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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHUU Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Qeneparuny, TpeOOBaHMKH K pe3yiabrataM oOCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeaHero oomero oopazoBanus (POIT COO), npencraBieHHbIXx B DegepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepanuu,
peaM3yIONINX OCHOBHBIE 00pa30BaTEeIbHBIE MPOTPAMMbI, © OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKE MpOTrpaMMbI IO XHMHUH, K OIPEACICHHUIO OOIIeH
CTpaTeruy OOY4YCHHsI, BOCIUTAHMS U PA3BUTHSL O0yUAIONIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIICTITYaJIbHBIC IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIENieH, CONEpXKaHMs, pPE3yJIbTaTOB OOy4eHHS U
TpeOOBaHMI K YPOBHIO MOJITOTOBKHU BBITYCKHUKOB.

Xumuyeckoe o00Opa3oBaHUE, II0JIydaeMO€ BBIIYCKHUKaMU 0O0LIe00pa30BaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe SKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
IpUpOIHOH cpene. Peannsyercs XxuMuyeckoe oOpa3oBaHue 00y4yaroUMxcs Ha YPOBHE CPETHETO
o0miero o0pa3oBaHMs CpeACTBaMHU Y4eOHOTO IpeaMmera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOTO ONpEICNCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(puKH HAyKW XHMHUH, &
3HAYEHUs B MO3HAHUU MPUPOJIBI U B MaTEepUAIbHOM )KU3HU OOLIECTBA, a TAKXkKe C Y4ETOM O0LIUX
el ¥ MPUHIUIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepuanbHON KyabTyphl. OHa BHOCHUT CBOHM BKJIal B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKarolleM MHUpe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHO B3aI/IMO)ICI\/'ICTBy51 C JOpyrumMm CCTCCTBCHHBIMHM HAayKaMH, XHMUA CTalla
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
JKU3HHU KaXJI0To wieHa oOmiectBa. CoBpeMeHHasi XMMUsI KaK HayKa CO3HIaTeNIbHAsl, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBlieHa HA PEUIeHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 340POBbS.

B coorBercTBUM C 00mIMMHU IeNIMU U MPUHIUIAMH CpeIHEro oOuiero odpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B KH3Hb COLMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomiuMu  mpeamera «XUMHs» SABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUEHHEM
3HaHUU U3 oOuIel XMMMU) U OpraHudeckord XxumMuu. PopMUpoOBaHUE JAHHOW CHCTEMBblI 3HAHUI



Opyd HM3y4CHUU MpenMeTa o0ecreyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUsI BCETO MHOT000pasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa coaepxkanus KypcoB — «Opranuueckas xuMusi» u «OO0mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Marepuaiga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBaAKOTCS HAa YPOBHE KIIACCMYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECCTB.
Csenenusi 00 M3y4aeMblX B Kypce BeIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHS B IpeAMETe «XUMH» 0a30BOTO YPOBHS pacCMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs TEOPETHUECKUH MaTepual u
(aKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MIPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METOHOJIOTMYECKHX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 0O0OOIIaromei 1o
0OBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaXHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOWCTBAX U
IIPUMEHEHNN, a TAKXKE 0 XMMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKaHUS
pononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMHM — COIEp)KaHUSA, HMMEIOIINUMU
KyJBTYpPOJOTHYECKH M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HAyKaMH, pPacCKpbIBAIOT €€ pOJIb B IIO3HABATEIBHOH U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBKEHHS K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, IOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOiieMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl NOMOJIHEHUs 3HAHUM, peleHus
UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yYaroImuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUS (pumocopckux uaeH, Takux Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IIO3HABAEMOCTD IIPUPOIHBIX SBICHUM IIyTEM DKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMH MEXJy HOBBIMU (aKTaMHd U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MpodiieM cOepekeHust
JHEPIreTUYECKUX PECYPCOB, CHIPbs, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUA U COLMANU3AIMU O0Yy4YaIOUINXCS
MPHUHSTBIE MPOTPAMMON TIO XUMHH IOAXOJBI K OINPEACICHUIO COJCPKAaHUS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BOC 3HAUCHUE IS PA3TUIHBIX BHJIOB JCATCILHOCTH: PEIICHUS MPOOJIeM, IIOUCKA, aHAIN3a U
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEN0BATENLCKOM IeITEILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITIO3HAHUU XUMHUU.

B npakTtuke mpenopaBaHus XMMUU KaK Ha yPOBHE OCHOBHOTO 00IEro oOpa3oBaHusi, Tak
U Ha YpOBHE CpeIHero oOmero o0pa3oBaHUsA, TpPH ONPEACIEHUH COJEpKaTelbHON
XapaKTEpUCTHKU IeJIel M3y4eHHs IpeAMETa HalpaBlICHUEM IE€PBOCTENEHHON 3HAYMMOCTU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olmnactu
COBPEMEHHOI0 €CTECTBO3HAHUSA, IPAKTUYECKOW JEATEIIBHOCTU 4YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW TMOAXOA K
ONPENIETCHUIO LIeJIEH N3YUEHUS IIPEMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.



CorjacHO JaHHOW TOYKE 3pCHHS TJIaBHBIMH IICJIIMH HW3YyUYCHHS TMpeaMeTa «XUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (QopmMHupoBaHHE CHUCTEMbl XUMHUYECKMX 3HAHMM Kak BaKHEWIIEH cocTaBIsIOLIEeH
GCTGCTBGHHO-HaYQHOﬁ KapTUHBI MHpa, B OCHOBC KOTOpOfI JICKAT KIIHOYCBBIC ITOHATHA,
(dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUM XMMHH, OCBOCHHE $3bIKa HAyKH, YCBOEHHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHHE C UCTOPHUEU UX PA3BUTHs U CTAHOBIICHNUS,

e (QopmupoBaHUE W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHS BEIICCTB U
XUMUYECKUX PEaKIUid, HEOOXOIUMBIX ISl IPUOOPETCHHUSI YMEHHH OPUEHTHUPOBATHCS B
MHPE BEILLIECTB U XMMHYECKHUX SIBJICHHUM, UMEIOIUX MECTO B MPUPOJAE, B IPAKTUUECKOU U
MMOBCEAHEBHOM XKU3HU;

e pa3BUTHEC YMEHHH U CHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOMIOJECHUEM U
OOBSCHEHHEM XHUMHUYECKOIO JKCIEPUMEHTa, COOJIIOJICHHEM TpaBuUil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comep:karenbHas XapaKTepUCTHKA IeNeld W 3a/ad M3yueHHus IMpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B cucTeMe cpeaHero oOmiero obOpaszoBanusi. CeromHs B MPENoOJaBaHUU XUMHUHU B OOJbIEH
CTCTICHH OTAAETCSA TPEANOYTCHUE TMPAKTUICCKOW KOMIIOHCHTE COJIEp)KaHUsl OO0ydeHUs,
OpUEHTUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIAJICIONIECTO HE HAOOpOM 3HAHWIA, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYEHHs 3HAHUN M MPUMEHEHUS UX B PEabHOM >KU3HU ISl peIIeHUS
MPAKTUYECKUX 3a7au.

B cBsi3u ¢ 3TUM npu u3ydeHnu npeaMera «XUMHs TOMUHUPYIOIIEee 3HaUeHUe IPUOOpETatoT
TaKue 1M U 33/1a4M, KaK: aJlanTanus oOyJaromuxcst K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (GOPMUPOBAHUE HMHTEIIEKTYaJIbHO PA3BUTOM JIMYHOCTH, 'OTOBOM K caM00Opa3oBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY TMPHHSTHIO TPAMOTHBIX pEINIeHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BEIIECTBAMM M HMX IpPUMEHEHHeM; (popMUpOBaHHUE Y
00yyaromuXxcsl KIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMI), MMEIOIIUX YHUBEPCAIbHOE
3HaYeHHE JUId PaA3IMYHBIX BUJOB JIEATENBHOCTH: pelIeHHs NpoOjeM, IMOMCKa, aHaluu3a |
00paboTku HH(pOpMaLUK, HEOOXOTUMBIX AJI MPUOOPETEHUsl OMbITa AESITEIBbHOCTH, KOTOpas
3aHMMAaeT BaYKHOE MECTO B MO3HAHUM XUMHHM, a TAKKe JJIS OLEHKU C MO3MLUH 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKUX MTPOLIECCOB HA OpraHU3M YeJloBeKa U
IOPUPOIHYIO Cpelly; pa3BUTHE MO3HABATENBbHBIX MHTEPECOB, MHTEIEKTYaIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE 3HAHMS IO
XUMHHA B COOTBETCTBMH C JKM3HEHHBIMH TOTPEOHOCTSIMH, MHCIIOIb30BaTh COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA M aHaiu3a y4yeOHOW W HayyHO-TIONMYJSpHOU
UHPOpPMALIUM XHMHUYECKOTO COep)KaHus; (OpMHUPOBAHHE U DPa3BUTHE Yy OOydarOUIMXCS
ACCOLIMAaTUBHOTO U JIOTHYECKOTO MBIIUICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOIWMBI, B YaCTHOCTH, NpU IUIAHUPOBAHUU U TPOBEJCHUU
XUMHYECKOT0 3KCIIEpUMEHTA; BOCIUTaHHE y 00yJaronuxcs yOekIEHHOCTH B T'YMaHUCTHYECKON
HANpaBJICHHOCTH XUMHH, €€ BaXKHOW POJIM B PEIICHUM TI00AIBHBIX MPOOJIEeM palnOHAIBHOTIO
MPUPOIONOIB30BaHUs, TOTOJHEHUS SHEPreTUYECKUX PEeCcypcoB M COXPAHEHHUS TMPUPOIHOIO
paBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3/I0pOBbBIO, a TAKXKe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN IS IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKHUMH SIBJICHHUSIMU.

