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MNOACHUTEJIbHAS 3AIINCKA

ITporpaMMa 1o XMMHUHU Ha ypOBHE CpeIHEro o01Iero ooOpazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHMIl K pe3yJibTaTaM OCBOSHHUS (eaepallbHONW 00pa30BaTEIHbHOM MPOTPAMMBI CPEIHETO
obmero ooOpazoanusi (POIlI COQO), mpencraBieHHblx B DeneparbHOM TroOCyIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenmuu mpenogaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoii @enepanyu, peaan3yonx OCHOBHbIE
o0pa3oBaTeNnbHbIE TPOTPAMMBI, 1 OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoii denepanuu Ha nepuoa Ao 2025 rogay (Pacnopsiokenue [paBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/0B K pa3pab0TKe MpOrpaMMbl IO XUMUH, K ONPEENIEHUIO 00I1Iel cTpaTeruu
0o0y4eHusl, BOCHUTAHUS M Pa3BUTHUS OOyHAIOIIUXCS CPEICTBAMHU y4eOHOTO mMpeameTa « XUMHUD»
st 10—11 kiraccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIENTyanbHbIE mosoxkenuss @I'OC COO o
B3aUMOOOYCIIOBJIIGHHOCTH IIeJICH, Coiep KaHus, pe3ysIbTaTOB 00y4eHHUs U TpeOOBaHUIl K YPOBHIO
MOJATOTOBKHU BBITTYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJy4yaeMO€ BBITYCKHHKaMU  00mIeo0pa3oBaTeabHOM
OpraHM3alliy, SBISETCI HEOThEMJIEMOW YacThlo WX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIOIINM ATAllOM pealn3aliil Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIOYEBBIX
LEHHOCTEH, IPUCYIIMX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KaCaloTCs
MO3HAHUs 3aKOHOB MPUPOJbI, (HOPMUPOBAHHS MHPOBO33PEHUS M OOIIEH KyJIbTyphl YeJlOBEKa, a
TaKXXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pOBBIO M MPUPOIHOM Cpee.
Peammsyercs xumumdeckoe oOpa3oBaHuMe OOydYalOUIMXCS Ha YPOBHE CpexHero oOmiero
00pa3oBaHMs CPEACTBAMU YUEOHOTO MpeaMeTa «XUMUs, COAEp)KaHUE U MOCTPOEHUE KOTOPOTO
orpezesieHbl B MPOrpaMMe MO XUMHH C y4€TOM creuu(puKH HAayKd XHMUHU, €€ 3HAYeHUS B
MO3HAHUK TPUPOJBI U B MaTepUATbHON >KM3HU OOIIECTBA, a TakkKe C y4€TOM OOMIMX Iieleil u
IPUHLIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpEJHEro OoOLIero
oOpa3zoBanus B Poccuiickoit denepannn.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO0 POJib B COBPEMEHHOM
UBUIN3AIMH, B CO3/JIaHUM HOBOW 0a3bl MaTepHalbHON KyiabTypbhl. OHa BHOCHT CBOHM BKIaJ B
(dopMHpOBaHKE PAIIMOHATIFHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHE IIETIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE IPUPOJIbI U YeI0BeKa, KOTOpoe GOpMUPYETCS B XUMHUH Ha
OCHOBE IMOHMMAHMS BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHWS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3aUMOAEHUCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTalla HEOThEMIIEMOM
YaCThI0O MUPOBOU KYJbTYPHI, HECOOXOJIUMBIM YCIOBHEM YCIEIIHOTO TPyJa W KU3HU KaKIIOTO
yneHa oOmiectBa. CoBpeMeHHass XUMHUS KaK HayKa coO3uJaTeNbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HallpaBleHa Ha pelleHHe TIIO0ATbHBIX MPOo0JieM YCTOHYMBOTO pa3BUTHUSA
YeJIOBEUECTBA — ChIPhEBOM, YHEPTETUUECKOM, TUIICBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBS.

B cooTtBercTBUM C OOMMMH HENsIMA M TPUHIUIAMH CPEIHEro ooimero obpazoBaHUs
coaepxanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI YpOBEHb U3YYCHHS) OPHCHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TMOATOTOBKY OOYYalolIUuXCs, HEOOXOAUMYIO MM s
BBIPAOOTKH MHUPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKH3Hb COIIMYMa,
MPOJOHKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocTaBisIoUMH TIpeMeTa «XUMUsD» SBISIOTCA 0a3oBble Kypchl — «Opranmueckas
xumus» 1 «O0Ias 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX



SBIISIFOTCS OCHOBBI 0a30BOI HAyKU: CHCTEMA 3HAHUHM TI0 HEOPTaHUYECKOW XUMHUH (C BKJIFOUCHHUEM
3HAHUN U3 001IEeN XUMHUH) U Oprannyeckoil xumun. @opMUpoBaHHE TaHHON CUCTEMbI 3HAHUM NpU
M3YYEeHUU TpeaMeTa 00ecreyrnBaeT BOZMOXHOCTh PACCMOTPEHHSI BCETO MHOTO00Opa3usl BEIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUsD» cHOPMHUPOBaAHA B IIpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TMOJIX0/1a K U3YYEHHUIO
yueOHOro Marepuana v OOyCIIOBJI€Ha HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHHMH Ha
ONpENIEAEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHUU BEIIECTBa
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCHUUECKON TEOPUU CTPOCHMSI OPraHUYECKUX COCIUHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BEIIECTBax HAlOTCS B Pa3BUTUM — OT YTJIEBOAOPOIOB O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCOUHEHMH. B Kypce opraHnMueckoil XWMHUHU MOIy4aroT
pa3BuTHe cPOpPMHUpPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MepBOHAYATILHBIC
MIPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIINH.

[Ton HOBBIM YIJIOM 3peHHUsl B MpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpUBaeTCs
W3Y4YEHHBII Ha YypOBHE OCHOBHOTO OOIIEr0o OOpa30BaHHS TEOPETUUYECKUU MaTepuayl u
(akTOIIOTHYECKHE CBEACHHS O BEIICCTBAX U XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOm1as ¥ HeopraHuyeckass XUMUs» 00yYarolIMMCs IPEIOCTABIISAETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3HIIHIA,
riry0xe TMOHATh MCTOPUYECKOe H3MEHEHHE (YHKIMHA 3TOro 3akoHa — OT 00oOIIaromlmiei 1o
OOBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BOKHEHIIMX BEILIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIHSIX, UX CYUTHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaAHUS
JononHsietcs B Kypcax 10 wum 11 KiaccoB naieMeHTaMu  COJEpKaHUs, HMMEIOUUMU
KyJbTYPOJIOTHYECKAA W TPHUKIAJAHOW XapakTep. OTH 3HAaHHS CIOCOOCTBYIOT TIOHMMAaHHIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poib B TO3HABATEIBLHON U
MPAKTHYECKON AESITENbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHIO YBaXKEHUS K TMpoIeccy
TBOPYECTBA B O0JIACTU TEOPUU WU MPAKTHUYECKUX MPUIOKEHUH XUMUH, TOMOTAIOT BBIITYCKHHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHATH € NI MOMOJHEHUs 3HAHUM, pelieHus
MHTEIJICKTYabHBIX U SKCIEPUMEHTAIBHBIX HCCIIEeOBaTeNbCKUX 3a7ad. B 1enomM coaepkanue
y4e0HOro TpeaMeTa « XUMUS JaHHOTO YPOBHS M3yUeHUs OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00yJaromMxcsi MUPOBO33PEHYECKON OCHOBBI /I MOHUMaHUA (DUIOCOPCKUX HACH, TaKMX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTaHMUYECKOTO MHUpa, 00YCIOBICHHOCTh CBOHCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, MO3HABAEMOCTh MIPUPOIHBIX SIBACHUHN MYyTEM 3KCIIEPUMEHTA
U pEIICHUs MPOTHBOPEUYHUN MEXKIy HOBBIMU (PaKTaMH W TEOPETUYECKUMH MPEANOChUIKAMH,
OCO3HAaHWE POJIM XUMHUHU B PEHICHUH JKOJIOTMYECKUX MPOOJIeM, a TakkKe MpodieM cOepexeHUs
SHEPreTHUYECKHUX PECYPCOB, CHIPHs, CO3JaHMS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane penienus 3aa4 BOCIUTAHUS, PA3BUTHUS M COIIMATN3AIMN 00YJAIOIIUXCS PUHSTHIC
IporpaMMoil MO0 XMMHHM TOAXOJAbl K ONPEIEICHUIO COAEP)KaHMUS M TOCTPOEHHUs MpeaMera
peycMaTpUBAlOT (POPMHUPOBAHUE YHHBEPCATBHBIX YUCOHBIX ACHCTBHIA, MMEIOIIHUX 0a30BOE
3HaYeHHE JI1 Pa3W4YHBIX BHUJOB JEATEIBHOCTH: pelIeHUs MpobjeM, MOHCKa, aHalIW3a U
00paboTku HWHpOpPMAINK, HEOOXOMUMBIX JJsi TPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTIO3HAHUN XUMUHU.



B mpakTtuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE CPEIHETr0 00IIero oopa3oBaHus, IPH OTPEICICHUHN COICPKATEIFHON XapaKTePUCTUKN
Henel W3ydeHHs IpelMeTa HampaBiIeHHEM I[EePBOCTEIIEHHOW 3HAYUMOCTH TPATUIIMOHHO
npu3Haéres (HOpPMUPOBAHME OCHOB XHWMHUYECKOM HAyKd Kak oOOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, PAKTUIECCKOM IEATETHHOCTH YEJIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJAMYECKOW TOUYKH 3PEHUS TaKOW MOIXOJ K ONpPENETICHUIO IeNel W3ydeHUs
IpeaMeTa SIBISIETCS BIIOJTHE ONPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIIMH H3y4YeHUs mpenMera «XuMus» Ha
6a3oBoM ypoBHe (10 =11 ku1.) sBASIOTCS:

e (QopmupoBaHUE CHCTEMbl XUMHYECKHX 3HAHUH Kak Ba)KHEHIIEW COCTaBISIOLICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKAT KIFOUEBBIC MOHSTHSI,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHMHH, OCBOCHHWE S3bIKa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX TMO3HAHMS BEIIECTB U
XUMHUYECKHUX peakiuil, HeOOXOUMBIX ISl IPUOOPETEHUS] YMEHHU OPUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHUECKHUX SBICHUH, MIMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHHMH U CIOCOOOB JIE€ATENBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHUEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM TPaBWI OE€301acHOTO
oOpallieHusi C BEIIeCTBAMHU.

Hapsimy ¢ aTuM, comepkarenbHasi XapaKTepUCTUKA LENe U 3a/a4 U3ydeHUs MpeaMera B
porpaMMe 1o XMMHHU YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMH B
cucteMe cpeaHero oomiero oopazopanusi. CerofHsi B MPeNojaBaHN XUMHUH B OOJBIIEH CTENEeHN
oTHaéTcs MpeaNnoYTeHIE MPAKTUYECKON KOMIIOHEHTE COJIep:KaHusl 00ydeHHsI, OPHEHTUPOBAHHOMN
Ha MOATOTOBKY BBIIYCKHUKA 00I11€00pa30oBaTeIbHON OpraHu3aliy, BIAJCIOIIEro He HaOOpoM
3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM W YMEHHUSMH aKTHBHOTO
MOJTyYCHUS 3HAHUH ¥ IIPUMEHEHHS MX B PEATbHOM XKU3HU JIJIS PEIICHUS PAKTHYSCKUX 3a/1a4.

B cBs3M Cc STUM TpuU U3y4YEHHH TpeaMera «XHUMHUS» JIOMUHHUpYIOIIEe 3HAuYCHHE
MPUOOPETAIOT TAKUE IIETU U 33/1a4H, KaK:

aJanTanys 00yJaroIIMXCs K YCIOBHSIM JHHAMUYHO Pa3BUBAIOIIETOCS MUPa, (POPMUPOBAHHE
MHTEIJIEKTYadTbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallHUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dopMupoBaHUEe Yy OOYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIMN),
MMEIOUINX YHHUBEpCAIbHOE 3HAUCHUE JIJISl PA3IUMYHBIX BUJOB JEATENLHOCTH: PEIIeHUs Mpodiem,
MoucKa, aHamm3a U 00paboTku HMHPOpPMAIUKM, HEOOXOAUMBIX [UIsi TPUOOpPETEHHS OIMbITa
NEeSTeNIbHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B MO3HAHWUU XUMHUH, a TAKKe I OLIEHKH C
MO3UIIMI SKOJIOTHIECKON 0€30IaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKHUX MTPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOJTHYIO CPEeLy;

pa3BUTHE TTO3HABATENBHBIX HHTEPECOB, WHTEIIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4Jaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHUH B
COOTBETCTBUM C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BATh COBPEMEHHbBIE WH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA U aHaju3a y4eOHOM U Hay4YHO-TIOMYJIIpHOU HH(OPMALIUK XUMHUYECKOTO
COJIepKaHUS;



dbopMUpOBaHUE U Pa3BUTHE y O0YUAIOLIUXCS aCCOIMATUBHOTO U IOTUYECKOTO MBITIICHUS,
HAOJIOTATEIILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPH TUIAHUPOBAHUHU U TIPOBEJICHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCITUTAaHHE Y 00yUYaIOIMMXCs YOSKIEHHOCTH B TYMaHUCTHYECKOM HAITPaBICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUICHHH TI00AIBHBIX MPOOIEM PAIMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTIOJTHEHUSI YHEPTETUUECKUX PECYpCOB M COXpPAHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE0OXOAMMOCTH OEPEKHOTO OTHOIIICHUS K MIPUPOJIC U CBOEMY 37I0POBBIO, a TAK)KE MTPHUOOPETCHUS
OIMBITAa UCIOJIB30BAHUSA MOJYYEHHBIX 3HAHUM ISl IPUHATHS TPAMOTHBIX PEUICHUN B CUTYalMsIX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMHU.

B y4uebHOM 1U1aHE cpemHero oOmiero oOpa3oBaHus IpeaMeT «XUMUS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00acTn « EcTeCTBEeHHO-HAYUHBIE TIPEIMETHI.

OO61ee yucino 4acoB, OTBEAEHHBIX JUIS M3yYEHHUs XUMHUHU, HA 0a30BOM ypOBHE CPEIHErO
o0mrero obpazoBanus, coctaBiuseT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezneno), B 11 kimacce
— 34 yaca (1 gac B HezeltO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHMYeCKON XUMHH

[Ipenmer oprannyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOEHUs OpraHMueckux coequHennii A. M. bytneposa,
e€ ocHOBHble NOJOXKEeHUA. CTpyKTypHble (OpPMyJIBI OpraHMYEecKMX BelecTB. I['omorsorus,
n30MepHsd. XUMHUYecKasi CBSI3b B OPraHMUECKUX COCIUHEHUAX — OAMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KaccupUKaIHA OPraHUIECKUX BemecTB. HoMeHKIaTypa opraHmgecKix
COEIMHEHUH (cucTeMaTu4ecKas) U TpUBUAJIbHbIE Ha3BAHUS BaXKHEUIIIMX [IPECTaBUTENEN KIIAaCCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHMs BELECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAILCHUIO OPraHUYECKHX BEILECTB NPH HarpeBaHUH (TJIaBlIeHUe, 0OyTIIMBaHUE U TOPEHUE).

