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HOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE CpeIHEro o0Iiero o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOit 00pa30BaTENbHON MPOTpaMMBI  CPEAHEr0 OOIIET0 O0O0pa30BaHMS
(®OIT  COO), npencraBieHHbIXx B  DegepalbHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
yuebHOoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
Qdenepanvy, peaNu3yIOMIUX OCHOBHBIE 0O0pa3oBaTebHbIE MPOTPaMMBI, U
OCHOBHBIX TNOJIOKEeHUN «CTpaternn pas3BuUTUs BOCIHMTAaHMS B Poccuiickoil
Oenepanuu Ha niepuona a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NmoAX0/10B K pa3pabOTKe MPOrpaMMbl 10 XUMHH, K OIpPEIEICHUIO
oO1iel crpareruu 00y4yeHus, BOCOIUTAHUS U Pa3BUTHS O0YUYaOIIHUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» aiig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble noioxkeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEp)KaHusl, pe3ylbTaToB OOyYeHUs W TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3alliM, SBISETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU KacaroTcCs
MMO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YeJloBEeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBI0 M TPUPOAHOM cpene. Peamusyercss xXuMmudeckoe oOpa3oBaHHUE
00y4Jaromuxcsl Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUsS CpPEJCTBAMHU YIeOHOTO
npeamMera «XHUMHS», COJIEPHKAHUE M TIOCTPOCHHE KOTOPOro OIPEIEIEHbl B
OporpaMme MO XUMUU € YY4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAUCHHUS B
NO3HAHWUU TPUPOJBl U B MATEPUAIbLHOM U3HM OOIIECTBA, a TAKKE C YUYETOM
o0mMx 1eneidl M MPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeaHero ooIero oopazosanus B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT oco0yio poib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIIICHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEICTaBICHUS 00 OKPYXAlOIIeM MUpPE KaK O €IWHCTBE
OPUPOJBI U YEJIOBEKa, KOTopoe (hopMHpyeTcs B XMMUM Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BOZMOXKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XHUMHS CTaJla
HEOTHEMJIEMOHN YacThl0 MUPOBOM KyJIbTYPhI, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJla W KM3HH KakJI0ro wieHa oOmectBa. COBpeMEHHas XUMHUSA Kak Hayka
co3uaTeNbHas, KAaK HayKa BBICOKMX TEXHOJOTHI HampaBJeHa Ha pelIeHUE
IJI00aNbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTUSL YEJIIOBEUECTBA — CBHIPHEBOW,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM C OOIIMMH IHENSIMH W MPUHIUIAMUA CPETHEro OOIIEero
oOpazoBaHust copepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOBEHb
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydarolmuxcsi, HEOOXOIUMYI0 MM Il  BBIpAaOOTKH  MHPOBO33PEHUYECKUX
OpUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJIKECHHUS
oOpa30BaHMsl B pa3IUYHbBIX 00JACTIX, HE CB3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CoCTaBisIOMUMHA  TIpeIMeTa «XUMHUSD» SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckag xumus» U «OOmas W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHUsSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHnyeckoil xumuu. PopMUPOBaHUE JAHHON CHUCTEMbI 3HAHUW MPU U3YYECHUU
npeaMeTa 00eCHeurMBAaeT BO3MOXHOCTb PACCMOTPEHMsSI BCErO0 MHOT00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpyktypa coaepkaHuss KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckas XuMus» cQopMHUpOBaHA B IMPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuajia u OOycCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHMY4ecKOM XHMHHM BELIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCHYECKOM TEOpUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpeaCcTaBlIeHUd o cTpoeHuu BemniecTB. CBeaeHus 00 H3ydaeMbIX B Kypce
BEIIECTBAaX JAlOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB JO CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckor XUMHUHM [OJIyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs MEPBOHAYAIILHbBIC
MIPEACTABJICHUS] O XUMUYECKON CBS3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yrioM 3peHHs B mpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO oOLIEro o0pa3oBaHUs
TEOPETUYECKU Marepuanl M (PaKTOJIOrMYecKHMe CBEACHUS O BelIeCTBaX U
XUMHUECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHS» 00yYarolUMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIETEOPETUYECKUX UM METOJIOJIOTHYECKUX MO3UIIMA,



ryoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011ar011IeH 10 0OBSICHSIONICH 1 MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BAXXKHEWIIHNX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKKE O XUMHUYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoJyiHseTcss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMHM COJICPKAHUS, HMEKIINMHU KyJIbTYpPOJOTHUYECKUA W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUU C
JPYTMMHM HayKamH, PacKpbiBalOT €€ poJib B IO3HABATEIbHOW M MPAKTUYECKOU
JESATETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAKCHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HHQPOPMALIUIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWW, pelIeHUS WHTEIUICKTYAIbHBIX U
AKCIIEPUMEHTANIbHBIX MCCIEA0BATEIbCKUX 3a7a4. B 11eoM coaepkanue yueOHOro
npeaMera «XHUMHS» ~ JTAaHHOTO  YpOBHS  HW3yYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y 00ydYarOMMXCd MHUPOBO33PEHUYECKONM OCHOBBI JUISI TOHUMAHMUS
dbunocopckux ujaed, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUyYecKoro Mupa, OOYCJIOBJIECHHOCTh CBOWCTB BELIECTB HMX COCTABOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBJICHUM MYTEM OJKCIEpPUMEHTA U
pelIeHus] MPOTHUBOPEYMN MEXKIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiem, a
TaKXe Mpo0seM cOEpeKeHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHATBIE TPOrPaMMON MO XHWMHUHU TOJXOJbI K OTMPEEICHUIO
colepKaHUsi ¥ TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMupoBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIUX 0a30BO€ 3HAYEHUE s
pPa3IMYHBIX BHUIOB JIEITCIBHOCTH: pEIIeHUs] MpoOJieM, TOUCKa, aHalu3a W
00paboTku uHbOpMaIi, HEOOXOIUMBIX IS PUOOPETCHUSI OTIBITA MPAKTUUECKON
U UCCJEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U HA YPOBHE CPETHETO 00I11er0 00pa3oBaHUs, IPU ONPEACICHUN
COJICPKATEIIbHOW XapaKTepUCTUKU LIeJIeM H3y4eHUs MpeaMeTa HampaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEIIBHOCTH YEJIOBEKAa M KAaK OJHOT0 M3 KOMIOHEHTOB MHUPOBOW KyJbTyphl. C
METOANYECKOW TOYKM 3pPEHHs TAKOM NOAXOJ K ONPEACIICHUIO LI HW3y4eHUs
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CornacHo AaHHOM TOYKE 3pEHUSI TJIaBHBIMU LIEJISIMU W3YYEHHUS] TpeaMeTa
«Xumust» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABASIOTCS:

o (QopMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA KakK BaKHEUIIEH
COCTAaBJIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME MU IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

o (opMupoBaHuE U pa3BUTHEC MPEICTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIMil, HEOOXOMUMBIX JUIsi MpUOOpETeHUs
YMEHUM OPUEHTHUPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKHUX SIBICHUM,
HMMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;

¢ pa3BUTHE YMEHHUI U CIOCOOOB AESATEIBHOCTH, CBSI3aHHBIX C HAOJIOICHUEM
U OOBSICHEHUEM XUMHUYECKOTO HSKCHEPUMEHTA, COOJIOJIEHUEM MPaBHII
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA LIEJIEW U 33724 U3yUYCHUS
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHu XMMHUM B OOJbIIEH  CTEMeHW OTAAETCS  MPEArnoYTeHHE
PAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHHs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aIliy, BJIAJICIOIIETO HE
HaOOpOM 3HaHMM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMUA aKTHUBHOTO TOJIyYEHUS 3HAHUW U MPUMEHEHUS UX B PEajibHOM >KU3HU
JUISL PEIIEHUS] TPAKTUYECKUX 3a/1ad.

B cBsa3u ¢ 3TUM mOpW U3ydYeHHHM TpeaMeTa «XHUMUS» JTOMUHHPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

ajanTanus 00ydJarIIuXCs K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y OOydYaromMXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIUI), MMEIOINX YHHUBEPCAJIbHOE 3HAYEHUE [JIs PAa3JIUYHBIX BHUIOB
JeSTETLHOCTH: PEIICHUs] TPo0JIeM, MOUCKa, aHaimu3a U 00paboTKu MH(pOpMaIuy,
HEOOXOJIUMBIX [IJII TPHUOOPETEHUs] ONbITa JEATCIIBHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TMO3HAHUM XHMHH, a TaKXKe JJisd OIEHKU C TO3UIUI
AKOJIOTUYECKON O€30MaCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPraHM3M YE€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUarONMXCs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTUH JJIs MIOMCKA W aHalin3a y4eOHOW U
HayYHO-TIOMYJISIPHOU HH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dopMUpOBaHKE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATHBHOTO U JIOTHIECKOTO
MBIIUICHHS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHWH W TPOBEIACHUH XUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTAaHUE Yy OOydammmxcsd YOSKIEHHOCTH B TyMaHUCTHUYECKOM
HAIpPaBJICHHOCTH XUMHUH, €€ BAKHOW pPOJIM B PEIICHWU TIIO0AIBHBIX MpoOIeM
PaIMOHAIIBHOTO MPUPOJIOTIONE30BaHUS, TTOTIOIHEHUS SHEPTETUUECKUX PECypCOB U
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUSI K TIPUPOJE W CBOEMY 370POBBIO, a TakKe IMPHOOPETEHHUS OIbITa
UCTIONIb30BAaHUS TOJIyYCHHBIX 3HAHWMA JJIS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYAITUX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUSI TPEAMET «XUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMETHOHN o0nacTu «EcTecTBeHHO-HAydHbBIE
MIPEIMETHI.