B yueGHOM mmmaHe cpegHero o0miero o0pa3oBaHus MpeaMeT «XUMHS» 0a30BOTO YPOBHS BXOJIUT
B COCTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYUHbIE TPEMETHI».



OO1iee 4ncio 4acoB, OTBEACHHBIX Ul U3YyYEHUS! XUMHH, Ha 0a30BOM yPOBHE CpPEJHEro 00ILIero
obpazoBanusi, coctaiseT 68 yacoB: B 10 kmacce — 34 4gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Heelmo).

COJAEPKAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Tpeamer opraHvyeckoi XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHUE B MOJYyYEHUHU HOBBIX
BEILIECTB U MarepuanoB. Teopus cTpoeHUs opraHmyeckux coeauHeHul A. M. bytieposa, eé
OCHOBHbIE MOJIOKeHUs. CTpyKTypHbIe (OpPMYJIBI OpPraHUYECKUX BelecTB. [ omosorus,
U30MepHsl. XUMHUECKasi CBSI3b B OPraHMYECKMX COEAMHEHUSIX — OIMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBiaenue o kiaaccupuKaMu OpraHMYecKuX BellecTB. HoMeHKIaTypa OpraHn4ecKux
COCIMHEHUIN (cucTemMaTuyeckas) M TPUBHAIbHBIE Ha3BaHUS BaXKHEHIIMX NpeACTaBUTENCH
KJIACCOB OPraHUYECKHUX BEUICCTB.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIECTB M UX IPEBpALLEHUI: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: C€OCTaB W CTPOCHHE, TOMOJOTMYECKMM psia. MeraH W 3TaH — IpocTellne
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKME W XHMMHMUYECKHE CBOICTBa (peaklUuy 3aMelIeHUs U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psAl. ODTUIEH U NPONUJIEH — IpOCTEHIINe
IpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OJy4YeHHEe U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u wmeruwnOyragueH-1,3: cTpoeHue, BaXHEWIIME XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOIMYECKHH psii. ALETHUIIEH — MPOCTeHIIHiA
MPEJICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKHEe M XMMHUYECKHE CBOMCTBA (pEeaKIUu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALlUU, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

ApCHBI. benzou: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHUYECKHE CBOMCTBa (peaKI_II/II/I
TaJIOTCHUPOBAHUA H HHTpOBaHI/ISI), IMOJIYYCHHUE W IPHUMCHCHUC. TOleOJl.' cocmaes, cmpoeHue,
qbus’uuecxue U Xumuveckue ceolcmea (peam;uu 2aAll0CeHUpPOBaHUs U Humpoeauuﬂ), nojiyyeHue u
npuUmMeHerue. ToOKCUYHOCTH ApCHOB. I'enetnueckas CBA3b MCKOY YTJII€eBO4OpOJaMu,
MMpUHAJICKAIUMU K Pa3JIMYHBIM KJIaCCaM.

[TpuponHbIe HCTOUYHUKH YTII€eBOAOPOA0B. [IpupoaHblii a3 u nomyTHble HEQTsHbIE Ta3bl. HedTh
u e npoucxoxaenue. CrnocoObl mepepabOTKU HePTH: MEeperoHkKa, KPEeKUHT (TepMHUYECKHH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepadboTKu.

SKCHepI/IMeHTaHBHBIe MCTOJAbl HM3Y4YCHHA BCIICCTB U HUX npeBpameHI/Iﬁ: O3HaAKOMJICHHUE C
06p33L[aMI/I IJj1actMaccC, KaydyKoB U PE3UHbI, KOJUICKIIUN ((HC(I)TL» u ((yFOJ'IB», MOACIINPOBAHUC



MOJIEKYJ1 YIJIEBOAOPOAOB U TaJOrCHONPOM3BOIHBIX, IPOBEICHUE IPAKTUYCCKONH pPabOTHI:
MIOJIy4CHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.

PacuérHbie 3aga4n.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO
BEIIECTBA WJIM MNPOJAYKTAa pEeaKIUM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJI: CTPOEHUE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBA (peaklUMU C aKTUBHBIMU METaJlJIJaMM, FalOr€HOBOJOPOAAMHU, TOPEHHE), IPUMEHEHHE.
BonoponHbie cBsi3u MEXy MOJIEKyJIaMH CIUPTOB. JlelicTBHE METaHOIA U 3TaHOJa HAa OpraHu3M
4eJI0BEKa.

MHOroaToOMHbI€ CHUPTHL. DTUICHIJIMKONb M TIULIEPHH: CTPOEHHUE, (PU3HMUECKUEe M XMMUYECKHE
CBOWCTBa (B3aUMOJIEMCTBUE CO IIEJOYHBIMH METaJZIaMM, KAayeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TriaulepuHa U
ITUJICHTJIUKOJIS.

@DeHoI: CTpOCHHE MOJIEKYNbI, (PU3MUECKHe M XMMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenue penona.

AJII)I{GFI/IIH)I " KenioHbl. CDOpMaJII)I[eFI/II[, aleTaJIbACTHU/: CTPOCHUC, (bmnqecxne n XUMHUYCCKUC
CBOMCTBA (peaKI_[I/II/I OKHCJIICHHA H BOCCTAHOBJICHH, Ka4YCCTBCHHBIC peaKL[I/II/I), MMOJIy4YeHue "
IMPUMCHCHHC.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHI. MypaBbMHAs W YKCYCHasi KHUCIOTBHI:
cTpoeHue, PU3NIEeCcKre M XUMUICCKUE CBOMCTBA (CBOMCTBA, 00IIME IS KJIacCa KUCIIOT, PEaKITUs
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
HpeIlCTaBI/ITeJII/I BBICIIIUX Kap6OHOBI>IX KHCJIOT. MI)IJIa KaK COJIN BBICIINX Kap6OHOBBIX KHCJIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 3¢upbl KaKk NPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIpoan3 cnoxHbIX 3QupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupos. bruosornueckas posb )KUPOB.

VYrneBonpl: cocTaB, KiaccuPUKalMs yrieBOAOB (MOHO-, AM- M ToJucaxapuibl). [roko3a —
OpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIIIOKO3bl), HAXOXAEHHWE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

KanMaJ'I U [CJUIK0JIO3a KaK IMPUPOAHBIC ITOJIMMCPHI. CTpOGHI/Ie KpaxMajla U [OCJIIIOJIO3BI.
dusnyeckrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/I?», KauCCTBCHHAA pCaKlus C I/IO,Z[OM).

OKCHEpUMEHTAJIBHBIE METOABl HW3Y4YEHMsI BEIIECTB W UX IPEBpAIICHUN: IPOBEICHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMyu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM wmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelcTBue rmuepuHa c ruapokcuaom menu(ll)), anpaerunoB (oxkucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rumpokcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3agaun.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peaknuu (Macchl, 00bEMa, KOJIUYECTBA MCXOMHOTO
BEIIECTBA WJIM TMPOAYKTA PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3
MCXOJIHBIX BEIIECTB HJIA MTPOTYKTOB PEAKIINH ).

A30Tcozlep>1<amne OpTraHU4YC€CKUC COCIUHCHUS.



AMUHOKHCIOTH Kak aM(oOTepHble OpraHudeckue coenuHeHus. Duznueckue W XUMHYECKHE
CBOMCTBa aMHHOKHCIOT (Ha TpHMEpe TIWIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHCIIOT.
IlenTuael.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypalus,
KauyeCTBEHHbBIE PEaKIMK Ha OCNKHU.

:‘)KCHepI/IMCHTaHBHHe MCTOABI U3YYCHHS BCIICCTB U UX npeBpameHHﬁ: Ha6J'II-OI[eHI/Ie H OITMCaHUueC
JAEMOHCTpPalMOHHBIX OIIBITOB: ACHATYypalusd 0eIKoB IIpU Harp€BaHnu, IBETHLIC PEAKIINU OEJIKOB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCINMHCHUSA

OCHOBHBIC MOHATUS XUMHUU BBICOKOMOJICKYJISAPHBIX COCIUHCHMUIA: MOHOMCp, IOJHMMEP,
CTPYKTYPHOE€ 3BC€CHO, CTCIICHBb IIOJIMMEPpHU3allMi, CPCAHASA MOJICKYJIApHasd Macca. OCHOBHBIE
METOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ — MOoJIMMEpHU3aluAa U IMOJIUKOHACHCA V.

3KCHepI/IMeHTaHBHHC METOAbl M3YUYCHHUA BCHICCTB U HUX npeBpameHI/Iﬁ: O3HAaKOMJICHHUC C
06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAy4YKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexInpenMETHBIX CBSi3ed NpU M3YYEHUM opraHuudeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecCTBEHHO-HAay4YHbIE TOHATUA: SBJICHHE, HAY4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpPHUS,
aHaJ u3, CUHTE3, Kiaccu(uKanus, MEepUOJAUYHOCTh, HAOIIOJIEHHE, U3MEpPEHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE.

®usuka: MarTepus, SHEPIus, Macca, aTOM, IEKTPOH, MOJIEKYJa, DHEPreTUYECKUN YpPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BeLIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHoorus: IMUIICBBIC TPOAYKTBI, OCHOBBI PAlNHMOHAJIIBHOTO IIWTAaHWA, MOIOIIHUE CPCIACTBa,
JICKAPCTBCHHBIC U KOCMETUUCCKHUE IIPLCIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA
Teoperuvyeckue OCHOBbI XUMHMHU

XuMudeckuit aneMeHT. AToM. Spo aToma, U30Tombl. DIEKTpOHHAsT 000JI04Ka. DHEpreTHUECKUe
YPOBHH, MMOAYPOBHH. ATOMHBIE OpOuTanu, s-, P-, d- amementsl. OCOOCHHOCTH pacHpeAeICHHS
AIIEKTPOHOB IO OpOWTANsIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

Ilepuoanueckuii 3axkoH u [lepuoguueckas cucremMa xuMuueckux 3yemMeHToB . . Menaeneesa.
CBs3p mepuoguveckoro 3akoHa u Ilepmoguueckoil cucrembl XuMU4ecKux anemeHTtoB /[ M.
MeHieneeBa ¢ COBpEMEHHOW TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM M
nepuoiaM. 3HaYCHHE MEPUOJNIECKOTO 3aKOHA B Pa3BUTHUH HAYKH.



