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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHM Ha ypPOBHE CpeaHero ooOmero oOpazoBaHus — paspaboTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-©3 «O06 o6pasoBanuun B Poccuiickoit
®enepanumn», TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS (efepabHON 00pa30oBaTeIbHOM MPOTpaMMbl CPEIHETO
obmiero o6paszosanus (OOIT COO), npeacraBnenHsx B @enepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yuérom Konnenuuu npernonaBanus yueOHOTO mpeaMeTra «XUMHsS» B 00pa30oBaTeIbHBIX
opranuzanusix Poccuiickoit ®denepanuu, pealn3ylomUX OCHOBHBIE 00pa3OBaTElIbHBIC IPOTPAMMBI, U
OCHOBHBIX MojoxkeHu «CtpaTeruu pa3putusi BocnuTanusi B Poccuiickoit @enepanuu Ha nepuoa g0 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbI 0 XMMHUH, K OTIPEICTICHUIO 00IIel cTpaTeruu oOydeHus,
BOCIIMTAHUS U PAa3BUTHS OOYJAIOUINXCS CPEACTBAMU ydueOHOro mpeamera «Xumus» st 10—11 xmaccos Ha
0a30BOM ypoBHE cocTaBmin KoHuentyaibHbie osoxeHus @I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH,
COJIep’KaHus, pe3yJbTaToB 00y4eHHs U TPEOOBAHUI K YPOBHIO IIOJITOTOBKU BBIITYCKHUKOB.

Xumudeckoe 0O0pa3oBaHUE, TMOJy4yaeMO€ BBIMYCKHHUKAaMU 00111e00pa3oBaTeIbHON  OpraHu3alui,
SIBJIIETCS. HEOTHEMJIEMOU 9acThIO UX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPIIAONIUM dTAllOM pealn3ariy Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIIOYEBBIX IICHHOCTEH, MPHUCYIIUX IEJIOCTHOH CcHCTEMe
XHAMHYECKOTO 00pa3oBaHHUSA. DTH IIEHHOCTH KAacaloTCs ITO3HAHWUS 3aKOHOB TPUPOJBI, (HOPMUPOBAHUS
MHPOBO33PECHHUSI W OOIIEH KyJIbTYyphl YENOBEKAa, a TAKXKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOpPOBBIO M MPHUPOIHOU cpene. Peanmsyercs xumudeckoe oOpa3oBaHue 00ydJaromnuxcs Ha YPOBHE
CpemHero oomiero oOpa3oBaHHs CPEICTBAMH YUEOHOTO TpeaMera «XUMUs», COJIEpKaHHE W MOCTPOSHHE
KOTOPOTO OTpeNeieHbl B MporpaMMe M0 XUMHUH C Y4€TOM CrhenudUKH HAyKd XUMHUHU, €€ 3HAYCHHUS B
TMO3HAHWY TPUPOJBI U B MAaTEPUATHLHOU JKM3HU OOIECTBA, a TAK)Ke ¢ YUETOM OOIMMX IeJIeil M TMPUHIIUIIOB,
XapaKTEepU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpeqHero obmiero obOpazoBanus B Poccuiickoii
denepanuu.

XUMHS Kak DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIpaeT o0coO0yl0 pojib B COBPEMEHHOM
IUBWIM3AIIMM, B CO3JaHUM HOBOW 0a3bl MarepuaibHOW KyiabTypbl. OHa BHOCHT CBOM BKJIaa B
(dhopMupOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IIEJIOCTHOTO TIPEICTaBICHUS 00
OKPYXKaIoIlleM MHUpPE KaK O €IWHCTBE MPUPOJBI M YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU Ha OCHOBE
MMOHUMAaHMsI BEIICCTBEHHOTO COCTaBa OKPY)KAIOIIErO0 MHPA, OCO3HAHUS B3aMMOCBS3M MEXKIY CTPOCHHUEM
BEILIECTB, X CBOMCTBAMH U BO3MOYKHBIMHU 00JIACTSAMU IMPUMEHCHHSL.

TecHo BBaHMOHCﬁCTBYH C IJpYruMu C€CTCCTBCHHBIMU HAYKaMH, XHUMHUA CTaJlad HEOTHEMJIEMOM YaCThIO
MHpOBOfI KYJIbTYPEIL, H606XOI[I/IMBIM YCJIOBHUEM YCIICHIHOI'O Tpyda M XHU3HH KaXXI0I'0 4YJICHA 06HleCTBa.
COBpeMCHHaﬂ XUMHUS KaK HayKa CO3UJAATCIIbHAA, KaK HayYKa BBICOKHUX TEXHOJIOTHI HaIllpaBJICHA Ha PCHICHUC
riI00aIbHBIX HpO6J'IeM YCTOI‘/'ILII/IBOFO Pa3sBUTHA 4YCIOBCUCCTBA — CBIpBeBOﬁ, 3HepreTquCKOﬁ, HHMCBOﬁ,
9KOJIOTHYECKOM 0€30IIaCHOCTH U OXpaHbI 310POBbA.

B cooTtBercTBUMM ¢ O0mMIMMHU LENSIMA M TPUHIMIAMH CPEAHEro 0oO0IIero oOpa3oBaHHs COJEp)KaHUE
npenmera «Xumus» (10-11 xmaccel, 6a30BbI YpOBEHb U3YUYEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKyIBTYPHYIO TOATOTOBKY OOydarolmuxcsi, HEOOXOAMMYIO UM JJsi BBIPAOOTKH MHUPOBO33PEHUYECKHX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS] B KU3Hb COLMyMa, MPOJODKEHHUS 0Opa3oBaHHUS B Pa3IMYHBIX
007acTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsiromuMu  ipeaMeTa «XUMHS» ABIAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«OO0rasi ¥ HeopraHMYecKas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI
0a30BOI HAYKU: CUCTEMa 3HAHUI 10 HEOPTraHWYECKONH XUMUU (C BKIIOUEHUEM 3HAHUM W3 OOIIel XUMHK) U
oprannueckod xumun. @opMUpoOBaHUE TAHHOW CHCTEMbI 3HAHMU MPU M3YyYCHHUH IMpeaAMeTa o0ecreyrnBaeT
BO3MOHOCTh PACCMOTPEHHSI BCET0 MHOTOOOpa3us BEIECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPHIA
XUMHH.

Crpykrypa conepxaHusi KypcoB — «Opranndeckass xumusi» u «OOmas U HeopraHWUYECKas XUMHUS)
chopMupoBaHa B IpOrpaMMe 1Mo XMMHH Ha OCHOBE CUCTEMHOTIO MOJX0/1a K U3Y4eHHI0 y4eOHOTO Marepuana



U 00yCIOBJIEHA HCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMH Ha OMNPEAETIEHHBIX TEOPETHUECKHX
ypoBHsX. Tak, B Kypce OpPraHM4eCKOM XMMUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUHU
CTPOCHMS OpPraHUYECKUX COCIUHEHUN, a TaKKe Ha YPOBHE CTEPEOXHMMHMYECKHUX U DIJIEKTPOHHBIX
MPEJCTaBICHUN O CTpOoeHUH BemecTB. CBeZeHUs 00 M3y4aeMbIX B Kypce BELIECTBAX JAIOTCA B PA3BUTHU —
OT YIJIEBOJOPOIOB JI0 CIOXHBIX OMOJIOTHYECKH AaKTUBHBIX COCAMHEHWH. B Kypce opraHmueckoil Xumuu
HOJY4aloT pa3BUTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHUS NEPBOHAYAIBHBIC
MPEJCTABICHUS O XUMHUYECKOH CBSI3M, KIACCU(PHUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[Tox HOBBIM yriIoM 3peHHs B npeaMere «XuMus» 0a30BOr0 YpOBHS PacCMAaTPUBAETCS M3yYCHHBIA Ha
YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMsS TEOPETUUECKHH Marepuan M (DaKTOJIOTHYECKHE CBEICHHS O
BeIICCTBax U XAMHYECKOM peaKknuuu. TaK, B YaCTHOCTH, B KYpCC ((061118}[ U HCOPraHUYCCKasA XHUMMHA»
o0y4JaromuMcsl IPEAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE MEPHOAWYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX M METOJIOJOTUYECKUX MO3ULUHN, TIIy0Ke MOHITh UCTOPHUUECKOE M3MEHEHUe (YHKIIHM
3TOTO 3aKOHA — OT 00oO0IaroIIel 10 00BACHAONIEH U IPOTHO3UPYIOLIEH.

EnnHas cucrema 3HaHUN O BAXKHEHIIUX BEIIECTBAX, MX COCTABE, CTPOEHUH, CBOMCTBAX U MPUMEHEHHH,
a TAK)K€ 0 XUMHYECKUX PEAKIIUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUs JOTIOJHsAETC B Kypcax 10
u 11 kiaccoB sjeMEHTaMU COJEPKAHUSI, UMEIOIMMU KYJIbTYPOJOTHUECKUN U MPUKIATHON XapakTep. ITH
3HaHUSI CMOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBS3M XMMHUHU C JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B
MMO3HABATEIPHOM ¥ TPAKTUYECKOW NIEATETHHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKCHHS K
MPOIIECCy TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKHUX MPUIOKEHUM XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX TIPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHICCKU
OCMBICIIMBAaTh WH(OPMAIMIO M TIPUMEHATH €€ I TOTOJHEHUs] 3HAHUW, PEIICHUS WHTEIUICKTYyalbHBIX U
AKCIIEPUMEHTAJILHBIX HCCIIEA0BATEIbCKUX 3adad. B 1enom cojaepxanue ydeOHOTO TpeaMera «XHMUs
JAHHOTO YPOBHS HM3YYCHHsI OPHEHTHPOBAHO Ha (HOPMHUPOBAHHE Yy OOYYaIONIUXCS MHUPOBO33PEHUECKOU
OCHOBBI JJI1 TOHUMaHUs (UIOCO(DCKUX HICH, TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPTaHUYECKOTO H
OPraHUYECKOTO0 MHpPA, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, TO3HABAEMOCTH
MPUPOJHBIX SABJICHUN MYyTEM SKCIEPUMEHTAa W PEIICHHUs TPOTUBOPEYH MEXIy HOBBIMH (DakTamMu u
TEOPETUICCKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUH YKOJOTUUYECKUX MPOOIeM, a TaKkKe
pooJIeM cOEPEIKEHUSI FHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX TEXHOJIOTHH U MaTEPHAJIOB.

B mnmaHe pemenus 3amad BOCHHUTAHUSA, Pa3BUTHUA U COIMAIM3AaLMK OOYYarolIMXCsl MPHUHSTHIE
MIPOrpaMMOi IO XUMHUU MOAXO/IbI K OTIPEENICHUIO COACPKAHU U IOCTPOCHHUS MIpeIMETa MPeayCMaTpUBatoT
(dbopMHpOBaHHE YHUBEPCATbHBIX Y4EOHBIX JEHCTBUN, UMEIOIMX 0a30BOE 3HAYCHHE ISl PA3JIMYHBIX BUIOB
NesITeIbHOCTH: pEelIeHus] TpobiieM, TMOUCKa, aHanu3a U 00paboTku uHpopManuu, HEOOXOTUMBIX s
MPHOOpETEHNUs OMbITa MPAKTUUECKON M HCCIEA0BATEIbCKOMN IeATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B
MO3HAHUU XUMUHU.

B MMPAKTHUKE NPCIIOJaBaHU XUMHUU KaK Ha YPOBHC OCHOBHOI'O O6IJ_ICFO 06pa30BaHI/I$I, TaK U Ha YPOBHC
Cp€aHero O6I_HCFO 06pa30BaHI/I$I, IIpru OIIPCACICHUNU COI[@p)K&TCJIBHOﬁ XApPaKTCPUCTUKHU ueneﬁ HU3YyUCHUA
npeaMeTa HallpaBJICHUCM HepBOCTeHeHHOﬁ 3HAYMMOCTH TpalullruOHHO HpI/ISHaéTCH (I)OpMI/IpOBaHI/Ie OCHOB
XUMHYECKOM HAyKH KakK oOnactu COBPEMCHHOI'0O €CTCCTBO3HAHUS, HpaKTquCKOﬁ JCATCIIBHOCTH YCIOBCKAa U
KaKk OJHOIro M3 KOMIIOHCHTOB MHpOBOﬁ KYJIBTYPHI. C METOJAMYECKON TOYKHU 3pCHUA TaKOM IIOAXOJ K
OMpCACIICHUIO enaeu HU3YUYCHUS NPEAMCETA ABJIACTCS BIIOJIHC OIIPaBAdAHHBIM.

CornacHo MaHHOUW TOYKE 3pEHUs TJIABHBIMHU IENSIMH HM3y4eHHsS MpeaMera «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCSA:

. q)OpMI/IpOBaHI/IC CUCTEMBl XMMHMYECKHX 3HAHHM KaK BaKHEHINIEH COCTaBIIAIOIIEH €CTECTBEHHO-
HaquOﬁ KapTUHBI MHpPa, B OCHOBC KOTOpOﬁ JICKAT KIIOYCBBIC IMOHATHA, (1JYH,Z[aMCHTaJ'IBHBIC 3aKOHBbI
U TCOpHUU XUMHUH, OCBOCHHC s3blKa HAYKH, YCBOCHUC HW IMNOHUMAHHUC CYHIHOCTH HOOCTYIIHBIX
O606H.ICHHﬁ MHPOBO33PCHUYCCKOTO XapaKTepa, O3HAKOMIICHHUC C HCTOpHCﬁ HX DpPa3sBUTHA U
CTaHOBJICHHUA



e (opMupoBaHHE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJIaX IMO3HAHMS BEIECTB U XMMHYECKHX
peakuuii, HEOOXOAWMBIX MJIsi MPHOOPETEHUS yMEHUIl OpPHEHTHUPOBATHCS B MHPE BEIIECTB U
XMMUYECKUX SBJICHUN, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUUECKOU U ITOBCEHEBHOM KU3HH;

e pa3BUTHE YMEHUH M CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OObSICHEHHEM
XUMHUECKOT0 3KCIEPUMEHTA, COOIIOICHUEM NTPaBUI OE30I1aCHOTO OOpAIEHHUS C BEIIECTBAMH.

Hapsiny ¢ atum, coneprkaTenbHas XapaKTepUCTHKA LIeJIed U 3ajjad U3y4eHUus MpeiMeTa B IIporpamme
[0 XMMHMM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMU IPUOPUTETAMHU B CHUCTEME CPEIHETO
obmiero oOpazoBanust. CerofHs B NPENOAABAHWM XMUMHH B OOJIBIICH CTENEHH OTHAETCS TPEANOYTEHHE
MIPaKTUYECKOH KOMIIOHEHTE COJEpKaHUs OOYy4eHMs, OPHUEHTUPOBAHHOM HAa IOJATOTOBKY BBIITYCKHHMKA
o0meo0pa3oBaTebHOM  OpraHu3aliy, BIAJACIONIETO He HAO00OpoM 3HaHW, a (QYHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CHOCOOAMM W YMEHHUSMU aKTUBHOI'O IOJIy4EHHMsS 3HAHUNW U NPUMEHEHUs HX B
peaJIbHOM >KU3HM JUIsl pElICHUs TPaKTUUYECKUX 3a1a4.

B cBs3u ¢ 3TUM mpu M3ydyeHUM TIpeIMeTa «XUMHs JTOMUHHUPYIOIIEEe 3HaUYE€HHUE MPUOOPETAIOT TaKHe
LEU U 33J]a41, KaK:

ajanrtanus oOyyarouMxcsd K YCJIOBHMSIM JMHAMUYHO pa3BUBAIOLIErocs MHpa, (OpMUPOBaHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBON K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY
MPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KM3HEHHBIX CUTYaIUSX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopmupoBaHre y OOydYarONIMXCS KIFOUEBBHIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIMM), HWMEIOITNX
YHHUBEpCaJIbHOE 3HAUY€HHUE Ui Pa3jIMYHBbIX BUJOB JIEATEIbHOCTH: PELIEHUs IpoOsieM, MOWCKa, aHanu3a U
00paboTk HHpOpMAIMK, HEOOXOAMMBIX IJIsi NPUOOpPETEeHHs ONbITa AEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B MO3HAaHMM XUMHUH, a TaKXkKe I OLEHKH C TMO3MLHUI HKOJIOrMYecKoil 0e301acHOCTH
XapakTepa BINSHUSA BEIECTB U XUMUYECKUX ITPOLIECCOB HA OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HWHTEIJIEKTYaJbHBIX M  TBOPYECKHX CHOCOOHOCTEH
oOyyaronuxcs: CrnocoOHOCTH CaMOCTOSITENIBHO NMPHOOPETaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBHUH C
KU3HEHHBIMU MOTPEOHOCTSAMU, MCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA U
aHaJIM3a yueOHOM U HAyYHO-MOMYIISIpHON MHGOPMAIIUU XUMUYECKOTO COACPKAHMS;

(bOpMHpOBaHI/Ie H Pa3BUTHE Y 06yqa}0mnxc;1 aCcCoIMaTuBHOIO M JIOTHYCCKOI'O MbIIIJICHUA,
Ha6J'IIOI[aTeJ'IBHOCTI/I, CO6paHHOCTI/I, AKKYpPAaTHOCTH, KOTOPLIC 0COOEHHO HCO6XOI[I/IMBI, B 4YaCTHOCTH, IIpU
IIAaHUPOBAHUHA U MIPOBEACHNU XUMHUYCCKOI'O SKCIICPUMEHTA,

BOCIIMTaHUC Yy o6yqaloumxc;1 Y6C)KI[6HHOCTI/I B FYMaHHCTHHeCKOﬁ HaIIpaBJICHHOCTU XHMMUHU, eé
Ba)KHOU poJin B PCHICHUHU rJ100aIbHBIX HpO6J’I€M PaluOHAJIBHOI'O IIPHPOAOIIOJIb30BaHUsA, ITOIMOJIHCHUS
OHEPTCTUYCCKUX PECYPCOB U COXPAHCHUA NTPUPOAHOI'O paBHOBECHUS, OCO3HAHU H606X0)II/IMOCTI/I 6epe>I<Horo
OTHOIICHU: K IIPUPOAC U CBOEMY 310pPOBBIO, 4 TAKIKC HpI/IO6peTCHI/I${ OIIbITa UCIHOJIB30BAHUA TMOJTYYCHHBIX
3HAHUM I MMPUHATHA I'PAMOTHBIX peH_IeHI/Iﬁ B CUTyallusX, CBA3AHHBIX C XUMHUYCCKUMU SBJICHUSIMU.

