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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpeIHEro obmero oOpa3oBaHUs
pa3zpabotana Ha ocHOoBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHEr0 OO0IIEero 00pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuérom Konnenuuu npenoaaBanus yueOHOro
npeaMera « XuMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanum,
pean3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE IPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUIH
«Crparerum passutusa BocnuTanus B Poccuiickont @enepanuu Ha nepuoa a0 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1iel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOYyHArOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumus» 1751 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIH
KoHnentyanbHbie mnonokennss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJCH,
COJEpKaHUsl, pe3ylbTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTEIbHOM  OpraHu3aluM, SBISIETCS HEOTHEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLIAIOUIMM JTAalloOM pealn3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOUEBBIX ILIEHHOCTEH, MNPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, GPOPMHUPOBAHKS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJIOBEKa, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO
U MpUpOAHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCsl Ha
YPOBHE CpeJIHEr0 00111ero 00pa3oBaHus CpeICTBAMU YUEOHOT0 peaAMeTa « XUMUS»,
COJIep)KaHUE M TOCTPOEHUE KOTOPOTO OMNpENEeNeHbl B MPOrpaMMe MO XHMHHU C
y4€TOM cCreuu@uKd HayKd XUMHH, €€ 3HAYeHUS B IO3HAHUM TPUPOABI U B
MaTepuaIbHON XKM3HU OOILECTBa, a TaKKe C YUETOM OOIIMX IieJiel ¥ MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro  OOIIero
oOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT o0coOyr poJib B
COBPEMEHHOW IMBUIIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (popMHpOBaHHUE PallMOHATIBLHOIO HAYYHOTO MBIILJICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaIoIIEeM MHpPE Kak O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTopoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPY’KAOLIET0 MHPA, OCO3HAHUSA B3aUMOCBS3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMHU IPUMEHEHHUSL.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HampaBjieHAa Ha pEIICHUE
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBHM ¢ OOMMMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 WM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3JIMUHbBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOPraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAaHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HW3YyYCHUHU
npeaMera oO€ecleyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCEro0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMME IO XHMHUHM Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyYCHHIO Y4YeOHOTO MaTepuaisa u O0O0yCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEIETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpUHM CTPOCHHS OPTraHHYECKUX
COCIMHEHUM, a TaKXke€ Ha YpPOBHE CTEPEOXUMHUUYECKHUX M DJIEKTPOHHBIX
MpeCTaBICHUM 0 cCTpoeHuH BetiecTB. CBeleHUsI 00 M3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUM — OT YIJIEBOJAOPOAOB JIO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4eckod  XUMHM  MOJYYalOT  pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHMs MEPBOHAYAIBHBIE
MPEJCTABICHUS] O XUMUYECKOU CBSI3H, KJIAaCCU(UKAIMOHHBIX MpPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKOU peaKInu.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBAaeTCs HM3yYECHHBIH Ha YpPOBHE OCHOBHOTO 0O0mIero o0pa3oBaHUs
TEOPETUUYECKH MaTtepual W (PaKTOJOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O0y4arouuMcsl MPeJOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOIOJOTUYECKHUX IMO3UIINM,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHeHHE (YHKIMH 3TOro 3akoHa — OT
00o01IaromIel 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIHOCTH H
3aKOHOMEPHOCTSX MpoTeKkaHus qonoiHsercs B kypcax 10 u 11 kimaccoB aniemMeHTamMu
coJlep KaHusl, UMEIOIIUMH KYJIbTYPOJOTUUECKUN U TMPUKIATHOW Xapaktep. OTH
3HaHMUS CHOCOOCTBYIOT NMOHMUMAHUIO B3aMMOCBS3UM XMMHH C JIPYTHUMH HayKamH,
PacKpbIBaIOT €€ pOJIb B MO3HABATEIILHOM U MIPAKTUUECKOM JEATEIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHIO YBKECHUS K TIPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUM XUMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBA3AHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh HH(POPMAITHIO U IPUMEHSITH € JIJIS TIOTTOTHCHHSI 3HAHUH,
pelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B
LEJIOM COJEpKaHuEe y4eOHOro mnpeaMera «XUMUsS» JaHHOTO YPOBHS W3YUYCHHS
OpUEHTHUPOBaHO Ha (GOPMHUPOBAHUE Yy OOYHAIOUTUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusT QUIoCOPCKUX UACH, TaKMX KakK: MaTepHalbHOE E€IMHCTBO
HEOPTaHUYECKOT0 U OPraHMYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHEM, ITO3HABAEMOCTb IPUPOIHBIX SABICHUN MyTEM SKCIIEPUMEHTA
U PpEIICHUS MPOTHUBOPEYUI MEXAy HOBBIMH (akTaMd U TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU DKOJIOTHYECKUX MPo0iem, a
TakKe MpoOeM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B mane pemeHus 3agad  BOCHHUTAHUS, Pa3BUTUS M COIMATIU3AIUU
OOy4JaronMxcsi MPUHATBIE TPOrPaMMONW MO XUMHH TOJIXOJbI K OMNPEIETICHUIO
CollepKaHUs ¥ TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaioT (OpPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX AEHCTBUI, UMEIOMMX 0a30BOE 3HAUCHUE JJIs PA3IMUHbBIX
BUJIOB [ICATCIILHOCTH: PEIICHUs TpoOJjieM, TOUCKa, aHaiu3a U 00padOTKH
uH(popMaIuu, HEOOXOAUMBIX MJIsi NPUOOPETEHUS] ONbITa TMPAKTUYECKON U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIEN Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHuss XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEICTCHUN
COJICPKATEJIbHOW XapaKTEPUCTUKU IeJIe HM3ydeHHUs TMpeaMeTa HalpaBieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JeSATETLHOCTH 4YeJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHMPOBOM KyIbTypbhl. C
METOJAMYECKOW TOYKM 3pPEHUs TaKOW MOAXOJA K OINPENCTICHHUIO Ielell H3ydyeHUs
MpeMEeTa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHHs TJAaBHBIMU LEISIMU W3Y4YEHUs IpeaMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 =11 ki.) sBisIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEUIIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHSA U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMHUYECKHUX PEAKLINIA, HEOOXOUMBIX JJIs1 NPUOOPETEHUSI yMEHUI
OPUEHTHUPOBATHCS B MHUPE BEUIECTB U XHWMHMUYECKHUX SIBICHUH, MMEIOIIUX
MECTO B IPUPOJIE, B IPAKTUYECKON U IIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CTIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKa LeJIed U 3a/1a4 U3y4YeHUs
IIPEIMETA B IIPOTpaMMe 110 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME CpeaHero ooOuiero oOpazoBanus. CerogHs B
MPENoJaBaHUK XUMHUHU B OOJIbIIEH CTENEHU OTIAETCS IPEANOYTEHUE MPAKTUIYECKOU
KOMIIOHEHTE CcoJepkKaHusi OOy4YeHUs, OpPUEHTUPOBAHHOM Ha MOJITOTOBKY
BBIITYCKHUKAa 0011e00pa30BaTeIbHON OpraHu3aluu, BJJCIONIEr0 HE HabOpoM
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHMSIMU
AKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON KU3HU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBsI3u ¢ 3TUM NpU U3y4EeHUH NTpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHHE  UHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE I Pa3IMYHBIX BHUOB
NeATEIbHOCTH: pElIeHHs MpoOJieM, MOoucKa, aHajau3a U 00paboTKu MHGOpMALIHH,
HEOOXOIMMBIX JJIs1 IPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWHM XMMHH, a TAKXE Il OLUEHKM C NO3ULUN 3KOJIOTMYECKOU
0€30MaCHOCTH XapaKTepa BIAUSHUS BEIECTB U XUMUYECKHUX MPOLECCOB HA OPraHU3M
4eJI0BEKa U PUPOJHYIO CpELY;



pa3BUTHE IO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CTIOCOOHOCTEH 00yJaroNIMXCs: CIIOCOOHOCTH CaMOCTOATEIFHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIHM3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUIAIONTUXCS aCCOMMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAATeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU W MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydarommxcs YyOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ Ba)KHOM POJU B PEHICHUH IIOOAIBHBIX MPoOsieM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKIX PECYPCOB U
COXpaHEHUs TPHUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIICHUSI K TPHUPOJE W CBOEMY 37I0POBBIO, a TaK)Ke NMPHOOPETEHUS OIBITA
WCIIOJIb30BAHUSl TIOJNYUYCHHBIX 3HAHUM JUIsi TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYaIIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mIaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMHUS)
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
PEIMEThBD.

