MYHHUIINITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE
YYPEXAEHHUE "CPEAHASA OBIHIEOBPA3OBATEJ/IbBHASA IIKOJIA
Nel" I'BEPJACKA

PACCMOTPEHO COI''TACOBAHO sBiseTcs yacTtbio OOIT
na 3acenanun MO EH Ha HAy4HO- COO, yrBepriaeHHO’ ¢
METONUECKOM COBETE M3MCHCHITAMU
ITporokon Nel ot «26» 08 ITporokon Nel ot «30» 08
2023 1. 2023 r. [Tpuka3z Nel ot «31» 08
2023 r.
PABOYAS ITPOT'PAMMA

CPEJHETI'O OBIIEI'O OBPA3OBAHMUA

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

115t ooyuatomuxest 10 — 11 xmaccos

CocraBuTeb:
Tynukosa H.B.
Cpok peanu3anuu: 5 jer

r.bepack 2023



HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENIbHOW MNPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepaibHOM  rOCYAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konuenuuu npenoiaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelIbHbIX opranu3anusax Poccuiickoit @enepannu,
peanu3yonX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus Bocniutanus B Poccuiickoin @enepanun Ha nepuon 1o 2025
rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OINPEACIICHUIO
o0mieit cTpareruu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHSA 00y4YaIOIIUXCS CPEeICTBAMU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIN
koHnentyaibHbie TosiokeHuss GI'OC COO o B3anmM0OOYCIOBICHHOCTH IICJICH,
colepKaHusl, Pe3yJIbTaTOB OO0yuYeHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHHe, [0JIy4aeMOoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3aIii, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIONIMM HJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH IIEHHOCTH KAacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJI0BEKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U MpUpOJHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue oOydarouuxcsi Ha
YPOBHE CpeTHEro 00111ero 00pa30BaHUs CPe/ICTBAMU YU4EOHOTO MpeaMeTa « XUMHUS,
CoZlepKaHUE M TOCTPOEHUE KOTOPOIO OMNPENEIEHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu@uKkd HayKu XUMHUM, €€ 3HA4YeHHs B TO3HAHWM TMPUPOJBI U B
MaTepHAIbHON KU3HU OOIECTBA, a TaKXKe C YYETOM OOIIMX IENe U MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEIHEro  OOUIETo
oOpazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0COOYIO0 POJib B
COBPEMEHHOW IMBWIM3AINHN, B CO3/IaHUMA HOBOW 0a3bl MaTepUaTbHON KYJBTYPHI.
Ona BHOCHT CBOM BKJIaJl B JOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIUICHHUS, B
CO3JJaHUE LIEJIOCTHOTO TMPEACTaBICHUS 00 OKpPYXaloleM MUpPE KaK O €JUHCTBE
OPUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBA3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBCHHBIMU HAayKaMH, XUMHUs CTaJIa
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBJIeHA HA pELICHUE
r100anbHbIX TPOOJEM YCTOMYMBOIO PAa3BUTHUSI YEIOBEYECTBA — CHIPHEBOW,
HHEPreTUYECKOM, MUIIIEBON, YKOJIOTHYECKO 0€30MacCHOCTH U OXPaHbI 3J10POBbSI.

B coorBerctBUM ¢ OOmMMMM WENSIMH W NPUHLIUIIAMH CPEIHEr0 OOIIETo
obOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKYEHHS B JKU3Hb COLIMyMa, MPOJOJKEHUS
00pa3oBaHUsl B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa «XUMHS»  SBISIOTCA  0a30Bble  KypCehl —
«Oprannveckas xumus» u «OOmas w HEOpPraHWYecKas XWMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHUH) U
OpraHuyeckon xuMuu. PopMUpOBAHUE JaHHOM CHUCTEMBI 3HAHUU IIPU HU3yYCHUHU
npeaMeTa o0ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOrooopasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB Y TEOPUN XUMHUH.

CrpykTtypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» cQopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YEHUI0 y4eOHOro wMarepuaia Hu oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHUI, a TaKXKE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
IPEICTaBICHUN O CTpOeHUH BenlecTB. CBeJieHus 00 U3ydaeMbIX B Kypce BEIEeCTBAX
JAIOTCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTMYECKU aKTUBHBIX
coequHeHu. B Kypce  opraHMyeckod — XMMHM  [OJIyYarOT  pa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABIICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBHCUMOCTH CBOWMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKIIUU.

[log HOBBIM YyrJIOM 3peHUsi B mpeaMmeTe «XuUMHs» 0a30BOro0 YpPOBHS
paccMaTpuBaeTCsi HM3YYEHHbII Ha YpPOBHE OCHOBHOrO OOIIEro 0oOpa3oBaHUs
TEOPETUYECKU Marepuad Hu (PaKTOJOTMYECKHUE CBEJACHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTHU, B Kypce «OOmias U HeopraHu4eckas
XUMUSD» 00yYaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaThb 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX IO3UIIUH,



Iy0Xe TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMHA H3TOro 3aKkoHa — OT
000011ar01IIeH 10 0OBICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXHEMIINX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XMUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs HonoJHseTca B Kypcax 10 u 11 knaccoB anemenramu
COZIEpKaHUS, MUMEIOUIMMH KYJIbTYpOJOTHUECKUA W TPUKIAIHOM Xapakrep. JTU
3HaHUS CMOCOOCTBYIOT NMOHUMAHHMIO B3aWMOCBSI3M XMMHUHU C JPYTHUMH HayKaMH,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEILHOU Y MPAKTUUYECKOU AEATEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K MPOIIECCY TBOPUECTBA B 00JaCTU TEOPUU
Y TIPAKTUYECKUX MTPUIIOKEHUN XUMUM, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOJeMax, CBS3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIUBATh UHGOPMAIIUIO U IPUMEHSTH €€ JIJIsl TOTIOJTHeHUS 3HAaHUH,
PELICHUS MHTEIUICKTYAJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATENBCKUX 3a/1a4. B
IIEJIOM COJIEp’)KaHue Y4eOHOTro mpeaMeTa «XUMUsS» JAaHHOTO YPOBHS W3YUYEHUS
OPHEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI
U1 TIOHUMaHusT (GUIOCOPCKUX HJIeH, TaKUX KakK: MaTepuaabHOE EIUHCTBO
HEOPTraHUYECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOCHHUEM, I03HABAEMOCTh MMPUPOJAHBIX SIBJICHUN MYTEM SKCIEPUMEHTA
U peIIeHUs TPOTUBOPEYHI MEXKIy HOBBIMU (DaKTaMU UM TEOPETUUCCKUMU
MPEANOChIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKHUX MPoOsIeM, a
Takke MpoOseM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHMS HOBBIX
TEXHOJIOTUN U MaTEPUAIIOB.