YrieBoaopoast

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psiiA. MeTaH um 3TaH — mpocTenline
MPEJICTaBUTEIIN AJIKAaHOB: (PU3NUECKHE U XUMUYECKHE CBOMCTBA (pEeaKIMK 3aMeIICHUs U TOPEHNUS),
HaXO0XJIEHUE B IIPUPOJIE, NOITYYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psll. DTUIEH U NPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XHMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHHS,
raJIoreHUPOBAHUS, THIpaTallii, OKHCIIEHHUS U MOJIMMEpHU3allii ), IOIyYeHUE U IPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loayyeHre CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AlETHIeH —
IPOCTEHIINI peACTaBUTENb aJIKUHOB: COCTAB, CTPOEHHE, PU3NYECKUE U XUMUYECKUE CBOICTBA
(peaxkuy rUIPUPOBAHUS, FAIOTEHUPOBAHNUS, THAPATALIMHU, TOPEHHUS), TOJTyUYEHHE U IPUMEHEHHE.



Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWCTBa (peakuuu
raJIoOTCHUPOBAaHUSI U HUTPOBAHUSA), IMOJIyY€HHE WU INpPUMEHEHHue. lonyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpo8anus,), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas CBSI3b MEXIY  YIVIEBOJOPOJAMH,
IIPUHALICKALUMU K Pa3IMYHbIM KJIacCaM.

[TpuposHble UCTOYHUKHU YIIIeBOAOPOJOB. [IpupoHbIil ra3 n momyTHblE HE(TAHbIE Ta3bl.
Hedb u e€ npoucxoxaenue. CrnocoOsl nepepaboTKH HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKUH,
KaTanuThuueckuil), mmponu3. IlpoaykTel mnepepaboTku HedTH, HUX NpUMEHEHHE B
HPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib U MPOYKTHI €ro nepepadboTKy.

OKCrepUMEHTAJIbHbIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3liaMu IIacTMacc, KayuyyKoB U pe3uHsl, kojutekuuu «HedTts» u «Yromas», MoaenrpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEIEHHE NPAKTHUYECKOW pPabOTHI:
[IOJIyYEHHUE STUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacy€rnble 3anaun.

Bbruncienuss 1mo ypaBHEHMIO XHMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJIHOTO BEILECTBA WM MPOIYKTa PEaKLUH [0 U3BECTHBIM Macce, 00bEMY, KOTHYECTBY OJJHOTO
U3 UCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIUN).

Kucinopoacoaep:kamue oprann4eckue coeMHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON M 3TAaHON: CTPOECHUE, (U3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuMy ¢ aKTUBHBIMHU METaJUIaMH, TaJOreHOBOJOPOJAaMH, TOpPEHHE),
npuMeHeHue. BoopogHbie CBA3M MEXKy MOJIEKYJIaMU CIIMPTOB. /[elicTBHE METaHOJIa U 3TaHOJA
Ha OpPTraHu3M YEJIOBEKA.

MHoroaromMHble CHUPTHL. OTWIEHIVIMKOAb U TIULEPUH: CTPOEHUE, (QU3NYECKue u
XMMHUYECKHE CBOMCTBa (B3auMOJIECTBUE CO IMIETOYHBIMHU METalJIaMH, KadeCTBEHHAas! peakiys Ha
MHOr0OaTOMHbIe cHupThl). /JleficTBue Ha opraHu3M uenoBeka. [IpumeHeHHe TriaulepuHa U
STUJICHTIIUKOJIS.

@DeHo: CTpoeHUE MOJIEKYJIbl, GU3NYECKHEe U XMMUYECKHE CBOWCTBA. TOKCHYHOCTH eHoMa.
[Tpumenenue ¢penomna.

Anprerunsl M Kemouwvl. DOpManbAETHI, aUeTalbACTHA: CTpOeHHue, (uznueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJIEHUS, KAaUECTBEHHBIE DPEAKIIHH),

MOJTyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAsl U YKCYCHAsl KHCIIOTHI:
CTpoeHue, (pu3nvecKre 1 XUMUIECKIEe CBOMCTBA (CBOICTBA, 00IIKeE I KJIacca KUCIIOT, PeaKIIus
sTepuuKalnum), mojdyuyeHue U npuMmeHeHue. CTeapuHOBas M OJEHMHOBas KHUCJIOTHI Kak
MIPEJICTAaBUTENIN BBICIIUX KapOOHOBBIX KMCIOT. Mbljla KaK COJM BBICIIUX KAPOOHOBBIX KHUCIOT, UX
MOIOLIEE NCUCTBHE.

CrnoxxHble 2GUpPHl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. [MAPOIN3 CIOKHBIX I(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KiIacCU(PUKAIUS YyTiIeBOI0B (MOHO-, U- U MOJIMcaxapuabl). [ nroko3a —
OPOCTEHIINN MOHOCAaXapH: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (pU3MUYECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenne aMMuaqHBIM PACTBOPOM OKCHIA
cepedpa(l), BoccTaHOoBIEHUE, OpOKCHHE TIIIOKO3BI), HAXOXKJCHUE B MPUPOIC, NMPUMCHCHHE,
ouosorudeckas poib. @otocunres. PpykTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemnono3a Kak mpupoHble moauMepbl. CTpoeHue Kpaxmala U HEJUTIOIO3bI.
duznyeckre 1 XUMUYECKHE CBOMCTBA KpaxMana (THIpOoan3, KaUeCTBEHHAs PEaKIUs C HOJOM).



OKcriepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEeBpallleHHil: MpOoBeJeHHUE,
HaOJIIO/ICHUE W OINMCAaHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakIM¥ OJHOATOMHBIX CHHUPTOB (OKHCICHHE d3TaHona okcuaom wmeau(ll)), MHOroaToOMHBIX
criupToB (B3ammojelictBue rauiepuHa ¢ ruapokcuaom menu(ll)), ampaernmoB (oxucieHue
aMMHa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHUE MPAKTUIECKON paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1aun.

Bbruuciienust 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA WM MPOIYKTA PEaKLUH [0 U3BECTHBIM Macce, 00bEMY, KOTHYECTBY OJJTHOTO
U3 UCXOTHBIX BEUIECTB WJIA POIYKTOB PEAKIINN).

A3oTconepikalie OpraHu4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuyecKkue coequHeHns. Puznueckue 1 XUMUYeCcKHe
CBOWCTBA aMHUHOKHCIOT (Ha NpUMepe TIJUIMHA). buojorumueckoe 3Hau€HHE aMMHOKHCIOT.
[TenTuasl.

benku kak MpHUpPOAHBIE BBICOKOMOJEKYJSpHBbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JKOB: THUAPONU3, JEHATypalus,
KayeCTBEHHbIE PEAaKIIMU Ha OEIIKU.

DKcriepUMeHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHUil: HaOIroneHue u
ONMCaHUE JEMOHCTPALIMOHHBIX ONBITOB: JEHAaTypaluss OEJNKOB IPH HarpeBaHUH, IIBETHbHIE
peaxiuu O0eIKoB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OcHOBHbBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb IOJIMMEPU3AIlNH, CPEIHSsA MOJIeKyJsipHas wmacca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COeIMHEHUN — MOTMMEPHU3aIUs U MOJUKOHICHCAIIHSL.

DKcrepUMEeHTalbHbIE METObl M3YUYeHHs BEIIECTB W MX IMPEBpAILEHHI: 03HAKOMIIEHHE C
00pa3maMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TUNIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzamus MexnpeaMeTHBIX CBA3EH MpH M3yuyeHUU opraHudeckord xumuu B 10 kmacce
OCYILIECTBIISIETCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX NOHATHH, TaK H
TIOHSITHH, SBJISIFOIINXCS CUCTEMHBIMU JIJISI OTIETBHBIX TIPEJMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OO0mue ecTeCTBEHHO-HAyUYHBbIC TOHSTHUS: SBICHUE, HAy4YHBIH (DakT, rumoresa, 3aKOH,
Teopusl, aHaliu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUIHOCTh, HAOIIOJEHUE, HU3MEpEHHeE,
HKCIEPUMEHT, MO/ICTTMPOBAHUE.

