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MNOSACHUTEJIBHAS 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Denepanumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOTo npeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumusa» anas 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPE3ylbTaToB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBEpILIAIOIIMM 3TalloM peajin3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe H3KOJOIMYeCKM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/I0pOBBbIO U
npupoaHoll cpene. Peannsyercst xumuyeckoe oopazoBaHue 00yJarOLIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpEZENeHbl B MpOrpaMMe IO XHMHUH C Y4YETOM CHEHU(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPHUPOJBI M YETIOBEKA, KOTOpoe (OPMUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYPBI, HEOOXOJWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHYEcKOl, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COIUYMa,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.



CocraBnsiroliuMu  pefiMeTa «XUMUs» SBISIOTCS 0a3zoBble Kypchbl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWH W3 00IIeld XMMHUH) M OpraHudeckor xumuu. opmMupoBaHUE JaHHON CHCTEMbI 3HAHUMA
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Aa K H3yUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHMYecKod XUMHH TOJIYYaroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioMm 3peHusi B npeamere «XuMus» 0a30BOT0 ypOBHSI paccMaTpUBaeTCs
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEOpraHWYeCcKask XUMHUsA» OOYYaroIIMMCs MPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATH
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUIT M MPHUKJIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perlieHus
MHTEJJIEKTYyalIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro nmpeaMera « XUMUs» JaHHOTO YPOBHS U3yUEHHUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOHBIX SBJICHHUM IMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHNSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B mnumane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3aLUU  OOYyYaromIMXCs
INPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENECHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAJIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIICHUs MPpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke npenoiaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKd Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsItOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHWMHUHU, OCBOCHHUE SI3bIKa HAayKd, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA IEJIeH W 3a71ad U3yYCHUS MpeaIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oobmiero ooOpazoBanus. CeroaHs B TMpenojaBaHWUd XWMHUU B OOJbIIeH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJEpXKaHUS OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINMYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (HYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBa3u ¢ oTHM TpE M3y4YeHWH TMpeaMera «XHWMHEs JOMUHHUPYIOIIEE 3HAYCHUC
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOydYaromMXCs K  YCIOBUSM JUHAMHYHO  DPa3BUBAIOLIETOCS  MHDA,
(GbopMUpOBaHHE WHTEIUICKTYadIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
UMEIONNX YHUBEPCATBHOE 3HAUYCHUE JUUIS PA3IUYHBIX BUOB JCATCILHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
NESTENIbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWW XHMMHUU, a TaKXkKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHSHIUS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BHUTHE MTO3HABATEIIEHBIX WHTEPECOB, MHTCIUICKTYAbHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B

COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
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TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaomuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYPCOB M COXPAHECHHUS MPHUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKHUMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHON 00sacTH «ECTECTBEHHO-HAYYHBIC IPEIMETHI.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpaszoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).

COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer opraHMuecKkoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IOJIyYEHUU
HOBBIX BEIIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coeauHennii A. M. bytneposa,
e€ ocHOBHbIE NOJIOKEeHUS. CTpyKTypHbIE (OPMYJIBI OpPraHWYECKUX BellecTB. [omoorus,
nU30MepHsl. XUMUYECKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarhyeckas) W TpHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJCIUPOBAHHE MOJEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJCHUE U ONHCAaHHME JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBjieHUe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTABUTENIN aJKaHOB: (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEeHUs ), HaX0XACHUE B IPUPO/IE, IOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (peakiMu TUAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAlluU, OKUCIIEHUS U MOJIMMEpPHU3alllN ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lomryueHrne CHHTETHYECKOr0 KayuyKa U Pe3HHBI.



AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psA. AUETHUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUYECKHE M XMMHUYECKME CBOWCTBA (peakuuu
rajJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyY€HUE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOLyUeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIieBOAOpoAoB. [IpupoHblii ra3 U nomyTHbIe HEQTSIHBIE Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 NPOYKThI €ro NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUI: O3HAKOMIIEHHUE C
o0pa3iaMu IIacTMacc, KayayKoB U Pe3uHbI, Koyutekuud «HedTb» 1 «Yromby, MoaennpoBaHie
MOJIEKYJl YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIy4Y€HUE 3TUIICHA U U3Y4YEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pPEAaKUMM IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI U 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlllaMH, IaJIOT€HOBOJIOPOAAMU, TOPEHUE),
IpUMEHEeHHEe. BonopoHble CBSI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaToMHble CIUPTHL. OJTUJICHIJMKOJIb W IJIMLEPUH: CTPOEHME, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMU METaJIaMHi, Ka4eCTBEHHAsI peakliys Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (U3NYecCKue U XHUMHUYECKue CcBoiicTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anprerunpl M kemouwvl. DoOpManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHBIC PpEaKIUH),
MOJy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIME IS KJlacca KUCIOT, Peaklus
TepudHKaMK), TOoJNyueHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
MX MOIOIIIEE IEHCTBHE.

CrnoxHble 3GUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupos. bruonoruueckas poiib KHUpPOB.

YrieBonpl: cocTas, Kiaccudukaiys yriieBoaoB (MOHO-, IU- U mojaucaxapubl). [mroko3a —
MpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbI, (PU3NYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npUMeHeHue, Ouosoruueckas poib. @orocunre3. Gpykros3a Kak U30Mep IIIOKO3bI.




Kpaxman n nemntonosa kak npupojHsle nonumepsl. CTpoeHue Kpaxmaia U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMmaia (T'MIpoju3, KaYeCTBEHHAs PeaKus C UOJ0M).

OKCHEpUMEHTAJIbHBIE METOJAbl H3YUYEHMs BEIIECTB U MX IPEBpALICHMI: IPOBEACHUE,
HaOJIIOIEHHE W ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHBIX
cnupToB (B3auMoaelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepedpa(l) u rumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajla C MOAOM), IpPOBEAEHUE MPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTBI.

Pacuérnble 3anaum.

Boruncienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEILECTBA MJIM IMPOJYKTAa PEaKIMM IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIOTBI KaK aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha npumepe MuuuHa). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkn kak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsi CTPYyKTypa OenKkoB. XHMMHUYECKHE CBONCTBA OJIKOB: THUAPONU3, IEHATYpaIlHs,
Ka4eCTBEHHbIE pEaKIU Ha OEJKH.

OKcliepUMEeHTalbHbIe METOJbl W3Y4EHHUs BELIECTB M MX IpeBpalleHuil: HaOaroaeHue U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OEJNKOB IpH HarpeBaHUU, IBETHHIC
peakiuu OeNKOB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alluu, CpeaHss MOojeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus mMexnpenIMeTHBIX CBsI3€ MpH M3y4YeHUM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHSITUH, SBJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01mue ecTeCTBEHHO-HAyuyHbIE TOHATHUS: SBJIEHUE, Hay4dHbIH (DaKkT, rumoresa, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEPEHUe,
AKCIEPUMEHT, MOJIEITUPOBAHMUE.

®usnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTETUYECKUI1 YPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUECKHe BEIMYMHBI U €IMHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YTIAEBOIbI, JKUPbI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKHE MTPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuuyeckne 0CHOBbI XUMHHU

XUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOOB.
DOneKTpoHHas KOHGUTypalusi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XMMHYECKUX 3ieMeHToB [ .
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XHUMHUYECKHUX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyIIaM U repruojam. 3HaueHHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3smbl oOpa3oBaHHUs KOBaJIEHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYyJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsTHe O AUcHEpCHBIX cucTeMax. VICTUHHBIE M KOJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuueckux coequHeHunid. HomeHkinatypa HeopraHMYecKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMNIEKAUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckass peaxkuus. Knaccuukanus XUMHUYECKMX peakIUid B HEOPraHUYeCKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpPAILEHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecue. (DAKTOpHI, BIMAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnyeckas aucconuanus. CunbHble M cialble 37eKTposnuThl. Cpela BOAHBIX
pacTBOPOB BEWIECTB: KHUCIIast, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIHBIE METO/bl M3YyYEHHUs BELIECTB U UX IPEBPALLEHUI: JEMOHCTpalus
tabmun «llepuonuueckass cucrema xumumueckux snemeHtoB Jl. M. MenneneeBa», u3yueHue
MoJiele KpPUCTAJUIMYECKUX pelEToK, HaOJII0JeHHe | OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3sIoKEHHE IEPOKCHAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OIIPENIEJICHUE CPElbl PACTBOPOB BEIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMeHa), MPOBEICHHE MpPAKTUYeCKOH paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHYECKOW PEAKIIMM».

Pacuérnrie 3amaun.

Pacuérbl 10 ypaBHEHHUSIM XUMUYECKUX PEAKIUI, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas 10JIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJNIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxenune metamioB B [lepuoanyeckoil cuctemMe XMMHUYECKUX 3JIeMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKUE CBOWCTBA BAXKHEUIINX METAJUIOB (HATpPUH, KaJWid, KaJdbIlUMHd, MarHuu,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YYCHHUE
KOJUTIGKIIMU «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HAONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B 00ecrie4eHUH 3KOJOTUIECKON, SHEPTeTHUYECKON U MUIIEBOI O€30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKunii.

[IpencraBnenuss 00 OOmUX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO TOMyYeHUs
BOKHEHIITUX BEIIECTB.

UenoBek B MHpE BEIIECTB W MAaTEPUAIOB: BAXHEHIINE CTPOUTEIBHBIE MaTepHaIbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIEC yI0OpEHUSI.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MpaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBS3€H MPU M3yUYeHUU OO0IIel M HEOPraHUYEeCKOW XMMHU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIe MOHSITHS: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHasms, CUHTE3,  KiIaccu(UKaius,  MEePUOJUYHOCTh,  HAONMIOJEHHE,  IKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SJHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.



buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprs, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNIOB, 3JEKTPOHHAS] MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.

I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OO0Yy4YarOIIMMHCS
IporpaMM CpeaHero obiiero odpazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
Hayuyno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
pOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO.

B coorBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS TMpeamera «XHUMHsS» Ha YPOBHE CpeJHEero ooimiero obpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUEe MOTUBALUU K 00y4EHHIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PyKOBOJCTBOBAaTbCS B CBOEH JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMH IEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHUsD JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCMUTATENBHON JEATEIbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJI€aTaMH  POCCHICKOTO
rpaXAaHCKOro O0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHM M TpaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHMS, CAMOPAa3BUTHS M HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YYarOLINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPa)KaloT cPOPMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYyYarolMXcsi M0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHHS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS O COIMAIbHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHUI B
KOJUIEKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘-Ie6HbIX 1 ITO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS .

OCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTEUYECTBEHHOU
XHMMUH,;

YBaXEHUSI K IPOIIECCy TBOPUECTBA B OOJACTU TEOPUM MU IMPAKTUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUMH,
KPOIMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX " IPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOIIEM aHAJIU3e
nH(GOpPMaLIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMMOBECACHU,

CIIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3AHHBIC C XUMHUUYCCKUMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKK CBOUX TOBapI/IHlef/'I C HO3I/IHHﬁ
HPABCTBCHHLIX W ITPABOBBIX HOPM U OCO3HAHUEC HOCJ’IGI{CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHOro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (DPU3UUYECKOMY U IICUXUYECKOMY 37J0POBbIO;

COOIOZICHHSI TPaBMIJI OE30MACHOTO OOpAIEHUsI ¢ BEHISCTBAMH B OBITY, IMOBCEIHEBHOU
KM3HU ¥ B TPYJOBOM J€ATEIBHOCTH;

MOHMMAHUA 1EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOIO 0€30MacHOTo
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3J0POBbIO U JKU3HU JIFOCH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YNOTPEOICHUS aIKOToJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B yqe6HO-HCCHGHOBaTGHBCKOﬁ ACATCIIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPpYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUH NPAKTUYECKUX 3a7ad COLUAIBbHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XHUMUU,

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3ysibTaTaM TPYA0BOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBHUIYaTbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynymieit mpodeccuu u peann3anui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0ITIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTMUYECKH IIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

IIOHUMaHUs TJI00aJIFHOTO XapakTepa 3KOJIOrHICCKUX HpO6J’IeM, BIIUAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHIKEHUN XUMHUH ISl PEIISHUS] BOIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;
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AKTUBHOTO HENPUATHUS NIEUCTBUM, MPUHOCIIIMX BpEI OKPY>KalolIeW MpUPOIHON Cpene,
YMEHMS IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS NPEIIPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHU S aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAaKTHKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHA €€ poinu B (HOPMUPOBAHHUU
paloHaIbHOIO HAYYHOTO MBIIUICHHUS, CO3JITaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKarolleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUM JJI1 COBPEMEHHOM LMBUIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHON POJIM B CO3/IaHUM HOBOM 0a3zbl MaTepuaIbHOU
KyJbTYpPBI, PELUICHUH TI00ATBHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, NUIIEBOH M DKOJOTMYECKOM O€301acHOCTH, B Pa3BUTUU MEIULIUHBL,
00ecre4eHny yCIOBHM yCIIEITHOTO TPpyAa U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aKIIOUEHHS HA OCHOBE HAyUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XMMUYECKHE 3HAHMSI IJIS1 PELIeHus poosieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYalMSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJda B pasMyHbIX chepax mpodeccrnoHaTbHON

JEATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysnbTaThl OCBOCHUS YyuyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble NIl (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIE
(MeXTpeMeTHBIE) 00IIeHayIHbIC TIOHSATHS, OTPAKAIOIIHNE IIEIIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHHUE, Mpolecc, CUCcTeMa, HAayyHbIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHHBEpCallbHbIE ~ yueOHble  JeHCTBHS  (TIO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBatomye (GopmupoBaHHe (QPYHKIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJIBHOM KOMIETEHIMH 00yUaroIInuxcs;
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CIOCOOHOCTh ~ OOydaloIIMXCSl  KCIOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3yJibTaThl OTPaKalOT OBJAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMU.