B mmane pemeHus 3amad  BOCHUTAHUA, PAa3BUTHS U COLMATIM3ALHNUA
0o0ydJaronuxcsit TPUHATBIE TPOTPAMMON MO XHWMHUHM TOJIXOJBI K OIMPEICICHHUIO
COJCp)KaHUSI UM TIOCTPOCHHS TIpeaMeTa NpeaycMaTpuBalOT (GOpMUPOBaHHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, HMEIOMMUX 0a30BOE 3HAYEHUE JIJIS1 Pa3IUUHbIX
BUJIOB JICATEJIbHOCTH: pEIIeHUs MpoO0jeM, TMOWCKa, aHalm3a W 0o0paboTKu
uHOpMAITMK, HEOOXOAMMBIX JJIi TMPUOOPETCHHUS OMbITa TMPAKTUICCKON U
MCCIIEIOBATEIIbCKOM JEATEIIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IIO3HAHUHU
XUMHH.

B mpaktuke mnpenogaBaHusi XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHmsl, TAK ¥ HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU OMPEACICHUN
COAEPKATEIbHON XapaKTEPUCTUKU LEJIEH W3YyYEeHUs MpPEeIMETa HANPaBICHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH Kak 00JJaCTHU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEIEH W3y4YEeHUs
MpeIMETa SIBJISICTCS BIIOJIHE OMPABIaHHBIM.



CornacHO AaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEJISAMH H3YUYEHHs IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 kJi1.) ABIAIOTCSA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHUS, PyH/IaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
0000111eHN T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEILIECTB U XUMHYECKUX PEAKIU, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS YMEHUN
OpPUEHTUPOBAThCA B MHPE BEHIECTB U XUMHUUECKUX SIBJICHUN, MMEIOUIUX
MECTO B IPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JACATEIHHOCTHU, CBI3AHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM IpPaBUII
0e301acHOro oOpalieHust ¢ BEIIECTBAMM.

Hapsny ¢ atum, conep:kaTenbHas XapaKTepUCTHKA LIeJIeW U 3a/lay U3y4eHHs
npeaMeTa B IPOorpaMMe MO0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMH TPHUOPUTETAMU B CUCTEME cpeaHero obmero obOpazoBanus. CeromHs B
IPEernoJaBaHu XUMUU B OOJIBIICH CTETIEHH OTAAETCS MPENOUYTEHUE MPaAKTUYECKON
KOMIIOHEHTE  COJCp)KaHUs OOydYeHHs, OpPHEHTUPOBAHHOM HAa TMOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTEIbHON OpraHu3alliy, BIJACIOIIET0 HE HaOopoM
3HaHWM, a (PYHKIIMOHATLHON TPAaMOTHOCTBIO, TO €CTh CIHOCOOAMU U yMEHUSIMU
AKTUBHOTO IOJYyYEeHUS 3HAHUW U IPUMEHEHHUS UX B PEATbHOMN KU3HU JJISI PELICHUS
MPaKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM Npu U3yYEHUH MpeaMeTa « XUMUsH JOMUHUPYIOIIEE 3HAUCHHE
NpUOOPETAIOT TAKUE 1EJIH U 3a]1a4H, KaK:

ajanTtanusi 00y4aromuxcsi K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  HUHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMOO0Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHu B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIMI), HMMEIOINX YHHMBEPCAJIbHOE 3HAYEHUE M1 PA3JUYHbIX BHUJIOB
NEeSATEeNbHOCTH: PElIeHHs] MpoOJeM, MOUCKa, aHaluu3a U 00pabOTKKM MH(POpPMALIUH,
HEO0OXOIUMBIX JJIsl IPUOOPETEHUS OMbITA IESITEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TO3HAHMM XHWMHH, a TaKXKe Il OLIEHKH C MO3ULHI SKOJIOTMYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEUIECTB U XUMUUYECKHUX MPOIECCOB HA OPTaHU3M
YyeJIoBeKa U MPUPOIHYIO CPENy;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEHN 00yYarOIIMXCs: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KM3HEHHBIMH TTOTPEOHOCTSIMH, UCITOJIB30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJI TIONCKA W aHaln3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YUAIONIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWM W TIPOBEICHUH XHUMHUYECCKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBICHHOCTU XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBbHBIX MpoOIeM
pPalMOHAIIBHOTO MPUPOIONOJIb30BaHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYypCOB U
COXpaHEHUs1 NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOILIEHUSI K MPUPOAE U CBOEMY 3J0POBBIO, a TaKKe MNPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSl TOJYUYEHHBIX 3HAHUM Ui TPUHSITHS TPAMOTHBIX DEIICHUN B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMHU SBICHUSIMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs NpPeaMET «XUMUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD).

