117. ®epepanbHan paboyasa nporpamma no yye6Homy npeamety "Xumua"
(6a3oBbIN YPOBEHD).

117.1. ®denepanphas pabodas mporpamma o ydebHomy mnpenmery "Xumus'" (6a30BbIi
YPOBEHb) (J1ajiee COOTBETCTBEHHO - MPOTrpaMMa 10 XMMHHU, XUMHUs) BKJIIOYAET MOSICHUTEIHHYIO
3aIMCKY, COJepKaHue O0yUeHHUs, INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS IPOTPAMMBI 10 XUMHH.

117.2. TlosicHuTeNbHAs 3amucKa OTpakaeT OOIIME IeM W 3a7a4d HM3yYeHUsS XHUMHH,
XapaKTEPUCTUKY TICUXOJIOTHUYECKUX TMPEANOCHUIOK K €€ M3yYCHHUIO0 O0y4YaroUIMMUCS, MECTO B
CTPYKType Y4YeOHOro IIaHa, a TaKXe IOAXOIbl K OTOOpY COACp)KaHHS, K ONPEICICHHUIO
MJIAaHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMATUUECKOTO TUIAaHUPOBAHMSL.

117.3. Conepxxanue O0Oy4YeHHUsS PACKPBIBACT COJACp)KATEIbHBIC JIMHUU, KOTOPHIE
IpeUIaraloTcst sl 00s3aTeIbHOT0 M3YYEeHHUsI B KXJIOM Kjlacce Ha ypOBHE CpPEIHEro oOIIero
o0OpazoBaHwUs.

117.4. Ilnanupyemble pe3yJlbTaTbl OCBOCHHUS MPOrPaMMbl IO XHMHH BKIIOYAIOT
JUYHOCTHBIC, METalpeIMETHBIC PE3yNIbTaThl 32 BeCh MEpHUoj OOydeHHsS Ha ypOBHE CPEIHEro
obmiero o0pazoBaHUWs, a TAKXKE MPEIAMETHBIC JOCTHKCHHS OOYYaIOMIErocs 3a KaKIbIH TOJ
o0OyueHusl.

117.5. NoAcHUTEeNnbLHaA 3anucka.

117.5.1. [IporpaMMa 1o XMMHUHU HA YPOBHE CPEITHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha
OCHOBE TpeOOBaHUI K pe3yJIbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTeIbHOM MPOTpaMMbl CPETHETO
oOuiero obpazoBanus, npenacrasieHHbix B PI'OC COO, ¢ yuerom Konuenuuu npenojaBaHus
yuebHoro mpenmera "Xumua" B oOpaszoBarenbHBIX opranmzanusx Poccuiickoit denepaunuu,
peaTu3yoIuX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI, 1 OCHOBHBIX ITOJIOKEHUH (herepaibHOM
paboueii mMporpaMMbl BOCTIUTAHUSI.

117.5.2. OcHOBY MOJXOJ0B K pa3paboTKe MPOrpaMMBbl 110 XUMHUH, K OINpeeIeHHI0 00Ien
CTpaTeruu 0OydeHUs, BOCIIMTAHUS U PA3BUTHS 00yYaroIUXcs CpeACcTBaMU y4eOHOIro IpeaMera
"Xumusa" mas 10 - 11 ximaccoB Ha 6a30BOM YpOBHE COCTAaBUJIM KOHIIETITYyaJIbHBIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeNeH, COAep)KaHMs, pPe3ylIbTaTOB OOy4eHUS H
TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBITYCKHUKOB.

117.5.3. B coOTBEeTCTBUMU C JAHHBIMHU TMOJOXKEHHUSAMH TMporpamMma mo Xumuu (6a30BBIN
YpOBEHB) Ha YPOBHE CpETHEr0 00IIero 00pa3oBaHuUs:

yCTaHaBJIMBaeT 00s3aTelIbHOE (MHBApUAHTHOE) IMPEAMETHOE COJIepKaHHe, ONpeAesseT
KOJIMYECTBEHHBIE M KaUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJIOM dTare W3y4eHHsl MpeIMeTa,
IIpelyCMaTPUBAET IPUHIIMIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U PaCIPEEIICHUs €T0 110 Ki1accaM,
OCHOBHBIM pa3zJieslaM U TeMaM Kypca;

JaeT TMPUMEPHOE paclpeleieHne YYeOHBIX YacoB IO TEMATHYECKHM pasJienaM,
PEKOMEHAYCT NPHUMCEPHYIO IOCICAOBATCIBHOCTE HU3YUYCHUSA OTACIBHBIX TEM KypCa C Y4ETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4eOHOTO MpOIlecca, BO3PACTHBIX
ocobenHocTel oOyuaroruxcs 10 - 11 kmaccos;

JaeT METOJAMYECKYIO UHTEPIPETALUIO LIEIeH U3Yy4EHUs NIPpeAMETa HA YPOBHE COBPEMEHHBIX
IIPUOPUTETOB B CHUCTEME CpPEIHEro o0Iero oOpa3oBaHUS, COAEPKATEIbHOM XapaKTepUCTHKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS OCHOBHOM 0OOpa30BaTeNbHOW MPOrpaMMbl CpEIHEro
o0u1ero o6pazoBaHus (JINYHOCTHBIX, METAIIPEIMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUJIOB Y4€OHO-
MIO3HABATENBHOM JEATEIbHOCTH 00YYaloIIerocs Mo 0OCBOCHUIO cojiepxaHus npeamera. [1o Bcem



HA3BaHHBIM TO3UIUSAM B MPOTpaMMe MO XMMHH COOJIIOJICHA MPEEMCTBEHHOCTh ¢ (eieparbHOMN
paboueli TpoOrpaMMoil OCHOBHOTO 0O0IIero ooOpa3oBaHuss 1o Xumuu (it 8§ - 9 KiaccoB
00pa3oBaTeNbHBIX OpraHu3anuii, 0a30BbId YPOBEHB).

117.5.4. IlporpaMMa 1O XUMHUHU SBISICTCS OPUEHTUPOM JJIA COCTABJIICHHS pPadboOunx
nporpamMm, aBTOpPbI KOTOPBIX MOTYT TMPEIOKUTHh CBOW MOAXOJ K CTPYKTYPUPOBAHHUIO U
MOCIIE0BATEIbHOCTH U3YUYECHHUsSI y4eOHOro marepualia, a Takke CBOE BUACHHE OTHOCHTEIHHO
BO3MO>XHOCTH BBIOOpa BapUaTUBHOM COCTABISIONICH COJEp)KaHUS MPEeaIMeTa JOMOTHUTEIHHO K
00s13aTeNbHOM (MHBAPUAHTHOI ) YaCTH €ro COJIePKaHuUs.

117.5.5. Xumudeckoe oOpa3oBaHue, MOITYyIaeMOE BBITYCKHUKAMU O00IIe00pa3oBaTeIbHON
OpraHu3aIiy, SBISETCS HEOTHEMIIEMON YacThI0 UX OOPA30BAHHOCTU W CIIYKUT 3aBEPUIAFOIIUM
ATAOM peaTu3alliid Ha COOTBETCTBYIOIIEM 0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, IPUCYIIUX
[EJIOCTHOW CHUCTEME XMMHUYECKOro oOpazoBaHMs. KiltoueBble IIEHHOCTH KacalOTCs TO3HaHUS
3aKOHOB TPHPOJBI, (HOPMHPOBAHHS MHPOBO33PEHHUS M OOMIEH KyJIbTyphl YEIIOBEKA, a TaKKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JIOPOBbIO W MPHPOJHOH Cpere.
Peanmsyercs xumudeckoe o0O0Opa3oBaHHE OOYYAMOIIMXCS HA YPOBHE CPEAHErO0 OOIIero
o0pa3oBaHus cpelcTBaMH yueOHOro npenmera "Xumus'", coJepKaHue U MOCTPOCHUE KOTOPOTO
OTpe/IeNIeHbl B MPOrpaMMe MO XUMHH C YYETOM CHENU(UKH HAyKH XUMHUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOBl U B MAaTEPUATBHOM XKM3HMU OOIIECTBA, & TAKXKE C y4ETOM OOIIMX IeleH u
MPUHIIAIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHMEC CHCTEMBI CpPETHEro oOIIero
obpazoBanus B Poccuiickoii @eneparuu.

[Tpu dhopmupoBanuu coaepkanust npeaMera "XuMus" ydTeHbl CICAYIOUINE MOJOKEHHS O
cneurdurke U 3HAUCHUM HAYKU XUMUU.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJIb B CO3/IaHUU HOBOM
6a3bl MaTepHaIbHOM KYJIbTYpPbI, BHOCUT CBOW BKJIaJ B (JOPMHUPOBAHUE PAIIIOHAIIEHOTO HAYYHOT'O
MBILUIEHHS], B CO3[IJaHHE LEJIOCTHOIO IPEACTABICHUs 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE
IOPUPOJIBI M YellOBeKa, KOTOpoe GOPMHUPYETCsl B XUMHM HAa OCHOBE MOHUMAaHMS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOIEro MHpa, OCO3HAHUS B3aUMOCBS3M MEXJAYy CTPOEHHEM BELIECTB, HX
CBOWCTBaMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

COBpCMeHHaﬂ XUMHUA KaK HaYKa co3uaarciibHadA, HaYKa BBICOKHUX TeXHOHOFI/Iﬁ HanpaBneHa
Ha peIICHHE TJO00AIBHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS 4YEJIOBEUECTBA - CHIPHEBOW,
SHEPreTUYECKOM, MHUIINEBOM, HSKOJIOTMYeCKOH O€30MacHOCTH W OXpPaHbl 3J0pOBbS. TecHO
B3aUMOJICHCTBYSl C JPYTUMH €CTECTBCHHBIMH HayKaMH, XMMHS CTajia HEOThEMJIEMON YacThIO
MHUPOBOH KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIELIHOTO TpyJAa U >KM3HU Ka)XJO0ro ieHa
oO1iecTBa.

117.5.6. B cooTBeTCTBUY € OOITUMU HEJISIMH U PUHIIUIIAMHA CPETHETO 00111eT0 00pa30BaHUs
conepxanue npeamera "Xumus" (10 - 11 xnaccel, 6a30BbIi YpOBEHb H3yUEHHSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

117.5.7. Cocrapnstommmu npeamera "Xumus" sBistorcs 6a30Bble Kypesl - "Opranuyeckas
xumusa" 1 "OO1as U HeopraHuyeckasi XuMus'", OCHOBHBIM KOMITIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM
3HAaHUU U3 001IeH XMMHUH) U OpraHnyecKo xumMuu. PopMUpPOBAHNE TaHHOM CUCTEMbI 3HAHUN TPU
U3y4eHHH TpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3Hsl BELIECTB
Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.



117.5.8. Crpykrypa coaepxanuss KypcoB - "Opranmueckas xumusa" u "OOmas wu
Heopranuyeckast Xumus'" chopMUpOBaHa B MPOTPaMMeE 10 XUMHH Ha OCHOBE CHCTEMHOTO TI0/IX0/1a
K W3YYCHHIO Y4eOHOro Marepwalia W OOYCJIOBIEHAa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHWW Ha OMNPENIEICHHBIX TEOPETHUUYECKUX YPOBHSIX. B Kypce opraHnyeckoil XMMHUHU BEIIECCTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MPEIACTABICHUNW O CTPOCHUHU BEIIECCTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX HAIOTCS B Pa3BUTHUU - OT YTJIIEBOAOPOIOB IO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMYeckod XUMHU IMOITYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEPBOHAYATIHHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIIUU.

117.5.9. B npeamete "Xumusa" 6a30BOTO YPOBHS pacCMaTpUBAETCs M3yYEHHBINH Ha YPOBHE
OCHOBHOTO 00I11ero 00pa3oBaHUsl TEOPETHUYECKHH Marepuan U (PaKTOIOTMYECKHE CBEICHHS O
BEIIeCTBaX W XUMHYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce "OOImas ¥ HeopraHHYecKas
xuMus" 00y4JarONIMMCs TIPEIOCTABIIICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE IMEPHOIUICCKOTO
3aKOHa C OOIIETEOPETHUYECKUX M METOJOJIOTUYECKUX MO3ULUHN, ITy0Ke MOHATH UCTOPHYECKOE
W3MEHEHHEe (QYHKITUI 3TOT0 3aKOHA - OT 0000IIA0MIEH 10 OOBSICHSIOIICH U TIPOTHO3UPYIOIICH.