Crpoenue BemecTBa. XUMHUECKas CBA3b. BUbI XUMHUECKOU CBSI3U (KOBAJICHTHAsI HEMOJSIpHAs
U TOJIApHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW XUMHYECKON
cBs3  (OOMEHHBII ¥  JIOHOPHO-aKIENTOpHBIM). BomopomHas  cBsizb.  BaneHTHOCTS.
DNeKTpooTpUliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISPHOIO M HEMOJIEKYISPHOIO CTPOCHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsatTne o nucnepcHeIX cucremax. VMICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas A0JiA
BEILECTBA B paCTBOPE.

Knaccugukanuss HeopraHudeckux coeavHeHuid. HoMmeHKnarypa HEOpraHMYECKHX BEILECTB.
I'eneTn4eckas CBA3b HEOPraHUYECKHUX BEIECTB, IPUHALICKALIUX K PA3IIMYHBIM KIIACCaM.

Xumuueckass peakuus. Kiaccupukamuss XUMHYECKHMX pEakIMid B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMS MACChl BEILECTB, 3aKOH COXPAHEHMs U IIPEBPAILCHUS
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble pEAKIMH.
XHUMHYIECKOe PaBHOBECHUC. CDaKTOpI)I, BJIMAIOINHUEC Ha COCTOAHHUEC XHMMHUUYCCKOI'O PaBHOBCCHA.
ITpunnun Jle larense.

OnekrponauTuueckas auccouuanus. CuibHble M ciaOble  31ekTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEILECTB: KUCIIasi, HEUTpaIbHas, EJIOYHAsl.

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu.

OKclepUMEeHTaIbHbIE METO/Ibl MU3YYEHHUS BEUIECTB M UX MPEBpAIICHUIN: JeMOHCTpalus TaOJInI
«Ilepnoguyeckas cucremMa XxuMudeckux viemeHtoB /I M. MennpeneeBa», U3ydeHHEe Monenen
KPUCTANINYECKUX PEIIETOK, HAOJIOJIEeHUEe U OMNMCAHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX
OIBITOB (Pa3JI0KEHUE NEPOKCHIA BOAOPOAA B IPUCYTCTBUU KaTaIU3aTOPA, ONPEACICHUE CPEb
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATBHOTO HMHAMKATOpPA, PeaklMM HOHHOTO OOMEHa),
IIPOBEJCHUE MPAKTUUECKON paboThl «BnusiHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaxkmm».

Pacuérnble 3agadu.

Pacuétel mo YpaBHCHUAM XUMHYCCKUX peaKuHﬁ, B TOM 4YHUCIIC TCPMOXHUMHUUYCCKUC paC‘{éTBI,
paC‘léTH C UCITIOJIb30BAHHUEM ITOHATHA «MaCCOBasd JOJIA BEIICCTBA».

Heopralmqeacaﬂ XUMMUA

Hemeramnsl. [lonoxxenue HemetaimioB B Ileproanyueckoil cCUCTEME XMMHUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa M OCOOCHHOCTH CTpOEHHS aTOMOB. DH3WYecKHe CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XUMHUYECKHE CBOWCTBA BAKHEHIIINX HEMETAJUIOB (TaJOreHOB, CEpPHI, a30Ta, hocdopa, yriaepoaa u
KpEMHHUSI) U UX COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHUI).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJLJIOB U MX COCIUHEHUIA.

Meramibl. [lonoxenune meramnoB B Ilepuoanueckoit cucremMe XUMUYECKUX 3nemeHToB JI. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHsI DJIEKTPOHHBIX 000704Yek aTtomMoB MeTamuioB. OoOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METaJIJI0B.

XHUMHUYECKUE CBOMCTBA BAXXHEHUIIUX METAIOB (HAaTpUM, Kaluui, Kaablui, MarHui, aTtOMUHHM,
LIUHK, XPOM, K€J€30, ME/Ib) U UX COCTUHEHUN.

O61mue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.



DKCTepUMEHTAIbHBIE METOJBI M3y4YCHHS BEIICCTB M WX MPEBPAICHUN: M3YYCHHE KOJUICKITUH
«MeTayutbl M CIUIaBBI», OOpa3lOB HEMETAJJIOB, pEIICHHE HKCIEPUMEHTAIbHBIX —3ajad,
HAOJIIO/ICHUE W ONKCAHUE JCMOHCTPAlMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
THJIPOKCHUIA ATFOMUHKS C PACTBOPAMH KUCIIOT U IIEI0Yel, KaYeCTBEHHBIC PEaKIMK Ha KATHOHBI
METaJlIOB).

PacuéTHble 3agaun.

Pacuétbl macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACcCE WU
00BEMY OJTHOTO W3 yYaCTBYIOIIHUX B PEAKIMH BEIIECTB, pacyéThl Macchl (00BEMA, KOIMUYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHA ¥ KU3HD

Ponp xumuu B oOecredyeHHH S5KOJOTMYECKOW, SHEPreTMYecKol W MHILeBON 0e30MacHOCTH,
pPa3sBUTHU MCIAUIIMHBI. ITonsatue o HAayY4YHBIX MCTOAAX IIO3HAHUSA BCIICCTB M XUMHYCCKUX
peaKuui.

HpeIlCTaBJIeHI/IH 00 O6HII/IX HAayY4YHBIX HNPUHOUIIAX IMTPOMBINIJICHHOTO ITOJIYYCHUA Ba)KHEHIITNX
BCIICCTB.

Yenosek B MHUPE BCHICCTB U MATCPUAJIOB!: BaKHEHIIINE CTPOUTCIIBHBIC MAaTCpUalbl,
KOHCTPYKIOUOHHBIC MaTCpHaJibl, KpACKH, CTCKJIO, KCpaMHKa, MAaTCpuajibl IJid 3JICKTPOHUKHU,
HaHOMAaTCpUuaJibl, OPraHNICCKUC U MUHCPAJIbHBLIC y,I[O6pCHI/I$I.

XuMus u 3A0POBLEC YCJIOBCKA: ITpaBUJIa UCIIOJB30BaAHUSA JICKAPCTBCHHBLIX IIPCIIApATOB, IIPaBHJIA
0€30I1aCHOI0 MCIT0JIb30BaHuUs [perapaToB OBITOBOM XHMMMH B HOBCG,Z[HCBHOﬁ JKHU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMEeTHBIX CBsI3eH MpPH M3ydyeHUU oOulel M HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TakK
U TOHATHH, SABJSIIOIIUXCS CHCTEMHBIMH JUISI OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.

OOmre ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHBIH (DaKT, THMoOTe3a, 3aKOH, TEOPHSs, aHaJu3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHUEe, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEPEHHUE, SIBJICHHUE.

®du3nka: marepus, BSHEpPrus, Macca, aToM, DOJJIEKTPOH, MPOTOH, HEWTPOH, HOH, H3O0TOIl,
PaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTeTHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3Kocucrema, ouocdepa, MaKpo- ¥ MUKpPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

FGOFpa(bI/I}IZ MHHCEPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: XuUMHYECKast MNPOMBINIJICHHOCTb, MCTAJLIyprus, IMPOHU3BOACTBO CTPOUTCIbHBIX

MaTcpHraioB, CEBCKOXO03SHCTBEHHOE IMpONU3BOACTBO, nunieBas MMPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTrcpuraioB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yabTaTaM OCBOCHHS OO0yUYAIOUTUMUCS MPOTpaMM
cpenHero obmiero oOpazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U MpeaMeTHbIM). Haydno-
METOJMYECKOW OCHOBOM MJi1 pa3pabOTKU IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOCHUS IPOrpamMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATETbHOCTHBIN MTOIXO/T.

B cooTBeTcTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTra «XHMHS» Ha YPOBHE CpeaHero ooumiero obpazoBaHus
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HAaHHC O6y‘IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ rpaxcz[aHCKoﬁ NICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATCIIbHOCTH K CAMOOIIPCACICHUIO,

HaJIM4ue€ MOTHUBAIIUU K O6y‘-I€HI/IIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKACHUH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTH U CIIOCOOHOCTh OOYYaroNIMXCsS PYKOBOJCTBOBATHCS B CBOCH JESITEIBLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYUC IIPABOCO3HAHHA 9KOJIOTHYECKON KYJIbTYPbI U CIIOCOOHOCTH CTaBHUTH Hejin U CTPOUTH
JKU3HCHHBIC I1IJIaHBbI.

