE CpedHero oOmero ooOpa3oBaHus, IpU
ONPENEIICHUHN COAECP/KATEIBHON XapaKTEPUCTHUKU LEJIeW W3Y4YEHHs IpeaMera
HaIlpaBJICHUEM TNIEPBOCTEIICHHOW 3HAYMMOCTH TPAAMIMOHHO IPU3HAETCA
dbopMHpOBaHWE OCHOB XWMHUYECKOW HAyKd KakKk OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKOW NESITEIBHOCTH 4YEJIOBEKA M KaK OJHOIO M3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKM 3pPEHUs TaKOu
NOAXOA K OIPEACICHUIO LEeJIeW W3y4YeHUs IIpeaMeTa SBISIETCA BIIOJIHE
ONPABIAHHBIM.

CornmacHO JaHHOW TOYKE 3pEHUs IIaBHBIMH LEISIMHU W3Y4YEHUs MpeaMera
«Xumusp» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIsIOTCS:

o (opmMupoBaHHE CHCTEMBl XHMHYECKHMX 3HAHWUN Kak BaKHEHIIEH
COCTAaBISIIOIIEH €CTECTBEHHO-HAy4YHOM KApTHHBI MHpPAa, B OCHOBE
KOTOpPOM JIeKaT KIIIOYEBBbIE MOHATUA, (yHIaMEHTAbHbIE 3aKOHBI H
TEOPUH XHMHHM, OCBOCHHE S3blKa HAyKH, YCBOCHHE W IIOHUMAaHHE
CYLIHOCTH JIOCTYIHBIX OOOOIIEHHWH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS,

e (dopMUpOBaHME U pa3BUTHE TMPEJICTABICHUA O HAYYHBIX METOJaX
MO3HAHMSA BEIIECTB M XHMHYECKUX pEaKIHi, HEOOXOAUMBIX IS
npuOOpeTeHUs yMEHMH OPHEHTUPOBATbCA B MHpPE BELIECTB U
XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPOAE, B MPAKTUUECKON U
MMOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH M CIHOCOOOB  JIE€ATEIBHOCTH, CBSI3aHHBIX C
HaONIOAEHUEM UM OOBSICHEHHMEM  XHMHYECKOIO  SKCIIEPUMEHTA,
coOmroIeHneM mpaBuil 0€30MMacHOTO 0OpaIEHHUs C BEIECTBAMH.

Hapsany c¢ astuMm, comepkarenbHas XapaKTEpUCTHKA IENed W 3axad
W3YUYEHHUs IIPEAMETa B MPOrpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBMM C HOBBIMH MPHOPUTETaMHU B CHCTEME CpEeAHEro OOIIero
oOpazoBanus. CerogHs B MPENoJaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCS
OpEeaNOoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  cOoAepXaHus  oO0ydeHwus,
OPUEHTHPOBAaHHOM Ha MOJArOTOBKY BBIIYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHM3aliy, BIAJACIOIMIEr0o He HabopoM 3HaHUM, a (QyHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSMU aKTUBHOTO TIOJyUEHUS 3HAHUHN
Y IPUMEHEHUS UX B PEAbHOM KU3HU JIJISl PEIICHUS MPAKTHYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM npu M3y4YEHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEEe
3HaYEHHE MPUOOPETAIOT TaKUE LIEJIN U 33]1a4M, KaK:



amanrtanusi oOydYalolmUXCsl K YCJIOBHSIM JMHAMUYHO Pa3BUBAIOLIETOCS
Mupa, (QOpMHUPOBAHUE HUHTEIJICKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIHLHOMY  TMPHUHITHIO
TPaMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

dopMupoBaHne y O0OyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETCHIIN), UMEIOIIHUX YHUBEpPCAIbHOE 3HAYCHUE U1 Pa3IMYHBIX BUIOB
NESTENHHOCTH:  PEHICHHWS MpoOJieM, TIOWCKa, aHamm3a W o0paboTKH
uHbOpMaIuK, HEOOXOMUMBIX s TPUOOPETEHHS ONbITAa JEATEIbHOCTH,
KOTOpasi 3aHUMaeT BaXHOE MECTO B MO3HAHUU XMMHH, a TAKXKe ISl OLIEHKH C
NO3ULMNA 3KOJIOTMYECKOW O€30MacCHOCTU XapakTepa BIMSHHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HAa OPTaHM3M YEJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHUE MO3HABATEIBHBIX UHTEPECOB, HHTEJUIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00YyYarommxcsi: CHOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh
HOBBIC 3HAHUS 1O XMMHHU B COOTBETCTBUH C XHU3HEHHBIMHU MOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU HJS TOUCKA |
aHalM3a Y4yeOHOM W HAay4YHO-TIONMYJAPHOW HMHQPOpPMAIMH XUMHYECKOTO
COJIep>KaHus;

dopMupoBaHHEe U pa3BUTHE Y OOYYalOUIMXCA aCCOLIMATUBHOTO M
JIOTHYECKOTO MBIIUICHUS, HaONI0AAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOMUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU H
POBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIHTAaHHWE Yy OOyYaoImuxcs YOSKIEHHOCTH B T'yYMaHUCTHUECKON
HANpPaBIEHHOCTH XUMHUHU, €€ BAKHOM POJU B pEHICHUU TI00aIbHBIX MPOoOIeM
paIMOHAIBHOTO MPUPOAOIIONIB30BaHNS, TOTIOJHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS NPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXKHOTO OTHOLIEHUS K TPUPOJIE U CBOEMY 3JI0pPOBBIO, a TaKxKe
NpUOOpPETEHHS OIbITa HCIOJBb30BAHUS TONYYCHHBIX 3HAHMWA JUISI TPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUUYECKUMH SIBJICHUSIMHU.

B yueOnoM miane cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHD)
0a30BOro ypoBHS BXOJUT B COCTaB MNpeAMeTHON obnactu «EctectBenHo-
Hay4YHbIE TTPEIMETHD».

OOmiee yuciao 4acoB, OTBEAEHHBIX ISl U3YUYEHHUsS XMMUHU, Ha 0a30BOM
ypOBHE cpeqHero obmiero oopasoBanus, coctabisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 kinacce — 34 vaca (1 yac B Hezeno).



COJEP KXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMHMHU

[Ipenmer oprann4yeckord XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE
B ITOJIyYCHHH HOBBIX BEIIECTB U MATEPHUAIOB. T€0pUs CTPOCHHS OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHblE NOJOXKEHHS. CTPYKTypHBIE
(dbopMyIbl OpraHuYecKuX BellecTB. ['oMomorus, n3omMepus. XuMuieckas CBSI3b
B OPraHUYECKUX COECIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne 0  KIacCU(UKALUKU  OPraHUYECKHMX  BEIIECTB.
HomeHnkiiaTypa opraHMuecKkux COeJUHEHUH (CUCTEMaTUYeCKast) U TPUBHAIIbHbIE
Ha3BaHUsI BXHEUIINX IIPEACTABUTENICH KIACCOB OPTaHUYECKUX BEILECTB.

DKCHepUMEHTAIBHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ O0pa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMH Ha HUX
OCHOBE, MOJICIMPOBAHME MOJIEKYJ OPraHMYEeCKHMX BELIECTB, HAONIOJCHUE U
ONMCAaHHUE JAEMOHCTPALMOHHBIX ONBITOB II0 IPEBPAIIECHUI0 OpPraHUYECKUX
BELIECTB [TPU HarpeBaHuu (I1aBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKUN psAd. MeTraH W 3TaH —
OpoCTeHIIne MPEeACTaBUTENHN ANKaHOB: (U3MYECKUE U XUMHUYECKUE CBOICTBa
(peakuuu 3aMelIeHUs] U TOPEHMs), HAXOXKJICHHWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHUI pAll. DTUIIEH U NPONUIIEH
— MPOCTEUIINE MPEACTABUTEIN AKEHOB: (PM3MYECKUE U XUMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, TUApPATALUHA, OKHUCIECHHUS U
NOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIIINE
XUMHUYECKHUE CBOWCTBA (peakuus MOJIMMEPU3AIIUN ). [Tomyuyenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMYECKUN psi.
ALleTWIEH — TPOCTEUINMH IPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢usznyeckue M XUMHYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIOrTeHUPOBAaHUS, TUAPATALNN, TOPEHUS ), TIOJTYyUYEHUE U TPUMEHEHUE.

Apensl. ben3zon: cocras, cTpoeHue, GU3HMUECKUE U XUMUYECKHE CBONMCTBA
(peakuuu TrajoreHUpoBaHUS W HUTPOBAHHMS), NOJYYEHHE M IPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u XumuyecKue ceolcmed (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NoJyueHue u npumeHnexue. TOKCHUHOCTb
apeHOB. |'eHeTHYecKas CBSA3b MEXAY YIVIEBOAOPOAAMH, NPHUHAUICKAIIMMHU K
Pa3JINYHBIM KJIaccaMm.

[IprponHble MCTOYHMKHM yIVIEBOAOPOAOB. lIpuponaHBINM ra3 W mHOMyTHBIE
HedTsHbIe Ta3pl. HedTh u e€ nmpoucxoxaenue. Crnocodsr nepepaboTku HeDTH:
NIEPErOHKA, KPEKUHI (TEPMHYECKHUI, KaTaJUTUYECKUi), nmuposu3. IIpoaykTsl
nepepaboTkn He(dTH, UX MNPUMEHEHHE B TMPOMBIIUIEHHOCTH U B OBITY.
KameHHbI#1 yroib 1 MpoayKThl €ro nepepadboTKy.

OKCHepUMEHTAIbHBIE METOAbl W3YUYEHHUs BEIIECTB M UX NPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ oOpaslaMu IJIacTMacC, KaydyKOB M PE3HHBI, KOJJICKIUU
«Hedptp» u  «Yroap», MOAEIUpPOBAHHE MOJEKYJI YIJEBOJAOPOIOB U



raJIOr€HONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON padOThI: MOIyYEHUE
OTUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérnsle 3anaun.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIUH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

Kucinopoaconep:xamue opranniecKue coeAnHeHHUs

[IpenenpHble OQHOATOMHBIE CHUPTHI. METaHOI W 3TAaHOJN: CTPOCHHUE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEaklMu C aKTUBHBIMH MeETallJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NMPUMEHEHHE. BOIOpOAHBIE CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€ CIHUPTHL. OTWICHIVIMKOJIb W TJHUIEPUH: CTPOECHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO MICTOYHBIMH
MeTallaMH, KaueCTBEHHasl peaklusi Ha MHOIOaTOMHbIE CIUPTHI). [leficTBue Ha
opraHusM uenoBeka. [[pumeHenue rmuueprHa u 3TUIICHTITUKOJIS.

deHon: cTpoeHUE MOJEKYJbl, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA.
ToxcuunocTh perona. [Ipumenenue Gpenomna.

Anpperusibl U Kemowusi. DOpMaNbIETH], AaleTAIbIETUA: CTPOECHHE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIIMKU OKUCIICHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIMH), I0JYyYEHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeneibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas H
YKCYCHasl KUCIIOTBI: CTPOCHHE, (PU3HUecKne U XMMHUECKHUEe CBOICTBA (CBOMCTBA,
o0mue s Kjacca KUCIOT, peakuus »TepuPuKalnuu), IMOIyYEeHUE U
npuMmeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX
MOIOILIEE ICHCTBHE.

CrnoxHble 3(]Hpbl KaKk MNpPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX  3¢upoB. Kupsl. T'mapomus xupoB. [lpumenenue KHPOB.
buonornueckas poJib :KUPOB.

VYrineBomel: coctaB, KiaccupuKanus — yrieBOAoB  (MOHO-, [U- W
nonucaxapunbl). [nroko3a — mnpocTediuii MoOHOcaxapuj: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aMMOJICICTBHE C
ruapokcuom Meau(1l), okucnenne ammuadHbiM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TIIOKO3bl), HAXOXKACHUE B MPHUPOJIE, IPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. PpykKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemitono3a Kak npupoaHbie noauMepsl. CTpoeHue Kpaxmania u
HEeJUTI0NI03bl.  PU3NYEeCKHe M XMMHYECKHME CBOMCTBA Kpaxmaja (THApOJIN3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCNepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
pOBe/IeHHE, HAOIIOIEHNE U OMHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAYECTBEHHBIE PEAKLIUHA OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aMMOJACHCTBHUE TIIMIIEPUHA C
rugpokcugom Mmeau(Il)), anpaernnoB (OKMUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) u rumpokcumom memu(ll), B3ammopmeicTBue Kpaxmama c
MOJIOM), TIPOBEJCHUE TMPAKTUYECKOW paboThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnsle 3anaun.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYyKTa PEAKIUH IO H3BECTHBIM




Macce, 00bEMyY, KOJIMYECTBY OIHOTO W3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

A30TCoepxKalme OpraHndecKue COCIMHEHMS.

AMHMHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKUE  COEIUHEHHS.
®duznyeckrue U XMMHUYECKUE CBOKWCTBA aMUHOKHUCIOT (HAa MpUMEpPE TIIUIMHA).
buonornueckoe 3HaueHne aMHUHOKUCIHOT. [lenTuap.

benkn kak nmpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOpUYHASI U TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluy Ha OCJKH.

OKCHepHUMEHTAIbHBIE METOAbl W3YUYEHHUs BEIIECTB M UX NPEBPAILCHUMN:
HAOJIFOICHUE M ONMCAaHWE JEMOHCTPALlMOHHBIX ONBITOB: JIEHATypalus OEIKOB
IIpU HArpeBaHUH, [IBETHBIE PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJIIpHBIE COeIMHEHU S

OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHHM:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJWMEPHU3ALNH, CPEAHSASA
MOJIEKYyJIsipHass Macca. OCHOBHBIE METOJAbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COCAVMHEHNH — NTOJIMMEPU3ALMS U TTOJIMKOHICHCALIHSL.

OKCHepUMEHTAIbBHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUMN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peasmszannss MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 Krjacce OCYHIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IIOHATUH, TAK W TOHATUH, SBISAIOIIMXCS CHCTEMHBIMU
JUISL OTZIEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE IIOHATHUSA: SIBJIEHWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHSs, aHAIM3, CHHTE3, KiIaccu(UKAIMs, MePUOAUYHOCTD,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOCIINPOBAHUE.

@dusnka: Marepus, DHEpPrus, Macca, aroM, DJIEKTPOH, MOJEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE
BELIECTBA, (PU3UUECKUE BEIUYHUHBI U €IMHUIIBI UX H3MEPEHUS.

buonorus: xnerka, opranusMm, o6uocdepa, oOMEH BEUIECTB B OpPTraHU3ME,
doTtocuHTE3, OMONOrMYECKH aKTHBHBIC BemiecTBa (O€IKH, YTJIEBOJIBI, KUPHI,
(bepMeHTHI).

l'eorpadusa: MuHepanpl, TOpPHBIE TOPOJBI, TOJE3HbIE HCKOIMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHoJorus: NHUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAJIBHOIO IHUTAHMS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE ITPENapaThbl, MaTEpUaIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XYWMHUYECKHI 3JIeMEHT. ATOM. fnpo aroMa, H30TONBL. JIEKTPOHHAas
000J104Ka. DHEPreTUYeCKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
sneMeHThl. OCOOCHHOCTH pacHpe/IesieHus JIEKTPOHOB 10 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DINEKTPOHHAS KOHPUTYpaLUsi aTOMOB.