117.5.10. Enunas cucrema 3HaHUM O Ba)KHEWINMX BEIIECTBaX, MX COCTAaBE, CTPOCHUH,
CBOMCTBAxX M MPUMEHEHUH, a TAKKE O XUMUUECKHX PEAKIHIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTSIX
npoTeKkaHus JgonoJjHsaerca B Kypcax 10 u 11 kiaccoB snemMeHTaMu COAEpKaHUs, UMEOLUIUMU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, pAacCKpbIBAIOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUIECKON JESITSILHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHWIO YBOKEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUCH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHSATH €€ JJIS MOMOJHEeHHs 3HaHUM, pelieHus
WHTEJUICKTYaJIbHBIX M AKCIIEPUMEHTAIBbHBIX HCClIeoBaTeNbCKUX 3a1au. CoaepikaHue yueOHOro
npenMera "Xumus" HJaHHOTO YPOBHS W3YYEHHsS] OpPUEHTHPOBAHO Ha (QOpMHUpOBaHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI NI TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEII[ECTB UX COCTABOM U CTPOCHHEM, TIO3HABAEMOCTh MPUPOIHBIX SIBJICHUH MyTeM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMUN MEXIy HOBBIMU (PaKTaMH U TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHHE pPOJIM XMMHUHU B PELICHUM IKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

117.5.11. B nnanHe penieHus 3a1a4 BOCIIUTAHUS, Pa3BUTHS U COLIMATIU3ALUN O00yYarOIIMUXCs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUS M IOCTPOEHUS
npeaAMeTa MpeaycMaTpuBarOT (OPMHPOBAHHE y OOYYAIOIIUXCS YHHBEPCAIBHBIX YYEOHBIX
neicTBui, uMeromux 0a30Boe 3HAYCHHME JUISI PA3IMYHBIX BUIOB JIEATEIBHOCTH: pELICHUs
npoOJeM, MONCKa, aHalin3a U 00padoTku nHPOpMAIU, HEOOXOUMBIX JIJIsI TPHUOOPETEHUS OTIBITA
IIPAKTUYECKON U HUCCIIEN0BATENIBCKON JIEATENBHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B MO3HAHUU
XHUMUH.

117.5.12. B mnpakTuke MpenoAaBaHusi XUMHMM Kak Ha YpOBHE OCHOBHOIO 0OIIEero
oOpazoBaHHs, TaKk W Ha YypPOBHE CpEIHEro oOO0mero oOpa3oBaHUsA, MPH ONpPEICICHUN
COJIEp/KaTeIbHON XapaKTEPUCTUKH LIeJIeH U3yYEHUs IIpeIMeTa HalpaBICHUEM I1EPBOCTENIEHHOMN
3HAYUMOCTHU TPAJUIIMOHHO MPHU3HAETCs (POPMHUPOBAHUE OCHOB XMMHYECKON HayKH KakK 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, INMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa M KaK OJHOI0 U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW TMOAXOA K
OIIPEEIICHUIO LIEJIed N3YUEHHUS ITPEIMETA SBJISIETCS BIIOJIHE ONIPABJIAHHBIM.



117.5.13. I'maBHBIMU TIeNIIMH U3y4deHHs npeaMera "Xumus'" Ha YPOBHE CpeIHEro oOmiero
o0Opa3zoBaHus Ha 6A30BOM YPOBHE SIBIISIOTCS:

dbopMUpOBaHHE CHUCTEMBl XHMHUYECKUX 3HAHMW KaK BaKHEHIICH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIekKAT KIKOYEBbIE IOHATHSA,
(dbyHIaMeHTalIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IIOHUMAaHHE
CYILIHOCTU JOCTYMHBIX 00OOIICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE ¢ UCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS,

(bopMHpOBaHKE U PA3BUTHUE INPEICTABICHUM O HAy4HBIX METOJax IO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX IS MPUOOPETCHHS YMEHH OPHEHTHPOBATHCS B MHUPE
BEUICCTB U XUMUYECKUX SABJICHUM, UMEIOLIMX MECTO B IIPUPOJIE, B IPAKTUYECKON U IOBCEIHEBHON
JKU3HH;

Pa3sBUTHC YMGHI/Iﬁ U CIIOCO0O0B JACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIO,I[eHI/IeM 1 00BSCHEHHEM
XUMHYCCKOI'0 OKCIICPUMCEHTA, CO6JHOIIGHI/I€M IMpaBHJI 0e30I1acHOro O6paHICHI/I$I C BCIICCTBaMHMU.

117.5.14. CopnepxaTenbHasi XapaKTEepUCTHKA LEJI€H W 3aJady M3y4deHUs IpeaMeTa B
mporpamMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B IMPENo1aBaHUN XMMUHU B OOJIBIICH CTEIeHN
OT/AeTCs MPEANOYTCHUE MTPAKTUUECKOW KOMIIOHEHTE COJIEp KaHUsl 00yUeHUsI, OPUECHTUPOBAHHOM
Ha TOJTOTOBKY BBIIYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCO0AMH M yMEHHUSMH aKTHBHOTO
MOJTyYeHUs 3HAaHUN U IPUMEHEHUS UX B PEabHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

117.5.15. B aT0#t cBsi3u mpu u3ydeHUH mpeaMera "Xumus" AOMUHUpPYIOLIEE 3HAUYECHUE
nproOpeTaroT TaKKUe LENU U 33auu, KakK:

ajanranus o0yJaronmxcs K yCI0BUSIM JUHAMUYHO Pa3BUBAIOIIErocs MUpa, OPpMUpPOBaAHUE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIBHOMY IPUHATHIO TPAaMOTHBIX PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYALHsX,
CBS3aHHBIX C BEILIECTBAMU U X IPUMEHEHHUEM,;

¢dbopMupoBaHue y O0O0y4aromMXcs KIIIOYEBBIX HAaBBIKOB (KIIFOYEBBIX KOMIIETEHIIMI),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3IMYHbBIX BHIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOWCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XUMHH, a TAKXKE I OLIEHKH C
MO3UIMI IKOJIOTUYECKON 0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB
Ha OpPTraHN3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BI/ITI/I€ II0O3HABATCJIBbHBIX I/IHTCpCCOB, I/IHTeJ'IJ'IeKTyaHI)HBIX nu TBOpquKI/IX CHOCO6HOCT€I>1
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpPETaTh HOBBIC 3HAHUS IO XHUMHH B
COOTBCTCTBUU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I, HNUCITIOJIB30BAThH COBpeMeHHI)Ie I/IH(bOpMaIII/IOHHBIe
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIN3a YUeOHOM M HayYHO-TIOMYJIIPHON MHPOPMAITUU XUMUYECKOTO
COJICPKAHHS;

(dbopMUpOBaHHE U Pa3BUTHE Y OOYUAIOIIUXCS aCCOIMATUBHOTO M JIOTHUYECKOTO MBIIICHUS,
HaAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHHUE Y 00yUaIOIMUXCs YOSKIEHHOCTH B TYMAaHUCTUYECKON HANIPABICHHOCTH XUMUH,
€e BaXXHOW pONIM B PEUICHHH TJIO00ANBHBIX MPOOJIEM pPAMOHATBHOTO MPUPOAONOIB30BAHNUS,
MIOTIOJTHEHHUSI DHEPTETHYECKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO PABHOBECHSA, OCO3HAHUSA
HEO00X0IUMOCTH OEpPEKHOTO OTHOIICHHUS K TPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS



OIbITa UCIIOJIB30BAHUSA TTOJYUCHHBIX 3HAHUU AJId IPUHATHA T'PAaMOTHBIX pemeHm”I B CUTyallusXx,
CBsI3aHHBIX C XUMHWYCCKHUMHU SIBJICHUSAMU.

117.5.16. Uenu wu 3amaun wuzydeHus npeamera "Xumus" TMOJYy4YUSId TOAPOOHYIO
METOAMYECKYIO HHTEpIIpeTaluio B pa3zaene "[Inanupyemble pe3ynbTaTsl OCBOSHHS IPOTrPAMMBI 110
XUMHHK", TAKUM 00pa3oM OOECIIEYeHO YEeTKOE IMPEJICTaBICHHE O TOM, KaKue 3HAHUS U YMEHHS
UMEIOT MIPSIMOE OTHOIIEHUE K peain3alii KOHKPETHON 1IeIH.

117.5.17. B yueOHOM TUTaHE CpeAHero odmiero oopa3oBanus yueOHbIN nmpeamer " Xumus'",
u3y4aeMblii Ha 0a30BOM YPOBHE, BJISIETCS 0053aTEIbHBIM YICOHBIM MTPEIMETOM.

OO11ee 9ynCIIo YacoB, PEKOMEHIOBAHHBIX IS U3YUEHUSI XUMUH, - 68 yacos: B 10 kimacce - 34
yaca (1 gac B Henemo), B 11 kiacce - 34 gaca (1 yac B Heenmo).

117.6. CopepxxaHue oby4yeHus B 10 knacce.
117.6.1. Opranuueckasi Xumus.
117.6.1.1. TeopeTndeckre OCHOBbI OPraHUYECKON XUMUU.

[Ipeamer opraHnyYecKOl XMMHH: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYCHHE B IIOJYYCHHUH
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHMst opranudeckux coeaqunenniit A.M. byrieposa,
ee OCHOBHBIE TOJNOKEHUA. CTpyKTypHbIE (OpPMYIBI OPraHMYECKHUX BEUIeCTB. | omoiorus,
nu3oMepusd. XUMHUUECKasi CBA3b B OPraHUYECKUX COCIMHEHUAX - OAVHAPHBIC U KPATHBIEC CBS3H.

[IpencraBnenne o KnaccupuKauu OpraHMYECKUX BeriecTB. HoMeHKIaTypa opraHun4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEILECTB.

OKCIepUMEHTAJIBHBIE METO/ABlI U3YYEHUs BEUIECTB M HUX IPEBPAILICHUIN: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BELLECTB MPU HAarpeBaHuU (MJIaBjieHue, OOyTIIMBaHUE U TOPEHHE).

117.6.1.2. YrieBonopoasl.

ATKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKHH psA. MeTraH W 3TaH - mIpocTenmue
IPEeCTaBUTEINN ATKAaHOB: (pHU3NYECKHe U XUMUYECKUE CBOWCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJYyYCHHUE U IPUMEHEHHE.

AJKEeHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKUM psAl. OTUIEH U NMPONUJIEH - NMPOCTEHIINE
NPEJICTaBUTENIN AJIKEHOB: (HM3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHMUSL, THUIpATalluK, OKUCIIEHUS U TIOJMMEPHU3ALINN ), TIOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauweH-1,3: cTpoeHHe, BaXKHEHIIHE XUMHYECCKUE
cBOiicTBa (peakius noauMepusanun). [lodydeHre CHHTETHYECKOTro KaydyKa U pe3HHBI.

AJIKUHBI: COCTaB U 0OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psijl. ALIETUIIEH - TPOCTEHIIHIMA
IPEeJCTaBUTENb AJKUHOB: COCTaB, CTPOCHME, (PU3NYECKHE M XMMHUUYECKUE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHHS ), TOJIyUeHUE U IPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHue, (u3MYECKHMEe W XMMHUYECKHE CBOICTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TOJy4YeHHE U TNpUMEHeHHEe. TOKCHYHOCTh apeHOB.
I'eneTndeckas CBA3b MEXY YIIIEBOAOPOAAMHU, IPUHAICKAIIUMU K PA3JIMYHBIM KJIACCAM.



[TpupoHbIe UCTOYHHUKH YII€BOAOPOAOB. [IpuponaHblii Ta3 U MOnmyTHbIE HE(TAHBIC Ta3bl.
Hedts u ee mpoucxoxnenue. CriocoObI mepepaboTku He(PTH: TeperoHka, KpeKHHT (TEPMUYECKHH,
KaTaluTHueckuil), mmponu3. IlpogykTel mepepaboTkm HedTH, UX TpPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yroiib ¥ MPOIYKTHI €r0 MepepadboTKH.

DKCIEepUMEHTAIBHBIE METObl M3YyUEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHHE C
oOpasmamu IacTMacc, KaydykoB U pe3uHbl, koyuiekiuu "HedTs" n "Yroms", MoaenupoBanue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOAHBIX, IMPOBEICHHE MPAKTUYECKOH pabOTHI:
MOJIyYEHHUE ITUJICHA U U3YYE€HUE €ro CBOMCTB.

PacueTHble 3a/1aun.

Brerancnenus mo YPaBHCHUIO XHUMHYCCKOM p€aknuu (MaCCBI, O6’B€Ma, KOJIM4YECTBA
HCXOJHOI'O BEHICCTBA UJIU MMPOAYKTA PCAKIIUU 110 U3BECTHBIM MACCC, O6’beMy, KOJIMYCCTBY OJHOT'O
N3 UCXOAHBIX BCIICCTB WK IIPOAYKTOB peaKHI/II/I).

117.6.1.3. Kucnopoacoaepaniiue OpraHM4ecKue COeTMHCHHUS.

[IpenenpHble OJHOATOMHBIE CIHUPTHL. METaHON M STaHON: CTPOCHHE, (PUIUYECKHE U
XUMHUYECKHE CBOMCTBA (pEaklMH C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMHU, TOPEHHE),
IpuMeHeHre. BogopoaHbIe CBA3M MEXKY MOJIEKYJIaMU CIHUPTOB. /[elicTBUEe MeTaHoIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKA.

MHoroatoMHbI€ CIIUPTEHI. OTHIICHTJIMKOJIbL H IIMOCpUH: CTPOCHHUC, (1)H3H‘ICCKI/IG u
XUMHYCCKHE CBOMCTBA (B3aI/IMO[[€I‘/JICTBI/I€ CO IICJIOYHBIMH METAIJIaMH, KAYCCTBCHHAA PCAKIIHUA Ha
MHOI'OQTOMHBIC CHI/IpTLI). HCﬁCTBHe Ha OpraHu3sM 4YCJIOBCKaA. HpHMeHeHI/Ie TIIMOCpruHa U
OTHUJIICHTJIMKOJIA.

@deHoII: CTpOEHUE MOJIEKYIBI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA. TOKCHUYHOCTH (peHoa.
[Tpumenenue enona.