JIMuHOCTHBIE PE3yNbTaThl OCBOEGHUS MpeaMmeTa «XHMHsA» JOCTUTAIOTCA B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHON NEATEIIBHOCTH B COOTBETCTBUHM C I'YMAHMCTHYECKUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOTo OOIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M TNpaBUJIaMU TNOBEACHMS, CIIOCOOCTBYIOIIMMHU IpoLeccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa «XUMHU» OTPAKAIOT CPOPMUPOBAHHOCTH ONBITA
MIO3HABATEJILHOM M MPAKTHYECKON IESITENbHOCTH OOYYAIOIIMXCS MO peajlu3allly MPUHATHIX B
o0111eCcTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HAaHHS OOY4YalOIIMMUCS CBOMX KOHCTHUTYLMOHHBIX IpaB M OO0s3aHHOCTEH, YBaXXEHUS K
3aKOHY U IIPABOIOPSIKY;

MMPEACTaBJIICHHUA O CONUAJIBHBIX HOpMAaXx U MpaBUIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJITICKTUBC;

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOffI ACATCIIBHOCTH IIPpHU CO3AaHHUUN y‘-Ie6HI>IX ITPOCKTOB,
peHICHUN y‘-IC6HBIX 1 TO3HABATCJIbHBIX 3a1a4, BBIIIOJITHCHUN XUMHUYCCKUX DKCIICPUMCHTOB,

CIIOCOOHOCTH TOHMMATh U MPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTUX MPHU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUeOHOI 1€ TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA
ONEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICTUIO OTE€YECTBEHHOM XUMUH,

YBaXXCHHUA K INPOLECCY TBOPUCCTBA B obOnacTn TCOPHUU W MPAKTUYCCKOI'0 NMPUMCHCHHUA XWUMHU,
OCO3HAaHUA TOro, 4Yro HAJOCTHXXCHUA HAYKH CCTb PC3YJbTAT IJIUTCIIbHBIX Ha6J'IIO,Z[eHI/II71,
KPOMOTJIMUBLIX O9KCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyJda yqéHBIX H IIPAKTUKOB;



HHTCPCCAa U MMO3HABATCIIbHBIX MOTHUBOB B IMOJIYHCHUHU W MOCIICAYIOLICM aHAJINU3C HH(pOpMaHHH (o)
NEpCAOBBIX NOCTHIKCHUAX COBpeMeHHOﬁ OTCUCCTBCHHOM XHUMHU,

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS
HPABCTBCHHOI'O CO3HaHUsA, STHYCCKOI'O IMTOBEACHM,

CIIOCOOHOCTH OIICHUBATh CUTyalllMH, CBA3AaHHBIC C XHUMHWYCCKHMM SABJIICHHUAMH, W IIPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYICh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEHMBAaTh CBOE IIOBEJACHHUE U IIOCTYIIKH CBOHX TOBapI/IIHeﬁ C HO3HL[PII>1
HPABCTBCHHLIX U IIPAaBOBBIX HOPM M OCO3HAHHUE HOCJ'ICI[CTBI/Iﬁ 9THUX IMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMaHHUA [EHHOCTeH 370poBoro u OezomacHOoro obpa3a JKU3HH, HEOOXOAUMOCTH
OTBC€TCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMY H IICUXUYCCKOMY 3010POBbIO;

coOJr0IeHHsT TIPaBIIT 0€30IMaCHOT0 OOPAIEHUS C BEIIECTBAMU B OBITY, IOBCEIHEBHOW KU3HU U B
TPYOBOH JESTEIBHOCTH;

MOHUMAHUS [IEHHOCTU MPAaBWJ WHIWBHUIYAIHHOTO U KOJUICKTUBHOTO O€30MAaCHOrO MOBEACHHS B
CUTYalHsIX, YTPOKAIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHMSI TMOCIEACTBUA W HENPHUATHA BPEIHBIX MPHUBBIYEK (YMOTpPeOJICHUsT alIKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO-HCCHeHOBaTeHLCKOﬁ JACATCIIbHOCTH,
O6H.[€CTB€HHO HOH63HOﬁ, TBOp‘ICCKOﬁ " APpYyrux BUJax ACATCIBHOCTHU,

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUUECKUX 337a4 COLUAIbHONU HAIPaBICHHOCTH
(B paMKax CBOEro KJiacca, IIKOJbI);

HHTEpECa K NPAKTUYCCKOMY U3YUCHUIO HpO(i)eCCI/Iﬁ pa3jindHoro poaa, B TOM 4YHCJIC Ha OCHOBC
MMPUMCHCHUA MPECAMETHBIX 3HAHUU 110 XUMUU,

YBaXX€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYaJIbHOW TPAaeKTOpUU OOpazoBaHMs, Oymyrien
npodeccun U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeGHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

HKOJIOTMUYECKH I[EIeCO00Pa3HOT0 OTHOILIEHUS K PUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUA TI00aTbHOTO XapakTepa JKOJIOTHUECKUX MpoOIeM, BIUSHUS SKOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpeIbl;

OCO3HaHUA HCOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHIKEHUN XUMHM JJIS peuIcHrud BOIIPOCOB
patrOHAJIBHOI'O MPUPOAOIIOJIb30BAHN A,

AKTUBHOI'O HENPUATHSA NEHCTBUM, NPUHOCAIIMX BpPEA OKPYKAIOLIEH NPUPOJHON Cpene, YMEHHUS
IIPOrHO3UPOBATh HEOIATONMPUSITHBIE HKOJIOTUYECKUE MTOCIEACTBUS MPEPUHUMAEMbIX 1eHCTBUN
U TIPeJOTBpAIIaTh UX;

HaJIU4Ms Pa3BUTOrO OKOJOTMYECKOTO MBIIUICHHS, OKOJOTMYECKOM KYJIBTYpBI, OIbITA
JEATEIbHOCTH  DKOJIOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;



7) 1EHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAYKU ¥ 00IIIECTBEHHOW PAKTUKU;

NOHMMaHHUA CHeuu(UKd XUMHHM KaKk HayKH, OCO3HaHuUsi €€ poiau B (OPMHPOBAHUHU
PaLMOHATILHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUHU LIEIOCTHOTO IPEACTABICHHUS 00 OKpY>KaroLIeM
MHUpE KaK O €JUHCTBE INPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B O0COOON 3HAYUMOCTH XUMHUHU JUIsi COBPEMEHHOW IMBWIM3AIMH: B €6
T'YMaHUCTHYECKON HAINpaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecrevYeHnH YCIOBH YCIEUTHOTO TPY/Aa M SKOJIOTHUECKH KOM(OPTHOM KU3HU KAKIOTO YIeHA
00I11eCTBA;

€CTECTBEHHO-HAayYHOM IPAMOTHOCTH: IIOHUMAHHsI CYLIIHOCTH METOJI0B ITI03HAHUS, UCITOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHMs JAJs aHauu3a u
00BsICHEHUS SBJICHUI OKPYKaIOIIEro MUpa U NIPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeNaTh
00OCHOBaHHbIE 3aKJIIOYEHHMsS HAa OCHOBE HAy4HbIX (PAKTOB M HMEIOIIMXCS JaHHBIX C ILEJIbI0
MIOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBLHO HCIIOJIB30BaTh XMMHYECKHE 3HAHUSA AJIs1 pCIICHUA HpO6J’I€M B
PCAIbHBIX KU3HCHHBIX CUTYAlUAX;

HHTEPECCA K ITO3HAHWIO U HCCIICIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUIO, K AKTUBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUHU B COOTBETCTBUU C )KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cdepax mpodhecCHOHATHLHON AeSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yibTaThl OCBOSHHsS YUEOHOTO mpenMeTa «XHMHUs» Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MexXnpenMeTHbIE) O0lIeHaYyYHbIE TTOHATHS, OTPaXKaroIIKe LETO0CTHOCTh HAyYHOU KapTUHBI MHUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIE0BAaHNE, HAOIIOACHUE, U3MEPEHNE, DKCIIEPUMEHT U IPYTHE);

YHHUBEpCalbHble yueOHbIE AEeWCTBHSA (IIO3HABATEJIbHbIE, KOMMYHHKATHUBHBIE, DPETYJSTUBHBIE),
obecrieunBaroiue GopmMupoBanue QyHKIIMOHATHLHONH TPAMOTHOCTH U COIIMATBHON KOMITETCHIIUU
o0ydaromuxcs;

CIIOCOOHOCTh o0y4aromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHPOBO33PCHUCCKHUE 3HAHUA W YHUBCPCAJIBHBIC y‘-Ie6HI)Ie HeﬁCTBHH B IIO3HABATEIbHON H
COIIMAIbHON ITPAKTHKE.

MeTaHpeHMeTHBIe PE3YIBTATHI OTpaXxaroT OBJIAJICHUEC YHUBCPCAJIbHBIMUA y'-Ie6HBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)'ICTBHHMH.

OBnaneHne YHUuBEpPCAJIbHBIMH y‘-lQﬁHbIMI/I NMO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOrHYecKHe eCTBUS:



CaMOCTOSITENNbHO (D OpMYyIMpOBAaTH M aKTyaJU3UpOBaTh  MpOOJeMy, BCECTOPOHHE &
paccMaTpuBaTh;

OonpeaAcIATh LUECIIN ACATCIIBPHOCTH, 3aaBas MapaMETphbl U KPUTCPUN X AJOCTHKCHHUA, COOTHOCUTH
PE3YIbTAThl ACATCIIBHOCTHU C ITOCTABJICHHBIMHU LECISAMU

HUCIIOJIb30BAaTh IIpU OCBOCHHUU 3HAHUM HpI/IéMBI JJOTHYECKOT'O MBIIIJICHUA — BBIACIATH
XApPaKTCPHBIC IIPHU3HAKU MOHATUH U YCTaHaBJIMBAaTb WX B3aWUMOCBA3b, HCIOJb30BaATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BICHCHUS OTACIBHBIX q)aKTOB u HBHGHHﬁ;

BBI6I/IpaTb OCHOBAHHA U KPUTCPHUHN JIA KJ'IaCCI/I(i)I/IKaI_[I/II/I B€IICCTB U XMMHYCCKHUX peaKHHfI;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKICHUSA (I/IHIIyKTI/IBHHe, ACAYKTUBHBIC, I10 aHaJIOI‘I/II/I), BBISABJIIATH
3aKOHOMECPHOCTH M IIPOTHUBOPEUYHA B paCCMAaTpUBACMBIX SBJICHUAX, (bOpMYJ'H/IpOBaTB BBIBOJbI U
3aKJIFOYCHHA,

OPUMEHATh B IpOLlecCe I03HAHMS, MCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M IPAKTHUYECKUX 3a]a4, NPUMEHITh HAa3BAaHHBIE MOJEIBHBIC NPEIACTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:
BJIaACTh OCHOBaAMHU MECTOI0B HayLIHOFO IIO3HAHHUS BCIICCTB U XUMHNUYCCKUX peaKuHﬁ;

q)OpMy.]II/IpOBaTI) OCJIK 1 3aJa41 UCCICA0BAaHUs, HCITIOJIB30BAaTh ITOCTABJICHHBIC U CaAMOCTOATCIIBHO
C(l)OpMy.]'II/IpOBaHHbIC BOIIPOCBI B  Ka4eCTBC HMHCTPYMCHTA TIIO3HAHUA U  OCHOBBI  JJIA
q)OpMI/IpOBaHI/IH THUITIOTE3LI 110 ITPOBEPKE IIPABHUIIbBHOCTH BbBICKA3bIBACMBIX CY)K,HCHHﬁ;

BJIAJICTh HABBIKAMU CAMOCTOSITCIBHOIO IUIAHUPOBAHHMS W TPOBEACHUS  YUCHUYCCKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATh 332 XOJOM MpOIecca, CaMOCTOSITEIhHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTaHHOM
pabore;

MpuoOpeTaTh OMBIT YYCHHUYECKOW MCCIIEI0BATEIbCKON U MPOEKTHOU JESITEIbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHMCKY METOJOB PEIICHUS MPaKTHUYECKUX
3a71a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB [TO3HAHUS.

