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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE CpeAHEro o0mero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoTo 3aK0HA 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparun», TpeOboBaHMiA
K pe3yJIbTaTaM OCBOCHHUsI (hesiepaibHOM 00pa30BaTeILHOM TporpaMMBbI cpeiHero odtero oopazoBanus (OOIT
COO), npeacraieHHbIX B DeepalibHOM rocy1apcTBEeHHOM obpasoBarenbHoM crangapte COO, ¢ yuérom
Konuenuuu npenoaaBanusi yueOHOTo npeaMera « XuMus» B 00pa3zoBaTeIbHBIX opraHuzanusx Poccuiickoit
denepanny, peaau3yoLMX OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMBI, U OCHOBHBIX 1T0JIOKEHUH «CTpareruu
pa3Butusa Bocuutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsiokenue IpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MporpamMmbl MO XUMHUHU, K OINpPEAENCHUIO0 O0Ilel cTpaTeruu
oOy4deHusl, BOCIUTAHUS U Pa3BUTHUsI O0y4aIOUIMXCs CpelcTBaMU yueOHOro mpeamera «Xumus» g 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyaapHble mnojoxenus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LIEJICH, COEPIKAaHU, PE3YIbTaTOB 00yUeHHsI M TPEOOBAHUH K YPOBHIO MIOATOTOBKH
BBIITYCKHUKOB.

Xumuyeckoe o0pa3zoBaHUE, IMOJy4aeMOE BBITYCKHUKaMU OOIIe00pa30BaTeIbHON OpraHu3alluH,
SBIISICTCS HEOTHEMJIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIIY>KUT 3aBEPILIAIOIIMM 3TAllOM peaan3aliy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIOYEBBIX LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cUcTeMe
XUMHYECKOro 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHHUS U 0011IeH KYJIbTYphl YEIOBEKA, a TAKKE IKOJIOTHUYeCKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0pOBBIO U MPUPOAHOM cpefie. Peanuzyercs xuMuyeckoe o0pa3oBaHre 00y4aroInuXcsi Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHUs CpPEICTBAMH Y4€OHOTO NIpeaMera «XUMHs», COAEepKaHUE M IOCTPOCHUE KOTOPOTO
OTpe/ieNieHbI B MPOrpaMMe MO0 XUMHHU C YIETOM crielIuUKY HAYKH XUMHH, €€ 3HaYCHHS B TO3HAHUH TPUPOIBI
U B MaTepHAIbHON XM3HH OOIIECTBA, a TAKXKEe C y4ETOM OOIIMX Ieel U MPUHIUIIOB, XapaKTePU3YIOLINX
COBPEMEHHOE COCTOSTHUE CHCTEMBI cpeiHero oouiero oopasosanus B Poccuiickoit denepanuu.

XuMHSL Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIPaeT OCOO0YI0 pOJb B COBPEMEHHOU
[IUBWIIN3ALUY, B CO3JITAHIH HOBOI 0a3bl MaTepHalbHON KyJIbTypbl. OHA BHOCHT CBOW BKJIa B pOpMUpOBaHUE
paIoOHaIbHOIO HAYYHOTO MBIIIJICHUS, B CO3JJaHHE IIEIOCTHOTO MPEACTaBICHHS 00 OKPY>KaIOIEM MUPE Kak
0 €MHCTBE MPUPOJIBI U YeIOBeKa, KOTopoe (OpMUPYETCS B XUMUU HA OCHOBE MOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOILEr0 MHUpPA, OCO3HAHHUS B3aUMOCBSI3U MEXKIY CTPOCHHEM BEILIECTB, UX CBOICTBaAaMH U
BO3MOXKHBIMH 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS ¢ APYTHMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOTHEMIIEMOMN YaCThIO
MHUPOBOU KYyJBTYpHl, HEOOXOAUMBIM YCJIOBHUEM YCIEUIHOTO TpyJa W JKU3HM KaKJIOro 4jeHa oOIlecTBa.
CoBpeMeHHas XUMHUA Kak HayKa cOo3HaTelbHasl, Kak HayKa BBICOKMX TE€XHOJIOTMI HampaBjieHa Ha pelleHue
JI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOW, DHEPreTUYECKOM, MHUIIEBOMH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3JOPOBBS.

B cooTBeTrcTBUUM ¢ OOIMMH LEISIMHM U IPUHIUIIAMU CpeAHEro olmiero oOpa3oBaHus cojepiKaHue
npenMera «Xumus» (10—11 kiaccel, 6a30BbIif YpPOBEHb M3YyU€HHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJTOTOBKY OOYy4YarOIIMXCS, HEOOXOJUMYI0O MM I BBIPAOOTKHM MHUPOBO33PEHUYECKUX
OPHEHTHUPOB, YCIIEIIHOT0 BKIIOYEHUS B )KU3Hb COLIMYMa, TPOJOKEHHS 00pa30BaHMsl B pa3IMYHbIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEN.

CocraBnsiromiuMu  ipeaMeTa «XUMHs SIBISIFOTCS 0a30Bble Kypchl — «OpraHuyeckasi XUMus» u
«OOuiasi 1 HeopraHuyeckas XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJEpKaHMSI KOTOPBIX SIBJSIOTCS OCHOBBI
6a30B0Oif HayKH: cHcTeMa 3HaHUI M0 HEOPraHMYECKOW XUMUHM (C BKIIOYEHHUEM 3HAHUH W3 O0IIel XUMHM) U
opranudeckoil xumun. @opMupoBaHue JTaHHONH CHUCTEMbI 3HAHUHM MPU M3yYEHUH MpeaMeTa oOecreyrBaeT
BO3MO>XHOCTh PACCMOTPEHHUS BCETO MHOTOOOPAa3Msl BELIECTB HA OCHOBE OOIMX MOHSITUN, 3aKOHOB U TEOPH
XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Oprannueckas Xumush» U «O01as 1 HeopraHuuecKas XUMHUSD)
copMHpOBaHa B IIpOrpamMme 1o XUMUHU Ha OCHOBE CUCTEMHOTO MO/IX0/Ia K M3YUYEeHHUI0 yueOHOro Marepuania
1 00yCIJIOBJI€Ha HICTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUHN Ha ONPEeIEHHBIX TEOPETUUECKUX YPOBHSX.
Tak, B Kypce opraHn4eckoil XMMHUHU BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS
OpPraHMYECKUX COEIMHEHUH, a TAaKK€ Ha YPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX NPEJCTABICHUN O



cTpoeHuH BeniecTB. CBeeHUs 00 U3ydyaeMbIX B Kypce BEIeCTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB
710 CIIOXKHBIX OMOJOTMYECKH aKTHUBHBIX COEAMHEHUU. B Kypce opraHnueckod XMMHUU IOJIy4alOT Pa3BUTHE
chOopMHUpPOBaHHBICE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHWs TEpPBOHAYAIbHBIC TPEICTABICHUS O
XUMHYECKON CBSI3M, KJIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HX
CTPOEHHUS, 0 XMMHUYECKOMN peaKIinu.

[To HOBBIM yIJIOM 3peHUS B IIpeMeTe « XUMUs 6a30BOr0 YPOBHSI pacCMaTpPUBACTCs M3YUYCHHBIN Ha
YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs TEOpeTUYEeCKU Marepuan U (aKTOJIOTUYECKUE CBEACHUSA O
BEIIECTBAaX W XMMHYECKOW peakmuu. Tak, B 9aCTHOCTH, B Kypce «OOIIas W HEOpraHWYECKas XUMUS)
o0ydaromuMcsi TPEJOCTABISAETCSI BO3MOXHOCTh OCO3HAaTh 3HAYCHHE TNIEPUOJAMYECKOTO 3aKOHa ¢
OOIIETEOPETUYECKUX M METOAOJIOTMYECKUX MO3UIUH, TIy0XkKe MOHATh UCTOPUUYECKOe M3MEHEeHHe (PyHKUIUN
3TOr0 3aKOHA — OT 00o0IaroIen 10 00BACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUMKA O BaXHEWIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUM, CBOWCTBAaxX U
MIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKIIHIX, X CYITHOCTH U 3aKOHOMEPHOCTSIX MIPOTEKAHUS IOMOJIHICTCS
B Kypcax 10 u 11 kiaccoB sjeMeHTaMU COJIEpKaHMS, UMEIOIIMMH KYJbTYPOJIOTHYECKUI W MPUKIATHON
XapakTep. JTU 3HaHUs COCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U XUMUU C IPYTUMHU HayKaMH, PacCKpbIBAIOT
e€ poJib B IO3HABATENILHOMN U MTPAKTUUYECKOM JICSITEIbHOCTH Y€TI0OBEKA, CIOCOOCTBYIOT BOCITUTAHUIO YBAKCHUS
K IPOIIECCY TBOPUYECTBA B O0JIACTH TCOPUHU M MPAKTUYCCKUX MPUIIOKEHUN XUMHUH, IIOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBA3aHHBIX C XMMHEH, KPUTHYECKU
OCMBICIIMBAaTh MH(OPMAIMIO U NPUMEHATH €€ JUIsl MOIOJIHEHUS 3HAHUW, PElICHUS WHTEIIEKTYalbHBIX U
AKCIIEPUMEHTAJIbHBIX HMCCIIEIOBATENbCKUX 3a7ad. B 1ernom coaepkaHue y4eOHOro mpeamera «XuMus»
JTAHHOTO YPOBHS U3YUYEHUsI OPUEHTUPOBAHO HA (HOPMHUPOBAHKE Y O0YHAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
Uis  ToHUMaHus (umocodCKkUx uAeH, TaKMX KaK: MaTepHallbHOe E€JUHCTBO HEOPraHMYECKOTO H
OpPraHMYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTH
MPUPOJHBIX SIBJICHUW IyTEM OSKCICPUMEHTa W PEMICHUS MPOTUBOPEYUH MEXKITy HOBBIMH (DaKTaMH H
TEOPETHUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJOTHUUECKHUX MPOOJIeM, a TakxKe
npo0ieM cOepeKeHHs SIHEPTeTUUECKIX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUN 1 MaTEpPHAIIOB.