Odwusnka: Matepus, YHEPTUs, Macca, aTOM, FIEKTPOH, MOJIEKYJa, YHEPTeTUIECKUH YPOBEHB,
BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE BEILECTBA, (PU3MUECKHUE BETMUYMHBI U €TUHUIIBI KX
U3MEpPEHUsL.

buonorus: xnerka, opranusm, Ouocepa, oOMeH BemecTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OEIKH, yTrIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpacdusi: MuHEpanbl, TOPHBIE TTOPO/IBI, TOJIE3HBIE HCKOMIaeMbIe, TOTLTUBO, PECYPCHI.

TexHOOorHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHUS, MOIOIIIIE CPECTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE Mpenaparbl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA



TeopeTrn4yeckue OCHOBbI XUMHMHU

XUMUYEeCKUH deMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 0O0O0JIOUKA.
DHepreTHyecKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpezieNieHus: 3JIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHPUTYpAIHs aTOMOB.

Ilepmonnueckuii 3akoH u Ilepmonmueckas cucrtema XUMHUYECKHX 3ieMeHToB [[. .
MenneneeBa. Csa3b nepuoguueckoro 3akoHa u Ilepuonnueckoid CHUCTEMBl XUMHUYECKHUX
sanemenToB JI. V1. MenzeneeBa ¢ COBpEeMEHHON Teopueld CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIICCTB
0 TPyMIaM U MepuoaM. 3HaueHre MePUOINIECKOro 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBs3b. BuABl XUMHYECKOW CBS3M (KOBaJEHTHAs
HETOJSIpHAsT W TOJSIpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHUS KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bomopoanas cBsa3s. BaneHTHOCTB.
DNeKTpooTpUliaTeTbHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI K AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelECTBA. THUIMBl KPUCTAUIMYECKUX PEIIETOK. 3aBHCHUMOCTb CBONCTBAa BEIIECTB OT THUIA
KPUCTaJUIMYECKON PEHIETKU.

[TonsiTue 0 nucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBast 10ms
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHu4eckux coeMHeHnii. HoMeHkmaTypa HeopraHu4eckux BEIecTB.
['eneTnueckasi CBSA3b HEOPTraHUYECKUX BEIIECTB, MPUHAIICIKANTUX K PA3TUIHBIM KJIACCAM.

Xumudeckass peaknusa. Kiaccudukamuss XMMUYECKHX pEakIWi B HEOPTaHUYECKOW U
OpraHNYECKOM XMMHH. 3aKOH COXPAHEHHUsI MACCHI BELIECTB, 3AKOH COXPAHEHMS U IPEBPALICHUS
SHEPTUHU MPU XUMUYECKUX PEaAKIUAX.

CKOpoCTh peakmuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEaKIHU.
Xumnueckoe paBHoOBecue. (DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle Hlarenbe.

Onekrponutuueckas auccouuanus. CunbHble W crnabbie 3nekTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIas, HEUTpaibHas, IETOUHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.

OKCIEPUMEHTAIbHBIE METOJbl M3yYEHHs] BEUIECTB M MX IMPEBpPALICHUN: JEMOHCTPALIMS
tabmun «lleproguyeckas cucrtema xumuyeckux siaemeHToB [[. WM. MenneneeBa», uzyueHue
MOJIeTICH KPHUCTAJUIMYECKUX PEmETOK, HAOIIOACHHE H ONWCAaHUE JACMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3loKEHHE MEPOKCHAA BOJOpPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpEeNIETICHUE CPellbl PACTBOPOB BEILIECTB C MOMOILIBIO YHHUBEPCAJIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKON paboThl «BiusHue pa3nuyHbIXx (aKTOpOB Ha
CKOPOCTb XUMUUYECKOU PEaAKIIUI.

Pacuértnrie 3amaun.

PacuéTel n0 ypaBHEHUSIM XUMUYECKHUX PEAKLIUNA, B TOM YHUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TMTOHSATHUS «MACCOBas 10JI BEILIECTBAY.

Heopranuveckast xumust

Hewmeramisl. [Tonoxenue HemetaiuioB B [lepronnyueckoi cucteMe XMMHUYECKUX AJIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aToMOB. Du3NYeCKHe CBOIICTBA HEMETAJUIOB.
AmIoTponus HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, (hocdopa u yriepoaa).



XYUMHUYECKHE CBOMCTBA BAXKHEUIINX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COC/TMHCHHMM ).

[IpruMmeHeHre BaXKHEUIIINX HEMETAIUIOB M UX COCIMHEHUN.

Meransl. 1onoxenue metainos B llepuoaudyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTU CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. OoOmiue
¢dbusndeckue coiricTBa MeTauioB. CIIaBbl METaUIOB. DJIEKTPOXMMHUYSCKHHN P HANPSHKECHUH
METaJIJIOB.

XYUMUYECKUE CBOMCTBA Ba)XHEHIIUX METAIIOB (HATPUHM, Kaiuii, KalblWii, MarHui,
ITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

OO6mue cmocoOs! oTydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHsS BEUIECTB M MX NPEBpPAILICHUNA: HU3yYEHUE
KOJUTEKIIUU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEUICHHE SKCIIEPUMEHTANILHBIX 3a/1a4,
HAOJIO/ICHUE W OINMHCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUIPOKCUJIA ATIOMUHUS C pACTBOpPaMHU KHCJIOT U IIEJI0YEH, KaUeCTBEHHbBIEC PEaKIIM Ha KaTHOHBI
METaJIOB).

Pacuérnbie 3amaumn.

PacuéTel Macchl BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, PAacUEThl MacChl (00bEMA, KOJTUIECTBA
BEILIECTBA) MPOYKTOB PEAKLIUU, €CIIU OJJHO U3 BEILECTB UMEET MPUMECH.

XuUMHUA U KU3Hb

Ponp xumun B 006ecTieUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTuu MeAUIUHEL. [IoHATHE 0 HAYYHBIX METO/IaX TO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIIHil.

[IpencraBienus 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIUICHHOTO MOJTy4YEHHU s BaKHEUIITHX
BEILIECTB.

YenoBek B MHUpE BEHIECTB W MATEPHAIIOB: BAXKHEHUININE CTPOUTEIbHBIC MaTepHaIbI,
KOHCTPYKIITMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepHalibl I dSJIEKTPOHUKH,
HaHOMaTepHallbl, OpraHMUeCKHe U MUHEpaIbHbIe yI0OpEHUS.

