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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®@3 «O06 obpa3oBanun B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUs (eliepanbHoil 00pa3oBaTebHON IPOrpaMMbl
cpeanero  obmero  ob6paszoBanust (POII  COO), mnpeacraBieHHbix B DenepanrbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTrPAMMBI, U OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus Bocuutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
ITpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMbl 0 XUMHH, K OIPEACTICHUIO 00IIeH cTpaTeruu
00y4yeHMsl, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCs CPEICTBAMM y4eOHOro npeamera «XuMHUs»
s 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIeNTyainbHbIe nmonoxenuss ®I'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHME, IIOJIY4aeMoO€  BBIIYCKHHKaMU  0011e00pa3oBaTeIbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpLIAIOIIMM 3TalloM pealu3aluy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPOBI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO U NPUPOIHON Cpejie.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeICTBAMU y4eOHOro npeamera «XuMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IpOrpaMMe M0 XUMHM € Y4€TOM cHenu(UKM HayKd XHUMHUH, €€ 3HAYeHUs B
MO3HAHUM IPUPOJIbI U B MATEPUAIIbHON KU3HU OOIECTBA, a TAKKe ¢ YUETOM OOIUX LeNel U
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero o0Iuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UIpPaeT 0coOyI0 poJib B COBPEMEHHOM
LIMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YeI0BeKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTUMHU ECTECTBEHHBIMU HAYKaMHU, XHUMHUS CTaJla HEOThEMIIEMOMN
4acTbl0 MUPOBOHM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaxJ0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTelibHas, KaK HayKa BBICOKHUX
TEXHOJIOTMIl HalpaBjl€Ha Ha pelleHHe [I0OANbHBIX NpPo0JieM YCTOMYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOJOTHUECKOM O€30MaCHOCTH U OXPaHbl
3JI0POBB.

B coorBercTBHM C OOMMMH LENSIMH W TNPUHLUIAMH CpPEIHEro ooOmiero oOpazoBaHMS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaroIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTraBisitolmiuMHy npeameTa « XuMus» BISI0TCS 0a30Bble Kypchl — «OpraHnudeckast XUMHs»
U «O0111as1 1 HEOPraHMYECKasi XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUs KOTOPBIX SIBJISIOTCS
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Crtpykrypa comepkanust KypcoB — «Opranndeckas xumus» u «O0mmas U HeopraHu4ecKast
XUMHUS» c(HOPMUPOBaHA B TIporpamMMme MO0 XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/a K U3YYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWK Ha
OnpeAeiEHHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCHUECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenust 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTUBHBIX COCIMHEHHMH. B Kypce OpraHMuecKol XUMHU IOTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATIHHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM yrjOM 3peHHsS B TIpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTPHBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HEOpPraHWYECKask XUMHUS» OOYJAOIIMMCS TPEIOCTABISETCS BO3MOYKHOCTH OCO3HATH
3HAYCHHE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINH,
riIy0Ke TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei o
OOBSACHSIONIEH U IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHWN O BaXKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHseTcss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON IEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPUU W MPAKTHUSCKUX MPHIOKECHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX IPOOIeMaxX, CBA3AHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOTIOTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a7ad. B 1emom conepxkaHue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4aromXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBJICHUIN MYyTEM 3KCIIEPUMEHTA
W pEIIeHUS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TCOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
YHEPTreTUUYECKUX PECYPCOB, CHIPHS, CO3/IAaHUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B nuane perienus 3a1a4 BOCIUTaHUS, PA3BUTHUS M COIIMANTU3ALINN 00yYarOIINXCs IPUHATHIE
MporpaMMoil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs W TIOCTPOCHUS TpeaMeTa
npelycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBbHBIX Y4YEOHBIX NEWCTBUIA, MMEIOIUX 0a30BOe
3HAQYCHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIBHOCTU: pEIICHUs] MpoOiieM, IMOWCKa, aHauu3a |
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITCIALHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUU.

B npaktuke npernogaBaHusi XMMUAY Kak Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPETHEr0 0011Ier0 00pa3oBaHus, TIPHU ONIPEICTICHUN COIEPKATSIIBHOM XapaKTEPUCTHKU
nuejaeil M3ydeHWs MpeJMeTa HalpaBlIEHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIaCTM COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOMYECKON TOYKH 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeleH H3ydeHUs

MpeaAMCTa ABJACTCA BIOJHC OIMPABAAHHBIM.
CormacHo HHOW TOYKE 3pCHHA TJaBHBIMU LCISIMU HU3YUCHUA MNPEAMETA «XUMHS» Ha
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3aKOHBI U TEOPUU XUMUH, OCBOCHHE SA3bIKAa HAYKH, YCBOCHHE U [IOHUMAHUE CYLIHOCTH JOCTYIHBIX
000011eHNIT MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHHME C HUCTOpPHUEH HX Ppa3BUTUS U
CTaHOBJICHUS;

(dopMHpoBaHHE M pa3BUTHE IPEJICTABICHUM O HAayyHbBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHid, HeOOXOAUMBIX Ui MPUOOPETEHHUS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUICCTB U XUMUYECKUX SABICHUM, UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHON
YKU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHHEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301acHOr0 00pAIeHHs C BEIIECTBAMHU.

Hapsiny ¢ atuM, copepkarenbHas XapaKTepUCTHKA LENEeH U 3a1a4 U3Y4YCHHs NpPeaMETa B
[IporpaMMe 1o XMMHUN YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
cucTeMe cpefHero oouiero oopazoBanus. CeroHs B IpenolaBaHMM XMMHUU B OOJIbIIEH CTENIEHU
OTJAETCS IPEAIOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00YUEeHMsI, OPUEHTHPOBAHHOMN
Ha MOATOTOBKY BBINYCKHUKA 0OIIe00pa30BaTeIbHOM OpraHu3alyy, BIAACIOLIEr0o He HabopoM
3HaHUHM, a (PYHKIMOHAJIBHOM TPaAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMH AKTUBHOTO
IIOJIyYEHUS 3HAaHUHN U IPUMEHEHMS UX B PEAJIbHON KU3HU AJIS PEIIEHUS PAKTUYECKUX 3a/1ad.

B cBa3u ¢ aTMM mnpu u3ydeHMH npeaMera «XHMHsS» JOMHUHUPYIOIEE 3HauCHHE
nproOpeTaroT TaKKue LEeNu U 33a1auu, KakK:

ajianTanys 00yJaronmxcs K yCIOBUSM JUHAMUYHO PA3BUBAIOIIETOC MUPa, (HOpMUPOBAHHE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamM000pa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY TNPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX U3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUN),
UMEIOIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3JIMYHBIX BUIOB JESATEIBLHOCTH: PEeLIeHUs MpolieM,
NOWCKa, aHalm3a W 00paboTKM WHQPOPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHsS OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHUMAcT BaXHOE MECTO B IO3HAHWU XHUMUH, a TAKXKE U1 OLICHKHU C
MO3HIINAN YKOJIOTHYECKOW O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOILECCOB
Ha OpPTraHN3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
0o0yyaroImuxcs: CHOoCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIOHHbBIE
TEXHOJIOTUH JIIsl OMCKA U aHAJIN3a y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJIepKaHuUs;

dbopmHpoBaHUE U pa3BUTHE Y O0YUYAIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPY MJIAHUPOBAHUU U ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAHUE y 00yUaroumxcs yoekIEHHOCTH B TYMaHUCTUYECKOM HAalIPaBJIEHHOCTH XUMUH,
e€ BaKHOW pOJM B PEUICHWU TITOOAIBHBIX MpPOOJEeM palMOHAIBHOIO MPHUPOJIOIOIB30BaHMS,
MOTIOJIHEHUSI SHEPTreTUUECKUX PECypCOB U COXPAHEHMsI MPHUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpex]HOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBbIO,  TAK)KE MPUOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUM JUIsl IPUHSTHS TPAMOTHBIX PEIIEHUI B CUTYyalUsX,
CBSI3aHHBIX C XMMHUYECKUMH SIBJICHUSIMHU.

B yuebGHOM 1utaHe cpeaHero ooOmiero oOpa3oBaHMsS Y4EOHBIH MTpeaMeT «XHUMHUS»,
u3ydaeMblii Ha 6a30BOM YpOBHE, SIBJISIETCS 0053aTEIbHBIM y4EOHBIM IIPEMETOM.

OO61ee ynCiIO 4acoB, OTBEAEHHBIX JJISl U3y4EHHUS XMMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
o0rmrero obpazoBanusi, coctaBiser 68 yaco: B 10 kmacce — 34 yaca (1 yac B Hezemno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).
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COJAEPKAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opranudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B IIOJIyYE€HUU HOBBIX BELIECTB U MaTepUasoB. Teopus CTPOEHUsI OPraHMYECKUX COCIUHEHUH A.
M. bytnepoBa, €€ OocHOBHbIE NONOKEHUA. CTPyKTYpHbIE (OPMYJbI OPraHMYECKUX BELIECTB.
['omosorus, nzomepus. XUMHUYECKas CBsSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccu(pukauy OpraHuuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COEMHEHUH (cucTeMaTuieckas) ¥ TpUBUAJIbHbIE Ha3BaHUS BaKHEMIINX ITPeICTaBUTENIEH KIIaCCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METOJ/Ib M3YUYEHHUS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYecKUX BEILIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE W ONMCAHUWE JEMOHCTPALlMOHHBIX OIBITOB IO
[IPEBPALIEHUIO OPTAaHUYECKUX BELIECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psaja. MeraH W 3TaH — mpocTeiliune
IPEJCTaBUTEIN ANKAHOB: (PU3UYECKHE U XUMUUECKUE CBOWCTBA (peaKuK 3aMeILeHHsI K TOPEHUs]),
HaXO0X/IEHUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUN psiAl. DTUIEH U NPONWIEH — IpOocTeime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJloreHUpOBAHUs, TUAPATALUHU, OKUCIICHUS U NOJIMMEPHU3aluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraameH-1,3 m metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE XHUMHYCCKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMsS, TOMOJIOTMYECKUH psiA. AUETHIEH —
IPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKME W XMMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUSI W HUTPOBAHMS), MOJy4YE€HUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmpo8anus), noayieHue u
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBsI3b  MEXKIY  YIVIEBOJOPOAAMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOUYHUKU YTIIEBOJOPOIOB. [IpupoaHbIi ra3 U MONYTHbIE HEQPTSIHBIEC Ta3bl.
Hedb u e€ nponcxoxaenue. CrocoObl mepepaboTKu HEPTH: IEPEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTaJuThuueckuit), muponu3. Ilpoaykrel mnepepa®oTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrosb ¥ MPOYKTHI €ro nepepadboTKy.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB U MX MPEBPAICHUN: 03HAKOMIJICHHE C
o0pa3laMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTs» u «Yromiab», MoienupoBaHue
MOJIEKYJI YTJIEBOJAOPOJOB U TaJlOT€HONPOU3BOJHBIX, IPOBEIEHUE IPAKTUYECKON pPabOThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1aun.

Bbruncinenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA WJIM TPOAYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
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N3 UCXOJAHBIX BCHICCTB WX IIPOJAYKTOB péHKHHH)

O G OT EVA A i@k opranuyeckue coelMHEHUA
ANEKIpR At NORIOMOMD e criupThl. MeraHon W 3TaHON: CTpOoeHHE, (U3NYECKUE U
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puMeHeHne. BotopoaHble CBA3U MEXKIY MOJIEKYJIaMHU CIIUPTOB. [[eficTBHE METaHOJIa U 3TAHOJIA

Ha OpraHuvs3M 4€JIOBCKaA.

MHuoroaroMHbIe CIIUPTHI. OTUIICHIIMKOJIb H TJIMLOCPpUH: CTPOCHHC, (I)I/I3I/I‘-IGCKI/IC u

XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C
MHOr0OaTOMHbIe cnupThl). /[leficTBue Ha
STUJICHIJIMKOJIS.

0 LIEJIOYHBIMU METaJlJlaMH, KaUeCTBEHHAs peaklus Ha
opranusM denoBeka. llpumeHeHue riunepuHa u

DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKHUE U XUMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.

[Tpumenenue denona.

AJIBI[CFI/II[BI " KenioHbl. (DopManbz[em;[, alCTaJlbACruJA: CTPOCHUC, (1)I/ISI/I‘I€CKI/IC u
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS W BOCCTAHOBJICHUS, KaYCCTBCHHBIC pCaKHI/II/I),

MOJIY4YCHHEC U ITPUMCHCHUC.

OnHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAasl U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME /TS Kiacca KUCIIOT, PEaKIHs
stepudukanmuu), MoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KAPOOHOBBIX KHUCIOT, UX

MOIOIIIee IEHCTBHE.

Crnoxnble 3UpPbl KaKk TPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MApOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buonoruueckas poib KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKaIus

yIJ1€BOJOB (MOHO-, 1U- U nojaucaxapuabl). ['moko3a —

OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenue aMMuauHbIM paCTBOPOM OKCHJIA

cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE

FJ'II-OKOSBI), HaXxO0XIACHUC B IIPpHUPOAC, IMPHUMCHCHUC,

Oouonoruueckas posib. @otocunTre3. @pyKTO3a KaK H30MEp IIIFOKO3BI.
Kpaxman u nemiono3a Kak npupojHble moaumepsl. CTpoeHHe Kpaxmalla U LEeJUTHI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'HIpoJIu3, KaUeCTBEHHAs PEaKus C UOJA0M).
OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPALICHUI: INPOBEIECHUE,

HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkIMy OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anbaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxkcugom meau(Il), B3aumoaeiicTeie kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOWU KHCIIOTHI.

PacuérHble 3a/1a4un.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, o0OBbEMA, KOJIMYECTBA
HCXOJIHOTO BEIIEeCTBA WIIM MPOLYKTa PEAKILIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN MIPOIYKTOB PEAKIUN).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHnueckue coequHenus. dusnueckne u XuMHYECKHe
CBOWCTBA AaMHUHOKHCIOT (HAa NpuMepe TIIUIMHA). buojornueckoe 3HaueHHE aMHHOKHUCIIOT.

Ilentunaer.

benku kak mpuUpoaHBIE BHICOKOMOIEKYISIpHBIE coeAnHeHus. [lepBUuYHas, BTOpUYHAS U
TpEeTUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIU3, JEHATypaIus,

KauCCTBCHHBIC PCAKIIUN HA OCIKH.
BKCHCDI/IMeHTaJIBHI)Ie METOJABI HU3YY

€HMs BEIIECTB M HX IIPEBpPAIEHHN: HAOIIOIEHNE U

OMHCAaHNUE JEMOHCTPAIMOHHBIX OMBITOB:
peakiuu 0eIKOB.

ACHATypalus OcIKOB IIpu HarpeBaHWH, UIBCTHBLIC

BbicokoMo1eKyIsIpHBIE COCIUHEHHUS
OcHOBHbBIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIHMMEp,

CTPYKTYPHOC 3BCHO, CTCIICHb IOJUMCPU3ANNH, CPCAHAA MOJICKYJIIPpHAs Macca. OcHoBHbBIC
MET CHHTE3a BBICOKOMOJICKYJISAPHBIX C e,ZII/IHeHI/IfI — MOoJIMMEpHU3aluAa U IMMOJUKOHACHCA .

PHUSI BEIECTB M WX IPEBPAIllCHUN: 03HAKOMJICHHE C

O HCYMERT HORIMCAR 101 v
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Peanuzanus MeXIpeIMETHBIX CBsI3ed NMpU M3y4EeHMM opraHudeckod xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIs1 OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTeCTBEHHO-HAay4yHblE IOHATHUS: SIBJICHHWE, HAY4HbIM (akT, Tumoresa, 3akKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®usnka: mMarepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIe€TUUECKUN YPOBEHD,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BEILIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI MX
U3MEpEHMUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3me, (hOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIrIeBOIbI, JKUPBI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuuIeBble MPOAYKThI, OCHOBBI PallMOHAJIBHOIO IUTAHUSI, MOIOILIUE CPE/CTBA,
JICKapPCTBEHHBIE M KOCMETHUUYECKHE MTPENapaThl, MAaTEPHasIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBBI XUMUH

XuMHUECKUH dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS O000JIO0YKA.
DOHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. OcobeHHOCTH
pacrpeneneHus: IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHask KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u lIlepuonmueckass cucremMa XHMHYECKUX 31eMEHTOB /[l
H. Menneneesa. CBs3p INepUOAUYECKOro 3akoHa M [lepuonmyeckoi CHUCTEMBI XMMHYECKHX
anemenToB JI. 1. MeHnzeneeBa ¢ COBpEeMEHHOM TeOpHEH CTpOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NePUOANUYECKOT0 3aKOHA B Pa3BUTUU HAYKU.

Crpoenne BemiecTBa. XHUMHYECKas CBA3b. BuUabl XMMHUYECKOH CBs3M (KOBaJIGHTHAS
HEeMnoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUcIeHus. IOHbI: KaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne 0 qucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBast 10
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranndeckux coequHeHuil. HomeHknarypa HeopraHnueckux BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAMIECKAIUX K PA3IIMUHBIM KIIACCaM.

Xumuyeckass peakuusa. Kimaccudukanuss XMMHUECKHX peakUuil B HEOPTaHUYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIHUIX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIMAIOMIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

DnekTponuTHdeckas auccornuarus. CwibHbIE U cladbie 37eKTposuThl. Cpena BOIHBIX
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PacTBOPOB BEILIECTB: KHCasl, HEUTpalbHat, eJ0YHasl.
O OKYibtEHTHOEEUdCAHOBITE TEHBIC|pEaKITUN.
SNERKBDPHGHM THR A MCERo 151 M3ydeHns BElIECTB U WX TPEBPALICHUN: JEMOHCTPAIUS

Cepribuiar OF 4 720 «llepupmugeckaq, cuctema xumydeckux onementoB JI. M. Menzeneesa», nsydenne
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U OMHCaHWE JEMOHCTPALMOHHBIX U TAOOPATOPHBIX OMBITOB (Pa3lIoKeHUE MEPOKCH A BOJOPOA B
MPUCYTCTBUHU  KaTajau3aTopa, OMNPENCICHUE Cpeabl PacTBOPOB BEIIECTB C MOMOIIBIO
YHHBEPCATHHOTO MHJIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHUE MPAKTHUECKONH PadOThI
«BnusHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHbie 3agaun.

Pacuétbl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [lonoxenue nemeramnos B [lepronueckoit cucteMe XUuMUYECKUX JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJTOTpONIUSl HEMETAJUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaeposa).

XHWMHYECKHUE CBONCTBA BAXKHEWINIMX HEMETA/UIOB (TaJIOTCHOB, cephl, a3oTa, (ocdopa,
yIJIepoJia U KPEMHUS1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOICOACPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH ).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenne MetamioB B [leproanyeckol cUCTeME XUMUYECKUX 3JeMEHTOB /I,
N. MenpaeneeBa. OCOOCHHOCTH CTPOEHHUS JIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OOiiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSHKECHUN
METaJLIOB.

XHUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, KaJMi, KaJbllUl, MarHWi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61mue criocoObl moay4YeHus: MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJIbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUICKIIMU «MeTallJIbl U CIIaBBI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUJIPOKCHUIA aJTFOMUHUSI C pACTBOPaMHU KHUCJIOT U I1€JI0YEeH, Ka4eCTBEHHbIE PEaKIIMK Ha KaTHOHBI
METaJlIOB).

Pacu€THble 3a0a4n.

Pacuérer macchl BemecTBa uiin 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMMUYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUH, €CIIU OJTHO M3 BEIECTB UMEET IMIPUMECH.

XuMHuS U KM3Hb

Ponp xuMuun B o0ecriedyeHun 3KOJIOTHYECKOM, YHEPTeTUYECKON U MUIIEBOW 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenus 00 0OMMX HAYYHBIX TPUHITUIIAX TPOMBIIIUICHHOTO MOTYYEHUS BaKHEHTITNX
BEIIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPHAIOB: BaKHEHIIME CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMATEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPECHHUS.

XuMHS U 370pOBbE YENOBEKA: IMpaBHJIa HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpENaparos,
MpaBHIIa 0e3011acHOTO HCITOJIb30BaHUSI npenaparoB OBITOBOM XUMUHU
B IIOBCEIHEBHOM KU3HH.

MeXnpeIMETHRIC CBS3H.

Peanu3arus MeKIIpeIMETHBIX CBsI3€H MPU U3YUSHHUH OOIIIeH U HeOpraHMYeCKol XumMun B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHITHH, TakK
U TIOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMHU JUIsl OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOTO
[MKJIA.