OO11ee ynCI0 YacoB, OTBEAEHHBIX VIS U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctaisier 68 yacoB: B 10 kiacce — 34 gaca (1 yac
B Hezenmo), B 11 kmacce — 34 gaca (1 gac B Heenro).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHnYeCcKON XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHuyYeCKHUX
coequneHmniit A. M. bBytiepoBa, €€ ocHOBHBIE nonoxkeHHsI. CTPyKTypHbIE (POPMYJIBI
OpraHMYecKUX BemiecTB. ['omoisorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienue o kiaccU(pUKalMu OpraHnyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKUX COEIMHEHHH (CUCcTeMaThyeckas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METObl M3Yy4YEHMsS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOIIOACHHE M ONMCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MNpHU
HarpeBaHuH (IU1aBJIeHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, IOMOJIOTMYECKMH psn. MeraH W dTaH —
IpocTelline MNPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XHUMHYECKUE CBOMCTBa
(peakuuu 3aMelleHHs] U TOpPEHUs), HAxXOXXIEHUE B IMPHUPOJE, IOIYyYEHUE MU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHUUYECKUM psii. DTUIIEH U MPONMIEH —
IOpOCTEeHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKHE U XHMUYECKHUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TATOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MmerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). IlomyueHne CHHTETHUECKOIO
Kay4dyKa U pe3UHBI.

AJIKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifi. ALIETHIIEH
— TPOCTEHINNN TPEACTaBUTENIh AJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE W
XUMUYECKHE CBOMCTBA (pEaklUMM I'MAPHUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOTYyUEHUE U IPUMEHEHHUE.

Apensl. bensoin: coctaB, crpoeHue, (U3NYECKHE W XMMHYECKUE CBOMICTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJIyYEHUE W NPUMEHEHHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOyYeHue U npumeHeHue. TOKCUIHOCTh apeHOB.



['eneTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIEKAIUMUA K Pa3IMYHBIM
KJIACCaM.

IIpuponHble MCTOYHUKM YTIIE€BOAOPOAOB. lIpupoaHbli ra3 U IOINYyTHBIE
HedTsHbie Ta3pl. Hedth m e€ mpoucxoxnenune. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTaIUTUYeCKuil), muponus. I[Ipoaykrsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITY. KaMeHHbIN
yTOJIb U POAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTANbHBIE METOJbl HM3y4YEHHUS BELIECTB W MX IPEBPAILCHHIA:
O3HaKOMJIEHHE C 00pa3liaMu MIacTMACC, KaydyKOB M pe3uHbl, Kosutekuuu «Hedtb»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIJIE€BOAOPOAOB U TaIOI€HONPOU3BOIHBIX,
POBEICHUE MPAKTUYECKOW PabOThI: OJyUYeHHUE STUJICHA U U3yUYE€HHUE €r0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciiennss 1Mo ypaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTA PEAKLUWU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

Kuciaopoaconepxkamue opranudeckKue coeJMHHEHUs

[IpenenbHple OOHOATOMHBIE CIOUPTHL. METAaHON MW 3TAHOJ CTPOCHHE,
(¢u3nueckue M XUMHYECKHE CBOMCTBA (pEakUMM C AKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeicTBUE METaHOIa U 3TaHOJIA HA OPraHU3M YEJIOBEKaA.

MHOroaToMHbpl€  COUPTBHL. OJTWIECHIJIMKOJIb W  T[JIMUEPUH: CTPOECHHUE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHbIE crUpThl). JleiicTBue Ha
opranusM yenoseka. [Ipumenenne riouuepruHa U dTUIICHITITMKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (U3NYEeCKUe M XHUMHYECKHE CBOICTBA.
Toxcuunocts (penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopManblerull, aleTalbJCruJl: CTPOCHHUE,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (peakuUu OKHCICHHUS W BOCCTAaHOBIICHUS,
KaueCTBEHHBIE PEAKIUN ), [IOJyYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MTPeieNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCIIOTBL: CTPOEHHUE, (PU3UUYECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOUIUE JJIst
KJlacca KHCIIOT, peaklus dTepurKalnm), MorydeHue u npumMmenenne. CteapuHoBas
U OJICMHOBAsl KHCIOTHI KaK MPEICTAaBUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mblia

KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. ['uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ilpumenenue xupoB. buonoruueckas
POJIb XKUPOB.

VYrneBoabl:  cocraB, KiacCU(HUKanus  YrJieBoJoB  (MOHO-, JU- H
nojucaxapuabl). [roko3a — nmpocTedmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUIPOKCHIOM
menu(Il), okucienne amMruadHbBIM pacTBOPOM okcua cepedpa(l), BocctaHoBIeHHUE,
OpO’KeHUE TITIOKO03bI), HAXO0XKEHUE B MPUPOE, MPUMEHEHHE, OMOJIOTHYECKas POJIb.
dorocunTe3. PPyKTO3a KAK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupogHbie noauMepel. CTpoeHHe Kpaxmaia U
ueuitoao3bl.  du3znyueckue W XUMHUYECKHME CBOMCTBa Kpaxmana (TUApPOIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3y4YEeHHUs BELIECTB W MX IMPEBpaIlCHUI:
MPOBE/ICHNE, HAOJIOJCHUE W OIMHMCAHHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIUIIEPUHA C
ruapokcuom Menu(Il)), anpaerunos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[A
cepeopa(l) u rugpokcumom wMenu(Il), BzaumomeicTBUE Kpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUYECKON PabOTHI: CBOICTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEMIECTBA WJIM MPOJIYKTa PEAKLIHMH MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

A3oTcoiepKalue OPraHuuecKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe oprannyeckue coeauHeHus. usndeckue n
XUMHUYECKHME CBOMCTBa aMMHOKHCIOT (Ha mpuMmepe ImiMHA). buonoruuyeckoe
3Ha4YCHUE aMUHOKHUCIOT. [lenTuasl.

benkun kak nOpupoJHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPHYHAA M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, IEHATYpallMsl, KAUeCTBEHHBIC PEAaKIIMK HA OCJIKU.

OKCIEpUMEHTANIbHBIE METOJbl M3y4YEHHUs BELIECTB W MX IPEBpALLCHUI:
HaOII0/ICHUE U OMMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, IIBETHHIE PeaKIMK OCJIKOB.