OO611ee yncno 4acoB, OTBEEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOrmero odpasoBaHus, coctaBisieT 68 dgacoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIEPKAHUE OBYYEHUA
10 KITACC
OPTTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKOM XMMUHU

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. TeOpUs CTPOEHUS OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpraHUYeCKUX BeEIIEeCTB. ['oMoiorusi, wu3oMepus. XUMHUYECKass CBSI3b B
OpPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kiaccuuUKaIMM OpraHUYecKUX BemiecTB. HoMmeHkaTypa
OpraHUYEeCKUX COCIMHEHUN (CUCTEMaTW4yecKas) U TpPUBUAJIbHBIC Ha3BAHMS
BOXKHEUIIINX MPEACTABUTEIECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YyUYEHHS BEIIECTB M HUX MPEBpAICHUN:
O3HAKOMJIEHHE C O0pa3laMu OpPraHWYEeCKUX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
OTMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILICHUIO OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psia. Meran U 3TaH —
MPOCTEUIINE TPEICTABUTENN aIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMenieHus] W TOPEHUs), HAxXOXJEHWE B TMPHUPOJIE, IOIyYeHUEe W
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PAl. DTUJIEH U NPOIMUIICH —
MPOCTEUIINE TPECTABUTENN QJIKEHOB: (PU3MYECKHE U XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallud, OKHUCICHUS U
MOJIMMEPU3AIlUK ), TOJyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyramuen-1,3 m MerunOyramueH-1,3: cTpoeHue, BaKHEUIHE
XUMUYECKUE CBOWCTBA (peakiusi nonumepuszanuu). [lomydeHne CMHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— TMPOCTEHINNN TPEICTABUTENh aJIKHUHOB: COCTaB, CTPOCHHE, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA (peakiuu THJIPUPOBAHUSI, TaJOTCHUPOBAHUS, TUIpATALIUH,
TOpEHHUS ), MOJyYeHUE U IPUMEHECHHUE.

Apensl. benszoin: coctaB, cTpoeHue, QU3MYECKHE U XMMHYECKUE CBOICTBA
(peakuuu rajioreHUpOBaHMS U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHHE. 10ayon:
cocmas, cmpoenue, uauyeckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), NOJYyYeHue u npumeHenue. TOKCHUYHOCTH



apeHOB. ['eHeTMYecKkass CBA3b MEXAY YIJEBOAOPOAAMM, IPUHAUICKAUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. [IpupoaHblii Ta3 W IOIyTHBIE
HeTsaHpie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepadoTku HeDTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKHH), mnuposmu3. I[IpomykTbl
nepepaboTku He(TH, UX NIPUMEHEHNE B IIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBbIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W HUX MPEBPAIICHUI:
O3HaKOMJIEHWE ¢ oOpa3laMu IUIACTMACC, KaydyyKOB M PE3HHbBI, KOJUICKLIHH
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJEKYJI  YIJIEBOAOPOJOB U
raJIor€HONPON3BOIHBIX, ITPOBE/ICHUE MPAKTUYECKON PabOThl: MOITYYEHHE STUJICHA
Y U3y4YEHUE €TO CBOMCTB.

PacuérHbie 3aaun.

Bbluucienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuuu (Macchl, 00bEMma,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM IPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprannyeckue coeJMHEeHUs!

[IpenenpHple OOHOATOMHBIE CIHUPTHL. MeETaHON MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMyh C aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoJopoaHble CBSI3H MEXIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHble  COUPTBL. OTWICHIJMKOIb W  TJMLUEPUH: CTPOECHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMH
METaJulaMH, KaueCTBEHHas peaklys Ha MHOTOAaTOMHbIE crupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIICHTITUKOJIS.

@deHOoM: CTPOCHHE MOJICKYJbl, (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA.
Toxcuunocts henona. [lpumenenue denona.

Anpperunpl M kemouvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (peaklUuU OKHUCICHHS UM BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeenbHble KapOOHOBbIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKHe U XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOurue IS Kiacca KUCIOT, Peakiusl 3TepuuKalum), MoJTyueHue U IpUMeHEHHE.
CreapuHOBasi M OJEMHOBAs KUCJIOTHI KaK NMPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.




VYrneBonpl:  coctaB, Kjaccupukamus — yriaeBoAoB  (MOHO-, JAU- H
noJyiicaxapuibl). ['moko3a — nmpocTeimmii MoHOcaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3MYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuiom Menu(ll), oxkucieHne amMmmuadHbIM pacTBopoM okcuja cepeodpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHME TJIIOKO3bl), HaXOXKJECHHWE B NPHUPOJE, NMPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmana u
Heunono3bl.  PU3MUEeCKMEe W XMMHUYECKHE CBOMCTBAa Kpaxmajia (THUAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
OpoBeZieHHe, HaOMIOJACHUE U ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE
CIIMPTOB, Ka4e€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJA
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aun.

Bbluucienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEAKIMH IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHnyeCcKre COeIMHEHUS.