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmeTpbl W KPUTEPUU HX JIOCTHIKCHUS,
COOTHOCHUTD PE3YJbTAThI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble IMPU3HAKKM TOHATHUI M YCTAHAaBIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBIICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU I KITACCU(UKAIIMK BEIIECTB M XUMHUYECKUX PEAKIIHA;

YCTaHABIMBATh IPUYMHHO-CIICCTBEHHBIE CBSA3H MEX1Yy U3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYyKTUBHBIC, ACIyKTUBHBIC, IO AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3YEMbIe B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XUMHUYecKkass (opMyia, YypaBHCHHE XHMHUYSCKOH pEakiMu — TPUH PEIICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTHUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHI.

2) 6a3o0BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHiA;

dopMynupoBaTh LE€IM M 33Ja4d  HMCCIEJAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENNbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0OJaTh 32 XOJIOM IIPOIECCa, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (QOopMyIUpoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOM MCCIeI0BaTENbCKOM M IMPOEKTHOM JesTeNIbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/IOB [TO3HAHMUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HWHOOpMaIuu (HAyYHO-TIOMYJIsIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(GOPMAIIMIO PA3NUYHBIX BUIAOB U (HOpPM TIPEACTABICHHUS, KPUTUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpPOChl M TPUMEHSATh PA3IUYHBIE METOJbI TPH TOUCKE W OTOOpE
uH(pOpMaIii, HEOOXOAUMOH JIJIs BBIMIOTHEHUS yUeOHBIX 33/1a4 ONPeAeIEHHOTO TUTIA;

MpUOOpPETaTh OMBIT WCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIBHYIO (hOpMy mpeacTaBieHus HHGOpMAIH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KAuyeCTBE CpEACTBA MNpU paboTe ¢ XUMUYECKOH
uHpOpMaLUE: TPUMEHSITh MEXKIPEIMETHbIC ((QU3MYECKUEe W MaTeMaTH4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyIIbI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBRi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMHU:

3a]]aBaTh BOMPOCHI M0 CYIIECTBY OOCYXIaeMOW TEeMbI B XOJIE JUAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBAThH CBOM MPEIJIOKCHUS OTHOCHTEIBHO BBITOIHCHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYINIAaTh C IMpPE3CHTAIEe pe3yJbTaTOB MO3HABATEIBHON AEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHCHHH XHMHUYECKOTO
IKCIIEPUMEHTA, TPAKTUYECKOH paboOThl IO HCCICAOBAHUIO CBOWCTB HW3yYaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa M (OPMYJIHPOBATH BBIBOJBI IO PE3yJibTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHMIA ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MMO3HABATEIBHYIO JICATEIHLHOCTS,
ompenenss e€ eI W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a1ad,
BbIOMpaTh Hanbosee 3PPEKTUBHBINA CIIOCOO MX PEIICHHS ¢ YUYETOM IMOJIyUYCHHUS] HOBBIX 3HAHHUN O
BCIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCW JEATENbHOCTH Ha OCHOBE CaMOaHAIMW3a |
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs) OTPaXxaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKON COCTaBIIONIEH eCTeCTBEHHO-
Hay4YHON KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUH HPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOAMMOM s
pelIeHNs MpPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO M IPUPOJHOM CPELIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHWMHYECKasi CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKeJerT,
(GyHKIMOHANbHAS TPyNNa, paauKai, U30Mepus, U30Mepbl, TOMOJOTMUYECKHH psl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA U a30TCOJEpHKAIUE COSAUHEHUS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€IMHEHHUSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpPraHUUEeCKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)Kallue€ B OCHOBE MOHHUMAaHUs
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30aCHOM MCIOJIb30BAHNN BaKHEUIIINX OPraHU4YEeCKUX BEIIECTB B ObITY

U IIPAKTUYECKOH JECSATEIBHOCTH YEI0BEKA;
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c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIe MPU3HAKU MOHATUHN, YCTaHABINBATh
MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA IPH ONKMCAHUU COCTABA, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOMN) (HOpMYIT OpraHMUECKUX BEIIECTB
Y YPaBHEHUI XMMHUUYECKUX PEaKUUW, U3rOTABIMBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIIACCY/TpYyIe COeIUHEHUN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllue COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHUX BEIIECTB (STUJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasi KMCIJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAs KHUCJIOTA, IJII0K03a, (PPyKTO3a,
KpaxmaJl, LeJUII0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEAENSATh BHJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
coeMHEHUX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHUSI NMPUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa miiss oOBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHUE, (HU3UYECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3JIMUYHBIX KJIACCOB OPraHMYECKUX BEUIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTWIeH, OyraaweH-1,3, merTmwiOyramueH-1,3, OeH30I,
METaHOJ, dTaHOJ, YTHICHTINKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/, MypaBbHHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHas KHCIOTa), HWILTIOCTPUPOBATh
TEHETHYECKYIO CBA3b MEXIY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX XMUMHYECKHX PEAKIHMN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (opMyT,

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepadOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCTIOJIB3YeMbIX B XHMHUHM TIPU H3YYCHHH BEHIECTB W XUMHYECKUX SBICHUUN
(HaOnrofieHne, W3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIIECTBAMH U UX MIPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBWJIA MOJB30BAHUS XUMHUYECKON TMOCYI0U U
1abopaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNU OSKCIIEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ATHICHA M W3yYeHHE €Tro
CBOMCTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYeCKHX BEIIECTB, JCHATypalus OeIKoB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu oOpallleHUuH ¢ BEIIEeCTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISATh PE3YIbTaThl
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XMMHYECKOTO SKCIEpPUMEHTa B ()OpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUH H
(bopMyIHpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pPa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHS CBOErO 370POBbS M
OKpYXarollel MpUPOAHON cpenibl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS Ha >KUBBIE OPTaHU3MBbI
OINpe/IeNIEHHBIX OPraHUYeCKUX BeLIeCcTB, MOHMMAas cmblca mnokasartens [IJIK, moscHsATe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3JEHCTBUSA Ha OPraHU3M
4eJI0BEKa;

JUisl 00y4YarolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEILECTB U XUMUYECKUX SBIICHUA;

JUIs  CHeNbIX W ClIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyoi.