BbicokoMoJIeKyJIIpHBbIE COeIMHEHU S

OCHOBHBIE TMOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSASI MOJIEKYIJISIpHAS
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEUIECTB M MX NPEBpaAlCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMH JUISI OTAENIbHBIX
HpPeIMETOB €CTECTBEHHO-HAyYHOTO [TUKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, THIIOTE3a,
3aKOH, TEOpHsl, aHalu3, CHHTE3, Kiaccuukamus, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICTUPOBAHHE.

dusmuka: wmarepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYyIa,
PHEPTeTUYECKU ypOBEHb, BELIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE
BEIIEeCTBA, (PU3MUECKHE BETMUMHBI U SAMHUIIBI X U3MEPECHHS.

buonorus: kmerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢oTtocuHTE3, OMOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTJIEBOJbI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOpHbIE TOPOABI, MOJE3HBIE UCKOMAaeMble, TOILIHBO,
pecypChl.

TexHomorusa: mNUIIEBbIE MPOIYKTHI, OCHOBBI pPALMOHAIBHOTO MHUTAHUSA,
MOIOIIIME CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckne 0CHOBbI XUMHH

XUMUYECKHM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEpPreTuyecknue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JEKTPOHOB MO0 OpOUTAIAM B aTromax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Ieproanueckuit 3akoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3pb NEpUOIMYECKOrO 3akoHa M llepmoandeckod cucTreMsl
xuMuueckux asnemeHtoB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNmnaM U MEpHOJIaM.
3Ha4YeHUE NMEPUOANIECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBs3b. BHAbI XWMHYECKON CBSI3U
(KOBaJIeHTHasl HEMOJspHAas W MOJSpHas, MOHHAasA, MeTauinyeckas). MexaHU3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XHMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
akuentopHsiit). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHLHOCTD.
Crenenp okuciieHus. MIOHBI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJSPHOIO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.



[lonatne o nucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOWIHBIE PacTBOPHI.
MaccoBas 1011 BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHUH. Homenknatypa
HEOPraHUYECKUX BelIecTB. ['eHeTuyeckass CBsSI3b HEOPraHUYECKUX BELIECTB,
MpUHAJJICKAIINX K PA3IMYHBIM KJIaccaMm.

Xumudeckas — peaknusa.  Knaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHUYECKOW U OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIEHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XuMHuUecKkoe paBHOBecue. DakTOpbl, BIMSIOIIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTpoiuTuueckas nuccounarus. CuinbHbIe U ciadblie aneKTposuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIIECTB: KUCas, HEUTpaabHas, IeT0UHasl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIUU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M HX IPEBpALCHUN:
neMoHctpanus tabnun «llepuoanueckas cuctema XuMu4eckux snemeHToB [l. .
MenneneeBay, U3ydeHHUE MojeNed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
ONHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE IEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTallM3aTopa, ONpPEIeICHHE CPEbl PACTBOPOB BEIIECTB
C TTOMOIIIbI0 YHUBEPCAIBHOT'O HHAUKATOPA, PEaKIIM HOHHOT'O 00OMEHa), TPOBE/ICHUE
MpaKkTHYEeCKON paboThl « BiusHue pa3nuHbiX (PaAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

PacuérHnble 3anaumn.

Pacuérsl 10 ypaBHEHUSIM XUMHUYECKUX pEAKUUA, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAas JOJIs
BEILIECTBAY.

Heopranuuyeckass xumus

Hemeramel.  Ilonoxenne HemeraiuioB B Ilepuoandeckoir  cucreme
xuMuueckux sjaeMeHToB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
dusznyeckre CBOHCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha TpuMepe
KHCJIOpOJa, cephbl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BA)XKHEUIIIMX HEMETAUIOB (rajoreHOB, CEpPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) M MX  COCOUHEHUUW  (OKCHIOB,
KHCIIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COETUHEHHIN).

[IpumeHeHnEe BaXKHENUIIINX HEMETAIIOB U UX COEIUHEHUM.

Meramnsbl. [lonoxenue metamioB B Ilepuonnueckoil cucreMe XUMHUYECKUX
anemenToB JI. 1. MenzaeneeBa. OCOOCHHOCTH CTPOEHUS SJICKTPOHHBIX 000JIO0YEK
aToMOB MeTasuioB. O6mme (usnyeckue cBoicTBa MeTamioB. CIijlaBbl METAILIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSIKEHUH METaJJIOB.



XUMHUYECKUE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, KaJIUM, KaJIblLIMi,
Mar"ui, alIfOMUHUHI, [IUHK, XPOM, JKEJI€30, MEJib) U UX COCTUHEHUH.

OO01mue crnocoObl nonmyyeHus: MetauioB. [IpuMeHeHne meTamwioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MPEBPAIICHUIL:
U3y4eHue KoyieKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJIEHUE U OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEaKMU HA KATHOHBI METAJIJIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELUIECTBA) NPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSATHE O HayyHBIX METOAAaX IO3HAHMS
BELIECTB U XUMHYECKUX PEAKIIHII.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHLIMIAX [POMBIILICHHOTO
NOJIyYEHMS BaXKHEHIINX BEILECTB.

UYenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIINE CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKu, CTEKJIO, KepaMHKa,
MaTepHaibl JUIsl AJEKTPOHUKH, HaHOMATEpHallbl, OPTaHUYECKUE M MUHEpaIbHbIE
yaoOpeHus.

XuMHUsL U 3I0pPOBbE YEIIOBEKA: NpaBUJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOIO UCIIOIb30BAHUS MTPENapaToB OBITOBON XUMUH B
IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammss  MeXnpeaMeTHBIX  CBsi3ed TNpU  H3YyYeHHH  OOImIed U
HEOPraHU4eCcKoM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoO0LIMX €CTEeCTBEHHO-HAyYHbIX MOHSATUH, TaK W TMOHATHH, SBISIOIIUXCA
CUCTEMHBIMU JIJIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI' O IIUKJIA.

OO11Ke ecTeCTBEHHO-HAYYHbIE NMOHSTHS: HAY4YHBIM (DaKkT, TMIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuKaluus, MEpPUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOAECINPOBAHUE, U3BMEPEHUE, SIBIICHUE.