B y“Ie6HOM IJIaHE CpCIAHCTO 061uer0 O6p8.30BaHI/IH npeaMeT «Xumus» 0a30BOroO YPOBHA BXOIOHWUT B
COCTaB HpCHMCTHOﬁ obOmacTu ((ECTGCTBCHHO'Hay‘IHLIe NpEeaAMETBD).

OO1mee yMciaO YacoB, OTBEAEHHBIX JUIS WM3YYEHHs XUMHUHU, Ha 0a30BOM YpPOBHE CpeIHEro oOIIero
oOpa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezmento), B 11 kmacce — 34 yaca (1 yac B
HEJIENIO).



COJEPKAHUE OBYYEHUA
10 KJIIACC

OPI'AHUYECKASA XUMUA

TeopeTquCRne OCHOBBI opra}mquKoifl XHUMHH

[Ipeamer OpraHNYeCcKOn XUMUH: eé BO3HUKHOBEHHUE, pasBuUTHE 5 3HAYEeHUE
B TIOJYYCHHWH HOBBIX BCIICCTB W MATCPUAIIOB. Teopnﬂ CTPOCHUA OPraHNYICCKUX COGI[I/IHGHI/Iﬁ A.
M. byrnepoBa, €€ ocHOBHble mNojoxkeHus. CTpykTypHble (OpMyJbl OpraHMYecKuxX BemiecTB. ['omosnorus,
HU30MCEpUs. XuMuyeckas CBSI3b B OpraHNn4YCCKUX COCAUHCHHUAX — OJJUHAPHBIC U KPATHBIC CBA3HU.

[IpencraBinenne o Kiaccu(uKalUd OpraHUYECKUX BewlecTB. HoMeHKIaTypa oOpraHHYeCKHUX
COEMHEHUHN (cucTemMaTHueckas) M TPUBUAIbHbIE Ha3BaHUS BaKHEHWIIMX TMPEJCTaBUTENEH KJIaccoB
OPraHNYECKHUX BEHIECTB.

OKCIIEPUMEHTAIEHBIC METOJIBI M3YYEHUs BEIIECTB M HMX MPEBPAIICHUMN: O3HAKOMIICHUE C 0Opa3IaMu
OpPraHu4Y€CKuUX BCIICCTB U MaTC€puajlaMH Ha UX OCHOBC, MOJACIIMPOBAHUC MOJICKYJ OPraHM4YC€CKUX BECIICCTB,
HaAOJIIOJICHUE W OINMCAaHUE JICMOHCTPAIMOHHBIX OTBITOB 10 MPEBPANICHHIO OPTAaHWYCCKUX BEHIECTB IPH
HarpeBaHuu (TUIaBJICHHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psAn. MeTaH W 3TaH — MPOCTEUIINE MPEICTABUTEIU
aJIKaHOB: (PM3MUYECKHE M XUMHUUYECKUE CBOMCTBA (peaKiMy 3aMeIlleHUs] U TOPEHU), HaX0XKACHUE B MIPUPOJIE,
MOJIy4Y€HUE U IPUMEHEHHE.

ANKeHBI: coCTaB M CTPOCHHUE, TOMOJIOTHYECKHI P, OTuiIeH u IIPOIMUIIEH — HpOCTGfIIHHG
npeaACTaBUTCIIN AJIKCHOB! (bHSH‘lGCKI/Ie 1 XUMHYESCKHE CBOMCTBA (peaKI_II/II/I TUAPpUPOBAHUS, TAJIOTCHUPOBAHUS,
ruaparanuu, OKUCJICHUA U l'IOJ'II/IMepI/ISaI_II/II/I), IIOJIY4YCHHUE U IIPUMEHCHUC.

Ankaauensl: Oyramuen-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHMIIME XUMHUYECKHE CBOMCTBa
(peakuus nmonuMepu3zanun). [loydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTHUYECKHUM pAd. AI_ICTI/IJICH — HpOCTGﬁIHHﬁ
npeaAcCTaBUTCIIb AJIKHHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/I6 M XUMUYECKHE CBOICTBA (peaKHI/II/I TUAPUPOBAHUA,
raJIOrCHUPOBAHUS, TUAPATALIUU, I‘OpeHI/Iﬂ), MOJIY4CHHUEC U IIPUMCHCHUC.

Apensl. benso:n: coctas, cTpoeHue, Gpu3NYecKre U XMMHUYECKHE CBONCTBA (peaKkIMM raJloreHUPOBAHUS
U HUTPOBaHHUsA), MOJy4yeHHE M TNpUMeHeHue. Tonyon: cocmas, cmpoenue, Quauyeckue u XumuiecKue
ceolicmea (peakyuu 2an02eHUpoOsanus U HUMpO8aHus), noayienue u npumerenue. TOKCHYHOCTb apEHOB.
I'eneTnyeckas CBA3b MEXKAY YIIIE€BOAOPOAAMHU, IIPUHAICKAILUME K PA3IUYHBIM KIIACCaM.

[TpupoHbIe HCTOUHUKHU YrieBoaopooB. [Ipupoaublil ra3 u nonytHsle HedTsHbIe ra3pl. HedTh u e
npoucxoxzaenune. CrocoObl mepepaboTKu He(pTH: MEeperoHka, KPeKUHI (TepMUYECKHH, KaTaTUTHYECKHuil),
nuposin3. Ilponykrsl nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBILINIEHHOCTH U B ObITy. KaMeHHBIH yroJib
U TIPOJIYKTHI €T0 MepepadoTKH.

OKcIepUMEHTAIbHbIE METO/Ibl M3YYEHUS BEIIECTB M MX IMPEBPAIICHUIN: O3HaKOMIIEHHE ¢ o0pa3liaMu
IIacTMacc, KaydykoB M pe3uHbl, Koulekuun «Hedts» u  «Yromb», MOOEnTUpOBaHHE MOJEKYI




YIIACBOJOPOJOB M TaJOre€HOMPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKOW pabOThI: TOMYYCHHE JTHICHA U
W3yYECHHUE E€r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncienuss mo ypaBHEHHIO XUMHUYECKOH peakuumu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO
BEIIECTBA WJIM TPOJYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BELLECTB WJIN IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue oprannyeckue coeuHeHHs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METAHONI W ATAHOJ: CTPOCHHE, (U3UYECKUE U XUMHUYECKHE
CBOMCTBa (peaklUy ¢ aKTUBHBIMHM METaJUIaMH, raJoreHOBOJAOPOJaMH, TOpeHKe), npuMeHnenue. Bogopoansie
CBSA3U MEXIY MOJIEKYJIAMH CIIUPTOB. JleMCTBHE METaHOJIA U 9TAHOJIa HA OPraHU3M YEJIOBEKA.

MHoOroaroMHble CHUPTHI. DTUJICHTIUKOIb W TIHUIEPUH: CTpOEHUE, (U3MUECKHE M XUMUUYECKHE
CBOMCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMH METAJUIaMH, KAa4eCTBEHHAs peakKiiusi Ha MHOTOATOMHBIE
cnupThl). JleficTBue Ha OpraHu3M 4enoBeka. [IpuMeHeHue riuiepuHa U dTHIICHTJTHKOJIS.

@deHon: cTpoeHHEe MOJIEKYNbl, (U3NYECKUE W XUMHUYECKHe CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denona.

AJ'IB)IGFI/IHI)I U KenioHbsl. CDopManL)]ean, ancTajabJCru: CTPOCHUC, (i)I/I?)I/I‘-IeCKI/Ie n XHUMHUYCCKUC
CBOMCTBaA (peaKHI/II/I OKHCIJICHHUA U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), MOJIYYCHUC U IIPUMCHCHHUC.

OMHOOCHOBHBIC TpeelbHbIe KapOOHOBBIC KUCIOTHI. MypaBbHHAs M YKCYCHasi KUCJIOTBI: CTPOCHHE,
(dbu3UYecKne M XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIME JUIsl Kiacca KHCIOT, peakius STepUBUKAIINH),
noJrydeHue u npuMeHeHne. CTeaprHOBast M OJICMHOBAsI KMCIOTHI KaK MPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHACIOT. MbIJIa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CrnosxxHple 3(pHUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. I'MApoin3 ClOXKHBIX 3QupoB. Kupbl.
I'unponus xupos. [Ipumenenue xupos. buosnoruyeckas posb KUPOB.

YraeBonsl: cocTaB, Kiaccu(uKamus yrieBoJoB (MOHO-, IU- W mosmcaxapuipl). [okoza —
MPOCTSHIIIMIA MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHUS MOJICKYINbI, (DU3NYECKHEe M XUMHUYECKHE CBOWCTBA
(B3ammogeiicteue ¢ ruapokcuaoM Meau(ll), okucienwe ammuadHbIM pacTtBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpPOXKCHHE TIIIOKO3bl), HAXOXJIEHHE B IMPHUPOJEC, NMPUMEHEHHE, OHOJOTHYECKAs POJlb.
dotocunuTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

KanMaJ'I " OCJUIK0JI03a KaK IIPUPOAHBIC ITOJIUMCEPLI. CTpOGHI/IC KpaxMaljia 1 HOCJIIKOJI03bI. dusznueckue
1 XUMHYECKHE CBOMCTBA Kpaxmaja (FI/I,Z[pOJ'II/IS, Ka4CCTBCHHAsA pCaKIus C I/IOI[OM).

OKCHEPUMEHTAIbHBIC METOJbl M3YYEHHUs BEIIESCTB W MX NPEBPANICHUN: MPOBEJACHUE, HAOIIOACHUE U
OTIMICaHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIUHA OJJTHOATOMHBIX CIIUPTOB
(oxucnenue »ortaHona oxcuaoM wmenu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCICTBHE TIIMIIEPUHA C
ruapokcugom Memu(Il)), ampaerunoB (OKuCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) wu
ruapokcugom Mmeau(Il), B3aumoneiicTBue Kpaxmana ¢ HOJOM), TMPOBEACHHE MPAKTUYECKOW pabOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aun.

Brrunciaenus 1o YpPaBHCHHUIO XUMHYECKOM pcaknuu (MaCCLI, 06’béMa, KOJIMYECTBA HCXOJHOI'O
BCIICCTBA WJIM NPOAYKTAa PCAKIHUU I10 HU3BCCTHBIM MACCE, O6’béMy, KOJIMYCCTBY OJHOTO U3 HCXOIAHBIX
BCIICCTB WK IPOAYKTOB pCaKLII/II/I).

A3oTcoepKaliue OpraHnyecKue COeTUHEHUS.



AMUHOKHCTIOTHI KaKk aM(OTEepHBbIC OpraHrYecKrue coenuHeHus. Ou3nueckue U XMMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe riuiuHa). buonornyeckoe 3HaueHne aMMHOKHUCIIOT. [lenTuabl.

benku kak nmpuUpoAHBIE BBICOKOMOJIEKYIISIPHBIE cOequHeHus. IlepBHuHas, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OeiaKkoB. XMMHYECKHE CBOWCTBA OCJNKOB: T'MJIPOJIN3, JCHATYpallUs, Ka4eCTBECHHBIC PEaKI[MH Ha
OEIIKH.

3KCH€DI/IM€HTEL]H)HI)IC METOJIbl M3YYCHMS BEIIECTB M WX IIPEBPAIICHUN: Ha6J'IIOIlCHI/I€ N OIIMCAaHUC
ACMOHCTPAIMOHHBIX OIIBITOB: JCHATYpala 0OenIKoB IIpHU Harp€BaHnu, IBETHLIC PCAKIIUU OCJIKOB.

BLICOKOMOJIQKy.TIﬂprIe COCAMHCHUSA

OcCHOBHBIE TIOHSTHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3B€HO, CTEMEHb MOJMMEpHU3AllUU, CpelHsAs MoJieKylsipHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MOJTMMEPHU3ALUS U IOJTMKOHACHCAIHS.

SKCHGDI/IMGHTHJIBHBIC METOJIbl M3YUYCHUS BEIISCTB M WX IPEBPAICHUN: 03HAKOMJICHHE C 06p33HaMI/I
MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaAYy4YKOB.

MexnpeaMeTHRIE CBSA3H.

Peamusanuss MeXnpeIMETHBIX CBSI3€d NpU  H3y4eHUM oOpraHudyeckod xummu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCMHOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX MOHSTUN, TaKk M TMOHSATHH,
SIBJISIFOLMXCSI CACTEMHBIMH JUUISL OTACIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE TIOHATHUS: SBJICHUE, HAyYHBIM (akT, TUNOTE3a, 3aKOH, TEOPHS, aHAJIM3,
CUHTE3, KJIacCu(UKaLNs, IEPHUOTUIHOCTD, HAOII0IEeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJCITUPOBAHHUE.

®dusznka: MaTepus, SHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI yPOBEHb, BELIECTBO,
Tes0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, PU3NUECKHE BETUYMHBI U €IUHULBI UX U3MEPEHUS.

buosorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHUECKU
aKTUBHBIC BellecTBa (OCIKHU, YriIeBOIbL, KUPHI, (HEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: IMUIOCBLIC TMPOAYKTBI, OCHOBBI PallHMOHAJIBHOTO IIWTAaHHA, MOIOHIME CPEACTBa,
JICKAPCTBCHHBIC 1 KOCMETHYCCKHUC ITPCIIapaThbl, MAaTCPpUAJIbl U3 UCKYCCTBCHHbBIX 1 CUHTCTUYCCKNX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUM

XUMHYECKUH DJIEMEHT. ATOM. ﬂ,[[pO aToMa, H30TOIIbI. 9J'IeKTpOHHa$I 000JI0YKa. 3HepFeTI/I‘leCKI/Ie
YPOBHH, IOAYPOBHH. ATtoMHEIE Op6I/ITaJ'II/I, S-, pP-, d- snements. OCOOEHHOCTH pacnpeaciiCHus 3JICKTPOHOB
110 Op6I/ITaJ'I$IM B aTOMax 3JICMCHTOB IICPBBIX I-IeTI:IpéX NEepUoao0B. 3J'IeKTpOHHa$I KOH(I)I/IpraLII/I}I aTOMOB.

[lepuoanueckuii 3akoH u lleproaunyeckas cucrema xumuueckux snementoB /1. 1. MenneneeBa. CBsi3b
MepUOINYECKOro 3akoHa W Ilepumommueckoin cucrembl xumuyeckux dieMeHToB [l U. MenneneeBa c
COBPEMEHHOU TeopHell CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMHUUECKHX 3JIEMEHTOB U
o0pa3yeMbIX UMM TMPOCTHIX U CJIOXHBIX BEIIECTB IO TPYIIaM MU TepuojaM. 3Hau€HUE MEePHOIUUECKOTO
3aKOHA B Pa3BUTUU HAYKH.



Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUAbl XMMUYECKOM CBSA3M (KOBaJCHTHAs HEMOJIApHAs U
MOJISIpHAsi, HMOHHAs, MeTaJulMueckas). MexaHu3Mbl OO0Opa30BaHHUS KOBAJECHTHOW XHMHYECKOW CBSI3H
(oOMeHHBI W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTB. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenens okuciieHus. MoHEBI: KATHOHBI M aHHOHBI.

BemectBa MOJIEKYISPHOTO U HEMOJIEKYISIPHOTO CTPOEHMs. 3aKOH IMOCTOSIHCTBA COCTAaBa BELIECTBA.
Tunsl KpUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PELIETKY.

[TousiTie 0 AUCHEPCHBIX cucTeMax. MICTHHHBIC U KOJUIOUHBIC PacTBOPHl. MaccoBasi 10151 BEIIecTBa B
pactBope.

Knaccupukanuss HeopraHmueckMx coeauHeHui. HoMeHkmaTypa HEOpPraHHMYECKHMX BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKAIUX K PAITMYHBIM KJIACCAM.

Xumunueckas peakuus. Knaccupukanus XUMUYECKHX peakIMil B HEOPraHWYECKOM M OpraHuyecKou
XUMHH. 3aKOH COXpAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALEHUS SHEPTUU MPU XUMHUECKUX
peaKkumsx.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecHe. DAKTOPEI, BIUSIONINE HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponuTnueckas auccouuanus. CuiabHble U cradble 3eKkTposuThl. Cpena BOTHBIX pPacTBOPOB
BEIIECTB: KUCJasl, HeUTpasabHasl, IEI0YHas.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pPCaKknuu.