11 KUIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XUMHS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNW: O XHWMHYECKOW COCTaBJISIONICH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHUMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
peuieHusT TMPaKTUYECKUX 3a/ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeTa/lIM4yeckas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs IUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMUYECKOW  peakIMh, XHUMHYECKO€ paBHOBECHE); TEOpPUM M  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUUYECKHUX
peaKkIusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH SI3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHUS,
Jie)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHH,
dakTosornuecKkrue CBEeICHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAHUH
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIISITH XapaKTEPHBIC MPU3HAKU MOHATHHN, YCTaHABIINBAThH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPU OMHUCAHUHA HEOPTaHUYECKHUX
BEILECTB U UX MPEBPALLCHHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHUS
dbopMyn BEIIECTB W ypaBHEHUH XHUMHYECKHUX PEAKIMH, CHCTEMAaTHYECKYyI0 HOMEHKJIATYpPy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHMUYSCKMX BEHIECTB (yrapHbIi Tas3,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€Hash WM3BECTh, MUTHEBAs COJa, MUPUT U

ApyTHe);
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c(OPMHPOBAHHOCTb YMEHUH ONPEJEIATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOIO
BEIleCTBA (aTOMHas, MOJIEKYJISIpHas, MOHHAas, MeTa/lIM4yecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEILECTB
10 UX COCTaBY K ONpPEACNEHHOMY KJIACCy/TpYIIe COSAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(POTepHBbIE TUAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMHM pacKpblBaTh CMBbICI Hepuoaunyeckoro 3akona JI. M.
MenzeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HMPYIOUIYI0, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTE ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosoB [lepruonuueckoil cucteMbl XUMHUYECKUX 31eMeHTOB J1. U.
MeHeneeBa, HMCHOJIB3Ys TOHSITUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XUMHUYECKHMX JJIEMEHTOB U UX
coeMHeHuH 1o nepuojam u rpynnam Ilepuonudeckoil cucremsl xumuueckux 3nementos . U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHUCHIBATh) OOIIME XHMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPXKAATh CYLIECTBOBAHUE
TFEeHETUYECKOM CBSI3M MEXJY HEOPraHMYEeCKMMHU BEIIECTBAMH C IIOMOIIBIO ypaBHEHHMH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
NpU3HakKaM (YUCIy W COCTaBy pEarupyromux BEIIECTB, TEIIOBOMY d((dEKTy peaxium,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMU, YHaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKLUU pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHBbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIa,;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HAaBaTb ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYLIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLIECCH, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHAKa, a Takke cPOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TNPOBOAWUTH BBIYMCICHHUS C MCIIOJIB30BAaHUEM IOHSITHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPU XHUMHYECKHX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;
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c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUTIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKUN SKCHEPUMEHT
(pasznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE Cpellbl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHHBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3INYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIMh, PEeaKIMu HMOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amau o temMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH O0OpAIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, MIPE/ICTABIISATH
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amucCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peaxuuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XHMMHUYECKYIO0 HH(OpMalmio,
[OJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTEepHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH JEATEIHHOCTH B IENSAX COXPAHEHUS CBOETO 3[0POBbA U
OKPY’KaOIIeH MPUPOIHON Cpelbl, 0OCO3HABATH OMACHOCTH BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
omnpeeNEHHBIX BEIIECTB, TOHUMAasi cMbica nokaszarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUisi 00y4YarolIUXcsi ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHMs 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIGHHIZ;

JUIA  CJENbIX W CHa0OBHIAMIMX OOYYArOIIMXCS: YMEHHE HCIONIb30BaTh pelbedHO-
TOUCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu XuMuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipeamer opraHM4ecKoi XUMHH. TeoPI/m BuGmorexa LIOK
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
https://edsoo.ru/
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yraesoaopoasl
2.1 [IpenenbHbIE YTIEBOIOPOIBI — aTKAHbI 2 bubmmorexa LIOK
' pet y HOPOA https://edsoo.ru/
59 HenpenenbHbie yrieBogopoOIbl: aJKEeHbI, 5 1 bubmuoteka [IOK
' aJKaJUuEHbI, aIKHHBI https://edsoo.ru/
bubnmnoreka HOK
2.3 ApoMaTudeckue yrieBo10posl 2 htptIDSJ,I:I;I/e:iSI;O.];Iu /
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 1 bubnnorexa [JOK
' UX mepepaboTka https://edsoo.ru/
Hroro o paznueny 13
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
but6mmorexa [IOK
3.1 C . ®eHo 3
HHPTHL SECHOR https://edsoo.ru/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6nunorexa LIOK
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Crnoxuble 3¢upbl

https://edsoo.ru/

bu6nmoreka IIOK

33 YIHEBOTEL 3 https://edsoo.ru/
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepxanue opranHnyecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 Bubmmorexa HOK

https://edsoo.ru/

Htoro no pazneny 3
Paspea S. ‘BI)ICOKOMO.HeKleﬂprIe CcOeJMHEeHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]sggil;zgzzz Lrt?K
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne /i P Konrpouabusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
C ! i
TpoeHue aToMoB. [lepronuecknii 3aKoH Butmorexa LOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://edso0.ru/
anemenToB /1. I. Meneneena
19 Crtpoenue BeniectBa. MHOrooopasue 4 bubnnoreka [JOK
' BEIIECTB https://edsoo.ru/
bubmuorexa [JOK
1.3 X 6 1 1
HIMITHECIHE peaitiin https://edsoo.ru/
Hroro mo pazneny 13
Pasnen 2. Heoprannueckasi xumust
bu6nmoreka [JOK
2.1 M 6 1
eI https://edso0.ru/
bu6nmoreka [JOK
2.2 H 9 1 1
CMETALIb! https://edsoo.ru/
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHIX 5 bubnuorexa [JOK
' BEIIIECTB https://edsoo.ru/
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
b K
3.1 XuMus ¥ 5KU3Hb 4 nommorexa 1O
https://edsoo.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
[1]
JI:;H Tema ypoka Beero Kontpoabubie IIpakTuueckue fl[:;:ennﬂ :)Igg;l;zi:fenbﬂme
padoThI padoThI pecypenI
1 [IpenMert opraHuyecKoil XuMuu, e€ 1 bubmuorexa [JOK
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE https://edsoo.ru/
Teopust cTpoeHUs OPraHUuYECKUX
2 COGIII)I/IHGHTI/II:)ﬁ A. M. EYTHepOBa, eé 1 Bubmiorexa LIOK
https://edsoo.ru/
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o knaccudpukanum
3 opranuyeckux BemiecTB. Homenknarypa 1 bubnuorexa [JOK
(cucremaruyeckas) ¥ TPUBHAIbLHBIC https://edsoo.ru/
Ha3BaHUS OPraHMYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bu6nmoreka [JOK
TOMOJIOTUYECKHUH PSIJT https://edsoo.ru/
5 MeraH 1 3TaH — IpOCTEUIINE 1 bubnuoreka [IOK
MPEJICTAaBUTENN ATKAHOB https://edsoo.ru/
. bubnmoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
https://edsoo.ru/
7 OTWIIEH U IPONMIIEH — MPOCTEHIINE 1 bubnmnorexa [JOK
NPE/ICTABUTEITN aJIKCHOB https://edsoo.ru/
8 [IpaxTuueckas padora Ne 1. «Ilomyuenue 1 1 bubnuorexa [IOK
ATHUJIEHA U U3yUEHUE €TO CBOMCTBY https://edsoo.ru/
9 Anxanuensl. byranuen-1,3 u 1 bubnnorexka [JOK