OO111ee Yncio 9acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasosanus, coctapisieT 68 wacos: B 10 kimacce — 34 yaca (1 gyac
B Hezenmo), B 11 kmacce — 34 gaca (1 wac B Heneoio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[TpenmeT opraHndyeckoil XUMHUU: €€ BO3SHUKHOBEHHE, PAa3BUTHE U 3HAUCHHE B
IOJIyYEHUU HOBBIX BELIECTB M MarepualioB. Teopus CTPOEHUS OPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE MOJI0KeHUA. CTPYKTypHBIE (POPMYIIBI
OPraHWYECKUX BEmIeCTB. [omoiorusi, wu3oMepus. XHUMUYECKass CBSI3b B
OpPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[TpencraBienue o kiaccupuKaluyu OpraHuyecKkux BeuecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHUH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BaXHEHILINX MPEICTaBUTENEH KIIaCCOB OPraHNYECKUX BEIECTB.

DKCTepUMEHTAIbHBIE METOJBl HM3yUEHHUS BEIIECTB W WX MPEBPaICHUI:
O3HAKOMJIEHHE ¢ 00pa3I[aMH OpraHMYECKHUX BEIIECTB M MaTepHUajaMH Ha NX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPTraHMYECKHX BEIIECTB, HAOIIOACHUE U ONHCAHME
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIIECTB IPH
HarpeBaHuM (IUIaBJieHWe, OOYTIMBAHUE U TOPEHNE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAx. MeraH u 3TaH —
npocTeillline MNpeCTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHHUs M TOpPEHMs), HAaXOXKIEHUE B NPUPOJIE, MOJy4YEHHUE WU
PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUNA psAl. DTUJICH W MPONIICH —
npocTeilllie MNpeCTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS W
MOJIUMEPU3AIINH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OyranueH-1,3 u MetmwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMHUYECKHE CBOWCTBa (peakius nmoaumepusanuu). [lomydeHne CHUHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHMSI, TOMOJIOTHUECKHUN psijl. ALlETUIICH
— TpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHEe WU
XUMHYECKHE CBOWMCTBA (peaklMu TUIPUPOBAHMS, TaIOTEHUPOBAHNS, THAPATAINH,
TOPEHHSI ), TIOJTyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: cocra, cTtpoeHue, (U3MUYECKME U XUMHUYECKHE CBOMCTBA
(peakuuy rajgoreHMpOBaHMsI U HUTPOBAHUSA), IOJYyUYEHUE U NPUMEHEHHE. T01you:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUL), NOyYeHue u npumeHnerue. TOKCHYHOCTb apeHOB.



['eneTnueckas CBA3b MEXIY YIVIEBOJOPOAAMH, MPHUHAMIEKAIIUMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKM YTrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HepTsaHble Ta3bl. HegTh n e€ mpoucxoxaenue. Crnocobbl mepepaboTKu HePTH:
NEPETrOHKa, KPEKUHI (TepMUYECKHUI, KaTaJuTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBII
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEepUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHUE C 00pa3liaMy IIacTMACC, KayuyyKOB M PE3UHBI, KouteKinu «HepTo»
U «YT0JIb», MOJAEIUPOBAHAE MOJIEKYJ YIJIEBOJOPOJIOB M IaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUUECKOW pabOThl: OJYyYEHUE ITUIIEHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnrple 3amaun.

Bbluncienuss 1Mo yYpaBHEHHMIO XHWMHMUYECKOW peakuuud (Maccel, 00bEMA,
KOJINYECTBA MCXOAHOI'0 BELIECTBA WM NPOAYKTa PEAKLHH II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHple OOHOATOMHBIE CHUPTBHL. METAaHOT W JTaHOJN: CTPOECHUE,
bu3nuecKkue M XUMHUYECKHME CBOMCTBA (peakUMM C AaKTUBHBIMU METaJJIAMH,
rajJjioreHoBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe METaHOIa M ATaHOJIAa HA OPraHU3M YEJIOBEKA.

MHoOroatoMHsle  CHOUPTBL. OJTWIEHIJIMKOAb W  [JIMLIEPUH: CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBOICTBa (B3aMMOJEWCTBUE CO IIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOI0aTOMHble cnupThl). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMeHenue rimieprHa U STUICHTIIMKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJbl, (U3NYECKHUE U XUMHUYECKHE CBOWCTBA.
Tokcuunocth penosna. [Ipumenenue denona.

Anbaeruipl M Kemouwvl. DopMalbAETHA, AaUETAIBACTUA: CTPOECHHUE,
¢usznyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHMCIEHHUS U BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKIIUH ), IOTYYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpEENbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCyCHAst
KHUCIIOTBI: CTpOEHHE, (PU3NUECKME U XMMHUYECKHE CBOWCTBA (CBOMCTBA, 00IIME AJIs
KJIacca KUCJIOT, peakius dTepuduKaIum), mojiydeHue u npumenenne. CTeapuHoBas
U OJIEMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHUCIIOT. Mbliia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3QUpPbl Kak NPOU3BOAHbIE KapOOHOBBIX KucioT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xxupoB. buonoruueckas
pOJIb )KUPOB.

YrneBompl:  cocTaB, KiaccuuKanus ~— yriaeBogoB  (MOHO-, OU- H
noJicaxapubl). ['roKo3a — MpOCTEHIIINIT MOHOCAXapHUa: OCOOCHHOCTH CTPOCHUS



MOJIEKYJTbI, (PU3UYECKHE M XUMUIECKHE CBOMCTBA (B3aUMOICHCTBUE C THIPOKCHUIIOM
menu(Il), okucnenne ammuadHbIM pacTBopoM okcuia cepedpa(l), BoccraHorneHue,
OpOo’KEeHHE TIIOKO03bI), HAXOXKIACHUE B IPUPOJIE, IPUMEHEHKE, OMOJIOTUYECKAs POJIb.
dortocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnono3a kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmana u
neunono3sl.  du3nueckue M XMMHUYECKHE CBOMCTBA Kpaxmaina (THApOJIU3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEUIECTB W UX MPEBPAILCHUI:
MpPOBE/ICHUE, HAONIOACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcunioM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaernnoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rugpokcumom wMenu(ll), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
MPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB UM MPOJAYKTOB PEAKIIUH).

A3oTcoeprkalye OpraHuuaecKue COeUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coequHeHust. dusznyeckue u
XMMHUYECKHE CBOMCTBAa aMUHOKHUCJIOT (Ha MpuUMepe TIUIMHA). buomorndeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpHUpPOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpPUYHA W TPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, IEHATYpAIHsl, KAYECTBEHHBIC PEAKIINK Ha OSJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB U WX MPEBPAIICHUMN:
HaOJII0ZICHUE U OMHMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OeJKOB Mpu
HarpeBaHUM, LIBETHbIE PEaKLUU OEIKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHUS

OCHOBHBIE€ MOHSTUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSIST MOJIEKYJIspHas
macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHACHCAIHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BELIECTB W MX MPEBPAILCHUII:
O3HAKOMJIEHUE ¢ o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peannsanust MeXIpEeAMETHBIX CBSI3€U IIPU U3yYEHUU OPTAaHUYECKOM XHMUH B
10 kyacce OCyIIECTBISIETCS 4Yepe3 MCIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TMOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHITHS: SBJICHUE, HAYYHBIM (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCU(HKAIUs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwuszuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJIEeKyJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYNHBI U CTUHHIIBI UX H3MEPEHHSI.

buonorus: knerka, opranusM, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BemiecTBa (OENKH, YTJIEBOMABI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHONOTHsI: TMHIIEBBIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHWUS,
MOIOIIIE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE TpenapaTsl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH

XUMUYECKUI 3JIeMEeHT. AToM. Sfnpo aroma, HW30TONBlL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKre ypOBHU, MOJAYPOBHU. ATOMHBIC opOMTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOUTalIsIM B aTromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsi aTOMOB.