XuMHST U 3]I0POBbE YEJIOBEKA: MPaBHJIA HCIOJIb30BAHUS JICKAPCTBEHHBIX IIPErnaparos,
npaBuiia 6€30MacHOr0 MCTIOIB30BAHMS TIPETapaToOB OBITOBON XMMHUH B TIOBCEIHEBHOM KH3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU M3YYeHUHU OOIIeld W HEOPTraHWYECKON XMMHUH B
11 xyacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHATHH, SBJISIIONIUXCS CUCTEMHBIMH I OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
1UKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIE OHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCH(pUKaAIUs, MNEePUOAUYHOCTh, HAONIOJCHHE, OKCIEPUMEHT, MOJAEIHUPOBaHNE,
HU3MEpPEHHUE, SBJICHHE.

dusuka: Marepus, YHEPrusi, Macca, aToM, HJIEKTPOH, MPOTOH, HEWTPOH, WOH, HU30TOII,
pPaZlMOaKTUBHOCTh, MOJICKYJA, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBA, GPUINUECKUE BEIIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorusi: kneTka, OpraHm3M, JKOcHCcTeMa, Ouocdepa, Makpo- W MHKPOIICMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEPAIbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMUYECKast MPOMBIIIIICHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIIBHBIX
MaTepHalioB, CEIBCKOXO035UCTBEHHOE MIPOU3BOJICTBO, MUIIEBass  MPOMBIIIICHHOCTD,



(I)apMaL[CBTI/I‘-ICCKaSI MMPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMpoOu3BOACTBO KOHCTPYKIHMOHHBIX MaTepuraios, OJICKTPOHHAasA MMPOMBIIIJICHHOCTD,
HAHOTCXHOJIOT'HH.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHM HA
HFA30BOM YPOBHE CPE/IHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOYyYaroIIMMUCS
pOTrpaMM CpPEAHEro OO0IIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Ho-MeToan4eckoil OCHOBOM i pa3pabOTKH IJIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
IPOrpaMM CpeHEro o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/.

B cooTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIBTaTOB OCBOCHHS MPEIMETa « XMMHUS Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJIETyIOIINE COCTABIISAIOIINE:

OCO3HaHME OO0YYAIOIUMHCA POCCUHCKOM TPakAaHCKON HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCS PYKOBOACTBOBATHCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KyNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IIJIaHBI.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETA « XUMUS) TOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIHUTATEIbHON JEATEILHOCTH B COOTBETCTBUU C TYMAaHUCTHUECKUMHU, COLMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH M HJealaMUd POCCUUCKOTO Tpa)KIaHCKOro OOIIecTBa,
OPUHATHIME B OOILECTBE HOPMAaMH W NpPaBUIAMU TOBEJCHMS, CIOCOOCTBYIOUIMMHU MpoIeccamMm
CaMOTIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYaOIINXCS.

JInduHOCTHBIE pe3yJIbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTPa)karoT c(HPOPMHUPOBAHHOCTH
OTIbITa TO3HABATENIbHOM U MPAKTUYECKON NESTEIbHOCTH 00yUaOIUXCs M0 pealh3aliy MPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHUSA:

OCO3HaHUs 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U MIPABOIOPSIIKY;

IIPEJICTABICHUS. O COLMAIBHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW IEATEIHHOCTH MPHU CO3JAHUHN YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MMO3HABATEIbHBIX 337a4, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTH TTOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHS, IOTUKY U apTyMEHTBI IPYTHX
IIPU aHAJIM3€E PA3INYHbIX BUJIOB YUEOHOH AEATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEUI0 OTEUECTBEHHOU
XUMHUH,



YBaXEHHsI K TPOIIECCYy TBOpPUECTBA B 00JACTU TEOPUH M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pPe3yJbTaT UIMTEIbHBIX HaOJI0JICHHM,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPYJa YYEHBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTeNbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHaIu3e
uHGOPMAIIUHU O TIEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEUECTBEHHOW XHMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIINH, CBSI3aHHBIE C XUMHUUYECKUMH SIBIICHUSIMU, U IPUHUMATH
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHUE M TOCTYNKH CBOMX TOBApHUIIEH C TMO3HIIHI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMHUpPOBaAHUS KYJIHTYPbI 310POBbSI:

MOHMMAaHHUs LIEHHOCTEeW 3I0pOBOr0 M 0Oe30macHoro obOpasza >KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOOIeHNsT TIpaBWJI OE30MAaCHOTO OOpaIleHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBUJ WHIAUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€301acHOTO
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U )KM3HU JIIOJICH;

OCO3HaHHUS MOCIEJCTBUI M HENPHUATHS BPEIHBIX NpPHUBBIYEK (YIOTpEOJIEHUS aJIKOTOJIf,
HApPKOTHUKOB, KYPEHHUSI);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCJIEI0BATEIbCKON JeSATEIbHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX CATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHEe B pEIICHUH MPAKTHYECKUX 3a/ad COLMAJIbHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YyYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS TIPEIMETHBIX 3HAHUN 110 XUMHUH;

YBaXEHHUS K TPYILy, JIOISIM Tpyia U pe3yibTataM TPYAOBOH NeATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBUYaTbHOM TPACKTOPUHU 00pa3oBaHus, OyayIIei
npodecCuu 1 pean3and COOCTBEHHBIX )KH3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IETIECO00Pa3HOTO OTHOMICHUS K MPUPOE, KAK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIe;

MOHMMAaHUS TJIO0ATLHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEbL;

OCO3HaHUS HEOOXOAMMOCTH HCIIONB30BAHMS JOCTHKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
palMOHAIBHOTO MPUPOAOTIOIH30BAHNS;

AKTUBHOTO HETPHUATHS IEHCTBHUI, MPUHOCSIIMX BpEJ OKPY>KaIolel MpHUPOAHON cpene,
YMEHHsI TIPOTHO3UPOBATH HEOJIArONPUSTHBIC KOJOTHUYECKUE MOCIEACTBHS MPEIIPUHUMAESMBIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJUYMsl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIBTYphI, OIbITa
NESTEIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHHUKATUBHON M COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHUSI aKTHUBHO
POTHBOCTOSITH HJCOJIOTHH XeMO(POOHH;

7) UEHHOCTH HAYYHOI'0 TO3HAHMS:



c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MTPAKTUKU;

MOHMMAaHHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ ponu B (POPMUPOBAHUU
paIMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHIH [EJIOCTHOTO MPECTABICHUS 00 OKPY>KaIOIIeM
MUpE KaK O €IMHCTBE MPHUPOJbI M YEOBEKa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHn: TPOOJIeM COXPAHECHHUS TPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH JJISi COBPEMEHHOH IUBWIM3AIMHN: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHON POJNM B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU
KYJbTYpPbI, PEIICHUH TJI00ATBHBIX MPOOJIEM yCTONYHMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTHYECKOW O€30MacHOCTH, B PA3BUTHH MEIHIIMHEI,
o0ecreYeHny YCIOBHM YCIEUTHOTO TPy/Aa M SKOJIOTHYECKH KOM(POPTHON JKU3HU Ka)KJOTO 4jieHa
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHUMAaHHUS CYIIHOCTH METOJIOB IO3HAHUSA,
UCIIONIb3YEMBIX B €CTCCTBCHHBIX HayKaxX, CIIOCOOHOCTH MCIOJB30BATh MOMyYaeMbIe 3HAHUS IS
aHaJM3a U OOBSCHEHHUs SIBICHUN OKPYXKAIOIIEr0 MHpa M MPOUCXOASAIIMX B HEM H3MEHEHUH,
yYMEHHsI 1eJ1aTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C TICJIBIO MTOJTYYCHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMHUYECKUE 3HAHUS JUJISl PEIICHUS TTPOOIIeM
B PEaJIbHBIX )KMU3HEHHBIX CUTYalHsIX;

MHTepeca K O3HAHHUIO M UCCIIEI0BATENbCKOM eI TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMIOJIyYEHHMIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTepeca K 0COOGHHOCTSM TPyZa B pa3InuHbIX cepax nmpodeccnoHanbHOM JesITeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaThl OCBOCHUSA Y4ueOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero oopa3oBaHus BKIIOYAIOT:

3HaYUMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHBIE) 00IIeHayYHbIe TIOHATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crielu(puKy METOJ0B O3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, sBJIEHUE, Mpolecc, CUCTeMa, HayuHbI (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeZIOBaHUEe, HAOII0IeHUE, N3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpcaJbHble  y4yeOHble  JIecTBUS  (TO3HaBaTelbHbIE,  KOMMYHHUKAaTUBHBIE,
perynsTHBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIHOHATHHOH TI'PaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMH 00yUaroIInuXCs;

