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MNOACHUTEJIbBHASA 3ATINCKA

[TporpammMa 1o XMMHUH Ha YPOBHE CpeHEro o01ero oopa3oBanus papadborana Ha ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanun B Poccuiickoit denepanmm», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (erepaibHOM 00pa30BaTENbHONW MPOTPaMMBI
cpennero obmero oopazoBanus (POII COO), npeacraBieHHbIXx B DenepaibHOM TOCYyAapCTBEHHOM oOpa3oBatenbHOM cTaHaapte COO, ¢
yuérom KoHuenuuu mnpenogaBaHusi ydyeOHOro mnpeamera «XHUMHS» B 00pazoBaTelbHBIX opraHuzauusax Poccuiickoit ®enepanum,
peau3yIoNMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrPaMMbI, U OCHOBHBIX MONOXKeHHH «CTpaTeruu pa3BUTHS BocnuTaHus B Poccuiickoit
O®enepanun Ha iepuof 10 2025 rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOoTKe MpOrpaMMbl MO XMMHH, K ONpPEIEICHHUIO OO0IIel CcTpaTerud OO0y4YeHHs, BOCIIUTAHUS U DPAa3BUTHS
oOyJaromuxcsi cpeacTBaMu yaeOHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICTITYyaJbHBIC TTOJIOKECHUS
®I'OC COO o B3anMO00OYCIIOBICHHOCTH IIeNIeH, COAepKaHUs, PE3yIbTaTOB 00y4YeHHs 1 TpeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHe, MOJTydaeMOe BBITYCKHUKaMU 00I11e00pa3oBaTEIbHON OpraHU3alUy, SBJSETCS HEOTHEMIIEMON YacThio UX
oOpazoBaHHOCTU. OHO CIYKUT 3aBEPILAIOLIMM 3TAllOM pealn3ald Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH,
MPUCYIIUX IIETOCTHOM CHCTEME XHMHYECKOro o0pa3oBaHMA. OTH LEHHOCTH KacaloTCs TO3HAHUA 3aKOHOB MPHUPOABI, (HOpMHpOBAHUS
MHUPOBO33pEHUS U O0LIEH KyIbTYphl YEIOBEKa, a TAaK)Ke dKOJOTMYeCKH 00OCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U NMPUPOIHON Cpesie.
Peanusyercs xumudeckoe oOpazoBaHue 00y4yaronxcs Ha YpOBHE CpelHEro o0iero oopa3oBaHus CpecTBaMHi y4eOHOTO MpeaMeTa «XUMHUS,
COJIepKaHUEe W MOCTPOEHUE KOTOPOTO OMpPENETECHBl B MPOrpaMMe MO XUMHUHU C Y4ETOM CleNUu(PUKU HAYKH XUMUH, €€ 3HAYCHHUS B MO3HAHUU
MPUPOJBI U B MaTepUaTbHON KM3HU OOIECTBA, a TAKXKe ¢ y4ETOM OOLIUX Iele W MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero oo1iero oopazoBanus B Poccuiickoit deaepanun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT 0co0yl0 poOjb B COBPEMEHHOHN LMBMIIM3allMM, B CO3JaHMM HOBOW 0a3bl
MaTepuaibHOW KynabTypbl. OHa BHOCHT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHAJIBLHOTO HAYYHOTO MBILIUICHHS, B CO3JaHHME IIEJIOCTHOTO
npeJCTaBiIeHNuss 00 OKpY’KarolleM MHUpe Kak O €IMHCTBE NPUPOABI M YeloBeKa, KOTopoe (OpMHUpPYETCs B XMMHHM Ha OCHOBE NOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3M MEXAY CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU M BO3MOKHBIMHU
001aCTAMH TPUMEHEHHUS.

TecHo BSaHMOHCﬁCTBYH C IpyrumMu €CTCCTBCHHBIMU HAayYKaMHU, XUMHA CTaJla HEOThEMJIEMOM 4acCThIO MPIpOBOI>'I KYJIbTYPHI, HeO6XO,Z[I/IMLIM
YCJIOBUEM YCIICIIHOI'O TpyAda W XKHU3HHU KaXJIO0ro 4JjcHa 06H1€CTBa. COBpeMeHHaH XUMU KaK HayKa CO3UIATCIIbHAA, KaK HayKa BBICOKHX



TEXHOJIOTUI HaIpaBJieHa Ha pEIIeHUE III00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOI, YHEPreTUUECKOM, MUIIEBOM,
9KOJIOTUYECKOI 0€30MacCHOCTH U OXPaHBbI 3I0POBbS.

B coorBercTBUU ¢ O0MIMMHU LIETISMU M MPUHIUIIAMH CPEAHEro o01iero o0pazoBaHus cojepkanue npeamera «Xumus» (10—11 kiaccsi,
0a30BbIif ypOBEHb M3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM JUIS
BbIPaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOUEHHUS B KU3Hb COIMYMa, IPOAODKEHUS 00pa3oBaHus B pa3IMUHbIX 00JacTsIX,
HE CBSI3aHHBIX HENIOCPEICTBEHHO C XUMHEH.

CocraBnsromuMu npeaMeTa «XUMHUS» ABISIOTCS 0a3oBble Kypchl — «Opranudeckas XuMus» U «OOmas U HeOpraHuYecKass XUuMUs»,
OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HAayKM: CHCTEMa 3HaHUIl [0 HEOpPraHMYecKoM xumuu (c
BKJIIOYCHHWEM 3HAHWKA W3 OOmIed XWUMHM) M OpraHudeckod xumuu. POpMHUpOBaHHE IAaHHOW CHCTEMBbl 3HAHMWA TPH W3YYEHHUH IpeaMeTa
o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHMSI BCEI0 MHOT000pa3ys BEIIECTB HA OCHOBE OOLIMX MOHATHI, 3aKOHOB U TEOPUIl XMMHUU.

Crtpykrypa comepxanust KypcoB — «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas XuUMHs» cHOpMUPOBaHA B MPOrpaMMe IO
XUMHUH Ha OCHOBE CUCTEMHOTI0 MO/IX0/1a K U3YUYEHUIO Y4eOHOro MaTepralia u 00ycaoBlIeHa UICTOPHUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHM Ha
onpeIeIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKON XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOpUHU
CTPOEHHUSI OPraHUYECKHX COCIMHEHUW, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DIIEKTPOHHBIX IPEICTABICHUW O CTPOECHUU BEUIECTB.
Cenenust 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTMUECKH aKTUBHBIX coeqnHeHui. B
Kypce OpraHMYeCKONW XHWMHHU TONy4aloT pa3BUTHE c(OpMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS IEepBOHAYATIbHBIC
MPEACTABICHUS] O XMMHYECKOM CBSI3W, KJIACCHU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHHS, O
XUMUYECKON PEaKLUH.

[Ton HOBBIM YIJIOM 3peHHsI B TpeaMere «XuUMHUs» 0a30BOTO YPOBHS pacCMaTpUBAETCs WM3YYEHHBIH HA YpPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUsl TEOPETUUYECKUN MaTepuan U (PaKTOJIOrMUECKHE CBEJEHHS O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mass ¥ HeopraHWyYecKas XHMHs» OOy4YaloUUMCS TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOAMYECKOTO 3aKOHa C
001IeTeOPETUUECKUX U METOOJIOTHYECKUX TTO3UIUH, TITy0Ke MOHATh UCTOPHUUECKOE U3MEHEHHE (PYHKITUN ATOTO 3aKOHA — OT 0000IIaroei 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHMM O BAXKHEHIIINX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a TAK)KE O XUMUUECKUX PEaKIUiX,
UX CYIIHOCTM W 3aKOHOMEPHOCTSAX IPOTEKaHWs jonoyiHgercss B Kypcax 10 m 11 kiaccoB 3iemMeHTaMu COAEpPIKAHUS, HMEIOIIUMU
KyJBTYpPOJOTMYECKH M TNPHUKIATHONW XapakTep. OTH 3HAHHMS CIIOCOOCTBYIOT IOHHMAHHMIO B3aUMOCBS3M XUMHHM C JPYTUMH HayKamH,
packpbIBalOT €€ poJib B MO3HABATEIbHOM M IMPAKTUYECKOW AESITETbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHUIO YBAXKEHUS K IPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPHIIOKEHUH XUMHH, TOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX NMpoOIeMax, CBA3aHHBIX ¢ XMMHUEW, KPUTHUECKH OCMBICINBATh MH(OPMALIUIO U MPUMEHSTH €€ JJIsl TIOTOJIHEHNUS 3HAHUN, PeLIeHUs



MHTEJUICKTYaJbHBIX M SKCIIEPUMEHTAILHBIX UCCIEIOBATEIbCKUX 3a/1au. B 11enoM copepkanue ydeOHOro nmpeaMeTa «XUMHs» JaHHOTO YPOBHS
W3YYEHHUS OPUEHTHPOBAHO HAa (OPMUPOBAHKE Y 00YUAIOMIUXCS MUPOBO33PEHUYECKON OCHOBBI AJIs MOHUMaHUS Ppuitocohckux uaeH, Takux Kak:
MaTepHajJbHOE €IUHCTBO HEOPTaHWYECKOrO M OPraHWYECKOro MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM U CTPOEHHUEM,
MO3HABAEMOCTh MPHUPOJAHBIX SBICHUI MYyTEM SKCIEpUMEHTa U PEIICHUS NPOTHUBOPEUMM MeXAy HOBBIMH (aKkTaMUu U TEOPETUYECKUMHU
NPEINOChIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PEIICHUH SKOJIOTUYECKUX MPOOJIeM, a Takke MpodiieM cOepeKEHHsI SHEPreTHYECKUX PECypCoB,
CBIPbsl, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTEPHUAIIOB.

B nuiane pemieHus 3agad BOCIUTAHMA, Pa3BUTUSA U COLMAIU3ALMM OOYYAIOIIMXCS NPHUHATHIE NMPOrpaMMOM MO XMMHUHU MOAXOJIbI K
OTIPENICJICHUIO COACP)KaHUS M TOCTPOCHHS NpeAMEeTa IpelycMaTpuBalOT (OPMHUPOBAHME YHHBEPCAIBHBIX YUEOHBIX JCUCTBHMA, MMEIOIINX
6a30Boe 3HAUEHUE JJIs1 PA3IUUYHBIX BUJOB JEATEIBHOCTH: PEIIEHUs IpobieM, MOUCKa, aHaIn3a U 00paboTku MH(pOpMaIK, HEOOXOAUMBIX VIS
PUOOPETEHUS OIbITAa IPAKTUYECKON U HCCIIEA0BATEIbCKOM 1EATENbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUM XUMUH.

