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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XxuMuM Ha ypOBHE CpelHero odiiero oopa3oBanus pazpaboTaHa
Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpazoBaHuU B
Poccuiickoit ®denepauun», TpeOOBaHHI K pe3ynbTaTaM OCBOCHHS (eaepaabHOM
oOpa3oBaTenpHON TporpaMmbl  cpemHero oomiero ob6pazoanus (POII COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Koumenmum mnpenogaBaHusi ydeOHOro mpenMera «XUMHS» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepaiuu, peaau3yommux OCHOBHBIC
oOpa3oBareNbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEeHUM «CTpaTerud pa3BUTHUS
Bocniutanusi B Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopskenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3padOTKE NpOrpaMmbl MO XHMHH, K OIPEIEICHUIO
oOmelt crpaternu OoOydeHHMs, BOCIIUTAHUSI U Pa3BUTHUS OOYYaIOIIUXCS CPEJCTBAMU
yueOHoro mnpenMera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHnentyanpHbie TosokeHuss PI'OC COO o B3auMMOOOYCIIOBICHHOCTH IIEJIeH,
COJICp>KaHMs, pe3yJbTaTOB OOy4YeHUs W TpeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01eo0pa3oBaTeNbHON  OpraHU3alliu, SBJISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXKWT 3aBEpLIAIOUIMM  3TallOoM  peaJn3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOYEBBIX I[EHHOCTEH, MNPUCYIINX
LIEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHUs. DTH LIEHHOCTH KacaloTcs NMO3HAHUS
3aKOHOB MPHUPOIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke IKOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U MIPUPOTHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHuE OOYYAIOIIMXCS HA YPOBHE CPEHErO
obmiero oOpa3oBaHUs CpEJACTBAMHU y4e€OHOro mpeaMera «XUMUs», COJEp)KaHHE U
MOCTPOEHUE KOTOPOTO OMpEAENCHbI B MpOorpaMMe Mo XUMHH C YYETOM crienu(uku
HAayKl XUMHUH, €€ 3HAUYCHUS B MO3HAHUM MPUPOABl U B MATEpHATbHOM >KU3HU
oOmmecTBa, a Takke ¢ y4€ToM OOIMMX IIeJIe W TPUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEeMbl CpeaHero ooOiiero oOpa3zoBaHusi B Poccuiickoii
denepauum.

XUMHSI KaK DJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAYK HTPaeT OcoO0yi pPOJb B
COBPEMEHHOW IMBUJIM3ALIMHU, B CO3JJaHUHM HOBOM 0a3bl MaTepHaibHOM KyJIbTyphl. OHa
BHOCHUT CBOM BKJIaJ B (OPMUPOBAHHE pPAlMOHAIBHOIO HAYyYHOT'O MBIIIJICHUS, B
CO37JaHUE IEJOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O E€IUHCTBE
OpUpPOABl M YEJOBEKa, KOTOpoe (POpMHUPYETCs B XMMHUHU Ha OCHOBE INMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXXAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YaCThI0O MHPOBOHM KYJIBTYPhI, HEOOXOAMUMBIM YCJIOBHEM YCIEITHOTO
TpyAa W SKU3HU Kaxaoro uieHa ooOmiectBa. CoBpeMEHHass XUMHsI KaK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHA Ha pELICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3/T0POBbSL.

B coorBeTcTBUM ¢ OOMMMHU UENSIMH M MPUHIMIAMU CPEJHEr0 OOIIero
oOpaszoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbId YPOBEHD
W3Y4YECHUsS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jaronuxcsi, HEOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIEUIHOTO BKIIFOYEHUS B )KU3Hb COLIMYyMa, ITPOJIOHKEHUSI 00pa30BaHUs B Pa3IMYHBIX
00J1acTsIX, HE CBSI3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBisiomuMu ~ IpeaMeTa «XuUMHs  SIBISIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOmas W HEOpraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHHE IJAHHOM CUCTEMBI 3HAHUM TPU W3YYECHHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepxkaHusi KypcoB — «Opranudeckas xumusi» U «OOmas u
HEOpraHuvecKkass XuMmus» cPopMHpoBaHa B MporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOr0 TOJAXOJa K U3YYEeHHUIO YydyeOHOro wmarepuajia u 0O0yCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM HA OMPEACNIEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUM CTPOCHUS OPTraHUYECKUX COCIWHEHMM, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKHUX U DJIEKTPOHHBIX MPECTABICHUN O CTPOCHUH BeliecTB. CBeIeHUs
00 M3ydaembIX B Kypce BEIIeCTBaxX HAIOTCA B PAa3BUTUU — OT YTJIEBOJOPOAOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIUHEHMHA. B Kypce OpraHmueckoil XUMUU
MOJIyJaroT pa3BUTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS
MepBOHAYAJIbHBIC TIPEACTABICHUSI O XHUMHUYECKOM CBS3M, KJIACCHU(UKAIIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUYECKOM
peakuu.

[Ton HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
TEOpETUYECKU MaTepuanl U (DAKTOJIOTMYECKUE CBEJISHUsI O BelecTBaXx U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHudeckas
XUMUS»  00y4aromuMcs TIPEIOCTaBISETCS BO3MOXXHOCTH OCO3HATH 3HAUYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUYECKUX TTO3UITHH,



ryoke TOHATh MCTOPUYECKOE HU3MEHEeHHuE (QYHKIHMM 3TOro 3akoHa — OT
00o01mIaromiei 10 0ObACHSIONMIEH 1 MPOTHOZUPYIOUICH.

Enunas cucremMa 3HaHUM O BAXKHEWIMX BEUIECTBAX, UX COCTAaBE, CTPOCHHUH,
CBOMCTBAaX M NPUMEHEHHM, a TAKKE O XUMUYECKUX PEAKIMIX, MX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJHserca B kKypcax 10 u 11 kiaccoB aneMeHTaMu
coliepKaHUsl, UMEIOIIMMU KYJbTYPOJOTUYECKUA M TPUKIATHON Xapakrep. IOTu
3HAHUS CIIOCOOCTBYIOT ITOHMMAHHUIO B3aMMOCBSI3M XUMHUU C JAPYTHMH HayKaMmH,
PacKpbIBaIOT €€ POJb B MO3HABATEIBHOW M MPAKTHUUYECKOM JESATENbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHUH U
MPAKTUYECKUX TPUIOKEHUNH XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpoOeMax, CBS3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIIMBATh HH(POPMAIIUIO U TIPUMEHSATH €€ IS TOTIOJHEHUS 3HAHHM,
pEIICHUS MHTEIICKTYIbHBIX W AKCIIEPUMEHTAILHBIX HCCIIEIOBATEIbCKUX 3a71ad. B
IIEJIOM COJIepXKaHUE Y4YeOHOro rmnpeamMeTa «XUMHUs» JAaHHOTO YPOBHS H3y4YeHUS
OPUEHTHUPOBAaHO Ha (POpMUpOBAHUE Yy OOYUYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
ISl TTOHUMaHUs  (QrIocopCKUX HIaeH, TaKuX KakK: MaTepualbHOE €IMHCTBO
HEOPTaHMYECKOTO M OPTraHUYECKOr0 MHUpPa, 00YCIOBICHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTH MPUPOIHBIX SIBJICHUN MyTEM SKCIIEpUMEHTA
U peuieHUus TPOTHUBOPEUYUH MEXKIy HOBBIMU (akTaMu ¢ TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJM XMMHUU B PEIIEHUU HKOJIOTHYECKUX TpoldsieMm, a
TaK)ke TPoOIeM COEPEKECHUS DHEPTETUUCCKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUHA 1 MAaTEPUAJIOB.

