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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE CpellHEro o0Iiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHWU K pe3ysibTaTaM OCBOSHHUSA (QeaepaabHOil 00pa30BaTeILHOM
mporpaMmbl  cpeaHero obmero ooOpazoBanus (POII COQO), mnpencTaBIeHHBIX B
denepaabHOM rocynapcTBeHHOM obOpasoBarensHOM cTanaapre COO, ¢ yuérom Konmenium
npenojilaBanusi y4yeOHoro rmnpeamera «XHUMHs» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®epepannu, pean3yroNIMX OCHOBHBIE 0Opa3oBaTelIbHbIE MNPOrpPaMMbI, U
OCHOBHBIX MOJOKEeHUN «CTpaTeruu pa3BuTtusi Bocnutanus B Poccuiickoil denepannu Ha
nepuon 10 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJOB K pa3pabOTKe MpOTpaMMbI MO XUMHUHU, K ONPENEICHUI0 00Ien
cTpaTeruu OOyYeHUs, BOCIUTAHUS W Pa3BUTHUS OOYYAIOUIUXCS CPEACTBAMH Y4EOHOTO
npeamera «Xumus» Juist 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHUENTYaJIbHbBIE
nosnoxkenust ®I'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIeH, COJEpKaHUs, Pe3yJIbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, TOJyd4aeMOe BBIMYCKHUKaMHu 0011e00pa3oBaTebHON
OpraHu3alluu, SIBISETCS HEOThEMJIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEPILIAOIINAM ATANIOM PEATM3ALMKU Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHHs. DTH IIEHHOCTHU
KaCaroTCs MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIbTYpPbI
YEJIOBEKa, a TaKKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
npupoAHoi cpene. Peanmusyercs xumuyeckoe oOpa3oBaHHe OOy4YAIOIIMXCSA HA YpPOBHE
cpeaHero oO1ero 0opa3oBaHusi CPeACTBAMH yUEOHOTO MpeaMeTa « XUMUs, COJepKaHue U
MOCTPOEHUE KOTOPOTO OIMpPEACNICHbI B MPOTpaMMe MO XUMHUHU C YUETOM CHeUPUKH HAYKU
XUMUH, €€ 3HAUCHHsI B MIO3HAHUH TIPUPOBI U B MaTEPUATHHON KU3HU O0IIIECTBA, a TAKKE C
y4ETOM OOIIUX 1IeJIel U MPUHITUIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomiero oopazoBanus B Poccuiickoit denepanumu.

XUMHUS KakK DJJEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWIrpaeT o0co0yr poJib B
COBPEMEHHOM ITUBUJIM3AIINN, B CO3JJaHUU HOBOM 0a3bl MaTepuaibHOU KyIbTyphl. OHA BHOCUT
CBOM BKJaa B (OPMHUPOBAHHE PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE
I[EJIOCTHOTO MPEJICTABICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U UETIOBEKa,
KoTopoe (opMupyercs B XHMHM Ha OCHOBE TOHHMMaHHUsI BEIIECTBEHHOIO COCTaBa
OKpY>KalollleT0 MUpPa, OCO3HAHUSI B3aUMOCBSA3U MEK/ly CTPOCHUEM BEILIECTB, UX CBOMCTBAMU
¥ BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aUMOJIEUCTBYSI C JIPyTMMH €CTECTBEHHBIMU HayKaMH, XHMHSI CTala
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TpyAa U
KU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XMMHMsI KaK HayKa CO3MJareibHas, Kak
HayKa BBICOKMX TE€XHOJIOTHUN HAIpaBJIeHA Ha PEIICHHE TJIOO0ATBHBIX MPOOJIEM YCTONYHBOTO
pa3BUTUSL YEJOBEUYECTBA — CBIPbEBOM, DHEPre€TUYECKOW, MHUIIEBOM, SKOJIOTHUYECKOU
0€30MacHOCTU U OXPaHbI 310POBbSI.