B mpaktuke npenosaBaHus XMMUAU KaK Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHWs, TaK U Ha YPOBHE CPEIHEro O0IIero oopa3oBaHHs,
IIPYU ONPEICIIEHUN COACPKATEIbHON XapaKTEPUCTUKH LIEJIEH N3Y4EeHHs IIPeIMeTa HallpaBJICHUEM IIEPBOCTENICHHON 3HAYMMOCTH TPaJULUOHHO
npu3Ha&Tcst POPMUPOBAHUE OCHOB XMMHYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTHUECKON IESTEILHOCTH YEIOBEKa
KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOANYECKOM TOUKH 3PEHMSI TAKOM NOIXOJ K ONPEAEICHUIO LIeJIeH N3y4eHHs IIpeaMeTa
SBJISIETCS BIIOJIHE OIIPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIAaBHBIMU LIETSIMU U3y4eHUs npeameTa « XumMusi» Ha 6a3oBoM yposHe (10 —11 ki1.) sBustiroTcst:

e (QopmMHpOBaHME CHCTEMbl XMMHUYECKUX 3HAHMM KakK BaKHEMILEH COCTaBJISIOLIEH €CTeCTBEHHO-HAYyYHOM KapTHHBI MHUpPA, B OCHOBE
KOTOPOH JIeXkaT KIIOYeBbIE MOHATHUS, (PyHAaMEHTAIbHbIE 3aKOHBl U TEOPUHM XUMHUH, OCBOECHHUE SI3bIKa HAayKH, YCBOGHHE M MOHUMAaHUE
CYILIHOCTHU JOCTYIHBIX 0000I1I€HNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHME U pa3BUTHE MPEICTABICHUNA O HAYUHBIX METO/aX IO3HAaHUS BEIIECTB M XUMHUYECKUX PEAKIMH, HEOOXOJUMBIX JUIs
NpUOOpPETEHUSI YMEHUN OPUEHTHPOBATHCS B MHUPE BEIIECTB U XMMHUECKUX SIBJICHHUH, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U
MIOBCEJHEBHOM KU3HH;

e pa3BUTHE YMEHMH U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U OOBSICHEHUEM XMMHYECKOI0 HKCIIEPUMEHTa, COOII0IEHUEM
npaBui 6€30MacHOro OOPAIIeHNUs C BEIECTBaMHU.

Hapsimy ¢ »TuMm, comepxarenpHas XapaKTepUCTHKA IeNed M 3aJad M3ydyeHUs MpeaMera B MPOrpaMMe IO XUMHH YTOYHEHa |
CKOppeKTI/IpOBaHa B COOTBECTCTBUU C HOBBIMHU HpI/IOpI/ITeTaMI/I B CUCTEMC cpenHero O6HI€1"O O6p2130BaHI/I$I. CGFO)IH?I B HpeHO}IaBaHI/II/I XUMHUHU B
OonplIel cTemeHu OTHAETCS TMPEANoYTeHHUE MPAKTUYECKOW KOMIIOHEHTE cojep aHus OOyd4eHHs, OPHEHTHPOBAHHON Ha MOJITOTOBKY
BBITTYCKHUKA 00111e00pa3oBaTeIbHON OpraHu3aIliy, BIaICIOIIET0 He Ha00poM 3HaHUH, a (YHKIIMOHATILHON TPaMOTHOCTBIO, TO €CTh CIIOCOOaMu
¥ YMEHUSMHU aKTUBHOTO TMOJYYSHHs 3HAHUHN U TPUMEHEHUS UX B PEATbHOM JKU3HU JUTSI PEIICHUS MTPAKTUYECKHUX 3a/1ad.



B cBs3m ¢ 3THM IIpH U3YUYCHUU IPEAMETA «X MU JOMHUHHPYIOIIECEC 3HAUCHUEC HpI/IO6p€TaI-OT TaKH€ OCJIN U 3aJa4l, KakK:

ajanTtanusg OO0YYaroUIMXCS K YCIOBUSM JAMHAMUYHO PAa3BUBAIOIIErOCs MHUpA, (OPMUPOBAHHE HWHTEIUIEKTYaJIbHO PA3BUTOW JIMYHOCTH,
TrOTOBOM K CaMO00Opa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY IIPUHATUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHHUEM,;

dbopMupOBaHHE Yy 00yUYAIOIIUXCS KIIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHITUH ), IMCIOIINX YHUBEPCATbHOE 3HAYCHHE IJI PA3ITMUHBIX
BUJIOB JIEATEIbHOCTU: pELIeHUs mnpodsieM, MoucKa, aHanu3za U o00paboTku wuHOpManuu, HEOOXOTUMBIX MJi MPUOOPETEHHUs OIbITa
JESTEIIbHOCTH, KOTOpas 3aHUMAaeT BaXHOE MECTO B IMO3HAHWHM XUMHUH, a TaKKe JI1 OICHKH C TO3MIMKA JKOJOTHYECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IIPUPOJHYIO CPENY;

Pa3BUTHUC TTO3HABATCIIbHBIX NUHTCPECOB, HHTCIIICKTYAJIIbHBIX U TBOPYCCKUX cIocoOHOCTEH 06y11a10umx<:}1: CIIOCOOHOCTH CaMOCTOSTEIBLHO
HpI/IO6peTaTb HOBBIC 3HAHHA IO XMMHH B COOTBCTCTBHUHM C KH3HCHHBIMH HOTpe6HOCTHMI/I, HCIIOJIb30BATh COBPCMCHHBIC I/IH(i)OpMaI_II/IOHHHC

TEXHOJIOTUH IS TTOUCKA ¥ aHAIN3a Y4eOHOW U HAyYHO-TIOMYIIIPHON MH(POPMAIIUU XUMHUECKOTO COJCPKAHMUS;

dbopMHpOBaHHE M PA3BUTHE Yy OOYYAIOIIUXCA ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUs, HaOII0AaTeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U IIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTAHUC Y 06yqa}oumxc;{ Y6C)K,Z[éHHOCTI/I B FYMaHHCTquCKOﬁ HaIpaBJICHHOCTH XHUMMHHU, e€ BaKHOH poJin B pCHICHUN r100abHBIX
np06neM palOHAJIBHOI'0 MPUPOAOII0JIB30BaHNs, IMTOMOJHECHUSA SHCPICTUYCCKHUX PECYPCOB U COXPAHCHUA TPHUPOAHOTO PABHOBCCHUSA, OCO3HAHUA
HCO6XOI[I/IMOCTI/I 6epe>1<H0ro OTHOIICHUS K IPpHUPOAC U CBOCMY 310POBbIO, 4 TAKIKC HpI/IO6peTeHI/I$I OIIbITAa UCITIOJIb30BaHUS MMOJTYYCHHBIX 3HAHUM

JJIA TIPUHATHUSA TPAMOTHBIX peIHCHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMHU SABJICHUSAMMU.

B yueOHOM muiane cpenHero ooOuiero oOpa3zoBaHUs HpeaMeT «XHUMHsD» 0a30BOrO0 YpPOBHS BXOAMT B COCTaB IpeIMETHOW o00siacTu
((ECTCCTBGHHO-Hay‘-IHBIe mpeaAMCETBI».

OO0miee ynco 4acoB, OTBEAEHHBIX ISl H3YUYCHUSI XUMHH, Ha 0230BOM YPOBHE CpeHEro 001mero oopa3oBanus, cocTaniseT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Hegento), B 11 kimacce — 34 yaca (1 gac B Henenro).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA



TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer OpraHUYEeCKON XUMUHU: eé BO3HUKHOBEHHE, pasBuTHE u 3HAYECHUE
B IIOJIyYCHUHU HOBBIX BEILECTB M MaTepuaoB. Teopus CTpoeHUs OopraHudeckux coenuHeHuil A. M. byriepoBa, €€ OCHOBHBIE ITOJIOKCHHUS.
CrpykTypHBbIe POPMYIIBI OpraHMYECKUX BemecTB. ['oMomorus, nzomepus. XuMHUYECKasi CBSI3b B OPraHMYECKUX COCAMHEHUSX — OJAMHAPHBIC U
KpaTHBIE CBSI3H.

[IpencraBienue o KiacCU(pUKAUU OpraHMYecKux BemiecTB. HoMmeHknaTypa opraHMYecKMX COEAMHEHUH (cucTeMaTHYecKas) |
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIIINX MPECTABUTENCH KIIACCOB OPraHUYECKUX BEIIECTB.

3KCH€DI/IM€HT3HI>HI>IC METOJABI HM3YYCHHA BCHICCTB M HX HDCBDameHHﬁI O3HAaKOMJICHUE C 06pa311aMI/1 OpraHN4Y€CKUX BCUICCTB H
MarcepuajiaMu Ha UX OCHOBEC, MOJACIMPOBAHHUEC MOJICKYJI OPraHNMYCCKUX BCIICCTB, Ha6JIIO[[€HI/I€ U OMMCaHNC ACMOHCTPAIIMOHHLIX OIIBITOB IIO
MMPEBPAICHNUIO OPIraHUYCCKUX BCHICCTB IIPH HAI'PCBAHHUHU (HHaBHeHI/Ie, O6YFJ'II/IBaHI/IC n FOpeHI/IC).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKU psiZl. MeTaH U 3TaH — MPOCTEUIITNE MPEICTABUTENN alIKaHOB: (PU3NYECKHEe U XUMHUECKUE
CBOMCTBA (peakiuy 3aMeIICHUS U TOPEHUs ), HAXOXKJICHUE B IPUPOJIC, MOTYyUYECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKUN psAf. DTWUJIEH W MPONUJIEH — MPOCTEUIINE MPEICTaBUTENIN alIKeHOB: (U3NYECKUE U
XUMHUYECKHE CBOICTBA (peaKuu THIPUPOBAHMS, FTAIOT€HUPOBAHUS, THIpaTallii, OKHCIIEHUS U MOJTUMEPU3alliN), TOJIyYeHHE U IPUMEHEHNE.

Ankanuensl: OyramueH-1,3 u wmerwnOyranueH-1,3: cTpoeHHe, BaKHEHIIME XWMHUUYECKHE CBOMCTBA (peakiusi MOJMMEpU3aIum).
[Tony4yeHue CHHTETUYECKOTO KayuyKa 1 pEe3UHBI.

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUH Psill. ALIETHIIEH — NIPOCTEHIINI NpeACTaBUTEb AIKHHOB: COCTaB, CTPOCHHE,
duznyeckne 1 XuMUYeCcKre CBOMCTBA (peakluy THIPUPOBaHUS, FaIOr€HUPOBAHUS, THApaTallul, TOPEHUS ), TOJTyUeHHE U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoenue, ¢pu3NYECKUe U XMMHUYECKHE CBOMCTBA (peaklMH raJloTeHUPOBAHMSI U HUTPOBAHUS), MOJyYEHHE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, Quzuueckue u XUMuyeckue Ceoucmed (peakyuu 2ai02eHupo8aHuss U HUMpPOBAHUs), NOTYYeHUe U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTHUecKast CBsI3b MEX/y YIJIEBOAOPOJAMH, IPUHAIEKALMMH K PA3JIMYHBIM KJIacCaM.



[IpuponHble MCTOYHHMKHU YriieBOAOponoB. llpuponubiii ra3 u momytHele HedTsHble ra3zpl. Hedts u e€ mpoucxoxaenue. CrnocoOb
nepepaboTku He(TU: MeperoHka, KPEeKUHTr (TePMHUYECKUN, KaTalnuTU4decKui), nupoiu3. [IpoaykTel nepepaboTku HepTH, UX MPUMEHEHHE B
MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBII yTroib U NpOAYKTHI €ro nepepadboTKu.

3KCHCDI/IMGHT3HLHBIC MCETOJABI M3YYCHHUA BCHICCTB M HMX HDGBDameHHﬁI O3HAaKOMJICHUEC C O6p213L[ElMI/I 1acTMaccC, KaydykKoB U PC3UHBEI,
KOJICKIINH «He(l)TB)) n ((erJIB)), MOACIIMPOBAHUE MOJICKYI YITIEBOAOPOAOB U TaJIOT€HOIIPOHU3BOAHBIX, IIPOBEACHHUE HDaKTH‘ICCKOﬁ Da6OTBI:
MMOJIYYCHHEC 3THJICHA U U3YUYCHHUEC €TO CBOMCTB.

PacuérHble 3a1a4u.

Bolunicnenus mo ypaBHEHUIO XMMHYECKOM peakuuu (macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEaKLHUU I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEILECTB WIN IPOJYKTOB PEAKIIUH).

