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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpEeIHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa30BaTEIbHOM IPOrpaMMBl CPEJIHETO OO0IIero oOpa3oBaHUS
(®OIT COO), mpencraBneHHbix B DemepalbHOM  TOCYJapCTBEHHOM
obOpazoBarenpbHoM cTtapgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNIbHbIX OpraHu3auusax Poccuiickoi
®deneparuy, peaau3yloUX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMOJNOXKEeHUN «CTparernn pa3BUTHS BocnuTaHus B Poccuiickon
®eneparuun Ha nepuon a0 2025 roxa» (Pacnopsikenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOrmielt crpaTteru 00y4YeHus, BOCIUTAHUS M Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHuentyaiabHaple mosioxkeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
colepKaHus, Pe3yJlbTaToB OOy4eHUss W TpeOOBaHUN K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
oOureoOpa3oBaTeIbHON OpraHu3alii, SBISETCS HEOThEMJIEMOW YacThblo HUX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpLIAIOIIMM D3TaloOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTeME XHMMHYECKOro o00pa3oBaHUsA. OTH ILIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YeJlloBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpPUPOAHOW cpene. Peanmmsyercs xumudeckoe o00pa3oBaHUE
00yyJarommxcsi Ha YpOBHE CpeIHEer0o OO0IIero oOpa3oBaHUsl CPEACTBAMHU Y4eOHOTO
npeaMera «XUMHUS», COJEpPKAHHE M TOCTPOEHHWE KOTOPOTO ONpEeNEieHbl B
nporpaMMe MO XHMHUU C YYETOM CHEeUM(PUKH HAyKM XUMHUHU, €€ 3HAueHUs B
NO3HAHUU TMPUPOJBI M B MaTEpPHAIbHOW KU3HM OOIIECTBA, a TAKXKE C Y4YETOM
o0ImuUX 1eaed W TPUHLMIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoii denepanuu.

XUMHST KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJib B
COBPEMEHHOW LMBUIIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (DOPMUPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBIIUICHUS,
B CO3[aHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IUHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (HOpMUPYETCSs B XMMHUU Ha OCHOBE IMOHHUMAHUS



BELIECTBEHHOI'O COCTAaBa OKPY>KAKOLIETO0 MHpPa, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHHEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOJIEUCTBYS ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTajia
HEOTHEMJIEMOM YacThi0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIIOBUEM YCHEIIHOTO
TpyJa M JKM3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUSA Kak Hayka
co3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HampaBlieHAa Ha pELICHUE
IIO0AIBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MacHOCTU U OXPaHbI 3J0POBbSI.

B coorBerctBUM C 0OMMMU IENSIMH U TNPUHIMIIAMH CPEIHEr0 OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHHMs) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 KM 1S BbIpA0OTKM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIHENIHOTO BKJIIOYEHUS B OJKHW3Hb COLIUYMa, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBisIIOIIUMHE ~ TIpEAMETa  «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannyeckas xumus» U «OOIIass M HeEOpraHUYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa
3HaHUW MO HEOPTaHWYECKOW XUMHM (C BKJIIFOYEHUEM 3HAHHWU U3 OOIIeld XUMUM) U
OpraHnyeckon xumMuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpyktypa comepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEopraHuyeckas XuUMHUsS» cQOpMUpOBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3Y4YEHHMIO Yy4eOHOro Marepuasa H oOyclOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHHM BELIECTBA
paccMaTpUBaIOTCA HAa YPOBHE KJIACCHYECKOHM TEOPUM CTPOEHHUS OPraHUYeCKHX
COCIMHEHHI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHus 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB 10 CIIOXKHBIX OMOJOTHYECKH
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHM4eckol XWUMHHM MOJYYarOT pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHBIC
MPEICTABIICHUS O XUMUYECKOM CBS3H, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tox HOBBIM yriaoM 3peHHS B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
TEOPETHUUECKU MaTepuanl U (AKTOJIOIMYECKHe CBEICHHMsS O BEIIeCTBaX U
XUMHUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMHSD) O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYCHHE



NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOTHYECKUX TO3HUIIUH,
rIyo’)ke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (YyHKIMA 3TOr0 3akoHa — OT
0000111a10111eH 10 0OBICHSIONIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHWM O BaXKHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUU, & TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOoTeKaHusi JjomnoiHseTcss B Kypcax 10 um 11 ximaccoB
AJIEeMEHTaMH COJEp>KaHUs, WMEIOIIMMH KYyJbTYPOJOTUYECKUN W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
JIPYTMMH HayKaMH, PacKpbIBAlOT €€ poJib B TO3HABATEIbHON W MPaKTUYECKOU
JESITEILHOCTU YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMMHH, TTOMOTalOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh MHGOpPMAIUIO U
OpUMEHATh €€ U1 TONOJHEHUS 3HaHWM, pelIeHUs WHTEIUICKTYalbHBIX U
AKCTIIEPUMEHTAJIBLHBIX UCCIE0BATEILCKUX 3a7a4. B 11e10M comepxanue yueOHOro
npeaMeTa  «XUMHsS»  JaHHOTO  YPOBHS  HM3YyYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0OYy4arOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAaHUs
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro M
OpraHUYeCcKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTb MPUPOJHBIX SBICHUM NYTEM ODKCIEpUMEHTa U
pelieHusi MPOTUBOPEYMM MEXIYy HOBBIMH (akTaMhd UM TEOPETUUECKUMU
NpeANOChIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUUYECKUX MpooOIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MATEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHUS, Pa3BUTHS W COLMAIM3ALUU
0o0yyYaromuxcsi MPUHATHIE MPOrpaMMON MO XUMUM TOAXOJbI K OMNPEACIICHUIO
COJICp’)KaHUs W TIOCTPOCHHS TMpeAMeTa MpeaycMaTpuBaroT (HOpMHUpPOBaHUE
YHUBEPCANbHBIX y4E€OHBIX JEWUCTBUH, WMEIOIMUX 0a30BOe 3HAUCHUE IS
pa3IMUHBIX BHUAOB JIEATEIBHOCTH: pEIHIEHUsS MpoOJieM, TMOWCKa, aHaiu3a |
00paboTku nHboOpMaIK, HEOOXOAUMBIX JJI IPHUOOPETCHUSI OTBITA MPAKTUYECKON
U HCCIIEI0BATEeIbCKONW ACSATEIbHOCTH, 3aHUMAIONIEH BaXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK ¥ HA YPOBHE CpeIHEr0 00IIIero o0pa3oBaHus, IIPH ONPEIACICHUN
COZIEPKATENIbHOM XapaKTepUCTUKU LeJed HM3y4YeHHUs IpeAMEeTa HaIpaBICHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJIUIIMOHHO Mpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YE€JIOBE€KAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C



METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJNEH HU3y4YECHUs
peaMETA SIBJIAETCS BIIOJIHE ONPABJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU LIEJISIMU HM3YyYEHHS IpEIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (QopmMupoBaHHEe CHUCTEMBl XUMUYECKUX 3HAHUW Kak  BaKHEHIEH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOWi
JeKaT KIIOYEBbIe MOHATHUS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IOHHMMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHn MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB W XUMHUUYECKUX peaKkIiuid, HEOOXOIUMBIX Il TPUOOpPETeHHS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
MMEIOLIMX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCHEPUMEHTa, COOJIOJEHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conmepkaTelibHasi XapaKTepUCTUKA LEJeH U 3a/1a4 U3yYeHUs
npeaMera B MporpaMMe Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMM MPUOPUTETAMHU B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpernojJaBaHUd XMMHUM B OOJbLIEH  CTENEHH OTHAETCS  NPEANOYTEHHE
IPAKTUYECKON KOMIIOHEHTE COJAEpX aHus OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBIMYCKHHKA 00I1€00pa30BaTeIbHOW OpraHu3aluu, BIAACIOIIEr0 He
HA0OpOM 3HaHUM, a (PYHKIIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CHOcOO0aMu H
YMEHUSMH aKTUBHOTO MOJYYCHUSI 3HAHUN U MPUMEHEHUS UX B PEalbHOMN >KU3HU
JUISL pEIEHUS] TPAKTUYECKUX 3a/]a4.