OO01ye ecTeCTBeHHO-HAYYHbBIC IOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,

-
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®dusnka: marepus, dHEpPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHuszM, 3KocucTema, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorust: XuMuuecKasi IpOMBIIIUIEHHOCTb, METAJUTYPrHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHraJIoB, CENBCKOXO03SHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJICHHOCTD,
q)apMaLleBTI/IquKaH IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrc€puaiosB, OJICKTPOHHAas MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHHUS OOYyYaroLIMMUCA
poTrpaMM CpPeAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOTPaMM CPEAHEr0 O0IIEeT0 00pa30BaHUs SBIISETCS CUCTEMHO-CSITEIbHOCTHBIHN MOIX O/,

B cooTBeTcCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 001IEro 00pa30BaHus BbIIEIICHBI
CJIEIYIOIIHE COCTABIIAOILINUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEAEICHUIO;

HaJIMYMe MOTUBALUU K 00yUEHUIO;

I[eJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIuXcs PYyKOBOJICTBOBATbCS B CBOEH JIEATEIBLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJOTMUYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTbH )KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOEHUS MTpeIMeTa « XUMUS» IOCTUTalOTCs B €AMHCTBE yUeOHOI
Y BOCIIUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJEaJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIecTBa,
IOPUHATBIMH B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMsI, CIIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH 00YJarOIIMUXCSl.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OTbITa O3HABATENILHOM U MPAKTUUECKON e TEIBHOCTH 00yUYaIOUIMXCs 10 pean3alluy MPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kiaHCcKOro BOCIIUTAHUS:

0CO3HAHMSI 00YJAIOIIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

IIPEJICTABICHNUS. O COLMAJIbHBIX HOPMAax W NPaBWJIAX MEKJIMYHOCTHBIX OTHOLIEHWM B
KOJUJIEKTHBE;

-

o

TOTOBHOCTH K COBMECTHOM TBopquJaoﬁ NeSTeIbHOCTH TPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pemR @Y TR0 ATHAERHTeTEHBIX 32124, BEITTOJIHEHHH XUMUYECKUX YKCIIEPUMEHTOB;
ANEKTROBIHQNIOBMAGEH) npuHuMaTh MOTUBBI, HAMEPEHHUS], IOTUKY M apTryMEHTBI JPYTuX
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LIEHHOCTHOTO OTHOILIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTE€YECTBEHHOM
XUMUU;

YBOXECHHUSI K TIPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAYKU €CTh Pe3yNbTaT JJIUTENbHBIX HAOJI0JCHHUIM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeCa M [O3HABATEIbHBIX MOTHMBOB B IIOJYYEHUHM U IOCIEIYIOLIEM aHaIU3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBSA3aHHBIE C XHUMHUYECKUMHU  SIBIICHUSIMHU,
U TMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHUE M IOCTYNKH CBOMX TOBAapUUIEH C MO3ULIHMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTeH 370poBOro M 0Oe30macHoro obpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofeHusi mpaBui Oe30MmacHOro oOpalleHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TMPaBWJI HMHAWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHHS KOO,
HapKOTHUKOB, KYpEHHUs);

5) TpyA0oBOro BOCIMTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIIENIOBATENBCKOU  JEATEIBbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWU NPAKTUYECKUX 3a7a4 COIHATBHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HU3YUYEHUIO0 TMpodeccuil pa3iudHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISIM TPyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHANBUAYAIBHON TPAaeKTOPUHU 00pa3oBaHus, OyayIiei
poQ)eCCuu U peann3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) PKO0JIOTMY€eCKOIr0 BOCIIUTAHMSA:

HKOJIOTMYECKH I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMIIE;

MOHUMAaHHUA TJI00ANTBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATBLHOM CPEIBI;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTH)KEHUNH XUMHHU JUIS PEIIeHUs BOIPOCOB
paIrMOHAIBHOTO MPUPOIOTIOJIH30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCAILIMX BpEI OKPYKAIOIIEH NPUPOJHOU cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPUSTHBIE YKOJOTUYECKHUE TOCIEACTBUS TPEIPUHUMAESMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJUYMsl PA3BUTOTO DKOJOTHYECKOTO MBIIIJIEHUS, JKOJOTUYECKONW KYJIbTYpPHI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHOW, KOMMYHUKATUBHOMN U COITMAIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO

MPOTHUBOCTOATH UACOJIOTHUH XCMO§1206I/II/I;

7) HEHHOCTH HAVYHOTI'O MO3HAHMA:

0 ﬂé%%}ggxmgﬂgﬂﬁﬁmﬁﬂ OBO33pPEHHs, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pgﬁ zl‘}'r%? ﬁl Q%‘E%%B W PaKTUKU;
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MOHMMAaHUS CHENU(PUKA XUMHH KaK HayKd, OCO3HaHHS e€ poinu B (QOPMUPOBAHUU
paIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHpE KaK O €IMHCTBE IMPUPOAbI M YEJIIOBEKA, B IO3HAHUM NIPUPOIHBIX 3aKOHOMEPHOCTEH H
peIIeHUHU TPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAYMMOCTH XWMHH JUIi COBPEMCHHOW IHMBHIIM3ALAU: B €
T'YMaHUCTHYECKON HAINPaBICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOW
KYJIBTYPBI, PENICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUHU MEIUIMHBI,
o0ecreYeHn: yCIOBH YCIIEITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: [IOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJy4acMbIe 3HAHHS IJIS
aHanmu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHMIA,
YMEHHUS JienaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJIBIO MTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIB30BAaTh XUMUUYECKUE 3HAHUS JIJIS PEIICHUS MPoOJIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYYE€HHMIO HOBBIX 3HAaHUW 1O XHUMHHM B COOTBETCTBUU C KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B PA3IMYHBIX cdepax mpoPecCHOHATbHON 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaThl OCBOGHHS Y4eOHOro Ipeamera «XUMHs» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe s (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKIUCIHUIUTMHAPHEIC
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, SIBIEHUE, MpOoIecc, CUCTeMa, HayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

yHUBEpCaJbHble  ydyeOHble  JieiicTBUA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
peryisTuBHblE), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAJIBHOW TIPAaMOTHOCTH U
COLMAJIBHONM KOMIETEHIMH 00y4aroIuxcs;

CIOCOOHOCTh ~ OOy4YaroIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeaqMeTHble pe3ylbTaThl OTPa)XalOT OBJAJEHUE YHHUBEPCAJIbHBIMU YUE€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OB.HalIeHI/le YHUBEPCAJIbHBIMUA y‘lCﬁHI)IMI/l IMMOo3HaBaTECJIbHBIMHU HBﬁCTBI/lHMI/IZ

1) 0a3oBble JJOrMUYeCKHUE 1eHCTBUS:

CaMOCTOSITENIbHO (D OPMYIHpPOBaTh W AaKTyadU3UpPOBAaTh NPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNsATh ILeNU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA,

TICITONIG30BaTh 1IPH OCBOCHUW 3HAWUU MPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBLACIATH

o

Ceptigukar OE42607FIFEC3 SAEEEC

Xap@ORNVIEH TINOEAMC ABOHATHI M | YCTaHABIMBATh MX  B3aUMOCBS3b, HCIOJIb30BATh

cmmmqmmomm 00BSICHEHUS OT/AEIbHBIX (DAKTOB U SIBJICHUM;
BBIOMPATh OCH QUUA M KPUTEPUH /s KJ1acCU(UKALUU BEUIECTB U XMMHUECKUX PEaKIIHii;

I/I‘II/IHH TBEHHBIE CBA3U MEXAY U MBIMU SIBJICHUAMU;
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CTPOUTH JIOTHYECKUE PACCyXAeHUS (MHAYKTHUBHBIC, 1€ TyKTUBHBIC, 10 aHAJIOTUH ), BHISIBIISTD
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, ()OPMYJINPOBATh BBIBOIBI U
3aKJIF0YEHUS;

IPUMEHSATh B NPOLECCE MMO3HAHMS, MCIIOJIb3YEMbIe B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, ITPE0OPA30BbIBATH MOJIEIbHBIE IPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — NpU pPeleHUH Y4eOHbIX
II03HABATEJIbHBIX U IPAKTUYECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPECTABICHUS [
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3YYaE€MBbIX BEILECTB U XMMUYECKUX PEaKIHi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIAJICTh OCHOBAaMH METO/JI0B HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

dopmynupoBaTh 1MW M 3aJa4d  UCCICAOBAHUS, WCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyTUpPOBaHHbBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMUSA M IPOBEIEHUS YYECHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATH 32 XOAOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE€3YJbTaTOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETAHHON
pabore;

IpUOOpETaTh OIBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/0B peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX uHGpopManmu (HAYYIHO-TIOMYISpHAsS
JauTepaTtypa XHMMHYECKOIO COJEp)KaHus, CIpaBouyHble THocoOusi, pecypcbl HHTepHera),
aHATTM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampoCchl U TNPUMEHATh pPA3IUYHBbIE METOJbl IPU IOUCKE U OTOOpE
uHpopMalnu, He0OXOAMMOM I BBITTOJIHEHHs! YUeOHBIX 3a71ay ONpeeIEHHOTO THIIa;

pUOOpPETaTh OMBIT MCMOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (hOpMy IpescTaBiIeHHUs] MH(GOpMaALUU (CXEMBI,
rpaduKy, 1uarpaMMbl, TaOIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IMpU paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, a0OpEBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJISTHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JefCTBUSIMM

3a/1aBaTh ~ BONPOCHI IO  CYIIECTBY OOCYKJaeMod TeMbl B  XOJE JHajiora
W/WIA JTUCKYCCHUU, BBICKA3bIBaTh HIEH, (POPMYIHpPOBaTH CBOM MPEIOKEHHUS OTHOCUTEIBHO
BBITIOJTHEHHMS TTPETIOKEHHOM 3a/1a4;

BBICTYNIaTh C TPE3CHTAllMEH pPe3yNbTaTOB MMO3HABATEIHHOU AESITENbHOCTU, MOTYYCHHBIX
CaMOCTOSITCIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBITIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYECKOH pabOThl IO WCCIECIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
pea3anuu y4eOHOTO MPOEKTa 51 (dbopMyIMpoBaTh BBIBOJIBI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MMYTEM COTIIACOBAHUS MMO3UIIUHN B X0JI€ 00CYKICHUS
1 00MeHa MHEHUSIMH.