AJ'ILI[GFI/II[BI. (DOpMaHB)Iel"I/II[, anerajapAcrua: CTpOCHUC, (I)I/I3I/I‘IGCKI/IC n XHUMHYCCKHUC
CBOMCTBaA (peaKIII/II/I OKHCJICHHUS M BOCCTAHOBJICHHS, KAaUCCTBCHHBIC peaKIII/II/I), IMMOJIY4YCHHUE H
MMPUMCHCHHUC.

OAHOOCHOBHBIE TpeAeTbHbIE KApOOHOBBIE KUCIOTHl. MypaBbHHAsE U YKCYCHash KHUCIIOTBHI:
CTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMeE AJIs KJIacca KUCIIOT, PeaKIIus
sTepuduKalNK), ModydyeHue u npuMmeHeHue. CTeapuHOBas W OJICMHOBAas KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJU BBICHIMX KapOOHOBBIX KHUCIOT, HX
MOIoIIee IEUCTBHE.

CrnoxHble 3(¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX IPHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYTraeBojbl: cocTaB, KiacCH(pUKAIMS YriIeBoI0B (MOHO-, H- U MoaMcaxapubl). ['moko3a -
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHe U XUMUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuasom meau(Il), okucnenrne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHWE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK U30MEP IITIOKO3HI.

KanMaJ'I M OCJIJII0JI03a KaK IPHUPOAHBIC IMOJIUMEPHI. CTpOGHI/Ie Kpaxmajia 1 OCJITIOJIO3bI.
dusnyeckrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/L[[pOJ'II/B, KauCCTBCHHAA pCaKIUsA C I/IOILOM).

SKCHepI/IMeHTaIH)HI)Ie MCTOJbl H3YYCHUSA BCHICCTB MW HUX npeBpameHm‘/'I: IIPOBCACHUC,



HaOJI0IGHWE W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHona okcuaoM Mmenu(Il)), MHOTOATOMHBIX
cnupToB (B3aumojelictBue riuuepuHa ¢ ruapokcuaoM menu(ll)), ampaerunoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

PacueTHnie 3aJa4u.

Bbruuciienuss 1o ypaBHEHHIO XWMHYECKOM peakmuu (Maccbl, oObeMma, KOJWYecTBa
HCXOJIHOTO BEIECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00beMy, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIUN).

117.6.1.4. A3oTcoaepskaliye OpraHuueCKue COCTUHEHUS.

AMHHOKHCIIOTHI KaKk aM()OTepHbIC OpraHudeckue coeqnHeHus. Ou3nuecKkue 1 XuMUIEeCKIe
CBOMCTBa aMHHOKHCIIOT (Ha TpHMEpe TJIMIHMHA). bHoNormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
Ilentuner.

benku kak mpUpOAHBIE BBICOKOMOJEKYNSpPHBbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasT CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHbBIC PEaKIIK Ha OENKHU.

3KCH€pI/IMeHTaJII)HI)Ie MCTOAbI HM3YUCHUSA BCUICCTB U HUX HpeBpameHHﬁ: Ha6JHOIICHI/Ie n
ONKCaHWE JCMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OCIKOB IPH HArpeBaHUHU, IIBETHBIC
peakiuu OeJIKOB.

117.6.1.5. BbICOKOMOJIEKYJISIpHBIE COEIUHEHUS.

OCHOBHBIC TOHSTHS XHMHUHU BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCp, IIOJIMMEP,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3AlNU, CPCAHAA MOJICKYJIApHas Macca. OcHoOBHBIC
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ - MOJIMMEPpHU3ala U IMMOJIMKOHACHCAIHA.

9KCHepI/IMCHTaJ'H>HBIC MCTOAbI M3YUCHUA BCIICCTB U UX npeBpameHI/Iﬁ: O3HAKOMJICHHUEC C
06pa3uaMH MNPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

117.6.1.6. MexnpeamMeTHbIE CBSI3H.

Peanuzanust MeXINpeaMETHBIX CBS3€W MpHU HM3Y4eHMM opraHuueckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHATUH, ABIISIOIIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MIOHATHUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CUHTE3, Kiaccuukamus, MEePpUOJAMYHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIEPHUMEHT,
MO/ICJIUPOBAHUE.

®dusuka: MaTepusi, SHEPTUsi, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKHI YPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3MUECKHUE BETMUYNHBI U €TUHUIIBI KX
M3MEpEHUS.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHusMe, (OTOCHHTES,
OMOJOTHYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KHUPbI, PEepMEHTHI).

Feorpa(bmlz MHHCPAJIbI, TOPHBIC TOPOJABLI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIINBO, PECYPCHI.



TexHojorus: NuileBbIe MNPOAYKTBI, OCHOBBI PAIUOHAJIIbHOTO MUTAHUSA, MOIOIIHUE CPCACTBA,
JICKAPCTBCHHEBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCpUaJIbl N3 HCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

117.7. CopepxaHue oby4yeHus B 11 knacce.
117.7.1. O0mas u HeopraHudecKask XUMHS.
117.7.1.1. TeopeTuueckre OCHOBBI XUMUHU.

XUMHYECKUH 2JIeMEeHT. AToM. Snpo aroma, H30TOMNBI. JJIEKTPOHHAs 000JIOYKA.
DHepreTUyYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

Ilepuonuueckuit 3akoH u Ilepuomuueckas cucreMa XumMuU4deckKux »siaemeHtoB JI.1.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
snemenToB J[.MI. MeHneneeBa ¢ COBpPEMEHHOW TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BELIECTB
10 TPYIIaM U NepuoaaM. 3HauYeHUue NEepUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMHMUYECKas CBsA3b. BHJbI XUMHUECKOH CBsI3U (KOBaJIEHTHAast
HEeMNoJIsIpHasl W TOJSpHas, MOHHAs, MeTajnyeckas). MexaHu3mbl 00pa3oBaHMsS KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DneKTpOOTpULATENBHOCTh. CTeNeHb OKUCIEHU. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISPHOrO M HEMOJEKYJSPHOIO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BeulecTBa. THIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTH CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOUN PEHIETKH.

[ToHsATHE O MUCTIEPCHBIX cHcTeMaX. MICTHHHBIE M KOJIOWIHBIC PacTBOPBHL. MaccoBast A0S
BEIIIECTBA B PACTBOPE.

KHaCCI/Iq)I/IKaI_II/IH HEOPTaHNUYCCKUX COGHHHCHHﬁ. HOMCHKJ'IaTypa HCOPTraHNYCCKUX BCIICCTB.
I'eneTmueckas CBI3b HEOPTaHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K pa3JINIHBIM KJIaCCaM.

XumMuueckas pcaKkuus. Knaccmbnkaunﬂ XHUMHUYCCKUX peaKHI/Iﬁ B HeOpraHquCKOﬁ 151
OpFaHHHGCKOﬁ XUMHUHU. 3aKOH COXpPAaHCHUA MACChl BEHICCTB, 3aKOH COXPAaHCHHA U NPECBpALIICHUSA
SHEPTHUU IIPU XUMHUYICCKUX PCAKIUAX.

CKopocTh peakluu, €€ 3aBHCHUMOCTh OT pazIU4HbIX (akTopoB. OOpaTHUMble peakiuu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

DnexTponutuyeckas aucconuaius. CuipHbIe W cladble AMeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUcasi, HeUTpalibHas, 1eaoyHas. Peakiuy nonHoro ooMeHa.

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pCaKknuu.

DKCNEePUMEHTAIBHBIE METOJIbI M3Y4YEHUs BEIIECTB U WX MPEBPAIICHUN: JTEMOHCTpAIUs
tabmun "Tlepuogmueckas cucrema xumudeckux osnemeHtoB JI.M. MenneneeBa", u3ydeHue
MoOJeNIed KPUCTAUIMUECKHX PEIIeTOK, HAOJII0JIeHHe ¥ OMNHCaHWuE JIEMOHCTPAIIMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOpPOJa B TMPUCYTCTBHM KaTalll3aTropa,
OTIpeNieJIEHUEe Cpelbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIAMKATOPA, PEAKIIUU



HMOHHOTO0 OOMEHa), IPOBEIEHUE MpaKTHUECKOW pa®oThl "BnusHue pasnuyHbX (HaKTOpOB Ha
CKOpPOCTh XUMHYECKOW peakuu'.

PacueTHbIe 3a/1a4n.

PacdeTsl 10 ypaBHEHUSIM XMMUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECCKHE PACUETHI,
pacyeThbl ¢ UCIOJIb30BAHUEM MOHATHUS ""MaccoBasi J0Js BelecTna'.

117.7.1.2. Paznen 2. Heopranndeckasi XuMus.

Hewmeramnsl. [lonoxenne nemeraiioB B [leproanyueckoil cucreMe XuMHYECKUX 3JIEMEHTOB
.. MenzaeneeBa M OCOOCHHOCTH CTPOEHHs aToMoOB. (DU3MUECKHE CBOWCTBA HEMETAJLIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJloOreHOB, cephl, a3oTa, (ocdopa,
yriaepoaa U KPeMHHUS) U UX COSAMHCHHUN (OKCUIO0B, KHCIOPOICOACPIKANTUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaiuel. [Tonoxenue metamio B [lepuoandeckoii cucteme xumuueckux ssnemeHToB 1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX 000J0YeK aToMOB MeTamuioB. OOiiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHHN Psijl HANPSKECHUN
METaJLIOB.

XHWMHYECKHE CBOMCTBA BaXHEHIIUX METAUIOB (HATpUM, KM, KaJbLMA, MarHuM,
AITIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

O6H_II/IG CITOCOOBI MOJIYUYCHUSA MCTAJIIIOB. HpI/IMeHeHI/IC MCTAJIJIOB B 6BITy N TCXHHUKC.

DKClepUMEHTAJIbHbIE METOJbl H3Y4EHHs BEHIECTB W MX MPEBpAllleHUuN: H3y4yeHUe
KOJUTeKIIUU "MeTasuibl ¥ CIiaBbl'", 00pa3iioB HEMETAIIOB, PEIlIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4,
HAOJIIO/ICHUE W OINKMCAHWE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBHE
TUAPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIIMi Ha KaTHOHBI
METaJlIOB).

PacdetHsie 3ama4n.

PacueTs! Macchl BelecTBa min 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WK 00bEMY OZJHOTO U3 yYaCTBYIOIIUX B pEaKIMH BEIECTB, pacyeThl Macchl (00beMa, KOJIMYecTBa
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEUIECTB UMEET IPUMECH.

117.7.1.3. XuMus u xxu3Hb. MexnpeaMeTHbIe CBA3H.

Ponp xumum B 00eCTieYeHUH SKOJIOTHUECKOM, YHEPTeTUYECKON U MHUIIEBOW 0€301acHOCTH,
pa3BUTUU MeAUIUHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUA.

Hpe)ICTaBJ'IeHI/IH 00 06IIH/IX HAaYYHBIX [MPUHIUIIAX IMIPOMBIIIJICHHOT'O IMOJTYYCHUA BaKHEHIIINX
BCIICCTB.

YenoBek B MHUpE BEHIECTB M MAaTEPHAIOB: BAXXHEHIIME CTPOUTEIBHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE MaT€pHUalbl, KPACKH, CTEKIIO, KEepaMUKa, MaTepUaibl s DJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHM4YeCKHe U MUHEpPaJIbHbIE y10OpEHUSI.

XuMusa " 3A0POBBC HYCJIOBCKA: IpaBUJIa HCIIOJIb30BaHHA JICKAPCTBCHHLIX IMPCIapaTosB,



npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Peanuzarus MeXnpeIMeTHBIX CBsI3el TP U3y4eHUHU OOIIel M HEOPraHUYeCKOW XUMHUH B 11
KJIacCe OCYIIECTBIISIETCS Ye€pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TOHSTHUH, SBISAIOIIUXCS CUCTEMHBIMHU [UJISl OTAEIbHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

O6H_II/I€ €CTCCTBCHHO-HAYUYHBIC IIOHATHA: Hay‘lHBIﬁ (baKT, ruIoTe3a, 3aKOH, TCOpHs, aHaJIM3,
CHHTC3, KJIaCCI/I(bI/IKaL[I/ISI, MNEpUOANYIHOCTD, Ha6HIOIIeHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
HN3MCEPCHUC, SIBJICHUC.

dusnka: marepus, >HEpPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: KIICTKA, OpraHu3M, O3KOCHCTEMA, 61/100(1)epa, MakKpo- MW MHUKPOIJICMCHTHI,
BUTaMHHBI, oOmeH BCIICCTB B OpraHu3Me.

Feorpaq)m[: MHHCPAJIbI, TOPHBIC TTIOPOABLI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHomorns: XuMHYecKast IMPOMBIIIJICHHOCTb, MCTAJLUTYPIUs, IIPOU3BOJACTBO CTPOUTCIIBHBIX

MaTCpHaJoOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJACTBO, numeBas MMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKINMOHHBIX MaTCpHajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

117.8. MnaHupyemble pe3ynbTaTbl OCBOEHUA NporpaMmmbl MO XUMUM Ha
YPOBHe cpeaHero obwero oopasoBaHus.

117.8.1. ®I'OC COQ ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YJaIOIMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4yno-mMeTogmdeckoil OCHOBOM [isi pa3pabOTKH IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHUS
IpOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

117.8.2. B COOTBETCTBUM C CHCTEMHO-JEATEILHOCTHBIM TOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pPE3ylbTaTOB OCBOEHHUs Impeamera "XuMmus" Ha YpPOBHE CpeIHEro oOIiero
00pa30BaHMs BBIJIEIEHBI CIEAYIOUINE COCTABIISIONINE:

OCO3HAaHHUC O6y‘IaIOIJ_II/IMI/IC$I pOCCHfICKOfI FpaH(HaHCKOP’I NACHTUYHOCTU - TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIMYHUC MOTHBAIIMHU K O6y‘{CHI/IIO;

[eJICHANIPABICHHOE PA3BUTHE BHYTPEHHHX YOCKICHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIMXcs PYKOBOACTBOBATHCS B CBOCH JICATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIUMH [EJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYHUC IPaBOCO3HAHUA 9KOJIOTUYECKOH KYJIbTYPBI H CIIOCOOHOCTH CTaBUTH Ocin "
CTPOUTDH KU3HCHHBIC IJIaHBI.