Kucnopoaconep:kaiiue opranuyeckue coeIuHeHHsI

[IpenenpHBIE OHOATOMHBIE CIIUPTHI. METaHON M 3TAaHOI: CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA (pEaKIUM C aKTHBHBIMH
MeTaJlaMH, raJIor€HOBOAOPOAAMH, TOpEHHE), IpUMeHeHne. BolopoiHble CBA3M MEX1y MOJIEKYylIaMu cnupToB. [leiicTBue MeTaHosa U 3TaHOJa
Ha OPTaHU3M YEJIOBEKA.

MHoOroaToOMHbl€ CHOUPTHI. ODTUJICHTJIUKOJIb W TJIUIEPUH: CTpOeHHE, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO
IIEJIOYHBIMM METaJlJlaMi, Ka4eCTBEHHAasl peaklusi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBUe Ha opraHusMm uenoBeka. [IpuMmeHeHue ruuuepuHa u
JTUJICHTIIUKOJIS.

deHou: CTPOCHUC MOJICKYIJIbI, CI)I/IBI/ILIGCKI/IG U XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (I)CHOJ'Ia. HpI/IMeHeHI/Ie (beHona.

AJ'IB,I[CFI/II[BI H KenioHbl. q)OpMaJ'ILI[eFI/II[, alleTAJIIbACTHU/: CTPOCHUC, (1)I/I3I/I‘IGCKI/IC U XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA H
BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKI_H/II/I), MOJIYYCHHUE U ITPUMCHCHUC.

OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBbBIE KUCIOTH. MypaBbuHas U YKCYCHasi KUCIOThI: CTPOEHHE, (PU3HUECKHe U XUMUYECKHE CBOMCTBA
(cBolicTBa, O0mME Ui Kjlacca KUCIOT, peakuus 3Tepudukanuu), mnojgyuyeHue u npumeHeHue. CTeapuHOBas U OJIEMHOBAs KUCIOTHI Kak
IPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JieiicTBUE.

CrnosxHble 23Ul KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['uaponu3 ciaoxHbIX 3¢upoB. XKupel. ['naponus xupos. [IpumeHeHne xupos.
buonornyeckas posb JKUPOB.



VYrneBoabl: coCcTaB, KiaaccHU(PUKaAIuUs yrieBoaoB (MOHO-, TU- U Moiucaxapuibl). [Toko3a — mpocTedmnii MoHOCaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (pU3nYecKrue U XUMUYEeCKUe cBoWcTBa (B3aumozeiicteue ¢ ruapokcuaom meau(ll), okuciaenre aMmMuayHbiM pacTBOPOM
okcuna cepebdpa(l), BoccranoBieHue, OpoXKEHHE TIIIOKO3bI), HAXOXKICHHE B TPUPOAE, NMpUMEHEHHe, Ouonoruyeckas poiib. POTOCHHTES.
®pyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemntono3a kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U 1eJTo103bl. Ou3ndeckre 1 XuMUYeCKHe CBOMCTBA Kpaxmana
(Tuaponu3, KaueCTBEHHAs PeaKIus C HOJI0M).

OKCHEpUMEHTAILHBIE METOJIbl M3YYEHHUsl BEIIECTB M MX NPEBPAICHUN: NPOBEACHHUE, HAOIIOACHUE U ONHUCAHUE JEMOHCTPALlMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIIEHUE 3TaHoia okcuaoM Meau(Il)), MHOroaToMHbBIX CIMPTOB
(B3auMmosielicTBue ruuepuHa ¢ rugpokcugom meau(ll)), anbrernioB (OKuciIeHHEe aMMHauHbIM pacTBOpoM okcuia cepedpa(l) u runpoxcuiom
menu(Il), B3anmoeficTBue kpaxmaiia ¢ HOJI0OM), IPOBEJICHUE IPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

PacuérHble 3a1a4umn.

Bolunicnenus mo ypaBHEHUIO XMMHUYECKOM peakuuu (macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEaKLUHUU I10
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOI'O U3 MCXOHBIX BEIIECTB WU MPOTYKTOB PEaKIUH).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YC€CKUC COCIUHCHUS.

AMWHOKHCIOTBI Kak aM(l)OTCpHBIe OpTraHU4Y€CKUC COCOUHCHUA. duznueckue U XUMHYECKHE CBOHCTBA aMHHOKHCIOT (Ha npuMepe
I‘J'II/H_[I/IHa). buonornyeckoe 3HaueHHE aMUHOKHUCIIOT. [lenTuasl.

benku kak mpuUpoJHBIE BBICOKOMOJEKYISApHBIE coequHeHHs. [lepBuuHas, BTOpHYHAS M TPETUYHAs CTPYKTypa OelIKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIH3, ACHATYpaIusl, KAUeCTBEHHBIC PEAKIIUU Ha OCIIKH.

BKCHGDI/IMGHTaJ'H)HI)Ie METOJABI HM3YUYCHHUA BCHICCTB M HX HDGBD&HIGHI/IﬁI Ha6J'IIO)IeHI/Ie U OINMCAHUC JEMOHCTPAIMOHHBIX OIIBITOB:
ACHATypauusa 0EeIKOB IIpU Harp€BaHnu, IBCTHBIC PCAKIINU OCIIKOB.

BbicokomoieKy IsIpHBbIEC COCTUHEHUS

OCHOBHBIE TOHSATUS XHMUH BBICOKOMOIJICKYJIAPHBIX COC}II/IHGHHﬁI MOHOMCEp, MOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMCEPHU3AlNH,
CpCaHAsA MOJICKYJIApHAA Macca. OcHoBHbBIC METObI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ — [noJIMMEepur3alusa U NOJIUKOHACHCAIUA.



OKCIIepUMEHTAJIbHBIC METOJIbI M3YUYEHHS BEIISCTB M MX IIPEBpAlICHHMI: O3HAKOMJICHHE C o6pasuaMI/1 IIPpHUPOAHBIX W HMCKYCCTBCHHBIX
BOJIOKOH, INTACTMACC, Kay4yKOB.

MeXnpeIMETHRIC CBSA3H.

Peanuzamus MeXNpeIMETHBIX CBSI3€H NMPU HM3YYEHUH OpraHuYecKod XxumuH B 10 Kiacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK W TOHSITHUH, SBISIOIIUXCS CUCTEMHBIMH JJIi OTAEJBHBIX IMPEIMETOB E€CTECTBEHHO-HAYYHOIO
[IUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATUA: SABJICHUC, Hay‘lHBIfI (I)aKT, TUIoTe3a, 3aKOH, TCOPH:A, aHaInu3, CHUHTC3, KJIaCCI/ICI)I/IKaI_II/ISI,
MNEPpUOANIHOCTD, Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOACIIMPOBAHHC.

dusuka: MaTrepus, SHEPrusa, Macca, aroM, IJICKTPOH, MOJICKYIIA, BHGPFGTI/I‘IGCKI/Iﬁ YPOBCHb, BCHICCTBO, TEIIO, O6’LéM, arperaTHoc
COCTOsIHHC BCIIICCTBA, (1)I/I3I/I‘-IGCKI/I€ BCJIMYMHBI U CAMHUIBI UX U3MCPCHUA.

buonorust: kierka, opranm3Mm, Ouocdepa, OOMEH BEIISCTB B OpraHm3Me, (HOTOCHHTE3, OMOJOTMYECKH aKTHBHBIC BemlecTBa (Oenkw,
YTJIEBOJIBI, JKUPBI, PEPMEHTHI).

FGOFpa(I)I/I}IZ MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHoorHs: IMUIICBBIC MMPOAYKTBI, OCHOBBI PAllMOHAJIBHOTO IMUTAHUA, MOIOIIUC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTUUYCCKHE IIPEIaparhl,
MaTepHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA
TeopeTuvyeckue OCHOBbI XUMHHU
XuMudeckui 37meMeHT. AToM. Snpo aroma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTUYECKHe YpPOBHHU, MOIYPOBHH. ATOMHBIC

opOutanu, s-, pP-, d- anmemeHThl. OCOOCHHOCTH PACHpe/IeIeHHsI HIEKTPOHOB M0 OPOUTANISIM B aTOMax JIEMEHTOB TEPBBIX YETHIPEX MEPHUOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.



Ilepuonnueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux sneMeHToB J[. WM. Menneneea. CBsi3b NEPUOAMYECKOIO 3aKOHA M
ITepuoanueckoit cucteMbl xumudeckux synemeHToB JI. WM. MenpaeneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHHUS CBOHCTB XMMHUYECKUX 3JIEMEHTOB M OOpa3yeMbIX WUMHU NIPOCTBHIX M CIIOKHBIX BEMIECTB MO TpyHnaM M TepuoaaM. 3HaueHUE
NEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBA3b. Buabl XUMUUecKoil cBs3M (KOBaJIEHTHAs HENOJISPHAs UM MOJIApHAs, MOHHAsI, METAJUINYECKas).
Mexanu3Mbl 00pa3oBaHMs KOBAJICHTHOM XMMHYECKOH CBs3M (OOMEHHBIH M JTOHOPHO-AaKIENTOPHBIN). Bomoponnas cBs3b. BaneHTHOCTS.
DNeKTpOOTpULATENIBHOCTh. CTENeHb OKUCIEHN. IOHBI: KATHOHBI M aHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMSI. 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTBA. TWIBI KPUCTAIIIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININUECKON PEILIETKH.

[TonsiTue 0 nUcTepcHBIX cucTeMax. MIcTUHHBIE M KOJIJIOMIHBIE pacTBOPLl. MaccoBasi 1011 BEI[eCTBa B pacTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHUYCCKUX COCIUHECHUM. HOMGHKJ'IaTypa HCOPraHMYCCKUX BCHICCTB. I'eneTnyeckas cBsI3b HCOPraHUYCCKUX
BCIICCTB, MPUHAAJICIKAIINX K pa3JIMYHBIM KJIaCCaM.

Xumunyeckas peakuus. Knaccudukanus XMMHUUECKUX peakUil B HEOPraHMYECKOH M OpraHM4ecKoM XMMHUU. 3aKOH COXpPaHEHHUS MaccChl
BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHUS DHEPTUH IIPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble peakiuu. XuMudeckoe paBHoBecue. DakTOphI, BIUSIONINE
Ha COCTOsIHME XumMuueckoro pasHosecus. [Ipunnun Jle [larense.

3J'IGI(TpOJ'II/ITI/I‘leCKaH JAucCconuranms. CunbHBIE U cla0bie SJICKTPOJINTHI. Cpena BOJOHBIX PAaCTBOPOB BCUICCTB: KHUCJIIAs, HeﬁTpaﬂBHaﬂ,
mieJI049YHas.

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaKkuun.

BKCHGDI/IMeHTaHBHBIe METOAbBI N3YVUCHHA BCIICCTB U UX HDeBDaIHeHHﬁZ }IGMOHCTpaHI/ISI Ta6J'II/IH «Hepnogmqecxa;{ ChUcTeMa XUMHUYCCKUX
DJIEMEHTOB . W. Menneneepay, W3y4YCHHE MoJieJIer KPHUCTAJUIMYECKUX PELETOK, HaOJIFOIeHNE
U OMHCAaHHUE JIEMOHCTPAIIMOHHBIX U JTaOOPATOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHAA BOJOPOJa B MPUCYTCTBUM KaTallM3aTopa, OMpeelieHHe
Cpenbl PacTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCATHLHOTO WHIWMKATOPA, PEaKIIMd HMOHHOTO OOMEHa), MpPOBEIEHWE MPAKTHUUYECKOW padOThHI
«BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON peaKIInm.




PacuéTHple 3a1a4n.