OKCHEPUMEHTAIbHBIC METOJbl M3YYCHUS BEIIECTB WM HMX NPEBPAIICHHUN: JIEMOHCTpamus TaOIuIl
«Ilepuognyeckass cucrteMa xuMuueckux oanemeHToB [[.  U. MeHnmeneeBay, u3ydeHHE MOJENEH

KPUCTAITTNYECKUX PELIETOK, HalIoIeHue
U ONHCAaHWE JEMOHCTPALMOHHBIX W J1a0OpaTOPHBIX OMBITOB (pa3joKeHHE MEepoKcHaa BOJIOpOJAa B
MPUCYTCTBUHM KaTallM3aTopa, OIpENelIeHUE Cpelabl PacTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIHHOIO
UHIMKATOpa, PEaKIMd HOHHOTO OOMEHa), IMPOBEJACHHE MpPaKTHUeCKOW paboThl «BnusHue pazinMyHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHI.

PacuérHpic 3amaun.

Pacuérbl Mo ypaBHEHUSM XUMUYECKHX PEaKLUUN, B TOM YHCJIE TEPMOXUMHUECKHUE PACUEThI, PacUEThI C
WCI0JIb30BAHUEM MOHSATUS «MAacCOBas OIS BEIIECTBAY.

Heopranuuyeckasi xumms
Hemerannel. [lonoxenune HemetramioB B Ilepuonnueckoid cucteMe XUMHUYECKUX 3JeMeHTOB [l
W. MenneneeBa U OCOOCHHOCTH CTpOeHHsI aToMoB. (Du3nyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS

HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoa).

XUMHUECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETaNIOB (TaJOreHOB, Cepbl, a3oTa, Qocdopa, yriepoaa U
KPEMHHUS) ¥ UX COCTUHEHUN (OKCHIOB, KUCIOPOCOAEPKAIINX KHCIOT, BOJOPOAHBIX COSAMHEHHH).

[IprMmeHeHne BaKHENIINX HEMETAIIIIOB U UX COCAUHEHUN.
Meramnel.  Ilonoxxkenune wmeramwioB B llepuogudeckoid cucTEME XMMUYECKUMX dJeMEHTOB /I
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. O0mue Qusndeckue

cBolicTBa MeTajlIoB. CIIJIaBbl METAJLIOB. 3HeKTpOXHMquCKHﬁ pAn HaHpH)KeHI/II‘;I MCTAJlJIOB.

XUMHUYECKHE CBOMCTBA BAKHEMILINX METANIOB (HATPUM, KaJIMW, KaJdblUWA, MarHui, alllOMUHUM, LIMHK,
XpOM, KEeJe30, MEJlb) U UX COCAUHEHUH.



O0m1re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTauioB B ObITY U TEXHHKE.

OKCHEpUMEHTAIbHBIC METOJbl M3YUYEHUSl BEIIECTB W MX NPEBPALICHUN: H3YyYECHUE KOJUICKIIUU
«MeTtayuiel M CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEUICHHE SKCIEPUMEHTAIBHBIX 3a7ad, HAONIOJCHHE U
OTMCaHWE JCMOHCTPAIMOHHBIX M JaOOPATOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHIA ATIOMHHHS C
pacTBOpaMu KHUCJIOT U IIeJI0UYei, KaYeCTBEHHBIE PEaKlUU Ha KATHOHBI METAJIOB).

PacuérHble 3a1a4u.

Pacuérel maccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAacce HIIH
00BEMY OJIHOTO M3 y4YaCTBYIOIIMX B PEAKIIUU BEHIECTB, Pacu€Thl Macchl (00bEMA, KOJIUYECTBA BEIICCTBA)
MIPOJIyKTOB PEAKIIUH, €CITU OJTHO M3 BEIISCTB UMEET MPUMECH.

XuMud M ;KHU3Hb

Ponp xumuun B obecrieueHUN HKOJIOTUYECKOM, SJHEPreTUYeCKOW U MUIIEBOI 0e3011acCHOCTH, Pa3BUTUHU
MeIuUUHBL [[oHATHE 0 HaydHBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienust 00 OOMNUX HAYIHBIX TPHHIIMITAX MPOMBIIUICHHOTO TIOJYyICHHS BAXKHEHUIITUX BEIIECTB.

YenmoBek B MHpE BEIIESCTB H MAaTEPUAIOB: BAXKHEHUIITE CTPOUTEIBHBIC MAaTEPHAIIbI, KOHCTPYKIIMOHHBIC
MaTepHAaJIbl, KPAaCKH, CTEKJIO, KepaMUKa, MaTePHAIIbI JIUIS JICKTPOHUKH, HAHOMATePHANIbI, OPTaHHYCCKUE U
MHHEpaJIbHBIE YA0OpPEHUSI.

XUMHUS W 3JI0pOBbE YEJOBEKa: IpaBWja HCIOJIB30BAHUS JICKAPCTBEHHBIX IIPEMapaToB, IpaBHiIa
0e301acHOTO WCIIOJTB30BaHUS MpenaparoB OBITOBOM XUMUU

B IIOBCETHEBHOM XU3HU.

MexxnopeaMeTHEIE CBI3H.

Peanuzarust MeXIpeIMETHBIX CBSI3€H NPH M3YYCHHH OOIIel u HeopraHMveckoi xumuu B 11 kmacce
OCYILIECTBJISICTCSl Yepe3 HCMOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX MOHATUH, TaK M TOHSATHM,
SIBJISFOIIUXCSI CHCTEMHBIMH TSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYUYHBIC IMOHATHA: Hay‘leIfI (baKT, THUIIOTE34a, 3aKOH, TCOpHUA, aHaIU3, CHUHTECS,
KJ'IaCCI/I(bI/IKaI_[I/IH, INEPUOANIHOCTD, Ha6J'IIO,I[eHI/Ie, OKCIICPUMECHT, MOACTIUPOBAHUEC, USMEPCHUE, SIBJICHUC.

dusmka: Marepus, OSHEpPrus, Macca, aToM, OJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YpPOBEHb, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSHUE
BeIlleCTBa, PU3NYECKHUE BEIMUYMHBI ¥ €IMHMIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: KJICTKA, OpraHru3M, 3KOCUCTEMA, 6I/IOC(1)Cpa, MaKpO- U MUKPOIJIEMCHTbI, BUTAMHHBI, obMeH
BCIICCTB B OpraHu3Me.

Feorpa(bml: MHHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HLIC HCKOITACMBIC, TOIIJINBO, PECYPCHI.

TexHomorus: XUMHNYCCKasA MMPOMBIINIJICHHOCTD, MCTAJUTYprus, IMPpOU3BOACTBO CTPOUTCIIBHBIX
MaTepuajioB, CeIIbCKOX03SMCTBEHHOE MMPOU3BOACTBO, IHIINCBAA IMMPOMBIIIJICHHOCTD, Q)apMaI_IeBTI/I‘{eCKaH
INPOMBIINIJICHHOCTb, IHPOU3BOACTBO KOCMCTHYCCKHUX IIPCIIApaTOB, MPOU3ZBOACTBO KOHCTPYKIMOHHBIX
MaTCprualIOB, SJICKTPOHHAs NPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAIOIIUMHUCS TPOTPAMM
cpenHero o0miero oopazoBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IIpeaMeTHbIM). HayuHo-Meroanyeckoit
OCHOBOH JUTS pa3pabOTKH TUIAHUPYEMBIX PE3YAbTaTOB OCBOCHUS MPOTPaMM CPETHETo 00IIero oopa3oBaHus
SABJISACTCA CHCTCMHO-ILC?ITGHLHOCTHBIﬁ IIoaxXoMd.

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM MOJXOJAOM B CTPYKTYpPE JUYHOCTHBIX PE3YyIbTaTOB
OCBOCHHUSI TpeAMeTa «XUMHUS» Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHHs BBIACIEHBI CIEIYIOLIUE

COCTaBJIAOIIUC:

OCO3HaHUE OOYYAIONMUMHCS  POCCHICKOW TpaKIaHCKOM HUACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEACIICHHUIO;

HaJIn4ue MOTHBAITUHU K 06y‘-I€HI/IIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX yOEXK/I€HUN JIMYHOCTU Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPpaIuUi 6a30BOM HAYKU XUMHH;

TFOTOBHOCTbh U CHOCOOHOCTh OOYyYaromMXcsi PyKOBOJCTBOBATbCS B CBOEH JAEATEIbLHOCTH I[€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, IPUCYLIUMH LIEJTOCTHON CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJIM4Yue TMPAaBOCO3HAHMS SKOJIOTMYECKON KyJIbTYyphl M CHOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
YKU3HEHHBIC [IIaHbI.

JIndHOCTHBIE pPE3yNbTATHl OCBOCHHS NpeaMeTa «XUMHUS» JOCTUTAIOTCS B €OUHCTBE Y4eOHOU U
BOCITUTATENILHON JEATEIbHOCTH B COOTBETCTBUH C T'yMAaHUCTHYECKMMH, COLMOKYIbTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSIMH U UJ€aJIaMU POCCUHCKOTO I'Pa)KAaHCKOTrO 00IIecTBa, IPUHITHIMU B 00IIECTBE
HOpPMaM{ W TMpaBWJIaMU MOBEACHUS, CIIOCOOCTBYIOLIMMH IPOLIECCAM CaMOIIO3HAHMSI, CaMOpPa3BUTHS U
HPABCTBEHHOI'O CTAHOBJICHUS TMYHOCTU O0YyJAIOLTUXCA.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIbHON M TMPAKTUYECKON NEeSITeNbHOCTH OOY4alOUIMXCs MO peaju3alid MPUHSATHIX B 0OIIecTBe
LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCcKOro BOCIMTAHNS:

0CO3HaHMs OOYYaIOUIMMMCA CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaXKEHMs K 3aKOHY U
IIPaBOTIOPSIIKY;

MpEACTaBJIICHUA O CONUAJIbHBIX HOPpMAX U MpaBUJIaX MCKINIHOCTHBIX OTHOIIICHUI B KOJITICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOp‘leCKOﬁ ACATCIIbBHOCTU TIpU CO3JJaHUU y‘Ie6HBIX IMPOCKTOB, PCHICHUN
y‘{e6HLIX 1 ITO3HABATCIILHLBIX 3a1a4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TOHMMAaTh M IMpPUHUMATh MOTHBBI, HaMEPEHUs, JIOTUKY M apryMeHTBl JAPYTHX MpU
aHaJIM3e Pa3IMYHBIX BUJOB YU4EOHOI e TeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

HEHHOCTHOI'O OTHOICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJICAUTIO OTEUECTBECHHOM XHUMMHU,



YBAXKCHHA K MPOLHECCCY TBOPYCCTBA B obmactu TCOpPUU M MNPAKTHYCCKOTO IMPUMCHCHHA XWUMHHU,
OCO3HaHug TOro, 4T0 AOCTWIKCHHA HAYKHW C€CThb PE3YyJbTaT MIHUTCIBbHBIX H3,6JIIOII€HPII>'I, KPOIIOTJIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOAHHOI'O TPyJda y‘-IéHBIX " IPAKTUKOB,

HHTCpPCCa MW IIO3HABATCIIBHBIX MOTHBOB B IIOJYYCHHMHU MW IOCICAYIOIICM aHaJIn3C I/IH(i)OpMaL[I/II/I 0
NMEPpCAOBLIX JOCTHIKCHUAX COBpeMeHHOﬁ OTCUECTBCHHOM XHUMHU,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS .
HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTHU OLICHUBATh CUTyaluu, CBA3aHHBIC C XUMHYCCKUMHU SABJICHUAMU,
" NPpUHUMATDb OCO3HAHHBIC PCUHICHU A, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U HECHHOCTH

TOTOBHOCTH OLICHMBATh CBOE MOBCACHUEC M NOCTYIIKKU CBOUX TOBapI/IHIGI\/'I C HOSI/IHI/IfI HPAaBCTBCHHLBIX U
IMpaBOBBIX HOPM U OCO3HAHUEC HOCH@I{CTBI/Iﬁ OTUX IMMOCTYIIKOB,

4) popMupoBaHNS KYJIbTYPhI 310POBbI:

MMOHUMAaHMsI [IEHHOCTEN 37I0pOBOTO M Oe30macHOro oOpasa KHU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U NICUXUUYECKOMY 3/I0POBbIO;

coOmoieHnsT TIpaBuil 0€30TMacCHOTO OOpaIIeHHs] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOW XKU3HU U B
TPYIOBOM JEATENBHOCTH;

MMOHUMAaHMs TIEHHOCTH TPaBWJI WHAWBHAYAIPHOTO W KOJUIEKTHBHOTO O€30MacHOTO TIOBEJCHHS B
CUTYaLUAX 0’KaIOIIHNX 30POBLIO U KU3HU JIIOJEH
9

OCO3HAHMS TMOCIEICTBUI W HENPHITHS BPETHBIX NMPUBBIYEK (YHOTPEOICHUS! aIKOTOJIsl, HAPKOTHUKOB,
KypeHHs1);

5) Tpy10BOro BOCIIUTAHHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEILHOCTH, OOIIECTBEHHO
MOJIC3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATCILHOCTH;

YCTAaHOBKH HAa AKTHBHOC Y4YaCTHC B PCIICHHUH IMPAKTHYCCKUX 3adad COITMAJIbHOM HarpaBJICHHOCTH (B
paMKax CBOCTO KJiacca, H_IKOJ'IBI);

HHTEpCCa K MPAKTUYCCKOMY H3YUCHUIO HpO(i)GCCHI;'I Pa3JIMIHOIro poJa, B TOM YHCIC Ha OCHOBC
INPUMCHCHUA IIPECAMETHBIX 3HAHWH 110 XHMHU,

YBAKEHUSI K TPYAY, JIOASIM TPYZAa U pe3yJabTaTaM TpYJOBOM €A TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHUIYaIbHON TpaeKTopun oOpa3zoBaHus, Oyaymiei
npodeccud W pealu3alui COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CrocoOHOCTEH K XMMMHU, MHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JIOrHYecKOro BOCIHUTAHMS:

9KOJIOTHYECKU IIeTIECO00Pa3HOTO OTHOIICHHS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS KH3HU Ha
3emire;

IMOHMMAaHHUS TJI00aJILHOTO XapaKTepa 3KOJIOTNYCCKUX HpO6JICM, BJIMAHUSA SKOHOMHUYCCKUX MPOLCCCOB
Ha COCTOSAHHUC HpHpOI[HOﬁ M COILIMAaJIbHOM CpCabI;



OCO3HaHusA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMUHU JIs1 pCHICHUA  BOIIPOCOB
palluOHAJIBHOT'O NPHUPOAOIIOTIB30BAHUA,

AKTUBHOTO HEINPUATHs ACUCTBUHN, NPUHOCAIIMX BPEA OKPYXKAlOLEHd NPUPOJHOM Cpele, yMEHUs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTMYECKUE IOCIEACTBUS IPEANPUHUMAEMBIX JEUCTBUM U
IIPEAOTBPALLATD UX;

HaJU4Ms Pa3BUTOrO SKOJOTHYECKOI'O MBIIICHUS, SKOJOTMYECKOW KYJbTYpBI, OIBITA JAEATEIbHOCTH
9KOJIOTHYECKOW HAIPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMH B ITO3HABATEIIBHOM, KOMMYHUKAaTUBHOU
Y COIMANILHOW NPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH HJICOJIOTHU XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0O MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CIeUU(PUKN XMMHUU KaK HayKH, OCO3HaHHs €€ poju B (OPMHUPOBAHMM PALMOHATIBLHOIO
HayYyHOTO MBILIUICHUS, CO3JaHUM LIE€JIOCTHOTO MPEICTAaBIECHUS 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE
MPUPOJBI U YEJIOBEKa, B IO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEM M pEUIeHHH MpoOJieM COXpaHeHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSXXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JISI COBPEMEHHOW ITUBUIIN3AINH: B €€ TYMaHUCTHUIECKOU
HaIpaBJIEHHOCTH W BAXXHOU POJIM B CO3/IaHUM HOBOW 0a3bl MaTEpHAILHOMN KYJIbTYPHI, PEIICHUH TI00aTbHBIX
poOJIeM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIEBON U IKOJIOTHIECKOM
0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, OOECIEYCHUH YCIOBHM YCIENIHOTO TPyJa € OKOJOTHYECKU
KOM(OPTHOH KM3HU KaXKIOTO YJICHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJOB MO3HAHMS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIB30BaTh IOJydaeMmble 3HAHUS /IS aHalu3a U OOBACHEHUs
SBIICHUH OKPY)KAIOIIET0 MHUpPAa M MPOUCXOIANIMX B HEM M3MEHEHHWH, yMEeHHs JAenaTb OOOCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4HbIX (D)aKTOB M HMMEIOIIUXCS JAaHHBIX C LEJIbI0 MOJYYEHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJb30BaTh XUMUYECKHUE 3HAHUS JJIA PCUHICHHA HpOGJ’IGM B pCaJIbHBIX
KU3HCHHBIX CUTYyalHAX,

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY o6pa30BaHmo u CaMOO6pa3OBaHI/II-O, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHWH IT0 XMMHH B COOTBETCTBHH C JKU3HEHHBIMU HOTpC6HOCT${MI/I;

MHTEpeca K 0COOEHHOCTSAM Tpy/ia B pa3nuHbIX chepax npodecCHOHaTIbHON AeSITENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpeI[MCTHHC Ppe3yJIbTaTbl OCBOCHUA yqe6H0ro npeamMeTa «XUMHSD» Ha YPOBHE CPECAHECTO 061_1_[61"0
O6pa3OBaHI/I}I BKJIFOYAroOT:

3HaYMMble Ui (QOPMHUPOBAHMS  MHPOBO33PEHHS  OOy4alOIIMXCS  MEXIUCIHILTMHAPHbIE
(MexnpeaMeTHble) OOIIeHAay4YHble TMOHATHS, OTPAXAaoL[Ue IIeJOCTHOCTh HAy4YHOM KapTUHBI MHUpa H
cietn(uKy METOJOB MO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHUf,
SBJIEHHE, TPOLECC, CHCTeMa, HayyHbIH (PaKT, NPHUHIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEopus,
ucclieloBaHue, HabIr0IeHNe, N3MEPEHNE, SKCIICPUMEHT U JIpYTHeE);



yYHHUBEpCAIbHBIE Yy4ueOHBbIE JeicTBUS (TMO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC),
obecrieunBaromue (GopMupoBanue (QYyHKIHOHAIBLHOW TPaMOTHOCTH W COIMAIBHONH  KOMIICTCHIUH
oOyJaronuxcs;

CIIOCOOHOCTD 06y‘-IaIOH_II/IXCSI HCII0JIb30BATh OCBOCHHLIC MCKAUCHUINIMHAPHBIC, MHUPOBO33PCHUYCCKUC
3HAaHUA U YHUBCPCAJIbHLIC y‘-Ie6HBIe I[GIZCTBI/IH B IIO3HABATEIBHOM U COLIPI&JIBHOfI ITPAKTHUKE.