B cBs3u ¢ 3TUM nOpu u3ydyeHHH NpeaMera «XHUMUS» JOMUHHPYIOIIEe
3HAYEHHE NMPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

aganTanys 0oO0y4arolMXCsl K YCIOBHSM JTUHAMHUYHO Pa3BHBAIOLIErOCS MUpA,
dbopMupOoBaHWE  WHTEUICKTYyadbHO  PA3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y 0OyYarOImUMXCsl KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [IJIs1 PA3JIUYHBIX BHUIOB
JESTENHHOCTU: PEIIeHUs TpoOsieM, MoucKa, aHanmu3a u o0paboTku mHpOpMaIuy,
HEOOXOMUMBIX Ui TPHOOPETEHHS ONBITa JACSITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B T[O3HAHUM XHUMHUHU, a TaKXKe g OLEHKH C MO3UIUl



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M UeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BAThH
COBpeMeHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHH I IOMCKA W aHalu3a Y4eOHOU M
HAYYHO-TIOMYJISIPHON HH(DOpPMAIMA XUMHYECKOTO COJIEPIKaAHNS;

(dopMUpOBaHUE U PA3BUTHE Y O0YUYAIONINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHUPOBAHWHM W TPOBEJACHUN XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyJarommxcsi YOSKAEHHOCTH B TyMaHHUCTHYECKOU
HATPaBICHHOCTH XUMHUH, €€ BaXXHOW pPOJIM B PEIICHWH TIOOATBHBIX MpoOiIeM
paIoOHaIBLHOTO MPUPOOIIOIE30BAHUS, MTOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TaKKe NPUOOPETEHHUs OIbITa
UCTIONB30BAaHUSl TONYYCHHBIX 3HAHUW U1 TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
6a30BOTr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-Hay4YHBIC
PEIMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heaenro), B 11 kimacce — 34 yaca (1 gac B He/ielnio).



COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. ['oMonorusi, wu3zoMepus. XuMUYEcKass CBS3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOJCHHE W
OMMUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB MO NPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakiuy 3aMelIeHus] U TOPEHUs), HAXOXKJEHUWE B TMPHUPOJIE, MOIyYeHUE W
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAl. DTWIEH U MPOIUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJINMEPHU3ALIIH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUHN psll. ALETUICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJYyYCHUE U TpUMEHeHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs]), NoJyYyeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJ1acCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku HeTH, UX TPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITY. KaMeHHbBIN
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHONPOU3BOIHBIX, MTPOBEJACHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUN).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPOAAMH, TOpPEHHUE), NpUMEeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAasl peakldsi Ha MHOIOaTOMHbIe cnupThl). [lelicTBue Ha

opraHu3M yenoBeka. [[puMeHenne rauueprHa U 3TUIICHTJIUKOJIA.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
¢u3nyecKkue M XUMHUYECKHE CBOMCTBA (peaklUWd OKHUCICHHUS W BOCCTAaHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBHI: CTpOeHHE, PU3NYECKHNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue i Kiiacca KUCIOT, peakmus 3TepuduKaIum), moaydyeHne U MpuMeHeHNe.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb )KUPOB.



VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. OpykTo3a KaKk U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupojHbeie nonumepbl. CTpoeHrue Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOJ0/IEHHEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIE PEAKIIMM OJIHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJIa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBUE TIIMLIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3auMopeicTBHE Kpaxmaia ¢ HOAOM),
IIPOBEJIEHNE MTPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WIIM MPOJYKTOB PEAKLIUH).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpupoiHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX MPEBPALLCHUIA:
HAOJIIO/ICHUE U OMHMCAHME JEMOHCTPALMOHHBIX ONBITOB: ACHATYpalus OCIKOB IPH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUHN, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUM:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peanusanus MexXpeIMETHBIX CBSA3EW NIPU U3YYEHUH OPTaHUYECKOW XUMHUHM B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOIAEMbIE, TOIIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue 0CHOBbI XMMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacrpeieieHUsT 3JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHtoB . M. MenneneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBsI3b. BHAbI XUMHYECKOW CBSI3H
(KoBaJIeHTHAsl HEMOJIIpHAs W TOJIApHAsi, MOHHAs, MEeTainueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KATUOHBI M AHUOHBI.



BemiectBa  MOJEKYJIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
Maccosas 10151 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKON XMMHHU. 3aKOH COXPAHEHHSI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnexkTponauTnyeckas aucconuanus. CuibHbIE U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIasl, HEUTpaJIbHa, IIEJIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIEIEH KPHUCTAUIMUECKUX PEHIETOK, HAOMIOJACHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
MPOBEACHUE MPAKTUYECKON paboThl «BiusiHUEe pa3inuHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenne HemerayuioB B Ilepuoguyeckot  cucreme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.



Mertamnsl. Ilonoxenune meramnoB B [lepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
MarHui, aJlOMUHUHN, HUHK, XpOM, KEJIE€30, MEJIb) U UX COCAMHEHUM.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3aJa4, HAOJIOJICHWE M OINHMCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aWMOJECHCTBUE THJIPOKCUIA ATIOMHHMS C PACTBOPAMHU
KHUCIIOT U LIEJI0YEH, KAYeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
U3 BEIIECTB UMEET NIPUMECH.

XuMUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTMYECKOW, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

YenoBek B MUPE BEHIECTB M MAaTEPHATOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuasnbl, KOHCTPYKLIHMOHHBIE MaTE€pUaNIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€300aCHOTO WCIOJIb30BaHUS MPENapaToB OBITOBOM XUMHUU
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
oOIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, SABIICHUE.



®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEHIECTBA, (DU3NYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, oOpraHusM, SKocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIIUBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A I[TPOI'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M  MpeaMeTHbiM). HaydyHo-MeToauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeAMETa «XUMHS» Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEkKIEHUH JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMUA LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00YYaIOIIUMHUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU Y4YEOHBIX M TO3HABATEIbHBIX 3aj]ay, BBIIOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIIOIEHUHM, KPONOTJIMBBIX OKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHME IOCJIEACTBHM 3THX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOmrofieHns TipaBui O€30MacHOT0 OOpaleHuss C BEIeCTBAaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAHUs MOCIEACTBUNA W HEMPUATHSA BPEIAHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUWM NPAKTUYECKUX 3a/1ay
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXEHUS K TPYLY, JIOJSAM TPyAA U pe3yJibTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHMS:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTIDKCHUN XUMHUHU IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpaKkTUKE, CIOCOOHOCTM U YMEHHSI AaKTHUBHO MPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(dbopMHUpPOBAaHUHN PAITMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH I  COBPEMEHHOU
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, OOECIEYCHUU YCIIOBUN
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MOJIydaeMble 3HAHMS JIJIsl aHaIu3a U OOBSICHEHUS SIBICHHUN OKPYKAIOIIET0 MHUpA U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHMS IS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMHUPOBAHUS ~ MHPOBO33PCHUS  OOYyUYaIOIIHUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
nporecc, CUCTeMa, Hay4YHbId (paKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATILHON KOMIETSHITUN 00yJaroIXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENENsATh LENN JACATECIbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUM HX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TOHSITUW U yCTAHABIMBATh WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JEOYKTHUBHBIE, IIO
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATH MOJIEIbHBIC IIPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEaKLIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYIUPOBAHHBIE BONPOCH B KayeCTBE HWHCTPYMEHTA
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HOpMyIupoBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
JESITeNbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOATEIHLHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOW IS BBIMOJHECHHS YYCOHBIX 3ajJa4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KaueCcTBE CpeACTBa Npu pabore cC
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbe ((usudyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEICTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEIHHO BBITTOTHEHUS TIPEII0KCHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, Pean3allii y4eOHOTO MPOeKTa U (POpMYyIUPOBATh BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JeATENBHOCTh, OMpenessis e€ Ieau W 3adadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIECTBAX M XUMUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEILHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOH  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XHMHHM B TIO3HAHHM SIBIICHUI



npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPHUPOIAHOU
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHI JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpali€HHas), MOJIb, MOJIIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKal, U30MepHsi, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS
opranunveckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE MOHUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIMOJb30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
yCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIINE MOHSITHS MPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIECHUI OPraHUYECKUX COEAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMUUYECKUX PEaKIIUH,
W3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHMX BEIIECTB JUIS WIUIIOCTPALMM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh HU3YICHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaBY M CTPOCHHUIO K OIPEAEIEHHOMY
KJIacCcy/Tpynne COeauHeHH (YTJIEeBOJAOPOJbI, KHCIOPOJ U a30TCOIEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMPUBOAUTH TPUBHAITHHBIC
HA3BaHUSI OTMEIbHBIX OPraHUYECKHX BEHIECTB (ITUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJICMHOBAas KUCIIOTa, CTEAPUHOBASI KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh yMEHHS ONPENCNSITh BHUABl XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPA3ITHUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHAash KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKUUl C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 110 XHUMUYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX Hay4yHOTO IMO3HAHUs, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BeIIECTBAMU U UX
IPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH H BBIMONTHATH XHUMHYCCKUI
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKUX
BEIECTB, JCHATypamus OCTKOB MPH HArpeBaHWH, IIBETHBIC PEaKIUH OCIKOB) B
COOTBETCTBHHM C TpPaBWIAMU TEXHUKA OE€30MAaCHOCTH TpHU OOpaleHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXPaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOLIEH IMPUPOJHOU CPEIbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMmbici mnokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBUICHUS] W NPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHUS HA OPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins aig 3anmucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAYYHONW KapTUHBI MHpA, POJM XUMHHM B TIO3HAHWM SIBIICHUHU
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIEeHTHAsl, MOHHAs, METAJJIMYECKAasi, BOJOPOJIHAS ), KPUCTATUTMYECKasl pEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON Jucconumanuu, nepuoandeckui 3akon [[. M. Menneneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHuss (HOpMya  BEHIECTB M  ypPaBHEHHM  XUMHYECKUX  PEaKIUH,
cucremarndeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTENEHb OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAJTMYECKON PEelETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHas,
WOHHAs, METAJITMYECKasl), XapaKTep CpPeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COC/IMHCHMH;

c(hopMUPOBAHHOCTH yMEHUHN yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBYy K OINpeIeI€HHOMY KJacCy/TpyIie
COeMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbl, OKCUbI, OCHOBaHUS,
KUCIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MengeneeBa u A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepu30BaTh DJIECKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX dJeMeHTOB 14 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCAMHEHUM
1o nepuoaam u rpymnmnam llepuoguueckon cucteMbl XUMAYECKUX deMeHToB 1. U.
Meneneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKHUMH
BEILECTBAMU C TOMOINIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTABY PEArupyrollnX BEIIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHCHHIO CTEIIEHEH OKHCIICHHS JJIEMEHTOB, OOpPaTHMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIECHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, YYUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;



chOpPMUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKUUH, IOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHMHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEaKIUi MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTrO OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTHU OT BHEIIHero Bo3nencTBus (npunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke COOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHHI COOII0/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHUI IUIAHUPOBATh M BBINOJHATh XHUMHYECKUN
AKCIIEPUMEHT (Pa3j0KE€HHE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpEJENIEHUE Cpelpl pacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluuu Ha cynbdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0€30MacHOCTH IIPU OOpaIEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOIO OJKCIepUMEHTa B (QopMme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEakiuii U (GOpMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEUIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYHHBIX METOJIaX TO3HAHHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJEeNbIX M CclIabO0BUIANIMX OOYyYaroluXcsi: YMEHHE HCIOJb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI pecypeh
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus
1.1 CTPOCHHUS OpPTaHUYECKUX COCTMHCHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YriIeBOAOPOIBI — aJTKaHbI 2
59 HenpenenbHble yrieBogOpObl: aIKEHBI, 6 1
QJIKaJNECHbI, aJTIKUHbI
2.3 ApoMaTn4ecKHe yrieBoaoposl 2
24 IIpuponHble HCTOUHUKH YTIEBOAOPOAOB U 3 1
uX nepepadboTka
Hroro no pazmeny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 2




Hroro 1o pasaceiny

13

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazueny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH
11 u [lepuonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuvecTBo yacos DJIeKTPOHHbIE
Ne ara H@poBbIe
n/n Tema ypoka Bcero Kontpoanpie | - Tpakruteckue fsyqennﬂ (I)lﬁ[()l:ll;onaTeanme
padoTbI padoThI pecypebi
1 IIpeamer opraHu4ecKor XUMHUH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsT OPraHUYECKUX
2 coenunennit A. M. byrnepoga, eé 1
OCHOBHBIE ITOJIOKEHHUS
[Ipencrasienue o Ki1accupuKaIiu
3 opraHnyeckux BemecTs. Homenknarypa 1
(cucremaTHueckas) U TpPUBUAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHYECKUH s
5 MeraH u 3TaH — npocTenimne 1
IIPEICTABUTEIIN AJIKAaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTuieH U NPONUIIeH — MpOoCTeNIIne 1
MIpPE/ICTaBUTENIN AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «Ilonyuenue 1 1
ATHJIEHA U U3YyYEHHE €r0 CBONCTBY
Anxaauensl. byraguen-1,3 u
9 Metunoyraauen-1,3. [Tonyuenue 1
CUHTETHYECKOr0 KaydyKa U PE3UHBI




AJIKUHEBI: COCTaB M 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psifl. AUECTUIIEH —
MIPOCTEUIINI TPEACTABUTEND AIKUHOB

11 Brruncnenus no ypaBHEHUIO XUMHAYECKON
peakuuu

12 ApeHsbl: 6eH301 U TOIY0J. TOKCHYHOCTD
apeHOB

13 I'enernyeckas cBsI3b yriaeBOIOPOAOB,
IIPUHAUICKAIIMX K PA3JIMYHBIM KIaccaM
IIpuponHbIE HCTOUYHUKH YTIIEBOAOPOAOB:

14 MIPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHbIE
rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTku
[IpuponHble HCTOUHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHbIE
ras3pl, He()Th U MPOJIYKTHI €€ nepepadoTKu

16 KonTtponbnas pabota mo pazaeny
«YTII€eBOIOPOABD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

18 MHoOroaroMHble CIUPTHI: STUIEHIIIUKOIb U
[JINLEPUH

19 ®deHom: CTpOoeHUE MOJIEKYJIbl, (PU3NUYECKHe
1 XMMHUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anpaeruapl: popmanabAerul 1
aneranbaerul. AIeToH

21 OAHOOCHOBHBIE ITpe/iebHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAas U YKCyCHasl

22 [Tpaktuyeckas padora Ne 2. «CoiicTBa




pacTBoOpa YKCYCHOM KHUCTOTBI»

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas KHCJIOThI, KaK
IpeaACTaBUTECIN BBICIINUX Kap6OHOBBIX
KHUCJIIOT

24

Mp1a KaK COJIN BBICIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE

25

CrnoxHbIe 2UPHI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX

3¢upoB

26

XKupsl: runponus, mpuMeHeHue,
Ouosoruyeckas pojb KUpOB

27

VYrneBonpl: cocTas, Kinaccuukarus.
Bakneiiue npeacTaBuTeNn: II0K03a,
bpykTO3a, caxapos3a

28

Kpaxman u 1nesnoio3a Kak IpupoaHbIe
MTOJINMEPBI

29

KontponbHas pabora no paszaeny
«Kucnoponcoaepxamue OpraHu4eCcKue
coenuHeHus»/ Beepocceuniickas
IIpoBepoyHas pabora