Pacu€Tpl Mo ypaBHEHHSIM XUMHYECKHUX PEAKUUH, B TOM YHUCIE TEPMOXMMHYECKHUE PACUETHI, PACUETHI C HMCIIOJIb30BAHHEM IOHATHS
«MacCcoBast 10JIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [Tonoxxenue HemeTaiuioB B [lepronnueckoii cucreme xumuieckux anemeHToB J[. M. MenpeneeBa u 0COOCHHOCTH CTPOCHUS
atomoB. du3nYecKHUe CBOKMCTBA HEMETAIIIOB. AJJTOTPOITHS HEMETAIJIOB (Ha MMpUMepe KUciaopoaa, cepol, pocdopa u yriepona).

XUMUYECKUE CBOICTBA BaKHEUIIINX HEMETAIUIOB (TaJIOT€HOB, CEPhI, a30Ta, Gocdopa, yraepoaa U KpeMHHS) U UX COSAUHEHU (OKCUIOB,
KHCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOIHBIX COSIMHEHUMN).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.
Meramnsl. [lonoxxenne meramwioB B llepuonuueckoi cucteme xumuueckux snemeHtoB Jl. M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme ¢usndeckne cBoicTBa MeTamwioB. CIUTaBBI METAJUIOB. DJIEKTPOXUMHYECKHNA PsiI

HaHp}DKeHI/Iﬁ MCTAJlJIOB.

XVUMUYECKHE CBOWMCTBA BAXKHEHIIUX METAJUIOB (HATpUM, Kanwid, KambIl[Uii, MarHuil, amlOMUHUHN, IIMHK, XpPOM, >KeJIe30, MeIb) U UX
COCTUHEHUN.

O61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.
OKCIIepUMEHTAbHBIE METOJIbI W3YYEHHUS] BENIECTB W WX NIPEBPAIICHHN: W3YYeHHE KOJUIEKIUH «MeTalisl M CIUIaBbl», 00pasioB

HEMCTAJIJIOB, pCHICHUC SKCIICPUMECHTAJIBHBIX 3a/1a4, Ha6J'II-OI[€HI/I€ " OIMMCaHNEC NCMOHCTPAIVOHHBIX 1 J'Ia60paT0pHI)IX OIIBITOB (B3aHMOﬂeﬁCTBHe
TUAPOKCHUA AJIIOMUHHUA C paCTBOpAMU KHUCIIOT U I_I_ICJ'IOLICI‘/JI, Ka4CCTBCHHBIC PCAKIIMU HA KATHUOHBI MCTaHJ'IOB).

PacuérHble 3a1a4n.

Pacuérel Macchl BemiecTBa UM 00bEMa ra30B MO U3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIUX B
peaxkIuu BEeIecTB, pacy€Thl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJJHO U3 BEIECTB UMEET MPUMECH.

XuMud 1 )KU3Hb



Ponp xuMmuu B o0ecrieueHUH BKOHOFHHGCKOﬁ, BHCPFGTHHGCKOﬁ W ITUIIEBOM 6630HaCHOCTI/I, Pa3sBUTHU MCIOWUIUHBI. ITousTue o Hay4YHBbIX
METOJaXx IMMO3HaHWA BEHICCTB U XUMHUYCCKHUX peaKHI/Iﬁ.

HpC,I[CTaBJIeHI/IH 00 O6H.[I/IX HAaY4YHBIX IIPUHIUIIAX IIPOMBIIIJIICHHOI'O IIOJIYUYCHUSA Ba)KHEHIIINX BEIIECTB.

YenoBek B MHPE BCIICCTB U MATCPHUAIIOB!: BaKHEHIIINE CTPOUTCIIbHBIC MAaTCpHaJIbl, KOHCTPYKIHOHHBIC MAaTCpHUalIbl, KpaCKH, CTCKIIO,
KEpaMuKa, MaTCpUuaJibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYICCKHUEC U MUHCPAJIbHBIC YI[O6PCHI/I$I.

XuMHUS ¥ 30POBbE YEJIOBEKA: MpaBUiia UCTIOIH30BaHUS JICKAPCTBEHHBIX MIPEMapaToB, MpaBuiia 0€30MaCHOT0 HCIIOJIb30BAHUS MIPENapaToB
OBITOBOI XUMUAU

B MTOBCEIHEBHOM >KU3HU.

MeXnpeIMETHBIE CBSI3H.

Peanmaunﬂ MCXKITPCAMCTHBIX CBs3eH Ipru HU3Yy4YCHUU 0611_[6171 n HeOpraHquCKOﬁ xumMun B 11 kiacce OCYHICCTBIISACTCA UYCPE3
HCIIOJIB30BaHHUC KakK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H" HOHﬂTHﬁ, ABJIIAIOIUXCSA CUCTCMHBIMU JIA OTACIBHBIX IIPCIMETOB
C€CTCCTBCHHO-HAYYHOI'O IUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TTOHATHUS: Hay“IHHﬁ (I)aKT, THUIIOTE34a, 3daKOH, TCOpUA, aHAJIN3, CUHTC3, KJ'IaCCI/I(l)I/IKaLII/IH, NEpUOANYIHOCTD,
Ha6J'IIO,I[eHI/Ie, 9KCIICPUMCHT, MOACITIUPOBAHUEC, USMECPCHUC, ABJICHUC.

®dusuka: Marepusi, YJHEPIUsi, Macca, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJHEPIreTUUECKUN
YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTh.

buonorus: knerka, opranusM, 3kocrucrema, ouocdepa, Makpo- 1 MUKpO3JIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas HPOMBIIUIEHHOCTb, METAJUIYPrus, IMPOU3BOACTBO CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3SIICTBEHHOE
MPOU3BOJICTBO, TMHINEBAasl MPOMBIIIJIEHHOCTh, (apMaleBTUYeCKasi MPOMBILIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX IIPErnapaTos,

MPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPUAJIIOB, DJICKTPOHHAA TPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 XUMHNHN HA BA30OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIbTATHI
®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ydbTaTaM OCBOSHHUS OOYYaIOIIUMUCS MPOTPaMM CPEIAHEro oO0Iero ooOpazoBaHUs
(JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM). HaydHO-MeToAMYecKOl OCHOBOM Jisi pa3paldOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS

IPOrpaMM CPeAHEro o0I1ero 06pa3oBaHus ABIAETCS CUCTEMHO-EATEIbHOCTHBIM OAX O/,

B cootBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JMYHOCTHBIX PC3YJIbTATOB OCBOCHUA IMPEAMCTA «XuMHS» Ha
YPOBHE CPEAHETO 0611_[61"0 06p330BaHI/IH BBIJICJICHBI CIICAYIONIUE COCTABIISIOIINC:

OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ HACHTHUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO, CAMOCTOATCIBbHOCTU H
CaMOOIIPCACIICHHAIO,

HaJINn4uc MOTHBAIIUHU K 06y‘IeHI/II-O;

HCJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHUX Y66)KI[6HI/II7I JIMYHOCTHU Ha OCHOBEC KIIOYCBBIX HCHHOCTeﬁ H UCTOPUYCCKHX Tpa,I[I/II_II/Iﬁ 0a3zoBoit
HAayKU XMMHHU,

FOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATbCSI B CBOEH JESTENBHOCTH ILEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKaMH,
MPUCYIIUMHU LETOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIN4YUEC NIPpaBOCO3HAHUA 9KOJIOTHYCCKOM KYJBbTYPHEI 1 CIIOCOOHOCTH CTaBUTh CJIM U CTPOUTD ) KU3HCHHBIC ITJIAHBI.

JImgyHOCTHBIE PE3YIbTATBl OCBOCHHA IHPCAMETA «XTMHUS JOCTUTAalOTCd B CAMHCTBC y‘IG6HOI>i H BOCIUTATCIILHOM JACATCIIBHOCTH B
COOTBECTCTBUH C T'YMAHUCTHYCCKUMH, CONUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBCHHLIMU HNCHHOCTAMH W HACATIaMU pOCCHﬁCKOFO rpaxxaIaHCKoro
06HI€CTBa, IIPUHATBEIMU B 06H1€CTBG HOpMaMHu U IIpaBUJIaMU IMOBCIACHMA, CHOCO6CTBYIOHII/IMI/I nmpooeccaM CaMOIIO3HAHHUA, CaMOpPa3BUTUA U

HPAaBCTBCHHOI'O CTAHOBJICHHUSA JINYHOCTH o6yqa10m1/1xc;1.

JIMYHOCTHBIE PE3YyIbTAaTBl OCBOCHUA IMPEAMCTA «X MU OTpaXaroT C(I)OpMI/IpOBaHHOCTB OIIBITAa MO3HABaTEIbHON H HpaKTHqCCKOﬁ
ACATCIIBHOCTH 06y11a}01111/1xc51 Mo pajin3aliu NPpUHATHIX B 06IJ_[CCTBC HCHHOCTCﬁ, B TOM YHMCJIC B 4aCTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUA 06y"-IaIOIJ_II/IMI/IC$I CBONX KOHCTUTYIIMOHHBIX IIpaB U O6H38.HHOCT€I71, YBAKCHHSA K 3aKOHY U IMPABOIOPAAKY,



MMpEACTABJICHHUA O COLMMAJIBHBIX HOpMax U MpaBujIax MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpU CO3OaHHUN yqe6HBIX IIPOCKTOB, PCIICHUU yLIe6HBIX 1 IIO3HaBAaTCJIbHBIX 3a4a4,
BBITIOJTHCHHHU XUMHUYCCKHUX SKCIICPUMEHTOB,

CITIOCOOHOCTH TIOHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI JAPYTHX IMPH aHAINU3E Pa3JIMYHBIX BHJIOB Y4eOHOH
JIeSATCIIEHOCTH;

2) IMAaTPUOTHYECKOI'0 BOCIUTAHUS .
HNEHHOCTHOI'O OTHOHICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBECHHOM XHUMHU,

YBa)XCHU: K IIPOLECCY TBOPUCCTBA B obnactu TCOpHUHN U NPAKTHYCCKOI'O NPUMCHCHUS XUMUH, OCO3HAHUSA TOTO, UYTO JOCTUKCHUA HAYKH
CCTb pE3YyJIbTAT AJIUTCIIbHBIX HEI6JHOIIGHHI>1, KPOIMOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITIOUCKOB, ITIOCTOAHHOI'O TpyAda y‘-IéHI)IX " MPAKTUKOB,

WHTEpeca U T03HABATEILHBIX MOTHBOB B MOJIYYCHUHU M TIOCICAYIONIEM aHaM3e WH(OPMAIIUU O MEPEIOBIX JOCTIKCHUSIX COBPEMEHHOM
OTCYCCTBCHHOM XVMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHSI;

CIIOCOOHOCTH OLCHUBATDH CUTyaluu, CBs3aHHBIC C XUMHNYECKUMU SIBJICHUAMU,
W MIPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HAa MOPaJIbHO-HPABCTBCHHBIC HOPMbI U [ICHHOCTH,

T'OTOBHOCTH OIICHHUBATH CBOE MOBEJCHUE U IMOCTYIIKHM CBOHMX TOBapHIHGﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHLIX M IPABOBBIX HOPM M OCO3HAHHUC
HOCJ'ICI[CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

NOHUMAaHMs LIEHHOCTEH 370poBOro M 0Oe3omacHoro odpasza >XKU3HU, HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY
($U3nUIEeCKOMY U IICUXUYECKOMY 3/I0POBBIO;

CO6J'IIOI[CHI/I$I IMpaBUJI 0e30I1acHOro o6pameHI/m C BCIICCTBAMHU B 6BITy, MMOBCEAHEBHOM KU3HU U B TpYﬂOBOﬁ ACATCIIbHOCTH,