B mnnmanme pemeHus 3agad  BOCHUTAHUS, Ppa3BUTUS M COIMAIM3AIUU
OoOy4Jaronuxcsi MPUHATBIE TPOrPAMMONM MO XHMHH TOJIXOJbI K ONPEIEICHUIO
comepKaHUsT W  TIOCTPOCHHUS TIpeAMeTa MpeayCMaTpuBarOT  (OPMHPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX NEHCTBUN, MMEIONIMX 0a30BOC 3HAUCHUE IS Pa3TMUHBIX
BUJIOB JEATENHOCTU: pEIIeHUs NpoljeM, TMOouCKa, aHaiu3a U 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [JIi TNPUOOPETEHUS OIbITa MPAKTUYECKOH U
MCCJIEIOBATENbCKON EATeTLHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B MIO3HAHUH XUMUMU.

B nmpakthke mnpemogaBaHWsS XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHUs, MPU OMPEICICHUU
collepKaTeIbHOW XapaKTEPUCTUKU IeJiel W3y4eHHs TIpeIMeTa HampaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOM
JESATETBPHOCTH YEJOBEKAa M KaK OJHOTO W3 KOMIIOHCHTOB MHPOBOH KyJIbTyphl. C
METOIMYECKOM TOYKM 3PEHHS TaKOW TMOAXOJ K OINpENECTICHHUIO LeJed H3ydeHUs
MIpEeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

CorymacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IEJSIMH HM3YyYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsIOTCS:



e (dopmmpoBaHME CHUCTEMBl XHMHUYECKMX 3HAHUM  KaKk  BaKHEHIIeH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOWU
JeKAT KIIFOYEBBIC MOHATHS, (yHIaMEHTaIbHBIE 3aKOHBI U TCOPHH XHMHH,
OCBOGHHE s3bIKa HAYKH, YCBOCHHE W IMOHUMAaHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C MCTOpUEH HX
pa3BUTHUS U CTAHOBJICHHSI,

o (opMUpOBAHHE W Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHHS
BEIIECTB M XMMHUYECKUX PEaKINi, HEOOXOAUMBIX JIJIsl IPHOOPETCHUST YMEHUIMA
OPHEHTUPOBATHCS B MUPE BEIIECTB U XMMUYECKHX SIBJICHUN, UMEIOIINX MECTO
B IIPUPOJIC, B MPAKTUUECKOM U TOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JCATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM  XMMHUYECKOTO  JKCIIEPHUMEHTAa,  COOJIOJICHUEM  TPaBHII
0e301acHOro o0panieHus ¢ BEIIeCTBaAMHU.

Hapsny ¢ stum, comepikarenbHas XapaKTEpUCTHKA IeJIed U 3a7ad HM3ydeHUs
npeaMeTa B MporpaMMe Mo XMMUHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C
HOBBIMH TPHOPUTETAMHU B CHUCTEME CpeIHero oodmero obOpasoBanusi. CeromHs B
NPETOIaBaHUKM XUMUHM B OOJBIIEH CTEIEHU OTHAETCS MPEANOYTESHHE MPAKTUICCKOM
KOMIIOHEHTE COJIepyKaHMsI 0Oy4YeHHs, OPHEHTUPOBAHHOM HA MOATOTOBKY BBITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHM3allii, BIQJACIONICT0 HE HaO0OpoM 3HAHUN, a
(GYHKIMOHATFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH W yMEHUSMHU aKTHUBHOTO
NOJYyYCHHUsST 3HAHUH W TPUMEHCHHS WX B PEAIBHOW KW3HH JUIA PEUICHHUS
NPAaKTUICCKHX 3a/1a4.

B cBsi3u ¢ 3THM TpU M3yYCHHUH TpeaMeTa « XUMHS» TOMHHUPYIOIIee 3HAaYCHUE
nproOpeTaoT TaKUe LEIH U 33/1a49H, KaK:

ajanTamnus OOyYaroImUXcs K YCJIOBUSM JAHMHAMUYHO pPAa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICKTyallbHO  pPa3BUTOH  JUYHOCTH,  TOTOBOM K
camMo00pa30BaHUI0, COTPYJHHYECTBY, CAMOCTOSTCIBHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHii B KOHKPETHBIX JKM3HEHHBIX CHTYAIlUsX, CBS3aHHBIX C BEIIECTBAMH U UX
PUMEHEHHUEM;

dopmupoBaHne y  OOydYarONIMXCS  KIIOYCBBIX  HABBIKOB  (KIIFOYCBBIX
KOMIICTCHIIMI), WMMECIONMX YHUBEPCATBHOE 3HAYCHUE JUIsI PAa3IMYHBIX BHJOB
JESTELHOCTU: peIIeHuss MpoOJieM, MOWCKA, aHamu3a W o0paboTKM WH(POPMAIINH,
HEOOXOAUMBIX ISl PHOOPETCHHUS OIIbITA JACATEIBHOCTH, KOTOpAsi 3aHUMAET BaXKHOE
MECTO B TIO3HAHWUU XHWMHHU, a TaKkXKe JUIA OIEHKH C TMO3UIHMHA 3KOJOTUIECKOM
0€30MacHOCTH XapaKTepa BIUSHHS BEIICCTB U XUMUYECKHUX MPOIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX W TBOPUYECKUX
CHOCOOHOCTEN O0ydaroluXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NMPUOOpETaTh HOBBIC
3HAaHUA TI0 XMMHU B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh



COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUHU /JIi MOMCKAa W aHaiu3a ydyeOHOU u
Hay4HO-TIOMYJISIPHOM MH(POPMALIUK XUMUYECKOTO COJIEPKaAHUS;

(dopMupoBaHrEe U Pa3BUTHE y OOYYAIOIIUXCS aCCOIMATUBHOIO M JIOTHUECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUM W TMPOBEJECHUU XUMUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydarommxcsi  yOEKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBIEHHOCTH XHMHH, €€ BaXHOH pOJIM B PEIICHUH TJI00ANBHBIX MpobsieM
PAlMOHAJIBHOIO TPHUPOAOIIOIB30BAHUS, ITOMOJHEHHUSI YHEPrETUYECKUX PECYpCOB U
COXPAaHEHHUsl MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOIO
OTHOLIEHUS K MPUPOJE MU CBOEMY 3/I0pPOBBIO, a TakKe MNPUOOPETEHUs OIbITa
WCIIONIb30BAaHUSl TOMYYEHHBIX 3HAHUN [JS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM mutane cpesHero oouiero oopazoBaHus nmpeaMer «XuMush» 6a30Boro
YPOBHS BXOJUT B COCTaB NMPEAMETHOM 00sacTu « ECTeCTBEHHO-HAyUYHBIE ITPEIMETHD).