CHOCOOHOCTh ~ OOYYaloIIUMXCs  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHUBEpCAIbHbIC y4yeOHBbIC ACHCTBHS B MO3HABATEIHLHOW U
COLIMAJIBHON ITPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABaTEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Ogi1aieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMHU:

1) 6a3oBble JJornYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M  aKTyaJM3UpOBaTh MpPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;



ONpeNeNiATh LENU JACATENbHOCTH, 33/JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHUS,
COOTHOCHTB PE3YJIbTaThI ACATEIBHOCTH C MIOCTABJICHHBIMH IIEIISIMU;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUNW NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICNATH
XapakTepHble TMpPHU3HAKM MOHATHUM M yCTaHaBIMBaThb MUX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIUE MMOHATHUS IJIs1 00BSICHEHHS OTJCIBHBIX (DAKTOB U SABJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINN;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTBH JIOTMUYECKHE PACCYkIE€HUs (MHIYKTUBHBIE, JIelyKTUBHbIE, 10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B PACCMAaTPUBAEMBIX SBJICHUSAX, (DOPMYIUPOBATh BBIBOJBI U
3aKIIIOYCHHUS;

IOPUMEHATh B IpoOliecce MO3HAHUSA, UCTIOIb3YEMble B XUMUM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IeJH, TPe0OPa30BBIBATH MOAEIIBHBIC MPEICTABICHHUS — XUMUUECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHYecKkass (GopMysa, YypaBHEHHME XHMHYECKOH peakuud — TpU pElIeHUH Y4eOHbIX
MIO03HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJICIIbHBIC MIPEICTABICHUS 15
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIEA0BATENbCKUE eiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynaHpoBaTh IENM M 3a7ayd  HMCCIECJOBAHUS, MHCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpPMyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYX/IECHUII;

BJAJIETh HABBIKAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHHUS M TIPOBEICHHUS YYEHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATH 32 XOJOM IIpOIecca, CAMOCTOSTENbHO
MPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIHMpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHbIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKON HCCIEeIOBAaTeIbCKOM M MPOEKTHOM JesTeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY TIIOMCKY METOJOB peIICHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3INYHbIX METO/I0B MO3HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHWUKAX WHPoOpManuu (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBo4yHble THocoOusi, pecypcbl HHTepHera),
aHAJM3UPOBATh MH()OPMAIMIO PA3IUUHBIX BUAOB U (POPM IIPECTABICHUS, KpUTUUECKH OLIEHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3ampOCHl M TMPHMEHSATh Pa3IHMYHBIE METOABI TPH IOHCKE W OTOOpe
UH(pOpMaLnU, HeOOXOAUMOI [T BBINOJIHEHHs yUeOHbIX 3ajjau ONpeeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3JINYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBbHYIO (OPMY MpPEACTaBICHHUS WH(POPMAIMU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIONBb30BaTh HAYYHBIM $I3bIK B KadyecTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLMeil: MPUMEHATh MEXIpeIMeTHble ((pHU3MUecKue W MaTeMaTU4YecKHe) 3HaKH |
CHUMBOJIBI, (popMyITbl, aO0peBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HAIVIATHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:



3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CY>KIaeMOM TeMbl B XO/€ AMAJOra W/ AUCKYCCHH,
BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIILHO  BBITIOJHEHUS
MPEUIOKEHHON 3a/1a4uu;

BBICTYIIaTh C IMpE3eHTaIleil pe3yabTaTOB MO3HABATEIBHOMN AESITENBbHOCTH, MOJYYESHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IpPU  BBIIOJHEHUM XHMHUYECKOIO
HKCIEPUMEHTA, MNPAKTUUYECKOM pabOThl IO HCCIEJOBAHMIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuyd y4eOHOTO MpoeKkTa W (OPMYJIHUPOBATh BBIBOJBI IO pe3ysibTaTaM IMPOBEAEHHBIX
UCCIIEIOBaHUN MYTEM COTIacOBaHMS MO3UIMK B X0J1€ 00CYKJIeHUsS 1 0OMEHa MHEHUSMU.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITEJIbHO IIJIAaHUPOBAaTh U OCYIIECTBISATH CBOIO IMO3HABATENIbHYIO ACSTEIBHOCTD,
ompezenss €€ HeNu U 3a/ladd, KOHTPOJIUPOBATh U MO Mepe HeOOXOAMMOCTH KOPPEKTUPOBATH
npeUlaraéMblii alrOPUTM JIEHCTBUN MPU BBIOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HeKTUBHBIN CIIOCOO MX pPelIeHHs C YUYETOM IOJyUYeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYUIECTBIISATH CAMOKOHTPOJIb CBOEH JeSITEeIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHBIE pe3ysIbTaThl OCBOEHUA Kypca «OpraHndeckasi XuMus» OTpakaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUH 0 XUMHUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTI/IHI)I ana, pOJII/I XUMHUHU B IIO3HAHUHN HBJIGHI/II71 HpI/IpOIH)I, B (1)OpMI/Ip0BaHI/II/I MBIIUJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I peHIcHUs
MPAKTUYECKUX 33Jlad M SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATHUS (XUMHUUYECKHI 3JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATEIHHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIM O00BEM, YITIEPOOHBIA  CKeJNeT,
(GyHKIMOHANBHAS TPYNINa, paguKal, H30MEpus, U30MEpHI, TOMOJOTHUYECKHH psiJl, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPIKAIINE COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUHU U 3aKOHBI (T€OpUs CTPOCHUS OPTraHMYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHUMMHU, MI/IpOB033p€H‘IeCKI/Ie 3HaHHUA, JICKAIIUE B OCHOBC IIOHHMMAaHHA
HpI/I‘—II/IHHOCTI/I U CUCTEMHOCTU XUMHWYCCKUX 5[BJ'ICHI/II7I, q)aKTOJ'IOFI/IquKI/Ie CBCICHUA O CBOﬁCTBaX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNUN BaKHEUIIINX OPraHUYECKUX BEUIECTB B OBITY
Y MIPAKTUYECKOU JIESITETBHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC MPU3HAKHM MMOHATUH, yCTaHABINBAThH
HUX B3aNUMOCBA3b, HCITOJIB30BaTh COOTBeTCTBYIOHII/IC IIOHATHUA HpI/I OIIKMCaHHUU COoCTaBa, CTpO@HI/IH 158
MpEBPAIICHU OPraHUYECKUX COCUHEHUN;

