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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHON MPOrpaMMbI  CPEIHEro OOIIETOo
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsaunusax  Poccuiickon — @Depepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl IO XUMUHU, K OIMPEACIICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS  OOyYaroOIIUXCs
cpenctBamu yyeOHoro mpeamera «Xumus» 11 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJiel, COJep>KaHus, pPe3yJlbTaToB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAlOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. OJTHU IEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJIbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pOBbIO U MPUPOAHOH cpene. Peanuzyercs xumudeckoe o0pazoBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOBI U B MAaTEPUATLHOM KU3HU OOIIECTBA, a TAKKE C
yuéToM OOIMX TeJie | TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3AIMKM, B CO3JlaHMM HOBOW 0a3bl MaTepUaTbHOM
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHPOBAHWE PalMOHATHHOTO
HAy4YHOTO MBIIIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00
OKpYXKalOIIlEM MHUpPE KaK O €JAWHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMUU HAa OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacCThIO MHUPOBOU KYJBTYPhl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPy/Aa U XKU3HHU KaXaoro wieHa oodmiectBa. CoBpeMeHHas XUMUS
KaKk HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, DHEPTeTUYECKOW, TMHUINEBOH, HKOJIOTHYECKON OE30MacHOCTH U
OXpPaHbI 3/I0POBBSI.

B cootBeTcTBUMM C OOmMMMH TEISIMU W TPUHIUIIAMUA CPEIHETO OOIIero
oOpaszoBanusi coaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 06a30BbIi



YPOBEHb U3YYEHUS) OPUECHTUPOBAHO MPEUMYILECTBEHHO HA OOMICKYJIBTYPHYIO
NOJATOTOBKY  OOydaromuxcsi,  HEOOXOJMMYIO UM  JJii  BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHHUS B KU3Hb COIMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocCTaBisIOMUMH TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmas U HEOpPraHUyecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO0 HEOPraHMYECKON XUMHH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYEHUH TIpeiIMeTa O0ECleYrMBaeT BO3MOXHOCTh PACCMOTPEHUSI BCETro
MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuvecKkas XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K H3Y4YEHHUI0 Y4eOHOro marepuana M O0O0yCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHUW, a TaKXE€ HAa YPOBHE CTEPEOXMMHUUYECKUX U AJIEKTPOHHBIX
IpeICTaBlIeHu O cTpoeHuu BemecTB. CBeneHuss 00 M3yd4aeMbIX B Kypce
BEILIECTBAX JAlOTCS B PAa3BUTUM — OT VYIJIEBOJAOPOAOB JO  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIY4alOT pa3BUTHE CHOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TEPBOHAYAJBHBIC TMPEACTABICHUS O XWUMUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHSI, O XUMHUUYECKOUN pEaKIIUH.

[Tog HOBBIM yrioM 3peHuss B TpeaMere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUYECKH MaTepuail U (HAKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMU4ecKoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTHYECKUX
MO3UIUH, TIIyOKE MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHHUH, CBOWMCTBaX M MPUMEHEHUH, & TAKKE O XMMUUYECKUX PEaKIMIX, HX
CYIIHOCTH U 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJAEPKAHUS, HMEIOIIUMH KYJIbTYpPOJOTHUYECKUNA H
MPUKIIATHON XapaKTep. DTU 3HAHUS CMOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBS3HU
XUMUHU C JIPYTUMU HayKaMH, PacKpbhIBalOT €€ pPOJib B IO3HABATEIBLHOW H
MPAKTUYECKON JIEATETLHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCYy TBOpUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYHMMBIX TMpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHYECCKU
OCMBICTUBATh HWH(MOPMAITUI0O W TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
pElIECHUsS] HMHTEJUICKTYAIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B memom coxepikanue ydueOHOTO mpeaMera «XUMHsS» JaHHOTO YPOBHS
W3Y4eHUST  OPUEHTUPOBAaHO Ha  (OpPMHpPOBaHHWE y  OOyYaromuxcs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAHUS (PUITOCO(PCKUX UIAEH, TAKUX KakK:
MaTepUalibHOE  €AUHCTBO HEOPraHMYECKOT0 W  OPraHUYeCcKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh



IPUPOJHBIX SBJICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUM MEXKTY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHUHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHust 3amady  BOCHUTAHUS, PAa3BUTHS M COLMAIIM3AINU
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
Pa3IMYHBIX BHUJOB JCSATEIBHOCTHU: pEIICHHUs] MpoOJeM, IMOUCKA, aHalIu3a U
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX IS NPUOOPETEHHUS  OIbITA
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsi, TaK W Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHus, IpH
OTIPENICTICHUHN COJIEPKATEIHHOU XapaKTEPUCTUKU IIeJIe H3Yy4YEeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied U3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (¢dopMUpPOBaHHWE CHUCTEMbl XHMHYECKUX 3HAHUW KaKk BaKHEHIIEH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIe TMOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE s3bIKa HAyKH, YCBOCHHUE U TIOHWMAaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUN OPUEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUIECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HaOMIOZACHUEM ©  OOBSICHEHMEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOmro/IeHeM TpaBuil 0€30IMacHOTO OOpaIeHUs C BEIIECTBAMH.

Hapsimy ¢ »TuMm, conmepkaTelbHas XapaKTepUCTHUKA ILielield W 3amad
M3Y4YEeHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHU YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
obOpazoBanusi. CerofHsl B MPEMNOIaBaHUKN XUMUU B OOJIBIIICH CTETIEHH OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0Ie00pa30BaTeIbLHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH 1 YMEHHUSIMU aKTUBHOTO TOJTYYCHUS 3HAHUN
Y IPUMEHEHUS UX B pEaJbHOM JKU3HU IS PEIICHUS MPAKTHIECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YHYEHHWHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE MENN U 33]1a4H, KaK:

aganTanys OOyYaromIMXcsl K YCIOBHUSIM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (opMUpPOBaHHE WHTEIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K



caM0o0Opa30BaHMIO,  COTPYOHHUYCCTBY,  CAMOCTOSATCIBHOMY  IIPHHSITHIO
I'PAaMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYallHsSX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMmupoBaHUe y OOYYArOIIMXCS KIIOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE JJIS PA3IMYHBIX BHUIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHaim3a ©  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIbITa JEATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMKA  SKOJIOTHYECKOW O€30IMacHOCTH XapakTepa BIUSHHUS BEIISCTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETATh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C JKU3HEHHBIMH IMOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTMH IS TIOMCKA U
aHaM3a Yy4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMuUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IIpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaTpPaBJIEHHOCTH XUMHUHU, €€ BOKHOW POJU B PEHICHUH TIIOOATBHBIX MPOOIIeM
paIoHaIBHOTO MPUPOOIIOIE30BAHNS, TOTIOTHEHHS YHEPTETHUECKUX PECYPCOB
U COXpaHEHHUS TNPHUPOJHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OCpe)XKHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NpUOOPETEHUS OIbITa HWCIIOJIb30BAHUS TTOJIYYCHHBIX 3HAHWHA JUISI TPUHSATHUS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBJICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeAMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mcO 4YacoB, OTBEACHHBIX JUIsI M3Y4YCHHUS XHMHHU, Ha 0a30BOM
ypOBHE CpeaHero o0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOM XUMUM

[IpenMeTr opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHSI OPraHUYECKUX
coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYECKUX BellecTB. ['omMoorus, uzomepus. XUMUYECKask CBS3b
B OPTAHUYECKUX COCAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenre o  KilaccU(UKAIMM ~ OPraHUYECKUX  BEIICCTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUCTEMaTHYecKasi) U TPUBHAIbHbBIC
HAa3BaHUS BXHEUIINX NPEACTABUTEIICH KIIACCOB OPTAHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPAIICHUI:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPALICHUI0 OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHUYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHUus U TOpPEHUs), HAXOXKICHUE B TPHUPOAE, IMOIyYEHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAl. DTUIIEH U MPOIUIICH
— TPOCTEHIITNE TPEICTABUTENN AIKEHOB: (PU3UYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TaJOTEHUPOBAaHMS, TUIpATallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), TOJTYYEHUE U TPUMEHECHHUE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIINN TMpEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBAa  (peakiuu  TUIPUPOBAHMS,
rajoreHUpPOBAHMS, THIPATALIMY, TOPEHUS ), TOJTYYEHHUE U IPUMEHEHNE.