MMOHUMAaHUS IIEHHOCTU MPaBUJI WHIUBHUIYAIBHOTO M KOJUICKTUBHOT'O O€30I1aCHOTO IMOBEJICHUS B CUTYAIHSAX, YIPOXKAIOIIUX 3I0POBBIO U
JKU3HH JTIOICH;

OCO3HAHUS MOCIIEACTBUIN U HEMPHUSATHS BPEAHBIX MPUBBIYEK (YIIOTPEOIEHHs AIKOTOJIs, HAPKOTHKOB, KypPEHHS);
5) Tpy10BOro BOCIIUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘le6H0'I/ICCJ'IeI[OBaTeJ'IBCKOI\/’I JACATCIIbHOCTH, O6H_I€CTBCHHO HOHGSHOﬁ, TBOp‘ICCKOfI u JIpyrux
BuUJAax ACATCIBbHOCTH,

YCTAaHOBKH HAa dKTHUBHOC Y4aCTHUEC B PCHICHUU ITPAKTUYICCKUX 3a4a4 counaanoﬁ HaIIpaBJICHHOCTHU (B paMKax CBOCIO KJjacca, I_HKOJ'ILI);

MHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpoQeccHuil pa3iuyHOro poja, B TOM YHUCIIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU M0
XHMHH,

YBa)X€HUs K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYJA0BOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHyaJbHOM TpaeKTOpuu oOpa3zoBaHus, Oyaylied mnpodeccuu u peanusalui cOOCTBEHHBIX
YKU3HEHHBIX ITUIAHOB C Y4ETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) IK0JIOrH4€eCKOr0 BOCITUTAHUS
HKOJIOTUYECKHU 11eTIeCO00Pa3HOr0 OTHOIICHUS K TIPUPO/IC, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMJIe;

NOHUMAaHMs TJI00aJBHOIO XapakTepa 3KOJIOIMYECKHX NpoOjeM, BIMSHHMS SKOHOMHYECKHX IPOLIECCOB HA COCTOSHUE NPUPOAHON U
COLIMAIBHON CPENBL;

OCO3HaHUA HGO6XO)II/IMOCTI/I HCITIOJIB30BaHUA )10CTI/I)K€HI/II7I XUMHHU JJI PEIICHUA BOIIPOCOB PAllMOHAIIBHOT'O IMTPUPOAOITIO0JIb30BaHMA;

AKTUBHOT'O HETPUATHS NENCTBUM, MPUHOCAIINX BpPEN OKpYKaIoLel NMPUPOAHON cpele, YMEHUsS IPOrHO3MPOBAaTh HEOJIAronpuUsITHbIE
HKOJIOTMYECKHE MTOCIIEACTBUS IPEANPUHUMAEMBIX I€UCTBUM U MPEIOTBPAILAT HUX;



HAJIMYUSL Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKOH KYJIBTYpBI, ONBITA AESTEIBHOCTH SKOJOTMYECKOW HANpaBICHHOCTH,
YMEHHS PYKOBOJCTBOBAaTbCS MMM B II03HABATENbHON, KOMMYHHUKATHBHOW M COLMAIBHON MPAKTHUKE, CIOCOOHOCTH M YMEHHS AaKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U OOIIECTBEHHOM MPAKTHUKH;

NOHUMAaHMA CHEMU(PHUKH XUMHHM KaK HayKH, OCO3HaHHs €€ poiu B (JOPMUPOBAHHM PAMOHAIBHOIO HAYYHOTO MBINUICHUS, CO3JaHHUU
IIEJIOCTHOTO TPEACTABICHUS 00 OKpYXKAloIIeM MHpE KaKk O €JIMHCTBE MPHPOJBI W YeJIOBEKa, B TMO3HAHHH MPHUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHun mpodIeM COXpaHeHHs TPHPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0000 3HAUMMOCTH XMMHUH JUISI COBPEMEHHOM LIMBUIIM3AINU: B €€ TYMaHUCTUYECKOW HAIPAaBICHHOCTH M BKHOW POJIN
B CO3JJaHWM HOBOW 0a3bl MaTepUAIbHOW KYJBTYPHI, PEIICHHH TJIO0ATBHBIX MPOOJIEM yCTOWYMBOTO PA3BHUTHUSI YEIIOBEUECTBA — CBHIPHEBOH,
SHEPreTHYECKOW, MHIIEBOM W JKOJOTUYECKOW Oe30MacHOCTH, B PAa3BUTHUH MEIWIMHBL, OOECIEYCHWH YCIOBHH YCHEUIHOTO Tpyda H
HKOJIOTHYECKU KOM(DOPTHOM KU3HH KaXKIOTO YiIeHa OOIIECTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUS CYITHOCTH METOJIOB TIO3HAHUS, UCIIOBb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MOTydaeMble 3HAHUS Ul aHAM3a U OOBSCHEHHUs SABJICHUN OKPYXAIOIEro MUpa U MPOUCXOMAIIMX B HEM M3MEHEHUH, YMEHUs
JienaTh 000CHOBAaHHBIE 3aKITFOUEHUS Ha OCHOBE HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IENBI0 TIOJTYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS [T PEIICHHUS TPOOJIEM B peaibHBIX KU3HEHHBIX CUTYaIUsX;

HHTEPECA K IMO3HAHUIO U HCCJIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HCIIPEPBIBHOMY O6p330BaHI/II-O )51 CaM006pa3OBaHI/II-O, K aKTUBHOMY IOJTYYCHUIO HOBBIX 3HAHUM 10 XMMHUHU B
COOTBETCTBHH C )KU3HCHHBIMHU HOTpe6HOCT$IMI/I;

UHTEpeca K 0COOEHHOCTSIM TPYZA B PA3JIMYHBIX chepax NPoPecCHOHATBHOMN e TETbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeTaHpe,Z[MCTHBIC PE3YyIbTaTbl OCBOCHUA yqe6Horo npeamMeTa «XUMHS» Ha YPOBHEC CPCAHCTO 06].].[61"0 06pa3013aH1/151 BKJIIOYAIOT:



3HaYuMble i1 (POPMHUPOBAHMS MHMPOBO33PEHHSI OOYHAIOIIMXCS MEKIUCIUIUIMHAPHBIE (MEXIpeIMEeTHbIe) OOIIeHay4YHbIE MOHATHS,
OTpakarolllie IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U CHEHU(UKY METOJ0B IMO3HAHMS, UCIOIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIICCTBO, DHEPTHs, SBICHUE, MPOILECC, CUCTEMA, HAYYHBIH (DaKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOJI0/IeHUE, U3MEpPEHNUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpcalbHble YydeOHBbIe JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), oOecneunBaromue (opMUpOBaHUE
(GYHKIIMOHATBHOU TPAMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YYarOIIHXCS;

CHOCOOHOCTh 0OYUAIOMIMXCS UCIIOIB30BATH OCBOSHHBIE MEXTUCIMITMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHBEPCAJIbHBIC yueOHbIE
JIecTBUS B MO3HABATEIbHON U COLIMATIBHOM MPaKTHKeE.

MeTaHpeI{MeTHHe pPE3YyJIbTaTbl OTPAXXAKOT OBJAACHUEC YHUBCPCAJIbHBIMU y‘le6HBIMI/I MO3HABATCIIbHBIMHA, KOMMYHHUKATUBHBIMHU U
PEryjIITUBHBIMUA JEUCTBUSIMU.

OBiaieHHe YHHBEPCAJbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH
1) 6a30Bble JJOrMYeCKHE AeHCTBHS:
CaMOCTOSITENIbHO (JOPMYTUPOBATH U aKTyaIHU3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OonpeaAcIATb HEJIW JACATCIBHOCTH, 3aadaBad IMapaMETpbl W KPHUTCPUU HUX JOCTHIKCHUSA, COOTHOCHUTL PE3YIbTATbl ACATCIBHOCTH C
INOCTaBJICHHBIMHU LICIISIMU,

HCIIOJIB30BAaTh IpHU OCBOCHUU 3HAHUM HpI/IéMLI JIOTUYCCKOI'O MBIINUJICHHUA — BBIACIIATH XapPaKTCPHBIC ITPU3HAKN MOHATHH U YCTaHABJIMBATH
HX B3aMMOCBA3b, UCITIOJIB30BATE COOTBETCTBYIOIINUEC IMOHATHUA IJIA 00BACHEHUS OTACIBHBIX q)aKTOB n ﬂBHGHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BE€IIECCTB 1 XUMHNUYCCKHUX peaKHHﬁ;
YCTaHABJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbBIMU SABJICHUSAMU,

CTPOUTL JIOTUYCCKHUEC PaACCYKIACHUSA (I/IHI[yKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJIATH 3daKOHOMCPHOCTHU W MPOTUBOPCHHSA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTL BBIBOAbI U 3aKIIFOUYCHHA,



IPUMEHSTh B NPOIECCe MO3HAHUS, HCIOJIb3yeMble B XMMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEeoOpa3oBbIBATH MOJIEIbHbBIE
MPEJICTABICHUS] — XUMUYECKHUM 3HAK (CUMBOIJI) 3JIEMEHTa, XUMHUecKas (GopMylia, ypaBHEHHE XUMUUECKON peaklMy — MPU PEHICHUH y4eOHbIX
MO3HABATEJIbHBIX W MPAKTUYECKUX 3ajad, NMPUMEHSTh HA3BaHHBIE MOJIETbHBIC MPEACTABICHUS /JIA BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE eHCTBHS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIH;

q)OpMy.]'II/IpOBaTB OcJan MW 3aga4u HMCCICAOBaHMA, HCIIOJNB30BAaTh IIOCTABJICHHBIC M CaAMOCTOATCIIBHO C(i)OpMy.]'II/IpOBaHHLIC BOIIPOCBI B
Ka4ueCTBC UHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIs1 (1)0pMI/IpOBaHI/I$I T'HIIOTE3LI 110 ITPOBCPKE IPABUIIBHOCTHU BBICKA3BIBACMBIX CY)KHGHHﬁ;

BJIAJI€Th HAaBBIKAMHM CaMOCTOSTEIbHOTO IUIAHHMPOBAHUS M TNPOBEJIEHHUS YYEHHYECKHUX 3KCIIEPHUMEHTOB, COBEPILIEHCTBOBATH YMEHMS
HaOII0JaTh 3a XOJOM IIPOIIECCa, CAMOCTOSATENBHO MPOTHO3HUPOBATh €r0 pe3ynbTaT, (GOpMYyIHpOBaTh OOOOMIEHUS W BBIBOJABI OTHOCHUTEIHHO

AOCTOBCPHOCTH PE3YJIbTATOB UCCIICAOBAHU, COCTABIIAITh 000CHOBAHHBIN OTYET O nponenaHHoﬁ pa60Te;

HpI/IO6peTaTb OIIBIT y‘IeHI/I‘IeCKOﬁ PICCJ'ICI[OB&TCJIBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTHU, IIPOSABIIATDH CIIOCOOHOCT, M TOTOBHOCTH K
CaMOCTOATCIIbBHOMY ITOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO Pa3JIMYHBIX MCTOJO0B ITIO3HAHUS.