meTminOytaauen-1,3. [lonydenue

https://edsoo.ru/

23



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

bubmuorexa [JOK

10 I‘OMOJIOf‘I/I‘IeUCKI/II/I psn. AuetusieH — httos://eds00.ru/
NPOCTEUIINIA PEACTABUTEIb AIKUHOB

1 Brruuciienus o ypaBHEHUI0 XUMUYECKON bubnuorexa [JOK
peakinuu https://edsoo.ru/

12 ApeHsbl: 6eH301 1 TOIYO0J. TOKCHYHOCTh bubmumoreka [IOK
apeHOB https://edsoo.ru/

13 ['enernueckas cBsA3b yIiIeBOAOPO/IOB, bubnnorexa [JOK
NpUHAUICKAIINX K PA3IMYHBIM Kilaccam https://edsoo.ru/
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:

14 n[I))I/I;)ozI[[HHﬁ ra3 u HOHYTIZBIC Heg)TI;HﬂHe bubmorexa IOK

< https://edso0.ru/

ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
HpnpoaHH“e MCTOYHUKH YTIIEBOJIOPOJIOB: BuGmiorexa LIOK

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC )

_, https://edso0.ru/

rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu

16 KonTponbHas pabora no pasaeny bubnnoreka [JOK
«YTIIeBOIOPOIBI» https://edsoo.ru/

17 [TpenenpHbIE OJHOATOMHBIE CIIUPTBHI: bubnuoreka [IOK
METaHOJ U 3TaHoJ. BogopoaHas cBsi3b https://edsoo.ru/

18 MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U bubnuoreka [IOK
TJIMLEPUH https://edsoo.ru/

19 @DeHOoJ: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE bubnnorexa [JOK
U XMMHAYECKUE CBOWCTBA, PUMEHCHHE https://edsoo.ru/

20 Anpaerupl: GopMaIbAeTHA U bubmuorexa [JOK
arneTanbaerul. AIeToH https://edsoo.ru/

21 OHOOCHOBHBIE MIpeeNIbHbIE KapOOHOBBIE bubnuorexa [IOK
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KHCJIOTBI: MypaBbUHAA U YKCyCHast

https://edsoo.ru/

[TpakTuueckas padota Ne 2. «CBoiicTBa

bu6mmoreka [IOK

22 .
pacTBOpa YKCYCHOM KHCIIOTBI https://edsoo.ru/
CreapuHOBas ¥ OJICMHOBASI KUCIIOTHI, KaK
93 . P . 5 bu6mmoreka [IOK
NPEJCTaBUTEIN BBICIINX KapOOHOBBIX
pea P https://edso0.ru/
KHCJIOT
24 MBplL1a Kak cOJIM BBICHIMX KapOOHOBBIX bubmumoreka [IOK
KHCJIOT, HX MOIOIIIEE JEHCTBHE https://edsoo.ru/
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
$up P A bu6mmoreka [IOK
25 KapOOHOBBIX KUCIIOT. ' MAPOTIN3 CIIOKHBIX
https://edsoo0.ru/
3¢upoB
26 JKupsl: ruiposnn3, IpuMeHEeHue, bubnnoreka [JOK
OHoJI0ruYecKas poJib KHUPOB https://edsoo.ru/
YraeBoawl: cocTaB, KiaccupUKaIius.
uﬂ uran bu6mmoreka [JOK
27 BaxkHeiine mpecTaBUTENn: TI0K03a,
https://edsoo.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak TpupoHbIe bubnnoreka [JOK
HOJMMEPBI https://edsoo.ru/
KonTponbnas pabota mo paszueny
29 «Kucnopoacoaepaiinue opraHn4ecKue bubnuoteka [JOK
coeauHeHus»/ Beepoccuiickas https://edsoo.ru/
poBepoyHas paborta
OO01mas xapakTeprcTUKa a30TCOIePIKALTUX
n P P . ACpAT bubnmoreka [JOK
30 OpPraHUYeCKUX COeTMHEHUH /
. https://edsoo.ru/
Bcepoccwuiickas mpoBepodHast padboTa
bubmuorexa [JOK
31 AMWHBI: METHJIAMUH U aHWJIMH
https://edsoo.ru/
32 AMUHOKHUCIOTHI Kak aM(pOTepHbIE bubnnorexka [JOK
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OpraHUYECKUE COCANMHEHUS, UX
ouosiornyeckoe 3gauenue. [lenrunsl. benku
KaK IPUPOIHBIC BHICOKOMOJICKYJISIPHBIE

https://edsoo.ru/

COC/IMHEeHHUS
33 OCHOBHBIE TOHITHSI XUMUH 1 bubmmoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH https://edsoo.ru/
T i — 1 BuGorera LIOK
[TnacTMacchl, KaydyKH, BOJIOKHA https//edsoo.n/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTelbHbIE
padoThI padoThI
pecypcsbl

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubmunorexa [JOK
KOH(HTryparus aTOMOB https://edsoo.ru/
[Iepnognueckuii 3axoH u [lepnoanueckas

5 cucTeMa XMMU4ecKkux 3nementoB /1. U. 1 bubnuorexa [JOK
MeHeneeBa, UX CBS3b C COBPEMEHHOI https://edsoo.ru/
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB H UX COSAMHCHUM 110

3 rpynmnam 4 rnepuojam. 3HaueHue 1 bubnnorexa [HOK
HEPHOAMIECKOTO 3aKOHA M CUCTEMBI https://edsoo.ru/
xuMHu4ueckux aneMeHToB .M. Menneneesa B
pPa3BUTUU HAYKH
Crpoenue BeriecTBa. XMMUYECKas CBS3b, €€

P ’ bubimoreka [IOK

4 BU/IbI; MEXaHU3MBI 00pa30BaHUS 1

. https://edsoo.ru/
KOBAJICHTHOH CBsi3u. BomopoiHas cBs3b
BaneHTHOCTB. DIEKTPOOTPHUIIATEIEHOCTb.

5 Crenenp okucaeHus. Bemecrpa 1 bu6mmoreka [IOK
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO https://edsoo.ru/
CTpOECHUS
[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.