117.8.3. JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpeAaMeTa "Xumus'" JOCTUTAIOTCS B €IUHCTBE



y‘le6HOﬁ u BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBETCTBUHN C TYMaHUCTUYCCKUMU,
COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBCHHBIMH IIEHHOCTSAMH H HJI€aJaMHd  POCCHICKOTO
TpaXXJaHCKOI'O O6H_ICCTBa, INPUHATBIMU B OGH.[GCTBC HOpMaMH M IIpaBUJIaMU IIOBCACHMUA,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI
JUYHOCTH 00YYarOIIUXCSI.

117.8.4. JluuyHOCTHBIE pE3ydbTaTbl OCBOEHUS mpeamera "Xumus"  OTpaxkaroT
c(OpPMUPOBAHHOCTH OIBITA MO3HABATEIHLHOW U MPAKTUYCCKON JEATEIHHOCTH OOYYArOIIMXCS 10
pean3aluy NPUHSITHIX B OOILIECTBE LICHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpax1aHCKOro BOCIIMTAHHUSA:

0CO3HaHMs O0YYarOIMMUCS CBOMX KOHCTHUTYLIMOHHBIX IIPaB M 00A3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MPEACTABICHUS O COIMMAIBHBIX HOPMaxX M TNPAaBWIAX MEXKJIUYHOCTHBIX OTHOIIECHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIbHOCTU IIPU CO3JaHHUU y‘le6H]':>IX ITPOCKTOB,
PCIICHUN yT-Ie6HI)IX 1 ITO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHUMAaTh U MIPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apryMEHThI APYrUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOH NS TEILHOCTH;

2) IIaTPUOTHUYCCKOI'O BOCIIMTAHUA
HEHHOCTHOI'O OTHOIICHHUSA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€YCCTBCHHOM XHUMUU,

YBAKCHHU K ITPOLECCCY TBOPUCCTBA B o0actu TCOPHUU U IPAKTUYCCKOT'O MPUMCHCHUA XUMHUH,
OCO3HAaHHUA TOro, 4Yr0 JAJOCTHXXCHUA HAYKH CCThb PE3YJbTaT AJIUTCIIBHBIX Ha6J'IIOI[€HI/II71,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOMCKOB, TIOCTOSAHHOT'O TPYy/la YYCHBIX U ITPAKTHKOB,

HHTEpECa MW IIO03HABATCJIBbHBIX MOTHBOB B TIOJYUCHUHM W TOCICAYIOIICM aHaJInu3e
I/IHq)OpMaI_II/II/I 0 MMCPEAOBBIX JOCTUKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTU OIICHUBAThL CUTyallil, CBA3AaHHLIC C XUMUYCCKHUMU SABJICHUAMU, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTU OLCHHUBATHL CBOC IMOBCACHHUE M IIOCTYIIKHM CBOUX TOBapHIHeﬁ C HOSI/IHI/IfI
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM M OCO3HAHHC HOCHG,Z[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) hbopmupoBaHUs KYJIbTYPhI 3I0POBBL:

ITIOHUMAaHUA HGHHOCTCﬁ 3J0pOBOTO U 0e30I1acHOr0 06pa3a KHN3HH, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy q)HSquCKOMy H IICUXUYCCKOMY 310POBBIO;

cOOIIO/ICHHsT TpaBUJI O€30IacCHOTO OOpaIleHUs] C BEIECTBAMU B OBITY, NMOBCEIHEBHOM
KU3HH U B TPYJIOBOM JAESATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJ WHIUBUAYATHHOTO H KOJJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;



OCO3HAHMA TOCIEACTBUN W HENPUATHS BPEIHBIX NPHUBBIYEK (YHOTPEOJICHHS aJKOTroJs,
HapKOTUKOB, KypeHUs);

5) TpyZIOBOTO BOCIIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEILCKOM  JESTENbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PpELICHUH MPAKTUYECKHX 3a7ad COLMAJIbHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

UMHTEpeca K MPaKTUYECKOMY H3Y4EeHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXKeHHUsI K TPYILY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIyaJIbHOM TPaeKTOPHH 00pa3oBaHUs, Oy ymieit
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YU€TOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 3KOJIOTHYCCKOI'O BOCIIUTAHUA:

9KOJIOTUYECKH 11eJIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE, KAK UCTOUHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IIOHUMAHUS TII00aJIbHOTO XapaKkTepa 3KOJOTMYCCKUX HpO6JICM, BJIMAHHUA 3KOHOMMHYCCKHX
IMpoucCCOB HA COCTOSAHHUEC HpHpOI[HOfI u COHH&HBHOﬁ CpEabIl;

OCO3HAaHUsA HGO6X0}II/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/I)KGHI/II\/'I XUMHHU JJIs1 PCIICHHA BOIIPOCOB
paluOHAJIBHOI'O MMPUPOAOIIOJIb30BAHNA,

AKTHUBHOTO HENPUATHSA ACHCTBUN, NMPUHOCIIIMX BpEJ OKPYXKAIOWIEW NPUPOJHOM Cpene,
YMEHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJu4Mus Pa3BUTOIO DKOJIOTMYECKOTO MBILUICHUS, JKOJOTMYECKOM KYJBTYpPBI, OIbITA
JEATEIbHOCTH  JKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTHU HAYYHOT'O ITO3HAHU:

c(OpMUPOBAHHOE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYK{ M 00IIIECTBEHHOW MPAKTUKU;

MOHUMaHUs Clenu(UKH XUMHHM Kak HayKH, OCO3HAHMsS €€ poiu B (POpMHpPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIoILIeM
MHpE KaK O €JUHCTBE IMPUPOJbI M YEIOBEKA, B NMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHn: mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOEXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHUMHUHU JUIsl COBPEMEHHOM LMBMUIIM3allUU: B €€
IYMaHHCTUYECKON HANpaBleHHOCTH M Ba)XHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIbTYpbI, pEUICHUH TJI00aNbHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA - CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00eCIeYeHn! YCIIOBHH YCIIEIIHOTO TPY/Ia U 3KOJOTHUECKH KOM(POPTHOH KHU3HH KaXJIOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMaHUSA CYLIIHOCTHM METOAOB ITO3HAHWI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MUPAa M MPOMCXOIANIMX B HEM H3MEHEHHH,
YMEHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMXCSI JTaHHbBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIHLHO MCIIOJIH30BaTh XUMHUYECKHE 3HAHUSA AJI PCIICHUA HpO6J’I€M
B pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTHM K HENpPEephHIBHOMY 0Opa3oBaHUIO M camMO0Opa30BaHUIO, K
AKTUBHOMY IIOJIYYCHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3iMuHbIX chepax mpodhecCHOHaTbHOM AesITebHOCTH.

117.8.5. MeranpeaMeTHbIe pe3ysibTaThl OCBOCHUS yueOHOro rpeaMera "Xumus' Ha ypoBHE
cpenHero o01ero oOpa3oBaHus BKIIOYAOT:

3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMIUXCS MEXKIUCIHUILTHHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayuHble IOHATHUS, OTPAXKAIOLIME LETOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHNE, HAOIIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U APYTHeE);

YHHUBEpCAJIbHbIE yueOHbIe JEeNCTBUS (mo3HaBaTeNbHbIE, KOMMYHHKaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GopMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CIOCOOHOCTh ~ OOy4aromMXcs  UCIOJb30BaTh  OCBOEHHBIE  MEXIUCLUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON NTPAKTHKE.

117.8.6. MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIa/IEHHE YHUBEPCAIbHBIMU YU€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYIISITUBHBIMU JICHCTBHSIMH.

117.8.6.1. OBnanenune yHuBepcalbHbIMU Y4€OHBIMU ITO3HABATEIbHBIMU JICHCTBUAMMU:
1) 6a3oBbIE JIOTHYECKHE JCHCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBaTh M aKTyaJH3HpOBaTh NpoOJIeMy, BCECTOPOHHE ce
paccMaTpHBaTh;

OMPCACIATL HCIIN ACATCIIBHOCTHU, 3aJiaBas MNapaMCTpbl U KPUTCPHUU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIb30BAaTh IPHU OCBOCHUH 3HaHUI MNPUEMBI JIOTUYCCKOT'O MBIINUICHUA - BBIACIATH
XapaKTEPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHHS OTACIBHBIX (I)aKTOB u HBHCHHﬁ;



BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
YCTaHaBIUBATh IPUYUHHO-CIICACTBEHHBIE CBA3U MEXKAY U3YYaCMbIMU SIBJICHUSMH,

CTpOI/ITb JIOTHYCCKUC paCCY)K,HeHI/ISI (I/IHI[yKTI/IBHbIe, ILCI[YKTI/IBHBIG, 110 aHaJIOFI/II/I), BBISABIIATH
3aKOHOMEPHOCTH M HPOTHBOPEYHS B PACCMATPHUBACMBIX SBJICHUSAX, (OPMYIMPOBATH BBHIBOJBI U
3aKJIIOYEHNS;

MPUMEHSTh B MPOLECCEe MMO3HAHUS, UCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE)
MOJIENH, TPE0OPa30BBIBATH MOJIEIIbHBIE MTPEICTABICHNS - XUMUYECKUNA 3HAK (CUMBOJ) JIEMEHTA,
xumuueckass (opmyna, ypaBHEHHE XHMHUYECKOM peakuuud - TMpH pElIeHUHd Yy4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3Y4AE€MbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BBIC UCCIICIOBATEIILCKIE ICHCTBUS:
BJIaJIETh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh TeNM H 337a4d  HCCICIOBAaHUS, WCIOIB30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUIIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUM;

BJIQJICTh HABBIKAMHM CAMOCTOSITCIIHOTO ITUIAHHUPOBAHUS M MPOBEACHUS YYCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IPOIEeCcca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOUICHHS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJEITaHHON
pabore;

MpUOOpEeTaTh OMNBIT YYECHUUECKON MCCIEAOBATENbCKON M TMPOEKTHOW JEsTeNbHOCTH,
HpPOSIBIATH CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB [TO3HAHMS.

3) pabota ¢ uHpOpmManueit:

OPUEHTHPOBATbCS B  PpA3IUYHBIX MCTOYHMKAX HH(OpManuu (Hay4yHO-TIOMYJIsipHAas
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATH MH(POPMALIUIO PA3IUYHBIX BUI0B U (DOPM NpEACTaBIECHUS, KpUTHUECKH OLIEHUBATh
€e JJ0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTS;

(dbopMynrpoBaTh 3ampockl M NPUMEHSATH pa3IMYHbIE METOJbl IpU TMOUCKE M O0TOOope
uHpopMaLnu, HeoOXOAUMOM IS BBITOJIHEHHSI YUeOHBIX 337a4 ONPEeICHHOTO THIIA;

MpUOOpPETaTh OMBIT UCIIOJIB30BAHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANIbHYIO (OpMY IpeacTaBieHUs MHGOPMaIUU (CXEMBbI,
rpaduKy, TMarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeAcTBa MpU paboTe ¢ XUMHYECKOH
uHpopMaLuell: MPUMEHSATh MEXIpeIMEeTHble ((QU3MUEeCKue W MaTeMaTW4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh U HpeO6pa30BBIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



117.8.6.2. OBnaaeHue yHUBEpCaIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUSMMU:

3a/1aBaTh BOIIPOCHI 0 CYIIECTBY OOCY)K/IaeMOW TEMbl B XOJI€ JMajora W/WIM JUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYITUPOBATH CBOW MPEAJIONKEHUS OTHOCUTEIHHO BBITOIHEHUS
MIPEIOKEHHOM 3a1a4H;

BBICTYNATh C IPE3CHTAUUEN PE3yJbTATOB I03HABATEIbHOM NEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH  BBIIOJIHEHHHM XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y9eOHOro MmpoeKkTa W (OPMYIUPOBATH BBIBOJBI IO PE3YyIbTaTaM IPOBEIECHHBIX
UCCIICIOBAaHHI ITyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

117.8.6.3. OBnasgeHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU JICUCTBUSIMU:

CaMOCTOSITEJIbHO IJIAHUPOBATh U OCYLIECTBIIATH CBOIO I103HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss ee UeNU U 3a/la4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PEIICHUs C yYETOM MOJyYeHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBIIATE CAMOKOHTPOJIb cBOCH JCATCIIbPHOCTH HAa OCHOBC CaMOadaHa/JIn3a U CAMOOLICHKH.