B cooTBeTrcTBHM € OOIIMMHM 1ENSIMU W NMPUHLMIIAMHA CPEIHEr0 OOIIEro oOopa3oBaHUs
coaepxkanne mipeamera «Xumus» (10-11  kmaccel, 0a30BBIi  ypOBEHb U3YUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYalomuxcs,
HEOOXOMMMYI0 WM JUIsli BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHCHTHPOB, YCIICIIHOTO
BKJIIOYEHHUSI B KU3Hb COLIMYMa, MPOJIODKEHUST 0Opa30BaHUs B PA3IUYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsOmUMU TIpeAMeTa « XUMHUSD» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xuMusi» u «OOIasgs U HeopraHuyeckKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJCpKaHUA
KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPTaHWIECKON XUMHH (C
BKJIFOUCHUEM 3HAHUW W3 OOIEH XUMHH) U opraHndeckoi xumun. GopMupoBaHue ITaHHON
CHUCTEMbI 3HAHUW TMPU U3YYECHUHU NpeIMeTa O00CCIEYMBAET BO3MOXKHOCTH PACCMOTPEHUS
BCEr0 MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHuss KypcoB — «Opranudeckas xumus» u «OOmas wu
HEOPTraHU4YecKasi XUMHUs» cHOpMUPOBAHA B MPOTpaMMe MO XUMUHM HA OCHOBE CHCTEMHOTO
MOJIXO0/Ia K U3YUYEHHUI0 y4eOHOro Marepuana u oOyCJIOBIIEHa UCTOPUYECKA OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI HA ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XUMHUH BEIIECTBA pAacCMAaTPUBAIOTCA HAa YPOBHE KIACCHUYECKON TEOPUU CTPOCHHUS
OpPraHMYECKUX COCAUHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX U DJICKTPOHHBIX
NpeACTaBICHU O CTpoeHUH BenlecTB. CBelleHHs 00 U3ydaeMbIX B Kypce BEIECTBAX JA0TCs
B Pa3BUTUU — OT YIJIEBOJIOPOJOB JI0 CIIOKHBIX OMOJOTHYECKH aKTHUBHBIX coeauHeHuil. B
Kypce OpraHn4YeCcKON XMMHUHU TOTy4YaroT pa3BUuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHUsi TI€pBOHAYaAJIbHBIE TMPEACTABICHUS O XHUMHYECKOH  CBS3H,
KJIacCU(UKAIMOHHBIX NMPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XUMHUYECKOU PEAKIUU.

[Tox HOBBIM yTJIOM 3peHHMs B IpeAMeETe «XUMUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS
W3YYCHHBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS TEOPETUYECKUH MaTepual u
(haKTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0111ast 1 HeOpraHUYEeCKass XUMHUsH 00yUarOIMMCS TIPEIOCTABISETCS BO3MOXKHOCTD
0CO3HaTh 3HAYEHUE MEPUONUYECKOTO 3aKOHA C OOIIETEOPETUISCKUX U METOIOJTOTUUECKHUX
MO3UIINNA, TIy0Xe TMOHATh HCTOPHYECKOE H3MEHEeHHE (QYHKIHNA 53TOr0 3aKoHa — OT
00001I1aroIIeH 10 OOBSICHSAIOMICH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEUIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U TIPUMEHCHUH, a TaKXKE€ O XUMUUYECKUX PEAKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
NpOTEKaHUs AomnoiaHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTamMu coiepKaHusi, UMEIOIIUMHI
KyJIbTYPOJIOTHYECKUN W TPHUKIAJTHON XapakTep. DTH 3HAHUSA CIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHUU C JIPYTUMH HayKaMmH, PacKpbIBalOT €€ poJib B IO3HABATEJIIBHOW H
MPaKTUYECKOHN ACSATEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MTPOLIECCY
TBOpUECTBa B O00JacCTM TEOPUU M MPAKTUYECKUX MPUIOKEHUNH XHUMUH, MOMOTaroT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax,
CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIUBATh WH(DOpPMAIMI0O W TPUMEHATH €€ s
MONOJIHEHUSI ~ 3HAHWUM,  PEIICHUS  HMHTEJUIEKTYaIbHBIX M DKCHEPUMEHTAJbHBIX
UCCJIEeIOBATENbCKUX 3a/1a4u. B 1enom coxepxanue yueOHOTO mpeaMera « XUMHUsD) JaHHOTO