P bubmuorexa [JOK

6 VicTHHHBIC ¥ KOJUIOUIHBIC PACTBOPEI. 1

MaccoBasi 107151 BEIIeCTBa B pacTBOpe

https://edsoo.ru/
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Knaccudukanus u HoMeHKIaTypa
HEOpraHNYeCKNX COeTUHEHMH. | eHeTHueckas

bu6mmorexa [IOK

! CBSI3b HCOPTaHHUYECKUX BEIIECTB, Pa3IMYHBIX https://edsoo.ru/
KJIACCOB
Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHMYECKON M OPraHNYeCKON XUMHUHU.
8 3aK5H COXpaHEHHUS MIZICCI)I BEIIECTB; 3aKOH Bubmorexa HOK
https://edso0.ru/
COXPaHEHHUS U PEBPAICHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIIHIX
9 Ckopoctb peakiuu. OOpaTuMbIe peakiny. bubnuorexa [JOK
XUMHUYECKOE PaBHOBECHE https://edsoo.ru/
[TpakTuueckas paborta Ne 1. «Bnusaue
10 paianHHx (’paIfTopOB Ha CKOpPOCTh Bubmiorexa LIOK
B https://edsoo.ru/
XUMHUYECKON PeaKIIHm»
DnekTponauTnueckas auccoruanus. [lonstue
1 0 BoJIopoIHOM mokasarene (pH) pactBopa. bubmuorexa [JOK
Peakuuu nonnoro oomena. ['maponus https://edsoo.ru/
OpPTaHWYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
12 peakuuu. [TonsTre 00 3nexTponuze bubmorexa HOK
N https://edsoo.ru/
pacIiiaBoB ¥ pacTBOPOB COJIEH
13 KonTponbHas pabora no paszaeny bubnnoreka [JOK
«Teopernyeckrie OCHOBBI XUMHUNY https://edsoo.ru/
Mertamibl, ux nosnoxenue B [leproanueckoit
CUCTeME XUMHUYECKHX dyieMeHToB []. 1. BuGmiorexa [IOK
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. O0mue hu3nyecKue CBONCTBa
METAJIJIOB

https://edsoo.ru/
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15 CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM sl bubnmoreka [JOK
HaNpsHKEHUH METaJJIOB https://edsoo.ru/
XuMHUYECKre CBONCTBA BAXKHEHIITNX

. . . . bubnmoreka [JOK

16 METaJUIoB (HATpUH, Kajaui, Kajablui, MarHuii,

N . https://edsoo.ru/
ATIOMUHHI) U UX COCIMHEHUM

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6mmoreka [IOK
COCIMHCHUI https://edsoo.ru/

18 XuMHUYECKUEe CBOMCTBA LIMHKA, JKelle3a U UX bubmuorexa [JOK
COEIUHEHUI https://edsoo.ru/
[Ipaktrueckas padora Ne 2. "Perienue

P P bu6mmoreka [IOK

19 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME

i https://edsoo.ru/
«MeTaen)
Hemeramibl, X MOJI0KEHUE B

20 Ilepronnueckoit cucreMe XUMUYECKUX bu6mmoreka [IOK
snementoB JI. 1. Menpeneesa u https://edsoo.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIIOB.

bu6nmoreka [JOK
21 AnnoTponusi HeMeTajuIoB (Ha puMepe
https://edsoo.ru/
KHCIJIOPO/Ia, cepbl, hocdopa u yriepoia)

99 XUMHUYECKUE CBOKCTBA IaJION€HOB, CEPHI U UX bu6nmoreka [JOK
COEIUHEHUI https://edsoo.ru/

93 XuMuyeckue cBoicTBa a3oTa, pochopa u ux bubnnoreka [JOK
COEIMHEHU I https://edsoo.ru/

24 XHUMHUYECKUE CBOMCTBA YTIIEpOa, KpEMHUS U bubmuorexa [IOK
UX COEIMHEHUI https://edsoo.ru/

o5 [IpuMeHeHNe Ba)KHENIINX HEMETAUIOB U UX bubnuoreka [IOK
COEIUHEHUN https://edsoo.ru/

26 O00011IeHYE ¥ CUCTEMATU3AaIMs 3HAHUN 10 bubmuoreka [JOK

29



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

Tteme «Hemeraniey. Beruucienus mo
YpPaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXHUMHYECKHUE PACUETHI

https://edsoo.ru/

[IpakTuueckas padora Ne 3. «Pemenue

bubmuorexa [JOK
27 OKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
https://edsoo.ru/
"Hemeranmisi"y
28 KoHnTposbHas pabota mo Temam «MeTaylby 1 bubmuorexa [JOK
u «Hemeramibsn https://edsoo.ru/
29 Heopranunueckue u opraHnueckue KUciaoThI. 1 bubnnoreka [JOK
Heopranudeckue u opraHMuecKre OCHOBAHUS https://edsoo.ru/
AmMoTepHbIC HEOPraHUYECKHE U
30 OpPraHUYeCcKHe COeIMHEHUs. ['eHeTnueckas 1 bubnuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://edsoo.ru/
BEIICCTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
31 HYHEPTreTUYECKON U MUIIEBOI 6€30MacHOCTH 1 bubmorexa [OK
’ https://edsoo.ru/
Pa3BUTHH MEIUITITHBI
[TpencraBienust 06 0OIIMX HAYYHBIX
32 n;l)jmi[unnax HpOMLIIHJ'IIeL:-IHOFO}I/:IOJ'IyIIeHI/ISI 1 Bubnuorexa LIOK
. https://edsoo.ru/
BaXHCHIIINX BEIIECTB
33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 bubmorexa HOK
https://edsoo.ru/
bu6mmoreka [IOK
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1 https://edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpaA, POJIM XHMHUM B T[O3HAHUU
SBIIGHUWA TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMON IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpDHAsE Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEJNeT,
(GyHKIIMOHANIBHAS  TPYIIIA, paaukan, U30MeEpHs, W30MEDBI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOA- H
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBonpl, KHUpbI, OCJIKH), MOHOMEp, MOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHusi opraHudeckux BemiectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy n HpaKTHHGCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

CdopMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUN,  yCTaHAaBIMBaThL  UX  B3aWMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(OpPMUPOBAHHOCTh YMEHHMH MCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  ypaBHEHHM
XUMUYECKUX PEaKLUii, U3TOTABIMBATH MOJIETTU MOJIEKYJI OPTaHUYECKUX
BEIIECTB I WUIFOCTPALMM X XUMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOEHUS
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1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUsA [0  CHCTEMaTH4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHHsI opranuyeckux BemecTB A.M. BytiepoBa mist oObsicHeHUS
3aBUCMMOCTH CBOWCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPHUBHAJIBHBIE HA3BaHUSA
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, LeJUI103a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpPOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYCHasd KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKJYy  TUIMYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC MTPOAYKTOB nepepa60T1<1/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUU BIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHHs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN

32



3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHUS I [PUHATHS pEHIeHUHA B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mocynoil u 1ab0opaTOpHBIM 00OpYJOBaHHEM, a TaKxkKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEILIECTB MIPH HArpeBaHUH,
MOJIyYEHHUE 3TUIICHA U U3YUYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
o0opyaoBaHUEM; MIPEACTABISATh pe3yabTaThl XUMHUYECKOTO
SKCHEpUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIU
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb MIHTEpHET U apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
ornpeAeNéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 0opa3oBaHus
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TeopeTnyeckre OCHOBBI XUMUU

11

1.2

1.3

Biagenue cucremMoi XMMHYECKMX 3HAaHUN, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOLINE  IMOHATUSA  (XMMMUYECKUMH  3JEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMHMYECKas CBSA3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHIAOTEPMHUYECKHE,
peakuuy MOHHOro OOMEHA), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIIMTUYECKAsd  JUCCOLMALUA, OKHUCIMTENb, BOCCTaHOBUTEIbD,
CKOpPOCTh XMMHYECKOM pPEaKlUU, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJOTMUECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YeHMM U O€30IIaCHOM HCIIOJb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPAKTUYECKOW AEATeNbHOCTU

YCJIOBCKa

ChopmMupoBaHHOCTh yMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSTHI, NPUMEHATH COOTBETCTBYIOIINE
MOHSATHSA TIPU ONHCAHUHM CTPOCHUSI U CBOMCTB HEOPTraHUYECKUX
BEILIECTB U MX IMPEBpAIICHUI; BBISABIATH B3aHMMOCBSI3b XUMHUYECKHUX
3HAHUUI v MMOHATHSIMHA u MpEeACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Brnanenue OCHOBHBIMH METOJaMU HAYYHOT'O IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIofeHue, W3MEPEHHE, HKCIIEPUMEHT,

MOJICIUPOBAHNE)

14

CpopMHUpPOBAaHHOCT, yYMEHHUH OINpENENsITh BaJCHTHOCTh M CTETECHb
OKHCIICHUS XMMHUYECKUX OJJIEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJJIn4yecKasi, BOAOPOHAs) B COCTUHEHUSIX, TUIl KPUCTAILITMUYECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJICKYJIsApHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUN

1.6

C(I)OpMHpOBaHHOCTL YMCHUA KHaCCI/I(I)I/II_II/IpOBaTB XHUMHUYCCKUC
pCakuuu 1o pPas3sjinYHbIM IMPU3HAKaAM (1II/ICJ'Iy U COCTaBy pCarvupyrommx

BEIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, HU3MEHEHUIO CTereHen
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OKHCJICHUS  DIJIEMEHTOB, O0paTUMOCTH  peakIHH,  y4YacTHIO

KaTaJin3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH YpPaBHEHHUS  PEaKIUil
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS PpEAKLUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HCOPraHUYCCKUX BEIICCTB

1.9

1.10

1.11

CdopmMHupoBaHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIiy OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunuun Jle HlaTenbe)

OO6miast 1 HeOpraHU4vecKask XUMUs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. MeHnpeneeBa u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOUIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cucTemMbl xuMmMuueckux snaemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATHA «S-, P-, O-3JeKTpOHHBIC OpOHTAINY, «IHEPrETHUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M WX COEIUHEHHH IO MepuojaM U rpymniam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3IUYHBIX KIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEKIY
HEOpraHMYECKUMH  BEUIeCTBAMM  C  [IOMOULIbI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBaTh  MPUHAAIEKHOCTh

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBY K OMNPENEIEHHOMY Kiaccy
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(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAIUIBI U HEMETAJIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB pa3IMYHbIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAaHME TI'EHETHYECKOHM  CBA3M  MEXKIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHE IMEPOKCHAa BOJOPOJa B TIPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJILHOTO WHIMKATOpa, BIHMSHUE Pa3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAaKIMHU Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHHUS, pEIIeHHE SKCIEPUMEHTAJbHBIX 3ajad IO TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1ab0paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
JKCHepUMeHTa B (OpMe 3alKiCH YpaBHEHUH COOTBETCTBYIOIUX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YyJIbTATOB

CdopmupoBaHHOCTh yYMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKOM TOCY/IOM W J1abopaTOpHBIM OOOpyJOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSMU

110 BBIIIOJJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
Oo0IMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpoldiiemMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMHUpPOBAHHOCTh TPEJICTABICHUNH O XUMHUYECKOW COCTABIISIOIIEH

eCTCCTBeHHOHay‘{HOﬁ KapTUHbl MHpa, pPOJIM XUMHU B TIO3HAHUU

36



3.2

3.3

SIBIICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUSI ¥ KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBLHONH T'PAMOTHOCTH, HEOOXOAMMOW Is
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpemcTBa MaccoBOi KOMMYHHUKAIIMH, CeTh VIHTEpHET U IpyTHE)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYJIOBOH JAEATENBHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaTb ONACHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIeCTB, NOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJIS BEIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUAX, MaCChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TEIrI0BOro A eKxra peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHHU

1.1

1.2

[Ipenmer opraHnYecKkOM XMMHH: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYEHUE B
MOJY4YEHUH HOBBIX BEHIECTB M MaTepUalioB. TeopHs CTPOEHHUS OPraHUYECKUX
coequHenniit A.M. BytiepoBa, €€ 0OCHOBHBIE MMOJIOKEHUS

CtpykTypHble (OPMYJBI OPraHUYECKHUX BEIISCTB. [ OMOJIOTHS, H30MEpHUs.
Xumuueckasi CBs3b B OPraHUYECKUX COCIUHEHUSIX — OJIMHAPHBIE W KpaTHbBIC

cs3u. [IpencrasieHne o KiaccuGUKaIUi OPraHUIeCKIX BEIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIM AJIKaHOB: (U3MYECKHE U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXOXXJACHUC B IPUPOAL, ITOJTYUYCHHUEC U IIPUMCHCHUC

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI pAaa. OTHIEH H IMPpONKWJIICH —
HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! q)HSI/I‘{GCKI/IC A XUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAllWMU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U MPUMCHCHUEC

2.3

2.4

Ankanuensl: Oytaawen-1,3 u wMetunOyrtamueH-1,3: cTpoeHue, BaKHEUIIWE
XUMHYECKHE CBOMCTBA (peakius nmonumepusamnuu). [lonydeHrne CHHTETHUECKOTO
Kay4yyKa U Pe3UHBI

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUN psil. AUETHIIEH —
MPOCTEHIINI TPENCTaBUTENb AIKHHOB: COCTaB, CTpOeHHE, (U3MUECKUe U
XUMHUYECKHUE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TaJJOTEHUPOBAHUS, TUIpaTAIIH,