-
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CaMOCTOSITENILHO TIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO NEATEIHHOCTH,
ompenensst e€ eI W 33aJaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOJAMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPHU BHITIOJTHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CITIOCOO UX PEIICHHS ¢ yU4ETOM IMOJYyUYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OPMHUPOBAHHOCTb MIPEACTABICHUNA O XUMUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XHMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOJUMOH [UId peLIeHus
IPAKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY 3/J0pPOBbIO U
IIPUPOIHON Cpee;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XUMUYECKasi CBf3b, CTPYKTypHas (opmyina (pa3BépHyTas u
COKpallléHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNINa, pajuKanl, HU30MEpus, M30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJIEPIKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3akOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)Kalllue B OCHOBE IOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJyYEHUHU U 0€30I1aCHOM MCIIOJb30BaHUU BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABJIATH XapaKTEpHbIE MPU3HAKYU MOHSATUHN, YCTaHABIUBAaTh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMIMCAHUH COCTABA, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (HOpMyYsT OpraHM4YEeCKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB IO MX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynmne COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpXAllde  COEIUHEHMs, BBICOKOMOJIEKYISIpHBIE
COeMHEHMs), JaBaThb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
NPUBOJNUTH TPUBMAJbHBIE Ha3BAaHMs OTIENIBHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO03a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHsSI OIPEJCNATh BHIbl XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHSATHh MOJOXKEHUS TEOPUU CTPOCHHMS OPraHUYECKUX
BeniecTB A. M. bytiiepoBa /i 00BbsICHEHHS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U

-

o

CTPOCHMS; 3aKOH COXPAaHEHUS MacChl BELIBCTB;
OOKYMEHOHAGIIMC AV Miennii  xapakTepr30BaTh COCTaB, CTpoeHHe, (Qu3nYecKue u
xBMEKIRAHEHOMAMEOMH@EHIX npencTaBuTenell pa3TMYHbBIX KIACCOB OPraHUYECKUX BEILIECTB

CeptuduraT DEdéw;ﬁEEC%%EE%%?CqQQMeH’ ancTuiIcH, 6yTa}1HeH_l’3’ MeTHH6yTaHHeH_1’3 > 6eH30n’
[eicTanTeneH c MCEHIRRL FEAHOHs SFHFICHIIIUKOIIb, TTIMLEPUH, (beHOJI, aleTaJbAeTu], MypaBbUHasl U YKCyCHas
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KHCIIOTBI, IJIIOKO3a, Kpaxmal, UeJUI0jI03a, aMHUHOYKCYCHas KHCIIOTa), WILIIOCTPUPOBATh
TCHETHYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX PEaKLHU C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKHM YIJIEBOAOPOIAHOIO ChIPb
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EPepabOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUSA 110 XHWMHUYECKUM YypaBHEHUSM
(Macchl, 00bEMa, KOJMUYECTBA MCXOJHOTO BELECTBA MIIU IIPOAYKTA PEAKLIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WIN TIPOYKTOB PEAKLIUN);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHU IIPM M3YYCHMM BEILECTB M XUMHYECKHX SIBJICHUHI
(HabmofeHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJAEIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS UIs IPUHATHUS PELICHUM B KOHKPETHBIX )KM3HCHHBIX CUTYALUsAX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCT YMEHHMH COOJIIOJaTh MpaBUIa MOJIb30BAHUS XMMHUYECKON MOCYAOH u
71a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUU IIJIAaHUPOBATb M BBIOJHATH XUMHYECKMH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHMH, MOJYYEHHUE ITHICHA U U3yYEHHE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHaTypalus OeJIKOB IpU HarpeBaHuUH,
[[BETHbIEC pEaKLM1 OEJIKOB) B COOTBETCTBHHM C IPABUJIAMHU TEXHUKHU O€30I1aCHOCTH PH 00paLIeHUN
C BELIECTBAMH U JIaOOPaTOpPHBIM O0OPYJOBAHMEM, IPEACTABIATh PE3YJbTAaThl XUMHYECKOIO
JKCIepUMeHTa B (opMe 3alucu YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (opMynupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH AaHAIM3MPOBATh XUMHUECKYIO HH(OpMAIHUIO,
[0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH cOOII0AaTh MpaBHJa SKOJIOTMYECKH LEJIeco00pa3HOro
MOBE/EHNA B OBITY M TPYAOBOM JEATENBHOCTH B LENISIX COXPAHEHMs] CBOEro 3/I0pOBbI U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
ONpeAeNEéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUs UX BPEJAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

Ui 00yYaroIuXxcs C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbS: YMEHHE HPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CIIETIBIX M CIA00BUIAIIMX O0YYAIONUXCs: YMEHUE HCII0JIb30BaTh Pellbe(hyHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumudeckux Gopmys.

11 KJIACC

[TpenmeTrHble pe3ynbTaThl 0OCBOCHHUs Kypca «OO011as 1 HeopraHudeckast XUMHsD OTPakaroT:

c(hOpMUPOBAHHOCTH MIPEICTABICHUI: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHPA, POJTU XUMHH B TIO3HAHWUU SIBICHUA TPUPOJIBI, B POPMHUPOBAHUU MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUMOHAJIBLHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMH, KOTOpas BKJIOYAET: OCHOBOINOJArarolue
MOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTpPOHHBIE OPOUTATI aTOMOB, HOH,

-

o

MOJIEKYNIa, MOJIb, MOISPHBIA OOBEM,Y BAJIEHTHOCTb, 3JIEKTPOOTPHMIATEIBLHOCTh, CTEIEHb
oxBRHMERTIAPREMEADB 3,  (KoBajleHTHAs, MOHHAA, MeTauTMdecKasi, BOJOPOIHAs),
xkpitER TRRIHHAN NBAIMEEI0 Tuner  kumuuecknx  peakuuif, pacTBOp,  SIEKTPOIMTHI,

Ceprudukar 0E4 FRYIGKEPQBHALE 3 PREKEDOTRERICCKAs TNGCOLMALNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTh
Oeictautenes ¢ SUMISGOKGH DEWELIMIR,XUMUYECKOE PABHOBECHE); TECOPHHU U 3aKOHKI (TEOPHS DJIEKTPOIUTHYECKON
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auccouranuu, nepuoandeckuil 3akon . M. Menneneesa, 3akOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAaHCHMsI W TPEBpAICHUS DHEPTUU NMPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XMMHUH, MHPOBO33PECHUECKHE 3HAHHUS, JICKAIIUE B OCHOBE IMOHUMaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHHH, (DAKTOJOTHUECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYUYEHUH U O€30MaCHOM HCIIOJIb30BAHUU BAXKHEUIIUX HEOPraHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUU BBHISBIISATH XaPAKTEPHBIC MPU3HAKK TMOHSATUN, YCTAaHABINBATH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU OMUCAHUU HEOPTaHUYECKHUX

BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dbopMyn BEHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIMI, CHCTEMATHYECKYI0 HOMCHKJIATYPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OT/ACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETamiéHash W3BECTh, NMUThEBAs COjJa, MUPUT U

ApyTHe);

c(hOpPMUPOBAHHOCTh YMEHHI ONPEIEISITh BAJICHTHOCTh M CTETICHb OKUCIICHUS X UMHUYECKIX
3JIEMEHTOB B COSAMHEHUSAX PA3IUYHOrO COCTaBa, BUJI XUMHUYECKOU CBS3M (KOBAJICHTHAsI, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYeCcKas), XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHUI;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB
0 WX COCTaBY K OINpPEACIEHHOMY KIIACCYy/TPYIIe COSTUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMeTaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIHN);
HUW  pacKpbpiBaTh CMBICI [EPUOJAYECKOro 3akoHa [
U. MeHnneneeBa ©  JIEMOHCTPUPOBATH

c(OpMUPOBAHHOCTb ~ yME€

MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHUH

H. Menneneena;

€ro CHUCTCMATHU3UPYIOLIYIO, O6’[>$ICHI/IT6HBHYIO n

XapaKTepu30BaTh  DJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUECKUX 3J€MEHTOB /Jl.
. MenneneeBa, UCHONb3ys MOHATUS «S-, p-, d-2JEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COCIMHEHUN 1O mepuojam u rpymnmnaMm Ileppuogudeckoi cucTeMbl XMMHUYECKUX JJIEMEHTOB /.

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIHME XUMUYECKUE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON
CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBI) YPaBHEHUW COOTBETCTBYIOIIUX

XUMUYECKHUX PEAKLNM;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XUMHUYECKHE PEAKIUU TI0 Pa3TUUHBIM
npu3HakaM (YHCIy W COCTaBYy pEarupyroliuxX BEHIECTB, TEIIOBOMY 3h(}EKTy peaxiuu,
M3MEHEHUIO CTENEHEeH OKUCICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTHh YMEHUHN COCTABIIATH YPABHEHUS PEAKIIUNA PA3ITUUYHBIX TUIIOB, TTOJHBIE U
COKpaIIEHHbIE YPAaBHEHUS pPEaKlMii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, MPU KOTOPBIX ITU

peaKkuuu UayT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIINH, TMOATBEPKIAIOIINE KAaueCTBEHHBIM
COCTaB pAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATh OIBITHBIM IYTEM HWOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OalaHca ATHX PEaKIHif;

c(hOpMUPOBAHHOCTh YMEHUU OOBICHSATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
MEIICHUSI XUMHYECKOTO PABHOBECUS B 3aBUCUMOCTH OT

Pa3IMYHBIX _(DaKTOPOB; XapakTep ¢

BHEIITHETO B03 I/ICTE st ﬁ)n puiui Jle Ila
0 :HE HUM XapaKTe

HB%EEP%MP& SR it )
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npefcTaBieHuid 00 OOMIMX HAay4YHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOIUTH BBIYHUCICHUS C HCIOIb30BAHUEM TOHSATHA
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B MPU XUMHUYECKHX
peaKLMAX, MacChl BEHIECTBA UM 00BbEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WU
00BbEMY OJTHOI'O U3 YYacCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOIO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUs MacChl BELECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIUH;

c(OPMHPOBAHHOCTb YMEHHMI COOJIIOJaTh NpaBUiIa MOJIb30BAaHUS XMMHUUYECKON MOCYAOH u
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKE IpaBHiIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(pa3noxxeHue IMepoKcHIa BOJOPOAA B MPHUCYTCTBUU KaTallu3aTopa, OINPEAETICHHUE Cpeabl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUu, peaklMd HMOHHOr0 OOMEeHa, KayeCTBEHHbIE pEakluu Ha
cynbdar-, kapOoHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3ajau no Ttemam «Metamiel» U «Hemeramiel») B COOTBETCTBHM C IPaBUJIAMHM TEXHUKU
0€30MacHOCTH NpU 0OpaIleHNUH € BELECTBAMH U JIaDOPaTOPHBIM 000pYyI0BaHUEM, MPECTABIIATD
pe3yiabTaThl XMMHUYECKOrO SKCIIepUMEHTa B (opMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHHH KPUTMYECKH aHAIM3UPOBATh XUMHMUYECKYI0 HH(POpPMALHIO,
MOJIy4aeMYI0 U3 pa3HbIX UCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IpyTrux);

c(OPMHPOBAHHOCTE yMEHHUH cOOII0AaTh MpaBHJa SKOJIOTMYECKH LeJIecO00pa3Horo
NOBE/EHUS B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HaBaTh ONACHOCTb BO3JCHCTBHS HA KMBBIE OPIaHU3MBI
oInpeeNEéHHBIX BELIECTB, MOHMMAas cMblch nokasarens [1JIK, noscHATe Ha nmpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M Y€EIIOBEKA;

JUIsl 00YYaroIIMXCS C OTPaHMYEHHBIMM BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE IPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBICHUI;