[Tepnognueckuii 3akoH U [lepronyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3zb NMEPHOJUYECKOTO 3akoHa W Ilepuoamdeckoil CHUCTEMBI
xumudeckux aneMeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3HaYeHUe NEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsA3b. BUIbl XUMHUYECKOW CBS3U
(kOoBaJIeHTHasi HEMoJisipHash W TOJIApHAs, MOHHAs, MeTaJuIM4eckas). MeXaHu3Mbl
oOpa30oBaHMsI KOBAJICHTHOM XMMHYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIISIDHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTALNINYECKOU PEIIETKHU.



[lonATHe O aucnepcHbIX cucrteMax. VICTHHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1015 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPTaHUYECKUX BeEIIeCTB. ['eHeTnueckas CBs3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccudukanmss — XMMHUYECKHX — peakiui B
HEOPTraHWYECKOM M OPraHUYeCKOW XUMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALEHUS SJHEPTUHU [P XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAKOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHblie U cinadblie 5eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPaIbHAas, IEJIOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX NPEBPAILCHUMN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHUYECKUX 3JieMeHTOB Jl. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOIIOJIEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KaTAJIU3aTOPA, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB
C MOMOILBIO YHUBEPCATLHOTO UHIUKATOPA, PEaKI[MU HIOHHOTO 0OMEHA), TPOBE/ICHNE
paKTUYECKON padboThl «BiusiHUuE pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuum».

PacuérHble 3agaumn.

Pacuérel 10 ypaBHEHMSM XMMHYECKHX pEakUMii, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM IIOHATHUS «MACCOBast J0JIS
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilosmoxxenue HemerayuioB B llepuomuueckont  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckne CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HAa MpHUMeEpe
KHCIIOpoJa, cephrl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
dbochopa, yriepoga M KpEeMHHUSI) M UX  COCIUMHEHHH  (OKCHJIOB,
KHCIIOPOACOIEPKAIINUX KUCIIOT, BOAOPOAHBIX COCITMHEHHN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. [lonoxenue meramioB B llepuoanueckon cucremMe XHUMUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mme ¢gusnyeckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKHUN sl HAPSHKEHU METAJIOB.



XHWUMUYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, Kalaui, KalablUW,
MarHui, alfOMUHUH, [IMHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

OOmue cnocoObl monmyueHus: MetaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BEIIECTB WU UX MPEBPALLICHUII:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbDY, O0Opa3lioB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAIbHBIX 3aja4, HAONIOJIEHHEe M OIMHCAaHUE JIEMOHCTPALMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUJIPOKCHUIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAILIIOB).

Pacuérurle 3amayn.

PacuéTtel maccel BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJHOTO W3 YYACTBYIOLIMX B PEAKUUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET IMPUMECH.

Xumus M ’KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHUS BaXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHAIOB: BaXXHEUIIWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsi DJIEKTPOHUKU, HAaHOMAaTepHasbl, OPTraHUYECKUEe M MHUHEPAIbHBIC
yaoOpeHus.

Xumusi ¥ 340pOBbE YEJIOBEKA: IMpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOT0 UCIIOIB30BAHUS MIPENapaToB OBITOBON XUMHUU B
MMOBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpU  HW3yYCHMH OOImIeH U
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATUM, TaK U TIOHATUM, SBJISIOIIMXCS
CHUCTEMHBIMHM ISl OTZICJIBHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O 1IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSATHS: HAy4YHBIH (DakT, TUmoTe3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, Kiaccuukanus, TEPUOJUIHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®dusukKa: MaTepus, SHEPTUsS, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBa, (PM3NUECKHE BEITUYMHBI M CAMHUIIBI MX
MU3MEPEHUS, CKOPOCTb.



buonorus: kneTka, oOpraHuM3M, JKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJIE3HbIE UCKOaeMbIe, TOILTUBO,
PECYpCHI.

TexHoNOrHsI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, POU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHIICBAs
INPOMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOCTBO
KOCMETHYECKHX IPErapaToB, IPOU3BOJACTBO KOHCTPYKIIHOHHBIX MAaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4aroNIMMHUCS MPOrpaMM CpelHero ooOmero o0Opa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOMUYecKod OCHOBOW IS
pa3paboTKu TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBercTBUM C CHCTEMHO-JIEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIMYMe MOTUBAIUH K 00YUEHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATETLHOCTH IEHHOCTHO-CMBICJIOBBIMA yYCTAHOBKAMHU, TPHUCYIIIUMHU IICIIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIMYKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
€N U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUsS» JOCTUTAIOTCA B
CAMHCTBE YYCOHOW ¥ BOCIHUTATEIBLHON JEATEILHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HIealaMd POCCUMCKOTO TPakJaHCKOro O0OIlecTBa, MPUHSATHIMU B OOILECTBE
HOpMaMH U  TpaBWJIaMH  TOBEIEHUSA, CHOCOOCTBYIOIIMMU  IpOIlECCam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOydJarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMS TpeIMeTa «XUMHS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
OOy4JaroIIMXCS M0 peaTu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U TTPABOTIOPSIKY;

MPEACTABJIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATEIHHOCTH MPH CO3TAHUH YISOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 33124, BBIMOJIHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAINU3E PA3IMYHbBIX BUJIOB YU€OHOH 1eATeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS .

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECCTBCHHON XMMUH;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKOTO
NPUMEHEHUs XUMHH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUS HAYKH €CTb pe3yJbTar
JUIUTEIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpPECA U IT03HABATENIbHBIX MOTUBOB B IOJYYEHUH U TIOCIEYIOIIEM aHAIN3e
uH(OPMAIUU O TIEPEIOBBIX TIOCTHHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPaABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE M TMOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX
MOCTYTKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBUJ O€30MacHOr0 OOpaleHusi ¢ BeHIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIILHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJ HHAMBUIYAILHOTO U  KOJUIEKTHBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAITUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIEAOBATEIIbCKOM
NEATETbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W  JPYTUX  BHJAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTUE B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil pa3IudHOTO POJa, B TOM
YHUCJIe HA OCHOBE NMTPUMEHEHMS MIPEIMETHBIX 3HAHUM 1O XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBHON TPACKTOPUU
oOpazoBaHus, Oyaymiedl mnpodeccuu W peanu3aldud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) IKOJOrHYeCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU 1€JIeCO00pPa3HOr0 OTHOILICHHUS K MNPUPOJE, KaK HCTOUYHHKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAaHMUS TJIO0AJTBLHOIO XapaKTepa HSKOJOTHYECKUX MPOoOIeM, BIUSHHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COUUAIBHOM CPEIBI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIIOJBL30BAHMS JOCTHIKCHUM XHMHMHU IS
pEUIEHHsST BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPHUATUS JCWUCTBUH, [MPUHOCIIIMX BPEH OKPYKarOUIEH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpPUSTHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITa JIeATEIIbHOCTH 9KOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOW W COLUAIBHOU
MpaKTUKE, CIOCOOHOCTM UM YMEHHUSI aKTUBHO MPOTUBOCTOSITH UJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKU,