Apensl. benzoin: coctas, ctpoenue, GU3NUECKUE M XUMUYECKHE CBOMCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHUS), MOIYYEHHE K MPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guauueckue u Xumuyeckue ceolucmea (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NoJydYeHue u npumerenue. TOKCUYHOCTD
apeHoB. ['eHeTMUecKas CBsS3b MEXIY YIJIE€BOJAOPOJAAMH, NPUHAMICKAIMMUA K
Pa3IMYHBIM KJIaccaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUI, KaTalUTU4eCKHil), nmupoin3. [IpoayKTel
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
O3HAKOMJIEHHE C OO0pa3laMd IUIACTMACC, KaydyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOIETUPOBAHHE MOJEKYJ YIJIEBOAOPOIOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJCHUE MPAKTUYECKOW pabOThl: MOJTyYEHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKUUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToOMHbBIE CHOUPTHL. OTWUJICHIVIMKOAb W TJIMIEPUH: CTPOECHUE,
duznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHnne ramuepuHa u 3TUICHJIUKOJIS.

@deHoJI: CTPOCHHE MOJEKYJbI, (U3MUYECKHME M XUMHUYECKHE CBOWCTBA.
ToxcuunocTth perona. [Ipumenenue GpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), IOJyYEHNE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydYeHUe U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCJIOThI KaK MPEACTABUTENN BBICIIUX
KapOOHOBBIX KHCJIOT. MpbIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrineBompl: cocraB, KiaccupUKanus ~yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [JOoko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), okucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxmain u nemnono3a Kkak npupoiHbie monumepbl. CTpoeHue Kpaxmana u
ueynono3bl.  DU3MYECKUe W XUMHYECKHE CBOMCTBA Kpaxmala (THUIpOJIN3,
KaueCTBEHHAS PEaKIIMsl C HOJIOM).

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcusoM meau(ll)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJIECHCTBHE TIIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA HCXOAHOTO BEIIECTBA WJIM MPOAYKTAa pPEaKUUH IO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HMCXOJHBIX BEIIECTB WM IMPOTYyKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI ~ Kak  aM(OTepHbIE  OpPraHWYECKHE  COCTUHCHUS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOPUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OSJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
NIpU HarpeBaHUH, [IBETHBIE PEaKIIUU OCIKOB.

BrbicokoMouiekyJIsipHbIe COeTMHEHUsI

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINU, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEeHTAIbHBIE METOAbl M3YyUEHHUS BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHSA: SIBJIIGHWE, HAY4YHBIA (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiaccudUKaIus, MepUuoIUIHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUTUBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE TPOIYKTHI, OCHOBBI PAlMOHAIBHOTO TMHTAHWS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE Mpenaparhl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHI 3eMEHT. ATOM. Sapo aTroma, H30TOMblL. DJIEKTPOHHAs
000104Ka. DHEPreTHYECKHe YPOBHU, MOYPOBHHU. ATOMHBIE opOuTay, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeIeIeHHs] JIEKTPOHOB IO OPOUTANISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUTypalLUs aTOMOB.

Ileppogmueckut 3akoH u llepmomanueckass cucremMa XHMHYECKHUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H



[lepuonnyeckorn cuctembl xumuueckux siemeHToB [l M. Menneneea ¢
COBPEMEHHOW TEOpPUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Opa3yeMbIX HMMHU MPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucTteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruanus. CuibHbIE W Cia0ble SJIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHAS.

OKUCAUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUIECKUX PEIIETOK, HAOII0IcHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3yIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUUECKOU paboThl «BiusHue pa3iIndHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHYECKMX pEAKLHMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUYETHI C HMCIOJIb30BAHUEM MOHSTHS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

IIprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Merannel. [lonoxenne metaiuios B [lepuoandecko cucrteMe XMMUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS BJIEKTPOHHBIX



000J104eK aTOMOB MeTajlioB. O0mue puzndeckue cBoiicTBa MeTaioB. CIlIaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HAIIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/UIOB (HATPUH, KUK, KaJbIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUM.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAIICHUN:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1ayu, HAOJIOJICHUE U ONMHUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

PacuérHsbie 3a1aun.

Pacuétel Macchl BeniecTBa Wi 00bEMa Ta30B M0 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponb xumum B 00ecrieueHH SKOJIOTHYECKOM, SHEPTETUUCCKON M TTUIIEBON
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpE BEIIECTB W MaTEPHUAJIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepUabl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUANIBI IS JIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHMYECKUE U MUHEPATIbHBIE
yI0OpeHus.