3) padora ¢ unpopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX HMH(pOpMaluu (HaydyHO-TIOIMYJSpHAs JUTEparypa
XMMHUYECKOTO COJIEp’KaHMs, CIpaBOYHbIE IOcOOMs, pecypcbl MHTepHeTa), aHAIM3UPOBAThH
MH(GOpMALIMIO PA3JIMYHBIX BHJIOB U (OpPM MPEACTABICHUS, KPUTUYECKH OIIEHMBAaTh €&
JIOCTOBEPHOCTB U HETPOTUBOPEUYNBOCTb;

dbopMyIUpOBaTh 3aMpOChl W TPUMEHATH pa3IMYHbIE METOABl TPH TOMCKE U OTOOpe
nHpopmaIu, He0OX0MMOM ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO THTIA;

NpUOOpeTaTh OMNBIT HCIOJIb30BAHUS HMHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY TMpeAcTaBiIeHUs HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH A3BIK B KaU€CTBE CPEJCTBA NMPH paboTe ¢ XMMHUUYECKOWH MH(pOpMaluei:
IPUMEHSTh MeXNpeaMeTHble ((pu3nueckre nu MaTeMaTUYecKUe) 3HaKU U CUMBOJIBI, (hOPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;



HCIIOJb30BaTh U HpeO6pa30BI>IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.
OBJIaIleHI/le YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA I[eﬁCTBHﬂMI/I:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ Auajora H/WIA JAUCKYCCHUH,
BBICKA3bIBATh HACHU, q)OpMYHI/IpOBaTB CBOM TPCAJIOKCHUA OTHOCHUTCJIBHO  BbIIIOJIHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaThb C IPE3EHTAlUENl pe3yibTaTOB I103HABATEIbHOM JAESTEIbHOCTH, IIOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIIOJHEHUM XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTo MpoekTa U (OpMYJIHUPOBATh BBIBOJABI MO pe3ysbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBnaneHne YHUBEPCAJIBHBIMHA PEryJIITUBHBIMU JeHCTBUSAMH:

CaMOCTOSITENIbHO IUIAHUPOBAThb M  OCYILECTBJISATh CBOK I103HABATENIbHYIO JIEATEIbHOCTD,
ompezenss e€ UeNu U 3aa4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JE€UCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCO0 WX PElIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEILECTBAX U XUMUYECKUX PEAKIUSAX;

OCYICCTBJIATL CAMOKOHTPOJIb CBOCH OCATSIBHOCTH HAa OCHOBE CaMOaHaIn3a U CAaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTpa)xKaroT:

c(hOPpMUPOBAHHOCTh TIPEACTABICHUN O XUMHUYECKONW COCTaBISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJTU XHUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CHCTEMOW XMUMHYECKHMX 3HAHUM, KOTOpas BKJIOUAET: OCHOBOIIOJATalIINe MOHSATHUS
(XMMUYECKUIl 3JIEMEHT, aToM, OJJIEKTpOHHAas o00O0JIoYKa aTOMa, MOJEKYJa, BaJCHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsiA, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEpIKalINe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHUS OPTraHUYECKHIX
BemectB A. M. byTtnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX HBHGHHﬁ, q)aKTOJ'IOl"I/I‘-IeCKI/Ie CBE€ICHUA O CBOﬁCTBaX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHbIC MPHU3HAKU TOHSATHH, yCTaHABIUBATh HX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHITHUSA MPU OMUCAHUM COCTAaBa, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (POPMYIT OPraHUYEeCKUX BEIECTB



nu ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATb MOACIIN MOJICKYJI OPraHUYCCKHUX BCUICCTB
JAJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAAJICKHOCTh H3YYEHHBIX OPraHHMYECKUX
BEIICCTB TI0 HMX COCTaBYy W CTPOCHUIO K ONPEICIEHHOMY KIIACCY/TPYIEe COCIUHEHUN
(YyrnmeBomopobl, KHCIOPOA M a30TCOAEpKAlllue COCIUHEHUS, BbICOKOMOJICKYIISIPHBIC
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (QEeHON, (OpMaibJCTHA, aleTaabICeTU, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsI KHUCIIOTA, TJIIOK03a, GPYyKTO3a,
KpaxmaJl, leJUTI0103a, TJULHH);

c(OpPMUPOBAHHOCTh YMEHMsSI ONPEAENATh BHIbl XHMHUYECKONH CBA3M B OpraHMYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD IMOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKUX BELIECTB
A. M. bytnepoBa /st 00BbsSICHEHHs] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUs MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MUYECKHUE U XUMHUYECKHE
CBOMCTBA THUIMYHBIX IMPEACTABUTEICH pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIEeCTB (METaH,
9TaH, STWICH, TPOIWICH, aleTWIeH, OyraaueH-1,3, mermnOyraauwen-1,3, OEH30J, METaHOIN,
ATAHOJI, STHJICHTJIMKOJIb, TIMIEPHH, (EHOJI, alleTalbIerul, MypaBbHHAsl U YKCYCHasi KHCIIOTBI,
TIIF0OK03a, Kpaxmaj, IeJUII0JI03a, aMHHOYKCYCHAas KHUCIIOTa), WJUTIOCTPUPOBATH TCHETHUYECKYIO
CBSI3b MEKIY HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUI C UCIOIb30BAHUEM

CTPYKTYPHBIX (hOpMYII;
c(OpPMUPOBAHHOCTh YMEHHMsI XapaKTEepHU30BaThb HCTOYHHMKHU YTIJIEBOJOPOJIHOTO ChHIpbs (HE(DTH,

NPUPOIHBIN Tra3, Yroib), CocoObl UX MEPepadOTKH M MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ MMPOBOAWUTL BBIYHUCICHHUA IO XWUMHUYCCKHUM YPAaBHCHHAM (MaCCI)I,
O6’LéMa, KOJIMYCCTBA HMCXOAHOTO BCHICCTBA HIINM IIPOAYKTA PCAKIUHU II0 HM3BECTHBIM MacCCe,
O6’LéMy, KOJIMYCCTBY OJHOI'O U3 UCXOAHBIX BCIICCTB UJIN IMIPOAYKTOB peaKI_II/II/I);

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaACTH CHCTEMOM 3HaHUH 00 OCHOBHBIX METOAaX HAYYHOIr'o
MMO3HaHHA, HWCIOJbB3YCMBIX B XUMHH IIPU HN3YUCHUHU BCUHICCTB H XHUMHWYCCKUX SIBJICHUMN
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT, MO)ICJ'II/IPOBaHI/Ie), HUCIIOJIB30BATh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA IJIA IIPUHATUSA peHIGHI/II\/'I B KOHKPCTHBIX JXKU3HCHHBIX CUTyallUAdX, CBA3aHHBIX
C BEIICCTBAMU U X IIPUMCHCHHUEM

c(hOpMUPOBAHHOCTh YMEHUN COONIOATh MpaBUiia TOJIL30BAHUS XUMHUYECKOW TIOCYIOM U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBIIOJIHATH XUMHUYECKHH  AKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ITHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, IIBETHbIE PEAKIMN OEJITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleH!H C BEIEeCTBAaMM M JIAOOPATOPHBIM 000pYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3aluCu YpaBHEHHUH COOTBETCTBYIOLUX pEAKIUl U
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHHU COOJIIOIATh MPaBUJIa YKOJIOTHYECKHU 11€JIeCO00Pa3HOTO MOBEICHUS B
OBITYy W TPYAOBOH JAEATENHPHOCTH B LEISIX COXPAHEHHUS CBOErO 3/I0POBBS U OKpYKarolIeh