MOHMMAaHUSl CHenU(PUKU XUMUM KaK HAayKd, OCO3HaHUs €€ poJikn B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIILJICHUS, CO3JIaHUM IEJIOCTHOIO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOABI M YeJIOBEKa, B
MMO3HAHUU TPHPOJTHBIX 3aKOHOMEPHOCTEH M PpEIICHHH IPOOJIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECUS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
IUBUJIM3ALHUN: B €€ TYMAHUCTUYECKON HATPABICHHOCTH U BaXKHOMW POJIU B CO3JIaHUU
HOBOM 0a3pl MaTEpPHAIBHONW KYyJIbTYPhl, PEIICHUH TIJIOOANIBHBIX MpobeM
YCTOWYHMBOI'O Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOU U

HKOJIOTUYECKON OE30MaCHOCTH, B PA3BUTHH MEAUITUHBI, 0OCCTICYCHUH yCIOBUN
YCIEUTHOTO TPY/Ia U DKOJIOTUYECKH KOM(OPTHOM KU3HU KaXKJI0T0 YJieHa O0IIEeCTBa;
€CTECTBEHHO-HAYYHONM TIpPAaMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, COCOOHOCTHU HCMOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS VISl aHAJIM3a U OOBSICHEHHS SIBJICHUIN OKPYKAIOIIEro MUpa 1



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHbBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIUXCS JAaHHBIX C LIEJIbIO MOIYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS JJIA
pelIeHns Ipo0JIeM B PEalIbHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeca K IO3HAHUIO U UCCIIE0BATEIBLCKON 1EATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBaHHIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax NpodeccuoHanbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHs Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUISt dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAyYHbIE MOHSATHSA, OTpaKarollne
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeHudUKy METOAOB IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, DHEPTHUs, SBJICHUE,
mpoliecc, CUCTeMa, HaydHbIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHKE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHEBIE), o0ecreynBaronye (dbopmupoBaHue (yHKIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00Y4arOIINUXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B ITIO3HABATEILHOW U COIMAIIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE AeCTBHA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACsATh LIENU JEITEIbHOCTH, 3aJaBasg IMapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI IEATEIBHOCTH C MTOCTABICHHBIMU 1ETISIMU;

MCMOJIB30BaTh MPHU OCBOEHUH 3HAHUW MPUEMBI JJOTHYECKOTO MBILIIJICHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKMA IMOHATUM M YCTAaHABJIMBATH MX B3aHMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh TMPUYMHHO-CICICTBEHHBIC CBA3U MEXKAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXJeHus (MHAYKTUBHBIC, JEAyKTHBHBIC, IO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOIECCE MO3HAHUSI, UCTIOJIb3YEMbIE B XUMUN CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIBHBIC ITPEACTABICHUS — XUMHUYCCKUM
3HaK (CMMBOJI) JIEeMEHTa, XuMudeckas Gopmysia, ypaBHEHUE XUMUUECKON pEeaKIuu
— MPU PEIICHUM Y4EOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSITh
Ha3BaHHbBIC MOJICNIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIHM.

2) 6a30BbIEe HCCIEA0BATEIbCKHE IeiCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

bopMyIMpPOBATh SN U 3a1a49H UCCIICAOBAHMS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSTEIIbHO C(HOPMYIMPOBAaHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO TIJIJAHUPOBAHUS M  TMPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIATh 32 XOIAO0M
IpoIiecca, CaMOCTOSATEIIBHO MPOTHO3UPOBATh €ro pe3yibrar, (GopMyJIupOBaTh
000011IEHUS U BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEJ0OBATEIIbCKOM W TPOEKTHOU
JESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PELICHUS TPAKTUUYECKUX 3a7a4, TPUMEHEHHIO Pa3IMYHbIX METO/IOB
MMO3HAHMS.

3) padora ¢ uHpopManmeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPopManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHanmM3upoBaTh WHPOPMAIIUIO PA3NMYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBAThH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTH;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPH pabOTE ¢ XMMUUYECKOI
uHpOpMalMel: MPUMEHITh MEXNpEAMETHbIE ((PU3NYECKUE U MATEMaTUYECKUE)
3HAaKH U CUMBOJIBI, (POpMyJIbI, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISTHOCTH.

OgiiajeHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMY /1€/ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOUM TEMbI B XOJ€ Majiora u/uiu
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEIJIOKECHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

BBICTYNIATh C NPE3EHTAlMEl pe3yJbTaTOB IO3HABATEIBHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU NP BBIITOJIHEHUH
XMUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOro MpoekTa u (popMyarpoBaTh BHIBOJIBI
10 pe3ysibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COrJacOBaHUS MO3UIMN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMU.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU JAeHCTBUAMM:

CaMOCTOATENILHO IJIAHUPOBATh W OCYILIECTBISATH CBOIO IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh U IO MEpE
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMPEAJiaraéMblii  alTOPUTM JCHCTBUN TIPH
BBINIOJIHEHUHM YYEOHBIX U HCCIEHOBATENIbCKUX 3ajlady, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX peleHuss ¢ Y4YETOM TMOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAHaIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckas XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHH O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMHUH B TIO3HAHUH SIBJICHUW TPUPOBI,



B (OPMHUPOBAHWUU MBINUICHUS W KyJIbTypbl JUYHOCTH, €€ (yHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOUMOM JJi pelieHUs] MPaKTUYECKUX 3a/1ad U HKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPUPOAHOMU CpEJIE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKUH OJIEMEHT, aToM, JJIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpalI€HHAs), MOJIb, MOJIIpHAs
Macca, MOJISIpHBI 00BEM, YTIIEPOAHBIN CKETET, (QYHKIIMOHANIbHAS TPYIIa, paguKal,
WU30MEPHSI, ©30MEPBI, TOMOJIOTHYECKHI PAJI, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPOI U
a30TCOJIEpKAIME COEIWHEHHS, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHUH; MHPOBO33PEHUYECKUE 3HAHMS,
JeXKalue B OCHOBE IOHUMAHMUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJYyYCHUH U
0€30MacHOM HCIMOJb30BAHUM BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJIb30BATh COOTBETCTBYIOUIUE IMOHATUS HPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpraHMYeCKUX BEIIECTB U YpPAaBHEHUUW XUMHUYECKHX PEaKIHi,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB AJISI WILIFOCTPALMUA X
XUMHUUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIUBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHWYeCKUX BEIIECTB IO WX COCTAaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COEIUHEHUN (YIJIEBOJOPOIbl, KUCIOPOA U a30TCoJAepKallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb MM Ha3BaHWS 11O
cucrematrueckoir HomeHnkimatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAIbHBIC
Ha3BaHMUS OTJACIBHBIX OPraHUYECKUX BEIIECTB (ATUJICH, MPOIUJICH, AalleTUJIECH,
ATUJICHTJIMKOb, TIULEpUH, (peHos, (popManbaerus, aneraiblIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs! KUCJIOTA, CTEAPUHOBAsA KUCIIOTa, TJIF0K03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

chOpPMHPOBAHHOCTh YMEHHSI OMPENCIATh BHUIABI XUMHUYECKON CBS3U B
OpTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH TOJIOKEHUS TEOPUH CTPOEHUS
opranndeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUSI; 3aKOH COXPAHEHHUSI MacCChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUECKHE
U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTENEH pPAa3IMYHbIX KJIACCOB
OpraHMYeCKUX BEIIeCTB (METaH, 3TaH, TUJICH, IPOIUJIEH, alleTulieH, OyTaaueH-1,3,
MeTui0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, ITHUJICHIJINKOJIb, [JIUIIEPUH, (DEHOT,
aleTanbIeTu, MypaBbUHAsI U YKCYCHAsl KUCJIOTHI, TJIFOK03a, KpaxMall, LEeJUI0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIUX XMMHYECKUX PEaKIMid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIJIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUIECKOE
IpUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMCHHA TIPOBOJUTH BBIUMCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB
WM IPOAYKTOB PEAKIINH);