C(l)OpMPIpOBaHHOCTB YMCHI/Iﬁ HUCIIOJIB30BAaTh XI/IMI/I‘-IGCKYIO CI/IMBOJII/IKy IJIsI COCTABJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (GOpMYIl OPraHUYECKUX BEIECTB
nu ypaBHeHI/Iﬁ XUMHUYCCKUX peaKum‘/'I, U3roraBJIMBaTb MOJICIIU MOJ'IGKy.]'I OpFaHI/ILIGCKI/IX BCIICCTB
JUISL WJUTIOCTPALIMM UX XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAIICKHOCTh U3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OINpPENeNIEHHOMY KIIAcCy/TpyIIe COCTUHEHUI
(YrneBomopoabl, KHCIOPOA M a30TCOAEpXKAllue COCNUHEHHUS, BBICOKOMOJICKYJISIPHbIE
COCIMHCHMS), aBaTh MM Ha3BaHUA 10 cuctematudeckoir HomeHkinarype (IUPAC), a Taxke
MNPUBOIUTH TPUBUAIIBHBIE HA3BaHHs OTIEIHHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOMHIIEH,
alleTWICH, STHJICHIJIMKONb, TIHLEPHUH, (eHON, (OopMaibAeTHll, aleTalblIerul, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEapUHOBAsi KHUCIIOTa, IIII0K03a, PpyKTO3a,
Kpaxmal, eJUT0JI03a, TTUINH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEAETATh BHUIbI XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemiectB A. M. byTnepoBa ansi 0OBbsICHEHHSI 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHs MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPOMMJEH, aleTwieH, Oyramuen-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIIMKOJb, TIUIEPHH, (EHOJ, aleTalbAeTHI, MypaBbUHAS U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0I03a, AaMHMHOYKCYCHas KHCIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBS3b MEXJIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pPEaKLIUi ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yrojib), CHOCOOBI UX MEPEepPadOTKH M MPAKTUYECKOE NPUMEHEHHUE
IPOAYKTOB NEpepadbOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJTHMUYECTBA HCXOJHOTO BEIIECTBA MITH IIPOIYKTa PEAKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHMS, MWCIONb3YeMbIX B XHMHUU TMPU M3YyUYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(HabmofieHne, W3MEpEeHHe, OJKCIEPUMEHT, MOJAEIHPOBAHKE), HCIOIb30BATh CHCTEMHBIC
XUMHUYCCKHE 3HAHUS JUTSI IPUHATHS PEIICHUA B KOHKPETHBIX JKH3HCHHBIX CUTYAIIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COONIOATh MpaBUjia MOJIb30BAHUA XUMUYECKOW MOCYA0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TI0 BBITTOIHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TJIAHUPOBATH U BBINOJHATh XUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHusl OPraHUYeCKUX BEIIECTB MPU HArpeBaHMHM, MOJYUYCHHUE STHICHA M M3YUYCHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPIraHUYECKUX BEILIECTB, ICHATYpaLus OEIKOB IPU HarpeBaHUH,
[[BETHBIEC pEaKIUN OEIIKOB) B COOTBETCTBHUH C IIPABUIIAMHU TEXHUKHU O€30MTACHOCTH IPU 00pALICHUN
C BEIIECTBAaMHU U JAOOPaTOPHBIM 00OPYJIOBaHHEM, MPEACTABIATH PE3YJNbTAaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX peakiuid U (OpMyIHPOBATH
BBIBOJIbl HA OCHOBE THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMy0 U3 pa3HbIX HCTOUHUKOB (CpelCcTBa MaccoBoil nHpopmaiu, UHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOZAaTh MpaBWiIa SKOJIOTMYECKH IIefecoo0pa3Horo
NOBEJICHUS B OBITY W TPYJOBOH NEATEIFHOCTH B LEISIX COXPAHEHHS CBOETO 3J0POBBS W
OKpY’Kalolle MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OpPraHU3MBI



ONpeNIeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokazarens [IJIK, moscHaATh Ha
npuUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHU3M
YeNOBEKa;

JUIsi 00y4YarolIuXcsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHHIA,

JUTSL CJICTIBIX M CITA0OBUAAIIMX 00YYaIONIUXCs: YMEHHE UCTIONb30BaTh pelbe(PHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaiins mis 3anmucu XuMudeckux Gopmy..

11 KUIIACC

[TpenmetHsble pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeOpraHUudecKasi XUMUs OTPaKaroT:

c(hopMUPOBAHHOCTD MPEICTABIICHUN: O XUMHUYECKOU COCTABIIAIONICH €CTECTBEHHO-HAYYHON
KapTUHBl MMpa, POJIM XMMHUU B NO3HAHUU SBJICHUN MPUPOJbI, B (POPMUPOBAHUU MBILUICHUS U
KYJBTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMON JUIS pELICHUs
IPAaKTUYECKUX 3aJa4 M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOM Cpelie;

BIIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DJIEKTpOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHMs, XHUMHUYECKas CBsA3b (KOBaJIeHTHAas, MOHHAs, METAJUINYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAs  PEIIETKA, TUIBl XMMHYECKHX  pEakUud, PacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, AIEKTPOJIIUTUYECKAsT AUCCOLUALMS, OKHCINUTENIb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHUYECKON peaklii, XMMUYECKOE PAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHUS DJIEKTPOIUTHUECKON
aucconuanuy, nepuoanueckuil 3akol JI. M. Menzeneesa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPaHEHUs M IPEBpAIICHUS 3HEPIMU NPU XUMHUYECKHX PEAKLHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKHME 3HAHUs, JIEXKAIUEe B OCHOBE MOHUMAaHUS
INPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DAaKTOIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM MCIIOJIb30BaHMM Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B
OBITY M IPAKTUYECKON JEATEIIbHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepPHbIC MPU3HAKU MOHATUH, YCTAHABIUBATD
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPH ONMHMCAHUU HEOPTaHMYECKHX
BELICCTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOIB30BaTh XUMHUYECKYI0 CHUMBOJHKY ISl COCTaBJICHUS
(GopMyJl BELIECTB M YpPAaBHEHUH XHUMUYECKUX PEAKIUIl, CHUCTEMATHUECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBMallbHBIC Ha3BaHHS OTICIBHBIX HEOPTaHWYECKUX BEIIeCTB (YrapHbId Tas,
YTIEKUCHBIA Ta3, aMMHUaK, TaléHas W3BECTb, HETrall€Has W3BECTb, IUTbEBAs COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAJICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUSIX PA3JINYHOTO COCTABA, BUJ XUMHUECKON CBA3U (KOBaJICHTHAs, HOHHAs,
METaJUIN4YecKas, BOJOPO/IHAs) B COCAMHEHUSX, THUN KPUCTAIUIMUECKON PEIETKH KOHKPETHOIO
BeIleCTBa (aTOMHas, MOJIEKYJIsIpHas, MOHHAas, MeTa/NIN4yecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OPMHPOBAHHOCTb YMEHUI YCTaHABIMBATh MIPUHAAJIECKHOCTh HEOPraHUUECKUX BEIIECTB
II0 UX COCTaBY K ONpeJeNEHHOMY KJIacCy/TpyIIie COeIUHEHUH (IIPOCThIe BEIIECTBA — METAJIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(OTepHbIE TUAPOKCHUIBI, COJIN);



c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICT Iepuoaudeckoro 3akona J[. W.
MengeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
HIPOTHOCTUYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoauueckoii cuctemMbl XuMHUeCKuX 3aemeHToB [1. 1.
MeHeneeBa, HCHOJB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPrETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHUX 3JIEMEHTOB U HX
COeIMHEHMH 1o nepuoaaM u rpynnam [leproaudeckoil cucTeMbl XMMHUECKUX AeMeHToB /1. 1.
Menpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (ONMUCHIBATH) OOIINE XMMUYECKIE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEP)KIATh CYILECTBOBAHUE I€HETHYECKON
CBA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOILNBIO YpPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIINi;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYACTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHS PEAKLIUH Pa3IMYHBIX THIIOB, MTOJTHBIE
U COKpallEHHbIE YPaBHEHUS pEakUUil HOHHOIO OOMEHA, YUUTHIBAsl yCIOBUS, IPU KOTOPBIX 3TU
peaKuuu UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, MNOATBEPXKIAIOIIME KaueCTBEHHBIN
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUHN pPAaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPECTBOM COCTABICHHSI IEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH peakiuu OT
pa3IUUHBIX (PAKTOPOB; XapakTep CMELICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTU OT
BHelIHero Bo3naercTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMUUECKUE MTPOLIECCHI, JeKaIle B OCHOBE
IOPOMBIIIJICHHOTO TOJY4YE€HUS] CEpHOM KHCIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
npeJcTaBiIeHUd 00 OOIIMX HAyYHBIX MPUHLHUIAX M 3KOJOTHYECKHX MPOoOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM HOHSATHS
«MaccoBas JOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHHWH Ta30B MPHU XUMHYECKHX
peakuusx, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((ekTa peakuuyu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHH;