[leppogmueckuit 3akoH u llepmoamueckas cucremMa XHMHYECKHX
anemeHtoB J[. WM. MenneneeBa. CBs3p NEPUOJUYECKOIO 3aKOHAa M



Ilepnoguueckorr cucrteMbl xuMuueckux osnemeHTtoB J[. M. Menneneesa c
COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U OOpa3yeMbIX MMHU IMPOCTBIX MU CIOKHBIX
BELIECTB MO IPYyNIaM MW IEepUuoJaM. 3HAYEHUE MEPUOAMYECKOr0 3aKOHA B
pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHYECKas CBsI3b. BHIIBI XUMHUYECKON CBSI3H
(KOBaJIEHTHAsI HETIOJISIPHAS U MOJISIpHAsi, HOHHAsA, METAIIIMYecKas). MexaHu3Mbl
00pa3oBaHUsI KOBAJIEHTHONM XHMMHWYECKOM CBA3M (OOMEHHBIM © JOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DIIEKTPOOTPULIATEIBHOCTD.
Crenenp okucineHus. oOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJNSIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HNbl  KPUCTAUIMYECKUX  PEIHIETOK.
3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKHY.

[TonsiTne 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIIECTBA B pACTBOPE.

Knaccudpukanus  HEOpPraHM4EeCKHMX  COCAMHEHUH. Homenxknarypa
HEOPraHWYECKUX BELIECTB. ['eHeTHuecKkas CBSI3b HEOPraHMYECKHX BEIIECTB,
IpUHAAIEKAMMX K PAa3IMYHBIM KJIACCAM.

Xumuueckass peakuus. Krnaccupukanuss XMMHUYECKHX peakiuil B
HEOPraHWYECKON M OPraHUYECKOM XUMHUH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHHs U MPEBPALICHHS SHEPTUHU IPU XUMUYECKUX PCAKLHSIX.

CkopocTp peakiuu, €€ 3aBUCHUMOCTh OT pPa3lIU4YHBIX (aKTOPOB.
OOparumble peakuuu. XUMUYECKOe paBHOBecue. DakTOpbl, BIUSAIOIIME Ha
COCTOSIHME XUMHUYECKOro paBHoBecus. [Ipunnnn Jle [latense.

Onektponutryeckas auccouuanus. CHIIbHbIE M CJA0bI€ AJIEKTPOJIUTHI.
Cpena BOJIHBIX paCTBOPOB BEILECTB: KUCHAsl, HEUTpaIbHas, IIETOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

DKCHEepUMEHTAIBHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
nemoHcTpauus Tabmun «llepuoanueckas cucreMa XMMHYECKUX AJIEMEHTOB /.
W. MenneneeBa», n3ydeHne MojieNiell KpUCTAIUIMYECKUX PEHIETOK, HaOI01eHne
Y OINHUCAaHUE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX ONBITOB (pa3yIoKEHHE
NEPOKCHAA BOJOPOJA B MPUCYTCTBUU KaTallu3aTopa, ONPEIEICHUE CpPEbl
pacTBOPOB BELIECTB C IOMOLIBI0 YHHMBEPCAIBHOIO HWHAMKATOPA, PEAKIMH
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTHUECKOW padoThl «BiusHuE pa3audHbIX
(akTOpOB Ha CKOPOCTh XUMHUECKON pEeaKIInmy.

Pacuérnsle 3anaun.

Pacuétel 1m0 ypaBHEHMSM XUMHUYECKUX pEakUHid, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C MCIOJb30BAHUEM IMOHATUS «MACCOBAS
JI0JIs1 BEILIECTBAY.

Heopranuyeckass xumust

Hemeramnsl. Ilonoxkenne HemeramoB B Ilepuogmdeckon cucreme
xumudeckux 37eMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
du3nueckrue CBONCTBA HEMETAIIOB. AJUIOTPONUS HEMETAUIOB (HA MpuUMeEpe
KHCIIOpOAa, cepsl, hocdopa 1 yriepoxa).

XHUMIYECKHE CBONCTBA BaXKHEHIINX HEMETAILIOB (TaJIOrCHOB, CEPhL, a30Ta,
dochopa, yrmepoma ©U  KpeMHHS) W WX  COCIMHCHHM (OKCI/II[OB,
KHCIIOPOACOIEPKAINX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIUHEHUM.

Merannel. [lonoxenne metaiutos B [lepruoanueckon cucTeMe XUMUYIECKAX
anemeHtoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX



o0oouek atoMoB MeTaiioB. O0mue puznyeckne cBocTBa MeTauioB. CIuTaBbl
METAJIJIOB. DIEKTPOXUMUUECKUHN P/l HAMIPSYKEHUN METaIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METANIOB (HATPUM, Kalui, KalabIUi,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mue crocoOsl moayyeHus: MeTawioB. [IpuMenenrne MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W UX MPEBPAIICHUI:
W3YUYEHUE KOJUIEKIMU «MeTaibl U CIUIaBbD», 00pa310B HEMETAIIIOB, PEUICHUE
HKCIEPUMEHTATIBHBIX 3aJlay, HAOJIOJICHHE U OMUCAHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBUE THAPOKCHAA  ATIOMUHUSA C
pacTBOpaMU KHUCJIOT M IIEJI0YeH, KAYECTBEHHBbIC pEaKIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnble 3anaumn.

Pacuétsl Macchl BemiecTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WU 00bEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00BbEMa, KOJUYECTBA BEMIECTBA) MPOIYKTOB PEAKITUHU, €CITU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XUMUA U KU3Hb

Ponb xuMuu B o0ecrieueHnH SKOJOTUUECKOM, SHEPTeTUYECKOM 1 MUIIEBOM
0€30MaCHOCTH, Pa3BUTUHU MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAYYHBIX TPUHIAIAX TPOMBIITUICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpEe BEIIECTB MU MATEPUATIOB: BaXKHEHIIIUE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKu, CTEKJIO, KepamuKa,
MaTepuanbl AJisl JJIEKTPOHUKH, HAHOMAaTEpHUaibl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMusi U 3J0pOBbE YEJIOBEKA: MpaBWjIa KCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, NpaBuja OE30MACHOTO HCIOJIb30BaHUS MPENApaTOB OBITOBOM
XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanmss MeXNpeaMETHBIX CBS3€M MpU  HM3ydYeHHH oOOwmwed Hu
HEOpPraHW4YeCKOM XMMUH B 11 Kiacce OCYIIECTBISAETCS 4Yepe3 HCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK W TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMU JIJI1 OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHaW3, CHUHTE3, KiIacCHPUKAUSI, TEPUOIUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOACIUPOBAHUE, UBMEPECHUE, SIBIICHHE.

@dusuka: mMarepus, dHEPTHsS, MAcCCa, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPaJMOAKTUBHOCTb, MOJIEKYyJIa, SHEPreTUYECKUN YpPOBEHb,
BEIIIECTBO, TENO, OO0BEM, arperaTHO€ COCTOSHHE BEIIECTBA, (PU3NUYECKUe
BEJIMYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: knetka, opraHusMm, 3KOcuUcTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpadusi: MuHEpandwsl, TOPHBIE TOPOJIBI, TIOJE3HBIE WCKOMAeMEIE,
TOIUIMBO, PECYPCHI.