30

OO11as xapakTepUCTHKA a30TCOAEPKAIINX
OpPraHUYECKUX COCTUHECHUM /
Bcepoccuiickas npoBepouyHast pabora

31

AMWHBI: METHUJIAMUH U aHWJIHH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYeCKUe COCIUHEHMUS, UX
Ouonorunyeckoe 3HadeHue. [lentuapl.
benku xak npupoaHbie




BBICOKOMOIJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIC IOHATHUS XUMUH

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN 1
OCHOBHBIE METOZBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA. 1
[ImacTmaccel, KaydyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acosB

KonrpoJjnHubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

XVMMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

[Tepuonnueckuii 3akoH u [leprnognueckas
cUCcTeMa XUMHUUYeckux asemMenToB /. U.
MenzeneeBa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEIUHEHHI 1O
rpyIiaM v nepuojaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMuueckux syementoB JI.M. Menieneera B
Pa3BUTUU HAYKH

Crpoenue BemecTBa. XUMUYECKas CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHM
KOBAQJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okucienus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOCHHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpeE




Knaccudukarus u HoOMEeHKIaTypa
HEOpPraHWYEeCKUX coeNnuHeHni. [ eneTnueckas
CBA3b HeOpFaHI/I‘ICCKI/IX BCUICCTB, pa3J'II/I‘~IHI)IX
KJ1aCCOB

Knaccugukanus XuMHUECKIX peakuuii B
HEOPraHUYECKOW U OpPraHM4eCKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMBbIE peaKIiH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padora Ne 1. «Brnusaue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh
XMMHUYECKOHN peakum»

11

DnekTponutuyeckas auccoruanus. [lonstue
0 BoJIopoiHOM Toka3atene (PH) pactBopa.
Peaknuu nonHoro oomena. I'maponus
OPTaHUYECKUX U HEOPTAaHMYECKUX BEIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lousiTue 06 sneKTpoIm3e
pacIiaBoB M pacTBOPOB COJEH

13

KontpomnbHas padora 1o pasaeny
<<TeopeTquCKHe OCHOBBI XUMHUN»

14

Mertaiubl, ux nonoxenue B [lepuoanueckon
CHUCTEME XUMHUUYECKHUX 3jeMeHToB [[. U.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe Gu3ndecKre CBONCTBA
METaJIJIOB




15

CmuiaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psiji
HaNpsH>KEHU METAJIOB

16

XHUMHUYEeCKHEe CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KT, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAN U UX
COCJIMHEHUN

18

XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Mertamib»"

20

Hewmeraminl, X 1OJI0KEHUE B
[Teproauueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMETaIOB (Ha puMepe
KHCIJIOpO/Ia, Cepbl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COE€IUHEHUN

23

XUMHYeCcKHe CBOMCTBA a30Ta, hocopa 1 ux
COCIMHEHUI

24

XHUMHUYECKUE CBOWCTBA yIiepoJa, KpEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXXHEHIIMX HEMETAJUIOB U UX
COEIUHEHUN

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110




teMe «Hewmeramnb». Berunuciaenus no
YpaBHEHUSAM XUMHUYECKUX PEeaKLUi U
TEPMOXUMUYECKHUE PACUETHI

[IpakTnueckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 3334 110 TEME 1
"Hemeramisl"»

28 Kontponbhas pabora no remam «MeTasuibi» 1
u «Hemeramib»

29 Heopranunueckue 1 opraHn4ecKkue KUCIOTHI. 1
Heoprannueckue u OpraHndecKue OCHOBAHUS
AmpoTepHbIC HEOPTaHNIECKHE U

30 opranuyeckue coeuHenus. [ eHeTnyeckas 1
CBSI3b HEOPTaHMUECKUX M OPTaHUYECKUX
BEIIECTB
Poinp xuMun B 00eCIeUEeHUH SKOJIOTHYECKOM,

31 JHEPreTUYECKON U MUIIEBON OE30MacHOCTH, 1
Pa3BUTUU MEIUIIHBI
IIpencraBnenus 00 OOLIMX HAYYHBIX

32 MPUHIIMIIAX TPOMBIIIIEHHOTO TTOTYYSHUS 1
BaKHEHUIINX BEIIECTB

33 YesoBek B MHpE BEIIECTB U MaTEPHAJTIOB

34 XuMHS ¥ 370POBHE YeITOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble mpeaAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYeCKON XUMHH

11

CdopMupoBaHHOCTh MPEJACTABICHUNH O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIUM XHMHUHM B TO3HAHUU
SABJIGHUH TpUpOAbl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIHHOW T'PaMOTHOCTH, HEOOXOAMMOMW st
pelieHrs TPaKTUYECKUX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOHICHHA K CBOEMY 3J10POBbIO U HpHpOZ(HOﬁ cpeac

1.2

Biagenue cucteMoil XMMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJAraroIue HOHSITHS (Monexyina, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAasT Macca, MOJSPHBIA OOBEM, YIIEpOAHBIA CKEJET,
(GyHKUMOHANBHAS  TpyINIa,  pagukal,  H30MEpHs,  HU30MEpHI,
TOMOJIOTMYECKMH PsAJl, TOMOJIOIH, YIJIEBOIOPOABL, KHCIOPOA- U
a30TCOZIEpXKAIEe COEAUHEHHs, OMOIOrMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBozpl, KUpBI, OENKK), MOHOMED, TOJIMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOpPUUM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpoeHus opraHudeckux semectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH, (aKTOIOTHYECKHE
CBEIEHHsI O CBOMICTBax, COCTaBe, HOIYy4eHHMH U 0e30IacHOM
UCIOJb30BAaHUU BAKHEWIIUX HEOPraHMYECKUX U  OpPraHUYecKHX

BELIECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YEIOBEKa

1.3

ChopMUpOBaHHOCT, YMEHUN BBIABIATH XapaKTepHbIC MPHU3HAKU
MOHATHUM,  yCTaHaBIMBaThb WX  B3aUMOCBS3b,  HCIIOIB30BATh
COOTBETCTBYIOIIUE TIOHATHS MPH ONUCAHHHM COCTaBa, CTPOCHUS U

IIpeBpaIleHN OpraHnYeCKUX COeTMHEHUN

1.4

c(OpMHUPOBAaHHOCTh YMEHHUH HCIOIB30BaTh XUMHYECKYI0 CHMBOJIHKY
JUI COCTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpami¢HHOH) (OpMyJT OpPraHMYeCKUX BEIIECTB W  YpaBHEHUH
XUMUYECKUX PEAKIUMI, U3TOTaBIMBATh MOJEIHN MOJIEKYJ OPraHUYECKHUX
BEIIECTB I WUIIOCTPAMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O

CTpOCHUS




1.5

ChopMUpOBaHHOCT, ~ YMEHHH  YCTaHABIMBATh  MPUHAIIICKHOCTH
M3YYCHHBIX OpPraHMYEeCKUX BEIIECTB MO WX COCTaBY M CTPOCHHUIO K
ompenenéHHOMY Kkiaccy (Tpymme) CcoeAuHEeHHH (YTrIeBOAOPOIbI,
KHUCTIOPOJI M a30TCONEpIKaIlie COEAUHEHHUs, BBICOKOMOJCKYISPHBIC
COCMHEHMs), JaBaTh WM  Ha3BaHUS MO0  CHUCTEMATHYECKOMN

nomenkarype (IUPAC)

1.5

CdopmMupoBaHHOCTh YMEHHUS OMPENETSATh BUJIIBI XUMUYECKON CBS3U B

OpPraHUYECKUX COEIMHEHUSAX (OAUHAPHBIE U KPATHBIE)

1.6

C(I)OpMI/Ip OBaHHOCTb YMCHU INPUMCHATH: IMOJIOKCHUA  TCOpUU
CTPOCHUSA OPraHUYCCKUX BCIICCTB AM. BYTHepOBa JJIA 00BSICHEHHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUSA, 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