117.8.7. IlpenmeTHbIEe PE3yNbTaThl OCBOCHUS MPOTPaMMBbl CPEIHEr0 O0IIero oOpa3oBaHMs
0 XMMHU Ha 0a30BOM YPOBHE OpPHUCHTHPOBAHbI Ha OOCCIICYCHUE MPEUMYIIECTBCHHO
00mieo0pa3oBaTeIbHOM W OOMICKYJIbTYpPHOW MMOATOTOBKH 0Oy4aromuxcs. OHM  BKIIOYAIOT
cnenuduyeckue s yueOHoOro mnpeamera "Xumus" HaydHbIe 3HAHHS, YMEHHS W CIIOCOOBI
HeﬁCTBHﬁ M0 OCBOCHHUIO, UHTCPIIPETAIUU U Hp€O6pa3OBaHI/IIO 3HaHPIfI, BUbI ACATCIIBHOCTU I10
MOJYYCHHUI0O HOBOTO 3HAHWS M TNPHUMCHEHHIO 3HAHWUN B Pa3JIMYHBIX YUYEOHBIX M peallbHBIX
JKU3HCHHBIX CUTyaluAX, CBA3aHHBIX C xumuen. B nporpamMme 1o XuMum nmpe€aAMETHBLIC PE3YJIbTAThI
MPEJICTaBJICHBI 10 TOAaM U3y4YeHHUSI.

117.8.8. K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl OCBOCHHUS Kypca
"Opranndeckast XUMHUs'" OTPAXKaIOT:

c(hOpPMHUPOBAHHOCTH MIPEJICTABICHUM O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIH XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMOW IS pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0pPOBBIO U
MPUPOJHON Cpelie;

BJIaJICHUE CUCTEMOM XMMHYSCKUX 3HaHHI>i, KOTOpasd BKJIKOYACT:

OCHOBOTOJIararolue MOHATUS (XUMUYECKHUH 3IEMEHT, aTOM, JIEKTpOHHAas 000J104YKa aToMa,
MOJIEKYJa, BaJICHTHOCTh, DJIEKTPOOTPUIIATETHHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas dopMylia
(pa3BepHyTas U COKpallleHHAs ), MOJIb, MOJIIpPHAs Macca, MOJISIPHBIN 00beM, YIiepoaHbIN CKETeT,
GyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN psia, TOMOJOTH,
YIII€BOIOPOAbI, KHCIOPOA M a30TCOJIEprKallle COeTUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COETMHEHUS );

TEOpUH U 3aKOHBI (TEOpHUsl CTpOeHMsI opraHumdeckux BemiecTB A.M. byrtnepoBa, 3akoH
COXPaHEHHsI MacChI BEILIECTB);

3aKOHOMECPHOCTH, CHUMBOJIMYECKHI SI3BIK XUMUU,



MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUE B OCHOBE IOHUMAaHHUs] IPUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKHUX SBJICHUH, (DaKTosornyeckue CBEJCHHMs O CBOMCTBAaX, COCTaBe, IOJIYYEHUU H
0€3011aCHOM HCIIOJIb30BAaHUH BAKHEHIIUX OPraHUYECKHX BEIIECTB B OBITY M NPAKTUYECKOM
JeATEIbHOCTH YEII0BEKA,

c(hOpPMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepHbIC MPU3HAKHU TOHATUN, YCTaHABIUBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIHOJIb30BATH XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJIECHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pPa3BepHYTOM, COKpaIeHHOH) (JOpMYsT OPraHNYEeCKUX BEUIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBJIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WIUTIOCTPALIMK UX XMMHYECKOT0 U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

C(OPMHUPOBAHHOCTh YMEHUHN YCTaHABIUBATh NPUHAUIEKHOCTb U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OINPENCICHHOMY KJacCy/TpylIe COeIuHEHUH
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJAEpXKAlllUe  COCIMHEHMs, BBICOKOMOJIEKYIISIpPHbIE
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHMAJbHBIE HA3BAaHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, IPOIMMJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
KpaxMaJl, [eJUII0JI03a, TIIULVH);

C(OPMHUPOBAHHOCTb YMEHHMsI OIpENeNiATh BHUAbl XMMHUYECKOH CBS3M B OpraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI TPUMEHATH IOJOKEHUS TEOPHUH CTPOCHHUS OPraHMYECKUX
BemectB A.M. byrnepoBa st 0ObsCHEHMs] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;

cOPMHUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh COCTAaB, CTPOCHUE, (UIHUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbBIX KIACCOB OPraHMYECKHUX BEIIECTB
(meTan, »TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, dTaHOJ, YTHJIEHTINKOIb, TIUIEPUH, (EHON, aleTalbIeru, MypaBbUHAsS U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI003a, aMHUHOYKCYCHAs KHCIIOTa), WILTIOCTPHUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIYy HUMH yPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHUX DPEAKIH C
HCIIOJTb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb MCTOYHUKU YTJIEBOJOPOJHOTO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI HMX MEpepadOTKU U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHU MPOBOUTH BEIUMCIICHHS TI0O XUMUYECKIM ypaBHEHUSIM (Macchl,
00beMa, KOJIMYeCTBA UCXOAHOTO BEIIECTBA HITH ITPOIYKTa PeaKIMH 110 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIECTB WJIM MPOAYKTOB PEAKIIIH);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIaJCTh CHUCTEMOM 3HaHMH 00 OCHOBHBIX METOJAaX HAYYHOTI'O
MMO3HaHHsA, HWCIOJbB3YEMBIX B XHUMHH IIPH HW3YUCHUHW BCHICCTB W XHUMHYCCKHUX SIBIICHUH
(Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPUMCHT, MOI[CHHpOBaHI/Ie), UCIIOJIB30BATh CUCTCMHBIC
XUMHYCCKUEC 3HAHUA TJIA IIPUHATUA pemeHHﬁ B KOHKPCTHBIX XM3HCHHBIX CUTYyalluAX, CBA3aHHBIX
C BCIICCTBAMHU U UX IIPUMCHCHHUEM

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHIA MOJIB30BAHUSA XUMUYECKON TOCYI0M H
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIlleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C



HHCTPYKIUSAMHU IO BBIIIOJIHCHUTIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB,

C()OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBHINOJHATE XUMHUYECKMH SKCIEPUMEHT
(mpeBpallleHus1 OpraHUYECKUX BELECTB [P HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKLIUU OPIraHNYECKUX BEIECTB, A€HATYpaLus OCJIKOB IIpU HarpeBaHUH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBUH C IPABUIIAMHU TEXHUKU 0€30MacCHOCTH IpU 00paleHnn
C BEIIEeCTBAMM M JIAOOPATOPHBIM 00OpPYIOBaHMEM, HPEICTABIATh PE3yJbTaThl XMMUYECKOI'O
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOZIbI HA OCHOBE DTHUX PE3YJILTATOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHUYECKH aAHATU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYyrux);

cOpPMUPOBAHHOCTh yMEHUU COOJOJATh TPaBHJIA AKOJOTHYECKH I1eJIecO00pa3HOTo
NOBEJICHUST B OBITY M TPYJOBOH IEATCIBHOCTH B IEJISIX COXPaHEHHS CBOETO 3JI0OPOBbS W
OKpYKaroIIel MPHUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKHUBBIE OPraHU3MBI
OIPENICICHHBIX OPraHMYECKHX BEIIECTB, MOHMMas cMbici mokaszarens I[IJIK (mpenenbHO
JOITYCTUMOM KOHLIEHTPAINH ), IOSCHATh Ha IPUMEpaxX CIOCOObl YMEHBbUIECHUS U IPEJOTBPAIIECHUS
WX BPEIIHOTO BO3ICHUCTBUS Ha OPraHU3M UYEIIOBEKA,;

JJIA 06yqa101111/1xca C OrpaHM4€HHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC IMPHUMCHATH
3HaHMUA 00 OCHOBHBIX AOCTYIIHBIX METOaX IMO3HAHHWA BCIICCTB U XUMHWYCCKUX HBJIeHI/Iﬁ;

JUTSL CIIETIBIX W CITA0OBU/SIINX OO0YYAIOUINXCS: YMEHHUE UCIIOIB30BATh PEbEPHO TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu xumudeckux GopMyiL.

117.8.9. K xonity o0y4enusi B 11 kiacce npeameTHbie pe3ynbTaThl 0CBOCHHS Kypca "Oomas
U HEOpraHW4ecKasi XUMHA'" OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUNH O XMMHYECKON COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIH XHUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMOW IS pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BJIaJICHUE CUCTEMOM XMMHYSCKUX 3HaHHI>i, KOTOpasd BKJIKOYACT:

OCHOBOITOJIATAIOIINE TOHATHS (XUMUYCCKHI SJIEMEHT, aTOM, H30TOII, S-, P-, d-3JIeKTpOHHbBIE
opOuTamM  aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJSIPpHBII  00BEM,  BaJlEHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBsI3b (KOBaJCHTHas, HMOHHAasd,
MeTaJuInuecKasi, BOJOPOAHAs ), KpUCTAJUIMUECKas pEIIeTKa, TUIIbl XUMUYECKUX pEeaKIui, pacTBOD,
AJIEKTPOIIUTHI, HEDJICKTPOJIUTHI, IIEKTPOIUTHYECKAS JIHCCOIHAINS, OKHCJIUTENb,
BOCCTAHOBUTEb, CKOPOCTh XUMUYECKOHN pEAKIIMU, XUMUYECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPHsI JIEKTPOIUTHUECKOHN JHCCOLMAIiM, nepuoanyeckuit 3akon J1.1.
MeneneeBa, 3aKOH COXpPaHEHUSI MAcChl BELIECTB, 3aKOH COXPAHEHUS U IIPEBPAILCHUs SHEPTrUu
OpyY  XUMHUYECKHX  PEaKIHsiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI  SI3bIK  XHUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHUMAHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHX SIBICHHUH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOWCTBAaxX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM MCIOJIb30BaHUM BA)KHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAaKTUYECKOM
JESTEIIBHOCTH YEJI0BEKa,

C(I)OpMI/IpOBaHHOCTB yMeHI/II>'I BBIABJIITE XapPAKTCPHLIC MPU3HAKH HOHSITPIﬁ, YCTaHABJIMBATb
HNX B3aNMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIHEC IMOHATHA MPHU OIIMCAHHHU HCOPTaHWUYCCKUX



BEILECTB U UX IIPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYIO CHUMBOJHMKY [JISi COCTaBJICHUS
dbopMyNl BENIECTB W ypPaBHEHUH XHUMHUYECKUX PEAKIU, CHCTEMATHYECKYI0 HOMEHKIIATYpPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
VIJIGKUCIIBIA Ta3, aMMUaK, raiieHasi U3BeCTh, HETalleHash M3BECTh, NMUThEBAs COja, MUPUT U

IpyTHe);

c(OPMHPOBAHHOCTH YMEHUHN ONPEACIATh BAJICHTHOCTD M CTEIICHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B CO€MHEHUSX PA3INYHOI0 COCTABA, BUJ XUMUUYECKON CBSA3U (KOBAJICHTHAs, HIOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTaHMYECKUX BEIECTB
10 MX COCTaBy K OIPEICICHHOMY KJaccy/Tpymie COeAMHEHUH (IPOCThIe BEIIECTBA - METAILIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJH);

cOpPMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Tiepuoamdeckoro 3akona JI.M.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE ATOMOB XMMHUECKUX
anemeHToB | - 4 mepuoaoB [lepuoguueckoit cucremsl xumuueckux anemenTon [[.1. Menneneena,
UCIIOJIB3Ys TOHATHA "S-, P-, d-3J71eKTpOHHbBIC opOuTamu", "sHepreTHueckre ypoBHH", 00BICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUUYECKHX JIEMEHTOB M X COCAMHEHUH 110 MEePUoIaM U
rpynnaM [lepuoanueckoit cucremsl xumudeckux 3aeMeHToB .M. Meunneneesa;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (ONMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3JINYHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHUE N€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpaBHEHUIl COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIU;

c(OPMUPOBAHHOCTh YMEHHUS KJIacCU(DUIMPOBATh XMMUYECKHE DPEAKIMHM MO Pa3IUYHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyroulux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTalu3aTopa);

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ COCTaBJIATb YPABHCHUS peaKHI/Iﬁ PAa3JIMYHBIX TUIIOB, ITOJIHBIC U
COKpAalICHHBIC YpaBHCHHA peaKuHﬁ HOHHOI'O O6M€Ha, YUUThIBasA YCJIIOBUA, IMPU KOTOPBIX 3TU
pCakiu UAYT OO0 KOHIIA,

c(hOPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIUHU, IOATBEPKIAIOIINE KaueCTBECHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM IIYyTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peaKIuu OT
pasIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHeITHero Bo3aercTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh XMMHUECKHUE TTPOIIECCHI, JIKAINE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh



npecTaBieHuid 00 OOIIMX HAayYHBIX MPHUHIMIAX M JKOJIOTHYECKUX IMpodiieMax XHUMUYECKOTO
IIPOU3BOLCTBA;

chOPMUPOBAHHOCTh YMCHHI TPOBOJUTH BBIYUCICHUS C WCIHOJB30BAHUEM IOHSTHS
""MaccoBas J0Ji1 BeIIeCTBa B pacTBope”, OOBEMHBIX OTHOIICHWW Ta30B IMPU XUMHYECKUX
peakIMsIX, MAaCChl BEIIECTBA UM 00BbEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BELIECTBA, MAacCe WU
00bEeMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIIMU BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiuk Ha OCHOBE
3aKOHOB COXPaHEHUsI MAaCChl BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTHUH;

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb W BBHINOJHATH XMUMHUYECKHHA HSKCIEPUMEHT
(paznmokeHue MEpOKCHIa BOJOpOAA B NPHUCYTCTBUM KaTanu3aTopa, ONpPEIEICHHUE Cpebl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HPaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynbdar-, kKapOoHaT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX
3amay 1o TemMaMm "Mertamiel" u "Hemeramibl") B COOTBETCTBHM C TPAaBWIAMH TEXHHKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yNnbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYIO HH(OpMAIIHIO,
M0JIy4aeMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

chOpPMUPOBAHHOCTh yMEHUU COONIOATh MpaBWJIa SKOJIOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMUs] CBOETO 3/I0POBbS U
OKpYKarollle NPUPOJHOM Cpelbl, OCO3HABATH OIACHOCTH BO3JCHCTBUS HA KUBBIE OPraHU3MBI
OTIpEIETICHHBIX BEIIECTB, TOHUMAasi cMbIci nokasarens [1JIK, mosicHaTh Ha mpumepax crocoOb!
YMEHBIIEHUS U NPEIOTBPALLEHUS UX BPEIHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA O6y‘-IaIOHII/IXC$I C OrpaHM4YC€HHBIMH BO3MOXHOCTAMU 3JO0POBbA: YMCHUC MNMPHUMCHATH
3HAaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHHA BCIIECTB U XUMHWYCCKUX HBHGHHﬁ;

JUIS CIIENBIX U CIa00BUASAIINX 00YyUYaIOIIMXCsl: YMEHHE UCIIOJIb30BATh PEIbe(PHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmyt.