3) padora ¢ unopmaumeii:
OpPUEHTUPOBATHCS B Pa3NUYHBIX UCTOYHHKAX MHPOpPMAINK (HAYYHO-TIOMYJSIpHAS TUTEpaTypa XUMHUUECKOTO COACpKaHUs, CIPABOUYHbBIE
nocobusi, pecypcbl WHTepHeTa), aHAIW3UPOBAaTh MH(OPMALMIO Pa3IMYHBIX BHAOB M (OPM MPEACTABICHUS, KPUTUYECKH OICHUBATh €&

AOCTOBCPHOCTb U HETIPOTUBOPCUNBOCTD;

dbopMynupoBaTh 3aMpoChl U MPUMEHATh pPa3IUYHbIE METOJBI NPU TOHUCKE W OTOOpe MH(pOpPMAaIlMU, HEOOXOIWMOU Ui BBHIMOTHEHUS
y4eOHBIX 3a71a4 OMPEICTEHHOTO TUTIA;

HpI/IO6peTaTI) OIIBIT UCITOJIb30BaHUA I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TEXHOJIOTHH U PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (JOpMY NpescTaBieHUus] HHPOpMaLuu (CXeMbl, TpaQUKH, IUarpamMMbl, TaOIUIbl, PUCYHKH H
ApyrHe);



UCIIOJIb30BaTh HAYYHBIA $3BIK B KA4eCTBE CPEICTBA MNpH padoTe C XUMHYECKOW HH(OPMAIUCH: MPHUMEHSITh MEXIPEIMETHBIC
(pusuueckue 1 MaTeMaTHYECKHE) 3HAKU M CHMBOJIBI, ()OPMYIIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BAaTh U HpCO6p330BI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAI'TIATHOCTH.
OBJIaIIeHHe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMHA HeﬁCTBHHMH:

3aJaBaTb BOIIPOCHI 10 CymICCTBY O6CY)KI[3€MOI>1 TEMBI B Xo4e Juajora
/U JAUCKYCCHH, BBICKA3bIBATh UJICH, (bOpMy.]'II/IpOBaTB CBOM IIPCIIOKCHHA OTHOCUTCIIBHO BBIIIOJTHCHU A Hp@,[[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaThb C IIPE3€HTAlUEH pe3ylbTaTOB II03HABATEJIIBHOM JAEATEIBbHOCTH, IIOJYYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO
CBEPCTHUKAMH TPU BBINOJHEHUH XUMHUYECKOTO JKCIIEPHUMEHTA, MPAKTUYECKOH pabOThl MO HMCCIEIOBAaHHIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanu3anuu yuebHOro IIPOEKTa " (dbopmynMpoBaTh BBIBOJIbI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHNHN ITyTEM COTJIACOBAHUS TIO3UILIUH B X0/1€ 00CYKACHUS M 0OMEHA MHEHUSIMH.

OBi1aieHHe YHHBEPCAJIbHBIMH PeryJsATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYIIECTBIIATH CBOIO MIO3HABATEIBHYIO ACATEIbHOCTD, ONPEALIIAd €€ LeIU U 3a]a4i, KOHTPOJIMPOBATh U
0 Mepe HEOOXOJAMMOCTH KOPPEKTHUPOBATH MpEAJaraeMblil alropuT™M JEHCTBUI NpPU BBINOJIHEHWH Y4€OHBIX M MCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee F3pPEeKTUBHBIN CIIOCOO UX PELICHUS ¢ YIETOM MOJTyYSHHsI HOBBIX 3HaHUI O BEIIECTBAX U XMMUYECKHX PEaKIUsX;

OCYLIECTBIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyecKast XUMHsD» OTPAKarOT:
c(OpMUPOBAHHOCTh MPEACTABIEHUNH O XMMHYECKON COCTaBJISIOUICH €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpA, POJIM XUMHH B TO3HAHUU

SBJICHUN TPUPOABI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOW MAJIsl pelIeHHS
MPAKTUYECKHX 3a7[a4 U SKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 370POBbIO M IPUPOJHOMN CPEE;



BJIaJICHUE CUCTEMOM XUMHUECKUX 3HAHUH, KOTOpasi BKIFOYAET: OCHOBOMOJIAratoIUe MOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAsI
000JI0uKa aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, XHMHUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaIéHHasi), MOJIb, MOJISIpHasi Macca, MOJISIpHBIA 00BEM, yriIepoaHblii cKeneT, (GyHKIMOHAJIbHAS TPYIIa, PaguKall, U30MEpHUs, U30MEPHI,
TOMOJIOTHYECKUHM PpsAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJ U a30TCOJEpIKAllMe COEAMHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUM U 3aKOHBI (TEOpHsl CTpOEHHs opraHuueckux BemecTB A. M. byTiiepoBa, 3akoH coxpaHEHHUs
Macchl BELECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH SI3bIK XUMHUU; MUPOBO33pPEHUYECKHE 3HAHUS, JIeXkKAlle B OCHOBE IOHUMaHUsI IPUYUHHOCTH
U CHUCTEMHOCTH XHMMHUYECKHUX SIBICHUH, (PaKTOJOTMUYECKHE CBEICHHS O CBOICTBaxX, COCTaBe, MOJYyYCHHH M O€30MacHOM HCIOIb30BAaHUU
BO)XHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IeATEIbHOCTH YeJIOBEKa;

Cq)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BbIABJIATh XAPAKTCPHBLIC IIPU3HAKH HOHHTHﬁ, YCTAaHABJIMBATh WX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIHEC MMOHATHA IIPU OIMMUCAHUHN COCTaBa, CTPOCHUA U npeBpameHHﬁ OpPraHn4CCKux COGHHH@HHﬁ;

c(OpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIS COCTABJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIlEHHON) GOpMyJI OPraHNYECKUX BELIECTB U YPAaBHEHUN XMMUYECKUX PEaKIMii, U3rOTaBIMBaTh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB
JUISl WIUTIOCTPALKA X XUMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHNS;

c(hOpMUPOBAHHOCTh YMEHHMM YCTAaHABIMBATh MPUHAIIECKHOCTh WU3YYCHHBIX OPraHUYECKHX BEIIECTB MO HMX COCTaBY M CTPOCHUIO K
OnpeAeNéHHOMY KJIacCy/TpyIIe COeIMHEHUH (YIJIeBOJOpPOAbI, KHUCIOPOJ U a30TCOoAEpXkalllie COEAUHEHHUS, BBICOKOMOJIEKYIISIPHbBIE
COeMHEHUS ), 1aBaTh UM Ha3BaHUs Mo cucreMatudeckoid HomeHknatype (IUPAC), a Taxke mpuBOAWTH TpUBUAIbHBIE HA3BAHUS OTIEIBHBIX
OPTraHWYECKUX BEIIECTB (PTHIICH, MPOMWICH, AlleTWICH, YTWJICHIJIMKOJb, TIUIEpPUH, (eHod, GopMambIerua, ameTalbIerui, MypaBbHUHas
KHCTIOTa, YKCYCHAs KUCIIOTA, OJIEMHOBAsl KUCIIO0Ta, CTEAPUHOBAsI KMCIIOTa, TIII0K03a, PpyKTo3a, KpaxMmal, HEeJIT0I03a, TJIUIIKH);

C(i)OpMPIpOBaHHOCTI) YMCHUA ONIPCACIATL BUABL XUMHUYECKOH CBS3HU B OpTraHUYCCKUX COCAUHCHUAX (O,Z[I/IHapHLIe n I(paTHBIe);

C(i)OpMPIpOBaHHOCTI) YMCHUA NPUMCHATH IMOJIOXKCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX BCHICCTB A. M. BYTJ'IepOBa JJIA 0OBSICHEHUS
3aBUCHMOCTH CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHUSA; 3aKOH COXPAHCHUA MAaCChl BEUICCTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTaB, CTpPOCHUE, (PU3MUYECKHE M XUMHUYECKHUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH
Pa3IMYHBIX KJIACCOB OPraHWYECKHWX BEMICCTB (METaH, dTaH, JTHJICH, NPOIWJIEH, aleTwieH, OyramueH-1,3, metunOyraaueH-1,3, OeHzod,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHOI, aleTalbIeru]l, MypaBbHHAs U YKCYCHas KHUCJIOTHI, TTIOKO3a, KpaxMal, IeJUTHJI03a,
aMHUHOYKCYCHasi KHCIJIOTa), WITIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHMSIMH COOTBETCTBYIOIIUX XUMHUYECKHUX DPEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaThb HCTOUYHUKHU YIJIEBOJOPOJHOTO ChIphsi (HE(PTh, MPUPOAHBIN ra3, yrojs), CIIOCOOBI HX
nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE MTPOIyKTOB MepepadoTKu;

c(OpMUPOBAHHOCTh YMEHUI1 IPOBOJAUTH BBIUMCICHUS [0 XMMHUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BELIECTBA
Wi MPOJIyKTa peakiumn o M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM [IPOJYKTOB PEAKIUN);

C(i)OpMI/IpOBaHHOCTB }’MeHI/Iﬁ BJIAACTH CHCTEMOM 3HAaHMH 00 OCHOBHBIX METOAax HAYYHOI'O ITO3HaHH:A, MCIIOJIB3YEMBIX B XHMHHU IIPHU
HN3YUCHUU BCHICCTB M XUMHYCCKUX SIBIICHHI (HaGJIIO,HeHI/Ie, HU3MCPCHUEC, DOKCICPUMCHT, MOI[GJII/IpOBaHI/IC), HUCIIOJIB30BaThb CHCTCMHBIC
XUMHUYCCKHEC 3HAHHWA OJIA IIPUHATHUA peI_HCHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyAllUAX, CBA3AHHBIX C BCHICCTBAMU U UX IPUMCHCHUCM,

C(i)OpMI/IpOBaHHOCTb YMeHI/Iﬁ CO6J'IIOI[3TI> IIpaBujia I10JIb30BAHHA XUMHYECKOM HOCYI[OI71 n na6opaToprlM O60py,Z[OBaHI/IeM, a TaKiKC
I[mpaBujia O6paH_IeHI/I$I C BCHICCTBAMHU B COOTBETCTBUU C UHCTPYKIHAMMU 110 BBITTIOJTHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB,

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHITH XUMHYECKHH SKCIEPUMEHT (IPEBpAIlCHUs OpPraHMYEeCKHX BEIIECTB IPHU
HarpeBaHWM, MOJYUYCHHUE STUJICHA M M3YyUYEHHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMH OPraHUYECKUX BEIIECTB, JEHATypalus OENKOB IMpHU
HarpeBaHUM, IIBETHHIE pPEAaKIMU OENKOB) B COOTBETCTBMM C TMpaBWJIAMHU TEXHUKH OE30MACHOCTH MpH OOpallleHuu C BEIIECTBAMU U
1a00paTOPHBIM 00OPYIOBAHHEM, TPENICTABIATh PE3YJIbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3alUCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE ITHX PE3YyJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHAIM3UPOBATh XMMUYECKYI0 MH(POPMALUIO, MOIYYaeMYI0 U3 Pa3HbIX MCTOYHUKOB (CpeaCTBa
MaccoBoi uHpopManuu, MHTepHET u Apyrux);

c(hOpMUPOBAHHOCTh YMEHHU COOJIOATh MpaBUiia YKOJOTUYECKU I1eJIeCO00pPa3HOT0 TOBEACHUSI B OBITY M TPYAOBOW JIEATEIBHOCTH B
HEISX COXPAaHEHMs] CBOETO 3JIOPOBBS M OKPYXKAIOIIEH MPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JICMCTBUS HAa >KHUBBIE OpPraHU3MBI
onpefeNnéHHBIX OpPraHMYeCKUX BelIecTB, NOHMMas cmbichn Tmokaszarens [IJIK, moscHATe Ha mpuMepax CHOCOObl YMEHbBIICHUS H
MIPEIOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBHUS HA OPTaHU3M YEJIOBEKA;

JUIA 06yqa}01u1/1xcsf C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 30POBbsA: YMCHHUC NPHUMCHATHL 3HAHUSA 00 OCHOBHBLIX JOCTYIIHBIX METOJaxX
IIO3HaHMA BEIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUTSI CTIETIBIX M CTAOOBUIAIINX O0YUAIOIUXCs: YMEHUE UCTIONB30BaTh pelbeHO-TOUCUHYI0 cucTeMy ob6o3HaueHui JI. bpaitnsa mis 3anvcu
XUMUYECKUX (HOPMYII.