IPUPOJHOMN Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI ONPEAEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMAas cMblca mnokaszarens IIJIK, noscHaTe Ha nmpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIA 06y11a1011mxc;1 C OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3JO0POBbLS: YMCHUC IIPUMCHATH 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAaHHMA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUIA CIIENBbIX W CIa0OBUAALIMX OOYYAIOUIMXCS: YMEHHME HCIIOJIb30BaTh PeNbe(hHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenmeTHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHuecKasi XUMHsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOW COCTABIISIIOLICH ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIU XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE TOHSATHUS
(XMMHYECKHUI 2JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYIIa,
MOJIb, MOJISIPHBI O00BEM, BaJECHTHOCTh, JJICKTPOOTPUIIATCIBLHOCTh, CTCIEHb OKUCIICHUS,
XUMHUYCCKasaA CBA3b (KOBaJIeHTHaﬂ, HOHHAas1, METaJIJIMYECKasd, BOI[OpOIIHaSI), KpucCTallIn4CCKad
pemérka, THNBI  XHUMHYECKHUX  pEaKIMi, pacTBOpP,  AJICKTPOJIUTHI,  HEIJICKTPOJIHUTHI,
ANIEKTPOJIUTUYECKAS JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peaklMy, XHWMHYECKOEC paBHOBECHE), TEOPUHM M 3aKOHBI (TCOpPHUSA DJICKTPOJIUTHYECKOU
auccouranuu, nepuoandeckuii 3akoH /. M. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BEILIECTB,
3aKOH COXPAaHEHHUs WM TPEBpallleHHs SHEPTUU TPU XUMHUYECKHX PEeaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHUSI O CBOMCTBAX,
COCTaBe, TMOJYUYeHUH W O€30MaCHOM HCITOJIb30BAHWU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTEpHbIE NPU3HAKU IOHSATHM, yCTaHABIMBAThb WX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IIPU OINMCAHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMI HMCIIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JUISl COCTaBJIEHUS (hOpMyIT
BEIIECTB M YPAaBHEHMM XMMMYECKUX peakiuil, cucremarnyeckyro HomeHkiatypy (IUPAC) u
TpPUBMAJIbHbIE HA3BAHUS OTAEIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbIH Ia3, yIJIeKHCIbIH Ta3,
aMMMaK, raiéHas U3BeCTh, Heran€Has U3BeCTb, MUThEBask COJla, MUPUT U JAPYyTHe);

c(OPMHPOBAHHOCTh yYMEHHUI ONpEeAENATh BAJEHTHOCTh M CTEMEHb OKHCICHHS XMMHUYECKHX
AIIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKAasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COECTMHEHU;

c(hOopMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAJIC)KHOCTh HEOPTAaHUIECKUX BEIIECTB MO MX
COCTaBYy K OMPENEIEHHOMY KJIAacCy/TpyIIe COeTUHEHHH (TPOCThIE BEIIECTBA — METaUlbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUBI, COITH);

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I PacCKpbIBaTb CMBICI NICPUOANYCCKOI'O 3aKOHA I[ H. Menneneepa u
ACMOHCTPUPOBATH €Iro CUCTCMATU3UPYIOLIYIO, O6’bHCHI/ITeJIBHyIO U NPOTHOCTUYCCKYIO (I)YHKI_II/II/I;



c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEePH30BaTh AJICKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
sneMeHTOoB 14 mnepuonoB Ilepumomndeckoir cuctembl XuUMHYECKHX dieMeHtoB J[. .
MeHeneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHCHHS CBOWCTB XHMMHYECKHX DJJIEMEHTOB M UX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuoandeckoil cucteMbl XUMHAYECKUX d1eMeHToB /. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYeCKHMMHU BEUIECTBAMU C TOMOIIBIO YPABHEHH COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULUUPOBATh XHUMHUYECKHE PEAKLUU [0 Pa3IMYHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrouiux BEIIECTB, TEIIOBOMY 3((deKTy peaxium,
U3MEHEHHIO CTETICHEH OKMCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPABHEHMsI pEaKUUN pPa3JIMYHBIX TUIIOB, MOJHBIE U
COKpAIllEHHbIE ypaBHEHUS peakLUil MOHHOro OOMEHA, YYUTBIBAsl YCIOBHS, MPH KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

Cq)OpMHpOBaHHOCTB YMeHI/Iﬁ MMpOBOANTL PCAKIUH, INOATBCPKIAKOIIUC Ka4yeCTBEHHBIM COCTaB
PA3INYHBIX HCOPTAHUYCCKUX BCUICCTB, pACIIO3HABATH OIIBITHBIM HYTGM HOHBI, IPUCYTCTBYIOIIUC
B BOAHLIX PAaCTBOpAaX HCOPraHUMYCCKUX BCUICCTB;

c(OpPMUPOBAHHOCTh YMEHUH pacKpbIBaTb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCpPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c()OPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH peakluud OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3acicTBus (mpuniun Jle [llaTense);

C(i)OpMI/IpOBaHHOCTB yMeHI/II\/’I XapaKTCpU30BaTb XUMHUUYCCKHUEC IPOLECCHI, JICKAIIHUEC B OCHOBC
MNPOMBIINIJICHHOTO  ITOJYUCHUA CGpHOfI KHUCJIOThI, aMMHaKa, a TaKXe C(i)OpMI/IpOBaHHOCTI)
HpeI[CTaBJ'ICHI/Iﬁ 00 06IJ_[I/IX HAaYYHBIX NPHUHOHUIIAX U 3KOJIOTHYCCKHUX np06neMax XHUMHUYCCKOI'O
IMPOU3BOACTBA,

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMUCIECHUS C UCIHOJIb30BAHUEM IOHSTUS «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHM ra30oB MPU XUMUYECKUX PEAKIUSAX, MACChI
BEIIECTBA WJIM 00BbEMA Ta30B [0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce UM 00bEMY OJHOTO
U3 Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, TEIIOBOro 3¢ @dexkra peaknuu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCCHI BEIIECTB, IPEBPAILICHHUS U COXPAHEHHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOJATh TMpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBIIOJHATH XUMHUECKHH  HKCIEPUMEHT
(pa3noxkeHue TMepoKCHIa BOAOPOAA B MPHUCYTCTBHM KaTajlM3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHaT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PELICHHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30IaCHOCTH NPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISAThH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;



c(hOpMUPOBAHHOCTh

JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOIIOIATh MPABHIIA YKOJIOTUYECKH IEIeCO00Pa3HOTO MOBECHUS B
ObITY W TPYAOBOH [ESITEIBHOCTH B IEISX COXPAHEHHs CBOCTO 370POBbSI M OKPYKArOIICH
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTh BO3ICHCTBUS HA JKMBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEILECTB, MOHUMAas cMbIci mokaszaresns [1JIK, mosicHATh Ha mpuMepax CrocoObl YMEHBIICHUS H

YMEHUN KPUTHYECKU

aHaJIM3UPOBATh

MMpEaoTBpaAICHUA UX BPECIHOI'O BOS,Z[CfICTBHH Ha OpraHu3M 4Y€JIOBCKaA,

JIA o6yqa101u14xc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMHU 3O0POBBA: YMCHHUEC IIPUMCHATh 3HAHUA

XUMHUYECKYI0 HH(MOpPMAIIHUIO,
MOJy9aeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpEACTBa MacCOBOW KOMMYHHWKanuu, WHTepHET u

00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHMA BEIIECCTB U XUMHYCCKUX HBHCHHﬁ;

JJIA  CIICIIBIX U CJ'Ia6OBI/I,I[5[H_II/IX 06yqaloumxc;1: YMCHHE HCIIOJIB30BATh peJ'IBe(bHO'TOLIGIIHYIO

cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

10 KJIACC

TEMATHYECKOE INTAHUPOBAHUME

n/n

Pa3zgea 1. Teopernueck

HaumenoBanue
pa3aesioB U TeEM

NMPOrpaMmbl

KoaunuecTBo yacoB

KonTposabHubie

Bcero
padoThI

IIpakT4yeckue
padoThI

He OCHOBBI oprannquKoﬁ XHUMHH

DJIeKTPOHHbIE
(uudpossbie)

oOpa3oBaTe/ibHbIE

pecypchl

11

IIpenmer
OPraHUYEeCKOU
xuMmuu. Teopus
IIPOBEICHUS
pe3ynbTaToB A.
M. bytneposa

Hroro no pazgeny

Pa3nen 2. YraeBonopoabt

2.1

[Ipenenbubie
YTJIEBOAOPOABI
— aJIKaHbl

2.2

Henpenenbusie
yIJIEBOAOPOABIL:
AJIKEHBI,
aJIKa/INEHbI,
AJIKUHBL.

2.3

2.4

Apomaruyeckue
YTI€BOIOPOIBI
[Ipuponusie
VCTOYHUKU
YII€BOIOPOIOB




U UX
nepepadoTka

Hroro no pazneny

13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 Cruptsl. Denon 3 0 0
AJLIEruaml.
KapGonoBsie
3.2 KHCIIOTBI. 6 0 1
CnoxHblie
a¢upsl
3.3 VYrineBosl 3 0 0
Hroro mo pazueny 13
Pasznen 4. A3oTconepkamye OpraHudecKkue coe{uHeHust
4.1 AMuUHBL 0 0
3
AMHHOKHUCHOTHI. benku
Hroro no pazneny 3 0 0
Paspnen S. BeicokoMoJIeKy IsipHbIE COCAUHEHHUS
[1nactmaccel. Kayuyku. 5 1 0
Bonoxkna
Hroro mo pazueny 2
OBUIEE
KOJIMYECTBO
34 2 2
YACOB I10
I[TPOI'PAMME
11 KNNACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pasaenoB uTeM  Bceer KonrpoubHbl IIpakTnyeckn
o0pa3zoBaTe/ibHbI
n NporpamMmsbl 0 e padoThI e padoThI
e pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue
aTOMOB.
[Tepuonnueckuii
11 aKoRH 3 0 0
[Tepnonnueckas
cucTeMa 1o

anemeHTam JI.
H. Menneneena




Crpoenue
BEIIIECTBA.
1.2 »

MHoroo6pasue

BEILIECTB

13 XUMHUYECKHUE 6 1 1
MPOLECCHI

Hroro no pazueny 13

Pa3nes 2. Heopranmueckasi XuMust

2.1 Merauisl 6

2.2 Hemeraiuisl 9
CBs3b
HEOPraHuYeCcKu

23 P 2 0 0
X A XUMHUYECKHX
BEILLECTB

Htoro no pazneny 17

Pa3zgen 3. XuMus M 'KU3HL

3.1 XuMHUSA U KU3HD 4 0 0
Hroro no pazgeny 4
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 3
TTPOT'PAMME

ITOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

KoanuyecTBo 4acoB

Ne
Kontpo Mpakruu  /[lara

n/  Tema ypoka
Bcero JIbHbIE ecKue H3YYeHHs
n HHe

padoTsbI padoTsbI

IIpumeua

IIpenmer
OpraHNYECKOM
XUMUU: €€
BO3HUKHOBEHHE,
pa3BUTHE U 3HAUCHUE
B ITOJIYYCHHUH HOBBIX
BEIIECTB U 08.09.2023
MarepuanoB. Teopus
CTPOCHUS
OpTraHUYECKUX
coenuHECHM A.M.