YPOBHS M3YUYCHUS] OPUEHTUPOBAHO HA (DOPMUPOBAHKE Y 00YUAIOIINXCSI MUPOBO33PEHUECKON
OCHOBBI JUIsi TOHUMaHUs (PUIOCOPCKUX HACH, TaKuX KakK: MaTepuajbHOE €IUHCTBO
HEOPTaHUYECKOI'0 ¥ OPraHUYECKOro MUPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHMEM, IO3HABAEMOCTh MPUPOAHBIX SIBICHUM MYyTEM HKCIEPUMEHTAa W PEUICHUS
MPOTUBOPEYHI MEXKITY HOBBIMH (haKTaMU M TCOPETUICCKUMHU MPEANOCHIIKAMH, OCO3HAHUE
PO XMMHHU B pEHIEHUH SKOJIOTHYECKHX IMpoOJIeM, a Takke MpoOsieM CcOepeKeHUs
AHEPreTUUYECKUX PECYPCOB, CHIPHS, CO3AaHUS HOBBIX TEXHOJIOTUM U MaTepHUaOB.

B nnane peieHusi 3ajad BOCHUTAHMS, Pa3BUTUS U COLMATIU3AIMU O0yYarOUIUXCS
MPUHATHIC TPOrpaMMOM MO XUMHUHU MOJAXOJbl K ONPEEICHUIO COJEPKaHUS U MOCTPOCHUS
npeaMeTa MpeayCMaTpuBarOT (OPMHUPOBAHWE YHUBEPCATBHBIX YUEOHBIX JCHCTBUH,
UMEIOITMX 0a30BO€ 3HAYCHME IS PA3IUUYHBIX BUIOB JEATCIBHOCTH: PEIICHUS MPOOeM,
MOMCKa, aHain3a W 00paboTku HMHGOPMAIUU, HEOOXOAUMBIX IS MPUOOPETEHUS OIbITa
MPAKTUUYECKOM M MCCIEAOBATEIbCKOM MESATEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B
MMO3HAHUM XHUMUH.

B npakTuke npenogaBaHus XMMHUU KaK Ha yPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS,
TaKk U Ha ypOBHE CpeAHero oOlmiero oOpa3oBaHMs, MPU OMPEAEICHUU COJEpPKATEIbHON
XapaKTEPUCTUKHU LIEJICH U3ydYEHHUs IPEeAMETa HaAIpaBICHUEM MEPBOCTEIICHHON 3HAYMMOCTH
TPAAUIIMOHHO TMpHU3HAETCA (POPMHUPOBAHUE OCHOB XHWMHYECKOM HAayKH Kak o00J1acTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTU YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOOWYECKOM TOYKHM 3pPEHUS] TaKOW MOAXOJ K
ONPEICTICHUIO 11€JICH N3YUEeHUS MPEIMETA SABJISETCS BIOJIHE ONpPaBIaHHBIM.

CornacHo JaHHOUM TOYKE 3PEHUS TJIaBHBIMU IIEISIMU U3YUYEHUS MpeIMeTa « XUMUsH Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisiroTCs:

e (opMHUPOBAHHE CHCTEMbl XMMHUYECKMX 3HAHMH KaK Ba)KHEHINEH CcOCTaBIISIONISH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBBIC TOHSATHSI,
byHIaMEeHTAJIbHBIE 3aKOHBI U TEOPUU XMMHHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEHN X Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHUE U PA3BUTHE NIPEACTABICHUN O HAYUYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHUYECKUX  pEaKUUi, HEOOXOAMMBIX [JIi  TNPUOOPETEHUS  yMEHUU
OPUEHTUPOBATHCSA B MHUPE BEIECTB U XUMUUYECKUX SIBJICHUW, UMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUHA U CIIOCOOOB JACSATEIBHOCTH, CBSA3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHWMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHWEM IMpaBuil 0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMHU.