TexHomnorus: XUMHUYCCKasA IMPOMBINIJICHHOCTD, MCTAJIyprusi,
IMpONU3BOACTBO CTPOUTCIIbHBIX MaTCpHaJIOB, CEIbCKOXO03SHCTBEHHOC
IMpoOn3BOACTBO, nuIcBas IMPOMBINIJICHHOCTD, CI)apMaI_ICBTI/I‘-ICCKaSI

IMPOMBINIJICHHOCTD, IIPONU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIAPaTOB, IMMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOTPAMMEBI I1I0O
XM HA  BA3OBOM  VYPOBHE CPEIAHEI'O  OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJlbTaTaM OCBOCHUS
00yyYaroImMUMHUCA TMPOrpaMM CpEeIHEro o0Iero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeIMETHBIM M NpeaMeTHbIM). HayuHo-mMeToauueckoil OCHOBOW IS
pa3pabOTKH IUIAHUPYEMBIX PE3YJIBTATOB OCBOCHHUS POIPAMM CPEIHETO OOILEro
00pa30BaHUs SBISETCS CUCTEMHO-IEATEIbHOCTHBIA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IMOJAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeaMeTa «XHMHs» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIICTICHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMUCSA POCCUNUCKON Tpa)KTaHCKOW HICHTHUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEEIICHUIO;

HaJIMYUE MOTUBAIIMU K 00yUEHUIO;

LEJICHANPABICHHOE PAa3BUTUE BHYTPEHHHMX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX Tpaauluid 0a30BOW HayKu
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
NEeSATENBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LETOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJIMYM€ MPABOCO3HAHUSA HSKOJIOTMYECKOW KYJIBTYpbl MU CIOCOOHOCTH
CTaBUTh LIETU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XHMHsD» JOCTHTalTCs B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHON [JEATEIBHOCTH B COOTBETCTBUHM C
T'YMAaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU U UealaMH POCCUICKOI0 IPaKJaHCKOIO 00IIeCTBa, MPUHATHIMU B
o0IIecTBe HOpMamMu M IPaBUJIAMH TOBEAECHHSI, CIIOCOOCTBYIOIIMMH IpoLeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJEHUS JIMYHOCTH
00yyarommxcs.

JIM4HOCTHBIE PE3yJIbTATBl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAOT
c(hOpPMUPOBAHHOCTH OIbITA MO3HABATEIPHOM M MPAKTUYECKON NEATEIHHOCTH
oOydaromuxcs o peanu3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHMA:

OCO3HaHWsl  OOy4YaOIIMMHUCS CBOMX KOHCTUTYILMOHHBIX TMpaB U
00s3aHHOCTEM, YBa)KEHUS K 3aKOHY U IPABONOPAJIKY;

IPEICTAaBICHNUS O COLMAIBHBIX HOPMAax M NPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3JAAHHH
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENIbHBIX 33124, BHIIIOTHEHUN
XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M NPHHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATENbHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIMTAHUS

LEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XHUMMHHU,

YBO)XEHUS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTHUECKOTO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAyKH €CTh Pe3yJbTaT



JUTATENbHBIX ~HAOMIOJCHUM, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U PAKTHKOB;

MHTEpPECAa M TO3HABAaTEJIbHBIX MOTMBOB B MOJYYEHUU U IOCIEAYIOIIEM
aHan3e  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOMN
OTE€YECTBEHHON XUMMHHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOr0 TIOBEICHHUS;

CIIOCOOHOCTH ~ OIIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJAEHUE U MOCTYIKHA CBOMX TOBApHILIEH C
NO3ULMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBHI ITHX
IOCTYIIKOB;

4) popMupoOBaHHS KYJbTYPHI 310POBbS:

NOHMUMAaHUS LEHHOCTEM 3J0poBOro M 0Oe3omacHOro oOpa3a KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmrofieHrs mpaBui 0€30MacHOr0 OOpaIIeHus ¢ BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYOBOM JEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU TMpPaBUJ WHIWBHIYyAIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEAECHUS B CHUTYyalUsX, YTPOXKAIOIIMX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HaHWSl  MOCJIEACTBUM W HENpUATUS  BPEOHBIX  MPUBBIYEK
(ynotpebneHus ankoroisi, HAPKOTHKOB, KYPEHHS);

5) TpyaA0BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YYEOHO-HCCIEN0BATEIBCKON
JeSITEebHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JPYrHX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PpELICHUM MPAKTHUYECKUX 3a]ad
COIMAJILHOM HAIMPABICEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEepeca K MPaKTHUYECKOMY HM3y4YeHHUIO Mpodeccuil pa3iuyHoro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU 110 XUMMUH;

YBOXEHUS K Tpyldy, JIOJAM TpyJa M pe3yjpTaTaM TpyIdOBOM
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIYaTbHOU TPaeKTOPUU
oOpazoBanusi, Oyaymieit nmpodeccnn U peanu3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB
U oTpeOHOCTeN 00IIeCTBa;

6) 3K0JI0r14eCKOro BOCIIMTAHMSL:

HKOJIOTHYECKH LIEIeCO00Pa3HOr0 OTHOLICHHSI K MPHUPOJAE, KaK UCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMaHHUS TJIOOATBFHOTO XapaKTepa 3KOJOTHYECKHX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE NPUPOJAHON U COLIMAIIBHON CPEJIbl;

OCO3HaHUsI HEOOXOJMMOCTH HCIOIb30BAaHUS JTOCTIKEHUN XUMUHU IS
pELIeHHs] BOIPOCOB PallMOHATBHOIO MPUPOI0N0JIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEH OKpYXKaroUIEH
IPUPOAHON CpeJle, YMEHHUS MPOrHO3UPOBATh HEOJIArONpPUATHBIE S3KOJIOTHYECKUE
NOCJIEACTBUA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTHYECKOU
KyJbTYpbI, OIbITA AESATEIBHOCTH SKOJOTMYECKOM HAIpPaBIECHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI MU B IIO3HABATEIbHON, KOMMYHHUKATUBHOW U COLMAIIBHOMN



NPaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO MPOTHUBOCTOSNTH WICOJIOTHH
xemodoOunu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIIECTBEHHON MPAaKTHUKH;

NOHUMaHUs CHeUU(PUKH XUMHH KaK HayKH, OCO3HaHUs €€ poiu B
(GbopMUPOBAHNHN PALMOHATBFHOTO HAYYHOTO MBIILICHUS, CO3JAaHUH IEIOCTHOTO
IPEICTaBICHUS 00 OKPYXAIOIEM MUPE KaK O €IMHCTBE NPUPOJIbI U YETIOBEKA, B
NO3HAHUM TPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHWU MPOOJIeM COXpaHEHUS
IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH [JJII COBPEMEHHOMU
OUBWIM3AIMHA: B €€ TYMaHHUCTHMUYECKOM HAmpaBIEHHOCTH M BaXXHOW pOJIM B
CO3/IaHMM HOBOW 0a3bl MaTepUaIbHOW KyJIbTYpPhl, PEHICHUU TI00aTbHBIX
po0IeM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
NUIIEBOM U  DKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH  MEIHIIMHBI,
o0ecrnedeHnr yCIOBUN YCIEIIHOTO TPpyAa M AKOJIOTUYECKH KOM(OPTHOM KUZHU
Ka)KJ0ro WicHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTU: TOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIOJNb3YeMbIX B  E€CTECTBEHHBIX  HayKaxX, CIOCOOHOCTH
UCTIOJb30BaTh MOJNyYaeMble 3HAHHS Ui aHAIW3a W OOBSICHEHUS SIBICHHM
OKpPY’KAIOIIeT0 MHpa U TMPOUCXOMAUIMX B HEM H3MEHEHUH, YMEHHsS JAenaTh
00OCHOBaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAY4YHBIX (AKTOB M HMEIOLIUXCS
JAHHBIX C [ENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCHOJIb30BATh XUMHUYECKUE 3HAHUS IS
perieHust Ipoo6ieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpEca K NO3HAHUIO U UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUNA MO XHMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTepeca K  OCOOEHHOCTAM  TpyAa B pasNuuHbIX  cdepax
po(ecCHOHaTBEHOM AESITETEHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yiabTaTbl OCBOEHHUS YYEOHOro mpeaMera «XHUMHs»
Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble a1 (QOPMHpPOBAHHUS  MHUPOBO33pEHUS  OOydarouIuxcs
MEKIMCIUIUIMHAPHBIC (MeXnpeaMeTHBIE) oOLIeHayYHbIE ITOHSATHS,
OTpa)karolllie WEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa U cHeuu(UKy METOOB
MO3HAHUA, MCHOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO,
SHEprusd, SBICHHE, MPOLECC, CUCTEMa, HAay4YHbIA (akT, MPUHLUI, TUIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOII0JIEHHE, H3MEpPEHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHbIe JeicTBUs (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIE, PETrYyJATUBHBIE), oOecrneunBarone (HoOpMUpPOBAHHE
(yHKIHMOHATBHOM TPAMOTHOCTH M COLIMATIBHON KOMIIETEHIIMU 00yYaroIInXcs;

CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHHUA U  YHUBEpCAJIbHbBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOW U COILIMATILHOMN MPAKTHUKE.



MertanpeaMeTHbIE pe3ybTaThl OTPAXKAKOT OBJIAJCHHE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBjiajeHne  yYHHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBLIMH
NeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOATENbHO  (popMyNIHpOBaTh H  aKTyaIHM3UpOBaTh MpoOIemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LENU JACATEIBHOCTH, 3a/1aBas IMApaMeTpbl U KPUTEPUU HX
JOCTHKEHUSA, COOTHOCUTH PE3YJIbTaThl JESITEIbHOCTH C ITOCTABIECHHBIMHU
LEIAMU;

WCIIOJIB30BATh ITPU OCBOCHUU 3HAHHMUN MPUEMBI JJOTUYECKOTO MBIIIJICHHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKK MOHATUNA U YCTAHABIMBATh UX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHUS JJIsl OOBSICHEHUS OTACIBHBIX (PaKTOB
Y SIBJICHUM;

BEIOWpAaTh OCHOBAaHUS W KPUTEPHH I KIACCH(UKAIMKH BEIIECTB U
XUMHUYECKUX PEaKIIUN;

YCTAHABIIMBATh IPUUYMHHO-CIICACTBEHHBIE CBSI3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKJCHUSI (MHIAYKTUBHBIC, JCAYKTUBHBIC, IO
AQHAJIOTHUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYMSI B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B  MOPOLECCE MO3HAHUSA, HCHOJB3YEMBIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIETH, MpPeoOpa30OBLIBATH  MOJICTHHBIC
NpEeACTaBICHUSI — XUMUYECKUMH 3HaK (CUMBOJ) DJJIEMEHTa, XHUMHYECKas
dbopmyrna, ypaBHEHHE XHMHYECKOW PpEAKIUU — TPU PEIICHHH Y4eOHBIX
MMO3HABATEIbHBIX U MPAKTUYECKUX 337a4, MPUMEHITh Ha3BAHHBIE MOJCIIbHBIC
MPEICTABICHUS JJIsI BBISIBICHUS XAPAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEaKIUH.

2) 6a3oBble MccIeA0BaTEeIbCKHE 1eHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO MMO3HAHHS BEIIECTB U XUMHUYECKUX
peakiuu;

dbopMynMpoBaTh IENM M 3aJadyd  HUCCIEOBAHUS, HCIIOJIH30BATh
MIOCTABJICHHBIE M CAMOCTOSTEILHO C(HOPMYyIMPOBAHHBIE BOMPOCHI B KAaueCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JiJisi (DOPMUPOBAHUS TUIIOTE3BI 11O MTPOBEPKE
MIPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

BJIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUA M MPOBEACHUSA
YYEHUYECKHX SKCIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHsS HaOMIOJaTh 3a
XOJAOM  TPOIECCAa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €r0  PE3yJIbTarT,
dbopMmynrpoBaTh O00O0OIIEHNWS ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTHU
pE3yIABTATOB UCCIIEIOBAHMS, COCTABIISITE 0OOCHOBAHHBIN OTUYET O MPOACIAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOW HCCIeNOBATENIbCKOW U MPOEKTHON
NEeATEeNbHOCTU, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOJIOB PEIIEHUS] NMPAKTUYECKUX 3a]a4, NPUMEHEHUIO Pa3JIMYHBIX
METOJIOB TO3HAHUA.

3) padora ¢ uHpoOpMaLHen:

OpPUEHTUPOBATHCA B PA3NIMYHBIX HCTOYHUKAX HHPOpMaIuu (HAy4HO-
NONYJISIpHAs. JINTEpAaTypa XUMHUYECKOTO COJIEpXAHUS, CIPABOYHbIE MOCOOMS,
pecypchl HTEpHETA), aHATU3UPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U (HOpM



NPEACTAaBICHNsA,  KPUTHYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTb M
HENPOTHUBOPEYHBOCTD;

(dbopMyIHUpOBaTh 3aMPOCH U MPUMEHATH PA3NIUYHbIE METO/IbI MPU TTOUCKE U
orOope wuHpOpMalMU, HEOOXOAMMOW MJisi BBINOJHEHHUS Y4YEOHBIX 3aaay
OIIPEAEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OPMY IpPEICTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AMArpaMMBbl, TAOJIUIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KAyeCTBE CpEACTBA Mpu padoTe ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIe ((pU3NYecKue u
MaTeMaTU4YeCKUe) 3HAKM U CHMBOJBL,  (QopMyibl, aOOpeBUATypHlI,
HOMEHKJIATYpY;

UCIIOJI30BaTh M MPEe0oOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJIAJHOCTH.

OBgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1€liCTBUSIMM:

3a/1laBaTh BOMPOCHI O CYIIECTBY OOCYXJaeMOW TE€Mbl B XOJE AHAJIOra
W/WIA TUCKYCCHH, BBICKAa3bIBATh HJIEH, (OPMYIHUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS IPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTALUEN PE3ybTaTOB IMO3HABATEIBHON JNEATEIBHOCTH,
NOJIYYEHHBIX CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIpH
BBIMIOJTHEHUH XUMHYECKOTO SKCIEPUMEHTa, MPaKTU4YeCKOH paboThl 0
UCCJIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIECTB, peasi3allii y4eOHOro NpoeKTa U
(dbopMyIUpOBaTh BBIBOJIBI MO pE3yJbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBAHUS MO3UIIMIA B X0JI€ OOCYKIACHHSI 1 0OMEeHa MHEHHSIMH.