MeranpeameTHbie pe3yJIbTaThI OTpaXXarT OBJIQJICHUE YHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OBiajieHHe YHUBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:
1) 6a30Bble JJIOTHYECKHUE e CTBUS:
CaMOCTOSITEIIEHO (POPMYITHPOBATE M aKTYAIM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeCACIATL LW ACATCIBHOCTH, 3aJaBas IapaMCeTpPbl M KPUTCPHUU HUX OOCTHIKCHUSA, COOTHOCUTH
PE3YIbTATHI ACATCIIBHOCTH C IOCTABJICHHBIMH LCJISIMU

WCIIOJIb30BaTh TIPU OCBOCHHWH 3HAHWM TPHEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICISITH XapaKTEPHBIC
MPU3HAKK TIOHATHHA M YCTAHABIMBATh WX B3aHMMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIUE TOHSITHS TSI
O0OBSICHEHUS OTJICTHHBIX (DAKTOB U SIBJICHUH;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BE€IICCTB U XUMHYCCKHX peaKuHﬁ;
YCTaHaBJIMBATh IPUYUHHO-CICACTBCHHBIC CBA3M MEXKIY U3Yy4aCMbIMU SIBJICHUSIMM

CTPOUTH JIOTUYECKUE PpACCYXKICHUsS] (MHIYKTUBHBIC, JEIYKTHUBHBIE, [0 AaHAJIOTHUHU), BBISBIATD
3aKOHOMEPHOCTH U IMPOTUBOPEYUS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATh BHIBObI U 3aKIIOUCHHUS;

MPUMEHATh B MpOLIECCe MO3HAHUA, MCIOJb3yeMble B XMMHH CHMBOJIMUYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJEIbHBIC MPEACTAaBICHUS — XUMUYECKHI 3HAaK (CHMBOJ) 3JEMEHTa, XUMHYEcKas
dbopMyrna, ypaBHEHHE XUMUYECKOW PeaKIUH — MPH PEIICHUU Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKHX
3a/a4, NPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE MPEICTABICHUS MJI BBISABICHUS XapaKTePHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIH.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE TeHCTBUS:
BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHIA;

q)OpMyJ'II/IpOBaTB Ocjan M 3aJadu HCCIICAOBaHUs, HCIIOJB30BATh IIOCTABJICHHBIC M CaMOCTOATCIIBHO
C(bOpMy.]'H/IpOBaHHbIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI JJIS1 (1)OpMI/Ip0BaHI/I$I THUIIOTE3bI
110 IMIPOBEPKE ITPABHUIIBHOCTH BbBICKA3bIBACMbIX CY)KﬂeHHﬁ;

BJIAJICTb HAaBbIKAMU CAMOCTOSATCIILHOI'O INNIAHUPOBAHUA W NMPOBCACHUSA YUCHUYCCKUX SKCIICPUMCHTOB,
COBCPHICHCTBOBATH YMCHU Ha6J'IIO,I[aTI:> 3a XO0IAOM IIponecca, CaMOCTOATCIIBHO IPOTHO3UPOBATH €ro
pe3yibTar, (I)OpMy.]'II/IPOBaTB O606H.ICHI/I${ U BbBIBOJbBI OTHOCHUTCIBHO JOCTOBCPHOCTHU PC3YJIbTATOB
HUCCICI0BaHusA, COCTABIIATH 000CHOBAHHBIH OTYET O l'IpO,Z[GJ'IElHHOfI pa60Te;

ano6peTaTL OIIBIT yququCKOﬁ HCCIeN0BaTEIbCKON U HpOCKTHOﬁ ACATCIIbBHOCTH, TPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCIICHHUA MPAKTUYCCKUX 3aja4y,

MNPUMCHCHUIO PA3JIMYHBIX METOJOB IMO3HAHUA.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B PA3IMYHbIX HMCTOYHUKAX WHGPopManuu (HAy4YHO-TIOMYJsIpHAs JHMTEparypa
XMMHUYECKOTO COJIep)KaHusl, CIIPaBOYHbIE MOCOOMs, pecypchl VMHTepHeTa), aHaTU3UpoOBaTh HH(GOPMAIIHIO
pa3NUYHBIX BUAOB M (OpM TpeACTaBIEHUS, KPUTHYECKH OIICHMBAaTh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUYUBOCTD;

(dbopMynHpOBaTh 3ampoChl U MPUMEHATH Pa3IUYHbIE METOJBI MPH TOUCKE W 0TOOpe HHpopMaImH,
HEOOXOAMMOM ISl BBIIIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

nproOpeTaTh OMBIT MCHOJIb30BAHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH M Pa3MYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMpAaTh ONTHUMAIBHYIO (OpMy NpeacTaBieHus HHpopMarmu (CXeMbl, Tpadukw,
JarpamMmmsl, TaOJIULbl, PUCYHKH U IPYTHE);

UCIO0JIb30BAaTh HAy4YHBIM $3bIK B KayecTBE CpeACTBAa IpU paboTe ¢ XMMHUYECKON HHpopmanuen:
MPUMEHATh MEXIpEAMETHbIEe ((pU3nYecKue U MaTeMaTHYeCKWe) 3HAKM U CUMBOJIBL, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpeO6p330BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKUE CPCACTBA HAITIAAHOCTH.
OBJIaI[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA lIeﬁCTBHﬂMH:

3a/1aBaTh BOITPOCHI o CYIIECTBY 00cyxaaemMoit TEMBI B X0JIe ranora
I/I/I/IJ'II/I HI/ICKyCCI/II/I, BbICKa3bIBaTh HJCHU, (bOpMy.]'II/IpOBaTI) CBOHU HpCI[J'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITOJIHCHUA
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C  Mpe3eHTaluell  pe3ylbTaTOB  IO3HABATEIbHOM  JEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO MJIK COBMECTHO CO CBEPCTHHUKAMHU TPU BBINOJHEHUM XHUMHUYECKOTO SKCIEPHUMEHTA,
MPaKTUYECKONH pabOThI MO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peau3aluid y4eOHOTrO MpoeKTa 1
dbopMynupoBarth BBIBO/JIbI
10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEOBAHUM MMyTEM COTrIacCOBAaHUS MO3UINI B X0A€ 00CYX/IeHUsI U 0OMeHa
MHEHUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIBHO IUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD, ONpeness eé
LeMH U 3a/1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MpPE/IaraeMblii alropuTM
JNEHCTBUI NpH BBHIMOJTHEHUH Y4eOHBIX M HMCCIEAOBATEIbCKUX 3a1ad, BbIOMpaTh Haubosiee 3¢ eKTUBHBIN

CIoco0 ux PCUICHHA C y‘léTOM IMOJIYUYCHUS HOBBIX 3HAHUU O BEIIECTBAX U XUMUYECKUX pE€aKuusiax;

OCYIICCTBJIAATH CAMOKOHTPOJIb cBOEH ACATCIBHOCTH HAa OCHOBC CaMOaHaJIn3a U CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenmeTHBIe pe3ynpTaThl OCBOCHUs Kypca «OpraHudeckas XMMUsD OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh TPEACTABICHUI 0 XMMHYECKONH COCTABIIAIOIIEH €CTECTBEHHO-HAyYHOW KapTHUHBI
MUPa, POJIM XMMUHU B TIO3HAHUH SIBIICHUH MPUPOJIBI, B GOPMUPOBAHUN MBILIUIEHUS U KYJIBTYPbl JMYHOCTH, €€

(GYHKIIMOHATLHOH T'PaMOTHOCTH, HEOOXOJWMOW JIIsl PEHICHHsS] MPAKTHYECKUX 33a]ad M OIKOJOTHUSCKU
000CHOBAaHHOT'O OTHOULICHUS K CBOEMY 3/I0POBBIO U IIPHPOIHOM Cpejie;



BJIAJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIME IOHATHUS
(XMMUYECKHIl ~ PJIEMEHT,  aToM, JJIEKTpOHHas  000J0YKa  aToMmMa,  MOJIEKYyla,  BaJEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTD, XUMUYECKas CBSI3b, CTPYKTypHas ¢popmyrna (pa3BEpHyTast U COKpAIIEHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00BEM, YriaepoIHbIi cKeneT, (pyHKIHOHANbHAs TPYIIa, paauKai, U30MEpHs,
MU30MEPBI, TOMOJIOIMYECKUN PsAZl, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOA M a30TCOIACPKAIIME COCIMHECHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpOEHUS OpraHuyeckux BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHUS MACChI BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XMMHUU; MUPOBO33PEHUECKHE 3HAHNUS, JIEKAIIKE B OCHOBE IIOHUMAHMS IPUYNHHOCTH U
CHCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (PAKTOJOTUYECKHE CBEIEHHS O CBOWCTBAX, COCTAaBE, MOJIYYCHUH H
0€3011aCHOM HCIOJIb30BaHUH BAKHEHIINX OPraHMYECKHX BEUIECTB B OBITY M MPAKTUYECKOH NESTEIbHOCTU
YEIJIOBEKA;

c(OPMHUPOBAHHOCTh yMEHUU BBISBIIATh XapaKTepPHBbIC TPU3HAKH TIOHATHH, YCTaHABIMBATh WX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS TPU ONMMCAHUM COCTaBa, CTPOCHUS U MPEBPALLICHHI
OPraHU4YeCKUX COCTUHECHUN;

cOpPMUPOBAHHOCTh ~ YMEHHUH  MCHOJb30BaTh  XMUMHUYECKYI0 CHMBOJIMKY JUIS  COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpall€HHON) (OpMysl OpraHM4ecKHMX BEILIECTB U
YPAaBHEHUN XHMHUYECKUX PpEaKIMi, W3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYEeCKHX BEIIECTB JUIS
WJUTFOCTPALIMU UX XUMHUYECKOTO U IMTPOCTPAHCTBEHHOIO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MMPUHAUIEKHOCTh U3YYEHHBIX OPTaHUYECKHUX BEUIECTB 10
X COCTaBy M CTPOEHHUIO K OIpEAeiIEHHOMY KiacCy/TpyIie COeIUHEHHH (yriaeBoJOpoAbl, KUCIOpPOA U
a30TCOJIEpIKAIlNe COEIUHEHHS, BBICOKOMOJIEKYJISIpDHbIE COEIMHEHHUs), JaBaTh MM Ha3BaHUSA IO
cucremaruueckoil Homenkiatype (IUPAC), a Takke NpUBOAWUTH TPUBUAIbHBIE HA3BaHUS OTHAEIbHBIX
OpPraHMYEeCKUX BEIECTB (ITUIICH, MPOIUIIEH, alleTUJIEH, STUICHTIINKOIb, TIULEPHH, (eHoll, GopManbiaerua,
aleTANBICTH], MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJEMHOBAs KHUCIIOTA, CTEapUHOBAas KHCIOTA,
TJIF0K03a, PPyKTO3a, Kpaxmal, eJII0I103a, TIUINH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPENCNISATh BHIBI XUMHUYECKOW CBS3M B OPraHWYECKUX COCITUHECHHUSX
(omMHApHBIE U KPATHBIC);

C(bOpMI/IpOBaHHOCTB YMCHHA NPHUMCEHATH IIOJIOXKCHUA TCOPUHU CTPOCHHA OPraHUYCCKHUX BEIICCTB A.
M. B}/TJ'IepOBa JIIA 00BSICHEHHS 3aBHCHMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa MW CTPOCHHUA, 3aKOH
COXpaHCHHUA MaCChl BEHICCTB,

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PHU3WYECKUE U XUMHUYCCKHE
CBOMCTBA TUIMUYHBIX MPEICTABUTEIEH pa3IMYHBIX KJIACCOB OPraHMYECKHX BEHISCTB (METaH, ATaH, THJICH,
MpOMUJIeH, areTusieH, OyraaueH-1,3, merunOyraauen-1,3, O€H30JI, METAaHOJ, 3TaHOJ, STUJICHIJIUKOIb,
rIMLepuH, (EHON, aleTalbJeru]l, MypaBbUHAs M YKCYCHAash KHUCJIOTHI, TIIOKO3a, Kpaxmal, IeJUTI0JI03a,
AMUHOYKCYCHasi ~KHCIIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKAY HUMH YypaBHEHUSIMHU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHI C UCIIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTE€pHU30BaTh HCTOYHHMKH YIIIEBOJOPOJHOTO ChIpbi (HE(TH,
MPUPOHBIH ra3, yroJib), CiocoObl X MepepaboTKH U MPAKTUYECKOE MPUMEHEHHE POTyKTOB epepadoTKu;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYHUCICHUS 110 XUMHUYECKUM ypaBHEHHUAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM MHPOJYKTa PEaKLUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJTHOTO u3 HCXOJHBIX BEILECTB
WIN IPOAYKTOB PEAKIINN);

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BJIaJeTh CUCTEMOM 3HAHUI 00 OCHOBHBIX MCTOJaX HAYYHOI'O IMO3HAHMA,
HCIIOJIb3YEMBIX B XUMHU IIPpU U3YUYCHHUHU BCUICCTB H XUMHUUYCCKUX SIBJICHUH (Ha6J1IO,Z[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/IC), HCIIOJIb30BAaTh CUCTCMHBIC XUMHUYCCKUC 3HAHUS JJIS1 HPUHATHA peLHeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHLIX CUTYAllUAX, CBA3aHHLIX C BCIICCTBAMU U UX IPUMCHCHUCM



c(OPMHUPOBAHHOCTh yYMEHHH COONIOAATh NpaBWiIa IMOJb30BaHMSA XUMHUYECKOH MOCYIOH U
nabopaTopHbBIM 000pPYIOBaHHEM, a TaKXKe IpaBUia OOpalleHHs C BEIICCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IMJIAHUPOBATH M BBHINOJIHATH XUMHUYECKUN SKCIIEPUMEHT (IIpEeBpaILlCHHS
OPraHMYECKUX BEIECTB NP HArpEBaHUM, IIOJYYCHHE JTUJICHA U M3Yy4EHUE €r0 CBOWCTB, KaYECTBEHHBIC
peaKknuyu OpPraHUYecKUX BEIIECTB, ACHATypauus OCIKOB NpPU HAarpeBaHHWM, LIBETHBIC pPEaKIMHM OENKOB) B
COOTBETCTBMHU C NPAaBWIAMU TEXHHKH O€30MaCHOCTH IMpH OOpalIeHHH C BEUIECTBAMU M J1a0OpaTOPHBIM
000pyJIOBaHUEM, TPEACTABIATH PE3YIbTaThl XMMHUYECKOTO 3KCIIEpUMEHTa B (OpMe 3amicCH ypaBHEHHMA
COOTBETCTBYIOIINX peakui U (OpMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTUYECKHA AHAIM3UPOBATH XUMHUYECKYI0O WH(POPMAIHIO, TTOTY4aeMYIO
U3 pa3HbIX UCTOYHUKOB (CpPEeACTBa MAacCOBOM nH(popManuu, IHTEpHET U APYTHX);

c(hOopMUPOBAHHOCTh YMEHUHN COOTIOAATH ITPaBUiIa SKOJOTHUECKH I[E€JI€CO00pa3HOTO TTOBEJACHUS B OBITY
U TPYAOBOM NEATEIBHOCTH B LEJSIX COXPAHEHUS CBOErO 3/0POBbS M OKPYXKAIOIIEW NPUPOJHON CpPENBbl,
OCO3HABATh OIACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OpPraHUYECKHUX BEIIECTB,
noHumasi cmbica nokasarens [1JIK, moscHATh Ha mpuMepax cnocoObl YMEHBIIEHUS U MPEIOTBPALICHUS UX
BpPEAHOI0 BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JJIA o6yqa}011mxcs[ C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBBA: YMCHHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOJJaX IMO3HAHUSA BCIICCTB U XUMHUUYCCKUX HBHeHHfI;

IUISL CJENBIX U cIabOBUAALINX OOyJaroIUXCs: YMEHHE HCIOJIb30BaTh PEIbE(PHO-TOUEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins 11 3anucu XuMudeckux Gopmyi.