YrneBogopos!. Kucnoponconep:xarue u a30TcoaepKanme

OPraHu4CCKHUEC COCIUHCHM . BI:ICOKOMOJ'ICKYJ'ISIPHI)IC COCINMHCHUA

2.1

ChopMupoBaHHOCT, YMEHUN TNPUBOAUTH TpPUBHAIbHBIC HAa3BAHUS
OTAENbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOMUIIEH, aleTHIIEH,
ATUJICHTJIUKOJb, TJIHUIEpPUH, (eHon, (opmampaerus, aimeraibaerus,
MypaBbUHAasg KHCJIOTA, YKCYCHas KHCIIOTa, OJEHMHOBAas KHCIOTA,
CTeapuHOBas KHCIIOTa, TIIOKO03a, (PYKTO3a, Kpaxmal, IeJUIII03a,

TJTAITAH )

2.2

ChopMHUpOBaHHOCT, YMEHUU XapaKTEpPH30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/IC U XHUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBHTeHeﬁ
pa3JII/I‘-IHI)IX KJIaCCOB OPFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH, 9TaH, 3THWJICH,
MPONWIICH, aneTuwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzom,
METaHOJ, ITAHOJI, THUJICHIIINKOIb, TJIMIECPUH, (CHOJ, aleTaIbIer I,
MypaBbHHAsS M YKCYCHAsl KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUTF0JI03a,

aMHHOYKCYCHasl KHCII0Ta)

2.3

ChopMUpOBaHHOCTh YMEHHUS WIUTIOCTPUPOBATH T'€HETHUECKYIO CBA3b
MEXIy  THIOMYHBIMH  TPEICTaBUTENSIMU  pa3lUYHBIX  KJIAcCOB
OpPTaHWYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKHX

peakuuii ¢ UCMOIB30BAHUEM CTPYKTYPHBIX (hopmyt

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepHU30BaTh HMCTOYHHUKHU
YTJIEBOJOPOHOTO CBHIPhs (HE(PTh, MPUPOAHBIN T'a3, Yroihb), CIIOCOOBI UX

nepepadoTKU M MPaKTHYECKOE IPUMEHEHNE TPOTYKTOB MepepadOTKH

XUMUSA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh YMEHUH BIAJECTh CUCTEMOM 3HAHUM 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUS, UCIIOJIB3YEMBIX B XMMHWH IIPHU U3YUCHUU




BEIIECTB M XMMHYECKHUX SBIICHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHUC,
9KCIICPUMCHT, MOACIINP OBaHI/Ie), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKHUEC 3HAHUA JId HPHUHATUA peI_HeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCTH yMEHUW COONIONATh TpaBUja TOJb30BAHUS
XUMUYECKON TOCYIol U JabopaTOPHBIM OOOPYIOBAHHEM, a TaKXKe
MpaBujia OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

I10 BBIITOJITHCHHUTIO J'Ia60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

3.3

C(I)OpMPIpOBaHHOCTL yMeHI/II‘;I IJIaHUPOBATh WU BBINIOJIHATH XUMHYECKUI
IKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ OPraHU4CCKUX BCIICCTB IIPU HArpCBaHWU,
MOJIYYCHHEC STUJICHA U U3YUCHUC €TO CBOﬁCTB, Ka4CCTBCHHLIC PCAKIINU
OPraHUYCCKUX BCIICCTB, JACHATypalus OCIIKOB IIpu HarpeBaHuU,
LIBCTHLIC pPCAKIUUA 6CJ'II(OB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30IMacCHOCTH npu O6paIJ_ICHI/II/I C BCIICCTBAMH U J'Ia60paT0pHBIM
OGOpyI[OBaHI/IeM; npCACTaBIIATH PE3YyJIbTAaThL XHUMHUYCCKOIr'o
IKCIICpUMCHTA B (pOpMC 3allucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX

peaKL{I/Iﬁ n (bOpMy'J'II/IpOBaTB BbIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

3.4

CdopMupoBaHHOCTh YMEHHUH TPOBOIUTH BHIYMCIEHHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOI'O BEILECTBA WUIIU
MPOAYKTA peaklu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO

U3 UCXOIHBIX BEIIECTB WM NMPOTYKTOB PEAKIMN)

3.5

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ KPpUTHYCCKU AHAJIU3UPOBATH
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MoJIy49acMyr0 M3 pa3HbIX HCTOYHHUKOB

(cpencrBa MaccoBoif nH(popmanuu, cetb IHTEpHET U Ipyrue)

3.6

ChopMupOBaHHOCT, yMEHHW COONIOAATH TIPABHJIA IKOJIOTHUYECKU
1eJ1IeCO00Pa3HOro MOBEJACHHUS B OBITY M TPYIOBOH IEATENbHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3JI0POBbS M OKPYKAIOWIEH NPHUPOIHON
Cpenbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA KHUBBIE OPTraHU3MBI
ONpEeNeNEHHBIX OPTaHUYECKUX BEIIECTB, MMOHMMAsi CMBICI ITOKa3aTells
[MAK (mpenenpbHO AOMYCTUMOM  KOHIEHTpAIMU), TOSICHATH Ha
MpUMEPax CIOCOObI YMEHBIIEHUS ¥ TPENOTBPAIICHUS HX BPEIHOTO

BOSI[GI\/’ICTBI/ISI Ha OpraHu3M 4€JIOBCKaA

11 KIIACC

Kon
NMPoBePSIEMOro

IIpoBepsiemble mpeaAMeTHbIE Pe3YJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero od1ero 00pasoBaHus




pe3yjabTaTa

1

TeopeTnueckre OCHOBbI XUMHUU

11

Brnanenue cucreMoil XMMHYECKMX 3HAaHWUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIME  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOMTAIN aTOMOB,
HWOH, MOJICKYJIa, BaJCHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHUCJICHHSI, XUMHUYECKas CBs3b, MOJb, MOJSPHAs Macca, MOJISPHBINA
00BEM, KpHUCTAUIMYECKash pemETKa, THUIBI XHUMHUYECKUX peaKIui
(OKHCIIUTENIPHO-BOCCTAHOBUTEIIbHBIE, DK30- M SHIOTEPMHYECKHE,
peakiMd HMOHHOrO OOMEHa), PacTBOpP, DJICKTPOJUTHI, HEIJICKTPOJHUTHI,
AICKTPOIUTAYECKAST ~ JTUCCOLMAIUS, OKHCIHWTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHUYECKOH PEaKIuu, XMMHUYECKOE PABHOBECHE); TEOPUU W
3aKOHBI (TEOpHS AJIEKTPOJIUTUYECKON muccormanuu, [lepuonnueckuit
3akoH /.M. MenzeneeBa, 3aKOH COXpaHEHHS MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (DAaKTOJIOTMUECKUE CBEJICHHSI O CBOMCTBAX,
COCTaBe, MOMYYEHMH U OE30IaCHOM HCIONb30BAHUU BaKHEUIIHNX
HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JeATeIbHOCTU

YCJI0OBCKa

1.2

CdhopMHpOBaHHOCTD yYMEHUI BBISBIATH XapaKTEepHBIE MPU3HAKH U
B3aMMOCBSI3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPAIICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATUSAMH u IIPEACTABICHUSAMHU IPYrux

CCTCCTBCHHOHAYYHBIX MMTPCAMETOB

13

BJ'IaI[eHI/IC OCHOBHBIMHU MCTOJdMH HAYYHOI'O IIO3HAHHA BCIICCTB H
XAMHYECKUX  SIBJICHUH (Ha6J'II-OI[eHI/Ie, U3MCPCHUC, OKCIICPUMCHT,

MO,[[eJ'II/IpOBaHI/Ie)