OgyaieHHe YHMBEPCAJIbHBIMHU PeryJIsTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSATENbHOCTh, OINpEAesst €€ Leld W 3aJadd, KOHTPOJUPOBaTh W MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJrOPUTM JCHCTBUU NpH
BBIMIOJTHEHUH Y4YEOHBIX M HCCIEeNOBATeNIbCKUX 3ajad, BbIOMpaTh HamOosee
3 GEeKTUBHBIN CMOCO0 MX pEUICHHs ¢ y4ETOM IMOJIy4EeHHs HOBBIX 3HAHHHA O
BELIECTBAX U XUMHUYECKHUX PEAKLIHIX;

OCYLIECTBJISATh  CaMOKOHTPOJIb ~ CBOEHM  JESATEIbHOCTH Ha  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHbIe pPE3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTpaXKaroT:

C(bopMHpOBaHHOCTL NPEACTABJICHUN O XHUMHUYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XHMHUHU B TMO3HAHWM SIBJICHUM
npuposbl, B (OPMUPOBAHWHM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHYCCKHUX
3a71a4 ¥ SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H
MIPUPOTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIMe TMOHATHUS (XUMHUYECKUH OJEMEHT, aTOM, JJIEKTPOHHas
000J0YKa aTromMa, MOJIEKyJlIa, BaJCHTHOCTh, JJICKTPOOTPHUIIATECIIBHOCTD,



XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpalEHHAas),
MOJIb, MOJISIpHAas ~ Macca, MOJSPHBIA  OOBEM,  YIJIEPOJIHBIA  CKEJET,
(GyHKIIMOHATIBHAS TPYIIA, paguKal, H30MEpHUs, U30MEpPbI, TOMOJOTHYECKHI
psiA, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJI W a30TCOAEpPKALIUE COEIHHECHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCIMHEHHUS );
TEOPUH U 3aKOHBI (TEOpHs CTPOEHUsI OpraHnyeckux BeniecTB A. M. Bytieposa,
3aKOH COXPAHEHMSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUAN S3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeXKallhe B OCHOBE IOHHUMAaHHS
OPUYUHHOCTH W CUCTEMHOCTHM XHMHUYECKHUX SIBICHHH, (PaKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHHH U OE€30IaCHOM HCIIOIb30BaHUU
BOXHEHUIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON EATEIbHOCTH
YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIE MPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE MOHITHS
IIPU OIMCAaHWUU COCTaBa, CTPOEHUS U MPEBPAILECHUA OPraHNYECKUX COECIMHEHHI;

c(hOpPMUPOBAHHOCTh YMEHUH HCMOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
COCTABJICHMSI MOJICKYISIPHBIX M CTPYKTYPHBIX (pasBEPHYTOH, COKpaIlEHHON)
dopMynT OpraHMYECKHMX BEIIECTB M ypPaBHEHUH XHUMUYECKUX PEaKIHil,
M3TOTABJIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BEIIECTB JUISl MIUTFOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATh MPUHAIICKHOCTh U3YUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY
KJIaccy/Tpynmne coeAuHEeHUU (YTrJIeBOAOPObI, KHUCIOPOI M a30TCOAEp Kallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHMs), JaBaTh MM Ha3BaHUA IO
cuctematudyeckoil HomeHkaatype (IUPAC), a Takxke npUBOINUTH TPUBHUAIBHBIE
Ha3BaHUS OTIEIBHBIX OPraHWYECKHUX BELIECTB (ITWIIECH, MPONWIEH, aleTUJIEH,
TUJICHTIIUKOJb, TIULEPHH, PeHod, popMalbaeru, aleTanbIeru, MypaBbuHas
KHCIIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAs KHCJIOTa, CTEAapHHOBAsl KHCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJTI0JI03a, TITUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEICNATh BUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH TOJOXKECHHUS TECOPUH CTPOCHUS
opranuueckux BemectB A. M. byrtnepoBa mns OOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl
BELIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usnyecKkue U XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTaBUTENICH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONWIECH, alleTUJIEH,
oyraguen-1,3, metunOyTanuen-1,3, 6€H30JI, METAHOJ, STAHOJI, ITHJICHTJINKOJIb,
[JIMLEPUH, (EHOJI, alleTalIbJIETU, MypaBbUHAs U YKCYyCHasl KUCJIOTHI, IIIHOK03a,
Kpaxmay,  LEeUII0JIO3a, AaMUHOYKCYCHas  KHUCJOTa),  WJUIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEaKIM C UCTIOIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKTepHU30BaTh VUCTOYHHUKHU
YTIIEBOJAOPOTHOTO CHIpbsl (He(pTh, TPHUPOIHBIA Ta3, YTroJib), CIHOCOOBI HX
nepepabOTKU U IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadbOTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYHCICHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO BEIIECTBA WM MPOIYKTa
peakuuy IO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 HCXOJHBIX
BELLECTB MJIU MPOAYKTOB PEAKIIUH);



c(hOpMHUPOBAHHOCT, YMEHHI BIAJCTh CHUCTEMOW 3HAHWNW 00 OCHOBHBIX
METO/IaX Hay4YHOTr'0 MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH ITPU U3YUEHUH BEILECTB
M XMMHYECKHX  sBIeHMH  (HaOmroleHue, M3MEpEHue, SKCIEPHMEHT,
MOJICJIMPOBAHMUE), KCHOJb30BATh CUCTEMHBIE XHMHYECKHE 3HAHUS UL
OPUHATHS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOATh  MpaBWiIa  MOJIH30BAHUS
XUMHUYECKON MOCYJOoM M Ja0OpaTOpHBIM O0OpPYJOBaHUEM, a TaKKe IpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUJIAHHUPOBATh M BBHIMOIHITH XUMUYECKUH
DKCIIEPUMEHT (TPEBpALLEHUS OPraHUYECKHX BEIIECTB IPU HArpeBaHUM,
NOJIy4YEHHE JTWIEHa M M3Y4YEHHE €ro CBOWCTB, KayeCTBEHHBIE peaKUUuU
OpPraHMYECKUX BEILECTB, JCHATypalusi OENKOB NpH HArpeBaHWU, IIBETHbHIC
peakiui OeTKOB) B COOTBETCTBHH C NMpaBMWIAMH TEXHHKH OE30MAaCHOCTH INPHU
oOpallleHuu C BEUIeCTBAMH M JIaOOpaTOpPHBIM 00OPYIOBAHHUEM, IMPEICTABIAThH
pe3yapTaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (QOpMYyITUPOBaTH BBIBOJABI HAa OCHOBE 3THUX
pE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJU3UPOBATH XHMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMYyK M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOM
uH(popmanuu, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~YMEHUH  COOMIOATh MpaBUia  HKOJIOTUYECKU
€JIeCO00Pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOM [EATENBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 370POBbS U OKPYKAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JECHCTBUS Ha JKHMBBIE OPIaHU3MBbI ONPENEIEHHBIX OPraHMYECKUX
BELIECTB, NOHMMas cMmblca nokazarens [1/IK, moscHATe Ha mpuMepax crocoObl
YMEHBUIEHUS W TPEIOTBpAILECHHs] MX BPEOHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUTsl OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3[J0POBbS: YMEHHUE
IPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHUS BEIECTB H
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CIHA0OBUASIIMX OOYYarOLMXCS: YMEHUE HCIIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuidt JI.  bpaiins nmns  3amucu
XUMUYECKUX POPMYII.