AMUHOKUCIOTHI Kak aM(pOTepHble Ooprannyeckue coeauHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riuiuHa). buosorudyeckoe
3HaY€HHE aMUHOKHCIIOT. [lenTuap.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAsE M TpPETUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
TUAPOJIN3, ICHATYPAIHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

OKCNepUMEHTAIbHBIE METObl M3YYECHMsS] BEIIECTB M UX IPEBPAILCHUN:
HAOJII0/ICHUE W ONHMCAHKUE JEMOHCTPALIMOHHBIX OMbBITOB: JEHATYpAlUs OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouiekyJisipHbIe COeIMHEHHS

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

OKCHepUMEHTAIbHbBIE METOJbl M3YYEHHS BEIIECTB M UX IPEBPAIlCHUIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanmm3zannst MEXIIPEAMETHBIX CBSI3€W IPU U3YYEHUH OPraHUYECKOU XUMUHU B
10 knacce ocCylIECTBIIIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHATHUHM, TaK W IOHATHUM, SBISAIOIIMXCS CHUCTEMHBIMHU JUISl OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011ue ecTecTBEHHO-HAay4YHbIE OHTHSL: SIBJICHUE, HAYYHBIA (PaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiaccuuKanus, NepuoJuIHOCTb, HAOJII0/IEHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

®u3uka: MaTepus, DOHEpPrus, Macca, aToOM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3MUECKHE BETUUNHBI U €MHUIIBI X U3MEPEHMUSL.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
(oToCHHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KHPHI,
(epMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, TOJE3HBIE HCKOMAeMbI€, TOILIUBO,
pecypcehl.

TexHoyOrusA: NUIIEBBIE IPOAYKTHI, OCHOBBI PALMOHAIBHOTO IMTAaHUA,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE MPENAPATHI, MaTEPUAJIbl U3
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUM

XUMUYEeCKHl 3IeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
000104Ka. DHEpPreTHuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIUS aTOMOB.

ITepunonnyeckuit 3axkoH u Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprnoamdeckoil cucTemsl
xuMu4eckux 3neMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CJOXKHBIX BEIIECTB MO TpyHnaM M Tepuojaam.
3HavYeHUEe NEePUOANIECKOI0 3aKOHA B pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHMYECKass CBSI3b. BHAbl XWMHUYECKON CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
aKlenTopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTALINYECKUX PELIETOK. 3aBUCUMOCTh
CBONCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonatne o gucnepcHbIX cuUcTeMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIMHEHU. Howmenxknatypa
HEOPraHMYEeCKUX BEIIECTB. ['E€HETMYECKass CBSI3b HEOPraHWYECKUX BENIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckas — peakuus.  Kiaccudukanus  XUMUYECKUX — peakuudid B
HEOPraHMYECKOM M OpPraHMYECKOM XUMHH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliH, €€ 3aBUCUMMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTposutuyeckas auccouuanus. CuibHbIe U ciadbie 3aeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKHUCIUTETBLHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYCHHMS BEIIECTB W WX MPEBPAILCHUMN:
neMoHcTpauus Tabmun «llepuonnueckas cucteMa XuMu4yeckux sneMeHToB [l. .
MenneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUECKUX PEHIETOK, HAOMI0JCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HHJWKATOPA, pEaKIMH HMOHHOTO OOMEHaA),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKium».

PacuéTtnrbie 3agaun.

Pacuétel 1O ypaBHEHUAM XMUMHUYECKHX pEAKIHM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHl C HCMOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannuyeckast xumust

Hemeranner. Ilonmoxxenne HemetraiuioB B llepuoamueckoin  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa MpuUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAUIOB (TajJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoga M KpEeMHHs) M HMX  COEAUHEHUM  (OKCHUJOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSIUHEHUN).

[IprmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COSUHECHUM.



Mertambl. [lonoxenune meramwioB B [lepruoanyeckon cUCTEME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mme Qusnyueckne cBorcTBa MeTauioB. CIiaBBl METAIIOB.
DNEeKTPOXUMHYECKHUI Pl HAPSHKEHUI METAILJIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, KaJlWil, KaJIbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpumeHneHne meTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEIIECTB M HX MPEBpaIlCHUMN:
U3y4YeHHE KOJUICKIMU «MeTauibl U CIUIaBbl», 0Opas3IoB HEMETAIIJIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCH/IA ATIOMHHHUS C PaCTBOpPAMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnpie 3agaun.

Pacuétel Maccel BemiecTBa WM 00BbEMA ra3oB 10 HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO
Y3 BEIIECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B 0OeCIeYeHHH 3KOJIOTHYECKOM, HEPreTUUECKON W THIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeEIUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBienuss 00 OOUIMX HAYYHBIX MPUHIUINAX TPOMBIILICHHOTO
MOJyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepUayibl, KOHCTPYKIMOHHBIC MATEpPUAJIbl, KpPACKH, CTEKJIO, KEpaMHuKa,
MaTepUIbl JJIA AJICKTPOHUKH, HAHOMATEPHUaJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yI0OpeHHUSI.