B mnnane pemieHus 3agady BOCHUTAHHS, Pa3BUTHUA W COLMAIM3ANUU OOYYAIOUIMXCS HPHUHSITHIE
MpOrpaMMoOil IO XMMHH TOJIXO/IbI K ONPEICIICHUIO COICPKAHUS U TIOCTPOCHHS IIPEIMETA MPEyCMaTPUBAIOT
(hopMHUpPOBaHKNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUN, UMEIOMIMX 0a30BO€ 3HAYCHUE IS PA3JIMYHBIX BHUIOB
NEeSTeNbHOCTH: pelIeHus MpoOjeM, MOWCKa, aHaimu3a M 00paboTKM HHQOpPMAIMH, HEOOXOIUMBIX IS
MPUOOPETEHUs OTbITa MPAKTUYECKON U UCCIEeIOBATENbCKON AESITeNbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MMO3HAHUH XUMHH.

B mpakTuke npenogaBaHusi XMMHUH KaK Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, TaK U Ha YPOBHE
cpenHero o6mero oOpa3oBaHUS, MPHU OMPEIEICHUU COJCPXKATEIbHON XapaKTepUCTUKU IIeNield H3ydeHus
MpeIMeTa HalpaBJIeHUEM TEePBOCTENICHHON 3HAYMMOCTH TPAIUIIMOHHO MpHU3HAETCS (OpMHpOBAHHE OCHOB
XUMUYECKON HayKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUUYECKOMN JIEATETLHOCTH YEIOBEKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOJAMYECKOM TOYKH 3PEHHS TaKOM MOAXO0Hd K
ONPEIEICHUIO LIeTIeH N3YUEHUS IPEIMETA SABIISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TTAaBHBIMH LIETSIMH M3y4YeHHS Mpeamera «Xumus» Ha 0a30BOM
yposHe (10 —11 ki1.) sABISAIOTCS:

° dbopMHpOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHUW KaK Ba)XKHEHIIEH COCTaBJISIONMIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeXkKaT KIIFOUEBBIC TOHATHS, PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHU
XUMHUH, OCBOCHHE s3bIKa HAyKH, YCBOCHHE ¥ TIOHUMAHUE CYIIHOCTH JOCTYIHBIX 00O0OIIEeHHIA
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS;

o dbopMUpOBaHUE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX
peakiuii, HeoOXOAUMBIX NIl TPUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKUX
SIBJICHUH, UMEIOLIUX MECTO B MPUPO/JIE, B TPAKTUUYECKON U MOBCEIHEBHOM )KU3HU;

o pa3BUTHE yMEHUW W CIOCOOOB JMESITEIbHOCTH, CBS3aHHBIX C HAONIOJACHHEM U OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM TIPAaBIIT 0€30MTaCHOTO 00OpaIeH!s C BEIECTBAMH.

Hapsiny ¢ atiM, copeprkatenbHas XapaKTepUCTHKA IeJIeH U 3a]1a4 U3yUeHHUs IIPEeIMETa B IIporpaMme
M0 XMMHUU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHHU C HOBBIMU MPHOPUTETAMH B CHCTEME CPETHETO



obmiero o6pazoBanus. CerofHst B MpenojaBaHUM XUMHH B OOJbIIEH CTEMeHH OTHAETCS MPEeANOYTeHHE

MPAKTUYECKOH KOMIIOHEHTE COJep>KaHusi OOydeHHUs, OpPUEHTHPOBAHHOW HA TMOJATOTOBKY BBITYCKHUKA

0011e00pa3oBaTeIbHON OPTaHU3alliH, BIIQJICIONIET0 HE HAOOPOM 3HAHMH, a ((YHKIIMOHAILHON I'PAaMOTHOCTHIO,

TO €CTh CIOCO0aMH M YMEHUSMHU aKTUBHOTO TMOJTY4YEHHUS 3HAHUN U MPUMEHEHUS UX B PEAbHOW >KU3HU JUIS

peLIeHHs MPAKTUYECKHX 3a/1a4.

B cBsi3u ¢ 3TUM IIpU U3YYEHUHU MTpeaMeTa « XUMHUS» JOMUHUPYIOIIee 3HaUeHnEe IPUOOpETaloT TaKue
LeJH U 33]1a41, KaK:

ajanTanusg oOydyaromMXcs K YCJIOBUSM JWHAMHYHO DPAa3BHBAIOIIETOCS MHUPA, (OPMHPOBAHUE
MHTEJUIEKTYyalIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIEHOMY
MPUHATHIO TPaMOTHBIX PEUICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

dopmupoBaHue y OOYYaIOUIMXCS KITIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIINH), HWMEIOIINX
YHHBEpCAIbHOE 3HAYEHHUE JUIS PAa3IMYHBIX BUAOB JAEATEIBHOCTU: PEHICHUs MpoOjeM, MOMCKa, aHAIW3a U
o0paboTku uHpOpMaNMK, HEOOXOAUMBIX AJsi MPUOOPETEHHUs OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMAaeT
BaYKHOE MECTO B IO3HAHUU XUMHUH, a TAKKE JJI OLIEHKH C IMO3ULIUN 3KOJIOTHUECKON 0€30M1acHOCTH XapaKTepa
BJIMSIHUS BEIIECTB M XMMUYECKHX IPOLIECCOB HAa OPTaHU3M YelIOBEeKa U IPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: COCOOHOCTH CaMOCTOATEIBHO MPUOOpETaTh HOBbIE 3HAHUSA MO XMMHH B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTHH IS MTOUCKA U
aHaM3a y4eOHOH M HayYHO-TIOMYJIIPHON HH(OpMAIIMA XUMUIECKOTO CO/ICPIKaHUS;

dopmupoBaHne W pa3BUTHE Yy OOYYAIOMIMXCS AaCCOUMATHBHOIO M JIOTUYECKOTO MBIIUICHUS,
HaOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MpPH
TUTAHUPOBAHUH U TPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOW HANpaBIEHHOCTH XHMHH, €&
BXHOH pOJM B PEUICHUU TIO0ATBHBIX MPOOJEM pPalMOHAIBHOTO MPHUPOIOMOIB30BAHUS, IMOIOJHEHHS
SHEPreTHUYECKUX PECYPCOB U COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpeKHOr0
OTHOIICHUS K IPUPOJIC U CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHSI OIBITa UCIIOJIB30BAHUS TOTYYESHHBIX
3HAHUH IS TPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIMSX, CBSI3aHHBIX C XUMHYECKUMH SBIICHHUSIMU.

BocnuraTte/bHBIN NOTEHIHAJ NPeMeTa peain3yercs yepes:

— TpUBJICYCHHWE BHUMAHUS OOYYAIONIMXCS K IIEHHOCTHOMY AacCHeKTy H3ydYaeMbIX Ha ypOKaxX SBJICHHH,
OpraHu3alMio0 UX paboThl € TMOJIy4aeMOW Ha YpOKE COIMAIbHO 3HauyuMoOM uH(popmarmen
WHUIIMAPOBAaHUE €€ OOCYXKIEHHs, BBICKAa3bIBAaHHS OOYYAIOIIMMUCS CBOETO MHEHHS IO €€ ITOBOIY,
BBIPAOOTKH CBOETO K HEll OTHOLICHHUS;

—  JIEMOHCTpAIMIO O0YyYarolIMMcs HPHUMEPOB OTBETCTBEHHOI'O, TPAXKAAHCKOTO IMOBEJEHHS, MPOSBICHUS
YEJIOBEKOJIIOOMS 1 I0OPOCEPACUHOCTH, Yepe3 MOAO0P COOTBETCTBYIOIINX TEKCTOB JIJIsl UTEHUS, 337124 JJIsI
peleHust, TpoOJIEeMHBIX CUTyallMi It 00CYXKJIEHHs B KJ1acce;

—  MHUIUHMPOBAHUE U MOJIEPXKKY HCCIEI0BATENbCKON IEATEIbHOCTH 00YYaOLINXCS B paMKax pean3alu
UMH MHJIUBUAYAIbHBIX MCCIEOBATENbCKUX IPOEKTOB, 4YTO JacT OOYyYaroIUMCS BO3MOXKHOCTb
prOOpPECTH HABBIK CAMOCTOSITEIFHOTO PEUICHUS TEOPETUIECKOM MpOOIeMbl, HABBIK T€HEPUPOBAHUS U
oopmieHnss COOCTBEHHBIX UAEH, HABBIK YBRXKUTEJIBHOTO OTHOILIECHHS K Uy>KUM HJIesIM, O(pOPMIIEHHBIM B
paboTrax JApYruxX HWCCIeIOBaTeNiel, HaBBIK IyOJUYHOTO BBICTYIUIGHHS TIE€pel ayJuTOpHheH,
apryMEHTHPOBAaHUS M OTCTAaUBaHUS CBOCH TOUKH 3PEHUS;

—  noOyXJeHHe 00yJarouIuxcsi COO0aTh Ha ypPOKe OOIIENPUHSATHIE HOPMBI TOBECHMS, TPaBHIIa OOIEHHS
CO cTapmMMH (TMeIarorudeckuMu pabOTHHKaMHM) M CBEPCTHUKAMH (00y4YarOUIMMUCS), MPUHIUIIBI
yueOHOM TUCIUIUIMHBI U CAMOOPTaHU3AINH;

—  NpUMEHEHHE IPyNIoBoi paboThl UM PabOTHI B Mapax, KOTOPbIE yyaT 00yUYaroIMXCsl KOMaHIHOW paboTe
Y B3aUMOJICHCTBUIO C IPYTUMHU O00YYaIOIIIMHCH.