OO01iee 4KCiIO YacoB, OTBEAEHHBIX NIl U3yYEHUsS XMUMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, coctabisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Henelnto), B 11 kimacce — 34 gaca (1 gac B Henemo).

COJAEPKAHUE OBYYEHUA

10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHM4EeCKOM XMMHMM: €€ BO3ZHMKHOBEHHWE, Pa3BUTHE M 3HAYEHUE B
MOJIyYeHUM HOBBIX BEUIECTB M MarepuanoB. Teopus CTpOEHUS OpPraHUYEeCKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKeHUS. CTPYKTypHbIE (POPMYIIbI
OpraHu4eckux BemecTB. ['omomnorus, nsomepurs. XUMUYECKas CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o kiaccuukauMy OpraHUYecKUX BelecTB. HomeHkiatypa
OpraHUYeCKUX COEIMHEHMH (cucTeMaTuyeckas) W TPUBHUAIBHBIE Ha3BaHUS
BAXKHEUILINX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEUIECTB W MX IPEBpPALICHUM:
O3HaKOMJIEHHE C 00pa3llaMi OPraHUYECKUX BEIIECTB M MaTepHajlaMy Ha WX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJI OPraHWYECKUX BEUIECTB, HAOIIOJAEHHE M ONHMCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuM (IU1aBjieHUuEe, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl



AnKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psAa. Meran M 3TaH —
MIPOCTEUIINE MPEICTABUTENN AQJIKAaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHUs W TOpPEHHsA), HAXOXKICHUE B MPUPOAE, MOJIyYEHUE U
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHUE, FOMOJIOTUYECKHNA DPsifA. DTHUIIEH U IPOINUIIEH —
OpOCTEMIINE TPEACTAaBUTEIN AJKEHOB: (DU3MUECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u MetunOyrtagaueH-1,3: cTpoeHue, BakKHEHIINe
XUMHUYECKHE CBOWCTBa (peakuus mnoiaumepusauuu). [losydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETHIIEH —
MPOCTEUIIMI TPEICTABUTENb AJIKWHOB: COCTaB, CTpPOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuM THAPUPOBaHUS, TajJOre€HUPOBAHUS, TUApaTalUy,
TOpPEHMsI ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, (U3HUYECKME W XHMMHYECKHE CBOMCTBa
(peakuuu TaJOTeHUPOBAHUSA W HUTPOBAHUS), MOJYyYEHHE WU MPUMEHEHue. 1oryon:
cocmas, cmpoenue, pusuyecKue U XumuyecKue ceoUCmaa (peakyuu 2aio2enuposanus
U HUMpOBAaHUs), noayuenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBSA3b MEXAY YIJI€BOAOPOJIAMM, IPUHAICKAIUMH K PA3JIMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YII€BOAOPOAOB. IlpupoaHblii Ta3 M NOMYTHBIE
HedTauble ra3pl. Hedte u e€ mpoucxoxaeHue. CrnocoObl nepepaboTKu HEPTH:
MIEPEroHKa, KPEKUHI (TEPMUYECKHI, KaTaIUTHYEeCKHil), nuposm3. [IpoayKTsl
nepepadoTKu HePTH, UX NMPUMEHEHHE B MPOMBIILIIEHHOCTH W B ObITy. KameHHBIN
YTOJb U MPOAYKTHI €r0 MepepadoTKH.

OKCNepUMEHTAIbHBIE METOAbl M3yYEHHUS BEUIECTB M MX MPEBpalICHUM:
O3HAaKOMJIEHHE ¢ 00pa3llaMu IIacTMacc, KaydyKoB M pe3uHbl, Kojuiekuun «Hedptb» n
«Yronb», MOJAEIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB H TaJlOr€HONPOU3BOJHBIX,
MPOBEJCHIE PAKTUIECKON PabOThI: MOJyUYEeHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuétnrble 3amaun.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKLUUU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxxamme opranudyeckue CoeJHHECHUS

[IpenenbHble  OAHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHON: CTPOCHHUE,
¢uznueckue M XMMHMYECKHE CBOMCTBA (peaklUMW C aKTUBHBIMU METaJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHE), TIpPUMEHEHHE. BoAOpOaHBIE CBS3HM  MEXKIY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBME METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.




MHoroaToMHbI€ CIIUPTHI. DTUJICHIJIMKOJIb U TJIUIEPUH: CTPOCHHUE, PU3UYECKUE
M XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMM  METaJlJIaMH,
KaueCTBEHHAs] peaklusi Ha MHOroaTOMHBbIE CHUpThI). [lelicTBUE Ha OpraHu3Mm
yenoBeka. [[pumMeHeHre rimmuepuHa U STUIIEHTJIMKOJIS.

@deHoJl:  CTPOCHHE MOJEKYNIbl, (U3UYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunoctsh (penona. [Ipumenenne geHona.

Anpaerunbl u kemownsi. DopMaNbIAETHI, alleTATBICTHI: CTPOCHHE, (PU3nUIecKue
U XUMHUYECKHE CBONCTBA (pEaKIMU OKHUCJIEHUS W BOCCTAHOBJICHUS, KaYECTBEHHBIC
peakumn), NoJIy4YeHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TpeeiibHbIe KapOOHOBBIE KUCIOTH. MypaBbiHasi U yKCycHas
KHUCJIOTBI: CTpOEHUE, (PU3MYECKUE M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCIIOT, peakius dTepruduKanum), nogydyeHue u npumeHenue. CteapuHoBas U
OJICMHOBAsi KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblna Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxnble 3¢upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['UAPOIN3 CIOKHBIX
a¢upoB. Kupel. ['maponus xupos. [Ipumenenue xupoB. buosornueckas poiib
AKHUPOB.

VYrneBosbl: coctaB, Kiaccuukaius yrieBogaoB (MOHO-, AU- U TIOJIMCAXapHIbI).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI,
busnyeckre U XMMHYCCKHE CBOMCTBa (B3ammozeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHME aMMHAa4YHbIM PacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpoKEeHHE
[JIFOKO3bI), HaXOXJEHWEe B TMPUPOJAE, MNpUMEHEHUe, OuojJoruueckas pob.
®otocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u nemnono3a Kak NpupoAHbie moiumepbl. CTpOeHHE Kpaxmalla U
nemono3bl.  dusznueckue W XUMHUYECKME CBOMCTBA KpaxMmana (TUIPOJIH3,
KaueCTBEHHAS PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3YUEHMs] BEIIECTB M WX MPEBPAIICHUI:
MPOBE/ICHHE, HAOJIOJICHHE W OINKCAHWE JCMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbBIC PEAKIIMU OJHOATOMHBIX CHHUPTOB (OKHUCICHHE 3TaHOJIA
okcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHE TJIMLEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) m ruapoxkcumom wmemu(ll), B3ammomelicTBHe Kpaxmajaa C HMOJIOM),
MPOBEICHHE MPAKTHUECKONU PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnble 3anaumn.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTAa PEaKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MTPOTYKTOB PEAKITUN ).

A30TCcoaepxKalne OpraHu4eCKUe COCIUHEHUS.