1.4

ChopMHpOBaHHOCTh yYMEHUH ONpeAeisITh BAJICHTHOCTh M CTENEHb
OKHCJICHUST XUMHUYECKUX DJIEMEHTOB B COCIUHEHUAX Pa3JIUYHOIO
cocTaBa, BHJI XUMHYECKOM  CBsi3M  (KOBajJeHTHAas, HOHHAasd,
MeTaJlJIMYecKasi, BOJAOPOAHAS) B COEIUHEHUSX, TUI KPUCTAIMYECKOM
pEIIETKY KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJISpHAs, MOHHAs,

MeTauInuecKasi)

1.5

ChopMupoBaHHOCTH YMEHUHN OMNpEAessaTh XapaKTep Cpelbl B BOAHBIX

pacTBOpax HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

1.6

CdhopmupoBaHHOCT,  YMEHHUS  KJIACCU(PUIIUPOBATH  XUMUYECKUE
PEaKIUuU MO Pa3TUYHBIM IMpHU3HAKaM (YHUCITY U COCTaBy PEarupyromnx

BEIIECTB, TEIJIOBOMY J(PQEKTy peakiuu, H3MEHEHUIO CTeneHeil




OKUCJIICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaKknuu, Y4aCTHRO

KaTaau3aTopa)

1.7

ChopMHpOBaHHOCTh ~ YMEHHUH  COCTaBJIATh YPaBHEHUS  PEaKIHA
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpPAIEHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOTO 0OMEHA, YYUThIBAsl YCIOBHS, IPU KOTOPBIX 3TU PEAKLIMH UAYT

JO0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHUH MPOBOAUTH PEAKINH, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB  PA3lMYHBIX HEOPTaHUYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOTHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

1.9

ChopMupOBaHHOCTh YMEHH PaCKPBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui MOCPEACTBOM COCTAaBJICHUS

AJIEKTPOHHOrO OajlaHca 3TUX peakUui

1.10

ChopMupoBaHHOCT, yYMEHUN OOBSICHATH 3aBHCHUMOCTH CKOPOCTH

XUMHUYECKOI peakiluu OT pa3IuyHbIX (PaKTOPOB

1.11

ChopMupOBaHHOCT ~ yMEHUW  OOBSCHATH  XapakTep CMEIICHHUS
XUMHYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBHS

(mpunnun Jle [atensbe)

0611[8.5{ N HCOpTaHUYCCKaA XUMUS

2.1

CdhopMupoBaHHOCT, YMEHUH pacKpbiBaTh CMBICT llepuomudeckoro
3aKOHa J.. Meneneena 51 JEMOHCTPUPOBATH ero

CUCTEMAaTU3UPYIOLLYI0,  OOBSCHUTENBHYI0O U  MPOrHOCTHYECKYIO

byHKIIUN

2.2

CdhopMupoBaHHOCTh YMEHHI XapaKTepPH30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKMX »dJieMeHTOB 1—4 mnepuonoB Ilepmonuueckon
CUCTeMbl XuMHuYeckux d3neMmeHToB J[.M. MennaeneeBa, HCHONb3Yys
HNOHATHS  «S-, P-, O-37€KTpOHHBIE OpPOUTATN», «IHEPrETHUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB U WX COCIMHEHUN MO MepuojaM H rpynmnam

[Tepuoguueckoii cucteMsl XuMuuecKkux 31neMeHToB (.M. Menneneesa

2.3

CdhopMHpOBaHHOCTD yMEHHMH XapakTeph30BaTh (OMUCHIBATH) OOIINE
XUMHUYECKHUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOJATBEP)KJaTh  CYIIECTBOBAHHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPraHWYECKUMHU  BEIIECTBAaMU  C  IIOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

C(l)OpMI/IPOBaHHOCTL yMeHI/Iﬁ YCTaHaBJIMBATb IMPHUHAJIC)KHOCTD

HCEOPraHNYCCKHUX BCLICCTB II0 UX COCTABY K OHpCI[GJ'IéHHOMy KJ1accy




(rpynne) COeIMHEHUI (HpOCTBIe BCIICCTBA — METAJJIBI 1 HEMCTAJJIbI,

OKCHUJbI, OCHOBaHHA, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

ChopMHpOBaHHOCTh YMEHHUH HCIIOIB30BATH XUMHUYECKYIO CHUMBOIHUKY
JUIsL  COCTaBJieHUS (OpMyJ BEIIECTB U YPaBHEHHH XUMHUYECKUX
peaknuii, cucremarndeckyto HomeHknatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHMsI OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJEKUCHbI ra3, aMMUaK, ramiéHas W3BeCTb, Herami€Has HW3BECTb,

MATHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdhopMupoBaHHOCT, yMEHUN XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEILECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAaHHME  TE€HETHYECKOW  CBS3HM  MEXKIY
HEOPraHUYECKUMHU BEILIECTBAMU c MTOMOII IO YpaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdhopmMHupOBaHHOCTD YMEHUH IJIAHUPOBATH M BBIMOIHATH XUMUYECKUI
AKCIEPUMEHT (pa3joKEeHUE IMEpPOKCHAa BOAOPOAA B NPUCYTCTBUHU
KaTajln3aTopa, ONpEAEICHHUE CPedbl PaCTBOPOB BELIECTB C IOMOIIbIO
YHHUBEPCAJIHHOTO HWHAMKATOPA, BIMSHHUE pa3IMYHBIX (HaKTOPOB HA
CKOpPOCTb ~XHMHYECKOM peakluH, peakuud HOHHOIo OOMeHa,
KayeCTBEHHbIE PEAKIINH Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI, PEUICHWE OJKCIIEPHUMEHTAIBHBIX 33/a4 10 TeMaMm
«Metannsl» u «Hemeramib») B COOTBETCTBUM C IPAaBHJIAMU TEXHHUKH
Oe3o0macHOCTH MpU OOpalleHUH C BeHleCTBaMU M J1a0OpaTOpHBIM
000pyZ0BaHUEM; MIPENICTABIATh pe3yIbTaThI XUMHAYECKOT O
JKCIIepUMEHTa B (opme 3amucu yYpaBHEHHH COOTBETCTBYIOIIHX

peakuuii 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

C(I)OpMPIpOBaHHOCTL YMeHI/Iﬁ CO6J'IIOI[8.T]':> IpaBuJia IIOJIb30OBAHUA
XUMHUYECKOH HOC}’I[OI\/'I n J'Ia60paT0pHBIM O60pynOBaHI/IeM, a TaKXe
IpaBujia o6pameHH${ C BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIHUAMU

11O BBIITOJITHCHH IO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHI XapakTepU30BaATh XUMHYECKHE
IIPOLIECCHI, JIEXKAI[NE B OCHOBE IMPOMBIIIJIEHHOrO MOJIYYEHHs] CEpHOM
KHUCJIOTBhI, aMMHaKa, a TaKke c(OpMHPOBAHHOCThH IMPEACTaBICHUI 00
Oo0ImMX HAy4yHBIX MNPUHIMIAX U  JKOJOTMYECKMX  IpolieMax

XUMHYECKOro Impou3BoACTBa

XUMUS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh MPEJCTABICHUNH O XHUMHUYECKOH COCTaBIISIONICH

eCTeCTBeHHOHaquOﬁ KapTUHbI MHpPA, PpOJIXM XHUMHUHU B IIO3HAHHH




SABIIGHUWA TpUPOABl, B (OPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpPHI
TUYHOCTH, €€ (YHKIMOHATBHOM TPaAMOTHOCTH, HEOOXOIUMOM s
pEelICHUS] TPAKTUYECKUX 3a7ad U DKOJIOTHYECKH OOOCHOBAaHHOIO

OTHOLICHUSA K CBOEMY 3JI0POBbBIO HpHpO,Z[HOﬁ cpeac

3.2

CdhopmupoBaHHOCTH YMEHUH KPUTHUYECKU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(pOpPMALHMIO, IOJIy4aeMyl M3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoi KOMMYHHKAIINH, ceTh IHTepHeT u npyrue)