Bbytneposa, eé




OCHOBHBIC
IIOJIOKCHU S

CTpyKTypHBIE
thopmybt
OpPTaHMYECKUX
BemiecTB. I'oMoorus,
HU30MEpUS.
Xumuueckast cBs3b B 15.09.2023
OpPraHMYECKUX
COCTMHCHHSX
KpaTHBIE CBSI3U, G- H
T-CBSI3H.

CrapTtoBas
MAarHOCTHUKA 22.09.2023

IIpencrasienue o
KITACCH(UKAITIH
OpraHn4ecKux
BEIIECTB.
Homenknarypa
OpraHn4ecKux
COCIMHEHU
(cucremarnueckas) u 1 0 0 29.09.2023
TPUBUAJILHBIC
Ha3BaHUA
BOKHEHIIUX
IpeJICTaBUTENEH
KJIaCCOB
OpraHn4yecKux
BEIIECTB.

AJIKaHEL: COCTaB U
CTpOCHHUE,
TOMOJIOTUYECKUH P,
MertaH u 3TaH —
MpOoCTENIINE 1 0 0
TIpEICTABUTENH 06.10.2023
aJIKaHOB: COCTAaB,
XHUMHUYECKOE

CTPOCHUC.

duznueckue u
XHMHYECKHE
CBOMCTBA aJKaHOB
(peakuuu 3amernIeHus
¥ TOpEHHS), 13.10.2023
HaxO0XJCHUE B
MIPUPOJIE, TTOTYICHIE
U IpUMEHEHHUE.

AJKEHBI: COCTaB U

1 0 0 20.10.2023

CTPOCHHUE,




TOMOJIOTUYECKUM PSiA.
OTUIICH U IPOIUJICH —
MpocTenIre
MIPEACTABUTENN
AJIKEHOB: COCTaB,
XUMUYECKOE
CTpOEHHE.

dusnyeckue u
XUMUYECKHE
CBOICTBa aJKEHOB
(peakruu
THIPUPOBAHMUS,
raJIor€HUpOBaHuA,
TUIpaTalyy,
OKHCJIEHUS U
MOJTUMEPU3AIINN )
HaXO0K/ICHHUE B
MIpUPO/IE, TTOTyUYEeHUE
U IPUMEHEHHE.
IIpakTuueckue
paboter Ne 1.
«lTomyueHnune sTmieHa
U U3Y4EHHUE ero
CBOMCTB»

27.10.2023

10.11.2023

10

11

AnkaaueHsl:
OyraaueH-1,3 u
MeTHIoyTaauneH-1,3:
CTpOCHHUE,
Ba)KHEHIIIHE
XUMHUYECKHE
CBOIicTBa (peakuus
MOJTUMEPHU3ALINH ).
ITonyuyenue
CHHTETHYECKOIO
Kay4yKa U PE3UHBI.

AJIKWHBI: COCTaB U
0COOEHHOCTH
CTPOEHUS,
TOMOJIOTUYECKUH Psijl.
AnerniieH —
MPOCTENIINNA
MIPEICTABUTEIND
AJIKUHOB: COCTaB,
CTpOCHHUE,
¢usnueckue u
XHMHYECKHE
cBOiicTBa (peakuun
TUAPUPOBAHUS,
rajOreHUPOBAHMSI,

17.11.2023

24.11.2023




TUIpaTaliu
,TOpEHus),

HOJIy4€HHUE U
MIpUMEHEHNE

12

13

Ornpenenenue
MOJIEKYJIIPHOU
thopmybt
OpraHu4ecKoro
BEILIECTBA I10
MacCOBBIM JIOJISIM
aTOMOB XMMHUYECKUX
3JIEMEHTOB

Apensl: 0eH30T U
TOIYOJI, COCTaB,
XHUMUYECKOe
CTpOCHHUE MOJIEKY,
¢uznveckue u
XUMHAYECKHE
cBOifcTBa (peakuuu
rajJlOTeHUPOBaHUS U
HUTPOBAHUS),
NOJy4YeHUE U
NPUMEHEHHE.
Bnusinue GeH3zona Ha
OpraHu3M UeJIOBeKa.

01.12.2023

08.12.2023

14

15

I'enerndeckast CBSI3b
MEXITY
YTIIEBOIOPOAAME
,JIPUHAIIEKAITIX K
pa3IMYHBIM KJIaCCaM.
Pacuétsl no
YpaBHEHUIO
XUMHUYECKON
peaxiuu.
IIpupoausie
HMCTOYHHUKHU
YTIIEBOJOPOJIOB.
IIpuponHslii ra3z u
MOy THBIC HE(TIHBIC
ra3bl. KaMeHHBbII
YTOJIb ¥ IPOAYKTHI
ero mepepadoTKH.

15.12.2023

22.12.2023

16

Hedtb u e
MIPOUCXOXKICHHE.
Cnoco0sr
nepepabdoTKH HePTH:
NeperoHKa, KpeKHHT
(TepMuUecKwit,
KaTaJIMTHYECKHI ).

29.12.2023




17

18

IIpomyxTsl
nepepaboTKH HePTH,
UX IPUMEHEHHE B
MPOMBIIIIJIEHHOCTH U
B OBITY.

Kontponbnas pabora
3a [ monmyronue

IIpenenbHbie
OJIHOATOMHBIE
CITUPTHL: METAHOJ U
3TaHOJ: CTPOEHHUE,
(hm3uIecKue u
XUMHYECKHE
CBOICcTBa (peakuuu C
aKTUBHBIMH
MeTaljIaMH,
raJloreHoBOJ0POIaMHI
, TOpeHHe),
MIpUMEHEHHE.
Bonoponnas cBsi3b
MEXly MOJIEKYJIaMHU
cnuptoB. JlelicTBue
METaHoJa U ATAaHOIA
Ha OpTraHu3M
YeIoBeKa.

27.10.2023

12.01.2024

19

MHoroatomMHbIe
CIHPTBHL:
STHJICHTJIUKONb U
TJIMLEPUH: CTPOCHHE,
(uznveckue u
XUMHUYECKHE
CBOMCTBa
(B3auMonencTBUE CO
IIETIOYHBIMU
MeTaJlJIaMH,
KayeCTBEHHAS
peakuus Ha
MHOTOaTOMHBIE
cnupThl). JlelicTBue
Ha OpPTaHU3M
YeloBeKa.
IIpumenenne
TIALIEPUHA U
STHJICHTJIUKOJIS.

19.01.2024

20

®eHou: CTpOeHUE
MOJICKYJTBI,
(uznveckue u
XUMUYCCKHE
cBOiicTBa (heHoa.

26.01.2024




21

TokcHyHOCTD
tenona. [Ipumenenne
heron

ANLIeruaer:
dhopmanbaerun u
areTanbAeT s,
CTpOCHHE,
¢uznveckue u
XUMHYECKHE
CBOWCTBa (peaKuu
OKHCIICHUS 1
BOCCTaHOBJICHUS,
Ka4eCTBCHHBIC
peaxium), IoJdydIeHne
U IPIMEHEHHE.

02.02.2024

22

OOHOOCHOBHBIE
NpeaebHbIE
KapOOHOBEIE
KHCJIIOTHI.
MypaBpuHas u
YKCYCHast KUCJIOTHI:
CTpOCHHUE,
(hnznueckue u
XUMHNYECCKHEC
cBoiicTBa (00rTHIe
CBOMCTBA KHCIIOT,
peaxnus
3TepudUKaILINN),
MOJy4YeHUE U
NPUMEHEHHE.

09.02.2024

23

24

25

IIpakTuueckue
paboThl Ne 2 «
CaoiicTBa pacTBOpa
YKCYCHOHM KHCIIOTBD»

CreapuHoBas u
OJIEMHOBASI KMCIIOTHI
KaK MpeICcTaBUTeNn
BBICHIMX KapOOHOBBIX
KHUCJIOT. MbL1a Kak
COJIM BBICHIMX
KapOOHOBBIX KHCJIOT,
MX MOIOIIIee
JIEHICTBHE.

Crnoxuable 3pHUpHI KaK
MIPOM3BOIHEIC
KapOOHOBBIX KHCJIOT.
I'uaponus cnoxHbIX

3¢hupos.

16.02.2024

01.03.2024

15.03.2024




26

27

28

Kupsr. 'maponuz
*)upoB. [IpumeneHve
JKUPOB.
Buonorudeckas ponib
KUPOB

VYTIeBoasl: COCTaB,
KJTACCH(UKAITHSI
YIJI€BOA0OB (MOHO-,
- 1
MOJIUCAXaPHIbI).
T'mroxo3za —
MPOCTENITNNA
MOHOCaXapHI;
0COOEHHOCTH
CTPOCHU MOJICKYIJIBI,
(hmnzuueckue u
XUMHYECKHE
CBOICTBA TJIFOKO3BI
(B3amMoericTBIE C
THUAPOKCHIOM
menu(Il), okucnenue
aMMHUAYHBIM
pacTBOpoM OKcHIa
cepeopa(l),
BOCCTaHOBJICHUE,
OpO’KEeHHE TITFOKO3HI),
HaXO0XJIEHUE B
npupoze,
MpUMEHEHNE
TJTFOKO3BI,
Ouosoruyeckas poib
B
KUBHEACATCIBbHOCTU
OpraHM3Ma 4YelloBeKa.
®doTocuHTE3.
DpyKTO3a KaK U30Mep
TJTFOKO3BI.