JUIS CIIENBIX U CIa00BUAAMIMX O0YYAIOIUXCs: YMEHUE HCII0JIb30BaTh PEIbE(YHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.
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Ne HanmenoBanue pa3znesnoB 1 TeEM IPOrpamMMbl KonunyecTBo yacos OnexrponHbie (U(POBLIE)
n/n Beero| KonTponbHbie I[IpakTuuecKue 00pa3oBaTeNbHBIC PECypCHI
paboThl paboThI
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TEM IPOrpamMMel KommuecTtBo yacos OnexkrpoHHbie (IH(POBEIE)
n/n Bceero| Konrpombuble | Ilpakruueckue 06pa3oBaTeNbHBIC PECypChI
paboThI paboThI
Pa3znea 1. TeopeTuueckue 0CHOBBI XUMUH
1.1 [Crpoenue aromos. [lepuoanueckuii 3akon u Ilepunoanueckas 3
cucrema xumuueckux aiemMeHToB [1. . Menneneesa
1.2 |Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4
1.3 | XuMHuecKue peakiuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 [Meranusl 6 1
2.2 |Hemeramsl 9 1 1
2.3 |CBs3b HEOPraHUUYECKUX U OPraHUYECKHUX BEIIECTB 2
Hroro no pasaeny 17
Pa3nen 3. Xumus u Ku3Hb
4 3.1 | Xumus 1 Ku3Hb " ) 4
o YToro SAMRYEAMHON NOANUCKIO 4
AMME 34 2 3

Bnapeney KyHy Mana KDpeesHa

L y




IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOr0
pe3yJjabTaTa

IIpoBepsieMble MpeAMeTHBIE pe3yJabTaThI 0CBOECHHSI 0CHOBHOH 00pa3oBaTeIbHOM
NPOrpaMMbl CpeHero 001ero oopa3oBaHusi

TeopeTnyeckrie OCHOBbI OPraHUYECKON XUMUHU

1.1

ChopMupoBaHHOCTh MPEACTABICHUN 0 XMMHUYECKON COCTaBIISIIOIICH eCTeCTBEHHOHAYYHOU
KapTHHBI MUPA, POJIU XMMHUH B TIO3HAHHUH SIBJICHUH TPUPOIBL, B POPMUPOBAHUN MBIIIICHHS
U KyJbTYpbl JUYHOCTH, €€ (YHKIHMOHAIbHOW I'PAMOTHOCTH, HEOOXOAUMON IJIsl PEeLICHUS
NPAaKTUYECKUX 33Ja4 U 3KOJIOTHYeCKH 0OOCHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3I0POBBIO U
MPUPOIHOU cpenie

1.2

Brnanenue cucteMoll XUMUYECKHMX 3HAHUM, KOTOpash BKJIOYAET: OCHOBOIOJIAraoUIUe
NOHATHS (MOJIEKYyJla, BaJCHTHOCTb, 3JEKTPOOTPHULATEIBHOCTb, CTEHNEHb OKUCIICHUS,
XUMHYECKasi CBs3b, MOJb, MOJSIpHAS Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(byHKIMOHAIBHAS TPYIIA, PaAUKall, H30MEPHsl, ©30MEPhI, TOMOJIIOTUYECKHUH PsijI, TOMOJIOTH,
YIJIEBOOPO/IBI, KUCIOPOA- M a30TCOJEpKallie COSAWHEHHs, OUOJIOrMYeCKH AaKTHBHBIC
BemiecTBa (YIJIEBOIBI, JKUpHL, OCJIKH), MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHNs1); TEOPUH U 3aKOHBI (TEOpUS XUMHUYECKOI'O CTPOCHHMS
opraamyeckux BemecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK XUMUH,
¢daxkTonornyeckue CBEACHMs O CBOICTBaX, coOcTaBe, IOJyYeHMH M Oe30macHOM
UCIIOJIb30BAaHUN BaKHEMIIMX HEOPIaHMYECKUX M OPraHMYECKUX BEILECTB B ObITY U
MIPAKTUUYECKOM e TEIbHOCTH YeJI0BeKa

1.3

CchopMupoBaHHOCTh YMEHHI BBISIBIISITh XapaKTEPHbIC MMPU3HAKU MOHSTHH, yCTaHABIUBATD
X B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHS [PU OINMCAHMM COCTABa,
CTPOEHHUSI U TPEBPALLICHUNA OPraHUYECKUX COCIUHEHUIN

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIIF30BaTh XUMHYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamI€HHOH) (OpMYIT OpraHUYecKUX
BEIIECTB M YpPaBHEHUN XUMHYECKUX PEAKLUM, W3rOTAaBIMBATh MOJEIH MOJEKYII
OPraHMYECKUX BEINECTB JUI1 WUIIOCTPAlMM HMX XHUMHUYECKOTO W IMPOCTPAHCTBEHHOIO
CTPOECHUS

1.5

ChopMupoBaHHOCTh YMEHHUH YCTaHABIMBATh NPUHAJICKHOCTh W3yYCHHBIX OPraHMYECKHX
BEIIECTB MO MX COCTaBY M CTPOEHHIO K ONpEAENEHHOMY Kiaccy (Tpymre) COeAMHEHHH
(yrneBoJopoabl, KHCIOPOA M a30TCOJAEpXKAlle COEAWHEHHS, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMsI), 1aBaTh UM Ha3BaHUA 1o cuctemarndeckor HoMeHkarype (IUPAC)

1.5

ChopMUpOBaHHOCT YMEHUSI ONPENENATh BHIbl XUMHYCCKOH CBS3M B OPraHUYECKUX
COeJIMHEHSIX (OAMHAPHBIE M KPAaTHBIE)

1.6

ChopMupOBaHHOCTh YMEHHSI TPUMEHSTH: ITOJOKEHUS TEOPHUH CTPOCHUS OPTaHMIECKUX
BemecTB A.M. byTiiepoBa st 00BICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPaHEHNS MacChl BEIIECTB

YrneBogopoasl. Kucnopojconepxaiiye u a3zoTcojepiKaniue OpraHndecKue COCTHHEHUS.
BbICOKOMOJIEKYJISIPHBIE COETMHEHMS

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ MIPUBOAWTD TPUBUAJIBHBIC HA3BaAHUA OTACIIBHBIX OPraHNY€CKUX
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Kon
MPOBEPSIEMOr0
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTATHI 0CBOEHHSI 0CHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl CpeHero oo1ero oopa3oBaHusi

BEIIECTB (METaH, 3TaH, STHJICH, NMPOMMICH, alleTUIeH, OyTaauen-1,3, meTunOyraaueH-1,3,
OCH30J1, METAHOJI, TAHOJ, ITHJICHIIIUKOIIb, TIIALEPUH, (PCHOJ, alleTaabJACTH I, MypaBbUHAS U
YKCYCHasl KHCJIOTBI, TIIFOK03a, KpaxMall, IIeJUTF0JI03a, AMUHOYKCYCHAsI KHCIIOTA)

C(bOpMI/IpOBaHHOCTB YMCHHA WIUIIOCTPHUPOBATHL T'CHCTUYCCKYIO CBA3b MCKAY THIHWYHBIMH
2.3 MpeaACTAaBUTCIIAMUA Pa3JINYHbIX KJ1aCCOB OpTraHUYCCKUX BCIICCTB YpPaBHCHUAMU
COOTBCTCTBYIOIINX XUMHWYCCKNUX pCaKHI/Iﬁ C MCIIO0JIb30BAHUCM CTPYKTYPHBIX (bOpMyJ'I

C(bOpMI/IpOBaHHOCTB YMCHHA XapaKTCPU30BaATh UCTOUYHUKU YIJICBOJOPOAHOIO ChIPpbA (He(bTI),

24 MIPUPOTHBIN Ta3, YTOJIb), CIOCOOBI MX TIepepadOTKH M MPAKTHIECKOE MPUMEHEHHE ITPOTYKTOB
nepepadoTKH
3 XUMHUSA U KU3HL. PacyéThl

ChopMUpOBaHHOCTh YMEHHI BJIaJIETh CHCTEMOU 3HaHUI 00 OCHOBHBIX METOJaX HayYHOT'O
MO3HAHUA, HUCIOJb3YEMbIX B XUMHUU IPU M3YUYEHHUHU BEIIECTB M XUMHUYECKUX SABICHUHN
3.1 (HaOnrozieHUEe, M3MEpPEHHE, SKCIICPUMEHT, MOJCIUPOBAHHUE), HCIIOJIB30BAaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl TPUHSATUS PEIICHUNA B KOHKPETHBIX >KM3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM

CdopMupoBaHHOCTh YMEHHIA COOIIOMATh MpaBHUiIa IMOJNF30BAHUS XUMHUYECKOH TOCYION U
3.2 nabopaTopHeIM 00OpYINOBaHMEM, a TakkKe MpaBuia OOpalleHUs C BEIIECTBAMU B
COOTBETCTBHMHM C HHCTPYKUMSIMH IO BBIITOJHEHUIO J1TA00OPATOPHBIX XUMHUUECKUX OIBITOB

ChopMupoBaHHOCT YMEHHMH IUIAHMPOBAaTh M BBIIOJHATH XHMHUYECKUH SKCHEPUMEHT
(IpeBpalieHus] OpraHUYEeCKUX BEIIECTB MPH HArpeBaHHUH, TONyUYEHHE ITWICHA U U3yYCHUE
€ro CBOWCTB, KaYECTBECHHbIC PEaKIM OPraHHMYECKUX BEIICCTB, ACHATYpalus OCIKOB MpU
3.3 HarpeBaHWM, IIBETHBIE pPEaKIWU OEIKOB) B COOTBETCTBUM C TPaBHJIAMH TEXHUKU
0e30macHOCTH TpU OOpaIleHUH C BEIICCTBAMU U JIA0OOPATOPHBIM O0OPYIOBAaHUEM; TIPE-
CTaBNSATh PE3yJbTaThl XHUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIMX peakurii 1 (OpMyJINPOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB

CdhopmMupoBaHHOCTH YMEHHH TPOBOJUTD BEIYMCIICHHS 10 XUMHUUECKUM YPaBHEHUAM (MacChl,
34 00BpEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKLMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH)

ChopMupoBaHHOCT YMEHHH KPUTHUECKH aHAIM3MPOBAaTh XUMHYECKYIO0 HH(opMaImio,
3.5 MOJY4aeMyI0 M3 Pa3HBIX UCTOYHUKOB (CpeaCTBa MaccoBOi mHpopMauuu, cetb HTEpHET 1

JIpyrue)

ChopmMupoBaHHOCT, YMEHHH COONIOAATh TpaBWJIa DKOJOTUYECKH IIelIecoo0pa3HOro
MOBEJICHUS B OBITY U TPYJOBOH ACSTEIBHOCTH B IEJSAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY’KaloIIed NPHUPOJTHOW CpeIbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS HA KUBBIC
OpraHU3Mbl ONPENCIEHHBIX OPraHWYeCKUX BEIIECTB, MOHUMAas cMbici mokaszarens 11K
(IpenensHO MOMYCTHMOM KOHIIEHTPAIINH), IOSICHATh HA MIPUMepax CrocOObl YMEHBIICHUS U
MPEeAOTBPAIICHUS UX BPEAHOIO BO3ACUCTBUS HA OPraHK3M YEJIOBEKa

3.6

" A

0 OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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11 KJIACC

Kon
MPOBEPSIEMOr0
pe3yJbTara

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI 0CHOBHOH 00pa3oBaTeIbHOM
NMPOrpaMMBbl CpeHero 001ero 0opa3oBaHus

TCOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

Bragenne cucTteMoi XUMUYECKUX 3HAHUM, KOTOPAst BKJITFOYACT: OCHOBOITOJIATAFOIINE TTOHITHS
(XMMHYECKHIA 3TIEMEHT, aTOM, SJIEKTPOHHASI 000JI0UKa aTOMa, §-, p-, d-IEKTPOHHBIC OPOUTAITU
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCThH, 3JCKTPOOTPHUIATEIBHOCTh, CTEHECHb OKHCICHUS,
XHUMUYECKasl CBSA3b, MOJIb, MOJISIPHAS Macca, MOJIAPHBIH 00BEM, KPUCTAJUIMYCCKAs PEIIETKa,
TUTIBI XUMUUYECKUX PEaKIUil (OKHCIIUTEILHO-BOCCTAHOBHUTEIILHBIC, K30~ U 3HAOTCPMHUCCKHE,
peakIuyi MOHHOTO OOMEHA), pacTBOpP, AJIEKTPOIUTHI, HEINEKTPOIUTHI, JJICKTPOINTHICCKAS
JIUCCOITHAITHSI, OKHCITUTEh, BOCCTAHOBUTEh, CKOPOCTh XUMHUIECKOH PEaKITUH, XUMUIECKOEe
paBHOBECHE); TEOPHH W 3aKOHBI (TEOPHS SIEKTPOIUTHIECCKON quicconmarnyy, [leproamaecknit
3akoH /.. MeHneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOIIMIECKHUH S3BIK
XUMUH, (PAKTOIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30I1aCHOM HCIIOJb-
30BaHUU Ba)KHCI\/'IHII/IX HeOpFaHI/IHCCKI/IX BCIICCTB B 6BITy 158 HpaKTquCKOﬁ JCATCIBHOCTU
YyeJIoBeKa

1.2

C(i)OpMPIpOBaHHOCTL yMCHI/Iﬁ BBIABJIATH XapaKTCPHBIC ITPU3HAKKU U B3aAUMOCBA3b U3YYCHHBIX
HOHSITHfI, IMPUMCHATH COOTBETCTBYIOIIUC IOHATHUA IPH OIMHUCAHUM CTPOCHUA U CBOICTB
HEOPraHUYCCKUX BEIICCTB U UX HpeBpaH_ICHI/Ifl; BBISIBIISITH B3aNMOCBSI3b XMMUYCCKUX 3HAHHMI
C NOHATHUAMU U MPEACTABJICHUAMU JPYTUX €CTCCTBEHHOHAYYHBIX IPEAMETOB

1.3

Brianenue OCHOBHBIMM METOJAMH HAay4YHOTO TO3HAHHUS BEIIECTB M XUMHYECKUX SBICHUH
(mabnroeHne, M3MepeHne, IKCIEPUMEHT, MOJIEITHPOBAHHE)

1.4

ChopMUpOBaHHOCTh YMEHHUN ONPEAEIATH BAJICHTHOCTD M CTEIICHb OKUCICHUS XUMHYECKHX
3JIEMEHTOB B COCIUHEHUSIX PA3JIUYHOIO COCTAaBa, BUI XMMHYECKOW CBS3U (KOBAJICHTHAS,
WOHHAsl, METAJUINYECKas, BOJOPOJHAsA) B COCAMHEHMAX, TUN KPHCTAUIMYECKOH pEeETKU
KOHKPETHOTO BEIIeCTBa (AaTOMHAsA, MOJIEKYJISIpHAsA, HOHHAs, METaJLTH4YecKas)

1.5

ChopMHpOBaHHOCTh YMEHHI OINpPENesITh XapakTep Cpelbl B BOJHBIX PAacTBOPax
HEOPraHWYECKUX COEJTMHEHUM

1.6

ChopMHUpOBaHHOCTh YMEHHUsSI KIAcCHPHUIMPOBATH XUMHYECCKHE PEaKIUH IO Pa3IHYHBIM
MpHU3HaKaM (YUCIYy W COCTaBy pEarupymoIluX BEIIECTB, TEIIOBOMY 3(PQEKTy peaxiyH,
W3MEHECHUIO CTENeHEeH OKHUCIEHHS DJIEMEHTOB, OOpaTUMOCTH pPEakluH, Y4YacTHIO
KaTaau3aTopa)

1.7

CthopMUpOBaHHOCTh YMEHUI COCTABIISATH YPABHEHUS PEaKIMid Pa3IMYHBIX THIIOB, TIOJHbIC U
COKpaIEHHbIE YPaBHEHUS PEaKUMi HOHHOTO 0OMEHa, YUUTHIBAsl yCIOBUS, IIPH KOTOPBIX 3TH
peaknuy UIyT 10 KOHIA

1.8

ChopMUpOBaHHOCTH YMEHHMH MPOBOJUTH PEAKLMM, HOATBEP)KAAIOLINE KayeCTBEHHBIH
COCTaB PAa3lMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM IyTEM HOHBHI,
MPUCYTCTBYIOUIVE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEHIECTB

1.9

CdopMHupOBaHHOCTh YMEHUH PaCKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEJICTBOM COCTABIICHHUSI JICKTPOHHOTO OaJIaHCca ITHX PeaKIni

1.10

ChopMUpOBaHHOCTH YMEHUH OOBSACHITH 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH Peakuuu OT
pa3NIHbIX (aKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHUI OOBICHATH XapakTep CMEIICHUS! XMMUYECKOTO PaBHOBECHS B
3aBHICHMOCTH OT BHelTHero Bo3zeiicteus (mpunimn Jle llarense)

-

2

O6H.Ia$[ M HCOPIraHWYCCKasl XI/IM}FI

O

CepTugi

AoKY

2:Elf'IEI'(TFz‘«CJI
waT OE42607FIFEC3Y

UL IIIﬂLrPLH
%k% YMGHI/II/I PpacCKphbIBaTh CMBICJI Hepnoanqecxoro 3aKOHa
neeBa I/I ACMOHCTPUPOBATL €TI0 CUCTEMATU3UPYIOIILYTO, 06’B$ICHI/ITCJ'H:HYIO nu

Wﬁﬁﬁéﬂﬂﬁﬁ@?HKnnﬂ

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS




Kon
MPOBEPSIEMOr0
pe3yJbTara

22

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMBbl CpeHero 001ero 0opa3oBaHusi

CdopmupoBaHHOCTh YMEHUI XapaKTEPU30BaTh AEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX
anemMeHToB 1-4 mepwomoB Ilepmoamueckodi CHCTEMBI XHMHYECKHX  DIIEMEHTOB
.. Menneneena, HCIIONb3YsI HOHSTHUSA «S-, p-, d->TEKTPOHHBIC opOuTaIHY,
«QHEPTeTHYECKNE YPOBHMY, OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHUS! CBONCTB XUMHYECKUX
3JEMEHTOB M HMX COEJUHEHUI 1o mnepuoiaM U rpynnam llepuogudeckoil cucTeMbl
xuMu4deckux 3nneMenToB .M. Menaeneera

23

CdopmupoBaHHOCTh YMEHHI XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMHUIECKHAE CBOMCTBA
HEOPTaHMYECKUX  BEIIECTB  PA3UYHBIX  KJIACCOB, MOJTBEPKIATh CYIIECCTBOBAaHUC
TCHETUYCCKOW CBS3M MEXKJy HCOPTraHMYECKUMH BEIIESCTBAMH C MOMOIIBID YpaBHEHUH
COOTBETCTBYIONTNX XMMUYCCKUX PEAKIIHI

24

CdopMHupOBaHHOCTh YMEHUH yCTaHABIMBATh NMPUHAIJICKHOCTh HEOPTaHUYECCKHX BEIICCTB
[0 UX COCTaBy K ONpEIeNEHHOMY Kiaccy (Tpymie) coeAuHEHWH (MpocThle BellecTBa —
METaJITBl ¥ HEMETAJUTBI, OKCHJIBI, OCHOBAHMSI, KUCIOTHI, aM(OTEPHBIE THAPOKCHUJIBI, COIN)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIHOIB30BAaTh XMMHUYECKYI0 CHMBOJHKY AJSl COCTABICHUS
(hopMyn BELIECTB M YpaBHEHHH XUMHYECKHX PEaKLUi, CHCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHBIE Ha3BaHUS OTAETHHBIX HEOPTaHWYECKUX BEIIECTB (yTrapHBIN ras,
YIIICKHUCTBIN T'a3, aMMHUaK, TaliéHasi W3BeCTh, HEraluéHasi U3BECTh, IUTHEBAs COAA, MUPUT U

JpyTHe)

2.6

CdopmupoBaHHOCTh YMEHHMI XapaKTepru30BaTh (OMUCHIBATE) OOIINE XUMHIECKHE CBOMCTBA
HEOPraHNYCCKUX BCIIICCTB Ppa3InYHbIX KJ1acCCoB, MNOATBCPXKAATH CyI€CTBOBAHHUC
Te€HETUYECKON CBSI3HU MCKAY HCOPraHWYCCKUMH BCHICCTBAMH C IMOMOLIBIO ypaBHCHI/Iﬁ
COOTBETCTBYIOIINUX XUMHUYECKHX PEAKIUI

2.7

CthopMUpOBaHHOCTh YMEHUH IUIAHUPOBAaTh M BBINONHATH XUMHUYECKHH OSKCIEPUMEHT
(pa3noxeHue MEepOKCHIAa BOAOPOJA B NMPUCYTCTBHM KaTalnu3aTopa, ONpPEAETIECHHE CPelbl
pacTBOPOB BEMIECTB C IOMOIIBIO YHHBEPCAJIBHOTO HWHIMKATOPA, BIUSHHE pa3INYHBIX
(aKTOpOB Ha CKOPOCTh XMMHYECKOW PEaKLUH, PEAKIMM MOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha Cynbhar-, KapOOHAT- M XJIOPHI-aHWOHBI, HA KaTHOH aMMOHUS, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3aJad M0 TeMaM «Metamisy u «Hemerauibl») B COOTBETCTBUH C
MpaBUIaAMU TEXHUKH O€30MacHOCTH MpU OOpallleHHH C BEeUIeCTBAaMH U J1abopaTopHBIM
000pyOBaHUEM; TPEJCTABIATH PE3yIbTaThl XUMHUECKOTO SKCIIEPUMEHTa B (JOpME 3arncH
YpaBHEHHUH COOTBETCTBYIOIIUX peakUuii W (OpPMYIHpOBaTh BBIBOJBI Ha OCHOBE DSTHX
pEe3yJIbTaTOB

2.8

ChopMHupoBaHHOCTh YMEHHUI COOJIIOJIATh MPaBUIA MOJL30BaHHUS XUMHUYECKON MOCYHON H
mabopaTOpHEIM OOOpY/IOBAaHMEM, a TaKKe TpaBWiIa OOpalleHus C BEIeCTBAMH B
COOTBETCTBHH C MHCTPYKIMSMH TIO BHITIOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTBITOB

29

C(l)OpMPIpOBaHHOCTB yMeHHI?I XapPaKTCPpU30BaTb XUMHUYCCKUC MTPOLCCCHI, JICIKAIINE B OCHOBEC
MPOMBIIIUVICHHOI'O IMOJIYUYCHUA CepHOﬁ KHCJIOTbBI, aMMHaAKa, a TaK¥XKE C(i)OpMI/IpOBaHHOCTB
HpCZLCTaBHCHI/Iﬁ 00 O6]J.[I/IX HAayY4YHBIX IIPUHOUIIAX U SKOJIOTHICCKUX np06neMaX XUMHUYCCKOT'O
IIPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpOBaHHOCTD MPEACTABICHUNA 0 XUMHUYECKON COCTABIISIONICH €CTECTBEHHOHAYUHOM
KapTUHBI MUPA, POJTU XMMUU B TIO3HAHUH SBICHUN IPUPOJEI, B (DOPMUPOBAHUH MBIILICHUS
M KYJIBTYPBI TUYHOCTH, €€ (QYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW IS PEIICHUS

-
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Kon
MPOBEPSIEMOr0

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMBbl CpeHero 001ero 0opa3oBaHusi

pe3yabTarta

3.2 MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CPEICTBA MAacCOBOW KOMMYHHKAIIMH, CeTh HTepHET

ChopMupoBaHHOCTh YMEHHH KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HWH(GOpMAIHIO,

U Ipyrue)

3.3 MOBE/ICHUSI B OBITY W TPYIOBOHM AESITEIHHOCTH B IENAX COXPAHEHUS CBOETO 3/I0POBBS U

ChopmupoBaHHOCTh yMEHHHA COOMIOJATh MpaBWIa DSKOJOTHYECKH IIeJIecO00pa3HOTOo

OKpY>Karolllel MPUPOAHON CpeJIbl

34 moHnMas cmbicn mokazatens I[IJIK, moscHsATs Ha mpuMepax cHocoObl yMEHBIICHHS U

Oco3HaBaTh OMNACHOCTh BO3ICHUCTBHS Ha JKHUBBIC OpraHu3Mbl OHpeI[eJ'IéHHLIX BCIICCTB,

MIPEAOTBPAIICHHUS MX BPEIHOTO BO3JACHCTBHUS HA OPTaHN3M YEJIOBEKA

35 pEaKIusIX, MacChl BELIECTBA WK 00bEMa ra30B [0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE

ChopMUpPOBaHHOCTh YMEHHH MPOBOAUTH BBIUYUCICHHUS C MHCHOJIb30BAHUEM IOHSATHS
«MaccoBasi JOJIsl BEIIECTBA B PacTBOpPe», OOBEMHBIX OTHOLICHUH ra3oB MPU XUMHUYECKHX

Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIOBOrO A (eKTa peaKkiui Ha
OCHOBE 3aKOHOB COXPAHCHUS MAaCChl BEIIECTB, MPEBPAIICHUS U COXPAHCHMSI SHEPTHU

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COAECPKAHUS

TeopeTnueckue OCHOBBI OPraHU4eCKON XUMUU

1.1

IIpeameT opranudecKol XuMUU: €€ BOSHUKHOBEHNE, PA3BUTHE U 3HAYECHUE B ITI0JIyYEHUN HOBBIX BEILIECTB
U MarepuasioB. Teopusi CTPOEHHUs OpraHmdeckux coeauHeHud A.M. bytnepoBa, €€ OCHOBHBIE
TIOJIOKEHUS

1.2

CrpykTypHble (POpPMYNBI OpraHUYECKUX BellecTB. [ oMonorus, u3oMepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCAMHEHHMAX — OIMHApHBbIE M KpaTHble cBszu. llpencrtaBnenue o kinaccupukanuu
OPraHUYeCKUX BEILECTB

1.3

HOMGHKJ'IaTypa OpPraHn4YCCKux CO€,I[I/IH6HI/Iﬁ (CI/ICTeMaTH‘leCKaH) " TPUBUAJIbHBIC Ha3BAHUA BaKHEHIITHX
HpeZ[CTaBI/ITeJ'Ieﬁ KJIaCCOB OPraHNUYCCKUX BCUHICCTB

YrieBonopoasl

2.1

ATKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHH psii. MeTaH U 3TaH — MpocTeiIre MpeaCTaBUTEIH
ANKaHOB: (U3UYECKUE U XMMHYECKHE CBOWCTBA (pEakiMy 3aMelIeHUs W TOPEHUs), HAXOXKICHHE B
IPUPOJIE, TOJIYYEHUE U TPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH Psifl. DTUJICH U MPOMHIIEH — IPOCTEHIITNE PECTaBUTEIH
AIKCHOB: (M3MYECKME W XHMHUYECKHE CBOWCTBA (peakiuyd TUAPUPOBAHUS, TaJIOreHUPOBAHUS,
THIpaTalfy, OKUCICHHS U TOJUMEPH3alKH), TOIyuYeHHE U IPUMEHEHNE

23

Anxanuensl: OyramueHn-1,3 u MerwnOytanuen-1,3: cTpoeHHe, BaKHEHIIME XWMHUYECKHE CBOMCTBa
(peaknus nomumepusanun). [lomydeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI

24

AJNKWHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKHUH psf. ANETWICH — NPOCTCHIIHNA
MPEJICTABUTENh AIKMHOB: COCTaB, CTPOCHHUE, (H3MUecKkne W XUMHYECKHE CBOWCTBA (peakiuu
TUIAPUPOBAHUS, TAJIOTEHUPOBAHIIS, TUAPATAIINN, TOPCHISI ), TTOJIYUCHIE W IPUMEHEHUE

-
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i3

Ceptuguikar OFA?6

Apensl. Bersoi: coctas, cTpoeHe, GH3HaECKIe i XUMIUECKHE CBONCTBA (PEaKIH TaIOrCHUPOBAHHS
MMI H%ﬂlﬂﬁ‘ehﬁ] npuMmenenue, ToJyon: cocraB, cTpoeHHe, (PU3MUYSCKUE U XUMHUYECKHE

QEW&H@%M %%OBaHHﬂ U| HUTPOBAHUSA), TOJIyu€HHE M IpUMEHEHHE. TOKCHUYHOCTb
APRHOB: d CHOTHHPRIAHeBATNMEK Y YIVIEBOJOPOJAaMH, TPUHAJICKAIIUMH K Pa3JIMYHbIM KJIACCaM
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2.6

IIpoBepsieMblii 31eMeHT CO/IePKAHNS

[TpupoaHble UCTOYHUKHU YIIIeBOAOPOAOB. [IpuponHblii ra3 u nomyTHble HedTsaHble Ta3bl. HedTh u e
npoucxoxkaeHne. CrmocoObl  mepepaboTku  HeTH:  MEperoHka, KpPEeKWHr  (TepMUYECKHUH,
KaTaJIUTHYecKni), uponu3. [IpoaykTs! mepepaboTku HeTH, NX TPUMEHEHUE B MIPOMBIIIICHHOCTH H B
OpITy. KaMeHHBIH yronb ¥ MPOAYKTHI €ro nepepaboTKu

Kucnoponcoaepxkaiiye opraHi4eckue COSANHEHUS

3.1

[IpenenbHbIC OAHOATOMHBIC CHHUPTHIL. METaHON W 3TAaHOJN: CTPOCHUE, (PU3MUECKHME M XUMHUYECKUC
CBOHMCTBa (peakIuu C AaKTUBHBIMU METAJIaMH, TajJOTr€HOBOJOPOJAaMH, TOPEHHE), IPUMEHEHHE.
Bonoponusie cBsizu Mexay MoOJIeKyJaMu cnUpToB. JleCTBHME MeTaHONa M 3TaHOJA HAa OPraHU3M
yenoBeka. MHOTOATOMHBIE CHHPTHL. OTHJICHIJIMKOIh U TIWIEPHUH: CTpPOeHHe, (QHU3UYECKHe W
XUMHYECKHE CBOWCTBA (B3aWMOJEWCTBHE CO MIETOYHBIMHA METallIaMH, KaueCTBEHHAs peaknus Ha
MHOTOAaTOMHBIE CITUPTHI). JlelicTBre Ha opranm3M 4yenoBeka. [IprMeHeHne rimieprHa v STHISHTITUKOIIS

3.2

®eHoN: CTpOeHHWE MOJEKYJbl, (HU3uueckne W XWMHYECKHe CBOWCTBA. [OKCHYHOCTH (eHoIa.
ITpumenenue genomna

33

Anpaerunsl v KeToHbl. @OpMaIbAETH L, alleTAIbIETHII: CTPOCHUE, (PH3MUecKre i XUMHYECKHE CBOHCTBA
(peakumy OKMCIICHNUS M BOCCTAHOBJICHHS, KAU€CTBEHHBIE PEAKIINN ), TOTyYeHUE W TPIMEHEHUE

34

OIHOOCHOBHBIE TpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAS M YKCyCHasl KHCJIOTBL: CTPOCHHE,
¢du3nuecKkue 1 XMMUYECKUE CBOICTBA (CBOiicTBa, OOLIME IS Kilacca KUCIIOT, peakius dTepudukanim),
noigyueHue u mnpuMeHenue. CTeapuHOBas U OJEMHOBAsT KUCIIOTHI KaK TPEICTABUTENU BBICIINX
KapOOHOBBIX KHUCJIOT. MBlJIa KaKk COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE

35

Crnoxable 3QuUpbl Kak MPOHU3BOAHBIC KapOOHOBBIX KHCIOT. ['Maponm3 cioxHBIX 3¢upoB. JKupEL
I'unposns sxupos. IIpuMeHeHue KUpoB. bronorudeckas posib )KUPOB

3.6

YrneBopl: cocTa, Kitaccu(pUKaus yrieBo1oB (MOHO-, TU- U TIOIHcaxapupl). [ moko3a — npoctermmii
MOHOCaXapHJl: OCOOCHHOCTH CTPOCHHS MOJEKYNbl, (U3NYecKkne ¢ XHMHYECKHE CBOMCTBa
(BzaumoneticTBue ¢ ruapokcuaom menu(ll), okmcnenne ammMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOXKEHUE TIIIOKO3bI), HAXOXKAEHHE B IPUPOJE, IPUMEHEHHE, OMOJIOrHYecKas Pob.
®dotocunres. PpykTo3a Kak M30MEp IIIOKO3bl. Kpaxman M menirono3a Kak HPUpPOAHBIEC TOJIUMEPHI.
CrpoeHue Kpaxmajia M LEUTI0N03bl. DPHU3MYeCKHe W XMMHUYECKHUE CBOMCTBAa Kpaxmana (TUApOJIH3,
KayeCTBEHHAsI PEaKIHsi C HOJIOM)