11 KJIACC
[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01ast 1 HeopraHHYecKasi XUMHsD) OTPaXaroT:

c(OPMHPOBAHHOCTH TPEICTABICHUI: 0 XMMUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, POJIU XMMUU B MO3HAHUU
SBJICHUH MPUPOABI, B (POPMUPOBAHUM MBILUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAUMOW AJsl peLeHMs
NPAaKTUYECKHX 3a/1a4 U KOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOH cpejie;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOJIAraloIIre MOHIATHS (XUMUYECKUM 3JIEMEHT, aTOM, U30TOIl, S-, P-
, 0- aJIeKTpOHHBIC OpPOUTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, JIEKTPOOTPHUIIATEIbHOCTD, CTEIICHh OKHCICHHS,
XUMHUYECKasi CBSI3b (KOBAJIGHTHAsl, HOHHAS, METAJUIMYECKas, BOJIOPOAHAS), KPUCTAJUTMUECKAs PEeIIETKA, TUIIbl XMMHUECKUX PEaKlUi, pacTBOD,
ANEKTPOJIUTHI, HEINEKTPOIUTHI, SJICKTPOJUTHYECKAs IHCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW pEaKIuu,
XUMHYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOPHS ANEKTPOIUTUYECKON AMccoluanuu, nepuonndeckuii 3akon J[. M. Menneneesa, 3aKoH
COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUs M TMPEBPAIICHUS SHEPIHUH MPU XUMUUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
A3bIK XMMHHM, MHUPOBO33PEHUYECKHME 3HAHHUS, JIEKAlME€ B OCHOBE IOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SBJICHHI,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U 0€30MMaCHOM HMCIOJb30BaHUU BAXKHEUIIINX HEOPTaHUUECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

C(i)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJEITE  XapPAKTCPHBIC IIPU3HAKU HOHHTI/Iﬁ, YCTAaHABJIMBATh HX B3aNUMOCBA3b, HCIIOJIIB30BATh
COOTBECTCTBYIOIIHUEC MMOHATHSA ITPU OMMUCAHUH HCOPTraHNUYCCKUX BCIICCTB U UX HpCBpaHICHPIfI;

c(OpMHUPOBAHHOCTh YMEHHUN HUCIOJIb30BaTh XMMUYECKYIO CHUMBOJMKY Ul COCTaBJIE€HUS (OPMYJI BEUIECTB M YPABHEHMH XUMHYECKHX
peakuuii, cuctemaruueckyro HoMmeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTHENbHBIX HEOPraHWYECKUX BeEUIeCTB (yrapHblil ras,
YIJIEKUCIIBIN Ta3, aMMUaK, raiéHasi U3BeCThb, Heral€Has U3BeCTb, IUThEBAs COJIA, MUPUT U IPYTHE);

C(l)OpMPIpOBaHHOCTB YMCHHfI OnpeaciiaATh BAJICHTHOCTL W CTCIICHb OKUCICHUSA XHUMHYCCKHUX JJIECMCHTOB B COCIHMHCHUAX PA3JIMYHOI'O
COoCTaBa, BHU/I XUMHUYECKON CBS3U (KOBaJ'IeHTHaSI, HOHHAas1, METaJllIn4YeCKasl, BOJIOpO)IHaH) B COCIAMHCHMUAX, THII KpHCTaHHHLIeCKOﬁ peI]_IéTKI/I
KOHKPETHOTO BEIeCTBa (aToMHas, MOJEKYNsSpHas, MOHHAas, METAIJIMYecKas), XapakTep Cpeldbl B BOJHBIX PACTBOpPaxX HEOPTaHUYECKHX
COCIMHEHMH;

C(i)OpMHpOBaHHOCTI) YMCHI/Ifl YCTaHAaBJIMBAaTh IMPUHAIIC)KHOCTE HCOPraHUYCCKHUX BCHICCTB IO HX COCTaBy K OHpe)IeJ'IéHHOMy
Knaccy/rpynne COCI[I/IHCHI/Iﬁ (HpOCTLIC BCIICCTBA — METAJIJIbI 1 HEMCTAJIJIBI, OKCHUIbI, OCHOBAaHMs, KUCJIOTHI, aM(I)OTepHLIC THAPOKCUBI, COHI/I);



c(OpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICH Mepuoaudyeckoro 3akoHa J[. W. MenpgeneeBa u JEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIOIIYI0, O0BSCHUTENIBHYIO H IPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX 3eMeHTOB 1—4 nepuoaoB Ilepuoanyeckoit
cUcTeMbl XuMuueckux snementoB J[. M. MeHaeneeBa, MCIONIb3Ys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OpOMTAIHNY, «IHEPTETUUCCKUE YPOBHHY,
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COCIMHCHHMH MO mepuomaM W rpynnam Ilepuomnueckoit
CUCTEMBI XUMUUYeCKUX 3yieMeHToB /. 1. MeHeneena;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWUMHYECKHE CBOWCTBA HEOPTaHMUYECKUX BEIIECTB PA3INYHBIX
KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAaHME TIE€HETUYECKOW CBSA3M MEXKJIYy HEOPraHWYEeCKHMMH BEIIECTBAMU C IIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUIL;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XUMUYECKAE PEAKLIUHU 0 Pa3IMYHBIM MpPU3HAKaM (YUCIy U COCTaBy peardpyromIux
BEIIECTB, TEIUNIOBOMY () (HEKTy peakinu, H3MEHEHHUIO CTETICHEH OKUCIICHHS YJIIEMEHTOB, 0OPATUMOCTH PEaKIIUH, YYACTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS pEaKLUil pa3IMYHbIX THUIIOB, ITOJIHBIE U COKPAIIEHHbBIE YPaBHEHUS PEAKIIM HOHHOTO
0oOMEHa, yYUThIBas YCIIOBHS, IPU KOTOPBIX 3TU PEAKLUU UIIYT 10 KOHLA;

C(i)OpMPIpOBaHHOCTI) YMCHI/Iﬁ MMPOBOAUTL PCAKIUU, IMOATBCPKIAAOIINC KauyeCTBEHHBI COCTaB Pa3JIMYHBIX HCOPraHUYCCKHUX BCIICCTB,
pacrio3HaBaTh ONBITHBIM HYTéM HOHBI, TPUCYTCTBYIOIIUEC B BOJAHBIX PACTBOPAX HCOPTraHNYCCKUX BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHH paCKpbIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUM TOCPEJICTBOM COCTaBIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIIUii;

c(OpMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOW pEaKlMM OT Pa3IMYHBIX (DAaKTOPOB; XapaKTep CMELICHUS
XMMHUYECKOT'0 paBHOBECHS B 3aBUCMOCTH OT BHEIIHero Bo3neicTus (npuHimn Jle [latense);

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ XapaKTCPU30BaTb XHUMHUUYCCKUC MPOLECCHI, JICKAIIHUEC B OCHOBC INPOMBIIIICHHOTO IMOJYYCHUS CGpHOfI
KHUCJIOTBI, aMMHaKa, a TaKXeE C(i)OpMI/IpOBaHHOCTI) Hpe)ICTaBJ'IeHI/II\/’I 00 O6HH/IX HAaYYHBIX IMPUHIOUIIAX U SKOJOTUICCKUX npo6neMax XUMHYECKOI'O
MMPOU3BOACTBA,

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MMPOBOAWUTDH BBIYUCIICHUA C UCIIOJIBL30BAHUEM IMOHATHUA «MAaCCOBAd HOJIA BCIICCTBA B PACTBOPE», 00BEMHBIX
OTHOIIICHUM T'a30B IprU XUMHUYCCKUX PCAKIUAX, MACChI BEIICCTBA UJIN 00BEMaA ra3oB 10 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJIN O6’BéMy



OIHOT'O U3 YYaCTBYIOHIUX B pCAKIUUN BCUICCTB, TCIIJIOBOI'O 3(1)(1)eKTa pPCaKkiu Ha OCHOBC 3aKOHOB COXPAaHCHUSA MACChl BCIICCTB, IMIPCBPALICHUA U
COXpPAaHCHUS SHEPIUHU;

c(OpMHUPOBAHHOCTh YMEHUH COOJII0O/IaTh MpaBUja IMOJIb30BAHUS XMUMHUYECKOW MOCynoil u 1abopaTOpHBIM 00OpYIOBAaHHEM, a TaKkKe
npaBuJia OOpaIeHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIMBITOB;

c(OpPMHPOBAHHOCTh YMEHH TJIAHUPOBATH M BBIIOIHATH XMMUYECKHNA SKCIIEPUMEHT (Pa3iIoKEHHE MEePOKCHa BOJIOPOia B MPUCYTCTBUU
KaTaJln3aTropa, ONpEeAENeHUE CPelbl PACTBOPOB BELIECTB C IMOMOINBIO YHMBEPCAJIBHOIO WHAMKATOPA, BJIMSHUE pa3IM4YHBIX (PAKTOPOB Ha
CKOpPOCTh XMMHUYECKOH peakiiy, peakliiu HOHHOrO OOMEHa, KaueCTBEHHbIE PeaKkIMM Ha Cyib(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHUSI, pellieHHEe FKCIePUMEHTAIbHBIX 3aj1au 1o TeMaM «MeTtauibl» U «Hemetamisl») B COOTBETCTBUU € IPABUIIAMU TEXHUKHU 0€3011aCHOCTH
npu OOpalIeHUH C BEIIECTBAMH U J1aOOPaTOPHBIM 000pYIOBaHHEM, MPENICTABIIATh PE3yJIbTaThl XUMHUECKOTO IKCIIEPUMEHTA B (hopMe 3amucu
YPaBHEHMI COOTBETCTBYIOIUX PeakUUi U (GOPMYyIUPOBATh BHIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKHU aHATU3UPOBATH XUMUYECKYIO HH(POPMAIIUIO, MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa
MaccoBOM KOMMYHUKaluu, IHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUU COOIIOaTh MpaBHUa IKOJIOTUYECKU IEIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU NESATEIBHOCTH B
HEJISX COXPAaHEHMs] CBOETO 3JIOPOBBS M OKPYXKAIOIIEH MPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JICMCTBUS HAa >KHUBBIE OpPraHU3MBI
onpeAeNEéHHBIX BEIECTB, MOHUMast cMbIci nokazatens [1JIK, moscHsaTh Ha mpuMepax cocoObl YMEHbBIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa;

JUIA 06yqa}01111/1xcs[ C OIrpaHUYCHHBIMU BO3MOXHOCTSAMH 30POBbsA: YMCHHUC NPHUMCHATL 3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaxX
INO3HaHKA BCIICCTB U XUMHUYCCKUX HBJ'ICHHfI;

JJIA CIICTIBIX U CJ'Ia6OBI/I)1}IH_[I/IX 06yt1a}01111/1xcs[: YMCHHE UCIIOJIB30BATh peﬂbe(l)HO'TO‘{e‘{HYIO CUCTCMY o0o3HaueHwmit JI. Bpaﬁnﬂ JJIA 3alliCHU

XUMHUYECKHX (POPMYIL.