XuMHSL ¥ 3J0POBbBE YEJIOBEKA: IPABWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiIa OE30MAaCHOTO HCIIOJIb30BaHUS IPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSTHH, SBISIOIIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHHTE3, KiIacCH(PUKamus, IEepUOIUIHOCTh, HAOII0JICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHHUE, U3MEPEHHUE, SIBJICHUE.

dusznka: Marepus, SHEPrus, macca, aToM, BJIEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, PaJAOAKTUBHOCTb, MOJIEKYJd, DSHEPreTUYECKUH YPOBECHb,
BEIIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHE BEIECTBA, (HU3HUUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, OJKOcHCTeMa, Owocdepa, Makpo- H
MHKPO3JICMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJITIypTIusi,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTcpuUuaJIoB, CEIbCKOXO03SMCTBECHHOC
IMpOn3BOACTBO, IMUIIIcBasi IMPOMBINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH

MMPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMCTUYCCKUX IIPCIIApaTOB, IIPOU3BOJICTBO



KOHCTPYKIIMOHHBIX MaTCpuajIoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHSA IIPOTPAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMuUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM M MpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS IIPOTrpaMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS IMpeaMeTa « XHUMUs» HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYArOUIUMUCS POCCUICKON TPaKJAHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulivii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIIMMU LIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW W BOCIHUTATEIILHON JIESITEIbHOCTH B COOTBETCTBHHM C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMHU TIOBEACHHS, CIIOCOOCTBYIOIIUMU IPOIIECCaM
CaMOITO3HAHUS, CaMOpPA3BUTUSI M HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHWS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIICHUS] O COIMAJIbHBIX HOpPMaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOTO OTHOLIEHHMS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTCUYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX HAOJIIOJICHUH, KPOMOTIUBBIX JKCIIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBEICHHUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
NO3ULIMI HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUN ITHX
MOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 370poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ileHrs MpaBuil 0e30macHOro OoOpallleHusl ¢ BellecTBaMu B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HAaHMSI  MOCIHEACTBHM U HENPUATHS  BPEIHBIX  IPUBBIYEK
(ynoTpeOmneHus ajaKoroJsi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJIAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHUE B PEIICHHU MPAKTUYECKUX 3adad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inMyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTIKCHUNM XUMUW JIS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEd OKPYKAIOLIEH
MIPUPOHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArONPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMUCTBUN U MPEIOTBPAILLIATh UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHUS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITA JAESITEILHOCTH SKOJOTMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN



NPaKTUKE, CHOCOOHOCTH W YMEHHS AaKTHBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAITMOHAIEHOTO HAYYHOTO MBIIICHHUS, CO3JJaHUHU IIEIIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexXAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM
UBWIM3AIMHA: B €€ TYMaHHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3JIaHUU HOBOM 0a3bl MaTepUANIbHOW KYJIBTYphI, PEUICHUU TJIOOATIbHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
NUIIEBOM M DKOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUU  METUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJ/OB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAaHUS JUIs aHallu3a U OOBSICHEHUS SBICHUUN
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEI0BATENLCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHSI y4EOHOTo MpeameTa «XHUMUs»
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaUMMble 1 (GQOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOydarouIuxcs
MEXIMCUUILUIMHAPHBIE (MeXnpeaMeTHBIE) oOILIEHayYHbIE NOHSATHS,
OTpaXkarollue IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpPa W CHEHU(PUKY METO/I0B
MO3HAHUA, MCHOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (hakT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, pEryJSATUBHBIE), oOecrneunBaroue (HopMUpOBaHUE
(YyHKIMOHATBHOW IPAMOTHOCTH M COLUAIIBHON KOMIIETEHIIMU O0Yy4arOIINXCS;

CIIOCOOHOCTB oOyuaronmxcs UCITI0JIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
yueOHbI€ AEHCTBHS B I03HABATEIBHON U COLMAIIBHOMN MPAKTUKE.