Hapsny ¢ atuMm, conepkaTenbHas XapaKTEpUCTUKA 1IeJIe U 3a/1a4 U3y4eHUs IpeaMeTa
B IporpaMMe I0 XMMHHM YTOYHEHA M CKOPPEKTHUPOBaHAa B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMH B CUCTEME CpeHEro 001Iero oopa3oBanus. CeroHs B MPENoIaBaHUH XUMUHU
B OoJblliel CTENeHW OTAAETCS MPEANOUYTCHHE MPAKTHYECKOM KOMIIOHEHTE COJACpP)KaHUS
00yueHUsl, OpPUEHTHUPOBAHHOM Ha TMOJATOTOBKY BBIMYCKHHUKA 00II€00pa3oBaTeIbHOM
OpraHu3aIliH, BIAJCIONIEro He HAOOPOM 3HaHUH, a (PYHKIIMOHAILHONH TPaMOTHOCTHIO, TO



€CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOJIyYeHHs 3HAHUW U PUMEHEHHUS UX B peaibHOU
YKU3HM JIJISL pEILICHUS MPAKTUYECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM mpu H3ydeHHHM TMpeaMmeTa «XUMUS» JIOMUHHUpPYIOIIee 3HAYCHHUE
NpUOOPETAIOT TaKUe IeNU U 33/1a49H, KakK:

amanrtanus oOydaloluxcss K YCJIOBHSM JWHAMUYHO pPAa3BUBAIOLIETOCA MUPA,
dbopMHpOBaHUE HHTEIUICKTYyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY MPHUHSATHUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIMSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHrue y OOYYarOIIMXCSl KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHH),
UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE JI1 Pa3IUYHBIX BHUAOB JCSATEIBHOCTH: PEHICHUS
npoOiem, Moucka, aHaimsza U 00paboTku nHPoOpMaIy, HEOOXOAUMBIX JJIsi TPUOOPETEHUS
OTIbITa JESATEIHLHOCTH, KOTOPAsl 3aHUMAET BaAXKHOE MECTO B MO3HAHUU XUMHH, a TAKXKE IS
OIICHKH C TIO3WIMHA DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIMSHHUS BEUIECTB H
XUMHYECKHX MPOIIECCOB HA OPTAaHM3M YEJIOBEKA U MIPUPOIHYIO CPEy;

pa3BUTHE  TIO3HABATENIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJbHBIX M  TBOPUYECKHUX
CHOCOOHOCTEHN 00yYaromuxcsi: CHOCOOHOCTH CaMOCTOSTENbHO MPUOOpETaTh HOBBIE 3HAHUSA
10 XMMUU B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIOJIB30BaTh COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJOTHH 7Sl TIOWCKAa M aHaiu3a y4eOHOW U HAyYHO-TIOMYJISIPHOM
uHGOPMAIIU XUMUYECKOTO COACPKAHMS;

dopMupoBaHHE U pa3BUTHE Yy OOYYarOIIMXCS AaCCOLUUMATHUBHOIO M JIOTUYECKOTO
MBILUICHUSI, HAOJII0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, TIPH MNIAHUPOBAHUH U ITPOBEIEHUU XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y OOydarommxcs yOeKIEHHOCTH B TYMAaHHCTUYECKOW HAIPaBICHHOCTH
XUMUHM, €€ BaAXHOM POJM B pEUIEHUWU IIIOOANbHBIX MTPOOJIEM  pPAMOHAIBLHOTO
IPUPOJIONIOIB30BAHUS, TOMOIHEHUS SHEPTETUUECKUX PECYPCOB M COXPAHEHUSI PUPOIHOTO
paBHOBECHsI, OCO3HAHMsSI HEOOXOIMMOCTH OEpeKHOr0 OTHOLICHHS K MPUPOJE U CBOEMY
3IOPOBBIO, & Tak)Ke MPUOOPETEHHs OMbITa HCIOJB30BAHUS TOJTYYCHHBIX 3HAHUU Is
MIPUHATHUS TPAMOTHBIX PEIICHUHA B CUTYAIUsX, CBA3aHHBIX C XHMHYCCKUMU SIBJICHUSMH.

B yue6HOM 11aHE CpetHero o0IIero 00pa3oBaHus MpeaMET « XUMUsD» 0a30BOTO YPOBHS
BXOJUT B COCTaB MpeaMETHON o0nacTu «EcTecTBEeHHO-HAayUHbIE IPEAMEThI.