XUMHUSI U 3I0POBbE YEJIOBEKA: IMPABUJIA MCIIOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30IMaCHOTO HCIIOIb30BaHUS MPEnapaToB OBITOBOM XMMHUU
B IOBCEJTHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MeXNpeaMETHbIX  CBs3ed NOpW  HM3ydyeHUH oOwmed u
HEOpraHW4YeCcKorW XuMHUU B 11 Kiacce oCylIecTBISAETCS 4epe3 UCIOIb30BAHUE KaK
OOIMX €CTEeCTBEHHO-HAYYHBIX TIOHATHUM, TaK W TIOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIE TOHSTHUS: HAy4YHBINM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHUHTE3, KIacCU(PUKAIUI, TMEePUOJIUYHOCTh, HAOIIOIEHNUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHHUE.



dusuka: marepusi, SHEprus, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH,
M30TOII, PAJJMOAKTHBHOCTh, MOJICKYJIA, JHEPTETUIECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (DM3MUYCCKUE BEIIMYMHBI M CITUHHIIBI UX
U3MEPEHUs1, CKOPOCTb.

buonorus: kinerka, opraHusM, OJKOocHcTeMa, Ouochepa, Makpo- H
MHKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OPraHU3Me.

['eorpadus: MUHEpabl, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBIE, TOILIHBO,
PECYPCHI.

TexHoNOTHSI: XUMUYECKasi MMPOMBIIUIEHHOCTh, METAJUTypPIHs, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTepHUajoB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHYeCKass  MPOMBIIICHHOCTh,  IPOH3BOJICTBO
KOCMETHYECKHX TpenapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOT'PAMMBI 110 XUMK
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOECHUS
oOy4arolMMHUCS TPOrpaMM CpeAHEro oO0mero oOpa3oBaHUs (JUYHOCTHBIM,
METalpeAMETHBIM M HIpeaMeTHbIM). HaydHo-meToauueckold OCHOBOW  AJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MTOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IAEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpEeIMETa «XHMHsS» Ha YPOBHE CPEIHErO
o0u1ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLIHUE:

OCO3HaHHE OOYYAIOIUMUCS POCCUUCKOM TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTNPEEIEHUIO;

HaJU4Khe MOTUBALIUU K 00YUYECHHIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKAaMH, IMPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeaMeTa «XHMHSD» JOCTUTarOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENBHOM JEATEIbHOCTH B COOTBETCTBUH C
I'YMaHHCTHYECKUMH, COLIMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HAealaMd POCCHUKCKOr0 TIpakJaHCKOro OOIeCTBa, MPUHATHIMH B OOILIECTBE
HOPMAaMM W TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIO3HAHUS, CaMOPA3BUTHA M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4aromuxcsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeamMeTa «XHUMHUS»  OTpaxKaroT
c(OPMHUPOBAHHOCTh OMbITa IO3HABATEILHOM UM TMPAKTUYECKON JESITEIIbHOCTH
oOy4Jaronuxcst o peaausaliy NPUHATHIX B O0IIECTBE LIEHHOCTEW, B TOM YHUCIE B
YacTH:

1) rpaIaHCKOr0 BOCTIMTAHUSA:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U IIPABOIIOPAIKY;

IPEICTABICHAS O COLMAJIBHBIX HOpPMax M IPaBWIaX MEKINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENbHOCTH TPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX M MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY W
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYCOHOU NESITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAyYHOMY HACJEAUIO
OTE€YECTBEHHON XUMUM;

YBOXKEHHUSI K IPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
NPUMEHEHUSI XHUMUU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAyKU €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HaOJIOJCHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHWCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U IPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHaju3e MHQPOpPMAIIMU O MEPEIOBBIX JOCTHUAKEHUIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IIEHHOCTHU;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEACHUE M TMOCTYNKH CBOMX TOBApHIIEH ¢
MO3ULIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBHI 3THX
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAaHUSl IEHHOCTEH 3J0poBOTO U Oe3omacHOro oOpasza >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 37I0POBbIO;

coOJIfoficHUs TpaBwi 0e30MacHOro OOpallleHHs C BellecTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MMOHMMAHUSl LEHHOCTH TpPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJICHUS B CUTYyAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMSI TIOCJICICTBUN W HENPHUATHUS BPEIHBIX NMPUBBIUCK (YIMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

S) TpyA0BOT0 BOCTIUTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHHH MPAKTUYECKUX 3a/ay
COILIMAJIbHOM HAMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUUYECKOMY M3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOKEHUSI K TPYAY, JIOJAM TPYyJa U pe3yJibTartamM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIHHOW TPACKTOPUU
oOpasoBanusi, Oyaymied MpoQeccuu W peannu3anud COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) PK0JIOrH4eCKOro BOCIIMTAHHS:

HKOJIOTUYECKH I1€JI€CO00pa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHMMAaHUSL TJIO0ATBLHOIO XapakTepa SKOJOTMYECKUX MpOoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOM CPEbI;

OCO3HAaHMSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIKCHUH XUMHUHM  JIJIs
pelIeHUs] BONPOCOB PAlIMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCAIIUX BpEI  OKpYKAIOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIAT UX;

HaJIMYUsl pa3BUTOTO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATEbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMHU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIbBHOU
MpPaKTUKE, CIOCOOHOCTH UM YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemopoouu;

7) 1EHHOCTH HAYYHOT' 0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeUUu(PUKM XUMHUM KaK HayKH, OCO3HaHMS €€ pOJIu B
dbopMUPOBAHUU PAIIMOHATBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
npeAcTaBieHUus] 00 OKPYKAroIeM MHUpPE KaK O €AMHCTBE MPHUPOJIbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWU TMPOOJIeM COXpaHEHHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B  0CO0OW 3HAYUMOCTH XHMHH JJIS COBPEMEHHOU
UUBWIM3AIUA. B €€ TYMAHUCTUYECKOMW HAMNPABJICHHOCTA W BaXHOM pOJIM B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIIEHUH II100aIbHBIX MpoOsieM
YCTOWUYHMBOT'O PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPIreTHUYECKOM, MUILEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCTICUCHHH YCIOBUMN
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGMOPTHOM IKM3HM KaXIOTO 4YJeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHMMaHUsA CYIIHOCTH METOJOB
MMO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIH30BATh



HOJy4aeMble 3HAHUS Ul aHalu3a U OOBSICHEHUS SIBIICHUHM OKpPY)KaIOLIero MuUpa M
IPOUCXOIAIINX B HEM U3MEHEHHM, yMEHUs JefaTh 000CHOBAHHBIC 3aKIIIOYCHUS HA
OCHOBE HAyuyHbIX (AKTOB U HUMEIOIMXCA JaHHBIX C IIeJIbI0 TOJy4YCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMo00pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMA IO XHUMHH B
COOTBETCTBHUM C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMyYHbIX cepax mpodeccuoHanbHON
JESITETLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTro mpeameTa «XHUMHs) Ha
YPOBHE CpeIHero o01ero o0pa3oBaHus BKIOYAIOT:

3HaYUMble  JUIi  (OPMUPOBAHMS ~ MHUPOBO33PEHUA  OOyYarOIIUXCA
MEXKIUCIUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIC MOHATHUS, OTpaKarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa W CHenu(UKy METOAOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE y4yeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHbIC,

pEryJIATUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATIbHON KOMIIETEHITUU O0YJarOIINXCS;
CIOCOOHOCTh oOyyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JIEVUCTBUS B MMO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W PETYJISTUBHBIMU
JICUCTBUSIMU.

OgBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH NMO3HABATEJILHLIMH
JEeUCTBUSIMU:

1) 6a30BbIe JJOrnYecKme JeicTBHS:

CaMOCTOSITENILHO  (OPMYyJUPOBATh W aKTyallu3UpPOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNISATh 1EJM JESITENIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

KCMOJIb30BaTh MPYU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBILIIECHUS —
BBIJICTISATh XapAaKTEPHBbIE MPU3HAKKU TMOHATHUN U YCTaHABIMBATh UX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS JIJI1 OOBSICHEHHUS OTACNIBbHBIX (haKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAaHWS W KPUTEPUH I KIAcCHU(PHUKAIMKA BEIIECTB W
XUMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3U MEXKIYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHUThH JIOTHUECKHUE PACCYXXJICHHUS (MHAYKTUBHBIC, JEIYKTHBHBIE, IO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKkiuyu — MpU PEHICHUU Y4YEOHBIX IMO3HABATENIbHBIX M IMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHbBIE MOJCJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMN.

2) 0a30BBIE HCCJIEA0BATEIbCKHE JelCTBHS:

BJIQJIETh OCHOBAMHM METOJI0OB HAy4YHOTO MO3HAHUS BEUIECTB U XHUMHUYECKHX
peaKuuii;

dbopMyIHpOBaThH 1M U 33]1a4M UCCIICIOBAHUS, UCTIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIE BOMPOCH B KA4e€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUA W IPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTU PE3YyJIbTATOB UCCIEIOBAHUSI,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOMN
NEATEeIbHOCTH, MPOSBIISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6orta ¢ ungopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX WHGOpMaIu (HAy4HO-
MOMyJISipHAsl JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(POPMAILMIO Pa3IMYHBIX BUAOB U (opM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



(GbopMynHpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOAbl MIPHU MOUCKE U
oToope wuHMOpPMALIUM, HEOOXOAWMOW JJISI BBIMOJHEHUs] YYCOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT WCIOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMy  IPEACTaBICHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
XUMUYECKON WHGOpMAIMEH: TPUMEHATh MEXIpPEeAMEeTHbIe ((U3ndeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CMMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHue YyHUBEPCAJTbHBIMU KOMMYHHUKATUBHBIMHY 1eHCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMBI B XOJ¢ AUAIOTa /WA
JUCKYCCUHM,  BBICKa3bIBaTh  HJeHU, (OPMYIHPOBATH CBOM  MPEAJIOKCHUS
OTHOCHTEJILHO BBITTOTHCHUS TPE/IJIOKEHHON 3a1a49H;