B yueOHOM miaHe cpenHero oOmiero oopazoBaHus mpeamer «XuMus» 0a30BOr0 YpOBHS BXOIWT B
COCTaB MpeIMETHON 0071acTh « ECTeCTBEHHO-HAYYHBIE TPEMETHIY.
OO61iee 4yKcnO 4acoB, OTBEAEHHBIX JJIS M3Y4YEHHs] XMMUHU, Ha 0a30BOM ypOBHE CpeIHEro oOuiero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJTACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHHU

[Ipenmer opraHuyeckoil XuUMUU: €€ BO3SHMKHOBEHME, PAa3BUTHE U 3HAYEHHE B IOJIYYEHHH HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpoeHHs OopraHuyeckux coeauHeHuid A. M. BytnepoBa, €€ OCHOBHBIE
nosiokeHus. CTpykTypHble (hOpMyIIibl OpraHMyecKux BemiecTB. ['omonorus, nusomepusi. XuMHUECKas CBSI3b B
OpPraHUYECKUX COECIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCUPHUKAIMM OPraHWYECKHX BEIIEeCTB. HOMEHKiIaTypa OpraHHYecKUX
COEIUHEHUI (CUCTeMaTHyecKas) W TpUBHUAJIbHBIE Ha3BaHUS BAKHEUIIMX NPEJICTaBUTENIECH KJIacCOB
OpraHUYECKUX BEUIECTB.

DKCcrepuMEHTAIbHBIE METObl U3yUYEHHUS BEUIECTB M UX MPEBpAIlleHUN: 03HaKOMJICHHE C 00pa3lamMu
OpPraHMYECKUX BEILECTB U MaTepHalaMd Ha MX OCHOBE, MOJAEIMPOBAHNUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB,
HaOJIOZICHNE W ONHMCAaHHWE JEMOHCTPALMOHHBIX OMBITOB IO IMPEBPAIIECHUIO OPraHMYECKHX BEIIECTB IPH
HarpeBaHuu (IIaBjeHUe, 00yrIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUNA PsiA. MeTaH M 3TaH — MPOCTEHIINE MPEACTABUTEIN
aJIKaHOB: ()M3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkiuy 3aMeIIeHIs] U TOPEHUS ), HAXOXKICHUE B IPUPO/IE,
MOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psA. OTWUIEH U MPONWIEH — MpPOCTEHIINe
IIPEJICTaBUTENHN AIKEHOB: (PU3NUYECKUE U XUMUYECKHE CBOMCTBA (peaklMy I'MIPUPOBAaHUS, FaJIOr€HUPOBaHMS,
rupaTaliy, OKUCIECHUS U NOJIMMEPU3ALIUHN ), IOTYYEHHE U IPUMEHEHUE.

Anxanuensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOICTBa
(peakuus nonuMepu3zanun). [lomydeHrne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: cOCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMYECKUH psf. AUETWIEH — IpocTeHImii
MIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (peakluy I'IpUpOBaHus,
raJJOreHUPOBAHUS, THAPATAILlUH, TOPEHNUS ), OJyYeHHUE U IPUMEHEHHE.

Apensl. benzon: coctas, cTpoeHue, GU3NUECKUE U XUMUUYECKHE CBOIMCTBA (peakuy raJloreHupoBaHus
Y HUTPOBAaHUs ), HOJy4YeHUE U IPUMEHEHUeE. T01yon: cocmas, cmpoenue, puzuieckue u XumMuiecKue coucmaed
(peaxyuu 2ano2eHupo8anUs U HUMpPOBAaHUs), NoryyeHue u npumeHenue. TOKCHYHOCTb apeHoB. ['eHeTnueckas
CBSI3b MEXKY YIJI€BOJOPOAAMH, IPUHAUICKAIMMHU K Pa3JIMYHBIM KJIaCCaM.

[TpupoHble UCTOYHHUKH YTI€BOAOPOAOB. [IpupoaHblii ra3 u nonyTHele HedTaHbIe Ta3bl. HedTh 1 e
npoucxoxaeHue. CrnocoObl nepepaboTKu He(TU: MEeperoHka, KPeKUHI (TepMUYECKUI, KaTalUTUYECKHUil),
nuposau3. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yromib
U MIPOJTYKTHI €Tr0 NepepadOoTKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YyUeHMs BELIECTB U UX MPEBpAlleHU: 03HAKOMJIEHHE ¢ 00pa3liaMu
I1acTMacc, Kay4yyKoB U pe3uHbl, Koutekinu «Hed1b» 1 «Yronb», MoeTnpoBaHue MOJIEKYJ YTIJIEBOAOPO/IOB
Y rajJloreHOINPOM3BOIHBIX, TPOBEICHIE NPAKTUYECKON pabOThI: MOJIyYeHHE 3TUJIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHsle 3anaun.

Brruncrienus no ypaBHeHUIO XUMUYECKON peakiuu (Macchbl, 00béMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA
WIM TIPOJYKTa Peakluu MO M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOIO M3 MCXOIHBIX BEIIECTB HIIU
MPOJYKTOB PEAKIUN).

Kucnopoacoaepxamue oprannyeckie coeANHEHUs!

[IpenensHble OJHOATOMHBIE CHHUPTHI. MeETaHON M 3TaHON: CTPOCHHE, (U3UUECKUE M XMUMUYECKHE
CBOMCTBA (peaKIiM ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOI0POJIaMU, TOpPEHUE), TpuMeHeHne. Bogopoanbie
CBSI3M MEXY MOJIEKYJIaMU CIUPTOB. J[elicTBHEe MeTaHOa U ATaHOJIAa Ha OPTaHU3M YeJIOBEKa.




MHoroaroMHble CHHUPTHL. DTHIEHTJIMKONb M TIULEPUH: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOICTBa (B3aUMO/ICHCTBHUE CO LIEIOYHBIMHU METAJIJIaMH, KaYEeCTBEHHAs! PEaKI[isi HA MHOTOATOMHBIE CITUPTBHI).
JlelicTBue Ha opraHu3m 4desioBeka. [[pumMeHeHne riavieprHa u STUIICHTITUKOJIS.

@DeHo: CTpOCHHE MOJICKYJbl, (U3MYECKHEe W XHUMHUYECKHE CBOWMCTBA. TOKCHYHOCTH (peHOINA.
[Tpumenenue peHona.

Anpaeruabl U xKemowvl. DopManbleruj, aueTalblIeruj: CTPOCHUE, (U3HUECKHEe U XUMHUYECKHUE
CBOICTBA (peaKIM1 OKUCICHHS U BOCCTAHOBIICHUS, KAUeCTBEHHbIE PEaKIMu), MOJyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE IpeNeIbHbIE KApOOHOBBIE KUCIOTHI. MypaBbHHAasi U YKCYCHasi KUCJIOTBL: CTPOEHHUE,
¢u3nveckue U XMMHYECKHE CBOMCTBa (CBOICTBaA, OoOIIME IS Kiacca KUCIIOT, peakius >TepH]UKaiun),
nojiydueHue u npuMernenue. CteapuHoOBast U OJCMHOBAsE KUCIOTHI KaK MPEICTaBUTENIN BBICHINX KapOOHOBBIX
KHCIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'mpponus xupos. [IpuMenenue xupoB. buosornueckas posib KUPOB.

VYrneBoabl: cocTtaB, Kiaccu(uKalus yrieBoJoB (MOHO-, AU- M monucaxapuisl). [nmokoza —
MPOCTEHIINI MOHOCAXapuJl: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYEeCKHe U XUMHYECKHE CBOWCTBa
(B3aumogpeiictBue ¢ ruppokcuaoMm Meau(ll), oxucnenume ammuadHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B NPUPOJE, NPUMEHEHHE, OUOJOTHYECKass pOJib.
®ortocunre3. pykTo3a Kak U30Mep IITIOKO3BbI.

Kpaxman u nemnronos3a kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmaiia ¥ 1esuirono3sl. Gusnueckue
U XMMHUYECKUE CBOMCTBA Kpaxmasia (TUApPOIIN3, KAaUeCTBEHHAs! PEaKILMsI C HOJIOM).

DKcrepuMEHTAJIbHbIE METO/bl U3YUYEHHS BELIECTB M MX IMPEBPALLEHUI: IPOBEACHUE, HAOIIOACHUE U
ONMMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU OJIHOATOMHBIX CIIMPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
runpokcuom mMenu(l1)), anpaernnoB (OKuCICHHE aMMHAYHBIM pacTBOPOM okcuia cepedpa(l) u ruaporcugom
menu(ll), B3aumoelicTBue Kpaxmajia ¢ MOJOM), IIPOBEICHHUE MPAKTHUECKOM padOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTBI.

Pacuérnbie 3amaun.

Boruncnenus o ypaBHEHUIO XUMUYECKOU peaklinuy (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO BELIECTBA
WIM MPOJIYKTa peakluu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO M3 MCXOIHBIX BELIECTB HIIN
MPOAYKTOB PEAKIIMHN).

A3oTconeprKaliye OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble Oprannyeckue coeanHenns. dusnueckne 1 XMMHUYECKUE CBOMCTBA
aMHHOKHCIIOT (Ha IpuMepe rnirHa). bruonornyeckoe 3HaueHre aMuHOKUCIOT. [lentusl.

benkn kak nmpHUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TpeTUYHAs
CTPYKTypa OenKoB. XMMHUECKHE CBOHCTBAa OEIKOB: TMAPOJN3, JI€HATypalysi, KayeCTBEHHbIE PEakluu Ha
OeNKHU.