TeMaTnuyeckoe MJIAHMPOBAHUE
10 KJITACC

Ne HaumenoBanue KoanuecTBo yacos DyekTpoHHbIE (HU(POBBIEL)




n/m | pa3iejioB M TeM Bcer | Kontpoabn | [IpakTuyeck | o0pasoBaTesibHbIe pecypchbl
NMPOrpaMmblI 0 ble padoTbl | Me padoThI
Pasznea 1. 3
Teoperuueckue
OCHOBBI
OpraHuyvecKom
XHMHHU
1.1. | Ilpeamer 3 https://academy-
OpraHUYeCcKOit content.apkpro.ru/lesson/a9f3
xumun. Teopus d191-5ele-4e24-ac02-
CTpPOCHHS efb16fa49f6a
OpraHHYECKUX
coenuHeHu A. M.
byrneposa
Paznen 2. 13
Yr1eBOg0pPOabI
2.1. | IIpenensHbIC 2 https://academy-
YTJIEBOJIOPOABI — content.apkpro.ru/lesson/a9f3
aITKaHBI d191-5ele-4e24-ac02-
efb16fa49f6a
2.2. | HempenenbHble 6 1 https://academy-
YIJIEBOJIOPO/IBI: content.apkpro.ru/lesson/a9f3
aJIKEHEI, d191-5ele-4e24-ac02-
aJKaJaueHbl, efb16fa49f6a
AITKUHBI
2.3. | Apomarnyeckue 2 https://academy-
YTJI€BOAOPOABI content.apkpro.ru/lesson/a9f3
d191-5ele-4e24-ac02-
efb16fa49f6a
2.4. | Ilpupoambie 3 1 https://academy-
UCTOYHUKHU content.apkpro.ru/lesson/a9f3

YIJI€BOJIOPOOB U

d191-5ele-4e24-ac02-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

uX nepepadboTKa

efb16fad9f6a

Pa3nea 3. 13

Kucaopoacoaep:x

anue

OpraHn4eckKue

COCANHCHUA

3.1. | Couprel. Oenomn 3 https://academy-
content.apkpro.ru/lesson/a9f3
d191-5ele-4e24-ac02-
efb16fa49f6a

3.2. | Asnpaerunsl. 7 https://academy-

KapGoHoBbie content.apkpro.ru/lesson/a9f3

KHUCJIOTBL. d191-5ele-4e24-ac02-

Cnoxubie 3(hUpPbI efb16fad49f6a

3.3. | YrueBoasl 3 https://academy-
content.apkpro.ru/lesson/a9f3
d191-5ele-4e24-ac02-
efb16fa49f6a

Pasznea 4. 3

A30Tc0)1ep>lcamne

OpraHnvecKue

COCAINHCHUA

4.1. | AMUHEL 3 https://academy-

AMMHOKHUCIIOTEI. content.apkpro.ru/lesson/a9f3

benku d191-5ele-4e24-ac02-
efb16fa49f6a

Pa3pnen 5. 2

BbicokomoiexyJis

le)Ie COCAUHCHUSA

5.1. | ITmactMaccsl. 2 https://academy-

Kayuyku. Bonokna content.apkpro.ru/lesson/a9f3
d191-5ele-4e24-ac02-
efb16fa49f6a
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KOJIMYECTBO
YACOB I10
ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne Tema ypoka Bee Konrpo IpakTn Hara Hara DJleKTpOoHHbIe UG pOBbIE
n/n JIbHBIE YyecKue U3y4YeHUs H3ydYeHus | oOpa3oBaTe/IbHbIE pecypchl
ro padoThI pa6oTnI 10 IUIaHY no gaxkry
TIpe/MeT OpraHmuecKkoii https://lesson.edu.ru/04/10
XUMHH, €€ BOSHUKHOBEHUE 1 05.09.2023 hteos.Jfacadzy-
’ ’ R content.apkpro.ru/lesson/a9f3d191
PAsBUTHE H SHATCHUC -5ele-4e24-ac02-efb16fa49f6a
Teopus crpoeHus
OpPraHUYECKUX COCTMHEHUN A.
P B} A 1 12.09.2023 https://lesson.edu.ru/04/10
M. bytieposa, €€ OCHOBHBIE
MOJIOKEHUS
[IpencraBnenue o
KJIacCU(PUKAIMKA OPTaHUYECKUX
BemecTB. HoMenknarypa
B P 1 19.09.2023 https://lesson.edu.ru/04/10

(cucrematuveckas) u
TPUBUATBbHBIE HA3BAHUS
OpPraHUYECKUX BEIIECTB
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AJKaHBI: COCTaB U CTPOEHUE,

4 . 26.09.2023 https://lesson.edu.ru/04/10

TOMOJIOTHYECKUH PsijT
https://lesson.edu.ru/04/10

M — 7 : -

5 €TaH U 3TaH — MPOCTEUILNE 03.10 2023 https://academy
MPECTaBUTENMN ATKAHOB content.apkpro.ru/lesson/a9f3d191

-5ele-4e24-ac02-efb16fa49f6a

6 AHKUGHH: COCTAR 1 CIPOCHHE, 10.10.2023 https://lesson.edu.ru/04/10
CBOICTBa
DTUJICH U MPOIUIICH —

7 MpoCTeHIINEe NPEACTAaBUTETN 17.10.2023 https://lesson.edu.ru/04/10
AJIKCHOB
[IpakTuueckas padora Ne 1.

8 «[lony4yenue sTuieHa U 24.10.2023 https://lesson.edu.ru/04/10
U3Y4YEHHE €ro CBOMCTBY
Anxanuensl. byraguen-1,3 u

9 meTnnoyTazmen-1,3. 07.11.2023 https://lesson.edu.ru/04/10
[TonydyeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHM ps/I. 14.11.2023 https://lesson.edu.ru/04/10
AneTuieH — npocTenmmn
MPEICTAaBUTENb aTKHHOB
B

11 HqHCHeHHfI 110 YPABHCIHIO 21.11.2023 https://lesson.edu.ru/04/10
XUMHYECKON peaKIiu
A : .

12 PCHEL: OCH30IT H TONyON 28.11.2023 https://lesson.edu.ru/04/10
TOKCHYHOCTH apEHOB

13 ['eneTnueckas cBs3b 05.12.2023 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YIIEBOJOPOIOB,
MPUHAIISKANINX K Pa3THIHBIM
KJ1accam

14

[IpupoiHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: PUPOIHBIN
ra3 ¥ nonyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

12.12.2023

https://lesson.edu.ru/04/10

15

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ monyTHele HeTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu

19.12.2023

https://lesson.edu.ru/04/10

16

KonTponbHas padota no
paszzaeny «YTiaeBoI0pOIbD»

26.12.2023

https://lesson.edu.ru/04/10

17

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb

09.01.2024

https://lesson.edu.ru/04/10

18

MHoOroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMIECPHUH

16.01.2024

https://lesson.edu.ru/04/10

19

deHoi: CTPOCHUC MOJICKYIJIbI,
(bI/I3l/ILICCKI/Ie U XUMHUYCCKHE
CBOﬁCTBa, MMPUMCHCHUC

23.01.2024

https://lesson.edu.ru/04/10

20

Anpaerunpl: GopMaibaeTu 1
areraabJaerua. AeToH

30.01.2024

https://lesson.edu.ru/04/10

21

OIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

06.02.2024

https://lesson.edu.ru/04/10
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22

[TpakTuyeckast paGora Ne 2.
«CBoIICTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

13.02.2024

https://lesson.edu.ru/04/10

23

CreapuHoBas U 0JICMHOBAs
KHCJIOTBI, KaK MPEeACTAaBUTCIIN
BBICIINX KapOOHOBBIX KHCIIOT

20.02.2024

https://lesson.edu.ru/04/10

24

Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee NeUCTBHE

27.02.2024

https://lesson.edu.ru/04/10

25

Crnoxubie 3(upbl Kak
MIPOU3BOHBIE KAPOOHOBBIX
KUCJOT. ['Mapoin3 CI0KHBIX

3¢upoB

05.03.2024

https://lesson.edu.ru/04/10

26

Kupsl: runpomnus,
IpUMEHEeHHe, OMOJIOrHYecKas
POJIb KUPOB

12.03.2024

https://lesson.edu.ru/04/10

27

YTrieBoasl: COCTaB,
knaccudukanus. Baxueitmue
IIPEICTaBUTENHN: TIIFOKO3a,
¢bpykTo3a, caxaposa

19.03.2024

https://lesson.edu.ru/04/10

28

KanMaJ'I " [OCJIIK0JIO3a KaK
MMPUPOAHBIC TTOJIUMEPBI

02.04.2024

https://lesson.edu.ru/04/10

29

KonTponbhas pabota no
paszneny
«Kucnopoaconepxaine
OpPraHUYECKUE COETUHEHUS

09.04.2024

https://lesson.edu.ru/04/10

30

AMWHEBI: METHJIAMUH W aHUJINH

16.04.2024

https://lesson.edu.ru/04/10

31

AMMHOKHUCIIOTEI KaK

23.04.2024

https://lesson.edu.ru/04/10
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amMm(oTepHbIe OPraHNYECcCKue
COEIMHEHUS, UX
OMOoJIOrnYecKOoe 3HauUCHHE.
IlenTuael

32

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCUHECHUSA

07.05.2024

https://lesson.edu.ru/04/10

33

OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

14.05.2024

https://lesson.edu.ru/04/10

34

OCHOBHBIG METOAbBI CUHTE3a
BBICOKOMOJIEKYIIPHBIX
coequHeHni. [ImacTMmaccel,
Kay4yKH, BOJIOKHA

21.05.2024

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34
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METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIi ypoBeHb» - M.: JIpoda 2022 rou.
. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas Xxumusi B TeCTax, 3aaqax, ynpaxaenusx. 11 kmace» — M.: [Ipoda, 2023 rox.
. O.C.I'abpuensn, I[1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTpoabHBIE ¥ TPOBEPOUYHBIE pabOTHI K yueOHUKY». — M.: Ipoda, 2021

2
3
T.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: Hactonbnas kaura mist yaurensi». Yacts 1 — M.: Ipoda, 2019 roa.
5. O.C.I'abpuensn, I'.I' JIsicoBa, A.I'.Beenenckas «Xumus 11 kiacc: HactonpHas kaura i yuuress». Yacts 2 — M.: [Ipoda, 2022 rox.
6. O.C.I'abpuens, I1.B.Pemero, N.I'.OcTtpoymoBa «3agaun Mo XUMUU U CIIOCOOBI UX pemieHus» - M.: «/Ipoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yuednuky O.C.I'abpuensna, ['.I".JIbicoBoii» - Bonrorpan» Yuurens 2018rox.
8. M.A.Ps60Ba, ¥Y.IO.HeBckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.

9.9. 0.C.I'abpuensH, U.I'.octpoymoB «XuMHuUecKuii dSKcriepuMeHT B mkose 11 kmacey; - M.: Ipoda. — 2019 rox.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenurte _ Benurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» 1 caiT 1uis yuutens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas komnexus LOP: [IpenmeTHast KommeKius « XuMHs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIe SKCTIepUMeHThI: Xumusi. Komtekius Poccuiickoro
00111€00pa30BaTeNILHOTO MOpTAJa

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oaumnuaza MKOIbHUKOB 10 XUMUHN

http://chem.rusolymp.ru Opranuydeckasi XuMusi: 3J€KTPOHHbIA y4eOHUK JJIsi CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBII KoTemK: XUMuUs

http://www.chemistry.ru JluctaHIIMOHHAs OTUMITHA/IA TT0O XMMHUH: TEIIEKOMMYHHKAIIMOHHBINA 00pa30BaTeIbHbINA MPOEKT