chOpMHPOBAHHOCTh YMEHHUH BIAJIETh CHUCTEMON 3HAaHUA 00 OCHOBHBIX
METO/aX HAyYHOTO IMO3HAHUS, UCIIOJIb3yeMbIX B XUMHUH TIPH W3yUYCHUH BEIECTB U
XUMHYECKUX SBJICHUH (HAOI0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTTUPOBAaHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUSA [UIsl TMPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
NMoCyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKe MpaBuia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIOJTHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUIAHUPOBATH W  BBIMOJHATH XUMHUYCCKUN
IKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHWMYECKHUX BEIIECTB MPU HArPEBaHUH, TTOJTyUICHHE
ATUJICHA U U3YYCHHE €T0 CBOWCTB, KAYECTBCHHBIC PEAKIINN OPTaHUICCKUX BEIICCTB,
JeHaTypanus OeTKOB MPU HATPEBaHWH, [IBETHBIC PEAKINK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMd TEXHUKH O€30MACHOCTH TpHU OOpaIlIeHUH C BEIIECTBAMH U
Ja00paTOPHBIM  00OpYJAOBaHUEM, TMPEJACTABIATh PE3YyJIbTAThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpPME 3aluCH YpaBHEHWH COOTBETCTBYIOIIHMX pPEAKIUH M
(GbopMyIMpPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOIYYaeMyl0 U3 pa3HbIX HWCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT 1 ApyTUX);

chOpMHPOBAHHOCT, ~ YMEHHMH  coOMIOAaTh  MpaBWia  DKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBENCHUsT B OBITY M TPYAOBOM JAESATENBHOCTH B ILENIX
COXpaHEHUs CBOETO 3/10POBBS U OKPY’KAIOIIEH NPUPOJTHOM CpeAbl, OCO3HABATH



OMacCHOCTh BO3JICMCTBHS HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIECHUS W TPENOTBpAIICHUs] HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL CIeNbIX M CHAa0OBUAAIIMX OOYYaIOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anmucu XMMHUYECKUX

bopmyiL.
11 KIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHUS Kypca «OOImass W HeopraHuyeckas
XAMUSD) OTPAXKakoT:

cOPMHUPOBAHHOCTh  MPEJCTABIECHUN: O XUMHYECKOM  COCTaBIsIOIIEH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMUU B ITIO3HAHUU SIBJICHUU IIPUPO/IBI,
B (OpPMUPOBAHUMU MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEHICHUS MPAKTUYECKUX 3a7a4 U IKOJOTMYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOHOM CpEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUN 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKast, BOJAOPOAHAS), KpUCTAITMYECKasl peréTka,
TUNBl  XUMHYECKMX  pPEaKIUW, pPaCTBOP, JJEKTPOJIUTBI,  HE3JECKTPOJIUTHI,
AIEKTPOJUTHYECKAS JAUCCOLMALMSA, OKHCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTH
XUMUYECKON peaklud, XUMUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HhaKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCIOJIb30BAaHUHM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MIPAKTHUYECKOMN JACATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKHU TOHSITHH,
YCTaHABJIUBATh MX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS TIPHU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMUYECKYIO CHMBOJUKY IS
cocTaByieHHUs] (POpMyJl BELIECTB M YpPaBHEHUNW XMMHUYECKUX PEaKIIUi,



cuctematuieckytro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIECTB (YrapHbll ra3, YIJIEKMCIBIM ra3, aMMHak, raméHas
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, MUPUT U JPYTHUE);

Cc()OPMUPOBAHHOCTh YMEHUI ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XMUMHUYECKUX 3JIEMEHTOB B COEJUHEHMSX Pa3jIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs,, METAJUIMYECKasi, BOJAOPOJIHASA) B COCITMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJSpHas,
MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTH YMEHUM yCTaHaBIIMBATh IPUHAJJIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBy K OINpEAENEHHOMY Kiaccy/Tpymie
COEJIMHEHU (TPOCTHIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacCKphIBaTh CMbBICI IIEPUOIMYECKOr0 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHUX 3JieMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CuCTEMBI
xumuuecknx snemeHtoB JI. WM. MenneneeBa, ucnoib3ysi MOHSTUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHI, OOBSICHITH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKMX 3JIEMEHTOB M MX COCAUHEHUH MO INEpUONaAM U
rpynmam llepuonnueckoit cucremsl xumudeckux 35eMmeHToB 1. . Menneneesa;

chOpMUPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHUYECKUX  BEUIECTB  Pa3jIMYHBIX  KJACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMHU C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKUE PEAKIMH IO
pa3IMYHBIM TpPHU3HAKAM (YHUCITYy W COCTaBY pPearupyrouluxX BeIeCTB, TEIJIOBOMY
ahdexTy peaknuyd, U3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, OOpaTHMOCTU
pEeaklnK, yYaCTHIO KaTaau3aropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTaBJISATh YPABHEHMS PEAKIMM Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKLUWH, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATh
OINBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELIECTB;



chOPMHPOBAHHOCTh yYMEHHH  PACKPHIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI MOCPECTBOM COCTABJIEHUS JIEKTPOHHOTO OajiaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (PAKTOPOB; XapaKTEp CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTsus (npuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIUUCICHHS C HCIOJIb30BAaHUEM
MOHSITUS «MacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MpU
XUMHUYECKUX PEAKIUAX, MacChl BEIIECTBA WM OOBEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIIECTB, TEIIOBOr0 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIA MOJIb30BAHUS XUMUYECKOM
NoCyIol U J1aboOpaTOPHBIM OO0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU TIO BBITOJTHEHHUIO JaOOpPaTOPHBIX
XUMUUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUN TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHUIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTropa,
ONpEJENeHHEe Cpelbl pPacTBOPOB BEUIECTB C MOMOINBIO YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha Cyib(dar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3alucH
YpaBHEHHM COOTBETCTBYIOIIUX PeaKIuii M (GOPMYyIUPOBATH BHIBOIBI HA OCHOBE ITUX
pe3yIabTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUNM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOIYYaeMyl0 U3 pa3HbIX HWCTOYHUKOB (CpEICTBa MacCOBOMU
KOMMYHUKalu, THTepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ yYMEHHI  COOMIOZaTh  MpaBWiIa  AKOJOTUYECKU
1eJIeCO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IIEISX
COXpaHEHHUs] CBOEr0 3J0POBbS U OKPYKAIOIIEH MpUPOAHON Cpeibl, OCO3HABATH
OIMACHOCTb BO3/ICUCTBUS HA KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarens [I/JIK, moscHaTe Ha mpuMmepax crnocoObl YMEHBUICHHUS U
IIPENOTBPALICHUS UX BPEAHOTO BO3ACUCTBUSA HA OPraHU3M YEJIOBEKa;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBBSI: YMEHHE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX [JOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOy4YaroIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. Bpaiins g 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHH CrucoK UTOTOBBIX Crnoco6
bIe IIJIaHUPYEMBIX OLICHKU
Ne /m HaumeHoBaHue pasieioB H K Mpaktnuec | (unppoBbie) | PCE3YIPTATOBC MTOTOBBIX
0 OHTPOJIbHbIE
TeM NPOrpaMMbl Bcero P KHe obpazoBares | J A3AHUCMHX fIaiApyem
padoThI (hopMHPOBaHHUS BIX
padoThI bHbIC
pe3yJIbTaTo
pecypcsl 5
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHUYECKO XUMHUHU
BJIAJICHUE CUCTEMOM YcrHblii
XUMHYECKNX 3HAHHH, OIIpoC,
KOTOpasi BKIIFOYAET: TEPMHUHOJ
OCHOBOTOJIAraroIme oruyec
MOHATUS KU
(XuMu4ecKuit JTUKTaHT
AJIEMEHT, aToM,
. bubnuoteka AIIEKTPOHHAS
[IpenMer opraHYECKON XUMUH.
[HOK 000J104YKa aToma,