3.3

ChopmupoBaHHOCT, yMEHUN CcOOMIOATh MpaBUla IKOJOTUYECKHU
1[e1eco00pa3HOro MOBeJAeHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B
LEISAX COXPAaHEHUsSI CBOETO 3I0pPOBbS U OKPYXKAIOIIEH NPUPOIHOM

cpelbl

3.4

Oco3HaBath OIIaCHOCTb BO3JCHCTBUSA Ha  JKUBBIC OpPraHU3Mbl
OHpeI[eJ'IéHHBIX BCIICCTB, ITIOHMMAaA CMbICI ITIOKa3aTCJIAd HZ[K, IOSACHATD
Ha IIpumMepax CIIOCOOBI YMCHBIICHUS U MPEAOTBpALICHUA UX BPECAHOI'O

BO3JICHICTBUS Ha OpPraHu3M YCJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHHI IIPOBOJUTH BBIYMCIIEHUS c
WCTIOJIb30BaHMEM IIOHATHSI «MaccoBas JOJS BEHIECTBA B PAacTBOPEY,
O0BEMHBIX OTHOUIEHMM TIa30B NpPH XMMHUYECKUX PEaKIUAX, MacChl
BEIIECTBA MJIM 00BEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEUIECTBA,
Macce WM 00BEMY OIHOrO W3 YYAaCTBYIONIUX B PEAKIMH BEIICCTB,
TerIoBOro 3 Qekxra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl

BCIICCTB, MMPEBPAILICHUA U COXPAHCHUS SHCPIrun




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

TeopeTnyeckne OCHOBBI OPraHUYECKOW XUMUH

11

IIpenMer opraHMyYecKO XUMHH: €€ BO3HMKHOBECHHME, Pa3BUTHE M 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepUaJiOB. Teopus CTPOCHHS OPraHUYECKHX

coenunennit A.M. byrnepoBa, €€ 0OCHOBHBIE MTOJIOXKEHUS

1.2

CtpykrypHble (OpMynbl OpraHH4ecKHX BemecTB. [‘omonorus, wuszomMmepus.
XUMHYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSAX — OJUHAPHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kiaccupUKaIuyu OpraHUuIECKUX BEIICCTB

1.3

HOMCHKJlaTypa OpPraHNYCCKUX COE€IUHEHUH (CI/ICTCMaTI/I‘-IGCKaH) U TPpUBUAJIBHBIC

Ha3BaHUS BaKHEHUIIIUX HpCI[CTaBI/ITeJleﬁ KJIaCCOB OPTraHNYCCKUX BCUICCTB

YraeBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, FOMOJIOTMUECKUH psia. MeTaH 1 3TaH — nmpocTeiine
NPEJCTaBUTENIM AallKaHOB: (HU3MUECKHE M XHMHUUYECKHE CBOMCTBa (peakuuu

3aMELIEHUS U TOPEHUS ), HAXOXKIEHNUE B IPUPOJIE, TOTYyIEHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psA. DTHWIEH U NpPOMHIEH —
MpoCTeHIline MpPeACTaBUTENN AalKeHOB: (U3WYECKME M XUMHUYECKHE CBOMCTBa
(peakuuu THUIPUPOBAHMS, TaJIOrC€HUPOBAHMS, THApATAllUM, OKHCIEHUA U

MOJIUMEPU3ALINH ), TIOTyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: OyragueH-1,3 u wMetunOyramuen-1,3: crpoeHue, BakHEHIIME
XMMHUYECKHUE CBOMCTBA (peakuus nonumepusanun). [lomydeHne cMHTETHYECKOTO

Kay4dyKa U pe3UHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUI psiA. AlleTUIIeH —
NPOCTEUIINN TPENCTaBUTENb aJKMHOB: COCTaB, CTpOECHUE, (U3HUECKUe U
XUMHYECKHE CBOMCTBA (peakluu T'MIpUPOBAHUS, TaTOI€HUPOBAHUS, THIPATAIUH,

TOpEeHMUs] ), TOJTy4YeHUE U PUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MUYECKHE U XMMHUYECKHE CBOWCTBA
(peakuyu raJoreHMpOBaHUS U HUTPOBAHUA), IOITY4YE€HUE U TpuMeHeHue. Tonyour:
COCTaB, CTpOeHHE, (U3MYEeCKMe W  XHUMHYECKME CBOWCTBa  (peakuuu
raJIOTeHUPOBAaHUSI M HUTPOBAHHUA), IMOJNy4yeHHE WU HpUMEHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTmyeckas CBs3b MEXKAY YIIE€BOAOPOAAMH, MPUHAMIEKAIIUMU K

Ppa3JInYHbIM KJlaCCaM

2.6

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIii ra3 u monyTHbIe HEPTIHBIC




ra3sl. HedTp u e€ nmpoucxoxaenue. CrnocoOsl nepepaboTku He(TH: MEperoHkKa,
KPEKHHT (TepMHUYECKUH, KaTalIuTU4ecKuil), muponus. IIponykrsl mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroiab u

IPOIYKTHI €ro nepepadoTKu

Kucnopoaconepsxaniyie opraHu4ecKue CoeTMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHON U 3TAHONI: CTpOEHUE, GU3NUECKHE
U XUMHYECKHME  CBOicTBa  (peakuuu ¢  aKTHBHBIMH  MeETaJUIaMH,
raJIor€HOBOJIOPO/IaMU, TOPEHME), IpPUMEHEHHE. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH CIHAPTOB. /[elicTBHE METaHOla W JTAHOJIA Ha OPraHHU3M 4YeJIOBEKa.
MHoroaroMHbl€ COUPTHL. DTUICHIJIMKONIb U TIUIEPHH: CTpOeHHE, (PU3NUECKUe U
XUMHYECKHE CBOMCTBa  (B3aMMOAEWCTBHE CO  UIEJIIOYHBIMM  METaJlJlaMH,
KayeCTBEHHAsl PEaKlUs Ha MHOIOAaTOMHbIE cHUpThl). JlelicTBHME Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie rMaepruHa U STUJICHI JIMKOJIA

3.2

@DeHoN: CTpOGHHME MOJEKYJIbl, (U3MUEeCKHe U XUMHYECKHE CBOMCTBa.

Toxcuunocth penona. [Ipumenenue dpenona

3.3

A.]'ILI[CFI/IIU:I N KCTOHBI. CDOpMEU'IBI[CFI/II[, afneTajabACru: CTpOCHUC, (I)I/IBI/I‘-ICCKI/IG u
XUMHYECKHE CBOMCTBa (peaKI_[I/II/I OKHUCJICHUA W BOCCTAHOBJICHHA, Ka4YCCTBCHHBIC

peaKIun), OJy4YEHUE U IPUMEHEHHE

3.4

OnHOOCHOBHBIE TpejaeabHble KapOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUUYECKHE CBOMCTBA (CBOMCTBA, O0IIKeE JUIs
Kjlacca KHUCIIOT, peakluus OdTepupUKaluu), T[OIYy4eHUE U I[pPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIM BBICIIMX KapOOHOBBIX

KUCIIOT. MBIIa KaK COJIY BBICIIIMX Kap6OHOBI>IX KHUCJIOT, UX MOIOIIECC ,Z[GﬁCTBHG

3.5

CrnoxHble 3(Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['MIpOIU3 CIIOKHBIX
s¢upos. Kupsl. ['maponus xupo. Ilpumenenue >xupoB. buonoruueckass poib

KHUPOB

3.6

VYrieBoapl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, AU- U IOJIMCAXAPUJIbI).
['moko3a — mpocTediuil MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
du3rueckue U XUMHYECKHE CBOMCTBA (B3aumoeicTue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
Opo’keHHEe TJIOKO3bl), HAXOXKIACHHE B TMPUPOAE, NMPUMEHEHHE, OUOoIoruvecKas
poisib. @orocuHTe3. DpyKTO3a KaK M30Mep MIHOKO3bl. Kpaxman v 1einono3a Kak
npupojHbele nonuMepbl. CTpoeHue Kpaxmaina M Uesnoio3bl. dusmueckue u