BBICTYNATh C TPE3CHTAIMEH pe3yIhbTaTOB IT0O3HABATEIBHOW JESITCIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJHEHUU
XUMHUYECKOTO IKCMEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCICAOBAHUMN ITyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBJajieHue YHUBEPCAJTbHBIMHU PEryJsiITUBHBIMH JIEHCTBUSIMH:

CaMOCTOSITENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
NeATEIBbHOCTh, Ompenensis e€ Iead W 3a7add, KOHTPOJHUPOBaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM  JICUCTBUIM  TIPU
BBITIOJIHEHUM YYE€OHBIX M HCCJIENOBATENbCKUX 3aj7a4, BBIOMpaTh HaumboJee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH Ha OCHOBE CaMOaHAM3a
Y CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHbie  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSD)
OTpaXKaroT:

cOpPMUPOBAHHOCTh ~ TMPEACTABICHUH O XMMHYECKOH  COCTaBIISIONIEH
€CTECTBEHHO-HAY4YHOW KAapTUHBl MHPA, POJIA XMMHM B TO3HAHUM SIBIICHUM



Opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS U  KYJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUsI MPAKTUYECKUX 3a/1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpeze;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOMOJIArallme MOHATUA (XUMHYECKMH JJEMEHT, aToM, JJIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTash M COKpalll€HHAs), MOJIb, MOJSpHas
Macca, MOJIAPHBIA OOBEM, YIJICPOAHBIM CcKeneT, (yHKUMOHAbHAs TpYIIIa,
paaukan, U30Mepus, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJIOPOBL,
KHCIIOPOJ, U a30TCOJEpXKAllMe COECIWHEHMS, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallhue B OCHOBE ITOHMMAaHUS IPUYMHHOCTU M CUCTEMHOCTH XHWMHYECKHX
ABJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€e30IaCHOM HCIIOJIb30BAaHUM BaXHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEeSATENbHOCTH YEIOBEKA,;

c(OpMHUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIOJB30BATh COOTBETCTBYIOLIUE MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECANHEHUM;

c(OpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJIsI
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
(GopMys OpraHMYeCKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX peaklui,
U3rOTABJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB ISl WLIIOCTPALUU WX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJICKHOCTh HM3YyYEHHBIX
OpraHUYeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynme COeAUHEHUN (yriaeBOJOpPOAbI, KHUCIOpPOI M a30TCOeprKallue
COCIMHEHHUsSI, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUs), JaBaTh MM HAa3BaHUS 110
cuctematnyeckoi Homenkiarype (IUPAC), a Takke NpUBOIWUTH TpPUBHAIIbHbBIE
Ha3BaHUSl OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHICH, alleTUJIEH,
ATUWJICHTJIUKOb, TIHIEpUH, (eHod, (popmanbaerul, aleTaibIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs! KMCJIOTa, CTEAPUHOBAS KUCIIOTA, IJI0K03a,
dpykTo3a, Kpaxmasi, HeIi0103a, TIIUIHH);

c()OPMUPOBAHHOCTh YMEHHUSI OMNPEAENSITh BHUABI XUMHUYECKOM CBSI3M B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHbIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. byTiepoBa ais 00bICHEHUs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHMHM  XapaKTepH30BaTh  COCTaB, CTPOCHHE,
¢usznyeckue M XUMHYECKHE CBOICTBA TUIHWYHBIX TPEACTABUTENCH pa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STUJIEH, MPOIMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metunodyramuen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
[JIMLEPUH, (PEHOJI, alleTalbJIEeru, MypaBbUHAs M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
KpaxmaJ, HEeII0JI03a, aMUHOYKCYCHAsI KHCIIOTA), UIFOCTPUPOBATh F'€HETUYECKYIO
CBA3b MEXKJy HUMHU YPaBHEHUSMM COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUl C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOJAHOIO
Chlpbid  (HE(Th, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX MEepepabOTKH U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB epepadbOTKH;