DKcrepuMEHTAJIbHbIE METOJIbl M3YUYEHMsI BELIECTB M WX IMPEBpALCHUI: HaONIOJEHWE M ONHCaHHE
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATypaLusl OEIKOB ITPU HArPEBAHUH, LIBETHBIE PEaKIIUU OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OCHOBHBIE MOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO, CTEeNeHb MOJIMMEpU3al, CpedHsas MoyeKyspHas Macca. (OCHOBHbIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U MOJIMKOHICHCALHs.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yUeHHsI BEIIECTB M MX MPEBpAILCHU: 03HAKOMJICHHE ¢ o0pa3iaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXNpeOMETHBIX CBSI3€d IpU M3yYEeHUU opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk W IOHSATHUH,
ABJIAIOIINXCSI CHCTEMHBIMHM JUIS OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYUYHOI'O IIMKJIA.

OO01ue ecTecTBEHHO-HAayYHbIE MMOHATHS: SBJIEHUE, HAyYHbIM (DakT, TUIoTe3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KJ1accuuKaus, NepuoJuIHOCTb, HAOJI0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE.



dwusnka: Matepus, YHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHbB, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMYNHBI U SIMHUIIBI UX U3MEPEHUSI.

buonorus: xknetka, opranusm, 6uocdepa, oOMEH BEIECTB B Opranu3Me, (HOTOCHHTE3, OMOIOTUYECKH
aKTUBHBIC BellecTBa (O€IKH, YTIIEBOABI, JKUPBI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHosOrHMs: THINEBbIE TPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAaHUS, MOIOIIUE CPENICTBA,
JICKApCTBEHHBIC U KOCMETUYECKUE TIpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teoperudeckne 0CHOBbI XMMHH

XUMHYECKUH 3eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs O0O0JIOYKA. DHEPreTHYCCKUE
YPOBHH, IIOAYPOBHU. ATOMHBIEC OpOHTAIH, S-, P-, d- 3eMeHTbI. OCOOCHHOCTH paCIpeIeICH s 3JICKTPOHOB I10
OopOUTAIISIM B aTOMaXx 3JIEMEHTOB MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(MUTYpAIIHS aTOMOB.

[lepuoanueckuii 3axoH u [lepuonnyeckas cucreMa xumuueckux 3iaemMeHToB . 1. MenneneeBa. Csi3b
nepuoanueckoro 3akoHa u Ilepumoamnueckoil cucrembl xumuyeckux snemeHtoB J[. M. MenneneeBa ¢
COBPEMEHHOU TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB XUMHYECKUX AJIEMEHTOB U
00pa3yeMbIX HMHU MTPOCTHIX U CIOKHBIX BEHIECTB 10 TPYIIIaM H IIeprojaM. 3HaYCHHE MEPUOINIECKOT0 3aKOHA
B Pa3BUTHU HAYKH.

CtpoeHue BemiecTBa. XMMHUYecKasi CBsS3b. BHIbI XMMHUECKON CBA3M (KOBaJCHTHAas HEMOJSpHAas U
MoJIApHasi, MOHHAs, MeTajinyeckas). MexaHu3mMbl 00pa30BaHUS KOBAJICHTHOM XUMHUYECKOW CBS3H
(oOMeHHBI W JTOHOPHO-aKUENTOPHBIN). BomoponHas cBs3b. BalleHTHOCTh. JEKTPOOTPHUIIATEIBHOCTD.
Crenens okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKyISIPHOrO M HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA.
THunel KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALNIMYECKON PEIIETKH.

[TonsiTre o aucnepcHbIX cucreMax. McTuHHbBIE U KOJTOUIHBIE pacTBOpBL. MaccoBast 1015l BEIIECTBA B
pacTBope.

Knaccudukanus HeopraHuyeckux coenuHeHuil. HoMmeHknaTypa HEOPraHUYECKUX  BEIIECTB.
I'eneTnyeckasi CBSI3b HEOPraHUYECKHUX BEILLIECTB, IPUHAICKALIUX K PA3TUUYHBIM KJIACCaAM.

Xumnyeckas peakuus. Knaccuduxanus XMMHUYECKHMX peaKIUil B HEOPraHMYECKON M OpraHHYecKoil
XUMUHU. 3aKOH COXpPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUs M MPEBPAIICHUS SHEPTUHU NP XUMUUECKHUX
peakusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIU4HbIX (hakTopoB. OOpaTHMble peakiuu. XUMUYECKOe
paBHOBecHe. DAKTOPHI, BIUSIOMINE HA COCTOSTHUE XUMHUYeCKOro paBHoBecus. [Tpunuun Jle [Hlarenbe.

OnexkTponutuyeckas auccoruanus. CunpHble U ciaOble 31ekTponuThl. Cpeaa BOAHBIX PAacTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, HIEJI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNEepUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB M WX TMPEBpAIICHUI: JEMOHCTpaIus TabIuIl
«Ilepmognyeckas cucrema xumuueckux odiaemeHToB [ M. MengeneeBay, wu3ydeHHe MoJaeIEH
KPUCTANTMYECKUX PEHIETOK, HAOMIOJIEHUE M OMKMCAHWE JEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(pa3znoxeHue nepokcuia BOJOpoa B MPUCYTCTBUM KaTalu3aTopa, ONpeeieHUe Cpeibl pACTBOPOB BEIECTB
C IOMOIIbIO YHUBEPCATHLHOTO UHINKATOPA, pEaKIMU HOHHOTO 0OMEHa), MPOBECHNE TPAKTHUECKON padoThI
«BnusiHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIIHI.

Pacuérneie 3amaymn.

Pacuérel o ypaBHEHHSIM XUMUYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BAaHUEM TMOHATUS «MACCOBAasi J0JIsl BEILIECTBAY.

Heopranuueckasi xummust



Hemeramnbl. Ilonoxxenune HemeramioB B Ilepuomuueckoil cucteMe xumMuueckux 3nemeHToB I, U.
MeHneneeBa ¥ OCOOCHHOCTH CTpOoeHUs aromMoB. Du3nueckne CBOWCTBA HEMETALIOB. AJUIOTPOIHUS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBAa BKHEHIIMX HEMETAJUIOB (TajOreHOB, Cephl, a3oTa, ¢ochopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIVIOB M UX COCIMHEHUN.

Metamubl. Ilonoxxenune MetaiioB B Ilepuogmyeckoid cucteMe Xumudeckux syemeHtoB [ U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0U4eK aToMoB MeTawioB. OOmme (usnveckue
cBoiicTBa MeTasuioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HATPSHKEHUH METaIIOB.

XHWMHYECKHE CBOMCTBA BAXKHEUIIMX METAILIOB (HATPUM, KA, KAIbIIMA, MAarHUH, aJFOMUHHM, ITUHK,
XpOM, JKeJe30, Me/ib) U UX COCTUHEHUH.

OO6mre ciocoObl oyYeHHst MeTayuIoB. [IpiMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJIbI HM3Y4Y€HHUsS BEHIECTB MU HMX MPEBPAICHUN: H3YYCHUE KOJUICKIUU
«Meramel UM CIUIaBb», OOpa3lOB HEMETAJIOB, PEIIEHHWE SKCIEPUMEHTANbHBIX 3ajad, HaOIoJeHHe U
ONHCaHUE JEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX OIBITOB (B3aMMOACHCTBHE THAPOKCHIA AITIOMHHHS C
pacTBOpaMH KUCJIOT U IIEI04YeH, KaYeCTBEHHbIE PEAKIIMU HAa KATUOHBI METAJLJIOB).

Pacuérnpie 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WIIH
00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOMMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMuA " )KU3Hb

Ponp xumum B o0ecrieueHrur IKOJIOTUYECKOM, SHEPreTHUECKON U MUIEBO 0e30MacHOCTH, Pa3BUTHH
MeauiuHbl. [loHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIUM.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO IMOJYYEHUS BaXKHEUIIINX BEIIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEPUATIOB: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, Kpacku, CTEKIIO0, KepaMHKa, MaTepuaibl Uil 3JIEKTPOHUKH, HAHOMAaTepUaibl, OpraHUYECKUEe U
MUHEpaJbHbIE YA00pEHUsI.

XuMHsi U 370pOBbE YETOBEKA: MpaBWja HCIIOIb30BaHUS JICKAPCTBEHHBIX IIPENaparoB, IMpaBHIIa
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbie CBS3H.

Peanu3anus MexXnpeaMETHBIX CBSI3€i Mpu M3ydeHHH oOIIel U Heopranudeckoil xumuu B 11 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TIOHATHMH,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TMOHATHUS: HAy4HbIN (DakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAllU3, CHUHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBIICHUE.

dusnka: MaTepus, SHEPTusi, Macca, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOT, PaINOAKTUBHOCTD,
MOJIEKYJIa, JHEPTETUUYECKUN YPOBEHB, BEIIECTBO, TEI0, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBa, (pru3nyeckue
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMHUHBI, 00MEH
BEIIIECTB B OPTaHHU3ME.