®duszuka: MaTepus, SHEPTUsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3NUECKHE BEJIMYUHBI M €IUHULBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kinerka, opraHu3M, JKocHCTeMma, Owuocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
peCypchl.

TexHoJIorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIHsi, MPOU3BOICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEJIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, MHILEBAs
IPOMBIIINICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIHIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
00yYalIMUMUCId TporpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMEeTHbIM M NOpeAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM s
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEIHEr0 OOIIEro
00pa30oBaHUsl SIBISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHEro
o01rero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIOIINE:

OCO3HaHWEe OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPE/IEICHUIO;

HAJTMYUE MOTUBAIMHA K O0yUCHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaromuxcsi PyKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU I€I0CTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MpeaMeTa «XUMHsS» JOCTUTalTCS B
€AMHCTBE YYEOHOM U BOCHUTATEIHHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJeaJaMd POCCHUUCKOrO TPaKJAHCKOro OOIEeCTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOLUIMMHU  IIpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00yJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OMBITa I[TO3HABATEIILHOM U NPAKTUYECKON JESITeIbHOCTH
oOyyJaronuxcsi 1o peaausalii NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacCTH:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPU CO3JaHUH YUEOHBIX
IPOEKTOB, PEILICHNH YUEOHBIX U IO3HABATENIbHBIX 3a/a4, BHIITOJIHEHUU XUMUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH NOHMMAThb M MPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX [IPU aHAIU3€E Pa3INYHbIX BUIOB YUYEOHOU NEATEIbHOCTH;

2) MaTPHOTHYECKOTr0 BOCIIMTAHUS:

LIEHHOCTHOIO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJICIUIO
OTCYECTBECHHON XHMMUM,

yBOXEHHUA K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOIrO, YTO JIOCTH)KEHHMS HAyKH €CThb pPEe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUH, KpPONOTIUBBIX OKCIEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IIPAKTHKOB;

MHTEpeCca U NM03HABATENIbHBIX MOTHBOB B [TOJYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
uH(GOpPMAIUH O IEPETOBBIX TOCTIKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUs, ’TUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
Y NIPUHUMAThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATb CBOE MOBEJCHUE M IIOCTYIIKM CBOMX TOBapULIEH C
NO3ULIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEACTBUM 3THUX
IIOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

NOHMMaHHUsl LEHHOCTEeH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3J10POBBIO;

coOmro/ieHns mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYALUsX, YTPOKAIOIIMX 30POBBIO U KU3HU JIIOJEH;

OCO3HaHUS MOCJEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTEIbCKON
NESTENIbHOCTH, OOLIECTBEHHO IIOJI€3HOHM, TBOpPUYECKOM M  JIpyrux BUAax
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PELIIEHWH IPAKTHUYECKUX 3a1a4
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruid pa3aIuvyHoro pojaa, B TOM
YHUCJIC HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUHU;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpazoBanmsi, Oyaymield Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAHHS TJIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJieM, BIHMSHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHXKCHUN XUMUHU IS
pelIeHus: BOMPOCOB PAllMOHAILHOIO MPUPOAONOIb30BAHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIMX BpPEJ OKpPYKarOUIEH
NPUPOJIHON cpejie, YMEHHsSI MPOTHO3UPOBATh HEOJAronmpHUsITHBIE IKOJOTUUECKHUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl PaA3BUTOTO 3KOJIOTUYECKOTO MBIIIECHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeATEeNbHOCTH HKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBLHOW, KOMMYHUKATHBHOW W COLHUAIBHOU
MpPaKTUKe, CIIOCOOHOCTM ¥ YMEHHS aKTHUBHO IIPOTHBOCTOSTH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH,

NMOHUMAHMS CHeUUKA XUMHU KakK HayKd, OCO3HaHUs €€ poju B
bopMUPOBAaHUU PAIMOHATBLHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpeACTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBl U YEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU TMPOoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHMHM JJIE  COBPEMEHHOMU
IMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPABIECHHOCTH M BaXKHOM POJIU B CO3aHUU
HOBOW 0a3pl MaTepHATLHONW KYyJbTYPhI, PEIICHUH TIOOAIBHBIX MpOOIIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBIPHEBOW, DYHEPIreTUUECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIMIIMHBLI, 00ECTICUCHUU YCIOBUU
YCIEUIHOTO TPY/Aa U HKOJOTUUECKU KOM(POPTHOM KU3HU KaXKOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HAHUSA VIS aHaJu3a U OOBSICHEHUS SIBJICHHH OKPY’KAIOIIEro MHUpa U



MIPOUCXOMAIINX B HEM U3MEHEHH, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE Hay4HBIX ()aKTOB ¥ HIMCIOIIHUXCS TAHHBIX C IIEJTHI0 MOTYYCHHSI JOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh XUMUYECKHAE 3HAHUS IS
penieHus mpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIUsX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oOBaHUIO W
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUS Ha
YpOBHE cpeaHero o0miero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISL dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIECHAYYHBIC MOHSITHS, OTPaKarolIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npolecc, CUCTeMa, HayYHbId (QakT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEOBaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATBHOU
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00Yy4aroINXCs;
CIOCOOHOCTH o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAJIbHbIE y4eOHbIE
JEUCTBUSA B II03HABATEIBHOW U COLMAIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
JIEUCTBUSIMH.