11 Teopus cTtpoeHus
' OpPraHMYECKUX COCIUHEHHUN A.

M. byrieposa

https://m.edso
0.ru/7f413b3

8

MOJIEKYJIa,
BaJICHTHOCT,
AJIEKTPOOTPHUIIATENHHO
CTh, XUMUYECKast
CBSI3b, CTPYKTYpHas
bopmyna
(pa3zBépHyTas u
COKpaIi€HHas ), MOJib,
MOJISIpHAsl Macca,
MOJISIPHBINH 00BEM,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOJHBIN CKEJET,
(GyHKIIMOHATBHAS
rpymnmna, pagukai,
H30MEPHUSL, U30MEPBI,
TOMOJIOTUYECKUH P,
TOMOJIOTH,
YTIEBOIOPOBDI,
KHCIIOPOJ U
a30TcojepKaline
COCJIMHEHHS,
MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBI
€ COeIMHEHUS);
TEOPUU U 3aKOHBI
(Teopust cTpoeHUs
OpraHUYEeCKUX
Beniects A. M.
byrneposa, 3akoH
COXPAaHEHHUS MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK
XUMHH;
MHUPOBO33PEHUYECKUE
3HaHUS, JISKAIUE B
OCHOBE TIOHUMaHUs
MPUYUHHOCTH U
CUCTEMHOCTH
XUMUYECKUX SIBIICHUH,




(dhakToJIOTHYECKHE
CBEJICHHUS O
CBOICTBaxX, COCTaBe,
MOJTy4CHUU U
0e3o0macHoM
UCIOJIb30BaHUU
BOKHEHIITUX
OpPraHUYECKUX
BEIIECTB B OBITY U
VYcTHbIi onpoc,
TEPMHUHOJIOTHYEC KUU
JTUKTaHT

MPaKTUYECKOU
JIESITSIIBHOCTH
YesioBeKa
Hroro no pazneny
Pa3nen 2. YrieBogopoabl
c(hOpMHUPOBAHHOCTH YcrHbii
YMEHUH o1poc,
yCTaHaBIIMBATh TEPMHUHOT
MIPUHA/IIEKHOCTD oruyec
bubnnoreka .
OK W3YYEHHBIX KU
[IpenenvHBIC YTIEBOIOPOABI — . OpPraHUYECKUX JTUKTAHT

2.1

AJIKaHbI

https://m.edso
0.ru/7f413b3

8

BEIIECTB IO UX
COCTaBY M CTPOCHUIO K
OIPENECIIEHHOMY
KJIaccy/rpytre
COETMHEHUN
(YyrneBooposl,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

KHUCJIOPOJ U
azoTcoJepKalme
COCIMHCHHUS,
BBICOKOMOJIEKYJISIPHBI
€ COCJIMHEHHS),
JaBaTh UM Ha3BaHMS
10 CUCTEMaTHUYECKOMN

2.2

HenpenenbHbie yrieBogopoab:
AJIKEHBI, AJIKAIUCHBI, AJTKUHBI

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

HOMEHKJIAType

(IUPAC), a Taxxe

IIPUBOJIUTH

TPUBUAJIbHbBIE

Ha3BaHMsI OTIEIbHBIX
OpPraHUYECKUX
c(OPMHUPOBAHHOCTh Vel
YMEHUH o1poc,
YCTaHaBIIMBATh TEPMHUHOJI
IIPUHAUIEKHOCTD oru4ec
HU3y4YECHHBIX KU
OpPraHUYECKUX JTUKTaHT

BEILIECTB 10 UX
COCTaBY U CTPOCHHUIO K
ONPEACIEHHOMY
KJIacCy/Tpymme
COEMHEHUI
(YyrneBooposl,
KHUCJIOPOJI U
a30TcoepKaline
COCTMHCHMS,
BBICOKOMOJIEKYIISIPHBI
€ COCJTMHEHNS ),



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

JTlaBaTh UM Ha3BaHUS
10 CUCTEMATUYECKOMN
HOMEHKJIAType
(IUPAC), a Taxxke
MIPUBOIUTH
TPUBUAJIbHbBIE
Ha3BaHUS OTAEIbHBIX
OpPraHUYECKUX
BEIIECTB (ITUJICH,
MPOIUJICH, alleTHIIEH,
STHJICHTJIUKOJIb,
rIUIepuH, heHod,
dbopManbaeru,
areTanbpaerus,
MypaBbUHas KHCIIOTA,
YKCYCHasl KUCIIOTa,
OJICUHOBAsI KUCJIOTA,
CTeapuHOBAs KHUCJIOTA,
TII0K03a, PpyKTO3a,
Kpaxmall, 1eJUTI0JI03a,

TJIUIIAH)
c(hOpMHUPOBAHHOCTH YcrHbii
YMEHUI o1poc,
bubnuoreka XapaKTepu30BaTh TEPMHUHOJT
HOK COCTaB, CTPOCHHUE, oruvec
2.3 ApOoMaTHYEeCKHE yTIIEBOIOPOIBI https://m.edso | ¢u3nueckue u KHUH
0.ru/7f413b3 XUMHYECKHUE CBOWCTBA | JUKTAHT

8

THTTAIHBIX
MpeACTaBUTENEH
Pa3IMYHBIX KJIACCOB
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OpPraHHYECKUX
BEILIECTB (METaH, 3TaH,
STHJICH, TIPOTTHJICH,
aleTuiIeH, OyTajueH -
1,3, meTmnOyTaaueH-
1,3, OeH30I1, METAHOJI,
3TaHOJI,
STHJICHTJINKOJIb,
TIIALEpHH, QEeHOJT,
areTaabIeru/,
MypaBbHHAS U
YKCYCHas KUCIIOTBI,
III0K03a, KpaxMall,
LIEJUTION03A,
aAMHHOYKCYCHast
KHCJIOTA),
HJLTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b
MEXKy HUMH
YpaBHEHHUSIMU
COOTBETCTBYIOIIHX
XUMUYECKHX PEaKITHi
C MCIIOJIb30BAaHHEM

CTPYKTYPHBIX
hopmyu;
c(hOpMHUPOBAHHOCTH
YMEHUS
XapaKTepU30BaTh
HUCTOYHUKU
YTII€BOAOPOAHOTO




CrIpbs (He(DTh,
IIPUPOJIHBII ra3,
YTOJIb), CITIOCOOBI UX
nepepadoTKU U

2.4

[IpupoHbIE HCTOYHHUKHU
YIIIEBOAOPOAOB U UX
nepepaboTka

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

NPaKTHYECKOE
PUMEHEHHE

MIPOYKTOB

nepepadoTKH;

c(hOPMUPOBAHHOCTH YcTHbBIH
YMEHUH coOI01aTh orpoc,
npaBuja TEPMUHOI
IKOJIOTHYECKU oruyec
1eJIecO00pa3HOro KU’
MOBE/ICHHS B OBITY U JIMKTAHT,
TPyZIOBOH TECTUPOBA
JICATEIbHOCTH B 1IEJISIX | HUE

COXpPAaHEHUS CBOETO
3710pOBbS U
OKpYXKarolen
MIPUPOIHOMN CPEbL,
OCO3HaBaTh
OIacCHOCTH
BO3ECHUCTBUS HA
YKUBBIE OPTaHU3MBI
ONPENCIIEHHBIX
OpraHU4YeCKHUX
BEILIECTB, IOHUMas
CMBICJI TIOKA3aTes
I[TJK, nosicHITh Ha
puMepax CrocoObl



https://m.edsoo.ru/7f413b38
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YMEHBIIEHUS U
MPEAOTBPALECHUS UX
BpPEIHOTO
BO3JICUCTBUS HA
OpraHu3M YeJOBeKa