OO11ee YuCio 4acoB, OTBEIEHHBIX JIJIS1 U3YUEHHS] XUMHUH, HAa 0230BOM YPOBHE CPEAHETO
ob1iero oopazoBanus, coctapiseT 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11
kiacce — 34 gaca (1 yac B Heeio).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IUJIaBJieHUuEe, OOyTIMBAHUE U TOPEHNUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHMUYECKHE CBOWCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTallly,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmas,  cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IM4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3y4YEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
MPOBEICHNUE IPAKTHYECKOW PA0OTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAaHOJIA HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
OpraHu3sM 4enoBeka. [[puMeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@®usuka: Marepus, DJHEPIUs, Macca, aroM, OJJEKTPOH, MOJIEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKU, YIJIEBOJIbI, KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CuibHble U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHMIIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [lepuonnueckon crucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BelllecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPAaBUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XuMudecKkasi MPOMBIIIICHHOCTb, METAIUTYPIHs, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M  NpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3pabOTKU IUJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4K1e MOTUBALIUU K O0YUCHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU IE€I0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CAVHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronmxcsl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTh OIBITA I[I0O3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
OOy4Jaronuxcs 1Mo peaju3aiuy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEM,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMAax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TNPUHHUMATh MOTHUBBI, HaMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYE€HHUH U MOCIIEIYIOIIEM aHAIN3e
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEeH 30poBOro U 0Oe3omacHOro obpasza JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHAMWBUAYAJIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuil pa3iuyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH OKPYNKaAIOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHON KYyJNbTYphl, PEIICHUH TJIOOATBHBIX MPoOJieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C HEJbIO MOIyYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
NEeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHMsI yUeOHOro IMpenMera « XUMHUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEHU(PHUKY METOJO0B MO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcajbHble yueOHbIE EeHUCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C OCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEpUHM IS KIacCU(PHUKAIMKM BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BaHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO Pa3TMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel MIHTepHeTa), aHamu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUI0B U (HopM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IPU pabOTe C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajaraéMblii  ajiroputM ACHCTBUN Mpu
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH e TEIIbHOCTH HAa OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBICHUM ITPUPOJIBI,



B (OopMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIECHUSI MPAKTUYECKHUX 3a/1ad U HKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJEpKAILNE COCOUHEHUs, MOHOMEp, IIOJMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHMUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKH TOHITHUM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh IMPUHAIECKHOCTh HU3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TpHUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTujIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMH COOTBETCTBYIOIMX XHWMHUYECKHX PEAKIUH C HCIIOJIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(hOpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKAM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalMsIX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypalus 0CIKOB ITPU HArpPEBaHMH, IIBETHBIC PEAKITMU OCIIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYAOBOH JESITEIBHOCTH B IIENISIX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALLICHUS HX BPEAHOTO BO3JCUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYalOIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIY XMMHUU B TIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHWH, KOTOpask  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUSI, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC TPU3HAKUA TOHSITHH,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEAENISITh BaJICHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKHUX 3JIEMEHTOB M MX COCJMHEHHMM MO MepuojaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEX]Y HEOPraHUYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrolnX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEMEeHEW OKHMCIICHHS 2JIEMEHTOB, OOpaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh ~YMEHHM  PACKpPBIBATh CYHIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctaus (mpunuui Jle [latensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWIa OOpaIlleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCHUIA BOAOPOJAAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTO OOMEHA, KayeCTBEHHbIE pEaKkIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a1a4 10
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX PEAKIMi U (POPMYIHPOBATH BHIBOIbI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHMM  cOOJIOaTh  MpaBuia  3KOJOTMYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, moscHATe Ha mnpuMepax crnocoObl YMEHBIICHHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JJISL CJENbIX U CHa0OBHIASIIMX OOYYaloNIMXCS: YMEHUE UCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znen 4. A3oTcoaep:xamue OpraHudecKue coeIuHeHust

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — IHpakruteckue fllsyqeﬂnﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux semectB. Homenkinatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — IpocTenIIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 IIpakTruyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [lonydenue 1
CUHTETHUYECKOTO KayuyKa U PE3UHbI
10 ANKHMHBI: COCTaB U OCOOEHHOCTH 1

CTPOEHHMSI, TOMOJIOTHYECKUN Psi.