Osiaaenue YHHBEpPCAIbHBIMH yueOHBIMH NMO3HABATEIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JJoruveckKue aeMcTBUSI:

CaMOCTOSITENILHO  (OpMyIMpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LEJIH JACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITOCTABJIICHHBIMU LIEJSIMU;

UCIIOJIb30BaTh IIPU OCBOCHUHM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIICIIATh XAPAaKTEPHbIC NPU3HAKU MOHATHM M YCTAaHABIMBATh HUX B3aHMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIsi OOBSICHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KJIacCU(PUKAIIMKU BEIIECTB MU
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCy>kKIeHus (MHIYKTUBHbBIC, I€yKTUBHBIE, IIO
aHAJIOTHUM), BBISABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

IMPUMEHSTh B MPOLIECCE O3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CUMBOJI) DJIEMEHTa, XUMUYecKkas (popmylia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pelIeHUH Y4eOHBIX TMO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHSThH
Ha3BaHHbIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUSl BELIECTB M XUMHUYECKUX
peaKuuii;

(OpMyIMPOBATH LIEJIU U 33/1a4U UCCIIEIOBAHUS, HCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(HOPMYIHPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJi (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJIETh HABBIKAMU CAMOCTOSATEIIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHHsI ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENICKOM M MPOEKTHOM
NEeSTENBHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ nngopmanueii:

OPUCHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHMOpMarmu (HAydHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanmuM3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMPOCH U MPUMEHSITH PA3NIMYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMaAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHWS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA,

npuoOpeTaTh OMBIT WCHOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHNA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpAaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

WCIIOJIB30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA MIPH PAabOTE C XUMUICCKOM
uHbopMaIueil: MPUMEHATh MEXKIIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpPeoOpa3oBbIBATH 3HAKOBO-CMMBOJUYECKHE CpEACTBA
HAarJIIHOCTH.

OBjajieHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

3aJ1aBaTh BOIPOCHI TIO CYIIECTBY OOCYKIAEMOUM TEMBbI B XOJ€ TUAJIOTa W/WTN
JUCKYCCUU,  BBICKa3bIBaTh  HWjaeH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBITOJIHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIIMCH pe3yIbTaTOB ITO3HABATCIBHOW JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3aluud y4eOHOTro MpoekTa u (hopMyIupoBaTh BHIBOIBI
10 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3ULIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSTENbHOCTh, Ompenensia e€ Lead M 3aJauyd, KOHTPOJMPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeljiaraéMblii  alroput™m ACHCTBUN mpu
BBITIOJITHCHUHM YYEOHBIX U HWCCIENAOBATENIbCKUX 3a7a4, BBIOMpaTh HamOoIee
3¢ (EeKTUBHBIN CcrMOCO0 WX penieHus ¢ Y4ETOM TOJNyYCHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH HA OCHOBE CaMOaHaIn3a u
CaMOOIICHKH.

INPEIJMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPO/IBI,



B (opMHpOBaHMHM MBILUIEHUS U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIHHOU
I'PaMOTHOCTH, HEOOXOAMMOM /JIsl PELIEeHUs] NPAKTUUECKUX 3a7ad U HKOJIOTMUECKU
000CHOBaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPEJIE;

BIIQJICHAE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyisa (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA O0BEM, YIIIEPOIHBIN CKeNeT, PyHKUNOHANIbHAS IPYIINa, paauKall,
WU30MEPHs1, U30MEPBL, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJIEBOAOPOIBL, KUCIOPOA U
a30TCoJEpKAIME COCAUHEHUSA, MOHOMEp, IIOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHbl (TEOpUS CTPOEHUs
opranunyeckux BeniecTB A. M. byTiepoBa, 3akoH cOXpaHEHHsI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IIOHUMAaHUSA MPUYMHHOCTU U CHUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBe, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUM BAXXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJI0OBEKa;

c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepPHbIC MPU3HAKU TMOHITHM,
yCTaHABIMUBATh UX B3aUMOCB:A3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHATUS IPU
OIIMCAaHHUU COCTaBa, CTPOCHMS U IIPEBPALCHUN OPTAHUYECKUX COCIUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX  PpEaKIHUH,
U3TOTABIUBATh MOJECIU MOJIEKYJ OPraHUYECKUX BEIIECTB I WUIIOCTPALUU KX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAIJIEKHOCTh H3YyUEHHBIX
OPraHUYECKUX BEUIECTB II0 HMX COCTaBy U CTPOCHUIO K ONPEAEIEHHOMY
KJIaccy/Tpynmne coeluHeHuN (yriaeBOJOpOAbI, KHUCIOPOJI M a30TCOAepIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb HMM HAa3BaHHS 110
cucremarnueckoil HomeHkiatype (IUPAC), a Takxe NpUBOIUTH TPUBHAIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITWIECH, MPONWIEH, alleTUJIEH,
STUJICHTIIUKONb, TIULEPHUH, (eHoN, (opMalbaerusl, aneTaibAeruj, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IJII0K034,
bpyKTO3a, KpaxMaJ, LeUII0103a, TIULHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJIbl XUMHUYECKOW CBS3M B
OpraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TOJOXCHHUS TEOPHH CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHHUs; 3aKOH COXPAHEHMs MacCChl BEILECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3HMUECKHE
U XMMHYECKHE CBONCTBA THUIIMYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, dTWICH, IPONUJICH, alleTuiIeH, OyTaauen-1,3,
MeTuinoyTagaueH-1,3, 6eH3071, METaHO, 3TAHOJ, STUJIICHTJIUKOIb, TIUIEPUH, PEHOIT,
aneTaabJeru, MypaBblHasi U YKCYCHasl KUCJIOTHI, TJII0K03a, Kpaxma, IeUI0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WLIFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPAaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUNH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (HhOpMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN ra3, yrojb), CIIOCOObI UX MepepabOTKH U MPAKTUYECKOE
IpUMEHEHUE TIPOYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM MPOJIYKTa
PEaKINU 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMON 3HAaHUA 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUs, UCIOIb3YEMbIX B XUMHUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUMN (HAOJIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMU M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
nocyAod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH 1O BBIIOJTHEHHIO JT1a00OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUH IUIAHUPOBATH U BBIMOJHATH XUMHUYECKHM
SKCIEPUMEHT (MIPEeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTAaHUYECKUX BEIIECTB,
JieHaTypalys 0eJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETTKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKUM O€30MaCHOCTH TpU OOpalleHuH C BELIECTBAMHU U
Ja00paTopHbIM  00OpYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (opMe 3alucu YypaBHEHUU COOTBETCTBYIOUIUX pEAKIUNA U
(GbopMyIMpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOPMHUPOBAHHOCTh  yYMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECCKHU
1IEJI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOAHON Cpeibl, OCO3HABaTh



ONACHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMmbIci Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS Ha OPraHU3M
YyeJIoBeKa;

JUIsl OOYyYaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI: YMEHUE
INPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIICCTB U
XUMHYECKUX SIBJICHUI;

JUISL CIIETBIX M CJIA0OBHISIIMX OOYYaloOIIMXCs: YMEHUE UCIOJIb30BaTh
penbepHO-TOUEUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anmvcu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXkKaIoT:

c(OPMHUPOBAHHOCTh  TPEJACTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUN ITPUPOLBI,
B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIbHOU
I'PaMOTHOCTH, HEOOXOUMOM AJI pelIeHUs] MPaKTUYECKUX 3a/1ady U HKOJOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUAYECKAs! CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAIIMYECKAas, BOJIOPOJIHAS ), KPUCTAJUIMYECKas PEIIETKa,
TANBl XUMHWYECKUX  PEAKIMUH, PACTBOP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
DIEKTPOJIUTUYECKAST JIUCCOLUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIuu, XUMUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON aucconmanuu, nepuoanueckuii 3akon [[. M. Menneneena,
3aKOH COXPAHEHHs] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS SHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHUM, (PAKTOJOTMUYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUU U 0€30MacHOM HCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM NEITEILHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH MOHSATHH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME IMOHATHUS MHPH
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMHYECKYI0 CUMBOJIHKY JIJIS
cocTaBlieHHs (opMya BemIECTB UM  ypaBHEHUN  XUMHUYECKUX  pEaKIUU,



cucremarnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblii ra3, YIJEKUCIBbIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs CO/IA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHHUAX PA3IUYHOrO0 COCTaBa, BUJ XWMHUYECKOU
CBSI3U (KOBAJEHTHAs, MOHHAs, METAJUINYECKas, BOJOPOIHAs) B COCIMHEHUSX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsipHas,
MOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTMHCHUH;

c(OpMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OIpEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI TIEPUOAUYECKOTO 3aKoHa .
. MenneneeBa 1 I€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTUYECKYIO (PYyHKIINU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckon cucreMsl
xuMuueckux snemeHToB JI. WM. MeHnneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPIEeTUUECKUE YPOBHU», 00BACHATh 3aKOHOMEPHOCTH
WU3MEHEHHUSI CBOMCTB XMMHMYECKHUX AJIEMEHTOB U MX COEAUHEHMI MO MEepUojaM U
rpynnam Ilepuoauueckoy cucteMbl XuMu4eckux 3siemMeHToB 1. 1. Menaeneesa;

chOpPMUPOBAHHOCTh ~YMEHHUU  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KIJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOLIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrollUX BELIECTB, TEIJIOBOMY
ahdeKxTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTaBJSATh YPABHEHMSI PEAKLUMM pa3IuuyHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS pEaKUii HOHHOIO OOMEHA, YYUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUH NPOBOAUTH pEaKUUHu, MOATBEPKIAIOIINE
KAUECTBEHHbII COCTAaB PAa3JMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OanaHca
JTUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIuy OT PA3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelTHEero Bo3aeictus (nmpunnui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHHI 00 OOIIMX HAYYHBIX NPUHIUIIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHS] C HCIOJIb30BaHUEM
MOHSTHUS «MACcCOBast 10J1s BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUH ra30B Mpu
XUMUYECKUX PEAKIUAX, MACChl BELIECTBA WM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOrO W3 YYACTBYIOUIMX B PEAKLIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBWIa MOJb30BAHUS XUMUUYECKOM
nocyod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (Pa3jioKeHHE MEPOKCHUIAa BOJOPOAA B MPHUCYTCTBHM KaTalu3aTopa,
ONpENEIEHUE Cpelbl PacTBOPOB BEUIECTB C€ MOMOILBIO YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peaklMi MOHHOTO OOMEHAa, KauyeCTBEHHbIE peaKkIuu Ha cyibdar-, kapOoHaT- U
XJIOPHUI-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 I0
TeMam «Metab»y U «HeMeTamnas») B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPH OOpAIIEHUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OHKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peaKInii U GopMyIHpoBaTH BHIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpPMAITNIO, TIOYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOU
KOMMYyHUKanuu, UHTepHET U IpyTHX);

c(OpMHPOBAHHOCT, ~ YMEHHH  cOONIOAATh  MpaBUiia  DKOJIOTHMYECKH
1EeJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHUsI CBOErO 3J0pPOBbS U OKPYKAIOIIEH MPUPOIHOM Cpenbl, OCO3HABATh
ONACHOCTh BO3/JICHCTBUS HA KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbeicnt mokaszarens [IJIK, mosicHATe Ha mpuMepax CcrnocoObl YMEHbBIICHUS U
NpPEAOTBPAICHUS UX BPEAHOTO BO3ACHCTBHS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL  CIAENBIX ¥ CHA0OBHAAIIMX OOYYaIOIMIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOoUeUHY0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHUYECKUX

bopmyi.
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ApeHnbl: 0eH3011 1 Toyou1. TOKCHYHOCTD
apeHOB

I'eneTnueckas cBs3b YTieBo4opoaos,
MMpUHAJICIKAIUX K PAa3JIMYHBIM KJIaCCaM

[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIE
ra3bl, HeTh ¥ IPOIYKTHI €€ rmepepadboTKu
[TpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIC HEPTIHBIC
ra3el, He()Th ¥ MPOIYKTHI €€ TIepepadboTKu
KonTponbhas pabota no pazaeny
«YTIIEBOAOPOABD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b
MHOroaToMHBIC CITUPTHI: TUIICHTITUKOIb
Y TIUICPUH

®DeHo: CTPOCHHE MOJICKYJIHI,
(bu3nUecKre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHUE

Anbaeruabl: hopMaibaerua U
areTanbaerua. AeToH
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OHOOCHOBHEBIE TIPEIeTbHBIC KAPOOHOBBIE

KHCIIOTBI: MypaBbUHAs M YKCyCHast

[TpakTuyeckas pabora Ne 2. «CBolicTBa
pacTBOpa YKCyCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

Mpg11a KaK COJIM BBICIIHX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC JIeUCTBUE

Crnoxubie 3(UpHI KaK MPOU3BOIHEIC

Kap6OHOBBIX KHCJIOT. FI/II[I)OJ'II/IB CJIOJKHBIX

a¢upoB
Kupsr: runponns, mpuMeHeHue,
OuosiornuecKas poJib KUPOB

VYrneBoabl: cocTaB, KiaccupUKaIus.
Bakneiime nmpencTaBUTeNN: TIIIOK03a,
bpykTo3a, caxaposa

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

KonTponbHas pabora mo pazaeny
«Kucnopoaconepxaiiye opraHuuecKue
COETUHEHUS

AMUHBI: METUJIAMUH U aHUJIMH
AMMHOKHCIIOTHI Kak aM(pOTEpHBIE
OpPraHUYEeCKUEe COCTUHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHNUS



OCHOBHBIE TTOHSATHS XUMHH

33
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIN
OCHOBHBIE METO/IBI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM.

[InacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



11 KUIACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KonTpoJbHble
Bcero
padoThI

XUMHAYECKUHN DIIEMEHT. ATOM.
DneKTpoHHas! KOHPUTYpALUs aTOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas
CHCTEeMa XUMHYECKuX aneMeHToB Jl. 1.
Menpeneesa, UX CBS3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCAUHCHUIH
0 TPyIIaM U nepuoaaM. 3HaYEHUe
MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHnaeneeBa
B Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XMMHUECKasl CBA3b,
e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS 1
KOBaJICHTHOH CBsi3U. BogopoaHas cBs3b

BasieHTHOCTB. DNEeKTPOOTPUTIATETLHOCTD.

Crenenn okucieHus. Bemiectsa

MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO

CTpOCHUS

HOH?ITI/IC (6] I[I/ICHepCHBIX CUcCTeMax.

HcTuHHBIE U KOJTIOMAHBIE PACTBOPBHIL. 1
MaccoBas [10J1s1 BEIIECTBa B pacTBOPE

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl
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Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
I'enetnyeckas CBSA3b HEOPraHMUECKHUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanmst XumMuueckux peakiuii B
HEOPraHWYECKON M OPraHUYECKON XUMUU.
3aK0H COXpaHEHHUs MaCChl BEIECTB; 3aKOH
COXPaHEHHUS U TPEBPAIICHUS SHEPTUU TPU
XUMHUYECKHUX PEaKIHIX

Ckopoctb peakuuu. OOpaTuMbIe peakium.
XHUMHUYECKOE paBHOBECHE

[TpakTuyeckas padora Ne 1. «Brnusiaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIAN»

DNEKTPOIUTHYECKAS JUCCOLUALMS.
ITonsiTue o BogoponHoM nokasarene (pH)
pactBopa. Peakunu noHHOTO OOMEHa.
I'mpponus opraHu4eCcKux 1
HEOpPraHMYECKUX BEILECTB

OKUCIINTENbHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TonsTre 00 3nekTposnze
pacIIaBOB U PACTBOPOB COJIEH

KonrtpomnbHas pabota o pasaery
«TeopeTnyeckre OCHOBBI XUMUM

MerTaiuiel, UX ITOJIOKCHUE B
[Tepunoanueckoii cucTeMe XUMUIECKUX
anemenToB M. Y. MenaeneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O01mue
(bu3nyeckre CBOMCTBa METAIIIOB
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CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHI
P HAaNIPSKEHU METalioB

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, KaJIui, KaabIuH,
MarHui, aJJIOMUHUN) U UX COSTUHEHUN

XHUMHUYECKHE CBOMCTBA XpOMa, MEU U UX
COE€IMHEHUN

XUMUYeCcKre CBOMCTBA ITUHKA, JKeJle3a U UX
COEeIMHEHUN

[Tpaktudeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamas»"

Hewmeransl, ux nonoxxenue B
[lepuoanueckoii cucteMe XUMUUYECKUX
anemenToB J1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
DU3nYECKUE CBOMCTBA HEMETAILIOB.
AmoTponus HeMeTauIoB (Ha puMepe
KHCIIOpoJ1a, cephl, hocdopa u yriiepoaa)
XHUMUYECKUE CBOWMCTBA TaJIOTEHOB, CEPhI U
UX COeIUHEHUN

XUMUYECKUE CBOKCTBA a30Ta, (hocdopa u
HUX COEOUHEHUN

XUMHYECKUE CBOMCTBA yIIIepO1a, KPEMHUs

U UX COeIUHECHUN

[IpuMeHeHne BaKHEUIINX HEMETAIIIIOB U UX
COEeIMHEHUN



O06001IeHre 1 cUcTEMaTU3alus 3HAHUH 110
2% TeMe «HeMmeraiuiely. Beraucienus no
ypaBHEHUSM XUMHUYECKHUX peaKIii 1

TCPMOXUMHNYCCKUC paC‘léTH

[TpakTndeckas padora Ne 3. «Pemenne
27 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME
"HemeTtamisr"y

73 Konrponsnas pabora no Temam
«Metaiep n «Hemeramisn

Heoprannueckue u oprann4yeckue
29 kucioTel. Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

AmMdoTepHble HeOpraHUYECKHe U
30 opraHnuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKHX U OPTaHUYECKUX

BELIECTB

Ponb xumun B obecrieueHun

31 AKOJIOTUYECKOM, SJHEPreTUIECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUH
MEUITTHBI
[IpencraBneHus: 00 OOMKX HAYUHBIX

32 MPUHIMIAX TPOMBIIIJIEHHOTO TOJTYYEHHUS

Ba)KHEHIIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MAaTEPHAIIOB
34 XWUMUA U 310pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME






YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