11 KUIACC
[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O0mas 1 HeopraHu4eckasi XUMUs 0TPaXKakoT:

c(OpMUPOBAHHOCTH MPEICTABICHUN: 0 XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHOU KapTHUHBI
MHpa, pOJIM XUMHH B TIO3HAHUHU SIBIICHUN TPUPOJIBI, B POPMUPOBAHUU MBILUICHUS U KYIbTYPhI JUYHOCTH, €€
(YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOOUMOM Ui pEelIeHUs MPAKTUYECKUX 3aJa4 U IKOJOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUS! K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIQJICHUE CHCTEMOM XHWMHYECKHUX 3HAHHMH, KOTOpass BKJIKOYACT: OCHOBOIOJATAIOIINE IOHATHS
(XMMUYECKHUI 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- AIEKTPOHHBbIE OPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIDHBI O00BEM, BAJICHTHOCTh, 3JEKTPOOTPHUIATEIHBHOCTh, CTEIEHb OKHCIICHHS, XMUMHYECKas CBS3b
(KoBaJIeHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAS), KPUCTALTMYECKAs pEmETKa, THUIBI XUMHYECKHX
peaKIMii, pacTBOP, OJICKTPOJUTHI, HEIJIEKTPOJIUTHI, DIICKTPOJIUTHYECKAs JUCCOLMAIMNSA, OKHCIUTENb,
BOCCTAaHOBHTEIIb, CKOPOCTh XMMHYECKON DPEaKIMU, XMMUYCCKOE PABHOBECHE); TEOPUHM M 3aKOHBI (TEopus
ANEKTPOJUTUYECKONW JUCCoLMaluy, nepuoandeckuii 3akon [[. Y. MenzaeneeBa, 3akOH COXpaHEHHUs MacChl
BEILIECTB, 3aKOH COXPAaHEHMS U NPEBPAILCHHS SHEPrUU IMPU XUMHUYECKUX PEaAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE IOHUMAHUS IPUYMHHOCTH U
CUCTEMHOCTH XHMUYECKUX SIBIIEHUH, (aKTOJNOTUYECKHE CBEIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W
0€30MacHOM UCTOJIb30BAaHUHU BAKHEHIITUX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATETHbHOCTH
YyeJIOBEKa;

C(OPMHUPOBAHHOCTh YMEHUI BBISIBISATh XapaKTE€pHbIE TNPU3HAKU TOHATUH, YCTaHABIMBATh WX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE ITOHATUSA IIPU ONUCAHUU HEOPraHMYECKHUX BEILECTB U UX
IIpEBpALICHUN;

C(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY JUIsl COCTaBJIEHHS (GOopMyl
BEIIECTB M YPABHEHUM XMMHUYECKHUX peakuuil, cucrematnueckyro HoMeHknarypy (IUPAC) u tpuBuanbHbie



Ha3BaHMs OTAEJIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIi ra3, yrJIeKUCIbIA ra3, aMMHUakK, raiéHas u3BecTb,
HeraméHasi U3BeCThb, IMThEBAsI COJA, IUPUT U IPYTHUE);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OoNpCAC/IAThL BAJICHTHOCTD U CTCIICHD OKHMCJICHUA XUMUUYCCKUX 3JICMCHTOB
B COCIUHCHHAX Pa3JIMYHOTO COCTaBa, BUJ XUMHYECKON CBSI3U (KOBa.HeHTHaSI, HMOHHas, MCTaJIJIM4YCCKaid,
BOJIOPOJHAsI) B COCIMHEHMSIX, TUI KPUCTAUIMYECKOM pEHIETKU KOHKPETHOTO BellecTBa (aroMHas,
MOJIEKYJISIpHAsi, HOHHAs, METaJJIMYeCcKas), XapakTep Cpeabl B BOAHBIX pacTBOpax HEOPraHUYECKUX
COCAUHCHUM,

c(OPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH NPUHAIIC)KHOCTh HEOPraHWYECKHUX BEHICCTB 10 HX
COCTaBY K OIpENeIEHHOMY KIIACCy/TpyNIe COSAMHCHHH (TPOCTHIE BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM(POTEPHBIC THIPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUM PACKphIBaTh CMBICT TMepuoauueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

chOpMUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh dSJEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
anemeHToB 1-4 mnepuonos Ilepuommueckoit cucrembl xumuueckux osnemeHtoB J[. WM. Menneneena,
UCTONB3Ysl TOHATUS «S-, P-, O-3JIEKTPOHHBIE OPOUTANY, «IHEPTeTHUYECKHUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COSIUHEHUN 10 MEePHOJIaM U TPyIIam
[Tepuoanueckolt cucrembl XuMuueckux anemeHToB J[. . Menaeneena;

chOpMUPOBAHHOCTh YMEHUW XapaKTEepPH30BaTh (OMUCHIBATh) OOIMIME XUMHUYECKHE CBOWMCTBA
HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIIECTBOBAHUE T€HETUIECKOMN CBSI3U MEXKIY
HEOPraHMYECKUMHU BEIIECTBAMHU C TTIOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIINA;

C(OPMHUPOBAHHOCTh YMCHHUS KJIACCH(PHUIIMPOBATH XMMHUYECKHE PEAKIMH O Pa3IMYHBIM IMPHU3HAKAM
(ducity U cocTaBy pearpyoniiux BEIIeCTB, TEIIOBOMY P (EKTy peakiny, N3MEHEHHIO CTETICHEH OKUCIICHUS
AJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIaCTHIO KaTajlnu3aTopa);

cOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS pEaKUUi pa3jIMyHbIX THUIOB, TIOJHbIE U
COKpaIEHHBIE YPaBHEHHsI peakuii HOHHOTO OOMEeHa, YUUTHIBAs YCIOBUSA, MPU KOTOPBIX 3THU PEAKIUU UAYT
710 KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IpOBOAWTE PpPCAKIUH, MMOATBCPKIAAOIINC KauyeCTBECHHBLIA COCTaB
Pa3IMYHBIX HCOPraHMYECKUX BCUICCTB, PACIIO3HABATh OIIBITHBIM HYTeM HOHBI, IPUCYTCTBYIOIIKUEC B BOAHBIX
pacTBOpPAX HCOPraHNYCCKNX BCUICCTB,

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacKpbIBaATh CYHMIHOCTb OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
IoCpCaACTBOM COCTABJICHUA SJICKTPOHHOI'O OajaHca 3THX peaKHHﬁ;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIUU OT Pa3IHIHBIX
(akTOpOB; XapaKTep CMEIICHHS XHMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHECIIHErO BO3JCHCTBUS
(mpunnun Jle [atense);

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTepu3oBaTb XHUMHUYCCKHUEC IIPOLCCChI, JICKAIIUC B OCHOBC
MMPOMBIINIJICHHOT'O TOJTYUCHUA CCpHOfI KHUCJIOTBI, aMMHaKa, a TaKKc C(bOpMHpOBaHHOCTB HpeHCTaBHeHI/Iﬁ 00
O6H_[I/IX HAYYHBIX IMIPUHOHUIIAX U SKOJIOTHUCCKUX HpO6J'IeMaX XUMHUYCCKOTO IMTPOU3BOACTBA,

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ MMPOBOAWUTH BBIYHCIICHUA C UCIOJB30BAHUCM IHOHATHUA «MaCCOBAd HOJIA
BCIICCTBA B PaCTBOPEC», 00BEMHBIX OTHOIICHHMI ra3oB Ipu XUMHYCCKUX PCAKIUAX, MACChl BCHICCTBA WJIA
00BbEMA Tra3oB IO HU3BCCTHOMY KOJMYCCTBY BCHICCTBA, MACCC HIIU 06’BéMy OJJHOI'O M3 YYaCTBYIOIIHUX B
pCaknun BCHICCTB, TCIJIOBOI'O 3(I)(I)CKT3 pCakiiun Ha OCHOBC 3dKOHOB COXpaHCHHA MACChl BCIICCTB,
MpEeBpalliCHUSA U COXPAaHCHU SHCPTHUHU,



c(OPMHUPOBAHHOCTh yYMEHHH COONIOAATh NpaBWiIa IMOJb30BaHMSA XUMHUYECKOH MOCYIOH U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe NpaBWia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBHINOJHATH XUMHUYECKUI SKCIEPUMEHT (pa3lioKeHHe
IIEPOKCUJIA BOAOPOA B IIPUCYTCTBUU KATAIN3aTOPA, ONPEIACIICHUE CPEbl paCTBOPOB BEILECTB € ITOMOILBIO
YHUBEPCAJIBHOTO WHAMKATOPA, BIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOHN peaKIiy, peaKkuu
MOHHOTO OOMEHa, KaUeCTBEHHBIE PEaKIK Ha CylIb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMUS,
pellIeHrEe SKCIIEPUMEHTAIBHBIX 3aa4 1o TeMaM «Metame» u «Hemeramib») B COOTBETCTBUHU € IIPaBUIIAMU
TEXHUKU OE€301aCHOCTH MpU OOpalieHHH ¢ BEUIECTBAMHU U J1a0OpaTOPHBIM 000pPYIOBAaHHEM, MPEICTABIIATH
pe3yabTaThl XUMHUYECKOTO OSKCIEpUMEHTa B (popMe 3ammucu ypaBHEHHI COOTBETCTBYIOIIMX PEAKIHHA M
(bopMynHpOBaTh BHIBOABI HA OCHOBE 3THX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHMHM KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0O MH(OPMAINIO, TOTydaeMylo
13 pa3HbIX UICTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHUKALIUU, IHTEpHET U IpYTHX);

c(hopMUPOBAHHOCTh YMEHUHN COOIOAATH ITPaBUiIa SKOJIOTHUECKH I[E€JI€CO00pa3HOTO TTOBEJACHUS B OBITY
U TPYAOBOM NEATEIBHOCTH B ILEIAX COXPAHEHHUS CBOETrO 310POBbS M OKPYXAIOIIEW INPUPOIHOM CpElbl,
OCO3HABAaTh OIMACHOCTb BO3JIEHCTBUS Ha YKUBbIE OPraHU3Mbl ONpPEAENEHHBIX BELIECTB, MOHUMAsi CMBICI
nokazarenss [TJIK, mosicHATP Ha mpumepax CcHocoObl yYMEHBLIEHUS W MPEeNOTBPALIEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

JJIA o6yqa}011mxcs[ C OrpaHMYC€HHBIMH BO3MOXHOCTAMU 3J0POBBA: YMCHHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOJJaX IMO3HAHUSA BCIICCTB U XUMHUUYCCKUX HBHeHHfI;

IUTSL CJICTIBIX U CTIAa0OBUAAIINX OOYYArOIIUXCS: YMEHHUE HCIIOJIB30BaTh Pelbe(HO-TOYCUHYIO CUCTEMY
o6o3nauenwnii JI. bpaiins s 3anucu xuMuaeckux Gopmyi.

IMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT' PAMMBI

10 KJIACC

Kon IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI
NPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBanusi
pe3yJibTara

1 TeopeTrryecknue OCHOBBI OPraHUYECKON XUMUU

11 ChopMUpOBaHHOCTh TIPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH eCTeCTBEHHOHAYYHOMH
KapTUHBI MHpa, POJIN XMMHUH B TIO3HAHUU SBICHUN TPHPOIBI, B (POPMUPOBAHUN MBIIUICHUS H
KyIBTYpPhl IJIUYHOCTH, €€ (PYHKIHOHATGHOW TPAMOTHOCTH, HEOOXOOMMOW IUIS peIleHHS
MPaKTUYECKUX 3a7ad M JKOJOTMYecKd OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U
MPUPOTHOMN Cpene

1.2 Bnagenue cucreMoll XMMHUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIIUE MOHATUA
(Monexymna, BaJ€HTHOCTbD, 3JEKTPOOTPUIIATEIHHOCTD, CTETICHh OKHCICHUS, XUMHUESCKAsl CBS3b,
MOJIb, MOIIpHASI Macca, MOJLIPHBIA OOBEM, YIIEpOIHBIN CKenleT, (YHKIMOHAJIbHAS TpPYIIa,
paaukan, u30Mepus, U30Mephl, TOMOJIOIMUYECKUI P, TOMOJIOTH, YIJIEBOIOPObI, KUCIOPOA- U
a30TCOAEPIKAINEe COSTNHECHNS, OMONOTHYECKH aKTHBHEIC BEIlecTBa (YIIIEBOIBI, KHUPHI, OCIKH),
MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpUs XUMHYECKOrO CTPOEHHA opraHumdeckux BeuiectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIHYCCKAN S3BIK XMMHH, (PAKTOJOTMYECKUE CBEICHUS O CBOHCTBAX,
COCTaBe, TMONYYCHUH U OE30MACHOM WCIIONF30BAHUM  BaXKHEHINIUX HEOPraHHMYECKHUX
Y OPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN ESITEIHHOCTH YeTIOBEKa

1.3 C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XAaPAaKTCPHBIC MPHU3HAKHU HOHS[THﬁ, YCTaHAaBJIMBATh HX

B3aNMMOCBS3b, UCIIO0JIBb30BATh COOTBCTCTBYIKOIIUC MOHATHUS IMPU ONMCAHHWU COCTABA, CTPOCHUS U




MpeBpallleHui OpraHNYecKuX COSAMHEHUN

1.4

cOpMHPOBaHHOCT YMEHHH HCIIONB30BATh XUMHYECKYI0 CHMBOJIMKY M COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIlEHHOI) (HOopMysT OpraHUYECKHX BEIECTB
U ypaBHEHMH XUMHUYECKUX PEaKLUil, N3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEILECTB
JUISL WJUTIOCTPAlMU UX XMMUYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOSHMUSI

15

ChopMHUPOBaHHOCTh YMEHHI YCTAaHABIUBATH MPHUHAIICKHOCTh H3yYCHHBIX OPraHUYECKHX Be-
LIECTB 110 UX COCTABY U CTPOCHHUIO K OMpeneIEHHOMY Kiaccy (TpyIine) coeMHeHuH (YriaeBoo-
POIBL, KUCTIOPO M a30TCOMIEPKAIINE COSMHEHNS, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS), TaBaTh
¥M Ha3BaHU 10 cucreMatudeckoit Homenknatype (IUPAC)

15

C(l)OpMI/IPOBaHHOCTL YMEHHA OIpPEACIATb BUIBI XHMHYECKOH CBSI3U B OpPraHn4eCKux
COCAMHCHUAX (OI[I/IHapHI)Ie u KpaTHLIe)

1.6

ChopMupoBaHHOCT yMEHHUS NPUMEHSTH: TIOJNOXKEHHUS TEOPUU CTPOSHHUS OpPraHUYECKHX
BeniectB A.M. byTiepoBa i 00bSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHHS; 3aKOH COXPAHEHUS MAacChl BEIIECTB

VYrinesopopoasl. Kucnopozconepkamyie W a30TCOAEpIKAlME OPraHUYECKUE COCAWHEHUSI.
BbICOKOMOJIEKYJISIPHBIE COSIMHEHNUS

2.1

CdhopmMupoBaHHOCTH YMEHHH MTPUBOAUTH TPUBU ATTBHBIE HA3BAHHUsI OT/IEIbHBIX OPraHUYECKUX Be-
IECTB (3THIIEH, MPOIIIIEH, AleTHJICH, 3THJICHIVIMKONb, IJHLEPUH, (eHol, (opMabIeru,
areTaNbCeTHI, MypaBbUHAsl KUCIIOTa, YKCYCHAs KHCJIOTA, OJICHHOBAs KHCIIOTa, CTCapuHOBas
KHCJIOTa, TJII0K03a, GPYKTO03a, KpaxMa, EJITHII03a, TIIAIIH)

2.2

ChopMHUPOBAaHHOCTh YMEHHU XapaKTEPU30BaTh COCTAB, CTPOCHHE, (DU3UUCCKHEC U XUMHUECKHE
CBOﬁCTBa THUIINYHBIX Hpel{CTaBHTCJ’[Cﬁ paBJ’II/ILIHLIX KJIACCOB OpFaHI/I‘{eCKI/IX BCUICCTB (MCTaH,
9TaH, 3TWJICH, MPONWICH, aleTwiieH, OyramueH-1,3, mermnOyraaueH-1,3, OGeH30l, MeTaHOI,
3TaHOJI, ITHJICHIJINKOJIb, TJIUIEPUH, PEHO, aleTalbICTUI, MypaBbUHAS U YKCYCHAsl KMCJIOTBHI,
[III0K03a, KpaxMaJl, IeJUTI003a, AMHHOYKCYCHAsT KUCIIOTA)

2.3

CchopMHupOBaHHOCTS YMEHHSI WILTIOCTPHPOBATH TCHETHYECKYIO CBSI3b MEXKTy TUITHYHBIMHU IIpeN-
CTaBUTESIMM PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPaBHEHUSAMHU COOTBETCTBYIOILUX
XMMUYECKUX PEaKIUH C HCIOIB30BAHUEM CTPYKTYPHBIX (OpPMYIT

24

ChopMHPOBaHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKU YIJIEBOJOPOTHOrO ChIpbsi (HE(TS,
MPUPOIHBIN Ta3, yroiib), CIOCOObI UX MEepepadOTKH M MPAKTHYECKOE MPHUMEHEHHE MPOJYKTOB
nepepaboTKu