AlneTuieH — MpocTenInii
IIPEJCTaBUTEIIb AIKUHOB

Brluncienus 1o ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBS3b yrieBOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHbIM Klaccam
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE HCTOUHUKY YIIIEBOJOPOJIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b

18 MHOroaTOMHbI€ CIIUPTHI: STUIEHTIIUKOIb
Y TJIMLEPUH
@DeHoII: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTRA,
IpUMEHEHHE

20 Anpreruapl: GopMambaeTHI U
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

29 ITpakTruyeckas padora Ne 2. «CBolicTBa

pacTBOpa YKCYCHOM KHCIOTBD»




23

CTeapI/IHOBaSI 1 OJICMHOBAs KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

MpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CroxHbie 3()UPBI KaK MPOU3BO/HbIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOXKHBIX
3¢upoB

JKupbl: ruapoNN3, MpUMEHEHHUE,
OuosIoruuecKas poJib KUPOB

27

VYTHeBobl: COCTaB, KiIaccuuKanusi.
Baxneiime npeactaBuTeNu: TIIOK03a,
¢bpykTo3a, caxapo3a

28

29

30

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

KonTtponbHast pabota no pazueny
«Kucnopoaconepxaiune opraHuuecKue
COEIMHEHUS

AMWHBI: METHJIAMUH W aHUJINH

31

32

33

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe
OpPraHUYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuabl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
OCHOBHBIE TIOHSTHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJIIPHBIX COEIMHEHUH.
[TnacTmacchl, kKayqykH, BOJOKHA




OBIIEE KOJIMYECTBO YACOB I10

34
I[TPOTPAMME



11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
10 rpynnam M nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUbI; MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMH4eCKUX peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Tepunonnueckoi cucTeMe XUMHUYIECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

20

21

22

Hewmeraiibl, uX mojio)KeHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
HUX COeJUHEHUU

23

XuMHYEeCKue CBOMCTBA a30Ta, (hocodpa u
UX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramist"»

28

29

30

KonTponbsHas pabora mo Temam
«Metamey n «HemeTamisn

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OIMMX HAYIHBIX
anHanax HpOMI)IIHJ'IeHHOFO HOJ'Iy'—IeHI/ISI
Ba)KHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxiinonepHoe obiecTBo «M31aTenbeTBO
«IIpocsemienue»

» Xumus, 11 xnacc/ I'aGpuensa O.C., OO1iecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/J[PODAY; Axinoneproe obmecTBo «M3aaTenbcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe rmocooue — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuens, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3ajadyax,
ynpaxknenusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHuKy». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:
Hacronbhast kaura qis yaurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.Benenckas «Xumus 11 kmacc:
Hactonbhas kaura juist yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu 1o XUMUU U
crocoObl ux pemeHus» - M.: «/lpoday, 2021ros.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHsle MIaHbl 0 YYeOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.
Oxk3ameH, 2019r.

9. O.C. I'abpuensn, N.I'.OctpoymMoB «XUMHUYECKUHN HKCTIEPUMEHT B 11KoJjie 11
Kiacey; - M.: Ilpoda. — 2019 rog.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6moreka [{OK;

Sxnacc;

http://www.chemnet.ru I"azera «XuMus» v caldT a1 yuauTens «S uay Ha ypok
XUMUNY,;

http://him.1september.ru Equnast komutekmus LIOP: TIpeameTHas KOUTSKIHSI



«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE
sKkcriepuMenThl: xumusi. Kommekiust Poccuiickoro o0mieo0pa3oBaTeabHOTO
nopTaa;

http://www alhimik.ru Beepoccuiickas omumInaaa NiKOJILHAKOB 10 XUMUH;
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JIS
CpEIHEH IIKOJIBI;

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIN yUCOHUK;
http://www.chemistry.ru JluctaniinonHas oJIuMIIHaaa 0 XUMHUH:
TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeIbHbIN MPOEKT