AMHHOKHCIIOTHI KaKk amM(pOTEpHbIE OpraHUYecKue coeluHeHus. Ou3znyeckue u
XUMHUYECKUE CBOWMCTBA aMHMHOKHUCIOT (Ha mOpuMepe TiuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mHpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHas CTPyKTypa OelkoB. XHUMHUYECKHE CBOWCTBA OEIJIKOB:
TUIPOJIN3, ICHATYpALlMs], KAYECTBEHHBIE PEaKIIMK Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M UX MPEBPAILICHUI:
HaOJI0JICHUE U OINUCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalus OENKOB MHpU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMouieKyJISIpHbIE COeIUHEHUS

OcCHOBHBIE TIOHSITHUS XMMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHSIS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNA —
MOJUMEPU3ALUS U TOJIMKOHCHCALIHS.

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHsS BEHIECTB M HUX [PEBPAILCHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXIpeaAMETHBIX CBA3€H MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIaCCE OCYIICCTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHITHUH, SIBISIOMIMXCS CUCTEMHBIMHU JIJI OTIEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: SIBJICHUE, HAy4YHBIA (PaKT, THUIIOTE3A,
3aKOH, TEOpHs, aHAMW3, CUHTE3, KiacCHUUKAIMs, MePUOIUYHOCTh, HAOIIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOICIIMPOBAHUE.

®duzuka: maTepus, DHEprus, Macca, aroM, DdJEKTPOH, MOJIEKYJa,
ASHEPreTUYECKU YPOBEHbB, BEIIECTBO, TE€NO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(bu3nYecKue BEJIMYUHBI U €IMHUIIBI UX H3MEPEHUSI.

buonorusa: kmerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OHOJOTMYECKH aKTUBHBbIC BellecTBa (O€IKH, YTrIEBOJbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMble, TOTUIMBO,
pecypchl.

TexHOoJIOrust: MUIIEBbIE TPOIYKThI, OCHOBBI PAllMOHAIBLHOIO MUTAHUS, MOIOILUE
Cpe/ACTBa, JIGKAPCTBEHHbIE M KOCMETHMYECKHE TIpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJTACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKUH 37IeMeHT. ATOM. Sipo atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHEepreTUYeCcKUe ypOBHHU, MOAYPOBHH. ATOMHBIC OpOWTaniu, S-, P-, - DIIEMCHTHI.
OcobeHHOCTH paclpeneseHus 3JIEKTPOHOB MO OpOuTaIsiM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUS aTOMOB.

[Tepuoguueckuii 3akoH u Ilepronnueckas cucremMa XUMUYECKHX 3JIEMEHTOB /.
N. Menneneesa. CBsA3p INepuoanueckoro 3akoHa u Ilepumoanyeckoid CHCTEMBI
xuMudeckux smeMeHTtoB J[. M. MengeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB H
0o0pa3zyeMbIX UMM IPOCTHIX U CI0KHBIX BEHIECTB 10 TPyIIaM U IepruoaaMm. 3JHa4YeHUe
IIEPUOINYECKOI0 3aKOHA B Pa3BUTHUN HAYKHU.

Crpoenne BemecTtBa. XHUMHYECKas CBSA3b. BHIbBI XUMHUYECKOH CBS3U
(koBaJieHTHasi HENOJspHAas W MOJSIpHAs, WOHHAs, MeTaJUIM4eckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKLenTopHslii). BomoponHas cBsA3b. BalleHTHOCTB. DIJIEKTPOOTPULATEIBHOCT.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. [HWINBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAINYECKOW PEIIETKHU.

[lonsiTMEe O nOMCHEpCHBIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HETHYeCKas CBA3b HEOPTraHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

XUMHYECKasT ~ PEaAKIU. Kimaccupukanus  XMMHUECKHMX  peakIuid B
HEOPraHWYECKON U OPraHNYECKON XMMUU. 3AKOH COXPAaHEHUSI MacChl BELIECTB, 3aKOH
COXpaHEHUS U MPEBPALLECHUS SHEPTUH NTPU XUMUYECKUX PEAKIIUIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (hakTopoB. OOpaTtumble
peakuuu. XuMH4YecKoe paBHOBecue. @DakToppl, BIHAKOIIME HA COCTOSHHUE
xumuaeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onextposutuyeckas nauccormanusa. CwibHble U ciabbie AnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs BELUIECTB M MX IPEBpPALICHUI:
nemoHcTpanus Tadmui «llepuoamdeckass cucteMa XUMHUYECKUX 3yeMeHToB JI. U.
MenneneeBay, HU3ydyeHHE MOJENIEH KPUCTAIUIMYECKUX PpEIIETOK, HaOMI0IeHue u
OMKCaHUe JAEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OMBITOB (Pa3jioKEHUE MEPOKCUIA



BOJOpPOJa B MIPUCYTCTBUM KaTaln3aTOpa, ONPEACICHUE CPENbl PACTBOPOB BEILIECTB C
MIOMOINIBI0 YHUBEPCATBLHOIO WHIUKATOpPA, PEAKIMU MOHHOTO OOMEHA), MPOBEIICHUE
MpPaKTHUECKON paboThl «BiusHUe pa3iauuHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkuum».

Pacuérurlie 3agaun.

Pacuétel 1O ypaBHEHHSAM  XUMHYECKUX pEaKkIud, B TOM  4YHUCIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C UCHOJIB30BAHUEM TOHITUSA «MacCOBast J0JIA
BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramel. [lonoxxenue HemeramnoB B Ilepuoanueckon cucteMe XUuMUYECKUX
sanementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. (DU3MYECKHE
CBOMCTBa HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe KHUCIOpOoja, CEphI,
dbochopa u yraepona).

XHUMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbI, a30Ta,
docdopa, yriiepoaa U KpEMHHUS) U UX COCTUHEHUN (OKCUIOB, KHUCIIOPOICOIEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprmeHeHne BaXKHEUIIIMX HEMETAJJIOB U UX COCTMHEHUN.

Meramnbl. [lonoxenue meraimoB B Ilepuoguueckod cucTeMe XUMHYECKHX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTpPOEHHUS DJIEKTPOHHBIX 000JI0YEK
atomMoB MeTaioB. OOmme Qusnyeckue cBoiicTBa MetamioB. CrjlaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUIN PSJT HAITPSYKEHUN METAJIIOB.

XUMUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJIOB (HATPUM, Kaluid, KaJblIUMH,
Mar"Hui, aJlOMUHUH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mme crocoObl monydeHus: mMeTawioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIbHBICE METOJIBl M3YYEHHUS BEIIECTB W WX MPEBPALLCHUMN:
M3yYeHHE KOJUJIEKIIMU «MeTauibl U CIUIaBb», 0Opa3ll0B HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/a4, HaOII0JeHUE W ONHCaHUuE JICMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIUA Ha KATUOHBI METAJIIOB).

PacuéTnrblie 3amaumn.

Pacuérel Macchl BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce Wi OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacd€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CJIA OJTHO U3
BEIIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponp xuMum B 0OecreueHHWH HKOJOTHYECKOW, IHEPTeTUYECKOW M THIINEBON
0e30macHOCTH, Pa3BUTUM METUIMHBL. [loHSATHE O HaAyYHBIX MeETOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOIYYEHHS
BKHEUIIINX BEIIECTB.

YeoBeK B MHpE BELIECTB M MATEPUATIOB: BaXXHEHIIME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepHUalibl, KPACKU, CTEKIJIO, KEpaMUKa, MaTepHUabl
JUIS SIIEKTPOHUKHU, HAHOMAaTEepUabl, OPraHUYECKHE U MUHEPAJIbHBIE y100pEHUSI.