XUMUS U )KU3HB. PacuéTnl

3.1

ChopMupoBaHHOCTH YMEHHWH BIIalETh CHCTEMOH 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHUS, WCHONB3YeMbIX B XWUMHH IIPH H3YyYCHHH BEIIECTB W XUMHYECKUX SBICHHN
(HaOnroeHue, W3MepeHHe, OSKCIIEPUMEHT, MOJICIUPOBAaHUE), HCIIONb30BaTh CHCTEMHBIC
XMUMUYECKHE 3HAHWS U TPHHATHS pPEIICHHH B KOHKPETHBIX JKM3HEHHBIX CHTYaIHSX,
CBSI3aHHBIX C BEIMIECTBAMH U HX IIPUMEHEHHEM

3.2

ChopMupoBaHHOCTh YMEHUH COOJIOAATh TpaBWia IOJB30BAHUS XHMHUCCKOH IOCYIAOH H
J1a00paTOPHBIM 00OPYIAOBAHUEM, a TAKXKE IIPaBHJIa OOPAIIICHHUS C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMHA 110 BBITIOHEHUIO TAOOPATOPHBIX XHMHUYECKIUX OIBITOB

3.3

CthopMHpOBaHHOCT, yMEHHH IUIAHHPOBATH ¥ BBIMIONHATH XUMHUYCCKHH  OKCIIEPUMEHT
(TIpeBpaleHns OpraHMYecKuX BEIIECTB MPU HATPEBAHUH, MOTYUCHHUE ATHIICHA U U3y9UCHUE €ro
CBOMCTB, KA4eCTBEHHBIC pEAKIWH OPraHWYECKUX BEIIECTB, JICHATYypalWsi OCIKOB IIpH
HarpeBaHUM, [IBETHBIE PEAKIH OENKOB) B COOTBETCTBHH C MPaBUIIAMH TEXHUKH 0€30MACHOCTH
Ipy OOpAICHUN C BEHIECTBAMH U JIAOOPaTOPHBIM 000pYIOBAaHHEM; IPEACTABISTh PE3YIbTATHI
XFMHYECKOTO DJKCIIEpUMEHTa B (PopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX pEaKIUH H
(OpPMYITHPOBATH BHIBOIBI HA OCHOBE ITHX PE3YIIHTATOB

3.4

ChopMHUpOBaHHOCT YMEHUH TPOBOIWUTH BBIYMCICHHS MO XUMHYECKHM ypaBHEHHSM (MaccChl,
00béMa, KOMMYECTBa HCXOTHOTO BEIIECTBA WM MPOAYKTA PEaKIUH I10 H3BECTHBHIM Macce,
00BEMY, KOMYECTBY OAHOTO U3 UCXOMHBIX BEIICCTB HIIH IPOAYKTOB PEAKIIHH)

3.5

ChopMHUpPOBaHHOCTE YMEHUH KPUTHYCCKH AHAIM3HPOBATH XHMHYECKYI0 HH(OPMAIIHIO,
MOTy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpPEeICTBA MAacCOBOW WH(pOpMAIuH, ceTb MHTepHET U

ApyrHe)




3.6

C(l)OpMHpOBaHHOCTB YMGHI/II\/'I CO6J'IIOI[aTL npaBuJia 9KOJIOTHUYCCKU uenecoo6pa3H0ro IMOBCACHU A
B 6I>ITy n pr[[OBOfI ACATCIIBHOCTU B LECJIAX COXPAHCHHA CBOCIO 340POBbLA U 0pr>1<a}omel71
HpHpOI[HOﬁ Cpeabl, OCO3HABATh OIMMACHOCTDH BO3JICHCTBUS Ha YKUBBIE OpraHu3Mbl OHpeI[eJ'IéHHLIX
OpPraHuveCKrUX BCHICCTB, IIOHHUMASA CMBICI II0KA3aTEIIA HI[K (Hpe[[eHI)HO HOHYCTHMOﬁ
KOHHeHTpaIII/II/I), MOACHATHL Ha HOpUMeEpax CIIOCOOBI YMCHBIICHUA W NOPEAOTBPALICHUA HUX
BpEAHOT O BO3JICMCTBUS Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kopn
NpoBePsIeMOro
pe3yiabraTa

IIpoBepsieMble npeAMeTHBIE Pe3y/IbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
NPOrpaMMbI Cpe/iHero o01ero oopa3oBaHus

Teopernueckre OCHOBBI XUMUH

11

Brnagenue cucremMoii XMMUYECKUX 3HAHU, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAIOIIHE MOHSTHS (X1-
MHYECKMI DJIEMEHT, aToM, 3JIEKTPOHHAs 000j04YKa aroma, S-, p-, 0-3JeKTpOHHBIE OpOHTAIIH
aTOMOB, HOH, MOJIEKyJla, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTb, CTEIICHh OKHCIICHUS,
XMMHYECKas CBSI3b, MOJIb, MOJISIPHAS Macca, MOJSAPHBIN 00BEM, KPUCTAIIINIECKAsT PEIIETKA, THITHI
XHUMHAYECKUX PEAKIHA (OKUCITUTEITBHO-BOCCTAHOBHUTENBHBIE, DK30- M SHIOTEPMHUYECKHE, PEAKIIN
HWOHHOTO OOMEHA), pacTBOp, AJICKTPOIHUTHI, HEINEKTPOIUTHI, DIICKTPOJIUTHYCCKAs JICCOIUAIINS,
OKHCITUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUYECKOH pPEaKIM{, XMMHUYECKOE PAaBHOBECHE);
TEOPUM W 3aKOHBI (TEOpHsl DICKTPOIUTHUECKOH Juccornmanuu, [lepromudeckuii  3aKoH
J.1. MenneneeBa, 3aKOH COXpaHCHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHH,
(haKTONIOTNYECKHE CBENEHUSI O CBOMCTBAaX, COCTaBe, MOTYYCHHH M OE30IMacHOM HCHONb30BAHIA
Ba)KHEHUIINX HEOPTAaHNUECKUX BEIIECTB B OBITY U MPAKTHUECKON IESITETBHOCTH YEIOBEKa

1.2

ChopMHupOBaHHOCTS YMEHHUI BBISBIATH XapaKTEpHBIC NPH3HAKH M B3aUMOCBS3b H3yYEHHBIX
MOHATUH, HPUMEHATh COOTBETCTBYIOLIME IOHSATHS IPU OINHCAHUM CTPOEHUS U CBOICTB
HEOPraHWYECKUX BEIIECTB M MX IPEBPALLEHUH; BBIABIATH B3aMMOCBI3b XMMHUYECKMX 3HAHUM
C MOHSTHUSIMU U IPEACTaBICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Brajenrie OCHOBHBIMH METOJaMH HAYYHOrO IO3HAHHS BEIIECTB W XUMUYECKHUX SIBJICHHUN
(HaOnroieHne, U3MepeHue, SKCIIEPUMEHT, MOJICTUPOBAHNE)

1.4

CchopMHpOBaHHOCTS YMEHUH OIPENENIATh BAICHTHOCTD U CTCIIEHb OKMCIICHUS XUMIUECKHX 3JIe-
MEHTOB B COCIMHEHHUSX PA3INIHOIO COCTaBa, BUI XUMHYIECKOW CBS3M (KOBaJCHTHAs, MOHHAS,
MeTaJUTMIecKasi, BOJOPOIHAs) B COCOMHEHISIX, THII KPUCTAUTHIECKON PEemETKH KOHKPETHOTO
BeIIeCTBa (aTOMHAsI, MOJIEKYJISIpHAs], MOHHASI, METAJUTMUEeCKas)

15

CthopMHpOBaHHOCTE YMEHHH  ONpEneNsiTh XapaKTep Cpensl B BOMHBIX  PacTBOPax
HEOPraHUYECKUX COeIMHEHHUM

1.6

ChopMHupOBaHHOCTE YMEHHS KIACCH(HUIMPOBATH XHMHYECKHE PEAKIUH II0 pPa3THIHBIM
MpU3HAaKaM (YHCIy W COCTaBYy pEarupylolINX BEIIeCTB, TEIUIOBOMY 3(h(deKTy peakium,
M3MEHECHUIO CTETIEHEH OKHCIIECHHS AIIEMEHTOB, OOPAaTUMOCTH PEAKITIH, YIACTHIO KATaIN3aTopa)

1.7

ChopMHUpOBaHHOCTE YMEHHU COCTABISITH YPAaBHEHUS PEAKIMU PA3IHYHBIX THIIOB, MOJHBIC U
COKpamIéHHBIC YpaBHEHHsS PEaKIUii MOHHOTO OOMEHA, YUMTHIBAs YCIIOBHS, NMPH KOTOPBIX OTH
peaKIy UIyT 10 KOHIA

1.8

CthopMHUpOBaHHOCTE YMEHH MPOBOAUTH PEAKINH, MOATBEPKIAIOMINE KaueCTBEHHBIN COCTaB
pa3IMyYHBIX ~ HEOPraHMYECKHMX  BEIIECTB,  pAcClO3HaBaTb  ONBITHBIM  MYTEM  MOHBI,
MPUCYTCTBYIOIME B BOOHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB

1.9

C(l)OpMI/IpOBaHHOCTB YMeHHfI PacCKpbIBaTh CYIIHOCTb OKUCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX pEaK-
Ui MMOCPEACTBOM COCTABJICHU A 3JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.10

ChopMHIPOBaHHOCTS YMEHHH OOBSCHATH 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIHU OT pa3-
JUYHBIX (PAaKTOPOB

111

ChopMHUPOBaHHOCT YMEHHI OOBSCHATH XapaKTep CMEIICHUS XHMHYECKOrO PaBHOBECHS B
3aBHCHMOCTH OT BHelHero Bo3aeiictus (npunuun Jle llatense)




OO611as 1 HeopraHu4eckas XUMHUs

2.1

CdhopMupoBaHHOCTH YMEHHI pacKpbiBaTh cMbich [leproauyeckoro 3akona /.M. Menneneesa u
JIEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOIYI0, 00BSICHUTEIBHYIO U MPOTHOCTHYCCKYIO (PYHKITHH

2.2

ChopMHUPOBaHHOCTh YMEHHI XapaKTepPH30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
aneMeHToB 1-4 mepuonoB Ilepuoanueckoit cucteMbl XuMu4eckux snemeHToB .M. Menzene-
€Ba, WCIONB3YSl MOHSTUS «S-, P-, 0-3JIeKTPOHHBIE OpOUTAINY», «IHEPreTUYECKHE YPOBHUY,
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX 3JIEMEHTOB M UX COCAMHEHUH 110
neprogam u rpynmnam [leprogndeckoit cuctemMsl xumuieckux anemenToB J[.M. MenieneeBa

2.3

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA He-
OpPraHWYEeCKHX BEIECTB PAa3MYHBIX KJIACCOB, MOATBEPXKIATh CYHIECTBOBAHHWE T'€HETHYECKON
CBS3M MEXAYy HEOpPraHWYeCKUMHU BEIIEeCTBAMH C IIOMOLIbIO YpaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKknui

2.4

CdhopmMupoBaHHOCTh YMEHHH YCTaHaBIMBATh MPHUHAJUICKHOCTh HEOPraHHMYECKUX BELIECTB IO
UX COCTaBY K OMNpeAeT€HHOMY Kiaccy (TpynIe) COeMHEHUH (ITPOCThIe BEIIECTBA — METAJIBI U
HEMEeTaJUIbl, OKCUJIbl, OCHOBAHUSI, KUCIIOTHI, aM()OTEepHbIE THAPOKCHBI, COITH)

2.5

CchopMHPOBaHHOCTE YMEHHUI HCIOIB30BaTh XMMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS
(OopMyN BEIIECTB M YpPaBHEHUM XHUMUYECKUX PEAKIUH, CHCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHMs OTICIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIif ras,
YIJIEKUCTBIN Ta3, aMMHaK, rameéHas HM3BeCTb, HETaméHas HM3BECTb, MUThEBAS COMA, NMUPUT U

ApyrHe)

2.6

CchopMHpOBaHHOCT, YMEHHH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIATH CYIICCTBOBAHHE TEHETHUECKOMN
CBSI3M MEXIy HEOPraHHMYECKHMH BELICCTBAMU C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX
XMMHUYECKUX peaKLui

2.7

ChopmupoBaHHOCT, yMEHWH TUIAHUPOBATh M BBHITIOJNHATH XWMWYECKHHA  OKCIIEPUMEHT
(pa3noxeHue TMEpPOKCHAa BOAOPOJA B TMPHCYTCTBHHM KAaTauM3aTopa, OIpEIeSieHHEe CPEebl
PacTBOPOB BEILIECTB C MIOMOLIBI0 YHUBEPCAILHOTO HHANKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHYECKOHW pEakiHH, Peakiud HOHHOro OOMEHa, KaueCTBEHHbIE PEaKiHy Ha
cynbdar-, KapOOHAT- U XJIOPU-aHHOHBI, Ha KATUOH aMMOHHUS, PElICHHE IKCIEPHMEHTAIBHBIX
3agay mo temam «Merably U «Hemeramib») B COOTBETCTBHUHM C NpaBUJIAMH TEXHHKH
0e30macHOCTH TIpU  OOpaIlleHWH C BEIIECTBAMH H  JIA0OpaTOPHBIM  00OpYIOBaHHEM;
MPENCTaBIATh PEe3yJIbTaThl XUMHYECKOTO OKCIepUMeHTa B (opMe 3alKCH ypaBHEHUt
COOTBETCTBYIOIIMX PeaKiuii U (HOPMYINPOBATh BBIBOJBI HA OCHOBE ITHUX PE3yJIbTATOB

2.8

CdopMupoBaHHOCTh YMEHUH COOIIOAATH MTPaBHIIA MOJIB30BAHMS XUMHUIECKON TTOCYIO0H U J1abo-
paTopHBIM O0OPYIOBaHHEM, a TAKKe MpaBHa OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKI[MSIMH I10 BBITTOJHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

2.9

CchopMHUpOBaHHOCT, YMEHHUI XapakTepU30BaTh XUMHYECKHE IIPOIECCHI, JEXKAINEe B OCHOBE
MIPOMBIIUICHHOTO TIONYYeHUsT CEPHOM KHUCIOTH, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH
MIpEACTaBICHUH 00 OOUINX HAyYHBIX IPHHIMUIIAX U HKOJOTMYECKUX IPOOIeMax XMUMUIECKOTO
MIPOM3BOJICTBA

XuMus 1 )KU3Hb. Pacuétnl

3.1

ChopMUpOBaHHOCTh MPEJACTABICHUH O XHMHYECKOW COCTABIISIONMICH €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, POJIN XUMUH B ITO3HAHUH SBIICHUH MPHUPOIHI, B (POPMUPOBAHUN MBIIUICHHS U
KyIbTYpHl JIMYHOCTH, €€ (YHKIHOHAIFHOH T'PaMOTHOCTH, HEOOXOOUMOH Uil pEIICHUS
MPaKTUYECKUX 3aJad W DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3IOPOBBIO U
MPUPOTHOMN Cpene

3.2

CthopMHpOBaHHOCTE YMEHHUH KPHUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
MOTy4aeMylo U3 Pa3HBIX HCTOUYHUKOB (CPEICTBa MAacCOBOH KOMMYHHUKAINH, CeTh VIHTEepHET u

JIpyrHe)

3.3

CdhopMHUpOBaHHOCTS YMEHHH COOIIONATH MPaBHIIa YKOJIOTHIECKH IEIECO00Pa3HOr0O TOBEICHUS
B OBITY W TPYHOBOH NEATENFHOCTH B IENSIX COXPAHEHUS CBOETO 3IOPOBBS H OKPYXKAIOMIECH
MIPUPOJTHOM Cpeib

3.4

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHUS Ha KUBbIE OpraHu3Mbl OHpeI[eJ'IéHHBIX BCIICCTB, TIOHUMaAsA
CMBICJI ITOKA3aTCIIA HIIK, MOACHATDH HAa ITPUMEpPax CITOCOOBI YMCHBIICHUS 1 IPECAOTBPALICHUA UX
BpE€AHOI' O BO3JICHCTBUS HA OpraHrn3M YCJIOBCKa




3.5

C(l)OpMHpOBaHHOCTI) y'MeHI/II\/'I IMPOBOJAUTDL BbBIYHCJICHUSA C UCIIOJIBb30BAHUCM IMOHATUSA «MACCOBas
J0JId BCIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHI Ta30B Ipyu XUMHUYCECKUX PCAKIUAX, MACChL
BCIICCTBA UJIN 00BnEMa ra3os 110 N3BECTHOMY KOJMYCCTBY BCIICCTBA, MACCE UJIU OG’BéMy OIHOI'o
N3 Yy4YaCTBYIOIIMX B PpEaKUOWU BEHICCTB, TCIJIOBOI'O 3(1)(1)CKT3 peakiui Ha OCHOBC 3aKOHOB

COXpPaHCHUs MACCHI BCHICCTB, IIPECBPALICHNUS YU COXPAHCHHUS OHCPIrun

MNPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeopeTrndeckrue OCHOBBI OPraHUYECKOH XUMUH

11

[Ipenmer opraHnueckoil XMMUM: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUYECHUE B MOJyYEHUU HOBBIX BEILECTB U
MarepranoB. Teopus cTpoeHus opraHudeckux coennHeHnid A.M. ByTtiepoBa, e€ 0CHOBHBIE MTOJIOKEHUS

1.2

CrpykTypHble (OpMYJIBl OpPraHMYECKHX BeEIIeCTB. [ OMonorusi, wu3oMepus. XUMHUYecKas CBSI3b B
OpPraHWYEeCKHX COCJMHEHHUSX — OJMHApPHbIE M KpaTHble CBs3W. llpencraBieHue o KiaccuUKauu
OpraHNYECKUX BEUIECTB