Hroro no pazneny

13

Pa3znen 3. Kuciiopoacoaep:kaiime opraHuyecKue coenHeHUsl

3.1

Cnuptel. ®enon

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

c(OPMHUPOBAHHOCTH
yMEHUM
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
busnveckue u
XUMHUYECKHE CBOMCTBA
TUIMYHBIX
IIPEACTABUTENEH
Pa3IUYHBIX KJIACCOB
OpraHNYecKuX
BEIIeCTB (MeTaH, ITaH,
STUJICH, TIPONUJIEH,
arieTuseH, OyraaueH-
1,3, MmeTmiiOyTaueH-
1,3, OeH30J1, METaHOII,
ATaHoO,
STUIICHIJIUKOJb,
TIULEepUH, (heHo,
areTanbJIerus,
MypaBbHHAs U
YKCYCHasl KUCJIOTHI,
IJII0K03a, Kpaxmai,

Pemenue
MpaKTUyec
KHX 3ajad4,
TECTUPOBA
HHE,
YCTHBIN
onpoc
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IEJUTI0JI03a,
aMUHOYKCYCHAs
KHUCJI0Ta),
WJUTIOCTPUPOBATH
FCHCTUYCCKYIO CBA3b
MEXTy HUMH
YPaBHCHHSIMH
COOTBETCTBYIOIIHX
XUMHUYCCKHUX PEaKIui
C MCIIOJIb30BaHHEM

CTPYKTYPHBIX
opmyu;
c(hOpMUPOBAHHOCTH
yYMEHUs
XapaKTepu30BaTh
UCTOYHUKHU
YTIIEBOIOPOAHOIO
ChIpbs (HEPTD,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U
MPAaKTUYECKOE
pUMEHEHHE
IIPOJYKTOB
nepepadoTKH;
c(hOpMHUPOBAHHOCTH
YMEHUU MTPOBOJIUTH
BBIUUCIICHUS 110
XUMUYECKUM
ypaBHEHHUSM (Macchl,




00BbEMa, KOJIM4ecTBa
HCXOJ/IHOTO BEIIeCTBA
WJTU TIPOJIyKTa
peaKIuu 1o
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOIHBIX
BEILECTB UJIU
MPOJYKTOB PEAKIINH);
c(OpMUPOBAHHOCTH
YMEHHH BIAJETh
CUCTEMOI 3HaHUI 00
OCHOBHBIX METOJIax
Hay4HOT'O [TO3HAHMUS,
HCIIOJIb3YEMBIX B
XUMUU IPU U3YUYEHUH
BEILIECTB U
XUMHUYECKUX SBIICHUN
(mabmoienue,
HU3MEpPEHHE,
IKCIIEPUMEHT,
MOJICIIUPOBAHUE),
HCII0JIb30BaTh
CUCTEMHBIE
XUMHUYECKHUE 3HAHUS
JUISL IPUHSTHUS
pelIeHnit B
KOHKPETHBIX
KU3HCHHBIX
CUTYaLMSIX,




CBA3aHHBIX C
BCIICCTBAMHU U UX

3.2

Anpneruasl. Kap6oHoBBIE
KUCTOTHI. CIOXKHBIE 2PUPBI

bubanoreka
HOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHHEM

c(OPMHUPOBAHHOCTh Pemenue
YMEHHI MpaKTUyec
XapaKTepu30BaTh KHX 3aj]ad4,
COCTaB, CTPOECHHUE, TECTUPOBA
busnveckue u HUE,
XUMUYECKHE CBOMCTBA | YCTHBIN
TUNNYHBIX oIpoc
IIpeICTaBUTENEH

Pa3IMYHBIX KIIACCOB
OpPTraHUYECKUX
BemiecTB (OeH30JI,
METaHOJI, 3TaHO,
STUJICHTIIMKOJb,
TIULEepUH, (heHo,
areTaIbIeTu I,
MypaBbUHAs U
YKCYCHast KUCIIOTBI,
TIII0K03a, Kpaxmad,
IeJUTION03A,
aMHHOYKCYCHasI
KHCJIOTA),
WILTFOCTPUPOBATh
TeHETHYECKYIO CBSI3b
MEK1y HUMH
ypaBHEHUSMH
COOTBETCTBYIOIINX
XMMHUYECKHX PEaKIUit
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C UCIIOJIb30BaHHUEM

CTPYKTYPHBIX
opmyu;
c(hOpPMUPOBAHHOCTH
YMEHUs
XapaKTepu30BaTh
UCTOYHUKH
YIIIEBOJAOPOIHOTO
CIpbs (He(DTh,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKu U

3.3

VYraeBosl

IIPaKTUYECKOE
IpUMEHEHHE
IPOAYKTOB
nepepadoTKu
c(OPMHPOBAHHOCTh Pemenue
YMEHMUS IIPaKTHYEC
XapaKTepUu30BaTh KHX 3aJad4,
HCTOYHUKHU TECTUPOBa
Euborexa yIJ1€BOAOPOAHOTO HHUeE, )
OK ChIpbs (HEPTD, YCTHBIN
. IIPUPOJIHBIN ras, OIpoc

https://m.edso
0.ru/7f413h3

8

YTOJIb), CIIOCOOBI UX
nepepaboTKU U
MPAaKTUIECKOE
MPUMCHCHHE
IPOJTyKTOB
nepepaboTKH;
c(hOpMUPOBAHHOCTH
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YMEHHUH MPOBOJIUTH
BBIYHCIICHUS 110
XUMHYECKHM
YpaBHEHUSAM (MacCCHhI,
00BEMa, KOJIUUECTBA
MCXOJIHOTO BEIIECTBA
WM MIPOJYKTa
peaxiuu 1o
M3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOIHBIX
BEILIECTB WJTU

IIPOJYKTOB PEAKIIIH)
Htoro no pazneny 13
Pa3nen 4. A3orcoaep:xaniue OpraHnyecKue coeTuHeHust
c(hOpMUPOBAHHOCTH Pewenue
YMEHHH MIaHUPOBATh pacyeTHBI
Y BBITTOTHSTH X 3aj1ad4,
XUMHUYECKHN TECTUPOBA
AKCIIEPUMEHT HUE
bubnuoteka ( P .
MIpeBpaICHHS CTHBIN
OpraHUYEeCKUX onpoc
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 https://m.edso P P
BEILIECTB MPU
0.1u/7f413b3 P
HarpeBaHuw,

8

MOJyYECHUE ITUIIEHA U
W3yYEHHE €r0
CBOIICTB,
KAa4CCTBCHHBIC
peakuuu
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OpPraHUYECKUX
BCIIIECTB,
JieHaTypamus 0eIKOB
[pU HAarpeBaHUH,
[[BETHBIC PEAKIHH
0enKkoB) B
COOTBETCTBHH C
MpaBUJIAMU TEXHUKU
0€30MacHOCTH TIpU
oOparnieHuu ¢
BEIICCTBAMH U
1a0opaTOpPHBIM
000pyTIOBaHHEM,
PEICTABIIATh
pe3ybTaThI
XHUMHYECKOTO
IKCIICPUMEHTA B
dbopme 3amnucu
YpaBHEHUI
COOTBETCTBYIOIINX
peakuuii u
(dbopMynupoBaTh
BBIBOJIbI HA OCHOBE
ITHX PE3yJIbTaTOB