117.9. B ¢denepanbHbIX U pPETHOHAIBHBIX MPOILEIYpax OIEHKH KauyecTBa OOpa3oBaHUSA
UCTIONB3YETCsl TepeueHb (KoAuQHUKaTOp) paclpeleNeHHBIX M0 KJaccaM MPOBEPSEMBIX
TpeOOBaHM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO OOIIEro
00pa3oBaHUs U SJIEMEHTOB COJICPIKAHUS TI0 XHUMHH.

Tabnuna 15
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU porpammsl (10 kmacc)
Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON TPOTrPaMMBbI CPEHETO 00IIETr0 00pa3oBaHUs

pe3yibTaTa

1 TeOpeTI/I‘-IeCKI/IC OCHOBBI OpFaHHqCCKOﬁ XHUMHUHU




11

ChopMHpPOBAaHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
CCTGCTBGHHOHaquOﬁ KapTUHbI MHpa, POJIM XMMHHU B IMO3HAHHUU SIBJICHUU
npupoabl, B (OPMUPOBAHUM MBILIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
(YyHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOH JUIS PEHICHUS MPAKTHYECKUX
3aJa4 U IKOJOTUYECKH OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY 37I0POBBIO U
MIPUPOAHON Cpeie

1.2

Bianenne  cucteMOdM — XMMUYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAraoIue MOHSTHS (Monexyna, BaJICHTHOCT,
ANIEKTPOOTPHUIIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl CBs3b, MOJIb,
MOJIIpHasl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHbIN CKeleT, GyHKIMOHATbHAs
rpyIma, pajaukai, U30MEpHsi, U30MEphbl, TOMOJOTHUYECKUN psi, TOMOJIOTH,
YIIEBOAOPOAbI, KUCIOPO- U a30TCOJACPIKAIINE COSAUHEHUSI, OMOIOTUYECKU
aKTHBHBIC BeIECTBAa (YIJIEBOJBI, XHUpPBI, OEIKH), MOHOMEp, IMOJIHMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COSTUHEHHS); TCOPUU U 3aKOHBI
(Teopust XUMHUYECKOTO CTPOEHUs opraHumdeckux Beuiects A.M. byrneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHHU, (DaKTOIOTHUECKHUE CBEICHUS
O CBOHCTBaxX, COCTaBe, NOJYYCHHH U OE30MacCHOM HCIIOJIB30BAHUH
BOXHEHIIUX HEOPraHUYECKUX M OPraHUYECKUX BEHIECTB B OBITY H
MPaKTUYECKON JeATEIbHOCTH YEJIOBEKa

1.3

CdopMUpOBaHHOCTh YMEHHW BBISBISITH XapaKTePHBbIC MPU3HAKU TOHSTHH,
YCTaHaBIMBATh UX B3aWMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLIUE MOHATHUSA
MpY ONUCAHUM COCTaBa, CTPOCHUS U TMPEBPALICHUN OpPraHUYECKUX
COeIMHEHUN
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c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BATh XMMUYECKYK) CHUMBOJMKY JUIs
COCTaBJIEHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpAIIEHHOMN)
GopMy1 OpraHMYecCKHX BEIIECTB M YpPaBHEHUM XUMMUYECKHX peaKIHi,
M3TOTaBIMBATE MOJEIIN MOJIEKYJl OPIraHMYECKUX BEIIECTB VISl HILTOCTpaluu
UX XUMHUUYECKOI'0 U IIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

CdopmMupoBaHHOCTh YMEHHUH yCTaHABIMBAaTh MPUHAJJIEKHOCTh M3YyUEHHBIX
OpPraHMYECKUX BEILECTB 10 UX COCTABY U CTPOCHHUIO K ONIPEAEIEHHOMY KJIACCy
(rpynne) coenvHEHUN (YIJIeBOAOPOABI, KHUCIOPOA U a30TCOAepIKallue
COEZIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEMHEHNUs), 1aBaTh UM HA3BaHUS IO
cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopMHUPOBAaHHOCT, YMEHUS OINPEACNSATh BUIbI XUMHYECKOM CBS3H B
OpPTaHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KpaTHBIE)

1.6

CdopMUpOBaHHOCTh yMEHUS TPHUMEHATH: MOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemiectB A.M. BbyrtnepoBa s 0OBsSCHEHHs] 3aBUCHMOCTH
CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUsI MacChl
BEIL[ECTB

VYraeBonopossl. Kucnoponacoaepkaiiyue U a30TCOACPKAIINE OPraHUYECKUE
coeZIMHEHUs. BRICOKOMOJICKYIISIpHBIC COCAMHEHUS

2.1

ChopMupoBaHHOCTh YMEHUN PUBOIUTH TPUBHATIBHBIC HA3BAHUS OTACIBHBIX
OpraHUYECKUX BEIIECTB (ITHJIEH, IMPOIMMUJIEH, AaleTHJIEH, STHJICHIJIUKOJb,
IIIMUepuH, (eHois, ¢GopMmanbAeru, ameTalbIernui, MypaBbUHas KHCIIOTA,
YKCyCHasl KHCIIOTa, OJIMHOBAas KHUCJIOTa, CTEAPUHOBAsl KUCIOTa, TIIIOKO3a,




bpyKTO3a, KpaxmaJl, 1eUTF0I103a, TITUIUH)

2.2

ChopMHUPOBAaHHOCTH ~ YMEHHH  XapaKTepH30BaTh  COCTaB, CTPOCHHE,
(1)I/I3I/I'-IGCKI/IC U XUMHUYCCKHUC CBOfICTBa THUIITNYHBIX HpeI[CTaBI/ITeJ'Ief/'I pa3HI/I‘-IHbIX
KJIaCCOB OPraHMYCCKUX BEIIeCTB (METaH, 3TaH, TUIICH, IPOIUIICH, alleTHIICH,
OyranueH-1,3, MeTwioyTaauen-1,3, OeHs301I, METAHOIL, STaHOII,
STHJICHIJIMKOJIb, TIIMICPUH, (PEHOII, alleTalbIeru, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TITFOK03a, KpaxMall, [IeJUTI0J103a, aMUHOYKCYCHAsI KUCIIOTA)

2.3

ChopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh FCHETUUYECKYIO CBSI3b MEXKIY
TUIMYHBIMU IIPEICTABUTEIAMH Pa3JIMYHBIX KJIACCOB OPraHUYECKHUX BELIECTB
YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHMUYECKUX PEAKLUUN C UCIOJIb30BAHUEM

CTPYKTYPHBIX (hopMyI

2.4

CdopMUpOBaHHOCTHh YMEHHUS XapaKTEPH30BATh NCTOYHUKHU YTIIEBOAOPOTHOTO
CoIpbsi (HETh, MPUPOIHBIA Ta3, Yrojib), CHOCOOBI UX MEPEepadOTKH H
MIPAKTUIECKOE TIPUMEHEHUE MPOJTYKTOB IepepadbOTKU

XUMHS U KU3Hb. PacuyeTsl

3.1

CdopMUpOBaHHOCTh YMECHHH BJIAJIETh CHCTEMOW 3HAHHH OO0 OCHOBHBIX
METO/JaX HAyYHOI'O IO3HAHHUSA, HUCIOJIb3YEeMbIX B XUMHUU HIpPU H3YyYEHUU
BEILIECTB M XMMUYECKHUX SIBJICHUM (HAOJIIOJICHUE, U3MEPEHHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XHMMHUYECKUE 3HAHUS IS
MPUHATUS PEIICHUNA B KOHKPETHBIX JKU3HECHHBIX CUTyalUsAX, CBSI3aHHBIX C
BEILECTBAMU U X TPUMEHEHUEM

3.2

CdopmupoBaHHOCTh YMEHHM COOIIOIATh MPaBUIIa MOJIB30BAHUS XUMHUECKOM
MOCY/I0M 1 1abOpaTOPHBIM 000PYOBAaHUEM, a TAKXKe MpaBUiia OOpaIIeHHs ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TIO BBIMOJTHEHUIO
7a00PaTOPHBIX XUMUUYECKUX OMBITOB

3.3

CdopMUpoBaHHOCTh YMEHHH IUJIAaHUPOBAaTh U BBINOIHITH XUMHUYECKHUI
HKCHEPUMEHT (IPEBpallleHUs] OpPraHUYeCKUX BELIECTB IPH HarpeBaHUM,
MIOJIyU€HUE STWIEHAa M HU3YyYE€HHUE €ro CBOWCTB, KAaUE€CTBEHHBIE DPEAKIUH
OpPraHMYECKHUX BEUIECTB, JIeHaTypalus OENKOB NpU HarpeBaHWM, LIBETHBIE
peaxkiuu OelKOB) B COOTBETCTBUHU C IMPABHJIAMU TEXHUKU 0€30IaCHOCTH NP
00palleHn! ¢ BEeIEeCTBAMHU U J1a00paTOpHBIM 000pyI0BaHNEM; TIPEACTABIATh
pe3ysbTaThl XUMHUYECKOTO0 3KCIepuMeHTa B (opMe 3amuch ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIMHA U (OPMYIHPOBATh BBIBOABI Ha OCHOBE 3THX
pe3yabTaToB

3.4

ChopMHpPOBAaHHOCT, YMEHHH TPOBOJUTH BBIYUCICHHS 110 XUMHYECKUM
ypaBHeHUSM (Macchl, 00OBeMa, KOIMYECTBA HCXOJHOTO BEIIECTBA WIU
MPOJIYKTa PEaKIMH MO MU3BECTHBIM Macce, 00beMy, KOJIMYECTBY OIHOTO W3
MCXOJIHBIX BEIIECTB WJIH MPOIYKTOB PEAKITUH )

3.5

ChopMupOBaHHOCTh YMEHHUH KPUTHYECKH aHATU3UPOBATh XHMUYECKYIO
uH(pOpMaLIMIO, TOTYy4aeMyl0 U3 Pa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopManuu, cetb IHTepHeT U Apyrue)

3.6

ChopmupoBaHHOCT, ~ yMEHMH  cOONIOAATh  NpaBWiIa  SKOJIOTUYECKU
11e1ec000pa3HOro MOBE/IEeHUsI B OBITY M TPYAOBOW JEATENbHOCTH B IIENAX
COXpPaHEHHMsI CBOETO 3/I0POBbsS M OKPYXKAOIEei IpUPOAHOM Cpeibl, 0CO3HABATD




OIIACHOCTb BO3JICHCTBUS HA JKUBBIC OPTraHU3MBbI ONIPEACICHHBIX OPTaHUYECKUX
BellecTB, NoHMMas cMbici mnokaszarens [IJIK (mpemenbHO nmomyctumoit
KOHIIGHTPALlMM), IMOSCHATh Ha IPUMEpax CHocoObl YMEHbLIEHUA W
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M 4YEI0BEKa

Taomuua 15.1

[IpoBepsiembie ameMeHThI coaepkanus (10 kmacc)

Kon

[IpoBepsieMblIii AJIEMEHT COJIEPHKAHUS

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUHU
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HpeaMeT OpFaHH‘IGCKOﬁ XUMHUHU: €€ BO3HHMKHOBCHHC, Pa3sBUTUC W 3HAYCHHC B
MOJIyYUEHUU HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTPOEHHUS OPraHu4ecKux
coenuaeHnit A.M. BytnepoBa, ee OCHOBHBIE MOJOKEHUS

1.2

CrpykrypHble (opMynbl OpraHM4eCKMX BeLIeCTB. ['omoiyorus, u30MepHsl.
XUMHUYECKasi CBsSI3b B OPraHUYECKUX COEJMHEHMSIX - OJIMHAPHBIE M KPaTHbIE CBA3H.
[IpencraBienue o knaccupUKay OpraHu4eCKUX BELIECTB

1.3

Homenknarypa opraHMueckux COEAMHEHUN (cucTeMaTH4ecKas) U TpPUBUAJIbHbBIE
Ha3BaHUs BaKHEHIINX MpeAcTaBUTENEeH KIIAaCCOB OPraHUYECKUX BEILIECTB