c(OpPMHPOBAHHOCTh YMEHHH COOJIOAATh MpaBUila MOJIb30BAHUS XUMHUYECKON MOCYIOH U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XMMUYECKUN SKCIIEPHUMEHT
(pa3nokeHue TMepoKcHIa BOAOPOAA B MPHUCYTCTBUM KaTajlM3aTopa, OINpPEAEICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIBIO YHUBEPCAIHLHOIO MHAMKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEakLUH, PeaklMd HOHHOro OOMEeHa, KayeCTBEHHbIE pPEaKLUH Ha
cynbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEPUMEHTAIbHbIX
3amay no teMaM «Meramiey U «Hemeramiasl») B COOTBETCTBHUM C NpPaBHJIAMU TEXHUKU
0€30MMacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYOBaHUEM, ITPE/ICTABIATh



pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX
peaximii 1 GOpMyITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHUYECKH aHAIM3MPOBATH XUMHMYECKYI0 HH()OpMALHUIO,
HOJIY4YaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBAa MACCOBOM KOMMYHUKAIMU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOZAaTh TpaBMJIa SKOJIOTMYECKH IeJIeco00pa3HOro
MOBE/EHUS B OBITY U TPYAOBOH [EATEIBHOCTH B LENISIX COXPAHEHHS CBOEro 3/I0pOBbS U
OKpYyXKarolled NPUPOJHON Cpenbl, 0CO3HABaTh ONACHOCTH BO3ACHCTBHS Ha JKHUBBIE OPraHU3MBbI
OTIpe/IeIEHHBIX BEIECTB, MOHUMasi cMblcha nokasatens [1JK, moscHsaTs Ha mpuMepax crocoObl
YMEHBIIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3ACUCTBUSA HA OPraHU3M 4YEJI0BEKA;

Juist 00y4JarolMXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsl: YMEHHE NPUMEHSATH
3HaHUsI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUIH;

JUISL CJICTIBIX U CIIA0OBUIAIIMX 00YUaIOIIUXCS: YMEHUE UCIIONB30BaTh Pelbe(hHO-TOUECUHYIO
cucreMy o0o3HaueHuit JI. bpaiins s 3anucu xumuueckux Gopmyd.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue KosauuectBo 4yacos
JIeKTPOHHBIE (LM (POBbIE)
Ne n/mn pas/ieoB U TeM Konrpoabnsie IlpakTuyeckune
Bcero o0pa3oBaTe/bHbIE PeCypChl
NMPOrpaMmblI padoThI padoTbI
Pasnea 1. Teopernueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
bubmuoreka [JOK
[Tpenmer opranudeckoit https://lesson.academy-
xumun. Teopust CTpoeHHs content.myschool.edu.ru/04/10
11 OpraHUYECKUX 3 Tpenaxep "O6mako 3Hanmii". Xumus. 10
coenuHeHU A. M. KJ1acc
Bbytaeposa https://oblakoz.ru/
Htoro mo pazneny 3
Pa3znea 2. YriaeBoaopoabl
bu6mmoreka [IOK
https://lesson.academy-
e e tHELe content.myschool.edu.ru/04/10
2.1 Pelt 2 Tpenaxep "Ob6nako 3Hanuit". Xumwus. 10
YTIIE€BOIOPOABlI — AJIKaHbI
KJ1acc
https://oblakoz.ru/
bubmuoreka [JOK
HempeqeEHELE https://lesson.academy-
bed content.myschool.edu.ru/04/10
2.2 YTIIE€BOJAOPOIbI: ATKEHBI, 6 1

AJIKaAUCHBI, aJIKMHBI

Tpenaxep "O6mnako 3nanuit". Xumus. 10
KJ1acc
https://oblakoz.ru/



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/

bu6mmorexa [{OK

A
2.3 é’j::inzqzc?e 2 https://lesson.academy-
y AOPOA content.myschool.edu.ru/04/10
bu6mmoreka [IOK
s PO — https://lesson.academy-
PHpO content.myschool.edu.ru/04/10
2.4 YTIIEBOJOPOAOB U HX 3 -
Tpenaxep "Ob6nako 3Hanuit". Xumwus. 10
nepepaboTka
KJIacC
https://oblakoz.ru/
Hroro mo pazneny 13

Pasnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJUHEeHNs

3.1

3.2

3.3

Cnuptel. Genon

Anwsaeruasl. KapOboHoBBIE
KHACIOTEI. CII0KHBIE

3UpHI

VraeBonasl

bu6mmorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Tpenaxep "O6nako 3Hanmii". Xumus. 10

KJ1acc

https://oblakoz.ru/

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Tpenaxep "O6nako 3nanuit". Xumus. 10

KJ1acc

https://oblakoz.ru/

bu6nuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Tpenaxep "O6nako 3Hanmit". Xumus. 10

KJ1acC
https://oblakoz.ru/



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/

Hroro mo pazneny 13

Pasnen 4. A3oTconepxkamye opraHu4ecKne coeJMHeHus1

41 AMUHBI. AMUHOKHCIIOTEL. 3
' Benku

Htoro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY AsIpHbIE COCAMHEHUS

ITnactmaccel. Kayayku.

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Tpenaxep "O6nako 3Hanuit". Xumus. 10
KJ1accC

https://oblakoz.ru/

bu6nuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10

>1 Bosokna 2 Tpenaxep "O6mako 3Hanuit". Xumus. 10
KJ1acc
https://oblakoz.ru/
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://oblakoz.ru/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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11 KVIACC

HanmeHoBaHue pa3iesioB u

KoaudecTBO 9acoB

JIeKTPOHHBIE (HH(PPOBHIE)

Ne ni/mt Bceero Kontpoabnbsie IIpakTuyeckue
TeM MPOrpamMMbl o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
Pazgen 1. Teoperuueckue 0CHOBbI XUMUM
bu6mmoreka [JOK
CrpoeHue aTOMOB.
TenHoMecKiii SAKOH 1 https://lesson.academy-
proa content.myschool.edu.ru/04/11
11 [Tepuoauyeckas cucrema 3 . o
Tpenaxep "O6nako 3HaHui". XUMHUSL.
XUMHUYECKUX djieMeHToB /1. 1.
MenpeneeBa 11 nace
A https://oblakoz.ru/
Bbu6muorexa [JOK
https://lesson.academy-
12 CtpocHue BEIEeCTRa. 4 content.myschool.edu.ru/04/11
' MHoroo06pasue BelecTB Tpenaxep "Obnako 3HaHU#". XUMHS.
11 knacc
https://oblakoz.ru/
bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11
13 XUMUYeCcKHe peakliuu 6 1 1 Y "
Tpenaxep "Oo6nako 3HaHU#". XUMHS.
11 knacc
https://oblakoz.ru/
bu6mmorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 13

Paznen 2. Heopranuueckasi xumusi

Tpenaxep "O6mnako 3HaHUN". XuUMHUSL.
11 xnacc
https://oblakoz.ru/
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2.1 MeTtamisl

2.2 Hemerautel

CBs3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB

2.3

Hroro no pasgeny

Pa3zgen 3. XuMus u :Ku3HbL

3.1 XUMUS U )KU3HBb

17

Bbubnuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11
Tpenaxep "Oo6nako 3HaHU#". XUMHS.
11 knacc

https://oblakoz.ru/

bu6mmoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/04/11
Tpenaxep "Obnako 3HaHU#". XUMHS.
11 knacc

https://oblakoz.ru/

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11
Tpenaxep "O06nako 3HaHMit". Xumus.
11 knacc

https://oblakoz.ru/

bu6mmorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11
Tpenaxep "O6nako 3HaHUN". XuUMHUSL.

11 xmacc
https://oblakoz.ru/

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11
Tpenaxep "Oo6nako 3HaHU". XUMHS.
11 knacc

https://oblakoz.ru/
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Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB 10
[MPOT'PAMME
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