XuMusi W 3]I0pOBbE YEJIOBEKA: IpaBWJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuja OE30MACHOTO HCIOJIB30BaHUS MPENapaToB ObITOBOM XHUMHH B
MMOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHbIX CBA3EH MPU M3YUEHHUH OOIIEeH U HEOPraHU4eCKOU
xumud B 11 kacce ocyniecTBIsSE€TCS YEPE3 UCIIONIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAayYHbIX MOHSATUM, TaK U TOHITHH, SBISAIOIIMXCA CUCTEMHBIMHU ISl OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: Hay4dHbId (DakT, TUIOTE3a, 3aKOH,
TEOpus, aHajlu3, CHUHTE3, KIacCU(pUKalusi, MNEPUOAUYHOCTb, HAOJIOJICHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SBICHHE.

®u3uka: Marepus, SHEPIus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TON, PAJIMOAKTHBHOCTb, MOJIEKYJa, YHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIWYMHBI M EIUHHIBI HX
U3MEPEHHUSI, CKOPOCTb.

buonorusa: kineTka, opraHusM, DJKocucTtema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusa: MuHepasbl, TOpPHbIE HOPOJIbI, TMOJE3HbIE HCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUTYPIHsi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3IMCTBEHHOE MPOM3BOACTBO, MUIIEBas
MPOMBIIUIEHHOCTb, (dapmaneBTUyecKass ~ MPOMBIIIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX IpEenapaToB, MPOU3BOJICTBO KOHCTPYKLUHMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHASI IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA TTPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4aronMMuUCs TOporpaMMm  CcpefaHero obumiero oOpa3oBaHus — (JIMYHOCTHBIM,
METalpeAMETHBIM W NpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM Ui



pa3pabOTKH IUJIAHUPYEMBIX pE3yJbTATOB OCBOCHUSI IMPOTPaMM CpPEIHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-ICATEIILHOCTHBIN TTOIXOI.

B cooTBercTBUM ¢ CHCTEMHO-ACSATEIBHOCTHBIM TOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpenMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWe OOYYAIONIMMUCS POCCHUICKON TpaKJaHCKOW HWICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIHbHOCTH U CAMOOTIPE/ICIICHUIO;

HaJM4Me MOTHUBAIMH K O0yUCHHUIO;

I[eJICHANPaBICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
TESATETPHOCTH IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, TPHUCYITAMHU IICJIOCTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYKUE TMPABOCO3HAHUSI IKOJIOTMUYECKOM KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
I[EJTU ¥ CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM9HOCTHBIE pe3ybTaThl OCBOCHUS TIpPeAMETa «XHUMHUS» JOCTUTAIOTCS B
C€AMHCTBE YyYEOHOH W BOCIUTATEIBHOW JESITEIHHOCTH B  COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U
ujeaaMu pOCCUNUCKOTO IPaskIaHCKOTO OOIIECTBa, MPUHITHIMU B OOIIECTBE HOPMaMU
W TpaBWIaMU TIOBEJCHHS, CHOCOOCTBYIOIIMMU TIPOIECCaM  CaMOIIO3HAHMS,
CaMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O00yUYaOIIIHUXCS.

JIM9HOCTHBIE  PE3yJNbTaThl  OCBOCHUS TMpeAMeTa «XUMHUS»  OTPaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM ¢ TPAKTUYECKON JCSATEIHHOCTH
OoOy4Jaronuxcsi Mo peain3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHCIIC B
JacTH:

1) rpamaaHCKOro BOCIIUTAHUSA !

OCO3HaHUS O00YYAIOUIUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY W NMPABOMOPSJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax © TPABWIAX MEXKIMIHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW JEATEIHLHOCTH MPHU CO3TAHUU yUEeOHBIX
MIPOCKTOB, PEIICHNN Y4€OHBIX M TO3HABATEIBHBIX 33724, BBHITOJHCHHH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh M TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKYy U
apTyMEHTHI IPYTUX MPU aHATN3E PA3INIHBIX BUIOB YUCOHOM JEATECILHOCTH,

2) IATPHMOTUYECKOT0 BOCTTUTAHUA:

[IEHHOCTHOTO OTHONIICHUSI K HCTOPUYECKOMY H HAYYHOMY HACIEIUIO
OT€YECTBEHHON XMMUM;



yBaXEHUSI K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPUU U MPAKTUUYECKOTO
MPUMEHECHUSI XUMHUM, OCO3HAHUS TOrO, YTO JOCTHMXKEHUS HAYKU €CTh PE3yJbTaT
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTUBOB B MOJIYYEHHUH U MOCJIEIYIOUIEM aHAIN3e
uH(GOpPMAIH O IEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XUMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUMBATh CBOE TMOBEJCHHE M TMOCTYNKH CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUNA HTUX
MIOCTYTKOB;

4) gpopMupoBaHNs KyJbTYPHI 310POBbS:

MOHMMAaHUSl [IEHHOCTEH 3I0poBOro W  0Oe30macHOTo  o0pa3a  KHM3HU,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (PU3HYECKOMY H
MICUXWYECKOMY 37]0POBBIO;

coOmro/ieHnss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM ACATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTHM TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYyaIUAX, YTPOKAIOIINUX 3[I0POBBIO U )KU3HU JIFO/ICH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIEeI0BATENbCKON
NeATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTUE B PEIICHUM MPAKTHYECKUX 33724 COLUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3Y4YEHUIO Mpodeccuil pa3IMyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS MTPEAMETHBIX 3HAHUH TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HWHIUBHIYAIBHOW  TPAaCKTOPUHU
oOpazoBanusi, Oyayrieit mpodeccuu u peanu3ani COOCTBEHHBIX )KU3HEHHBIX TIAHOB
C Yy4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XWUMHH, HWHTEPECOB W
noTpeOHOCTEM 00IIIeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU TII€IECO0OPA3HOTO OTHOIICHUS K TMPUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;



[OHMMaHUsl TIJIOOAJTBHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM, BIUSHUA
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH HCTIONb30BAHUS JOCTHKEHUN XUMHUH VISl PEIICHUS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOAOIIOIb30BaHNS;

AKTHBHOTO HENPUATHUSA JNEUCTBUH, IPUHOCSIINX BPEI OKPYXKAIOIIEH PUPOIHON
cpele, yMEHHUs IPOTHO3UPOBATH HEOJIArONpPHUATHBIE HKOJOTUYECKUE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, DKOJOTHYECKOM KYJIbTYPHI,
OIIBITA JEATEIIBHOCTU DKOJIOTUYECKON HAIIPABICHHOCTH, YMEHHs PYKOBOJICTBOBATHCS
MMH B [TO3HABATEIbHON, KOMMYHUKATUBHON U COLMAIbHOM MPAKTHKE, CIIOCOOHOCTU
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UAECOJIOTHH XeMO(poOUH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c()OPMUPOBAHHOCTH  MHUPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKH;