YTIeBo0poasI

2.1

AJIKaHBI: COCTaB M CTPOCHME, TOMOJIOTHUECKUN psii. MeTaH u 3TaH - mpocTeumme
IPEJICTaBUTENIM AJIKaHOB: (U3MYECKHMEe U XHMHUYECKHME CBOWCTBa (peakuuu
3aMeIIeHus] U TOPEHUs ), HaX0XKJIEHHE B IPUPOJIE, OTyYeHUE U IPUMEHEHHE

2.2

ATIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHM psA. ODTWIEH M IPONUIEH -
IpocTeiIlie TPEeACTaBUTENN AJIKEHOB: (U3NYECKME W XUMHUYECKHE CBOWCTBA
(peakMM  TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApPATallUM, OKUCIEHUA H
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraguen-1,3 wu wmerunOyraguen-1,3: cTpoeHue, BakHeEHIIMe
XUMHYECKHE CBOMCTBa (peakuus nonumepusauuu). [lodydeHre CHHTETHYECKOro
Kay4yKa U pEe3UHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKMHA DPsJ. ALETHIEH -
NPOCTEHIINKA TpeACTaBUTENb AJKHHOB: COCTaB, CTpO€HUe, QU3NYECKue U
XUMHYECKHE CBOWCTBA (pEakUuu THMAPUPOBaHUS, TaJIOTEHUPOBAHUA, TMApaTalVH,
TOpeHusl), MOJIyueHUue U MPUMEHEHUE

2.5

Apensbl. beHzoi: coctas, cTpoeHue, GU3NIECKUE U XUMAYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUST U HUTPOBaHUs), MOJIYYCHHE U TMPUMEHEeHHe. Tomyols: cocTas,
CTpoeHHe, (U3NYEeCKHe M XHMUYECKHE CBOMICTBAa (peakluu TaJlOT€HUPOBAaHUS U
HUTPOBAaHUS), MOJTYYEHUE M MpPUMEHEHHE. TOKCHYHOCTh apeHOB. | eHeTnueckas
CBA3b MCXKIY YITIEBOAOpPOAaMU, ITPHUHAJIC)KAIIUMHA K pa3JIMIHBIM KJIacCaM

2.6

[TpuponHble UCTOYHUKHU YTIeBOOpoaA0B. [IpupoaHbIil ra3 U MonyTHele HEPTSIHBIE
ra3sl. Hedth 1 ee mpoucxoxnaenue. CrnocoObl mepepaboTKu He(TH: MEperoHka,
KPEKUHT (TepMHYECKHM, KaTaauTuueckui), muponus. I[IpoaykTsl nepepaboTku




He(TH, WX MPUMCHEHHE B HPOMBIIUIEHHOCTH M B ObITy. KaMeHHbIH yroiap u
IPOAYKTHI €ro nepepadoTKH

Kucnoponconeprxaiye opraHn4eckiue CoeAMHEHNs

3.1

[IpenensHBIE OHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NIECKHE
XMMHUYECKHE CBOMCTBA (pEaKkIMM ¢ aKTUBHBIMHM METaJUIaMH, FaJIOr€HOBOAOPOAAMH,
ropeHue), NpuMeHeHue. BoJopojHble CBA3M MEXAY MOJEKYJaMu CIHPTOB.
JleiicTBre MeTaHOJAa M 3TAaHOJIA HA OPraHMU3M 4YeJIOBEKa. MHOrOaTOMHBIE CIUPTHI.
OTWICHTTIUKONb W TIMLEPUH: CTPOCHHE, (PU3MYECKHE U XMUMHYECKHE CBOWCTBA
(B3aMMOJEHCTBUE CO INENOYHBIMM MeTajslaMi, KadeCTBEHHas peaklus Ha
MHOroaToMHble cnupThl). JlelictBue Ha opraHu3Mm 4enoBeka. IlpumeHneHue
IJIALEPUHA U STUIICHTJIUKOJIS

3.2

DeHO: CTPOCHUE MOJICKYITBI, (PU3HYECKHUE U XUMUYICCKUE CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenue penomna

3.3

Anpaeruapl U KeToHbL. DOpMabJeru, aleTalbIerua: CTpoeHue, (Gpu3ndeckue u
XUMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJICHHS, Kau€CTBEHHBIC
peaKIum), MoJiyueHue u NpUMEHEHHE

3.4

OHOOCHOBHBIE Ipe/ieNibHble KapOOHOBBIE KHUCJIOTHl. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOEHHUE, PU3NYECKHE U XUMUYECKUE CBOICTBa (CBOMCTBA, oOLIMe AJs
KJlacca KUCIIOT, peakius 3Tepudukanum), noirydyeHue u npuMeHenre. CreapuHoBas
¥ OJICMHOBAsI KUCJIOTHI KaK MPEJCTABUTENN BBICIINX KAPOOHOBBIX KHCIOT. MbliIa Kak
COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOOILIEe JieiicTBUe

3.5

Crnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KUCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupel. I'maponus xupoB. [Ipumenenue >xupoB. buonoruueckas poib
KUPOB

3.6

VYraeBoapl: cocTaB, KiIacCU(pHUKAIMS YIIeBOJOB (MOHO-, JU- W IOJHCAXapHUbl).
['moko3a - mpocTedmuii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI,
¢u3nyeckrue U XMMUYECKHe CBOMCTBaA (B3aumoJeiicTBue ¢ ruapokcuaom meau (II),
OKHCJIEHHE aMMUaYHbIM pacTBOpoM okcujia cepedpa (1), BoccranoBieHnue, OpoxeHue
IJIIOKO3bI), HaxOXJEHHWe B MpHUpoJe, TNpPUMEHEHUe, OHoJoruyeckas poib.
®dorocuHTe3. PpykTO3a Kak HM30MEp TUIIOKO3bl. Kpaxman W memnosno3a Kak
npupoaHble noauMmepbl. CTpoeHHe KpaxMmala M LeJUIoiao3bl. Pusznyeckue u
XUMHYECKHE CBOMCTBA KpaxMaina (TUIpOiIN3, KaUeCTBEHHAs! PEAKIIUS C HOI0M)

A3oTcoaepKale OpraHudecKue CoeqMHEHUS

4.1

AMUHOKHCIOTEl Kak am(oOTepHble OpraHuyeckue coenuHeHus. duznyeckue H
XMMHUYECKHE CBOWCTBA AaMHHOKHCIOT (Ha mpuMepe TIIulMHA). buomormueckoe
3HAYE€HHE aMMHOKHUCIOT. [lenTuas

4.2

benku kak mpupoaHbIE BHICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBuyuHas, BTopu4Has
U TpeTHYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBOICTBa OEJIKOB: T'HJIPOJIM3,
JIeHaTypalus, KaueCTBEHHbIE PEAKIIH Ha OJIKH

BBICOKOMOHCKYHHPHBIC COCAMHCHUA

5.1

OCHOBHbBIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3AINH, CPEAHSST MOJICKYJsIpHas




Mmacca. OCHOBHBIC METOABI CHHTC3a BBICOKOMOJICKYIIAPHBIX COCI[I/IHCHI/Iﬁ -
MnoJIMmMepur3aluAa 1 NOJUKOHACHCAIUA

5.2 OKCHEpUMEHTAJIbHBIE  METOAbl M3YYEHHs BELIECTB M MX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3laMM MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAce,
Kay4ykoB. [lonydeHre CHHTETUYECKOrO KaydyKa U PE3UHbI

Tabmuua 15.2

[TpoBepsieMble TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBatenbHOI nporpammsl (11 kmace)

Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MPOrpaMMbl CpeIHETO 00I1Iero 00pa3oBaHus
pe3yabTara
1 Teoperuveckre OCHOBBI XUMHH
1.1 Bnanenue  cucremMol  XMMHUYECKHMX  3HAHHWM, KOTOpas  BKJIIOYACT:

OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUU DSJIEMEHT, aTOM, 3JIEKTPOHHAas
000s104Ka aToma, s-, P-, 0-3JIeKTpOHHBIC OPOUTATIM AaTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCICHHUS, XUMHYECKAs
CBsI3b, MOJIb, MOJIIPHASl Macca, MOJIAPHBINM 00BbEM, KpUCTAJUTHUECKas PelIeTKa,
TUTIBl XUMUYECKUX PEAKIUN (OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE, 9K30- M
SHAOTEPMUYECKUE, PEaKIMH HOHHOTO OOMEHa), pPacTBOp, AJIEKTPOJIUTHI,
HEJIEKTPOJINTHI, JEKTPOJIUTUYECKAS JIccoLanus, OKHCJIUTEIIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKOHN pEaKIIMU, XUMHUUECKOE PAaBHOBECHE);
TEOPUHM U 3aKOHBI  (TEOpUS  DJICKTPOJUTHUYECKONW  JMCCOILUALINH,
[Mepuoanueckuii 3axkon J[.MI. MeHneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMUU, (DAKTOJIIOTUUECKHE CBEACHUS
O CBOICTBaX, coOCTaBe, TMOJYYeHHUH U O€30MacCHOM HCHOJIb30BAaHUU
BOKHEUIIINX HEOPraHWYECKUX BEIIECTB B OBITY UM  IPAKTUYECKOU
JIEATENbHOCTH YEI0BEKa

1.2 ChopMupOBaHHOCT YMEHHUH BBIBIATH XapakTepHble TPU3HAKU H
B3aMMOCBSA3b M3YYEHHBIX MOHATUH, IPUMEHSTh COOTBETCTBYIOLINE MOHSTHUS
DY OINHCAaHUU CTPOEHUS W CBOMCTB HEOPraHMYECKHX BELIECTB U HUX
MIPEBPALCHH; BBISBIATh B3aUMOCBSI3b XMMHUECKUX 3HAHUM C MOHATUAMHU U
IIPEJICTaBICHUSMH JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

13 BnageHne OCHOBHBIMM METOJAaMHM HAy4yHOTO IIO3HAHUS BEIIECTB U
XUMHYECKMX  sIBJeHMH  (HaOJrofeHwe,  U3MEpeHHe,  DKCIEPHUMEHT,
MOJIETUPOBAHHE)

14 ChopMupoBaHHOCTH YMEHUH ONPEAETATh BAJIEHTHOCTh U CTENIEHb OKHCICHUS

XUMHUYCCKUX OJIEMCHTOB B COCAMHCHUAX PaA3JIMYHOI0 COCTaBa, BHU]
XUMHUYECKON CBS3H (KOB&J’ICHTH&H, HOHHAas, MCTAJJIMYCCKasd, BO,[[OpOJIHaﬂ) B
COCAMHCHUAX, THUII KpI/ICTaHHI/I‘-IeCKOfI PEIICTKN KOHKPETHOI'O BCHICCTBA
(aTOMHa}I, MOJICKYJIsIpHAsdA, MOHHAs, MeTaHHI/I‘-ICCKaﬂ)

1.5 CdopMUpOBaHHOCTh YMEHHH OINpeAeNsTh XapakTep Ccpeabl B BOIAHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHU




1.6

CdopmupoBaHHOCTh YMEHHS KilacCH(PUIMPOBATh XUMUYECKHE pEaKLUUU IO
pa3iaMYHBIM IpU3HAKaM (YUCIy M COCTaBy pearupyrolux BEIIECTB,
Ter1oBoMY 3G (eKTy peakuu, U3MEHEHHIO CTEeTIEHEH OKUCIICHUS DJIEMEHTOB,
00paTUMOCTH peaKlUy, yJacTHIO KaTaJln3aTopa)

1.7

ChopMupoBaHHOCTH YMEHUH COCTaBISATH ypaBHEHUS PEAKUUI Pa3IUYHbIX
TUIIOB, IIOJIHBIE M COKpAIllEHHbIE YPAaBHEHMsI PeakUMi HOHHOro oOMeHa,
YUMTBIBASL YCIOBUSA, IIPU KOTOPBIX ATH PEAKLUU UAYT A0 KOHIIA

1.8

ChopMUpOBaHHOCTh YMEHHH MPOBOJUTH PEAKIHH, IOITBEPIKIAIOIIIC
KAueCTBEHHBIA COCTaB Pa3JUYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH
ONBITHBIM  IIYTEM HWOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BELLIECTB

1.9

CdopMUpOBaHHOCTh yYMEHUW PpACKpPBIBATh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

CdopMupoBaHHOCTH YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIuu OT Pa3InYHBIX PAKTOPOB

1.11

CdopMupoBaHHOCTH YMEHHUI OOBICHITH XapakTep CMEIICHHUS] XUMUYECKOTO
paBHOBECHsI B 3aBHCHMOCTH OT BHENIHETO BO3AcHCTBHs (mpuHImI Jle
[Tarense)

O6IJ_I8.H W HCOPraHHU4YCCKasd XUMU

2.1

CdopmupoBaHHOCTh YMEHHI pacKpbiBaTh cMbici [leprogudeckoro 3akoHa
AWM. MenneneeBa W JEMOHCTPUPOBATH €TI0  CHUCTEMATU3UPYIOUIYIO,
OO0BSCHUTENBHYIO 1 POTHOCTUYECKYIO (DYHKITUU