['eorpadmusi: MuHEpaAIBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE NCKOMTAEMbIE, TOTIUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIIUIEHHOCTh, (hapMarieBTHIecKast
MPOMBIIIIJICHHOCTh, TPOM3BOJCTBO KOCMETHYECKHUX TIpErapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJibTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrpamMm
cpenHero obuiero oopa3zoBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeIMETHBIM). HaydHo-MeTonuueckoit
OCHOBOH U1 pa3pabOTKH IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IPOTPaMM CpeHEero o0miero oopazoBaHus
SBJIAETCSL CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATENBHOCTHBIM MOJAXOJOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHEro ooOIero o0pa3oBaHUs BbBIJCIEHBI CIEAYIONIHE
COCTaBJISIOLIHE:

0CO3HAHME 00YYAIOIUMHUCS POCCUHCKON TPasKIaHCKON MACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEILHOCTH U CaMOOIIPEEIICHUIO;

HaJIM4YMe MOTHBALIUU K 00YUEHHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUHN JTMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMxcs PyKOBOJCTBOBATHCS B CBOEH NIEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIMMU IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJMuue TPABOCO3HAHUS D3KOJOTMYECKOW KYJIBTYpbl MU CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTh
KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS NpeaMeTa «XUMHUsS» JIOCTHTaloTCs B €IUHCTBE Y4eOHOU u
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKHMMH, COLUUOKYJIbTYPHBIMH, JYyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSAMHU U HJI€aJaMH POCCUICKOr0 IpakJJaHCKOTO 00LIeCTBa, IPUHATHIMU B OOIIECTBE
HOpPMaMu U NpaBUJIaMHU IIOBEJEHUS, CHOCOOCTBYIOLIMMH IPOIECCaM CaMOIO3HAHMS, CaMOpPAa3BUTHUS U
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH O0YYaOIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTPaKaloT CHOPMHPOBAHHOCTH ONbBITA
[I03HABATEIbHON U NPAKTUYECKOW JEATEIbHOCTU OOYYaroIIMXCS 0 peau3aluy MPUHATHIX B 00ILECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTO BOCIIUTAHMS

OCO3HaHUs 00YYaroIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH, YBXKEHHUS K 3aKOHY U
MPaBOMOPSJIKY;

MIPEACTABJICHUS O COIMAIbHBIX HOPMaX U MpaBUiiaX MEKIUIYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW NEATENHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTHUX MPU aHATH3E
Pa3IMYHbIX BUJOB Y4EOHOM 1A TENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacCJIeIUI0 OT€YECTBEHHON XUMUU;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TMPAKTUYECKOTO TMPUMEHEHUS] XUMHH,
OCO3HaHHUS TOTO, YTO JIOCTH)KEHUS HAyKH €CThb pe3yJbTaT JIMTENbHBIX HAOIIOJAEHHH, KPOMOTIUBBIX
AKCMEPUMEHTAIIbHBIX MIOUCKOB, MIOCTOSTHHOTO TPYJa YUYEHBIX U MIPAKTUKOB;

WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B IMOJIYYEHHWH W TMOCIEAYIOIIEM aHaiu3e WH(OpMalnuu o
MEePEAOBBIX TOCTHIKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIIGHMBAaTh CUTYyallMH, CBS3aHHBIE C XHUMHUYECKUMH SBICHHUSIMH, W TMPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHHBATH CBOE MOBEICHUE W TIOCTYIIKH CBOMX TOBAPHINEH C TIO3UIIMNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBbSI:



MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30I1acHOro odpas3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

coOmroieHnst paBuil O6e30macHOro oOpaIlieHusl ¢ BeIIecTBaMH B OBITY, TIOBCETHEBHOM XWU3HU U B
TPYAOBOM JAEATEIBHOCTH;

MOHWUMAHUS I[IEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUIGKTHBHOTO OE€30TMacHOTO IOBEJACHUS B
CUTYAIUAX, YTPOXKAIOUTUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCJEJCTBUN M HEMPUITHS BPEIHBIX MPHUBBIUCK (YHOTPEOJICHHUS aKOTOJIsI, HAPKOTHKOB,
KypeHUs1);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMITETEHTHOCTH B Yy4e€OHO-HCCIICIOBATEIBCKON ICATEIBHOCTH, OOIIECTBEHHO
TOJIE3HOM, TBOPUYECKOM U IPYTUX BHUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a/lay COIMAIbHOW HAMpPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IKOJIbI);

HWHTEpeca K MPaKTHYECKOMY H3YYCHHIO MpodecCcHil pa3jIuvyHOro pPojJia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI MPEMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUS K TPYAY, JIOISAM TpyJa U pe3yJibTaTaM TPYI0BOH €S TEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHAYaJIbHOM TPAeKTOPUU OOpa3oBaHus, OyIylIeH
npodeccun W peanuzal COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIC, KaK MCTOYHUKY CYIIECTBOBAHUS KU3HU HA
3emure;

MMOHUMAaHHUS TJ100aJIbHOTO XapaKTepa dKOJOTHYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX ITPOLIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAHUSI HEOOXOJUMOCTH UCIOJIb30BAHUSA JIOCTMIKCHUH XUMHUHU Uil PEIIEHUS BOMPOCOB
PaIMOHAIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMpUATUS ACHCTBHI, NPUHOCALIMX BpEeA OKPYKAIOLIEH NPUPOTHOM cpene, yMEHHUS
MPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTMYECKHE TMOCJIEICTBUS MPEANPUHUMACMBIX JIEUCTBUU U
MpeA0TBpaIIaTh UX;

HaJU4MUsl Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, YKOJIOTHYECKOM KYJIbTYpbI, OINbITA AEATEIbHOCTH
9KOJIOTUYECKON HAINpPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMM B MTO3HABATENIbHOW, KOMMYHUKAaTUBHOM
Y COITMALHOM MPAKTUKE, CTIOCOOHOCTH M YMEHHUSI aKTUBHO TIPOTHUBOCTOSTH UACOIOTUH XeMOGpOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPAKTUKH;

MMOHUMAaHUS CTeU(PUKA XUMUU KaK HayKH, OCO3HaHUA €€ pojii B (POPMUPOBAHUU PAIHOHAILHOTO
Hay4YHOTO MBIIIJICHUS, CO3JaHUU LETOCTHOTO MPEJCTaBIECHUS 00 OKPYXKAIOIIEM MHpPE KaK O €IMHCTBE
MPUPOABI U YETOBEKa, B TMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHHWH MpoOJIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHUS;

yOE)KIEHHOCTU B 0CO00M 3HAYMMOCTH XUMUU JIJIsl COBPEMEHHOM LIMBUJIM3ALMU: B €€ TYMaHUCTHUECKON
HaIPaBJIEHHOCTH ¥ BAKHOW POJIM B CO3/IaHUHM HOBOM 0a3bl MaTEPUAIBHOU KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX
mpo0JieM yCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTHUECKON, MHUIIEBOM U AKOJIOTUYECKOM
0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUEHUH YCIOBHM YCHEIIHOTO TpyAa W DKOJIOTUYECKH
KOM(OPTHOM KM3HU KaXKJOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHHUSI CYIIHOCTH METOJIOB TIO3HAHUS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh IOJy4aeMble 3HAHUS MJId aHAu3a M OOBSICHEHUS
SBIIGHUW OKPYXAIOIIET0 MHpa U TPOUCXOASIIMX B HEM WU3MEHEHUH, YMEHHUs JelnaTb OO0OCHOBaHHBIC
3aKJIIOUEHUs] Ha OCHOBE HAYYHBIX (JAKTOB M HUMEIOIIMXCS TaHHBIX C IENbI0 TMOMYyYeHUs JOCTOBEPHBIX
BBLIBOJIOB;

CITOCOOHOCTH CaMOCTOSITETFHO UCTIOIB30BATh XUMUYECKHE 3HAHMSI JIJIS1 pEIICHUS TPOOJIEM B peaTbHBIX
KU3HEHHBIX CUTYAIMSIX;



MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAaHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTepeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax mpophecCHOHATBHON AeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yJabTaThl OCBOCHUS Y4eOHOro mpeameTa « XUMHUA» Ha YPOBHE CPEIHEro OOIIEero
o0pa30BaHMs BKIIOYAIOT:

3HAYUMBIC  JIi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUIUIMHAPHBIE
(MeXIpeIMeTHbIE) OOIEHAYYHBIC TOHSATHS, OTPAXKAMIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPA H
crenu(uKy METOJO0B MO3HAHHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIusi,
SBJIGHUE, MPOLIECC, CUCTeMa, Hay4yHbIH (akT, MPHUHIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHKE, HAOIIOIeHNE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

yHUBEpCaJdbHbIe Y4YeOHbIC JeiCcTBUS (ITO3HABATENIBbHBIE, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
oOecnieunBamomue ¢GopMupoBanue (yHKIUOHAJIBHOW TPaMOTHOCTH W COLMAIbHOW KOMIIETEHLIUU
oOydJaronmxcs;

CIIOCOOHOCTh O0YYaIONIMXCS UCIOIB30BAaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUCCKUE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHOMN M COIIMAILHOM MTPaKTUKE.

MertanpeameTHble  pe3yibTaThl  OTPAXKAIOT  OBNAJACHHE  YHHUBEPCAIbHBIMH  Y4EOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBiaieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€CTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE TeiiCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaTU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpEeAeNATh LENH NAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM MX JOCTHIKECHHS, COOTHOCHTD
PE3YJIBTATHI ISATSIIBHOCTH C TTOCTABIICHHBIMHE LIETISIMHU;

MCIIOJIb30BaTh MPH OCBOCHHH 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTSATH XapaKTEPHBIS
MPU3HAKKA TIOHSITHA W yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TIOHSATHS JUIS
00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKAIIMK BEIIECTB U XUMHUYECKHUX PEaAKIIHii;

YCTaHABJIMBATh MTPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTy H3y4aeMbIMHU SBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIyKTUBHBIC, JEAYKTHBHBIC, II0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUAX, (OPMYITUPOBATEH BHIBOBI U 3aKIIIOUEHUS;

MPUMEHSTh B TMpOIIECCe MO3HAHUSA, MCIOJNb3yeMble B XMMHUU CHMBOJIHYECKHE (3HAKOBBIC) MOJEIH,
PeoOpa3OBEIBATE MOJICIBHBIC TPEICTABICHUS — XUMHYECKHHA 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
dbopMyIia, ypaBHCHHE XUMHUYCCKOW PEAKIMU — MPU PEIICHUH YYeOHBIX TO3HABATECIHHBIX W MPAKTUYCCKUX
3a/la4, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKITHI.