NOHMMaHUsl CHEUU(PUKHA XUMHUM KaK HayKd, OCO3HaHMA €€ pOoau B
(GOpMHUPOBAHUH PAIMOHATILHOIO HAYYHOTO MBIIUJIEHUS, CO3JaHUHM LEJIOCTHOIO
MPEACTABICHNUS] 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOAbI M YEIIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM M peueHuH MNpoOJeM COXpaHEHUs
IIPUPOHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JJISI COBPEMEHHOM IMBUIU3AIUH:
B €€ T'YMaHUCTUYECKOM HANpPABJICHHOCTU M BaXXHOW POJU B CO3JaHMM HOBOHM 0a3bl
MaTepualbHOW KYJbTYpbI, PEIIEHUN TNIOOAIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUSA
YEJIOBEUYECTBA — CBIPBEBOM, DJHEPIETUYECKOM, MHUIIEBOM U  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, 00ECIIEUEHUH YCIOBUI YCIEUIHOIO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH  METOJIOB
MO3HAHUS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH MCHOJIb30BATh
MoJlyyaeMble 3HaHMs JJIsl aHaJM3a U OOBSCHEHUS SIBJICHUM OKpY’KaIOLEro Mupa U
NPOUCXOISAIIUX B HEM HM3MEHEHUN, YMEHUS JelaTb 0OOOCHOBAHHBIEC 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ MCMOJb30BaTh XHUMHUYECKUE 3HAHUS Jis
pelieHus npobyieM B peabHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKOMN AESTEIbHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHUIO U
caMO0Opa30BaHUIO, K AaKTUBHOMY I[IOJIYYEHMIO HOBBIX 3HAHUM 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B paziu4HbIX chepax mpodhecCHoHaTbHOU
NEATEIBHOCTH.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHble pe3ylnbTaThl OCBOCHHUS YYeOHOTO mpeamera «XUMHS» Ha
YPOBHE CpeHEro 001ero 00pa3oBaHus BKIOYAIOT:

3HAYNMBbIE TUIS (dopMupoBaHus MHUPOBO33pEHUS oOyyaroumuxcs
MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, SHEPIUs, SIBJICHUE,
IPOLECC, CUCTEMA, HAay4YHbIM (DAaKT, MPUHLMNI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHblE Y4YeOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJIsTUBHBIE), obecneunBarome (GopMUpoBaHUE (PYHKIIMOHAIBHON I'PaMOTHOCTH
U COLMATIbHON KOMIETEHIIMH 00y4YaroInXCs;

CIOCOOHOCTh OOYYaIOIMXCSI UCIOJIb30BAaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS U yHUBEpCajbHble  Yy4eOHblE  JCHCTBUS B
ITIO3HABATEIIbHON U COLMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBaanenue YHHBEPCATbHBIMHU y4eOHBIMHU M03HABaTEeJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHHM HX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh IMPU OCBOEHUW 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHHUS —
BBIJICJISITh XAPAKTEPHbIE NPHU3HAKM MOHATHM M YCTaHABIMBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IJi1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU ISl KJIacCU(UKAIIMU BEUIECTB U XUMUYECKUX
peaKLnil;

YCTaHaBIMBAaTh IMPUYUHHO-CIECICTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTh JIOTMYECKUE pacCyXAeHHUs (MHIYKTUBHbBIE, JIEAyKTUBHbBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B paccMaTpUBAEMBIX
ABJICHUSX, (POPMYIMPOBATH BHIBOBI U 3aKIIOUECHMS;

MIPUMEHATHh B IPOLECCE NO3HAHUSA, MCIOJb3yEeMble B XHUMHHM CHMBOJUYECKUE
(3HaKOBBIE) MOJENH, NPEOOPa30BBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHIMA
3HaK (CMMBOJ) 3JIEMEHTA, XUMUUYECKasi (opMyJia, ypaBHEHNUE XUMHUECKON PEAKIUN —



OpU pEIICHUH YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/lad, NPUMEHSThH
Ha3BaHHbIE MOJEJbHBIC MPEACTABICHUS [JIs BBISBICHUSA XapaKTEPHBIX MPH3HAKOB
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEUIECTB U XHUMHUYECKHX
peaKkiuu;

(GopMyTUpOBAThH LIETH U 3a/1a4l UCCIIETOBAHMS, UCIIOIb30BaTh IOCTABICHHBIC U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI uisi (OPMHUPOBAHMS THUIOTE3bl IO TPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXK/CHUI;

BJIQJIETh HABbIKAMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS M IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATH 33 XOJOM
MpoIIECCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
000O0IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIAHHON paboTe;

MpUOOpeTaTh  OMBIT  YYEHUYECKOM  HCCIENOBATENbCKOM U MPOCKTHOM
NEeSATENbHOCTH, IPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJ0OB pELICHUS] NPAKTHUYECKUX 3alady, MPUMEHEHUIO Pa3JIMYHbIX METOAOB
ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCA B  PA3NIMYHBIX HUCTOYHHUKAX HUHGMopmanuu (HAy4dHO-
MOMYJIspHAsk TUTEPATYpA XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE MTOCOOUS, PECYPChI
WNurtepHera), aHanu3upoBaTh HWH(OpPMAIMIO  PA3IUYHBIX BUIOB ©  (GOpM
IIPEICTABIICHUS], KpUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMyIMpOBaTh 3aMPOCHl U MPUMEHATH PAa3JIMYHBIE METOJbI NPHU TOHUCKE U
orObope wuHpOpMaIMK, HEOOXOAMMOM [JIsi  BBIIIOJIHEHHS  y4eOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMalun
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEACTBA MPHU paboTe C XUMUYECKOU
uHpopMalueli: MPUMEHATh MEXNpeaMeTHbe ((pU3nYeckrne M MaTeMaTHUYECKHE)
3HAKW U CUMBOJIBI, (hOpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJITHOCTH.

OBJageHne YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMHY IECTBUSIMU:



3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMbI B XOJ€ AHAIora W/WiH
JUCKYCCUH, BBICKa3bIBATh HUJIEU, (POPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS PEII0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMEH pPE3YJIbTATOB I103HABATEJIBHON JESATEIBHOCTH,
[OJIyYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHMKAMU IPH BBIIOJHECHUU
XUMHUYECKOTO JKCIIEpUMEHTA, MPAaKTHUYECKON padoThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alii yueOHOro MpoekTa U GopMyIupOBaTh BBIBOBI 110
pe3yabpTaraM NPOBEAEHHBIX HCCIEHOBAHUW IyTEM COIVIACOBAHUS ITO3HUIMM B XOJIE
00CYyKIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiaieHue YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYILIECTBIATH CBOK II03HABATEIbHYIO
NEATENbHOCTD, OIpenensas €€ Lend Y 3aJadd, KOHTPOIMPOBAaTb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIMIOJTHEHUM Y4E€OHBIX M HCCIEAOBAaTENbCKUX 3a/]ay, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CIIOCOO HX pElIeHUs € YYETOM MOJIYYEHHs] HOBBIX 3HAHUUA O
BEILIECTBAX U XUMMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOCH ACATEIBHOCTA HA OCHOBE CaMOaHaJIM3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