11 KIIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

C(bopMHpOBaHHOCTL NPEJCTaBICHUI: O XHUMHYECKOH COCTaBILIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUST U  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHYECKHUX
3ala4 U 3KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M
MIPUPOTJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHYECKHX 3HAHWM, KOTOpAash  BKIIKOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, H30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, MOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHUSA, XHUMUYECKas
CBsI3b (KOBaJICHTHAs, NOHHAS, METAJUIMYECKas, BOJIOPOJIHAS), KPUCTAINIMUECKas



peméTKa, TUIbl XUMUYECKUX PEAKIINil, paCTBOP, 3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
IIEKTPOJIUTHYECKAsT JHCCOLUMALUs, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON peakUry, XUMUYECKOE PAaBHOBECHUE); TEOPHH U 3aKOHBI (TEOpHs
ANEKTPOIUTHYECKON AUCconnanuu, nepuoandeckui 3akod . . Mennaeneena,
3aKOH COXpPAHEHHUs MAacChl BELIECTB, 3aKOH COXPAaHEHHS U MpPEBpaLICHUS
HEPruU NPH XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JEXKAllUe B OCHOBE IOHUMAHMS
OPUYUHHOCTH W CUCTEMHOCTH XHMHUYECKHUX SIBICHHH, (PaKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHHH U OE€30IaCHOM HCIIOIb30BaHUU
BaKHEHIINX HEOPraHWYECKHUX BEUIECTB B OBITY M MPAKTHUYECKOU JESATENbHOCTU
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIC MPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHWE MOHSITHS
IIPU ONMCAaHUH HEOPraHWYECKUX BELIECTB U UX MPEBPALICHUM;

c(hOpPMUPOBAHHOCTh YMEHUH HCMOIH30BaTh XUMUYECKYIO CUMBOJIHUKY IS
cocTaBieHHs (OpMYyN BEIIECTB U YpPAaBHEHUN XHUMUYECKHX pEaKIuil,
cucrtematnyeckyto HomeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHbIid ra3, yriaeKuciblid ra3, aMMuUaKx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTbh, IUTHEBAS COJA, IUPUT U APYTHE);

chOpPMUPOBAHHOCTh YMEHUW OMPENENATh BAJEHTHOCTh U  CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, BU
XUMUYECKON CBsI3U (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAUIMYECKOW pEmETKH KOHKPETHOIO BEIIECTBA
(aTOMHas1, MOJEKYJISIpHAs, HOHHAs, METaJUIMYECKasi), XapaKkTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECTUHEHU;

c(hOpMHUPOBAHHOCTb yMEHUI yCTaHaBJINBATh IPUHAIIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBy K OMPENEIEHHOMY Kiaccy/Tpyrre
COCIMHEHHI (TpPOCThlE€ BEIIECTBA — METauIbl M HEMETalulbl, OKCH/IbI,

OCHOBAHUS, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPHOJUUYECKOTO 3aKOHA
JA. W. MengeneeBa W AEMOHCTPUPOBATH €r0  CHUCTEMAaTU3HPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (DYHKITHH;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTEepPH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKMX 3yeMeHTOB |—4 mepuonos Ileprommyeckoi CHCTEMBI
xumuueckux snementoB JI. M. MenneneeBa, uCnonb3ys MOHATHS «s-, p-, d-
JIIEKTPOHHBIE  OpPOWUTANIN»,  «IHEPreTUYECKUE  YpPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJEMEHTOB M HUX
COEAMHEHNH N0 nepuoaam u rpynnam llepuonndeckon cucTeMbl XMMUYECKUX
snemenToB [l. 1. MeHaeneena;

chOpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHNE N€HETUYECKOU CBSI3M MEXIY HEOPTaHMYECKUMHU
BELIECTBAMH C MTOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHHUSA KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIINH 110
pa3IMYHBIM IIPU3HAKaM (YUCIIY U COCTaBY PEArupyroIIMX BEUIECTB, TEIIOBOMY
2 (deKTy peakiuu, N3MECHEHUIO CTETICHEH OKUCIICHHS AJIEMEHTOB, OOPaTUMOCTH
peakIny, y4acTHIO KaTaIu3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHii COCTABIIATH YPABHCHHS PEAKLMH PasiuIHbIX
TUIIOB, TIOJHBIE M COKpAUICHHbIC YpPaBHEHHUS pEaKIMi HOHHOTO OOMeEHa,
YUHTBIBAsA YCJIOBHUS, IPU KOTOPBIX 3TU PEAKUUU UAYT IO KOHIIA;



chOpPMUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUHU, IOATBEPKAAIOIINE
KAYECTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, PAclO3HABAThH
ONBITHBIM ~ MYyTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHUU PACKPBIBATH CYHIHOCTh OKHCIHTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKUUA TOCPEIACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OajlaHca 3TUX peaKIuii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOpPOCTHU
XUMHUYECKON peakuud OT pa3iuyHbiX (AKTOPOB; XapakTep CMELICHUSI
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUSA (IPUHLUI
Jle lllaTense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHUMHUYECKHUE MPOIECCHI,
JeXKAalle B OCHOBE IMPOMBIIIJIEHHOTO MOJIYYEHHUS] CEPHOI KUCIIOThI, aMMHUAKa, a
TakkKe cHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMIMX HAYYHBIX MPHHIIMUIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHHS C UCIOIB30BAHUEM
HOHATHUS «MAccoBas J0JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOLLEHUI ra30B
OpU XUMHUYECKHX pEaKUUsAX, Macchl BeEIIeCTBA WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce MWIM OOBEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOTO 3((eKkTa peakunu Ha OCHOBE
3aKOHOB COXPAHEHMS MacChl BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHH;

chOpPMUPOBAHHOCTh ~ yMEHMH  COONIOATh  MpaBWiIa  MOJIH30BAHUS
XUMHUYECKON TOCYOol M JaOOpaTOPHBIM O0OpYJOBAaHUEM, a TaKKe IpaBUia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCT, YMEHUU IUIAHUPOBATh W BBIMOITHATH XUMUYCCKUN
HKCIIEPUMEHT (pa3iIokKEHUE NEPOKCHIa BOJOPOAA B MPUCYTCTBUU KAaTaIu3aTopa,
ONpEJEIEHUE Cpebl PAcTBOPOB BELIECTB C IOMOLIBIO YHUBEPCAIBHOTO
UHAMKATOpa, BJIMSHHE PAa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHUYECKOH
peakIuy, peaklud HOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha cyibdart-,
KapOOHAaT- W XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHUS,  pPEIICHHE
JKCIIEPUMEHTAIBHBIX 3adad 1o Ttemam «Metammey u «Hemertamney) B
COOTBETCTBHHM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M JIaOOpaTOPHBIM O00OPYJIOBAHHMEM, MPEACTABIATh pPE3YIbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (pOpMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuid 1 (HOpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJU3UPOBATH XHMHUUYECKYIO
uH(pOpMaIMIO, TOJYyYaeMYyI M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOM
KOMMYHUKaIuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHUH  COOMIOATh MpaBHia  AKOJIOTUYECKU
€JIeCO00Pa3HOr0 TMOBEACHUS B OBITY U TPYAOBOM [EATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 370POBbS U OKPYKAOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA JKMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMasi cmpicia mokazatens [IJIK, moscHATP Ha mpuMepax CHOCOOBI
YMEHBUIEHUS W NPEIOTBPAILECHHS] MX BPEJHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUTsl OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 3[J0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHUS BEIIECTB H
XUMHUYECKUX SIBIICHUH;



JUISL CIIETIBIX W CIA0OBHUASIIMX OOYyYarolMXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins nmns  3amucu
XUMUYECKUX (POPMYII.
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Teopus cTpoenus
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A. M. bytneposa, e€
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Boluncnenys 1o ypaBHEHUIO
XUMUYECKON PEaKLUU
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TOKCUYHOCTH apEHOB

13
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YIJIEBOI0POJIOB,
MIPUHAISKAIIHNX K
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14

IIpupoaHbIE HICTOYHUKH
YIJII€BOIOPOAOB: IPUPOIHBII
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rasbl, He)Th ¥ IPOAYKTHI €&
nepepaboTKu

15

[TpupoHbIC HCTOYHUKH
YIJIEBOJOPOJIOB: MTPUPOIHBII
ra3 1 NOITyTHbIE HE(TSHbIE
rasbl, He)Th ¥ MIPOAYKTHI €€
nepepaboTKu

16

KonTponbhas pabota mo
pasneny «YTJIEBOIOPOIbI»

17

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: METAHOII U TAHOJL.
Bonopoanas cBsizb