2) 0a30BbIe HCCIeN0BATENbCKHE € CTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUUYCSCKUX PEAKITU;

dbopMynupoBaTh LETH U 3aJa4d KCCIENOBAHUS, HCIIOJNB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENHLHO
chopMyIIMPOBAHHBIE BOMPOCH B KAU€CTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUSI TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIIFHOTO TUIAHUPOBAHUS W MPOBEJCHUS YUYCHHYESCKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHS HaOMIOAaTh 3a XOAOM IMIPOIlecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3ynbTar, ¢GopMyIupoBaTh O00OOIIEHHS W BBIBOJBI OTHOCHUTENHHO JOCTOBEPHOCTH PE3yIHTATOB
WCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON padoTe;

MPUOOPETATh OIBIT YYCHWYSCKOW HCCIICIOBATEIbCKOW W IMPOCKTHOW JESATeIbHOCTH, TPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHLHOMY TIOMCKY METOJOB pELICHUS MPaKTUYECKUX 3a1ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB TIO3HAHHUS.

3) padora ¢ unopmaumeii:

OPHUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHHKAX WHGOpMAIMu (HAYYHO-TIOMYJIApHAS JUTepaTypa
XUMHYECKOTO COJIEp>KaHusl, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaTU3UpoBaTh HWH(OPMAIIUIO



pa3aMYHbIX BHUJAOB U (OpM  MpeACTaBICHHS, KPUTUYECKH OLIEHHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampOChl U MPUMEHATH Pa3IUYHble METONbI MPU MOUCKE W 0TOOpe HHpOpMaluH,
HEOO0XOMMO 7151 BBIITOTHEHHS yUEOHBIX 33/1a4 ONPEAeIEHHOTO TUIIA;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (GopMy mpelcTaBieHus nH(opmanuu (cxemsbl, rpadukw,
JarpamMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTOJb30BAaTh HAy4YHBIH S3BIK B KayeCTBE CpEICTBA NpU paboTe ¢ XUMHUUECKOW HH(pOpMaIuei:
MIPUMEHATh MEXMpeIMETHbIE ((PU3NIECKHE U MAaTEMATHICCKHE) 3HAKU M CUMBOJIBI, POpMYJIBI, a00OpeBHATYPHI,
HOMEHKJIATYDPY;

MCIOJIB30BATh U MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OBiajieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOIl TeMbI B X0/1€ JHAJIOra U/UIM JUCKYCCHH, BHICKA3bIBaTh
uaeu, GopMyarpoBaTh CBOU MPEIIOKEHUS OTHOCUTEIHHO BHIIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MpE3CHTAlleld  pe3ylbTaTOB  II0O3HABATENBHOW  JEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITENIPHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBIMOJIHEHUH XHMHYECKOTO OSKCIIEPHMEHTA,
MPAKTUYECKON pabOThI [0 UCCIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peau3alui YYeOHOro MpoeKTa u
(dbopMyupoBaTh BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS MO3UIUHN B
X0JIe 00CYX)IeHHUS 1 0OMeHa MHEHHSIMH.

OgiaieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TTO3HABATEIbHYIO JIESATEIBHOCTD, ONpeaesis eé
LeMH U 3aJa4d, KOHTPOJIMPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh MpEASIaraeMblil alrOpUTM
JCWCTBUI TIpW BBIMOJHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3aj]ad, BBIOMpaTh Hamboiee 3(PpQeKTHBHBIHN
CTOCO0 MX PEelICHUS C yUETOM MOITY4YEeHHUS! HOBBIX 3HAHUN O BEIIECTBAX M XUMHUECKUX PEaAKIIUsX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH AESITEbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIbTATDI
10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHnyeckast XuMHUs OTPAKAOT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUNA O XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYUYHOW KapTHHBI
MHUpa, POJIU XUMHUH B TIO3HAHUH SIBJICHUHN TIPUPOIBI, B POPMUPOBAHUN MBITIUICHUS M KYJIBTYPBI IMYHOCTH, €€
(YHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOAMMOW ISl PEHICHUS NPAKTUYECKUX 3a7a4 U IKOJOTHYECKHU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPeAe;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHHUM, KOTOpAss BKJIIOYAET: OCHOBOIIOJATAIOLINE TOHATHUSA
(XMMUYEeCKUIl ~ 3JIE€MEHT, aTOM, OJJIEKTPOHHas  000JOYKa  aToMa,  MOJIEKyJla,  BAJEHTHOCTD,
AIEKTPOOTPHUIIATENIFHOCTD, XUMUYECKas CBsI3b, CTPYKTYpHas popmyia (pa3BEpHyTasi U COKpaAIIEHHAs ), MOJIb,
MOJIIpHasi Macca, MOJSIPHBIA 00BEM, YIIEepOAHBIN CKeNeT, (PYHKIMOHANbHAS TPYINa, pajauKall, U30MepHs,
HU30MEPBI, TOMOJIOTHYECKUIN PAZl, TOMOJIOTH, YIJIEBOJOPO/bI, KHACIOPOA U Aa30TCOAEPKAIIME COCIAUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI
CTpOEHHUsI OpraHudeckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUN; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE IOHUMAHUS IPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DakTOIOTMYecKHe CBEIEHHUS O CBOWCTBAaX, COCTaBe, MOIYYEHUH H
0€301acHOM HCIOJIb30BAaHWN BXKHEHIIIMX OPTaHMYECKHX BEIIECTB B OBITY M MPAKTHUUYECKOW NESATEIbHOCTH
YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBIIBISATH XapaKTepHbIC MPHU3HAKA TMOHITHUM, yCTaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPHU ONMMCAHUU COCTABA, CTPOCHUS U IPEBPAILCHUI
OpraHNYE€CKUX COCTUHECHUI;



c(hOpMUPOBAHHOCTh YMEHUI UCITIOJIb30BATh XUMUUECKYIO CHMBOJIHMKY JJIsl COCTABJICHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) HOpMyYJT OPraHUYECKUX BEIECTB U YPAaBHEHUN XUMUYECKUX
peakiuii, U3roTaBIMBaTh MOAEIA MOJIEKYJ OPraHUYECKHUX BEIIECTB IS MIUTFOCTPALMU UX XMMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OPMHPOBAHHOCTH YMEHHH yCTaHABINBAThH IPHHAICKHOCTh U3YUYEHHBIX OPIraHUYECKUX BEUIECTB 1O
UX COCTaBy M CTPOCHHMIO K OMNPENEIEHHOMY KIACCY/TpyIIe COeIWHEHUH (YTrIeBOJOpObl, KUCIOPOA H
a30TcojiepXKalllie COSAMHEHMs, BBICOKOMOJICKYJISIPHbIE COEJUHEHHs), JaBaTb MM Ha3BaHUS IO
cucremarnyeckoir HoMeHknatype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIC HA3BAaHHS OTICIIBHBIX
OpPraHUYECKUX BEIIECTB (3TUJICH, MIPOMHIICH, alleTHIICH, ATUJICHIJIMKOIb, TIIULEPUH, (heHoT, GopMabaeTH,
aueTanbJerul, MypaBbUHasl KHCIIOTa, YKCYCHas KHUCIIOTa, OJEMHOBAas KHCIIOTA, CTEApUHOBAs KHUCIOTA,
III0K03a, PpyKTO3a, Kpaxmall, [eJIIHI03a, TIIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACIATh BHUIBI XUMHUECKOW CBS3M B OPraHUYECKHUX COEAMHEHHSIX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSITH MOJI0XKEHHS TEOPHH CTPOCHUS OpraHM4ecKux BeuiecTs A. M.
BytnepoBa asns 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
MAacchl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUINYECKHE U XHMHUYECKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTENCH PA3TUYHBIX KIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, STHJICH,
MpOMNWJIeH, aneTuieH, OyraaueH-1,3, metunOyramueH-1,3, OeH301, METaHON, 3TaHOJ, STUJICHIJIMKOIb,
[NIMLEPUH, (EHOJ, aleTalblern]l, MypaBbUHAas M YKCYCHas KHUCIJIOTHI, IJIIOKO3a, Kpaxmaj, LeJJI0j03a,
aMUHOYKCYCHasl ~KHUCJIOTa), WUIIOCTPUPOBaTb TI'E€HETHMYECKYI0 CBA3b MEXKIYy HHUMHU YpPaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

cOPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaThb MCTOYHUKH YTJIEBOJOPOIHOTO ChIPhs (HE(TH,
IIPUPOJHBII ra3, yroip), Clioco0Obl UX NMEPEPadOTKHU U MPAKTUUECKOE IPUMEHEHNE IIPOAYKTOB IepepaboTKu;