Kpaxman u
LEJUTIONI03a KaK
NPUPOJIHBIC
MOJIMMEPBI: CTPOCHUE
Kpaxmana u
LEJUTIOIO3bI,
(buznveckue u
XUMHAYECKHE
CBOICTBa Kpaxmasa
(runponus,
KadeCTBECHHAs
PeaKus ¢ HOI0M).

22.03.2024

05.04.2024

12.04.2024




29

30

IIpomexyTrounas
aTTecTalus.

Konrtponbsnas padora.

AMMHBI: METUJIAMUH
— mpocTenmuit
MIPEJICTABUTEIh
aMUHOB: COCTaB,
XUMHYECKOE
CTpOEHHE,
¢uznueckue u
XUMHYECKHE
CBOCTBA (PEaKITNH C
KHCJIOTaMU H
TOPEHHUS),
HaXOXK/ICHUE B
TIPHUPO/IE.

19.04.2024

26.04.2024

31

AMMHOKHCIIOTBI KaK
am(poTepHbIS
OpraHUYecKue
COCJIUHEHMUSI.
dusnueckue u
XHMHYECKHE
CBOICTBa
aMUHOKHCIIOT (Ha
MIpUMepe TIIHALNHA).
buomornueckoe
3HAYCHUE
aMHHOKHCIIOT.
CHHTE3 NENTHIOB.

03.05.2024

32

benku kak
MIPUPOJTHBIE
MTOJTUMEPHI.
IlepBryHas,
BTOpUYHAS U
TpeTUYHAs CTPYKTypa
O6enkoB. XUMHIECKUE
CBOICTBA OEIIKOB:
TUPOIIH3,
JICHATYPALIUs,
KaueCTBCHHBIC
peaKiuu Ha OCJIKH.

10.05.2024

33

OCHOBHbIE TOHATHS
XUMUHN
BBICOKOMOJICKYJISIPHBI
X COEJTMHEHUM:
MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO,
CTEMeHb
MOJIMMEPHU3ALINH,

17.05.2024




34

cpemHss
MOJIEKYJIIpHas Macca.
OCHOBHBIC METOBI
CHUHTE3a
BBICOKOMOJIEKY IS PHBI
X COCIUHCHUN —
MOJIUMEPU3ALUS U
ITOJTUKOHICHCAITHS.

IInacTmaccer
(monuaTHIIEH,
HOJIUTIPOTIHJICH,
HOJMBUHWIXIIOPUI,
MOJICTUPOIT).
Harypanbnslii u
CHUHTETHYECKHE
Kay9qyKH
(O6yTanneHoBbIH,
XJIOPOIIPEHOBBIN U
W30TPEHOBBIN).
BonokHna:
HaTypaJbHbIC
(XJI0TIOK, TIIEPCTH,
mENK),
HCKYCCTBCHHBIE
(arieraTHOE BOJIOKHO
BHCKO032),
CHHTETHUYECKHE
(kampoH ¥ JaBcaH).

24.05.2024

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34 3

NOYPOYHOE MIAHUPOBAHUE
11 KINACC

Ne
n/
I

Tema ypoka

XUMHUYECKUH
DJIEMEHT. ATOM.
OneKTpoHHas
Pa3HOBHUIHOCTH
aTOMOB

[Tepuoanueckuii
3aKOH U

KoJsnuyecTBo 4acoB

KonTpoJs
HbIE
padoThI

Bce
ro

JlaTa
IIpakTHyec  HM3Y4eH

Kue padorpr Ui

IIpumeua
HHE




[Tepuonnueckas
cucTema c
anementamu JI. W.
MenneneeBa, ux
CBSI3b C COBPEMECHHOM
TEOpUEH aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB
3JI€MEHTaPHBIX
3JIEMEHTOB U UX
COEAMHEHUH 11O
rpymnmnam u
nepuoaaM. 3Ha4CHHE
MEPUOIUYECKOTO
IpaBa U CUCTEMBI
3JIEMEHTOB TUTAHUSA
.. MeHaeneeBa B
HayKe pa3BUTHS

CrtpoeHue BemiecTna.
XuMmuyeckas CBs3b,
€€ BHJIbl; MEXaHU3MBbI
oOpa3zoBaHHs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBs3b

BaneHTHOCTD.
DIeKTpooTpULIATEh
HocTh. CTeneHp
OKHCJICHHMS.
BemectBa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
BEIIECTBA

IIpennoxenue o
JUCTIEPCHBIX
Pa3MBIIUICHUSX.
UctuaHbie n
KOJIJIOUTHEIC
pactBopbl. MaccoBas
JIOJISI BEIIECTBA B
pactBope

. Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIMHECHUM.




I'eneTnyeckas cBsI3b
HEOPraHUYECKUX
BEIIIECTB, Pa3JIMYHbBIX
KJIacCOB

Knaccudpukanus
XUMHYECKHX
BELIECTB B
HEOPraHUYeCKOu 1
OpraHNu4ecKou
XUMUU. 3aKOH
COXpaHEHUs
MaCCOBBIX BEIIECTB;
3aKOH COXpaHEHUS U
peoOpa3oBaHUs
SHEPTUH MPU
JTUHAMHYECKUX
peakuusax

CKOpoCTh peaKkumm.
OOpaTtumbie
COCTOSIHUSI.
Xumuyeckoe
paBHOBECHE

10

11

[IpakTnueckas
pabora Ne 1.
«Bnusaue
pa3IMYHbIX
¢dakTopoB Ha
CKOPOCTHOU PEKUM»

ONEKTPOIUTHYECKAS
JUCCOLAIUS.
IIpennoxenue o
BOZOPOJHOM
uHaukarope (pH).
Peaknun nonHoro
oOmeHa. ['maponus
YKa3aHHBIX U
HEOpPraHUYECKUX
BELIECTB

12

OKHUCIUTEITBHO-
BOCCTaHOBUTEJIbHEIC
COCTOSIHHSL.
[Ipennoxenue 06
ANEKTPOIIH3E
pacrmiiaBoB u




pacTBOpPOB COJIEH

13

14

15

KonTtposnsHas pabora
110 pasjeiy
«Teopetnueckue
OCHOBBI XUMUN»

Meramnsl, ux
MOJIOJKEHUE B
[Tepuonnueckon
CHCTEME C
anemeHntamu /1. .
MeHnpaeneeBa u
0COOEHHOCTH
TBEPJIOCTH aTOMOB.
OO6mue puznueckue
CBOMCTBAa METAJIOB

CruiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKU I
P HANIPSKEHHBIX
METaJJIOB

16

17

18

XUMUYECKHe

CBOMCTBa

OpraHNUYeCKHUX

METaJUIOB (HATPHH, 1
KaJluM, KaJlblui,

Mar"uii, aTFOMUHH )

U UX COeIUHEHUN

XUMHUYECKHE
CBOMCTBA XpoOMa,
MEIH U UX
COECTMHEHUH

XUMHUYECKHE
CBOMCTBA IIMHKA,
JKenesa u ux
COECTMHEHUH

19

20

[IpakTnueckas
pabota Ne 2.
«Pemenue
JKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe
«MeTab»»

Hemetamisl, ux
MOJIOKEHUE B
[Tepuonnueckon
CUCTEME C




anemeHnramu /1. U.
Menneneesa u
0COOEHHOCTH
HanpsHKEHUsI aTOMOB

21

22

23

24

25

26

27

dusnyeckue

CBOICTBA

HEMETAaJIJIOB.

AunmoTponus

HEMEeTaJIOB (I10 1
MPUHIIUITY
KHUCJIOPOJIa, CEPBHI,
docdopa u
KHCJIOPO/Ia)
XUMHYECKHUE
CBOICTBA raJIOT€HOB,
CepBI U UX
COEAMHEHHI

XUMHYECKHE
CBOICTBA a30Ta,
docdopa u ux
COCTMHCHUI
XUMHYECKHE
CBOMCTBA OTXOJIOB,
KPEMHHUS U UX
COCIMHCHHI

IIpumeHeHue
YCTOMYUBOCTH
HEMETAJUIOB U UX
COCIMHEHU I

O0600mmenue u
CHCTeMaTHu3aIus
3HAHUH T10 TeMe
«Hemeranmbny.
Brraucnenus 1o
YpPaBHEHUSM BETpa U
TEPMOXUMHUYECKUX
pacd€ToB

IIpaxTrueckas
pabota Ne 3.
«Pemrenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«HeMeTamisi»y

28

KonrtponbHas pabora 1




0 TeEMaM
«MeTanasl» 1
«Hemertamie

Heopranuueckue u
OpraHUYEeCKUe
KHUCJIOTBI.

29
Heoprannueckue u
OpraHuyecKue

OCHOBAaHMH

AmpotepHbie
HEOpPTaHUYECKUE U
OpraHHYECKUe

30 COEIUHEHUS.
I'enernueckas CBs3b
HEOPraHMYECKUX H
HAyYHBIX BEIICCTB

Ponp xumuu B

yTIEBOJIOPOJIE,
31 SHEPTEeTUYECKOU U
HHUIEBON

0e30I1acHOCTH,

Pa3BUTHU MCOAUTTMHBI

[pexncraBnenus 06
OOIIMX HAyYHBIX
MPUHIIAIIAX

32 MOy YCHUS
MPOMBIIIUICHHBIX
YCTONYUBBIX
BEIIIECTB

UYenosek B Mupe
33 BEIIECTB U
MaTepuaioB

XuMUs U 310pOBbE
yesoBeKa

34

OBILEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

34