A3otc OCPIKAIINUC OPraHNYCCKUEC COCANHCHU A

4.1

AMWHOKHCIIOTHI KaK aM(I)OTepHBIe OpPraHn4CCKUC COCANHCHMUSL. du3ndeckue U XMMHYECKHE CBOMCTBA
AMHUHOKHCJIOT (Ha IIpuMepe FJ'II/II_II/IHa). buonornyeckoe 3HaUCHNE aMHHOKHCIIOT. HeHTI/I,I[I)I

4.2

Benku kak TPUPOJHBIE BBHICOKOMOJICKYIISIPHBIC COCAMHEHHs. [lepBUYHAs, BTOpUYHAS W TPETHYHAS
CTpYKTypa 0enkoB. XUMHUUECKUE CBOUCTBA OCIIKOB: THAPOIIH3, ICHATYPAIHS, KAUSCTBEHHBIC PEAKI[UK Ha
OenKu

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHUA

5.1

OCHOBHBIC TOHATHS XHMHUU BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁl MOHOMCEpP, MOJUMEP, CTPYKTYPHOC
3BCHO, CTCIICHbL IMOJUMEpHU3aluu, CPEAHAA MOJICKYJIIpHAsA Macca. OcHoBHBIE METOAbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/If/i — NOJIMMCPU3AlUA U MOJIMKOHACHCA WA

5.2

OKCepUMEHTAIbHBIE METOJbI M3YYCHHUs BEIIECTB M HMX NMPEBPAICHUIA: O3HAKOMIIEHHE C O0pa3iaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKoB. [loyuyeHrne CHHTETUUEeCKOTO KayyyKa U
PE3UHBI

11 KJIACC
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XUMHUYECKUH _dIeMeHT. AToM. Snpo aTpMma, M30TOIBL. DJNEKTPOHHAs O00O0JOYKa. DHEPreTUYecKHe

TOMHBIE opbyTanm, s-, p-, d-anemenTsl. (OCOOCHHOCTH pachpeeIcHIs
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IIpoBepsieMblii 31eMeHT CO/IePKAHNS

QJICKTPOHOB I10 Op6I/ITaII$IM B aToMax DJJICMCHTOB IICPBLIX lIeTI;IpéX NepruoOa0B. SHGKTpOHHaﬂ

Ilepnognueckmii 3akoH u Ileprognueckas cucrema xumuieckux snemeHToB .M. Menneneena. CBs3b
nepuouyeckoro 3akoHa u Ilepuomnueckoil cuctembl xumudeckux snemeHToB JI.M. MenneneeBa c
COBPEMEHHOM TEOPHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYCCKHUX
AIIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYMIIaM U MEepHOAaM. 3HAUYCHHE

Crpoenune BemecTBa. XHWMHYECKas CBsI3b. BUABI XUMHYECKO CBsI3M (KOBaJeHTHAs HEMOJSpHAs U
MOJIApHAS, WOHHAs, MeETaJUInMueckas). VOHBI KaTHMOHBI W aHUOHBI. MeXaHu3Mbl 00pa30BaHUs
KOBaJICHTHOW XMMHUYECKOU CBsi3H (0OMEHHBIN M JOHOPHO-aKIICTITOPHBIN). BomopoaHas cBsi3b

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOIO CTPOCHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA.
Tumbl KpUCTANIMYECKUX PEIIETOK. 3aBHUCHUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTALIMYECKOU
pewerku. [lonstTue o pucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas A0

Knaccuduxkarms Heopraumdeckux coequHeHnin. HoMeHKIaTypa HeopraHn4ecKiX BEIeCTB

Xumudeckas peakmus. Knaccudukanus XUMUYeCKHX peakiiii B HEOPTaHUYECKOH W OpTraHHYECKOH
XUMHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U IIPEBPALLCHUS SHEPIHU IPH

OO0paTuMble peakluu. XUMHUYECKOe paBHOBecHe. DakTOphl, BIMSIOMIME HA COCTOSHUE XUMHUYECKOIO

OnexTponutudeckass auccoranus. CunmpHble M crnabbie AmekTponuThl. Cpela BOJHBIX PAacTBOPOB
BEMIECTB: KHCJIast, HeWTpallbHas, mejovHas. Peakim noHHOro oOMeHa

Hemeramnsl. Ilonoxxkenue HemeramoB B Ilepumommyeckoit cucreme xumudeckux siaeMeHToB J[.U.
MenzeneeBa 1 OCOOCHHOCTH CTpOeHHsI aToMOB. (Du3uueckue CBOWCTBA HEMETAIOB. AJUIOTPOTHS

XHUMHYECKHE CBONCTBA BaKHEHIIMX HEMETAJIOB (TaJIoOT€HOB, Cepbl, a30Ta, (ocdopa, yriepoaa u
KpEeMHHS) U MX COETUHEHHUU (OKCHIIOB, KHCIOPOACOAEP)KALINX KHCIOT, BOJOPOAHBIX COEIMHEHUH).

Meramnel. Ilonoxenue wetamioB B Ilepuoguueckoid cucreme xumuueckux saeMenToB JI.U.
MenneneeBa. OcoOOEHHOCTH CTPOCHUS DIICKTPOHHBIX 000JI0YeK aTOMOB MeTa/uIoB. OO0IHe Gusnueckue
cBoicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUH PsT HAIPSHKEHUH METaJIOB

XUMHYECKUE CBOMCTBA BaXKHEHIIMX META/UIOB (HATPUM, KaJIUW, KaTbIUNA, MAarHUH, aTlOMUHUH, ITHHK,
XpoM, JKeJe30, MeJTb) ¥ UX coenHeHuil. OO0IIre crroco0bI MOTy4YeH!s MeTaIIOB. [ [puMeHeHrne MeTaioB

I'eneTnueckas cBsI3b HEOPraHnM4€CKUX BECUICCTB, IIPUHAJICKAINNX K PA3JIMYHBIM KilacCaM

Pone xumun B obecrieueHUU BKOHOFHHCCKOﬁ, BHCPFCTI/I‘ICCKOﬁ nu HHH.[@BOI?I 6C3OHaCHOCTI/I, Pa3sBUTUHU
MCIUIIMHBI. Ilonsarue o HAay4YHbIX MCTOAAX MO3HAHUA BCIICCTB U XUMUYCCKUX peaK]_[I/Iﬁ

HpeZ[CTaBJ'IeHI/IH 00 06H_II/IX HAY4YHBIX IMPUHOHUINAX MTPOMBIINIJICHHOI'O IOJYYCHUA BaKHEUIITNX BCIICCTB.
Yenmosek B MHUPE BCUICCTB U MaTCPHUAJIOB: BayKHCHIIINE CTPOUTECIIbHBIC MAaTCpUaAJIbl, KOHCTPYKIIMOHHBIC

Marcpualibl, KpaCKu, CTEKJIO, KEpaMHUKa, mTepI/IaHI)I JJIA DJICKTPOHUKHU, HAHOMAaTEpHaJibl, OPraHNMYCCKHUE

ﬂﬁﬁ@ﬂﬂﬂl’tﬁ(’dbgﬂa‘ﬂﬂ%b& npaBUjIa HUCIIOJIB30BaHUA JICKAPCTBCHHBLIX IIp€riapaTroB, IIpaBUJIa

Kon
KOH(UTYpanus aTOMOB
1.2
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHUN HAYKU
1.3
1.4 BanenTtHOCTB. DneKTpOOTpUIIATENHFHOCTh. CTETIEHD OKMCIECHUS
1.5
BEIIIECTBA B PacTBOpE
1.6
1.7
XUMHYECKHX PEaKITUIX
1.8 CKOpocCTh peaknnu, € 3aBUCHUMOCTD OT Pa3IMIHBIX (PAKTOPOB
1.9
paBHoBecus. [Tpuniun Jle Hlatense
1.10
1.11 OKHCIANTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
2 Heoprannueckas xumus
2.1
HEMEeTaJJIOB (Ha MpUMepe KUCIopoJia, cepbl, pocdopa u yriaepoa)
2.2
[IprMeHeHne BaXXKHENIIIMX HEMETAJUIOB U X COEJMHEHUN
2.3
24
B OBITY U TEXHHUKE
2.5
3 XuMHS U )KU3Hb
3.1
39
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Xumus, 10-11 xnace. YueOnuk. bazoserit yposens. ['abpuensia O.C., Octpoymos U.T'.,
Cnanxos C. A.,«M3narenscTBo.- «IIpocBemenue» 2025 rox
3anagnuk no xumun: 10 kiacc /H.E. Ky3neroBa, A.H. JIéBkun.-M. : Benrtana-I'pad,
2020

tabmubl: [lepuoauueckas cuctema xumudeckux snementos [l. . Menneneea, Tabnuna

pPacTBOPUMOCTH, BHGKTpOXI/IMI/I‘-IeCKI/Iﬁ pAa HAIIPSAKCHUA METAJIJIOB.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Jlupaktuueckuii Matepuan mo xumuu uig 10-11 knaccos. [Tocobue mst yaurens/
A.M.Paneukuii, B.I1.I'opmkosa, JI.H. Kpyrnukosa.-M.:IIpocsemenue, 2006
e Bonosuk B.b., Kpyrenkas E.J[. O6mias n Heopranuueckasi xumusi: Bornpocsl,

yhOpaxHeHus, 3a1a4yu, TecTol. [Tocobue nns crapieknaccHukoB. —CI16: CMUO Ilpecc,

2012.
o Xwumusa. dunaktuyeckuit Matepuai. 10-11 kmaccel: mocoOue s yaurenen

obmeobpasoBar. yupexaenuii / Pagernkuit A.M.- Mocksa, [Ipocsemienue, 2016

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. Cait Pemry BIIP xumus BITP—2025, Xumus s 10

KJj1acca: 3a1aHuA, OTBCThI, pCIICHUA

2. Tazera «XuMHSA» U CaUT U1 yuuTens «Sl uay Ha ypoK XuMum»

http://him.1september.ru.

3. Caiir Pemry EI'D xummst https://chem-ege.sdamgia.ru/

4. Enunas komnexkuusa LIOP: [Ipenmernas komnekus «XuMHs»

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

-
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OOKYMEHT NOAMNUCAH
AFEIOTR Qi1 QMDA yucOHBIX [MaTEpPHaIOB M0 XMMUHU Ha ITOpTalie

Ceprupurar 0E42606.F 1 Pocenirci@uCafdimposaaiankona https://resh.edu.ru/
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https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-ege.sdamgia.ru/
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/

7. SIKnacc https://www.yaklass.ru/

8. Xummueckuii paxynprer MI'Y https://www.chem.msu.ru/

9. Enunas xomnexuus HudpoBbiXx 00pazoBaTelbHbIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

Cerb TBOpUECKHUX yunuTene. Xumosa -http://www.it-
n.ru/communities.aspx?cat_ no=4605&tmpl=com

4 ™
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Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
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