TOpPEHMSI), OJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3HUYECKHE W XUMHYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMS ), IOJyUYEHUE U TpUMEHEeHue. Toyour:
cocTaB, CTpoeHue, (u3Mueckne ¥  XUMHUYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJyYEeHUE M TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckass CBSI3b MEXIY YIJE€BOJIOPOJAMU, MNPUHALICKAINUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPOI0B. [IpupoaHblil ra3 U NoMyTHBIE HEPTSIHBIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HeTU: MEPETrOHKa,

KPEKUHT (TepMHUYECKHUH, KartanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku
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He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHbII yroms u

MPOAYKTHI €r0 1epepadboTKu

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOIN M 3TAHOJ: CTPOCHUE, (PU3NIEeCKHe
U XHMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJlaMH,
raJlOr€HOBOJIOPOJIaMH, TOpPEHHUe), MpUMEHeHHe. BolopojHble CBS3U MEXKIY
MOJIEKYJIaMH CHUPTOB. J[eCTBHE METAHOIA M 3TAHOJIA HAa OPraHU3M YEIOBCKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UIECKIE U
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBUE CO  ILEIOYHBIMH  METaJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE CIUpPTHI). [leificTBue Ha opraHusm

YCIOBCKaA. HpI/IMeHeHI/Ie TIMIOEprHa U STUJICHI TIMKOJIA

deHout: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMUYECKUE CBOMCTBA (PEaKlUM OKHMCIICHUS U BOCCTAHOBJICHHS, KaYECTBEHHBIC

peaKHI/II/I), IMMOJIYUCHHEC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE IpeeabHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHaAs M yKCyCHas
KHUCJIOTBI: CTPOCHUE, (pU3NUECKUe U XMMUYECKHE CBOMCTBA (CBOICTBa, o0Imue 1Jis
Kjlacca KHCJIOT, peakuus JSTepuuKanuu), IOJydeHHEe U INPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBPIG

3.5

Crnoxxnabie 2(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, U- M IOJIMCaXapuibl).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,
bu3MuecKre 1 XMMUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpOXKeHME TIIIOKO3bl), HAaXOXJEHHE B MPUPOJE, NMPUMEHEHHE, OMOJOrHyYecKas
poinb. @otocunTe3. PpyKTO3a KaK M30MEP TIIOKO03bl. Kpaxmai u nemnono3a Kak
npupoaHble nojaumepbl. CTpoeHHe Kpaxmana U Lemiono3bl. dusuueckue u

XUMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HO/I0M)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs

4.1

4.2

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyecKkue coequHeHus. duznueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe IuiuHa). buojoruueckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,
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BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokoMOnEeKy I pHbIE COETUHEHUS

5.1

5.2

11 KJIACC

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHHI: MOHOMCD,
IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD IMOJIMMEPHU3aAlluA, CPEAHAA MOJICKYJIsApHasd
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

noJiMmMepus3alAa U NOJUKOHACHCAIUA

OKCIIepUMEHTAJIbHBIE METO/Abl M3Y4YeHMs BELIECTB U UX [PEeBpaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yyKoB. [losrydeHne CHHTETH4ECKOTO KaydyKa U pEe3UHBI

Kox

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, MOJTYPOBHU. ATOMHbBIE OpOUTANH, S-, P-, U-371€eMEHTBI.
OcoOeHHOCTH pacIpeesieHus] IIEKTPOHOB 110 OPOUTAISAM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKHUX d1eMeHToB J[.1.
MenpneneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cUCTEMBbI
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyIINaM U IEepHOJaM.

3HadeHue MNepUoOANYCCKOIro 3aKOHa B pa3BUTHHU HAYKU

1.3

14

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHAB XUMHUYECKOW  CBS3U
(koBasleHTHAs HEMOJSpHAs W TIONSpHAs, HWOHHAasA, MeTainmdeckas). oHsbI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b

BanenTHOCTb. DeKTpOOTpUIIATENLHOCTE. CTEMEHb OKUCICHUS

1.5

1.6

BeniecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIIA KpUCTAUIMYECKOM pemeTku. I[loHsTne 0 aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas J0Jis BELIECTBA B

pacTtBope

Krnaccudukanus Heopraunueckux coeuHeHnii. HomeHnkinarypa HeopraHnueckux

BEILECTB

1.7

Xumuueckass — peaknusa.  Kmaccupukamwss ~— XMMHUYECKMX — peakIuii B
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HEOPraHUYeCKOW U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SOHCPIrUr IIPpU XUMHUYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLNIME HA

cocTosiHuE XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

Onekrponutnueckas aucconuanus. CuibHble M cialbie anekTponutel. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasA, HEUTpalibHas, 1IeJI0uHast. Peakiiuy HOHHOTO
oOMeHa

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH

Heopranunueckas xumus

Hemerannbl. [lonoxenune nemeramioB B Ilepuoanueckoit cuctemMe XMMHYECKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (HA IpUMEpPE KUCIOPO/Ia, CEpPHI,

docdopa u yrnepoza)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJJIOB (TaJlOT€HOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3

2.4

2.5

Meramnsl. Ilonoxenne meramwioB B Ileproandeckoil cuUCTEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJIOB.
DNEKTPOXUMHUYECKHUN Psi/i HAIIPSHKEHUH METAIITIOB

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, amlOMHUHUH, IIUHK, XpOM, JKele30, Melb) M uX coeauHeHuil. OOmme
CHOCOOBI MOTy4YeHHs] METAUIOB. [IprMeHeHne MeTauioB B OBbITY U TEXHUKE

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIUMIYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Ponp xuMum B oOecredeHWH HSKOJOTHYECKOW, IHEPreTUYECKONW H THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeaULUHBL. [loHSATHE O HAayYHBIX METOAAaX MO3HAHHS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_[I/IX HAaYUYHBIX MMPUHIUIIAX NPOMBIIIICHHOTO IMOJYUYCHUA
BaKHEHIITUX BCIICCTB. YenoBek B MHPEC BCUICCTB U MATCPUAJIOB! BaKHEHIIIHE
CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKIHUOHHBIC MAaTCpHaJIbl, KpPaCKH, CTCKIIO,
KEepaMHuKa, MaTCpHaJibl I DJJICKTPOHHMKHW, HAaHOMATCpHUAJIbl, OPraHU4YCCKHUC H

MUHepaJIbHbIe y100peHus
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Xumusi W 3J0pOBbE YEJIOBEKAa: IMpaBWja MCIHOJIb30BAHUS JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuia 0€30MacCHOTO UCTIOIb30BAHUS MPENapaToB OBITOBOM XUMUU

B HOBCCI[HCBHOﬁ KHN3HU
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus. 10 xmace. INabpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A. AKIHOHEpHOE
obmectBo «M3marenscTBo «IIpocBemnienne»

* Xumusa. 11 kmacc. I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. AKIIMOHEpHOE
obmiectBo «M3narensctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubaroreka I{OK https://edsoo.ru/
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