MertanpeaMeTHbIE pPe3yJIbTAaThl OTPAXKAKOT OBJIAJECHHE YHUBEPCAJIbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPEAETATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTaHABIMBATh UX B3aHMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JIJI1 O0BSICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PpaCCYXKJICHUA (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YEMbIE B  XUMHUHU
CUMBOJINYECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBATh  MOJCIBHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEAKIMH — TPH PEIICHUU YYeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHSITh Ha3BAaHHBIE MOJICJIbHBIC
MPEJCTABICHUS IS BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEM W 3aJauyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIBHO C(POPMYITMPOBAaHHBIE BOMPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W TMPOBEICHUS
VYCHHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHsI HaOIIOIaTh 3a
XOJIOM  TPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yibTar,
dbopmynupoBath 00O0OIIEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIBCKON W MPOEKTHOMN
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3ajlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NMYHBIX HWCTOYHHMKAX WHpoOpManuu (HAYyIHO-
MOMYJISIpHAsT JINTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHATM3UPOBATh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (popm



NpEACTABICHUS,  KPUTHUYECKH  OLIEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSThH Pa3IM4YHbIC METOBI MPU MTOUCKE U
otbope uHpOpMAIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYEeOHBIX 3a7ad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (QOpMYy MpeCTaBICHUS
uHopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIOJIb30BaTh HAYYHBI S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealn3allid y4eOHOTO MPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAaHUN MYTEM
COTJIaCOBAHUS TO3UIUI B X0J1¢ 00CYX ICHHS 1 0OMEHA MHEHUSMH.

OBjajieHUe YHHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIIbHYIO
JeSTeILHOCTD, OMpeesisi e€ IeNu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJiaraéMblii aJIrOpUTM JCHCTBUN TIPH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEHICHHS C YYETOM MOJY4YEHUsS HOBBIX 3HAHHUHN O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

C(l)OpMI/IpOBaHHOCTB MPEACTABIEHUN O XUMHUYECKOU COCTaanﬁomeﬁ
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPA, POJIM XWUMHUM B ITIO3HAHUMW SIBJICHUU
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMUECKM OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOTHOM CpEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpAass  BKIIKOYACT:
OCHOBOIIOJIATAI0IIUE TOHATUS (XUMUYECKUA JJIEMEHT, aTOM, JJIEKTPOHHAs
o0ooyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTD,



XUMHUYECKasl CBsI3b, CTPYKTypHass Qopmyna (pa3BépHyTas M COKpaIIEHHAsA),
MOJIb, MOJISIpHas  Macca, MOJPHBIA OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
psii, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOJ U a30TCOJEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTUHEHUS);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHnyecKkux BemectB A. M. bytieposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUECKUE 3HAHWA, JICKAIIME B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJIYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHH,
yCTaHABJIMBATh MX B3aHMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHSITHS
IIPU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILCHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYecKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIIICKHOCTh U3YICHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOEHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIMHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckoit HomeHkiarype (IUPAC), a Takxke mpuUBOJAUTH TPUBHAIBHBIC
Ha3BaHUS OTNIETBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJIb, TTULEPUH, (heHo, popManbaeru, aleTaibaerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (PPYKTO3a, Kpaxmal, 1eJUTH0I03a, TIHUIIIH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytmiepoBa mis OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH Pa3THMYHbBIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, TWICH, NMPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyranauen-1,3, 6€H301, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TIIAIEepYH, (EHOJI, alleTalbICTH ], MypaBbUHAS U YKCyCHAs! KUCIOTHI, TIFOKO03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCYyCHasi  KHUCTI0Ta),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbsi (HE(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadOTKU U MTPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS TIO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOIYKTOB PEAKITHH);



c(hOpPMHUPOBAHHOCTh YMEHHUH BJIQJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUU MIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
NPUHIATUA PEUICHUH B KOHKPETHBIX J>XU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIyYCHUE OTWICHAa W H3YYCHUE €ro CBOMCTB, KAaYECTBCHHBIC PEAKIIUU
OPraHUYECKUX BEIECTB, JCHATypalus OCIKOB INpPHU HArpeBaHWH, IIBETHBIC
peakiuyu OeKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHHUKH O€30MMacHOCTH IIPHU
oOpallleHUH C BEIIeCTBaMHM U JIa0OpaTOPHBIM O0OpPYIO0BAaHHUEM, IPEACTABIATH
pe3yJabTaThl XMMHYECKOTO JKCIEepUMEHTa B (opMe 3amucu YypaBHEHUH
COOTBETCTBYIOIIMX PEAKIMA K (HOPMYJIHUPOBATh BBIBOJABI HAa OCHOBE J3THX
pE3yJbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOpMaIMIO, TOJIYyYaeMyH M3 pPa3HbIX HCTOYHHUKOB (CpeJCTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKH
11eJIeCO00pa3HOTr0 TOBEACHUS B OBITY U TPYJIOBOM JAESITEIBHOCTH B IEIAX
COXPaHEHHMsI CBOETO 3JI0POBbsSI U OKPYKAIOLIEH MPUPOJHOU CPEAbl, OCO3HABATH
OITACHOCTh BO3JCHCTBHS HA KMBBIC OPraHU3Mbl OMPEICIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci mokaszarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBIIIEHUSI W TIPEIOTBPAICHUAS HMX BPEIHOIO BO3JCUCTBUS HA OPTraHU3M
YEeJIOBEKA;