18

MHOroaTomMHsbI€ CIIUPTHI:
STWJICHIJIMKOJIb U TNINLEPUH

19

DeHOI: CTPOCHUE
MOJICKYJIbI, PU3UUECKUE U
XUMHYECKHE CBOICTBA,
MIPUMCHEHUE

20

Anpaeruapl: hopMaIbaeTH
U arneTajabaerun. AeTon

21

OAHOOCHOBHBIE NIPENIETbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas




22

[Ipaktuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBasda
KHCJIOTBI, KaK
MNpEACTAaBUTECIIN BBICHIUX
Kap6OHOBI>IX KHCIIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIlee NEUCTBUE

25

CrnoxHble 3¢upbl Kak
MIPOU3BOAHBIC KAPOOHOBBIX
KUCHOT. ['Uaposin3 CI0KHBIX

a¢hupoB

26

Kupsbl: rugposnus,
IIpUMEHEHUE,
OnoJoruYecKasi pojb )KHPOB

27

VrieBoanl: cOCTaB,
KJIacCUUKAIIUSL.
Baxneiiue
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

28

Kpaxman u nemnronosa kak
MIPUPOIAHBIE ITOJTHUMEPDI

29

KonrponbHas pabora no
pazneny
«Kucnopoaconepxamue




OpPraHu4CCKUC COCIUHCHU

30

AMMHEBI: METHJIAMUH U
AHWJINH

31

AMWHOKHCIOTHI KaK
aM(doTepHBIC OPTaHUYECKHE
COCIUHEHHUS, NX
OMOJ0rHYecKoe 3HAUEHHE.
IlenTnael

32

benku xak npupoHbIe
BBICOKOMOJIEKYJISIDHBIC
COEIMHEHHUS

33

OCHOBHLIC IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJISIPHBIX
COE€TUHEHUN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. IlnacTtmacchl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KUIACC

Ne
n/
n

Tema ypoxka

KoaudecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckune
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

XUMUUYECKUHN DIIEMEHT. ATOM.
DnekTpoHHas KOH(HUTypamus
aTOMOB

[Tepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMUYECKUX diemenToB /I, M.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPHUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMUYECKHUX 3JIEMECHTOB
Y X COCIMHEHUH 110 TPYIIIaM 1
nepuoiaM. 3Ha4CHHE
MePUOIUYECKOTO 3aKOHA U
CHCTEMBI XUMHYECKHX DJIEMEHTOB
J.W. MenneneeBa B pa3BUTUU
HayKH

CrpoeHnue BeliecTsa.
XuMHuecKast CBsi3b, €€ BUIIBI,
MEXaHU3Mbl 00pa30BaHUs
KOBAJIEHTHOM CBsi3U. BonopoaHast




CBA3b

BaneHTHOCTS.
DJIEKTPOOTPULIATEIIBHOCTD.
Crenenn okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsiTHE O TUCTIEPCHBIX
cucremax. McTuHHBIC B
KOJUIOUTHBIE PACTBOPBI.
MaccoBas 10J14 BellecTBa B
pacTtBope

Krnaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTMHECHHM.
I'enetnueckas cBs3b
HEOPraHMYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus xumMmuaeckux
peaKkurii B HEOPraHU4YECKON U
OpraHMYeCKON XUMHUH. 3aKOH
COXpaHEHUsI MaCChl BEIIECTB;
3aKOH COXpaHEHUs 1
MPEBPAILECHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

CxkopocTtsb peakiuu. O0paTumbie
peakuuu. XUMUYECKOE
paBHOBeECHE

10

[IpaxTrueckas padora Ne 1.




«BnusHue pa3nu4HbIX (HaKTOPOB
Ha CKOPOCTb XUMUYECKOU
peakuumn»

11

DIEKTPONUTUYECKAS
nucconnanus. [TousaTue o
BOJIOpOAHOM Mokazatene (pH)
pactBopa. Peakniuu nonHoro
obmeHa. ['uapoan3 opraHnuecKux
Y HEOPTaHUYECKUX BEIECTB

12

OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[TonsiTne 006 AeKTpOIN3E
pacIuiaBoB U pacCTBOPOB COJIEH

13

KonTponbnas pabota no pazueny
«Teopernueckre OCHOBBI XUMHM»

14

Mertasuibl, UX MOJOKEHUE B
[Tepuoanueckoil cucreme
XHMHUYECKHX djiemMenToB /l. M.
MeHpeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01IHe
(hu3MYeCcKue CBONCTBAa METAJLIIOB

15

Cn1aBel METAJLIOB.
DNEeKTPOXUMHUECKUH PsijT
HaNpsHKEHUH METAILIIOB

16

XUMHYECKHE CBONCTBA
BAKHEHMIIINX METAJUIOB (HATpuil,
KaJIni, KaJbI[Hi, MarHui,




QTIOMUHUN) U UX COSIUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa,
MEIU U UX COEIUHECHUHN

18

XnMHUyecKre CBOMCTBA IIMHKA,
JKere3a M MX COeJUHEHUI

19

[IpaxTrueckas padora Ne 2.
"Permenne sKkcriepuMEHTATBHBIX
3a7a4 o reMe «MeTtauiel»"

20

Hewmeraiibl, uX MOJI0KEHHE B
[Tepuoanueckoil cucreme
XUMUYECKUX djiemMenToB /I, M.
MeHpeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

21

du3nyecKre CBOMCTBA
HEMETAIJIOB. AJUIOTPOTIHS
HEMETaJUIOB (Ha MpUMeEpe
KHCIIOpo/a, cepsl, pochopa u
yriiepoa)

22

XUMHUYECKUE CBOUCTBA
rajoreHoB, Cepbl U UX
COCTUHEHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta,
dhocodpa 1 UX COeTUHECHHIA

24

XHUMUYECKHE CBOMCTBA yTJIepoa,
KPEMHUS ¥ UX COSIMHEHUN

25

[IpuMeHeHne Ba)KHEUIINX




HEMCTAIJIOB U UX COGZ[I/IHGHHI)'I

26

O00011IeHIE U CUCTEMATH3aLUS
3HaHUM 110 TeMe «HeMeTambDy.
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIui 1
TEPMOXUMHUYECKHUE PACUETHI

27

[TpakTrueckas padota Ne 3.
«Pemenne 3KkCiepuMEHTATBHBIX
3agad4 mo reMme "HemeTtamasl"»

28

Kontponbhas pabota mo temam
«Metamisl» 1 «HeMeTtaminny

29

Heopranuueckue u oprannyeckue
kucnotel. Heopranuueckue u
OpraHUYECKUE OCHOBAHUS

30

AmMdoTepHbIe HEOPraHUYECKHE U
OPraHMYeCKHUE COCTUHEHUS.
I'eneTnueckas CBA3b
HEOPraHWYECKUX U OPTaHUYECKUX
BCILIECTB

31

Ponp xumuu B obecrieueHUN
JKOJIOTUYECKOH, SJHEPreTUYECKON
1 MHIIEBOI 0€30IIaCHOCTH,
Pa3BUTUU MEIULIMHBI

32

[IpencraBienwust 06 00mMUX
HAYYHBIX IPUHITUIIAX
MPOMBIIIIJICHHOTO MTOJTyYeHUS




BaKHEUIIINX BEIIECTB

YenoBek B MUPE BCIICCTB U
MarepualioB

33

34 XHMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME

34













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 360759633439360235315265728116943077456903154098
Bnageney BuytoTa Mpuda HukonaesHa

OeicTevTened C16.03.2023 no 15.03.2024



http://www.tcpdf.org

		2023-10-11T10:32:05+0500