13

HomenxnaTypa opraHM4YecKdX COCAMHEHHH (CHCTeMaTH4ecKas) M TPHUBHAJBHBIC HA3BAHUS Ba)KHEHIIMX
IIPECTaBUTENEN KIIACCOB OPraHMYECKUX BELECTB

VYrineBonoposl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MpocTenIne MpeICTaBUTENH aJIKAaHOB:
¢u3uecKkue W XUMHYECKHE CBOICTBA (peakiMH 3aMEIICHUS U TOPEHHS), HAXOKICHWE B IPUPOIC,
TOJIy9€HHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM PAJl. DTHIICH U MPOMWIEH — MPOCTEHIINE MPEICTaBUTEIN
AIKEHOB: (PM3MYECKHE U XUMHUYECKHE CBOMCTBA (PeaKIWU THAPHPOBAHMUS, TATOTCHUPOBAHMS, THIPATAINH,
OKHCIICHHSI U TIOIMMEPH3ALINH ), TIOTyICHUE W IPUMCHEHHE

2.3

AnkanueHsl: Oyramuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEHIIINE XMMUYECKHE CBOUCTBA (peaKius
nonumMepu3aiyn). [lodyderre CHHTETHIECKOT0 KaydyKa U pe3HHBI

24

AJNKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHMUSCKHH psl. AICTHICH — TPOCTEHIIHA
MPEACTaBUTENb aJKHHOB: COCTaB, CTpPOCHHE, (U3MUSCKHEe W XHUMHYECKHE CBOICTBA (peakmuu
THJIPUPOBAHNS, TAJIOT€HUPOBAHIS, THAPATAINH, TOPEHUSI), TOJyYeHNE H TPUMECHECHHE

2.5

Apensl. benson: cocras, crpoenue, (pU3NUECKHEe W XUMHUYECKHE CBOWCTBA (PEaKIHMK TajlOreHHpPOBAHUS U
HUTPOBAHIS), TOTyIeHUE U IpUMEHEHHe. Tolryon: cocTa, cTpoeHue, GU3NIeCKHUe U XUMIUIECKIE CBOHCTBA
(peakuny TANOTCHHPOBAHHWA U HUTPOBAHWS), IONyYEHHE U TPUMEHEHHE. TOKCHYHOCTH apeHOB.
['eHeTnueckas cBsi3b MEXIY YIVIEBOAOPOAAMH, IPUHAIEKAILUMH K Pa3JIMYHbIM KJIaccaM

2.6

[IpuponHble UCTOYHWUKH YIIEBOAOPOAOB. IIpupoaHbIii Ta3 u monyTHele HedTsHble Tasbpl. Hedth m e€
npoucxokacHue. CrocoObl mepepaOoTKH HePTH: MeperoHka, KPEeKUHT (TepMUYCCKHHA, KaTaJIUTHYCCKUH ),
nuponu3. [IpomykTel mepepaboTku HedTH, MX IPHIMEHEHHE B IPOMBIIUIEHHOCTH W B ObITY. KaMeHHSEIH
YTOJIb ¥ IPOAYKTHI €ro nepepaboTKu

Kucnopozaconepxaiiie opraHMdecKue CoeaqMHEHIMS

3.1

[IpenenbHBIE OOHOATOMHBIEC CIIUPTHL. METaHON W ATAHON: CTPOCHHE, (PH3MYECKUE U XMMUYIECKUE CBOHCTBA
(peakuuu ¢ aKTHBHBIMH METaJlJIAMH, TaJIOT€HOBOJOPOAAMH, T'OpeHHE), puMeHeHue. BoaopoaHble cBs3U
MEXIy MOJIEKYJIaMH cruproB. JleificTBue MeTaHONa M 3TaHONAa HAa OPraHHU3M uesioBeka. MHOroaToMHbIE
CIIUPTHL. DTHIICHTIINKONb U TIUICPUH: CTPOCHUE, (PU3MUECKUE U XUMUIECKHAE CBOWCTBA (B3aMMOICHCTBIC
CO LIEJIOYHBIMU METaJlJIaMH, KaYeCTBEHHAsl peaKlys Ha MHOIOATOMHBIE CIIUpPTHI). JlelcTBUE Ha OpraHu3M
yenoBeka. [IpuMeHeHue riunepruta U STUICHTIIMKOJIS

3.2

®deHOoIT: cTpoeHNE MOJIEKYJIbI, (U3NYECKHEe H XUMHUYCCKUEe cBoMcTBa. TokcmuHocTh (eHona. [TpuMenenue
(dhenona

3.3

AJ'ILZ[CI‘I/IZ[LI 1 KCTOHBI. (DOpMaJ'IBIlel"I/II[, aleTajJabACrua: CTpOCHHUE, (1)PI31/I‘{CCKI/IG U XMMHYECKHE CBOMCTBa
(peaK]_II/II/I OKHCJICHUA U BOCCTAHOBJICHH A, KAYCCTBCHHLIC peaKHI/II/I), ITOJIYYCHUE 1 TPUMCHCHUC

3.4

OaHOOCHOBHBIE TpeJieNibHble KapOOHOBbIE KHUCIOTHI. MypaBbHHas W YKCyCHas KHUCIOTBI: CTpPOEHHE,
(u3HYecKre W XMMHYECKHE CBOWCTBA (CBOMCTBA, OOIIHE I Kiacca KUCIOT, PeakUusl 3TEpU(PUKALNH),
nmojydeHue u npuMeHeHne. CTeapuHOBasi U OJIEMHOBAsST KUCIIOTHI KaK IIPEICTABUTENN BHICIINX KapOOHOBBIX
KHCIIOT. MblJla KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIee JeHCTBUE




3.5

CroxHble 3QHpHI KaK IPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['maponu3 cnoxHbIx 3¢upoB. XKupsl. ['maponus
xupoB. I[Ipumenenne xupos. buongorudeckast poiab KHUPOB

3.6

VYraeBonsl: cocTaB, KIacCH(pUKaLUs yrIeBoJoB (MOHO-, U- M Ionucaxapuasl). I'moko3a — mpocreimmii
MOHOCaXapua: 0COOEHHOCTH CTPOSHUS MOJIEKYJIbI, pU3NYecKne U XHMHYECKHe CBOICTBA (B3aUMOJIEHCTBHE
¢ rugpokcunoMm Mmeau(ll), okucieHue aMMuauHBIM pPacTBOpOM okcupaa cepedpa(l), BoccTaHOBICHHE,
OpoXKeHUE TIIIOKO3bl), HAXOXKAECHUE B IPUPOJIE, TPUMEHeHue, oronoruueckas posb. @orocunTes. OpykTosa
Kak u30Mep INoKo3bl. Kpaxman u 1memnonosa Kak NpUpoAHble mHonuMepsl. CTpoeHHe Kpaxmana U
LEeJUTI0103b1. PU3MYECKUE U XUMHUYECKHE CBOMCTBA KpaxMaa (THAPONIN3, KAUSCTBEHHAS PEaKIts C HOJ0M)

A3 OTCOACPpKAINE OPraHNICCKUEC COCANHCHUSA

4.1

AMUHOKHCIIOTBI Kak an)OTepHI)Ie OpraHn4eCKue COCAUHCHUA. du3nyecKkue M XUMHYECKHE CBOMCTBa
AMHWHOKHUCJIOT (Ha mpumepe FHHHHHa). buonorndeckoe 3HaueHe aMUHOKHUCIIOT. HGHTI/II[LI

4.2

benku kak mNpUPOAHBIC BBICOKOMOJCKYIISAPHBIC COeMUHCHUSA. llepBUYHAs, BTOpHYHAS W TPCTUUHAS
CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OCITKOB: TMIPOJH3, JACHATYpallvsl, KAaUeCTBEHHBIC PEaKI[MHh Ha
Oenku

BricokoMOTIEKyIIpHbIE COEANHEHUS

5.1

OCHOBHBIE TIOHSATHUSI XUMHH BHICOKOMOIIEKYIISIPHBIX COEIMHEHUI: MOHOMED, TMOIMMED, CTPYKTYPHOE 3BEHO,
CTETIeHb  MOJIMMEPU3AllUM,  CpeldHsiss  MoleKkymsapHas  macca. OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — MOIMMEpH3alisl U TOJTUKOHACHCAIIHS

5.2

DKcIiepuMEHTAIbHbIE METOABl M3y4eHHWs BEIIeCTB M HMX MpEeBpallleHUi: O3HAKOMIIeHHEe ¢ oOpa3iamu
MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KayyyKoB. [lomyueHne CHHTETHYECKOro Kaydyka U
pE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/Iqecmde OCHOBbI XUMHHU

11

XUMUYECKUW deMeHT. AToM. Spo aToMa, W30TOMbBI. DNEKTpOHHAsT 000J04YKa. DHEPTETHYECKUE YPOBHH,
MOAYPOBHH. ATOMHBIE oOpOHTay, S-, P-, d-37emenThl. OCOOCHHOCTH pacIpe/elieHHs 3JIEKTPOHOB II0
OpOHTAJISIM B aTOMAX JIIEMEHTOB IIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(UTYPALIHsl aTOMOB

1.2

[Tepnommueckuit 3akon u Ilepumogmueckast cucrema xumudeckux anementoB [[.M. MenneneeBa. CBsizb
nepuognudeckoro 3akoHa u llepmomnmueckoit cucrembl xumuueckux siemenToB J[.M. MenneneeBa c
COBPEMEHHOM TEOpHel CTPOEHHUST aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
00pa3yeMbIX MMM IMPOCTBIX M CIOKHBIX BEHIECTB IO TpyNIaM M IMepuojgaM. 3HAYeHHE TEPHOAMYECKOro
3aKOHA B Pa3BUTHH HAYKH

13

Crpoenue BemecTBa. XUMUIECKast CBS3b. BUIBI XuMuueckor CBsI3H (KOBaJICHTHAS HEMOJISIpHAS U MOJISAPHASIL,
WOHHAs, MeTajummdeckas). VIOHBI: KaTHOHBI H aHWOHBL. MeEXaHM3MBI 00pa30BaHUS KOBAJICHTHOU
XUMHYECKOH CBSI3U (OOMEHHBIN M IOHOPHO-AKIICTITOPHBIN ). BomoponHas cBs3b

1.4

BanenTtHocts. DnexkrpoorpuniaTeabHOCThb. CTENEHb OKUCIEHUS

15

BemectBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. |HIIbI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIA KPUCTAJUTMUECKON PEMIETKH.
[Tonsitue o aucnepcHbIXx cucremMax. VICTUHHbIE W KOJUJIOMIHBIE PAcTBOpPhHl. MaccoBas H0Jis BEILECTBa B
pacTBope

1.6

Knaccuguxanus Heopranmdeckux coenuHeHni. HoMeHKaTypa HeOpraHm4ecKuX BEIIeCTB

1.7

Xumuueckas peakius. Kimaccndukanys XUMHUECKUX peakIuii B HCOPraHMUECKONH W OpraHMYecKOW XUMUH.
3aKOH COXpaHEHHS MacChl BEILECTB, 3aKOH COXPAaHEHHS U MPEBPALICHHUS SHEPrHH IpU XUMHUYECKHX
peaknusx

1.8

CKOpOCTL peaKkuuu, €€ 3aBUCHMOCTb OT Pa3JINYHBIX (baKTOpOB

1.9

OOpatumble peaknuu. XuUMHUYecKoe paBHOBecne. (DakTOphl, BIUSIONINE HA COCTOSHHAE XUMHUYECKOTO
paBHoBecus. [Ipuanun Jle [latense

1.10

3HeKTpOHI/ITI/I‘{eCKa${ Jucconyanms. CunbHble U c1a0ble OJICKTPOJIMTHI. Cpe):[a BOJHBIX PaCTBOPOB BCHICCTB:
Kucjas, HeﬁTpaanaﬂ, 1eao4Hasi. Peakiim HOHHOTO oOMeHa

1.11

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC pCaKkuuu




2 Heopranuyeckast xumus

2.1 Hemeramnbl. IlomoxkeHne HemetramioB B llepmomnueckoil cucrteme XuMmMudeckux asemeHTo [
MeHaeneeBa W OCOOCHHOCTH CTpOEHHsS aToMoB. DU3MYECKHe CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha MpuMepe KUCI0poJia, cepbl, pocdopa u yriepoaa)

2.2 XUMHUYECKHE CBOMCTBA BAKHEUIITNX HEMETAIUIOB (TaJIOreHoB, cepbl, a30Ta, ¢ochopa, yriepoaa U KpeMHUS)
U UX COeJUHEHHUH (OKCHUIOB, KUCIOPOICOIAEPKAIIUX KHUCIOT, BOJOPOJHBIX coequHeHwuit). [IpumeHeHnue
BaKHEHIITNX HEMETAJUIOB U UX COCIUHCHUMN

2.3 Mertamnbl. [lonoxenue metamnoB B [lepuognueckoii cucreMe xumudeckux snemeHToB J[.J1. Menneneesa.
OCOOEHHOCTH CTpPOEHHUsSI DIIEKTPOHHBIX 0000ueKk aToMOB MeTawioB. OOmme Qu3nveckue CBOHCTBA
MeTaysioB. CIUTaBbl METaJIIOB. DJIEKTPOXUMHUECKUH Sl HATPSHYKEHU METaJIOB

2.4 XUMUYECKHE CBOMCTBA BaXXKHEHUIIIMX METAJUIOB (HATPHNA, KaJlMid, KaJbIMiA, MATHAH, AJIFOMUHUHI, IUHK, XPOM,
KeJe30, MeIb) M UX coearHeHui. O0Iue crnocoObl MoMyueHs MeTaIoB. [IpuMeHeHne MeTayuIoB B OBITY U
TEXHHKE

25 FeHeTI/I‘IeCKaH CBA3b HeOpFaHI/I‘IeCKI/IX BCIICCTB, anHazmexcame K pa3J]I/I‘lHI)IM KJ1accaM

3 XUMHS U )KU3HDb

3.1 Pones xuMuu B obOecrieueHHWH 3KOJIOTMYECKOM, JSHEPreTHMYECKOM M MHUIIEBOM O0e30MacHOCTH, Pa3BUTHH
MCIUIIUHBI. HOHHTI/IG 0 Hay‘lHI)IX METOAAaX INO3HAHHS BEUICCTB U XUMHUUYCCKUX peaKL[I/Iﬁ

3.2 IIpencraBnenust 00 OOLUIMX HAYYHBIX HPUHLIUIAX MPOMBIIUICHHOTO IOMYYCHUS BaKHEHIINX BEIIECTB.
quOBeK B MI/IpC BCIILICCTB U MaTepI/IaIIOBZ BamHeﬁmHe CTpOI/ITeJ'[BHBIe MaTepI/IaJ'ILI, KOHCprK]_H/IOHHLIe
MaTepuabl, KPackd, CTEKJIO, KepaMHKa, MaTepualbl JUIA SJCKTPOHUKH, HaHOMAaTepuasbl, OPraHuIeCcKue
1 MHUHEpAJIbHBIE YIOOPEHHSI

3.3 XuMuS ¥ 370pOBbE YEIIOBEKA: TIPABUIIA UCIIOIB30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0e30MacHOTro
WCIOJIb30BAHMS IIPENapaToB OBITOBOM XWMHH B TMIOBCETHEBHOMN JKU3HU

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne | HaumeHoBaHuU€ pa3/ienoB U KonuuectBo yacoB JlesTenbHOCTDh YUUTENS C DIIeKTPOHHBIC
/1 TEM TIPOrpaMMBbI Bcer | Kourpo | Ipakti | ygeToM pabodeil mporpaMMbI (undpoBbie)
0 TBHBIC | YECKHE BOCITUTAHUS o0pa3oBaTenbHBIE
paboTel | paGoTHI pecypcel

Pa3znen 1. TeopeTnyeckue 0CHOBBI OPraHHYeCKOil XHUMHUH

11

IIpeamer oprannyeckoit 3 ® JIOBEPUTENIFHBIE  OTHOLICHHS

xuMuH. Teopus cTpoeHus MEXKAY yUHUTENEM u

OpTraHMYECKHUX COEITUHEHHI obyuarommmucs,

A. M. Byrneposa CIIOCOOCTBYIOLIMX
IIO3UTHUBHOMY BOCIIPUATHIO

ygammMmucs TpeOoBaHHN U
MPOCBO yUHTeIIs,

® pea30BbIBATH
BOCITUTATENNbHbIE
BO3MOYKHOCTH B Pa3IMYHBIX
BUJIAX NEATEINEHOCTH
00yJaromuxcst Ha OCHOBE
BOCIIPUSATHS JJIEMEHTOB
JEeHCTBUTEIIBHOCTH H3Y4CHUE
yCTpOICTBa MPUOOPOB IO
MOJISIISIM M YepTekam