XUMHUYECKHE CBOMCTBa Kpaxmaiia (THIpOIn3, KaueCTBEHHAsl PEaKIHsl C HOJI0OM)

A3zoTcoaeprkaliye opraHM4eckue CoeMHEHNS

4.1

AMUHOKHUCIIOTHI KaK aM(oOTepHble OpraHuyecKkue coequHeHus. Pduznueckue u

XUMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpUMepe TiuiuHa). buomormueckoe




3HaYE€HUE aMUHOKUCIIOT. IlenTuasl

4.2

benkn Kkak mnpupoIHBIE BBICOKOMOJIEKYJSpHbIE coequHeHus. [lepBuunas,
BTOpUYHAsE W TpPETHYHAas CTPyKTypa OelKoB. XUMHUYECKHE CBOMCTBa OEJIKOB:

TUAPOIN3, JCHATypalus, KAUCCTBCHHBIC PCAKIIMK Ha Oenxu

BLICOKOMOJ'IeKyJ'IﬂpHBIe COCAMHCHUA

5.1

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYIIAPHBIX COGZII/IHGHI/IﬁI MOHOMECED,
IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIUMCPHU3AalUK, CPCAHAA MOJICKYJISIpHAad
macca. OCHOBHEBIC MCTOJAbl CHHTE3a BBICOKOMOJICKYIISAPHBIX COC,I[HHCHHI;'I -

noaumMepusanus U IMOJIMKOHACHCAIUA

5.2

SKCHepI/IMeHTaJ'IBHBIe MCETOAbl H3YUCHHUA BCIICCTB U HX npeBpameHHﬁ:
O3HaKOMJICHHUEC C o6pa3uaMH NpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBBI XUMUHU

11

XHUMHYECKHH 3J1eMeHT. AToM. Sapo aTroMa, W30TOMBI. DJIEKTPOHHAS 000I0YKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTalH, S-, P-, d-3JIEMEHTHI.
OCcoOEHHOCTH pacIpee/IeHHus JIEKTPOHOB MO OPOMTAISIM B aTOMax 3JEMEHTOB

NEPBbIX YETHIPEX MEPHOAOB. DIEKTPOHHAs! KOH(UTYpaLus aTOMOB

1.2

IIepnonnuecknii 3akoH u [lepuoanueckas cucreMa XuMHYECKHUX daemeHToB J[.1.
MengneneeBa. CBs3p Inepuoandeckoro 3akoHa M Ilepuoguueckoil cuCTEMBI
XumMudeckux 3jeMeHToB JI.JM1. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS! CBOMCTB XHMHUYECKHX JJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX W CIOXKHBIX BEHIECTB IO TPYNIaM U IEPHOMAM.

3HaueHue NepruoIUIECKOro 3aKOHA B Pa3BUTUHU HAYKU

1.3

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BuHIbl XMMHYECKOH  CBSI3U
(KoBaJICcHTHAsl HETOJIApHAs M TOJSApHAs, HWOHHAs, MeTajuimdeckas). IoHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHMUsl KOBAJICHTHOW XUMHUUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-aKIEeNTOPHBIN). BonopoaHnas cBs3b

14

BaneHTHOCTB. D7eKTpOoOTpUIIATENbHOCTD. CTETIEHh OKUCIICHUS

1.5

BemniecTBa MOJICKYIIDHOI'O U HEMOJICKYJISAPHOI'O CTPOCHMUS. 3aKOH ITOCTOSTHCTBA
cocTaBa BelecTBa. THIIBI KPUCTATNIMICCKUX peI_I_IéTOK. 3aBHCUMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peHléTKI/I. Ilonsatue o AUCTICPCHBIX

cucrtemax. VICTMHHBIE U KOJIOUJHBIC PpacCTBOPHI. MaccoBas gois BelIeCTBa B




pacTBope

1.6

Knaccudukanus Heoprannueckux coenHeHnid. HoMeHkiaTypa HeopraHnyeckux

BCIICCTB

1.7

Xumuyeckass — peaxifusl. Knaccudukanus  XUMHUYECKHX  peakiui B
HEOPTaHUYECKOM M OpPraHWYecKod XMMHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB,

3aKOH COXpPaHCHUA U MPEBPAIICHUA SHCPIUH IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocThb peakiuu, e€ 3aBUCHMOCTD OT Pa3JInYHBIX (PaKTOPOB

1.9

O6paTI/IMBIC pCaKknuu. XHUMHUYECKOE PaBHOBCCHUC. q)aKTopBI, BIMAKOIIMUE Ha

COCTOsIHME XUMHUeCKOro paBHoBecus. [Ipunmun Jle [larense

1.10

OnekrponuTrueckas aucconuanus. CuiabHbIE W ciiadbie diekTponuThl. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIasd, HeﬁTpaHLHaﬂ, IeJI04YHad. PCaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTETFHO-BOCCTAHOBUTEILHBIC pcakouun

Heoprannueckas xumust

2.1

Hemeramnsl. Ilonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anemeHnToB J[.MI. MenzneneeBa U 0COOEHHOCTH CTpoeHMsI aToMOB. Dusnueckue

CBOMCTBAa HEMETAIUIOB. AJUIOTPOINHUS HEMETAILIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yriaepona)

2.2

XWMHYECKHE CBOMCTBA BAXXKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEphI, a30Ta,
dbocdhopa, yrmepoma M KpPEeMHHsA) W HUX  COCAUHEHHH  (OKCHJIOB,
KHCIIOPOJICOICPKAIMX ~ KHUCIIOT, BOJOPOJIHBIX coeauHeHui). IlpumeHeHue

BAKHEHIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Meramibl. Ilomoxenne wmeramnoB B Ilepuoanueckoil cuCTEME XUMHUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aroMoB MetaiioB. OOmume gusnueckue cBoiicrBa MetawioB. CIijlaBbl METAJIIOB.

DNEKTPOXUMUYECKUH PsJl HAIPSYKEHUI METaNIOB

2.4

XWMHYECKHE CBOMCTBA BAKHEWUIIMX METAUIOB (HATPUN, KM, KaJIbIIHH,
MarHui, aJllOMUHUN, IIUHK, XpOM, >KeJie30, MeIb) M HUX coeauHeHuid. OOmme

crocoObl nony4eHust MetaioB. [I[puMeHeHe MeTaIoB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB, NPUHAICKAINIUX K PA3JTIMIHBIM

Ki1accaM

XUMHA U )KA3HD

3.1

Ponp xumMuu B oOecrieYeHHWH DKOJOTHMYECKOW, SHEPreTUYeCKOW M TUIIEeBON
0€30I1acCHOCTH, PA3BUTHU MEIUIMHBL. [IOHSATHE O HAYYHBIX METO/AaX TO3HAHUS

BCIICCTB U XUMHNYCCKUX peaxunﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_[I/IX HAaYYHBIX MMPUHIOHUIIAX IMPOMBIIIJICHHOI'O ITOJIYUYCHUA




BaKHEHIIIMX BeIIECTB. YeI0BEK B MHPEC BCUICCTB U MATCPHUATIOB: BayKHEHIIIHE
CTPOUTCIILHBIC MAaTCpHuajibl, KOHCTPYKIHOHHBIC MATCpUaAJIbl, KpaCKHu, CTCKIIO,
KE€paMHuKa, MATCpUAJIbl I SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHC U

MHUHepaJIbHbIE y100peHUs

3.3

XUMHST W 3]I0pOBbE UEJOBEKA: IMPaBHJIa HCIOJIB30BAHMS JICKAPCTBEHHBIX
MpenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPENapaToB OBITOBOW XUMUH

B IIOBCEHEBHOMN KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. I'abpuensn O.C., Octpoymon WU.I"., Cnankos C.A.
AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemienue)
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymon WU.I'., Cnankos C.A.

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIbI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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