JUISL 00YYAIOIINXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHHUS BEIICCTB M
XUMHUYECCKUX SIBICHUM;

JUIS CIICTIBIX W CIAOOBHAAIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns npma  3amumcu
XUMHUYECKUX (hOpMYIIL.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XHMHUUA B IIO3HAHWUM SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XWMHWYECKMX 3HAHWUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIAraoIlye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, H30ToI, S-, P-, d-
ANIEKTPOHHBIE OpPOWUTATM aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIEHb OKHUCJIEHHS, XUMHYECKAs
CBsI3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTATUIMYECKas



peLIETKA, TUIIBI XUMUYECKHUX PEAKIIUM, pACTBOP, JIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTh
XUMHUYECKON peakIuu, XMMUYECKOE PaBHOBECHE); TEOPHUU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPrUU NMPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUIN S3BIK
XMMHWHU, MHUPOBO33PCHUECKUE 3HAHMS, JIEKAIMe B OCHOBE MOHUMAHUsA
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYCHHUU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEUIIIMX HEOPTraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JEATCIBHOCTH
YeJI0BCKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC NMPU3HAKU MOHATHUH,
yCTaHABJIMBaTh HMX B3aUMOCBS3b, HMCIIOJIB30BATh COOTBETCTBYIOIIME IOHATHS
IIpY OMHUCAHWU HEOPTaHMYECKUX BEIIECTB U X MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIHMKY IS
coctaBiieHHs: (OpPMyJT BEIIECTB W YpPaBHCHUH XUMHUUYECKHX peaKIuH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTACIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIil ra3, yrileKUCIbIM ra3, aMMHUaK,
raméHasi U3BeCTh, Herali¢Hasi U3BeCThb, IUThEBAs COJIa, MIUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUM ONPEACNATh BaJCHTHOCTb M  CTEICHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCMHEHUAX, THUIl KPUCTAUIMYECKOM PEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAsl, HOHHAs, METAJUTHYECKast), XapaKTep CPebl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh MIPUHAJIE)KHOCTD
HEOPTraHUYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJIacCy/TpyIIe
COCNMHEHMM (TIPOCThIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJIbI,

OCHOBAHHUSI, KUCIIOTBI, aM(OTEPHBIC THPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI TICPHOIUUCCKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX 3jieMeHTOB 14 mnepuonoB Ilepuoauueckoit cHUCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, MCHOIB3ys MOHATHS «S-, P-, d-
3JICKTPOHHBIE opOuTaIN, «QHEPreTUYECKUE  YPOBHUY, O0OBSICHATD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX DJJEMEHTOB U HX
COCMHEHUN MO Nepuoaam U rpynnaM llepuognueckon cCuCTeMbl XUMUYECKUX
sanemenToB [[. 1. Menpaeneena,;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XAMUYECKUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE TEHETUYECKOUW CBSA3UM MEKIY HEOPraHUYECKUMU
BEILIECTBAMU C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolIuX BELIECTB, TEILNIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIIEHUS DJIEMEHTOB, 00PaTUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHCHUSI PEAKITUI Pa3TMIHbIX
TUIOB, TOJHBIE W COKpAIEHHbIC YpaBHEHHUS pEaKIMid HOHHOr0 OOMEHa,
YUYUTBIBAsl YCIOBHUSI, IPU KOTOPBIX 3TU PEAKIUH UAYT JI0 KOHLA;