c(OPMHPOBAHHOCTh YMEHHI MPOBOANUTH BBIYMCICHUS 110 XUMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA UITU MPOAYKTa PEAKIIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHI BJIaJIETh CHCTEMOW 3HAHUK 00 OCHOBHBIX METO/aX HAYYHOTO MMO3HAHMSA,
HCIOJIb3YEMBIX B XHMHUU IPU H3YYEHHUU BEIIECTB M XUMHUYECKUX SIBICHMM (HaONIofeHUEe, U3MEpeHHe,
HKCHEPUMEHT, MOJIETMPOBAHNUE), UCII0JIb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS JUId NPUHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUW COOJIIOAATh TpaBWJIa TOJH30BAHUS XMMHYECKOM TOCYyAOW U
mabopaTOpHBIM O0OpPYZOBaHUEM, a TaKXKe IMpaBWia OOpalieHus C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IJIAHUPOBATH M BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT (MpeBpalleHus
OpPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJyYEHUE ATUJIEHA U W3Y4YEHHE €ro CBOMCTB, KaUECTBEHHbIE
peaKuu OpPraHU4YecKHX BEIIECTB, JeHaTypalus OeNKOB NMpH HarpeBaHUM, LIBETHbIE PEaKIMHU OEJIKOB) B
COOTBETCTBUM C MpaBWJIAMH TEXHUKHM O€30IacCHOCTU MpH OOpallleHUH C BELIeCTBaMU M J1a00paTOPHBIM
000pyIOBaHUEM, MPEJCTABIATh PE3YIbTAaThl XMMHUYECKOIO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHI
COOTBETCTBYIOIIMX peakluii U (OpMyJINPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMUYECKYIO HH(POPMAIUIO, TOJIYy4aeMYIO0 U3
pa3HBIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHdopmaru, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHH COOIIOIATh TPAaBUIIA HIKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYIOBOM AESITENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3[0POBBbS M OKpY’Karolled MPUPOTHOW Cpensbl,
OCO3HAaBaTh ONACHOCTh BO3/IEHCTBUS Ha JKUBbIE OPTaHU3MbI ONPEIEIEHHBIX OPraHMYECKUX BELIECTB, TOHUMAs
cmbicn nokaszarens [TIK, noscHATs Ha nmpuMepax crocoObl YMEHbIICHHUS U MPEIOTBPAILEHHUs] UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00yYaloMIMXCsl C OrPaHMYCHHBIMH BO3MOXKHOCTSMHU 3]I0POBbs: YMEHHE MPHUMEHATh 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

JUIS CIIETIBIX M CIIA0OBUAAIIMX OOYYArOIIMXCS: YMEHHE HCIOIb30BaTh PeIbe(HO-TOUEUHYIO CUCTEMY
obo3Hauenuii JI. bpaitist 11 3armmucu XUMHYECKUX (GOpMYII.



11 KJTACC

IIpenmeTHble pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeOpraHN4ecKasi XUMHUs OTPaKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpAa, POJIU XUMHUH B MIO3HAHUHU SIBJICHUN TIPUPOABI, B (OPMUPOBAHUH MBIIUICHUS U KYJIbTYPbI IMYHOCTH, €&
(YHKIIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl pELIeHHs NPAKTUUECKUX 337ady U SKOJIOTMYECKU
00OCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOIHON CPEAE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKIIOYACT: OCHOBOIIOJIAraloOlUe IOHATUS
(XMIMHUYECKHUIl AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JeKTpOHHbIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJISIPDHBI  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEHEHb OKHUCIEHHS, XHUMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYEeCKas, BOJOPOJHAs), KPHCTANIMYECKass peIIETKa, TUIbl XUMHYECKUX
peakuuii, pacTBOpP, HJIEKTPOJIUTBI, HEIEKTPOIUTHI, JIIEKTPOJIUTHYECKAs AUCCOLMALMS, OKHUCIUTEID,
BOCCTAaHOBUTENb, CKOPOCTh XMMHUYECKON DPEAKIMHM, XMMHUYECKOE PAaBHOBECUE); TEOPUM U 3aKOHBI (T€OpHUs
EKTPOJINTUYECKON AHUCCOLMAalMHY, nepuoandeckuil 3akoH Jl. M. MenaeneeBa, 3aKk0H COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAaHEHMsI W NPEBPALICHHUS SHEPIUU IPU XUMHUUYECKUX PEAKLHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JICKALIUE B OCHOBE [IOHUMAaHU IPUYUHHOCTH U
CHCTEMHOCTH XMMHYECKHX SBJICHUH, ()aKTOJOTHYECKHE CBEJCHHUS O CBOICTBAX, COCTaBe, MOJYYCHHU H
0€30I1aCHOM HCII0JIb30BaHUH BaKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NeSATEIbHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCT, YMEHHI BBIBIATH XapaKTEpPHBIC MPH3HAKH MOHATHUH, YCTaHABIMBATh HX
B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOUIME MOHATHSA IIPU ONKMCAHMM HEOPraHMYECKUX BEUIECTB U UX
MpEBpaICHU;

Cc(OPMHUPOBAHHOCTh YMEHHMH HCMOJb30BATH XUMHUECKYIO CHUMBOJUKY Ul COCTaBJIeHUS (opmyt
BEIIECTB M YPAaBHEHHUI XMMUYECKHUX peakiuii, cucremarnyeckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTAEJIbHBIX HEOPIaHUYECKUX BEIIECTB (yrapHbli Ta3, yIieKUCbli ra3, aMMHaK, raméHas U3BecTb,
HeramnéHasi U3BeCTb, MUThEBas COZA, MUPUT U JAPYTHUE);

c(OPMHPOBAHHOCTh YMEHUI ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB
B COEIMHEHHUSAX PAa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBsI3M (KOB&JICHTHAs, MOHHAsA, METaJlJIM4ecKas,
BOJIOPOJHAs) B COEAUHEHMSIX, THUI KPHUCTAJUIMYECKOM pemeETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAasi, WOHHAs, MeETaJUIMYecKas), XapakTep Cpelbl B BOAHBIX pacTBOPaX HEOPraHUYECKUX
COECTMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHaBIMBAaTh NPUHAAIEKHOCTh HEOPTaHWYECKUX BEILIECTB IO UX
COCTaBy K ONpENeNEHHOMY Kiaccy/TpylIe COeIMHEHUH (IIPOCThIe BEIIeCTBA — METaUIbl U HEMETasllbl,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIbI, COJIH);

c(OPMHPOBAHHOCTE YMEHHUH pPacKphIBaTh CMBICH mepuoauueckoro 3akoHa [I. VM. MenneneeBa u
JI€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OObSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHMHM XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
aneMeHToB 1-4 nepuonos Ileproanueckoii cucteMbl Xumuueckux snemeHToB /1. V. MenneneeBa, UCIonb3ys
HOHSTHUSL «S-, P-, 0-DJEKTPOHHBIE OPOUTAIMY», «IHEPIeTHUCCKUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH
U3MEHEHUsl CBOWCTB XMMHUYECKHMX 3JIEMEHTOB M UX COCAUHEHHH o nepuojaM u rpymnmnam [lepnognueckon
CHCTEMBI XUMHUUYecKuX dyieMeHToB JI. . Menneneena;

c(OPMHPOBAHHOCTh yYMEHUH XapaKTepu3oBaTh (ONMUCHIBaTh) OOIIME XHWMHYECKHE CBOWMCTBA
HEOPraHUYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB, IIOATBEPKAATh CYIIECTBOBAHUE TEHETUUECKOU CBSI3U MEKIY
HEOPraHWYECKHMH BEIIECTBAMU C TOMOIIBIO YPABHEHHMI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUA;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(ULMPOBATh XUMHUYECKHE PEAKIUU 0 PA3IUYHBIM MPU3HAKAM
(4ucny U COCTaBy pearupyronmx BelecTB, TEIOBOMY 3G (EeKTy peakiy, U3MEHEHHUIO CTENIeHeH OKUCICHUS
3JIEMEHTOB, 00PaTUMOCTH PEAKLIUH, YYACTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTE YMEHHH COCTaBIATh YPAaBHEHUS pEaKUUil pasJW4HbIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YPABHEHMSI PEAKIMil HOHHOTO OOMEHa, YUYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKIUU UIYT
710 KOHIIa;



cOpPMUPOBAHHOCTh YMEHUW MPOBOIAUTH pPEAKIMH, IOATBEPKAAIONIME KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHNYECKUX BEILECTB;

c(hOPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIHMTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIUI
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX PEaKIHii;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON PeaKkui OT Pa3IU4HbIX
(bakTOpOB; XapakTep CMEIICHUS XWMHUYECKOTO0 PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3JEHCTBUS
(npunuun Jle llarense);

cOPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHUE TIPOIECCHI, JIeXkKAIIUe B OCHOBE
MIPOMBIIIIJICHHOTO MOJIy4YeHHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTD IPE/ICTABICHUI 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUYUCIICHUS C UCIOJIB30BAHUEM IMOHSITHS «MaccoBas OIS
BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUHM Ta30B MPU XMMHUUYECKUX PEAKIUAX, MACCHl BEHIECTBA WU
00BEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce M 00bEMY OJIHOTO U3 YYACTBYIOIIUX B pEaAKIIUH
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl BELECTB, MPEBPAIICHUS U
COXpaHEHUS SHEPIUU;

cOPMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIpaBUjIa IIOJB30BAHHMS XUMHUYECKOW TIOCYOH W
nabopaTtopHbIM 000pyZOBaHHMEM, a TakKe IMpaBWiIa OOpalleHHs C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKLHUSIMH IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IIAHHPOBATh U BBINOJHITh XHUMHUYECKUN SKCIICPUMEHT (Pa3iokKCHHE
IIEPOKCU/IA BOJOPOJA B IIPUCYTCTBUM KaTaJIU3aTOPa, OIPEIEICHUE CPEIbl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATHHOTO UHIMKATOPA, BIUSHUE PA3IUYHBIX ()AaKTOPOB HAa CKOPOCTh XUMUYECKON PEaKIUU, PeaKINU
MOHHOT0 00OMEHa, KaueCTBEHHBIE PEaKIMH Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH AMMOHHUS,
pelIeHne SKCIepUMEHTaIbHBIX 33/1a4 110 TeMaM «Metamibs»y u «HemeTaby) B COOTBETCTBUM € MTPaBUIIaMU
TEXHUKHU OC30MaCHOCTH MPU OOpAIICHHH C BEIISCTBAMHU U Ja0OpaTOPHBIM 000pYyJAOBaHUEM, TIPEICTABISTH
pe3yNbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (OpME 3alucu YpaBHEHUN COOTBETCTBYIOIIMX pEAKLUUNA H
(bopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUI KPUTHICCKU aHATM3UPOBATH XUMHUYECKYIO HH(OPMAITHIO, TOTYyIaeMYI0 U3
Pa3HBIX UICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHKaUuu, UHTEpHET U IPyTUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOI0OIaTh MPaBUiIa YKOJIOTHUECKH IEIeCO00Pa3HOT0 MOBEACHUS B OBITY
U TPYNOBOW JEATENBHOCTH B LENAX COXPAHEHUS CBOErO 3J0pPOBbS M OKPYXKAKOLIECH MPUPOIAHOU CpE.bl,
OCO3HABaTh OIACHOCTh BO3JECHCTBUS HAa YKMBBIE OPTraHU3Mbl OINPEICIEHHBIX BEIIECTB, MOHUMAas CMBICHI
nokazatenst [IJIK, mosicHATh Ha mpuMepax CcrnocoObl yMEHBIIEHUS W TMPEJOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui O0YYaroIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE NMPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYECKHUX SBICHUM.