2.2

ChopMupoBaHHOCT YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3JeMeHTOB 1 - 4 nmepuonos Ilepuonnyeckoil cucTeMbl
xumudeckux anementoB .M. MenneneeBa, ucrnons3ys mnoustus "s-, p-, d-
ANIEKTpOHHBIE  opOurtanu", '"IHepreruueckue ypoBHH',  OOBSCHSTH
3aKOHOMEPHOCTU HW3MEHEHUS CBOWCTB XHMMHMUYECKMX DJIEMEHTOB M HX
COEIMHEHUH I10 ITepuoaam U rpynmnam [lepuoandeckoit CHCTEMbI XUMUYECKHUX
snemenToB JI.11. Menaeneena

2.3

CdopmMupoBaHHOCTH YMEHUI  XapakTepu3oBaTh (OMHCHIBaTh) 0OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHWYECKHX BEIIECTB PA3ITMYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBAaHUE TeHETHYECKOM CBSI3H MEeXTy
HEOPTaHMYECKUMHU BEUISCTBAMH C MTOMOIINBIO YPaBHEHUH COOTBETCTBYIONTUX
XUMHUYECKUX peaKIni

2.4

CdopmMupoBaHHOCTD YMEHUN yCTaHaBJIMBAaTh MIPUHAJIEKHOCTh
HEOPraHMYEeCKUX BEIIECTB 110 UX COCTaBy K ONpPENEIeHHOMY Kiaccy (Tpymnme)
COEMHEHUHN (IPOCThle BEIIeCTBA - METAUIBl W HEMEeTaJlIbl, OKCHUJBbI,
OCHOBaHU$, KUCIOTHI, aM(OTEpHbIE TUAPOKCUIBI, COJIN)

2.5

CdopMupoBaHHOCTh YMEHHUI HCHOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUIS
cocTaBieHus (OpPMyJ BEIIECTB M YPaBHEHWNW XUMHUYECKHX PEaKIUi,
cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBHManmbHbBIE Ha3BaHUS
OT/ICNIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbI Ta3, YIJEKHUCIBIA Tas3,




aMMHakK, ramcHas M3BECTb, HCTalllCHAasA MW3BCCThb, NMHUTHEBad COJa, INUPUT U
Apyrue)

2.6

ChopMupoBaHHOCT YMEHMH  XapakTepu3oBaTh (ONMUCHIBATH) 0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB DPA3JIMYHBIX KIIACCOB,
MOJTBEPK1aTh CYLIECTBOBAHUE TE€HETUYECKON CBSI3U MEXy
HEOPraHMYECKUMHU BEIECTBAMH C IIOMOILBIO YPAaBHEHUN COOTBETCTBYIOIUX
XUMHYECKUX PEAKIINI

2.7

ChopMupoBaHHOCTH YMEHHUH IUIAHHUPOBATH M BBINOIHATH XMMHYECKHHA
JKCIEPUMEHT  (pa3jioKeHUE IMEepOKCHAa BOJAOpOJa B  IPUCYTCTBHH
KaTaJln3aTropa, ONPEICICHHE Cpeldbl pPAacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJIBHOI'O MHIMKATOPA, BIMSHUE Pa3IM4YHbIX (PAKTOPOB HAa CKOPOCTb
XMUMUYECKOH peaKify, peakiiii HOHHOTO 0OMEHA, KaUeCTBEHHbIE PEaKLIUU Ha
cynbdar-, kapOOHaT- M XJOPHA-aHUOHBI, HA KaTHMOH aMMOHMUs, pelleHUue
AKCIEPUMEHTAJIbHBIX 3adauy o TtemaM "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C IpaBUJIAMHM TEXHHUKHM O€30MacCHOCTH INpH OOpalleHuHn ¢
BEIIECTBAMH U J1a0OpaTOPHBEIM 000pYIOBAHUEM; MPEICTABIATh PE3YIbTATHI
XMMHUYECKOI'0 3KCIIEPUMEHTa B (JOpMeE 3alIUCH YPAaBHEHHUH COOTBETCTBYIOIIUX
peaknuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COOTIOATH IMPaBUIIA TIOJIE30BAHUS XUMHUCCKOM
nocyAoi u 1ab0paTopHbIM 000PYAOBaHUEM, a TaK)Ke MpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKLUHUSMH TIO  BBIIIOJIHEHUIO
71a060PAaTOPHBIX XUMHUUECKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH YMEHHH XapakTepU30BaTh XHMHUYECKHE MPOIECCHI,
JIeXKallKue B OCHOBE ITPOMBILIIEHHOTO MOJIY4EHUs CEPHOM KUCIOTHI, aMMHUaKa,
a Taxke CPOPMHUPOBAHHOCTD MPEICTABICHHI 00 OOIIMX HAYYHBIX IPUHIIUIIAX
Y 3KOJIOTMYECKHX MpoliieMax XMMUYECKOTI0 IPOU3BO/ICTBA

XUMHS U KU3Hb. PacueThbl

3.1

CdopMUpOBaHHOCTH  MPEACTAaBICHUM O XHUMHUYECKOH COCTaBJISIONICH
CCTGCTBGHHOHay‘-IHOI\/'I KapTUHBI MHpa, POJIM XMMHHU B IMIO3HAHHUHU SIBJICHUN
npupoabl, B (OPMUPOBAHMM MBIIUICHUSI W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM JUIsl PELIEHUs MPAKTUYECKUX
3aJa4 U DKOJOTUYECKH OOOCHOBAaHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO H
MIPUPOAHON cpeie

3.2

CopMUpOBaHHOCTh YMEHHM KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
UHPOPMALIKIO, TOYYaeMyI0 M3 pa3HbIX HMCTOYHHUKOB (CpEICTBa MacCOBOU
KOMMYHHUKAINH, ceTh IHTepHeT u npyrue)

3.3

ChopMHpOBaHHOCT, ~ YMEHHM  COONIOAATh  MpaBWa  AKOJIOTHYECKU
[[eIeCO00Pa3HOr0 TOBEICHUsI B OBITY M TPYAOBOW NEATEIHHOCTH B IIENAX
COXPAaHEHUSI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON CPEIbI

3.4

Oco3HaBaTh OIACHOCTH BOS)ICfICTBI/ISI Ha XHUBBIC OPraHU3MbI OIIPCACICHHBIX
BCIICCTB, IOHUMas CMBICJI ITIOKA3aTECJIA HI[K, NOACHATH Ha IIpUMEpax CIIOCOOBI
YMCHBIICHUA W NPEAOTBpALICHUA HUX BPCIHOIO BOS)ICfICTBI/ISI Ha OpraHusm
YECJI0OBCKAa

3.5

C(pOpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpOBOAWUTL BBIYUCIICHHUA C HCIIOJIb30BAHUCM




MOHATUS ''MaccoBas JOJS BEIIeCTBAa B pacTBope', 0ObEMHBIX OTHOIIECHUH
ra3oB MPU XUMHUYECKHX PEAKIUIX, MACChl BEIIECTBA WM 00BbEMa Ta30B IO
HW3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O0O0bEeMy OJHOTO W3
YYaCTBYIOUIMX B PEAKLUH BEIIECTB, TEIJIOBOTO AP PeKTa peakliuu Ha OCHOBE
3aKOHOB COXPaHEHHS MACChl BEIIECTB, MPEBPAIEHUS U COXPAHEHHUS SHEPTUH

Tabmuna 15.3

[IpoBepsiembie aneMenThI coaepxkanus (11 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

XuMuYeckui aneMeHT. AToM. SInpo aTtoma, M30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHEpreTUYecKre YpPOBHHU, MOIYPOBHU. ATOMHBIC OpOHMTaIH, S-, P-, d-371€eMEHTHI.
OcoOeHHOCTH pacrpesiefieHus] AJIEKTPOHOB IO OpOUTaIsiM B aroMax 3JEMEHTOB
MIEPBBIX YETBIPEX MEPHOJIOB. DIECKTPOHHAS KOH(PUTYPAIIHSI ATOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuoguyeckas cucreMa XUMUYECKUX 3eMeHTOB J[.1.
MenneneeBa. Cps3p nepuogudeckoro 3akoHa M Ilepuoanueckodl cuCTEMbI
xuMuyeckux 3yeMeHToB (.M. MenzeneeBa ¢ COBPEMEHHOW TEOpHEW CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMMUYECKHX DJJIEMEHTOB W
00pa3yeMbIX UMH [IPOCTHIX U CIIOKHBIX BEIIECTB M0 IPYIIaM U epruoiaM. 3HaueHue
NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU

13

CtpoeHue BemiecTBa. XUMHUYECKasi CBA3b. BUabl XUMHUUYECKO# CBs3U (KOBaJICHTHAs
HETOJISIpHAsT U TIOJISIpHAs, MOHHAsS, MeTayuindeckasi). VoOHbI: KaTUOHBI U aHUOHBI.
MexaHu3mbl 00pa3oBaHusl KOBAIEHTHOM XMMHUYECKOM CBSA3H (OOMEHHBIN 1 JOHOPHO-
akmenTopHsbIi). Bogopoanas cBs3b

14

BanentHoCTh. DneKTpooTpUIaTenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA
cocTaBa BelleCTBA. THUMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEII[ECTB OT THUIAa KPUCTAITMYECKOMN pemieTku. [loHsTHE 0 AMCIEPCHBIX CHUCTEMaXx.
HcTruHHBIE U KOJUTOUAHBIE pacTBOPHI. MaccoBasi 10151 BELIECTBA B paCTBOPE

1.6

Knaccugukaus HeopraHmdeckux coennHeHMid. HomeHkiaTypa HeopraHu4eckux
BEIIIECTB

1.7

XuMu4deckas pcaknus. K.]'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaxunﬁ B HeOpTaHHqCCKOﬁ n
OpFaHquCKOﬁ XHUMHHU. 3aKOH COXpPAaHCHUA MACCBhI BECHICCTB, 3aKOH COXpPAaHCHUA U
MMPEBPAlICHUA SHCPTHUU ITPU XUMHUYCCKUX PCAKIHUAX

1.8

CKOpOCTB pCaKknuuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (baKTOpOB

1.9

OOpatumble peakuuu. XuUMHUYecKoe paBHOBecHe. @DakTOpbl, BIUSIOIIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecHs. [Ipuanun Jle [llarense

1.10

OnekTponauTHueckas awuccormanus. CWwibHbIE W clladble 37eKTpoiuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KHUCIasi, HEUTpanbHasl, 1eNovHas. Peakiuu noHHOTO
oOmenHa




1.11

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKknuun

HeOpFaHI/I‘ICCKaH XUMMUA

2.1

Hemeramnbl. Ilonoxenne HemetamwioB B Ilepuoanueckoil cucTeMe XHUMHUYECKHX
anemeHnToB J[.M. MeHneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Du3nyeckue
CBOMCTBAa HEMETA/UIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpe KHUCIOpOia, CEphI,

docdopa u yriaepona)

2.2

XHUMHYECKHE CBOWCTBA BAKHEHUIIINX HEMETAJLIOB (TaJIOTeHOB, Cephl, a30Ta, (pocdopa,
yriepojia ¥ KpeMHUS) U UX COCTMHEHHUM (OKCHUIOB, KHUCIOPOICOACPKAIINX KUCIIOT,
BOJIOPOJHBIX CcoenuHeHUM). [lpumMeHeHne BaKHEHWIIUX HEMETALIOB M HX
COCIMHEHU

2.3

Meramnsl.  Ilonoxenune wmeramioB B Ilepuogudeckol cuCTEME XHMHYECKUX
anementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJEKTPOHHBIX 000JI0UEK
aToMOoB MeTauioB. O0mue Qusndeckue cBoiicTBa MeTayuioB. CIUIaBBl METaJLUIOB.
DNEKTPOXUMHUYECKHUH Psijl HAMIPSHKEHUI METaJIOB

2.4

XHUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJIOB (HATPHM, KalIWi, KaJdbIlUid, MarHuu,
QTIOMUHHMM, [HUHK, XpPOM, JKeJie30, MeJb) M HUX coeauHeHuil. OOmme crocoosl
nosyueHust MetayuioB. [IpuMeHeHne MeTasioB B ObITY M TEXHUKE

2.5

I'eneTnyeckas cBS3b HCOPraHNMYCCKUX BCHICCTB, IPHUHAMICIKAINUX K pPa3INYHbIM
Ki1accaM

XUMHS U )KU3Hb

3.1

Ponpy xumum B oOecrieyeHHWH SKOJOTUYECKOW, HDHEPreTHUYECKOM U MHUIICBOM
0€30MacHOCTH, Pa3BUTHH MeAWIUHBL. [loHATHE O HAyYHBIX METOAaX IO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIUI

3.2

[IpencraBinenuss 006 OOLIMX HAayuyHBIX HPHUHILMIAX [POMBIIIEHHOTO MOJIy4YEHUs
BaOXHEHMIINX BeEIIeCTB. YeIOBEK B MHUpPE BELIECTB M MaTEpUAJIOB: BAKHEHIINE
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKIMOHHbIE MaTepHalibl, KpacKku, CTEKJIO,
KepaMHKa, MaTepHallbl JUIsl DJJIEKTPOHUKH, HAHOMAaTEpHasbl, OPraHUYECKUE H
MUHEpaJIbHBIE yI00pEHUS

3.3

XUMUs ¥ 310pOBbE YEJIOBEKA: ITPABUIIA UCITOJIB30BaHUs JICKAPCTBEHHBIX IIPENAapaToB,
mpaBuija O€30MAaCHOTO  HWCIOJIb30BAaHUSA MpEenaparoB  OBITOBOM XUMHH B
MIOBCEIHEBHOMN XU3HU
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