c(hOPMHUPOBAHHOCTh YMEHHUN TPOBOJAUTH PEAKIHMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIESCTB, PACHO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIHTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PAKTOPOB; XapakTep CMeUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3ACHCTBUS (TIPUHITUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIMEe B OCHOBE MIPOMBIIIICHHOTO MOJYYEHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a
TaKke CPOPMHUPOBAHHOCTH IMPEACTABICHUH 00 OOIIMX HAYYHBIX NMPUHIIUIIAX W
AKOJIOTHYECKUX ITPoOIeMax XUMUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
Ipu  XUMHUYECKMX pEaKIMiX, MacChl BellecTBa WM 00BEMA Ta30B MO
HU3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O00BEMY OJHOrO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOrO 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOMaTh  TpaBWjia  IOJIH30BAHHS
XUMHUYECKOW TIOCYJION M J1TabopaTOpHBIM O0OpyAOBaHHWEM, a TakKe IpaBuia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITTOJHEHHUIO
Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (Pa3yioKeHHUE MEePOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CPEbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATHHOTO
WHIWKATOpa, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiid HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEeaKIMu Ha CyJbdart-,
KapOoHAaT- W  XJIOPUA-aHUOHBI, HA  KAaTHOH AaMMOHHS,  PCIICHHE
AKCIIEpUMEHTANIBHBIX 3a7ady 1o TemaM «Mertauib» u  «Hemeramib»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MaCHOCTH MNpHU OOpaIieHunu ¢
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIEeprUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX
peakumii 1 GopMyIUpPOBaATH BEIBOIBI HA OCHOBE ATUX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMio, TOIyYaeMyl0 H3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpYyTuX);

c(hOPMHUPOBAHHOCT, YMEHUU  COONIOJATh TpaBUjia  AKOJOTUUYECKU
1eJIECO00PA3HOTO TIOBEJACHUS B OBITY W TPYAOBOM JACSITEIBHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNACHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokaszatenas [IJIK, moscHATP Ha TIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALCHUS] MX BPEIHOTO BO3JICHCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUIM;



JUISL CIIETIBIX W CHa0OBHASIIMX OOYYalOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PecypChl

Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM

[Ipenmer
OpraHu4eCcKon
xumuu. Teopus
CTpOEHUS
OpraHUYeCKHUX
coenuHeHnit A. M.
byrneposa

Hroro no paszneny

Paznes 2. Yriesogopoasbl

2.1

[Ipenenbuble
YIJ1€BOAOPOABI —
aJIKaHbI

2.2

HenpenenbHusbie
YIJI€BOAOPOABIL:
QJIKEeHBI,
aJIKa/IEeHBl,
AJIKUHBI

2.3

ApoMaTthydeckue




YTJIEBOJOPO/IBI

[Ipupoansie
HMCTOYHUKHU

24 3 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Hroro no pazgeny 13

Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Cruptel. ®enon 3
AJnnerunel.
3.9 KapGonossie 7
KHCIIOTHI.
Crnoxubie 3¢upsbl
3.3 VrieBoasl 3 1
Hroro no pazneny 13

Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJHHeHH

AMUHBI.
4.1 AMHHOKHUCIIOTHIL. 3
benxu
Uroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHUSA

IImacTmacchl.
51 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KITACC

HaunMeHoBaHMe KoanuectBo yacon
Ne JyekTpoHHbIE (IU(PPOBBIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToMOB.
Ilepnonnueckuit
3aKOH U
Ilepuonnueckas
1.1 P 3
cucreMa
XUMUYECKHUX
snemenTos /JI. W.
MenneneeBa
CrpoeHue BenecTna.
1.2 Mmuoroo6pasue 4
BEILIECTB
XUMHYECKUe
1.3 6 1 1
peakuuun
Hroro 1o pasnery 13
Paszgen 2. Heopranuueckasi Xumusi
2.1 Merannbl 1
2.2 Hemerambt 1 1
CBs3b
2.3 2
HEOPraHWYEeCKHUX U




OPraHUYECKHUX

BELIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XHUMHS U )KH3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer opranuyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYEHUE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. byrneposna, eé
OCHOBHBIE ITOJIOKECHHUS

IIpencraBnenue o
KJIacCU(pUKALUU
OpPraHNYECKHUX BEIIECTB.
Homenkiarypa
(cuctemaTuueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHUYECKUX BEIIECTB

AnkaHsbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKUI paa

Meran u 5TaH —
IIPOCTEUIINE TPEACTABUTENN




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
MpoCTeiIne MpeICTaBUTENN
AJIIKEHOB