CUCTEMA OINEHKH JOCTUXEHUS INIJTAHUPYEMBIX PE3YJIIBbTATOB OCBOEHUA
ITPOI'PAMMBbI

— @opmoii IpeICTaBICHHS PE3YIBTATOB OLIEHOYHOM JIEATEIBHOCTH SBJISIETCS OI[CHKA 0 5-TH OalTbHOM
IKase.

— OreHka yYuThIBaeT KOMIUIEKCHBIN TIOJIX0]], BKIFOYAIOIINN OIICHKY MPEIMETHBIX U METaIIPEIMETHBIX
pe3yJbTaTOoB.

— OueHuBarOTCs pe3yIbTaThl UCIOIB30BAHUS PA3HOOOPA3HBIX METOIOB U ()OPM 0OYUEHHsI, B3BAUMHO
JOTIOJIHSIIOIIMX IPYT APYyTra, B TOM YKCIE MPOEKTOB, MPAKTHUYECKUX, TBOPUECKUX PadOT, TECTOB,
TMHAMHYECKUX TOKa3aTesiell OCBOGHUS! HABBIKOB U 3HAHUMN, B TOM YHCIIE (OPMUPYEMBIX C
MCIOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTHIA.

— Orenka obecrieunBaeT BO3MOKHOCTh MOJTYUYCHHSI 00bEKTHBHON HH(POPMAITUU O KAUYECTBE
MOATOTOBKU 00YYaIOIIKXCs B MHTEPECAX BCEX YUACTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

— Ounenounblit MaTepuan GopMHUpPYETCsl HA OCHOBaHUU aBTOpckoro YMK, ¢ yueTom O1eHOYHBIX
marepuanio BITP-11, EI'D.

— OunenouHsll MaTepuan peanusyer AU depeHInPOBAHHBIN TOIXO.

— Cucrema OlleHUBaHUS BKIIIOYACT ONIEPATUBHBIN KOHTPOJIb: paboTa Ha YPOKE, CAMOCTOSTEIIbHBIC
paboThI, KOHTPOJIB BEJICHUS paboueii TeTpaan, JOMAIIHIE TpoBepouHbie padboTsl B DOP sxiacce,
YUHpPY; MPOMEKYTOUHBIA TEMATHYECKUN KOHTPOJIb: KOHTPOJIbHBIC pa0OTHI ; HE3aBUCUMBI KOHTPOJIb
— BIIP-11, EI'D. MertanpeameTHasi OIleHKa HaXOAUT OTPAKEHHUE B OLICHUBAHUU MPAKTUYECKUX,
MIPOEKTHBIX, TBOPYECKUX PAOOT.

— TloxGop oueHOUHOrO MaTepHuaia THOOK, HHAWBUYaJIeH, IPOBOJUTCS C OMIOPON Ha TIAHUPYEMBbIE
pe3ynbTtathl U cBepsiercs ¢ YMK KonTtponbabie npoBepounsie padotel kK Y MK I'abpuensn O.C,
OctpoymoB N.I"., CnagkoB C.A. Xumus. 10 u 11 knaccsl. AkiinonepHoe oomiectBo «M3naTenscTBo
«IIpocBemienuey.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Ne KosnvecTBO 4acoB dueKkTpoHHbIe (LM pPOBbLIE)
n/n Haumenoganue pa3nenon oOpa3oBaTesibHbIE pecypchl
TeM NPOrpaMMBbl Bcero | KP 1P
Pasnea 1. Teopernyeckue 0CHOBBI OpraHn4YecKoOi XuMuH-34
[IpenMeT opraHMYECKON XUMUHU. https://lesson.academy-
1.1 | Teopus crpoenus oprammaeckux 3 content.myschool.edu.ru/04/10
coenunennit A. M. bytneposa yaklass.ru
Paspnen 2. Yraesogopoanbi-13u
2.1 [IpenenbHbIC YTIEBOAOPOABI — )
AJTKaHbBI
2.2 | HenpenenbHbIC yriieBOAOPOIbL: 6 1 https://lesson.academy-
AJIKEHDBI, aJIKaJIMEHBI, AJIKHHEI content.myschool.edu.ru/04/10
2.3 | ApoMaTHyeCcKHe YIriIeBOAOPOIbI 2 yaklass.ru
2.4 | IIpupoaHbie HCTOYHUKH 3 1
yTJIEBOJIOPOIOB U UX MepepaboTka

Paznen 3. Kuciopoacoaepskamnue oprannyeckue coeIuHeHus -

134
3.1 | Couptel. deHon 3
https://lesson.academy-
3. Anbpaeruapl. Kapbonosbie 7 1 content.myschool.edu.ru/04/10
' KHUCIO0THI. ClI0XKHBIE HHUPHI
yaklass.ru
3.3 VraeBoasl 3 1

Pa3znen 4. AzoTcoaepxkamme opraHudecKne coeJMHeHus1-34

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

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

yaklass.ru

Paspnen 5. BeicokoMoJieKy s pHble COeIUHEHUS

5.1

IInactmaccel. Kayuyku. Bonokna

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

yaklass.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




TEMATHYECKOE INTAHUPOBAHHE

11 KJJACC
Ne KosnyecTBO 4acoB dyeKkTpoHHbIe (LM pPOBbLIE)
n/n Haumenosanue pasneios u oOpa3oBaTe/ibHbIE pecypchl
TeM IPOrpaMMbl Bcero | KP 1P
Pa3zgea 1. TeopeTuyeckue 0OCHOBBI XUMHH -13 4
CrtpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3
XUMHYECKUX 31eMeHToB J[. U. https://lesson.academy-
Menznenecsa content.myschool.edu.ru/04/11
yaklass.ru
CtpoeHue BelecTna.
1.2 4
MHoroo6pasue BeniecTs
1.3 | XuMuueckue peakiuu 6 1 1
Paznen 2. Heoprannyeckasi xumus-174
2.1 Meramist 6 1
https://lesson.academy-
2.2 H 9 1 1
eMETAILIRT content.myschool.edu.ru/04/11
93 CBs13b HEOPraHMUECKHUX U ) yaklass.ru
' OPraHUYECKUX BELIECTB
Pasznen 3. XumMus 1 :xKu3Hb — 44
https://lesson.academy-
31 | XMt 7 SKH3HD 4 content.myschool.edu.ru/04/11
yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOIT'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensu O.C., OctpoymoB U.I'., CragkoB C.A., AKIIMOHEpHOE 0OIIECTBO

«M3maTensCcTBO ((HpOCBeH_ICHI/IC»

» Xumus, 11 xnacce/ I'abpuensn O.C., OctpoymoB W.I'., Cragkos C.A., AKIIHOHEpHOE 00IIECTBO

«M3maTensCcTBO ((HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA




e Xumus 10 knace. bazossiit. [IpoBepounbie u KOHTpoIbHBIE padoThl. PI'OC . I'abpuensn Oner
Cepreesuy, JIpicoBa I'.I'. Mocksa «IIpocBenienue»

o Xumus 11 kiacc. bazogsrii. [IpoBepounbie 1 koHTpOIbHBIE padoThl. PI'OC . I"'abpuensa Oner
Cepreesuuy, JIpicoBa I'.I' Mocksa «IIpocsemenne»

o Xumus 10 kiacc o61eodpazoBaTebHBIX opraHu3auii. bazossiii ypoBens. Pabouas tetpans. O. C.
INa6puensu, C. A. Cnagkos, U. I'. OctpoymoB. MockBa «IIpocBemienne»

o Xumus 11 kimacc o6meoOpa3oBaTebHBIX opranu3anuii. bazoselil ypoBenb. Pabouas terpans. O. C.
Ia6puensu, C. A. Cnagkos, U. I'. OctpoymoB. Mocka «IIpocBemieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

OI'UC «Mos mkomax»:https://lesson.academy-content.myschool.edu.ru/04/10,
https://resh.edu.ru/subject/29/10/, https://lesson.academy-content.myschool.edu.ru/04/11,
https://yaklass.ru/, https://uchi.ru/, https://chem-ege.sdamgia.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 479392069178180993905932985988858338549683813709
Bnapgenew MaxuHa Nlua GopucoBHa

OeictevTened C 31.03.2023 no 30.03.2024



http://www.tcpdf.org

		2023-10-25T15:59:48+0500