IIpenmeTHbIe pe3ysIbTaThl OCBOCHUA Kypca «OpraHudeckas XuMUs» OTPaKaroT:

chOpPMHUPOBAHHOCTh  TPEACTABICHHMM O  XHMHYECKOM  COCTaBIISIOICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIU XMMHUHU B NMO3HAHUU SIBJICHUW MPUPOJIBL,
B (OpPMHUPOBAHUU MBINUICHUS M KYJbTYPhl JHYHOCTH, €€ (yHKIIMOHAIHHOM
IPAaMOTHOCTH, HEOOXOJAMMOM [JIsi pEIIeHUs MPAKTHYECKUX 3aad M DKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIQJICHUE CHUCTEMOM  XWMHUYECKHX  3HAHWH, KOTOpast BKJIFOUAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUUECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0uKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XHMHUYECKas CBS3b,
cTpykTypHas ¢dopmyna (pa3BEpHyTass W COKpailéHHas), MOJIb, MOJISIpHAs Macca,
MOJISIDHBIH  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANbHAS TPYIIa, paauKal,
W30MEpPHsI, U30MEPBI, TOMOJIOTUYECKHUMN PSAJl, TOMOJIOTH, YIJIEBOJIOPOAblL, KUCIOPOI U
a30TCOJICpXKAIIME  COCIMHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHUS); TEOPUM W 3aKOHBI (TEOpHUsS CTPOCHHUS
oprannueckux BemiecTB A. M. ByrtinepoBa, 3aKOH COXpaHEHHsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XHWMHUHU;, MHUPOBO33PECHUECKHE 3HAHUS,



JeKallue B OCHOBE MOHUMAHUS PUUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM,
(aKTOJOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, IMOJYyYEeHWH U O€30MacHOM
WCITOJIb30BAaHUN BAXHEUITUX OPTraHWYECKHX BEIIECTB B OBITY M IMPAKTHYCCKOU
NEeSITETbHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKH TOHATUMH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHS MpU
OTHMCAHWM COCTaBa, CTPOCHUSI M IPEBPAIICHUI OPTaHNYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH MCIOJb30BaTh XUMHYECKYI0 CHUMBOJHKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) Gopmy
OpraHUYECKUX BEIECTB U YPaBHEHUN XUMUYECKUX PEAKIIMM, N3rOTABIMBATH MOJIEIIU
MOJICKYJT OpPTaHWYECKUX BEIMICCTB JUIA WUIFOCTPAIMM WX XHMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAICKHOCTh HW3YUCHHBIX
OpraHMYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynmne coeluHeHud (YriaeBOAOPOJbI, KHUCJIOPOJ U  a30TcoJeprKallue
COCIMHCHUSI, BBICOKOMOJICKYJISIDHBIC COCAMHCHMS), JaBaTb WM Ha3BaHHUS IIO0
cuctematndeckoir HomeHkiatype (IUPAC), a Takke NpPUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTJCNIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMWIEH, AaleTUJICH,
STWICHTJUKOIb, TIUIEPUH, (GeHo, (opMaibIeru, aleTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHUCIIOTa, OJICMHOBAsl KUCJIOTA, CTEApPUHOBAs KHCIJIOTA, TIIIOKO3a,
dbpyKTO3a, Kpaxmal, eJUTI0JI03a, TIUIHH);

c(OPMHPOBAHHOCTL YMEHHS OIPEACIATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemectB A. M. BytiepoBa s 00BsSCHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOSHUS; 3aKOH COXPAHCHHS MacChl BEIIIECCTB;

c(hOpMHPOBAHHOCTh YMCHHI XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (DU3UUCCKUE
M XHUMHYECKHE CBONCTBA THUNUYHBIX TPEICTABUTENICH PA3JIHYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTwIeH, OyTaanen-1,3,
MeTwiOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJIICHTJIMKOb, TIUIEPUH, (HEHOII,
areTanabJIeTH ], MypaBbUHAS M YKCYCHAas KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0JI03a,
aMUHOYKCYCHAasl KHCJIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C HCIOJIb30BAHHEM
CTPYKTYPHBIX (hOPMYT;

c(hOpPMHPOBAHHOCTh YMCHHS XapaKTEPH30BaTh HMCTOYHUKH YTIICBOJIOPOTHOTO
CeIpbs (He(Th, TPUPOHBIN a3, YroJib), CIOCOOBI UX MEePepabOTKU U MPAKTUYECKOE
MpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(OPMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA



pPEaKIMM M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIECTB
WJIM NPOAYKTOB PEaKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMOM 3HAHWN 00 OCHOBHBIX METO/axX
HAy4YHOT'0 TTO3HAHMS, UCIIOIb3YEMBIX B XUMHUHU MPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJIeHUM (HaO0/IeHHe, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS [T MPUHATUSA PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOATh TpaBWia IMOJb30BAHMS XUMHUYECKON
nocyaod u nabopaTopHbIM OOOpYAOBaHHMEM, a TakXke IpaBuia OOpalleHus c
BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU [0 BBIIOJHEHUIO J1AOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh UM  BBIIOJHAT XUMUYECKUN
AKCIIEPUMEHT (TIPEBPALLEHUS OPraHUYECKUX BEUIECTB IPH HArpeBaHUM, MOJYyUYEHHE
ATUJIEHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BELIECTB,
JeHaTypauus OEJIKOB IIPU HarpeBaHUU, [IBETHbIE peaKLUU OEIKOB) B COOTBETCTBUU C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIIEHUH C BEMIECTBAMU U JIA0OPATOPHBIM
000pyJ0OBaHUEM, NPEJCTABIATh PE3YyIbTaThl XMMUYECKOIO SKCIEPUMEHTA B (opMe
3allUCH YpPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (HOpMyIHpoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uHpopManuIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, UaTEpHET U ApYyTrUX);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuiia 9KOJIOTUYECKHU
1eJ1ecCO00pa3HOro TMOBEJACHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEISX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYXKAIOLIEW INPUPOAHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI Ha >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MoHUMAas cMbica mnokazatens [IJIK, mosicHaTe Ha mnpumepax crocoObl
YMEHBLIEHUS U IPEIOTBPALICHHS UX BPEJHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

UIg 00yYaromMXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUMU;

UIA  CIenbIX W cAa0OBUASAIIMX OOydYarolIUMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHyI0 cucteMmy oOo3naueHuid JI. bpaiinms st 3amucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs»
OTpaXkaloT:



CcOPMUPOBAHHOCTh  MPEACTABICHUH: O  XMMHYECKOH  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B ITIO3HAHUU SIBJICHUM MPUPOIBI,
B (OpPMUPOBAHMM MBIIUICHUS W KYJIbTypbl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOW JJIi pEUICHUs] MPaKTUYECKUX 3a7ad M SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUM,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONIME TMOHATHA (XHMHUYECKHA D3JEMEHT, aroMm, wu3orom, S-, pP-, d-
AIIEKTPOHHBIE OpOWUTAIM aTOMOB, HOH, MOJIEKYJla, MOJIb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCJICHUS, XUMHWUYECKas CBA3b
(xoBaJIeHTHAsi, MOHHAsA, METaJUIMYECKas, BOAOPOJHAs), KpUCTaNINYECKash peméTKa,
TANBl ~ XAMHUYECKUX  PEaKUUW, pacTBOp,  JAJEKTPOJMUTBI,  HEIIEKTPOJIUTHI,
ANEKTPONIUTUYECKAST ~ AUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb
XUMUYECKON peakIMi, XUMHUYECKOE pPAaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOIIMTUYECKON TUCCOLMAINY, Itepuoandeckuii 3axoH 1. 1. MenneneeBa, 3aKkoH
COXPAaHEHMUSI MAacChl BEILECTB, 3aKOH COXPAHEHUs W IPEBPALLCHUSA DHEPIUM IIPU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHI  SI3bIK  XUMUH,
MHPOBO33PEHYECKUE 3HAHUSA, JIeKAIIME B OCHOBE ITIOHMMAHMUS IPUYMHHOCTH H
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJIyYeHUU U 0€30IaCHOM HCIOJIb30BAHMM Ba)KHEWIINX HEOPraHUYEeCKHX
BELIECTB B ObITY U MPAKTUYECKOM €A TEIHHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE NPHU3HAKH TMOHATHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATUS IIPU
ONMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIMONB30BATh XUMHYECKYIO CHUMBOJIMKY MJis
coctaBieHuss  (GOpMyd  BELWIECTB M YpPaBHEHHUW  XMMUYECKHX  PEaKIHid,
cuctremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIBHBIX
HEOPraHWYECKUX BellecTB (yrapHblii Tra3, YIJIEKUCHbIA a3, aMMHaK, TramiéHas
W3BECTh, HETAILEHAS U3BECTh, TUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIUYHOIO COCTaBa, BUI XUMHUYECKOU
CBSA3U (KOBAJICHTHAsl, HOHHAs, METAJNINYECKasi, BOJOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW pEmETKA KOHKPETHOrO BellecTBa (aTOMHAs, MOJIEKYJspHad,
VMOHHAs, METaJUIMYECcKasi), XapakTep cpeabl B BOAHBIX PAaCTBOPAX HEOPIaHMYECKHUX
COCJMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTh HEOPTAHUYECKHUX
BELIECTB M0 UX COCTaBy K ONPEAENIEHHOMY KJacCy/TpyIIe COeAMHEHUN (IpOCThIe
BELIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJbI, OCHOBAHUS, KHCIOTHI, aM(pOTEpHBIC
TUAPOKCHUIBI, COJIN);



c(hOpMHUPOBAHHOCTh YMEHUHN PaCKphIBaTh CMBICI Mepuoandeckoro 3akona Jl. U.
MeHnneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BATh IJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 mnepuonoB Ileproauyeckoil CHCTEMBI XHUMHYECKHUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ys MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOUTaNIN», «IHEPTETHUUECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHUYECKUX DBJEMEHTOB M HMX COCIAMHEHUN MO NEepuojaM U Tpyliam
ITeprnoanyeckoil cucrempl XuMUUeCKUX 31eMeHTOB [. . Menneneesa;

chOPMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIWE
XUMHUYECKHUE  CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHME TE€HETHUUECKON CBS3UM MEXAYy HEOPraHUWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMHUYECKHUE PEaKIUU IO
pPa3IMYHBIM TPU3HAKAM (YHUCIy MU COCTaBy pPEarupyroluX BEIIECTB, TEIIOBOMY
addekTy peakuuv, W3MEHEHHIO CTEIEHEW OKUCICHHS SJIEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHUH COCTABJISITH YPaBHEHUS PEAKIMN pa3InYHBIX
THUIIOB, TIOJIHBIE M COKpAIEHHBIE YPaBHEHUS PEAKIM MOHHOTO OOMEHA, yUUTHIBAS
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

chOpPMHUPOBAHHOCTh ~YMEHUW  MPOBOJUTH  PEAKIUM, TOJTBEPKIAIOIIUE
KaueCTBEHHBIA COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, paclo3HaBATh
ONBITHBIM IMYTEM HMOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

chOpPMUPOBAHHOCTh ~ YMEHHMH  pPacKpbIBaTh  CYIIHOCTb  OKHUCJIHUTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OajiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHUU OOBICHITH 3aBUCUMOCTH CKOPOCTH XWMHUUYECKOU
PEaKIMK OT PAa3TMYHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aenctus (npunuui Jle Hlatense);

chOpPMHUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXale B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAyYHBIX MPUHIUNAX M|
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM
MOHSTHUSL «MacCOBasi JI0JI BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHU Ta30B MpU
XUMUYECKUX PEaKIMAX, MacChl BEIIECTBA WM 00BEMA Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIHH



BEILIECTB, TEIUIOBOTO 3(P¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHUS MaccChl
BEILECTB, IPEBPAILICHHS U COXPAHEHHS SHEPTUH;

c(hOpPMHPOBAHHOCTh YMEHHUH COOJIOATh TpaBWja IMOJb30BAHMS XUMHUYECKON
nocynoi u jabopaTopHbIM O00OpYyJIOBaHHMEM, a TakKXe IMpaBuja oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSIMHU IO BBINOJHEHHUIO JaOOpaTOPHBIX
XUMHYECKHUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBINOJHATH XHUMHYECKUN
AKCIIEPUMEHT (Pa3J0KEHUE MEPOKCUAA BOAOPOJAa B IMPUCYTCTBUU KaTaJIM3aTOPA,
OINPENEIICHUE CPEABI PACTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO UHIAMKATOPA,
BIUSHUE pAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEeaKlMH, peakluu
MOHHOr0 OOMEHa, KayeCTBEHHbIE peakuuu Ha cyibdar-, kapOOHAT- U XJIOpPHUI-
AHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTANbHBIX 3aJad 10 TeMaM
«Metamnbs» 1 «HemeTramiby) B COOTBETCTBHM € MPABWIIAMH TEXHUKHA 0€30MacHOCTU
npu OOpallleHuu C BEIIECTBaMU U JIaOOpaTOPHBIM O00OpYIOBaHUEM, MPEICTABIATH
pe3ysibTaThl ~ XMMHUYECKOTrO0  JKCHEpUMEHTa B (¢GopMe 3alHucH  ypaBHEHH
COOTBETCTBYIOIIMX pEaKUUMil u (OpMYyIHpPOBAaTH BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

cOPMUPOBAHHOCTh ~YMEHUIl KPUTHYECKH AaHAJIUM3UPOBATh XUMHUYECKYIO
uH(pOpMaLlMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHUKaIu, MTHTepHET U ApyTrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKH
L[EJIECO00Pa3HOr0 TOBEACHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUSI CBOETO 3I0pPOBbS M OKpYKAKOLIEH NPUPOIHON Cpelpl, OCO3HABATh
OMACHOCTh BO3JIEUCTBUS Ha >KMBBIE OPraHW3Mbl ONPENEIEHHBIX BEIIECTB, MOHUMAs
cmpic  mokazatenss IIJIK, mnosicHATP Ha mpuMepax CcHocoObl YMEHBIIEHUS U
MpeA0TBpPAlIEHUS] UX BPEHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

UIsE OOy4YaroIMXCSd C OTrPaHUYECHHBIMH BO3MOXKHOCTSMH 3I0pPOBbS: YMEHHUE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IO3HAHMs BEIIECTB U
XUMHUYECKUX SBJICHUH;

JUIL  CJIETIBIX M CIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbeHO-TOUeUHYI0 cucTemy oOo3Hauenuit JI. bpaitns mis 3amucu XUMHYECKHUX

dbopmy.
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