Wroro no pazgeny 3
Paznea 2. YrieBonopoasl
2.1 | IlpenenbHbIC 2 OpraHU30BBIBATH pabory
YII1€BOAOPOABI — aJIKaHbI 06y‘IaIOIIII/IXCH C COMaJIbHO
3HAUMMOi  mHpopMmanmerd 1O
2.2 | Henpenensibie 6 1 MOBOAY IMONy4aeMOH Ha ypoke
. COLIMAJIBHO 3HaYMMOI1
YIII€BOAOPOABL: AJIKEHEI,
nHpopManun —00CYXaaTh,

aJIKaIUCHBbI, AaJIKHHBI

BBICKa3bIBaTh MHEHHE;
NPUMEHSTH Ha ypOKe




2.3 | ApoMaruyeckue 2 UHTEPaKTHBHbIEC POPMBI paboTHI C
YIJ1€BOJOPOJbI 06y‘IaIOHII/IMI/IC${I JUCKYCCUH,
2.4 | TlpupomHble HCTOYHUKH 3 1 KOTOpBIC JatoT 06}"163}0HMM°’1
BO3MOXHOCTSB IIpHU TH OIIBIT
YTJIEBOJIOPOJIOB U UX O3MOAKHOCTD HPHOOPECTH O
BCICHHA KOHCTPYKTUBHOI'O
nepepaboTKa
JMajora
Utoro no pazgeny 13

Paznen 3. Kucaopoaconep:kamue

OpraHm4eCKMe COCAMHCHUSA

3.1 | Crnuptel. DeHoON 3
3.2 | Anpperunabl. KapOoHoBbie 7 1 ® [IPUMEHSATH HA YPOKE
KUCIOTHL CII0KHBIE YQUPEI MHTEPAKTHBHBIE (POPMBI

paboTHI ¢ 00YJIAFOIITUMUCS:
JIMCKYCCUH, KOTOPBIE JTAI0T
00yJaromuMcs BO3MOXKHOCTh

33 | Yruesomnt 3 5 PHOOPECTH OIBIT Be]IeHI/ISI-
KOHCTPYKTHBHOTO JIMAJIOra,;

Wroro no pazaeny 13

Pa3nen 4. A3zoTcoaep:kainiue opranHudeckue coeIuHeHust

4.1 | AMuHBI. AMUHOKHCITOTBI. 3 ® IPUMEHSTh Ha YpoKe
benku HUHTEPaKTHBHbIC (dopMBI
paboTel Cc  OOy4YarOIIUMMCS:
BKJIIOYEHHE B YPOK HIPOBBIX
TPOIIEAYP, KOTOPbIe MOMOTal0T
MOAJEPKATh MOTUBALIUIO
00y4Jaromumxcsi K TOJy4YEeHHIO
3HAHUMH;
Wroro no pazaeny 3

Paszpen S. BeIcOKOMOJIEKYIsIpDHBIE COEIMHEHUSI

5.1 | IImactmaccer. Kayayku. 2 [PUMEHSITh Ha yPOKe
BoyiokHA MHTEpaKTUBHbIE (POPMBI pabOTHI C
00yJaromuMHCS: TUCKYCCHH,
KOTOpBIE AAI0T 00yYIarOIIUMCS
BO3MOXHOCTbH ITPUOOPECTH OMBIT
BCIACHHS KOHCTPYKTUBHOI'O
JManora,
Wroro mo pazaeny 2
OBLIEE KOJIMYECTBO 34 3 2
YACOB I1O ITPOI'PAMME
TEMATHYECKOE IINIAHUPOBAHUE
11 KJIACC
No | HanmeHoBaHuUE pa3fenoB U KonuuectBo yacoB HesaTenpHOCTh yUUTENS DNEKTPOHHBIE
/I TEM MPOrPaMMBbI Beero | Konrpo | Ilpaktn ¢ yueroM paboueit (mudposbie)
JTBHBIC | YECKUe MpOrpaMMBbl o0pa3oBaTeNbHBIE
paboTel | paboTHI BOCITUTAHUS pecypcbt
Paznen 1. TeopeTnyeckne 0OCHOBbI XUMHH
1.1 | Crpoenue aToMOB. 3 HPUMEHSTh Ha ypOKe
[Tepuonuueckuii 3aKoH u MHTEPAKTUBHBIE (POPMBI
IMepuommueckas cucrema PabOTHI ¢ 00YJATOIIMMHUCH:
XUMHYECKUX 37eMEHTOB /1. AHCKYCCHH, KOTOPBIC AIOT
. Menneneesa obyuaromumes
BO3MOXKHOCTb ITPHOOpECTH
OIIBIT BEACHUA
KOHCTPYKTUBHOI'O IAJIOra;
1.2 | Crpoenue BemecTBa. 4
MHoroobpasue BelecTs
1.3 | Xumuueckue peakiuu 6 1 1
Wroro no pazneny 13




Paznen 2. Heopranuyeckasi XMMHus

2.1 | Meramibt 6 1

2.2 | Hemeramibt 9 1

2.3 | CBs13bp HEOPTAHUYECKHX U 2
OPTaHUYECKHUX BEIICCTB

Wroro no pazaeny 17

Pa3znen 3. Xumus U KM3Hb

3.1 | Xumus u xusss 4

Wroro no pazneny 4

OBIIEE KOJIMYECTBO 34 3

YACOB I10 [TPOTPAMME

IMMOYPOYHOE IINTAHUPOBAHUE
10 KJTIACC
Neo Tema ypoka KonmuectBo gacor JlaTa JlaTa
n/m Beero | Kourponshbie | IlpakTuueckue | M3ydeHHs H3yUYEHHS
paboTsI paboThbI 1Al daxr

1 IIpenMer oprannyeckoil XuMuu, € 1 1 ven
BO3HHKHOBEHHE, Pa3BUTHE U
3HAUYCHHE

2 Teopust CTpoCHUST OPTaHUYECKUX 1 2 Hepy
coemnHeHuit A. M. bytiepoga, e€
OCHOBHBIE TTOJIOXKCHHS

3 [pencrarnenue o knaccupuKau 1 3 men
OpPraHMYECKHUX BEIICCTB.
HomenxkmnaTypa (cucremMarmaeckasi)
Y TPUBHAJIbHbBIC HA3BaAHHUS
OpPraHMYECcKHX BEIICCTB

4 | AIKaHBI: COCTaB M CTPOEHHE, 1 4 men
TOMOJIOTHYECKUN Pt

5 Meran 1 3TaH — TpocTeiIre 1 5 Hel
MPEICTABUTENN ATKAHOB

6 AJIKEHBI: COCTaB M CTPOCHHE, 1 6 Hen
CBOIICTBa

7 OTUIIEH U NPONHIIEH — MPOCTEUIIHNE 1 7 Hen
MPEACTABUTENN ATKCHOB

8 [paktryeckas padora Ne 1. 1 1 8 Hen
«[Tonmydyenue STUIICHA U U3YYCHHE
€ro CBOMCTBY

9 Anxanuensl. byraguen-1,3 u 1 9 Hen
MetunoyraaueH-1,3. [lomyaenue
CHUHTETUYECKOr0 KayuyKa U Pe3UHBI

10 | AIKuHBL: COCTaB U OCOOEHHOCTH 1 10 men
CTPOCHHSI, TOMOJIOTHUECKHUI PsiJI.
AueTuieH — npocTerinii
MPEACTABUTENb AJKHHOB

11 | BeiuncieHus 0 ypaBHEHHIO 1 11 Hen
XUMUAYECKOU PEeakIuu

12 | Apenbl: 6EH301 U TOIYOI. 1 12 nen
TOKCHYHOCTH apEeHOB

13 | I'eHerudeckas CBSI3b 1 13 men

YIJI1€BOJOPOJOB, IPUHAUIEKAIUX K
pa3IMYHbBIM KJlaccaM




14

[IpupoaHbIe HCTOYHHUKH
YIJ1€BOJOPOJIOB: MIPUPOIHBIN ra3 U
MOIyTHBIE HeTSAHBIE Ta3bl, HePTH U
MPONYKTHI € nmepepaboTKu

14 Hen

15

[TpupoaHbIe HCTOYHUKH
YIIICBOIOPOIOB: MIPUPOIHBII I'a3 U
MONYTHBIC HEPTAHBIC ra3bl, HePTH U
MPOIYKTHI € nmepepaboTKu

15 Hen

16

KonTponbsHas pabora 1o pazueny
«YTIIEBOJOPOBI»

16 Hen

17

IIpenenvHblE OIHOATOMHBIE CIUPTHI:

METaHOJI U 3TaHoJ. BonopoaHas
CBA3b

17 Hen

18

MHOroaToMHbI€ CIUPTHI:
STUJIEHIIMKOJIb U NIMLEPUH

18 Hen

19

@DeHOI: CTPOEHUE MOJIEKYIIBI,
(bu3NvecKre 1 XUMHYECKH e
CBOICTBA, IPUMEHEHHUE

19 e

20

Anpnerunl: popmanbaeru u
arerajpaerua. Amerod

20 "Hexn

21

OnHOOCHOBHBIE TIpEeTIbHBIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAS
M YKCyCHast

21 uen

22

[paktrdeckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHON
KHCIIOTBI»

22 Hen

23

CreapuHOBas U OJIEMHOBAS
KHCJIOTHI, KaK TIPEICTABUTEIN
BBICIIMX KapPOOHOBBIX KHCIIOT

23 Hen

24

Mp11a KaK COJIM BBICIITNX
KapOOHOBBIX KHCIIOT, X MOIOIIICE
nelcTBUE

24 men

25

CroxxabIe 2UPHI KaK MPON3BOIHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CIIOHBIX 2(hHUPOB

25 "en

26

XKuper: THAPONTN3, TPUMEHEHUE,
OuoorHYIecKas poib KUPOB

26 Hexn

27

YTneBoasl: cocTaB, KiacCUMUKATIHSL.

Baxwueiie npejacTaBuTeNu:
TIII0K03a, (hPYKTO3a, caxaposa

27 "Hen

28

Kpaxman u nemnronosa kak
HPUPOAHBIE TTOJIUMEPBI

28 "Hen

29

Kontponehas pabora no pasaeny
«Kucnopoaconepxaiue
OpraHNYEecKHEe COSIUHEHUSD)/
Bcepoccuiickas npoBepodHast
pabota

29 "Hen

30

OO0mas XxapakTepucTHKa
A30TCO/IePIKAIIIX OPTaHUIECKUX
COeIMHEHUH. AMHUHEI: METHJIIaMUH B
AHWINH

30 Hen

31

IIpomeskyTOUHAs aTTEeCTALUSL:
BIIP/ KonTpoJsbHast TecTOBast
pabdoTa

31 "Hen

32

AMMHOKHUCIIOTHI Kak aM(OTepHBIE
OpPTaHHYECKHE COETUHEHMS, UX
OnonoruuecKoe 3HauYeHue.
[lentunel. benku xak npupoHbIE
BBICOKOMOJIEKYJISIPHBIE COETMHEHMS

32 Hen

33

OCHOBHBIE IIOHATHS XUMHUHU
BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ

33 men




34 | OcHOBHBIE METOIBLI CUHTE3A 1 34 men
BBICOKOMOJICKYIISIPHBIX COCAMHEHHH.
ITnacT™Macchl, Kay4ayKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I1O 34

[NPO'PAMME




11 KJIACC

Tema ypoka

KonuuectBo uacoB

Bcero

KonTponbhbie
paboThI

IIpakTuueckue
paboTHI

Jlata
M3YYCHUS
TJ1aH

Jlara
M3YYCHUS
¢akT

XUMUYECKUH dIIeEMEHT. ATOM.
DNEeKTpOHHAS KOH(UTYpAIKs aTOMOB

1 Hen

[Tepuognueckuii 3aK0H U
Ilepnognueckas cucreMa XUMUYECKUX
anemenToB J[. 1. MenneneeBa, ux
CBS3b C COBPEMEHHOU TeOpHeEn
CTPOEHHS aTOMOB

2 Hex

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX AJIEMECHTOB U UX
COCIMHEHUH IO TPYIINaM U IIePUOaaM.
3HaYeHHE MTEPHOTUIESCKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKuX 3eMeHToB .M.
Menpeneesa B pa3sBUTUU HAYKH

3 Hen

Crtpoenue BelecTBa. XUMHUYECKAs
CB3b, eé BUJBI;, MCXaHHU3MBbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonoponHas cBsi3b

4 nen

BaneHTHOCTS.
ONeKTpoOTpHUIATENbHOCTh. CTEIEeHb
OKHCJICHMsI. BemecTBa MONEKyIIpHOTO
Y HEMOJIEKYJISIPHOT'O CTPOCHMSI

5 Hen

Ilonsgrue o JUCTICPCHBIX CUCTEMAX.
HcTrHHBIC M KOJUTOHTHBIE PACTBOPHI.
MaccoBasi JoJisl BEIeCTBa B paCTBOPE

6 Hen

Knaccudmukamms u HoMeHKIaTypa
HEOPTaHUYECKUX COCIMHEHUH.
I'enerndeckas cBA3b HEOPTAHMUECKIX
BEIIECTB, PA3INYHBIX KJIACCOB

7 Hen

Kiaccudukarys XAMIYIeCKAX PeakIuii
B HEOPraHUYECKOW U OPraHUYEeCKOn
XUMUH. 3aKOH COXPaHEHHS MACCHI
BEIIIECTB; 3aKOH COXPaHEHHS
MIpEeBpAIIEeHUs YHEPTUH TIPH
XIUMHYECKIX PEeaKIHsIX

8 Hex

Ckopoctb peaknuu. OOpaTUMbIe
peaknui. XUMHYECKOE PABHOBECHE

9 Hen

10

[IpakTudeckas padora Ne 1. «Brusaue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKOH pEaKLIUI)

10 Hen

11

DIEKTPOIUTHYECKAS TUCCOIHALIMSL.
[TonsiTie 0 BOIOPOIHOM MTOKA3aTENe
(pH) pacTtBopa. Peakninu noHHOTO
oOMeHa. ['uaponn3 opraHn4eckux u
HEOpPraHMYECKUX BEUISCTB

11 mHen

12

OKHUCIUTENbHO-BOCCTAaHOBUTEIbHbIE
peakuuu. [lonsTre 00 3neKkTponuse
pacimiaBoB M PacTBOPOB COJIEH

12 men

13

Kontponbehas pabora no pasaeny
«TeopeTnuecknue OCHOBBI XHMHUN

13 men

14

MerTanibl, HX TOJIOKEHHE B
[epronnueckoii cUCTEME XUMHYECKUX
snemenToB /1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB.
OO0mme gusnveckrue CBONCTBA
METaJIJIOB

14 Hen




15

CrnnaBsl METaJUIOB.
ONEKTPOXUMUYECKUN Psii HAPSXKEHUH
METalIoB

15 uen

16

XUMUYECKUE CBOMCTBA BaKHEUIIINX
METaJIOB (HATpUH, KaJIuH, KabIUH,
MarHui, aTIOMUHHAN) U KX COCTMHEHUH

16 men

17

XuMHUECKHE CBOMCTBA XpOMa, MEIIU U
HUX COeIUHECHUMN

17 uen

18

XUMHUUYECKHE CBOMCTBA IIMHKA, JKele3a
M UX COCTMHEHUN

18 Hen

19

[paktuueckas padora Ne 2. "Pemenue
SKCTIEPUMEHTAIIBHBIX 3a71a4 M0 TeMe
«Metaas»"

19 Hen

20

HCMGTHHHLI, HUX ITOJIO)KECHUEC B
ITepuognueckoi cucteMe XUMUYECKUX
anemenToB JI. 1. Menneneera u
0COOCHHOCTH CTPOCHHUSI aTOMOB

20 Hen

21

dusnueckre cBOCTBa HEMETAILIOB.
AtoTporus HeMeTauioB (Ha mpuMepe
KHCIIOpoa, cephbl, Gochopa u
yriepona)

21 "en

22

XUMHUYeCKHEe CBOMCTBA raJIOTCHOB,
Cephl U UX COEAMHEHUN

22 Hen

23

XUMHUUYecKHe CBOMCTBA a30Ta,
(hocdopa 1 UX cCoeTMHEHUN

23 Hen

24

XUMHUYECKHUE CBOMCTBA yIiIepoa,
KPpEMHUSA U UX COG}II/IHCHI/Iﬁ

24 nen

25

IIpumeHeHne BaXKHENIITMX HEMETAIIIOB
U UX COCAMHEHUU

25 Hen

26

OO0o00I11IeHE U CUCTEMAaTH3alHs
3HaHu# 1Mo TeMe «HemeTramin.
Brrumncnenus 1mo ypaBHEHUSIM
XUMHUYECKUX peaKkiuii u
TEPMOXUMHUYECKHE PACUETHI

26 Hen

27

[Ipaktrueckas padora Ne 3. «Pemenue
9KCTIIEPUMEHTANIBHBIX 337124 MO TEME
"Hemertamisr"»

27 "Hen

28

KonTponsHas paboTa mo Temam
«Merame 1 «Hemerammsny

28 Hen

29

Heopranuueckne u opraHuvecKre
Kkucnotel. Heopranudeckue u
OpraHNYECKHe OCHOBAHUS

29 Hen

30

AmdorepHBIe HEOPTaHUYECKHE U
OpraHWYeCKHEe COCINHECHUSI.
I'enernueckas CBSI3b HEOPTAaHWIECKUX
Y OpraHMYEeCKUX BELICCTB

30 Hen

31

Poinp xuMun B o0ecrieueHun
SKOJIOTUYECKOU, SHEPTreTUUECKON U
MUIIEBOI 0€30MacCHOCTH, Pa3BUTHH
MeIUIIMHBI

31 Hen

32

[IpencraBnenust 00 0OIMX HAYIHBIX
MPHUHIUNAX TPOMBIIIIICHHOT O
MOJTYYEHHS BAKHEHIIINX BEIICCTB

32 Hen

33

YenoBek B MHPE BCUICCTB U
MaTepualioB

33 Hen

34

Xumus u 310POBLC UCTIOBCKA

34 men

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34
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