[TpakTuueckast paborta No 1.
«[Tony4yenuie sTuICHA U
U3YYEHHUE €ro CBOMCTB)

Ankanuensl. byranguen-1,3 u
MeTmi0yTaauen-1,3.
[Tony4yeHue CHHTETUYECKOTO
KaydyKa U pe3uHbI

10

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTenmmn
MPEJICTaBUTENb aJIKUHOB

11

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN pCaknuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINUX K
Pa3JIMYHBIM KJ1acCam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOLOPOAOB: NPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu

16

KonTponbhas pabota no
pazzeny «YTIeBOIOPOAbD)

17

[IpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBA3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTH I
U aneTanbaerug. AeToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHAs U YKCyCHas

22

[Tpaktuyeckas padora Ne 2.




«CBoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJI€MHOBAs
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHUCTBUE

25

CrnosxHble 3(UpbI KaK
MIPOU3BOHBIE KAPOOHOBBIX
KUCHOT. ['MapOoJIN3 CI0KHBIX

3¢upoB

26

Kupsr: tunponus,
prUMEHEHNE,
Ouosoruyeckas poiib KUpPOB

27

VYrieBonpl: cOCTaB,
KJaccuukanms.
Baxknelmme mpeacTaBUTeNN:
TJIF0KO3a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI

29

KonTponbhas pabota mo
pazneny
«Kucnopoaconepxaiine




OpTraHU4YCCKUC COCIUHCHU S

30 AMWHBI: METHJIAMHH U

AHUJINH

AMMHOKHUCIOTEI KaK
aMmdoTepHbIC OPraHUYECKHE
31 COEIMHEHMS, X
OHOJIOrMYeCKOEe 3HAUYCHUE.
ITenrtuabl

benku kak mpupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIE TIOHATHUS XUMHUH
33 | BBICOKOMOJIEKYISIPHBIX
COeTUHEHUN

OcHOBHBIC METOJAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX

34
coenuHenuil. [Imactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHas KOHPUTYypaLus
aTOMOB

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX COEJMHEHUH 0 Ipynnam u
nepuojiaM. 3Ha4YCHHE
MEePUOJNYECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

Crtpoenue BelecTBa. XUMHYECKast
CBA3b, eé BUABI, MCXaHHU3MbI




00pa30BaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B pacTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPALLCHHUS
SHEPTUU NPU XUMHUUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBeCHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
nucconuanusd. Ilogarue o
BogopoaHOM mokasarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTaHOBUTEJIHHBIE PEAKITHH.
[TonsiTre 06 snekTponn3e
pacrmiaBoB U pacTBOPOB colieit

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15

CrnnaBbl METAJIOB.
DNEKTPOXUMHYECKHUN PsijL
HaIpsHKEHUN METaJUIOB

16

XUMHUYECKUE CBOUCTBA




BAXHEHIINX METAJUIOB (HaTpuH,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeJie3a U UX COCTMHEHUN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais"

20

HemeTaiel, UX MOJI0KEHUE B
Ilepuonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCIIopo/ia, cepsl, hocdopa u
yriiepoa)

22

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
CEphl U X COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
dbocdopa 1 UX coeTMHEHHIA

24

XHUMUYECKUE CBOMCTBA YIIIEpOa,
KPEMHUS U UX COCIUHEHUH




25

[IpumeneHne BaXHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

26

O0o00111eHNE U CHCTEMATH3ALIHS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIUHN U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

Kontponbnas paboTa mo temam
«MeTtauibl» U
«Hewmetamney/Beepoccuiickas
IpoBepoyHas pabora

29

HeOpFaHI/ILIGCKI/IG " OpraHUYCCKUC
KHCJIOTHI. HeopFaHquCKHe n
OpraHn4€CKUC OCHOBAHHUA

30

AM@oTepHbIE HEOPTAHUYECKUE U
OpraHNYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEILIECTB

31

Ponpb xumun B obecrieueHUN
9KOJIOTMYECKOH, SHEPreTHIeCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIULUHBI




[IpencraBnenust 06 0OMUX
HAaYYHBIX IIPpUHOHUIIAX

32 1
MPOMBIIIIEHHOTO MOJYy4YEeHUS
BaXXHEHIIINX BEIIECTB
33 UYenoBek B MUpE BELIECTB U 1
MaTepuasioB
34 | XwuMmus v 310pOBBE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