Hroro no pazneny

Pa3nes 5. BoicokomoiekyJisipHble coeIHHeHHs

5.1

ITnactmaccel. Kayuayku.
Bousiokna

buobmmoreka
LHOK
https://m.edso

c(hOpMHUPOBAHHOCTH
yMEHUU CcOoOIoaaTh
npaBuja

YceTHBIT
ompoc,
TECTUPOBA



https://m.edsoo.ru/7f413b38

0.ru/7f413b3 JKOJIOTUYECKH HUE,

8 1eJ1eco00pa3Horo TEPMUHOI
NOBE/ICHUS B OBITY U ormyec
TPYAOBOI KU

NEATENLHOCTH B IIEIIX | JUKTAHT
COXpaHEHHUs CBOETO
3I0POBBS U
OKpYXarolen
MIPUPOTHOM CpPe/IbI,
0CO3HaBaThb
OIIACHOCTE
BO3JICHCTBUS HA
YKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX
OpraHUYECKUX
BEILIECTB, ITOHUMas
CMBICT TTOKa3aTelIs
[TJIK, mosicHSITh Ha
npuMepax CrocoObl
YMEHBIIEHUS U
MPEAOTBPAIIEHUS UX
BpPEIHOTO
BO3JCHUCTBHUS Ha
OpraHu3M YeJIOBEKa;
JUIST OO YYArOIITXCSI C
OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU
3I0POBBSI: YMEHHUE
MPUMEHSITh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
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METOIaX MMO3HAHUS
BEILECTB U
XAMUYECKUX SBJICHHI;

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Kontpoapipie | - Ipakruteckne fll3y‘leHI/lﬂ :)Iﬁ[()baiosaTeanme
padoThI padoThI pecypes:
1 [Ipeamer opranu4ecKor XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coenunenuiit A. M. bytieposa, e€ 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux semects. Homenknarypa 1
(cucTemaruyeckasl) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
IIPEICTAaBUTENN AJIKEHOB
8 [TpakTruyeckas padora Ne 1. «[Tomydenue 1 1
ATHJIEHA U U3y4YEHHE €T0 CBOMCTBY
Ankamuensl. byranuen-1,3 u
9 Metminoyraauen-1,3. [Tomydaenne 1
CUHTETUYECKOTO Kay4yyKa U Pe3uHbI




AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTpOCHUA, TOMOJIOTHYECKHUI pAaa.

10 AneTuiieH — MpocTenIui
MPECTABUTENb AIIKHHOB

1 Boruncnenus no ypaBHeHHIO XUMUYECKOM
peakuuu

12 ApeHnsbl: 6eH3011 U TOIy0d. TOKCHYHOCTD
apeHoB

13 I'eneTrueckas cBsi3b YIII€BOJIOPOIOB,
MIPUHAIJISKAIINX K PA3IMYHBIM KJaccam
[IpupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB:

14 MIPUPOHBIH ra3 U MOMyTHbIE He(TAHbIE
ra3pl, HeTh U IPOJYKTHI €€ repepadoTKu
[IpupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHEIE He()TAHbIE
rassl, He()Th M IPOAYKTHI €€ nepepadoTKU

16 KontponbHas padota mo pazaery
«YTIeBoaopoab»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METAHOII ¥ 3TaHOJI. BotopoHast cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTINKOIb
U TIUIEPUH
®deHoII: CTpOEeHUE MOJIEKYJIHI,

19 (bu3nyeckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHUE

20 Anpaerunsl: GopManbaeTu U

arerajgbIerua. AneTox




OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

2 KHCIIOTBI: MypaBbUHAs U YKCYCHAs

99 [IpakTrueckas padora Ne 2. «CBoricTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJISMHOBASI KHCIIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiiCTBIE
Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
a¢upoB

26 Kupsl: rugponu3, MpUMEHEHHE,
OMoJIOTHYECKast POJIb KHUPOB
VYrieBoibl: cocTaB, KiiacCH(pUKAIIHS.

27 Baxneiiime npeacTaBuTeNH: TII0K034,
bpykTo3a, caxaposa

08 Kpaxman u nemiono3a Kkak IpupoIHbIe
MTOJINMEPHI
KonTponbHas paboTa mo pazneny

29 «Kucnopoaconepxaiune opraHn4ecKue
COCTMHEHUS

30 AMWHBI: METUJIAMUH U aHUJINH
AMUHOKHUCIIOTHI KaK aM(oTepHbIe

31 OpraHUYEeCKUEe COETMHEHUS, NX
Ouosorudeckoe 3HaueHue. [lenTu s

32 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCANHCHUSA




OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COETMHEHUIN 1
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[TnacTmaccel, KayuykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUM 3JIeMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpaIs aTOMOB

[Tepuonuueckuii 3axkoH u [lepuonuueckas
cucTeMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOU
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M MX COCTMHCHUI
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux ayemeHnToB /.M. MenneneeBa
B Pa3BUTHH HAYKH

Crtpoenue BeriecTBa. XUMUYECKast CBSI3b,
e€ BU/Ibl; MEXaHHU3MbI 00pa30BaHMs
KOBaJICHTHOH CBsI3U. BomopoaHast CB3b

BaneHTHOCTB. DIEeKTPOOTPULIATEILHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[IonsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BELIECTBA B pACTBOPE




Knaccudukanus u HoMEHKIIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBSA3b HEOPraHUYECKUX
BEILECTB, PA3IUYHBIX KJIACCOB

Knaccudukanmst XaMUYeCKUX peakinii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILEHUs SHEPTUH [IPU
XUMUYECKHX PeaKLUsIX

Cxkopoctb peakiun. O6paTuMble peakium.
XUMHUYECKOE PABHOBECHE

10

[Tpaktuueckas pabota Ne 1. «Brnusnue
pa3anyYHbIX (AaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUI)

11

DIEKTpOTUTHYECKAS JHUCCOIHAITHS.
[TonsiTue o Bonopoanom nokasarene (pH)
pactBopa. Peakunu noHHOTO OOMEHa.
I'maponn3 opraHndeckux u
HEOPraHMYEeCKUX BEIIECTB

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE
peaxmun. [lousiTre 00 2NeKTponn3e
pacIiaBoB M paCTBOPOB COJIEH

13

KoHnTtponbHas paboTa mo pazaeny
«Teopernueckre OCHOBbI XUMUMW»

14

MerTansl, uX MOJIOKEHHE B
[Teproauueckoi cUCTEME XUMHUYECKHIX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O0mue
buznyecKre cBOWCTBA METAIIIIOB




15

CnnaBbl METAIIOB. DIIEKTPOXUMHUYECKUI
PSA HAIIPSHKEHUH METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, alfOMUHUN) U UX COCTMHECHUM

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEU U UX
COCIUHEHUN

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJie3a B UX
COCIMHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemenue
AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«Mertamb»"

20

Hemeramibl, uX MOJ0KEHHUE B
Ilepronnyueckoi cuCTeMe XUMUYECKHX
anemenToB /1. 1. Menaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEMETAJUIOB (Ha MpuMepe
KHCIIOpO/a, cephl, pocdopa u yriepona)

22

XUMUYECKUE CBOKCTBA TAJIOTEHOB, CEPbI U
UX COCIMHEHUH

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u
UX COEIUHEHHI

24

XUMHUUYECKUE CBOMCTBA yIiiepoaa, KPEMHHUS
U UX COeIUHEHUN

25

[IpumeHeHne BaXHEUIINX HEMETAIUIOB U UX
COeTUHEHNN




26

O0001eHre ¥ cucTeMaTU3alus 3HaHUH 110
Teme «Hemeramnsly. Beranciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACYETHI

27

ITpaktrueckas padora Ne 3. «Pemnenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"Hemeranmibi'"»

28

KoHTposnbHas paboTa 1o remam
«Mertamiae» n «HemeTamis»

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranuueckue u
OpraHMYECKHUE OCHOBAaHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4eckue coetnHeHus. ['eneTnueckas
CBS3b HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xuMmuu B o0ecIieueHuN
9KOJIOTHUYECKOH, YHEPTEeTHUECKOHN U
MUIIEBON 0€30MacHOCTH, Pa3BUTUU
M€eIUIIMHBI

32

[TpencraBienus o0 OOIMMX HAYYHBIX
HNPUHIUIAX TPOMBILIUIEHHOTO MOJTyYEHHS
BO)XHEHIIINX BEIECTB

33

YenoBek B MHPEC BCIICCTB U MATCPHUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