c(OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WJIM MPOAYKTa
peaklMy IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX
BEILIECTB UM MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMUU NPHU U3YUEHUU BELIECTB U
XUMHUYECKUX sBJIEHUH (HaOM0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHHUE),
WCIIOJIb30BaTh CUCTEMHbIE XHWMHYECKHE 3HAHUS JUIsl NPUHATHS pEUIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX, CBS3aHHBIX C BEIIECTBAMHM M HX
PUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIIOAATH PAaBUJIA MOJIb30BAHUS XUMHUECKON
nocyJ0 1 J1abopaTOpHBIM OOOpYJOBaHMEM, a TaKKe IpaBUiIa OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO JA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN ITUTAHUPOBATH W BBITIOJHATh XUMHUYCCKHM
AKCIIEPUMEHT (IIPEBPALLECHNS] OPTAHUYECKUX BEIIECTB P HarpEBaHUU, MOJyUYEHHE
ATWJIEHA M W3YYEHHE €ro CBOMCTB, KAaueCTBEHHbIC PEAKLUUU OPraHUuYeCKHUX
BEIIECTB, JEHATypalusi OENKOB MPH HArpeBaHUU, IIBETHBIE pPEaKIMHU OEIKOB) B
COOTBETCTBMM C TMpaBWJIAMHU TEXHUKA OE30MAaCHOCTH TMpuU OOpalIeHUU C
BEUIECTBAMH U J1a0OpaTOPHBIM O00OPYJOBaHHEM, NPEJACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XUMUYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl0 M3 Ppa3HBIX HMCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHdopmaruu, IaTepHET U APYyTHUX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJfOAaTh  MpaBWIa  JKOJOTHMYECKU
1eaecoo0pa3Horo MoBeJAeHUsT B OBITY M TPYJAOBOM JCATEIBHOCTH B IEJSAX
COXPaHEHHsSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM CpENbl, OCO3HABATh
ONAaCHOCTh BO3JECHUCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHHUYECKHUX
BEIlIECTB, MoHUMas cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEAHOTO BO3JICUCTBHS HAa OpPraHU3M
YEJI0BEKa;

Ul OOYYarOIIMXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBbS: YMCHHE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XMMHUYECKUX SIBJICHUN;

JUISL  CHENBbIX M ClHA0OBUIANIMX OOYyYarolIuXcs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitns mis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmias W HeopraHudeckas
XUMHUSD) OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpA, POJU XHMHUH B TO3HAHUM SIBJICHUM
npuponabl, B GOPMUPOBAHUM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsI PEIICHUS TPAKTUUECKUX 3a/1au
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKHUCJICHHS, XUMUYECKasi CBSA3b
(koBajieHTHas, HIOHHAs, METAJIINYECKasi, BOJOPO/IHAs ), KpUCTAJIINUECKas PelIeTKa,
TUNBl  XUMHUYECKUX  pPEAKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJIEKTPOJINTUYECKAsA JUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpHs
BJICKTPOJUTUYECKON JUCCOLMAlUM, nepuoandeckui 3akoH [[. M. Menpneneesa,
3aKOH COXPaHECHUSA MAcCChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CHUCTEMHOCTH XHMHWYECKUX SIBJICHHH, (PAKTOJOTMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacCHOM HMCIOJIb30BAHUMU BaKHEHUIIIUX HEOPraHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JESITEIILHOCTH YEIIOBEKA,



c(OpMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIMA,
YCTaHABIIMBaTh MX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAaHUH HEOPTraHMYECKUX BELIECTB U UX IIPEBPAILCHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HUCIHOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctapieHus: GoOpMysT BEHIECTB M  YpPaBHEHUM  XMMHUYECKUX  pEaKluH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIbHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbld Tra3, YIJIEKUCHbIM ra3, aMMHaK, TraméHas
M3BECTh, HETAIEHASl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN ONPEEISTh BAJIEHTHOCTDh M CTETIEHb OKHCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIWHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METaJUIMUECKasi, BOJOPOJIHAS) B COCTMHEHUSAX, TUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAasi, MOJICKYJIspHasi,
MOHHAs, METAJIJIMYECKAs1), XapaKkTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTH YMEHHUM YCTaHaBJINBATh NPUHAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB II0 HX COCTaBYy K ONpPENelEHHOMY Kiaccy/TpyIie
COEIMHEHH (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCU/Ibl, OCHOBaHUS,
KHCJIOTBI, aM(POTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUUECKOTO 3akoHa /I.
W. MenneneeBa 1 AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepmoanueckoi cucTeMbl
xuMuueckux anemeHToB JI. WM. MeHneneeBa, MCHOJIb3ysl MOHATUS «s-, p-, d-
JJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U MX COCAUHEHUU
1o nepuoaaM u rpynnam l[lepuoanueckor CUuCTeMbl XUMUYECKUX 3eMeHToB [l. U.
Meneneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHECHUIO CTETICHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTHUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHUM COCTaBJISATh YPaBHEHUS DPEaKUUWA pa3TUYHBIX
THUIIOB, TIOJHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBUS, IIPX KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH PpEAKIMH, MOJITBEPKAAIOUINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHUYECKUX BEIIECTB, pPAaclO3HaBaTh
OTIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npuniui Jle [laTensbe);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHUMHUUYECKHE IIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsI CEpHOM KHUCIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OOIMMX HAYYHBIX MPUHIUIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra30B MO M3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MACCe UM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUu
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakund Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIpaBuUIa MOJIb30BAHUS XUMHUYECKOM
MOoCyIol U J1abopaTOpHBIM O0OpPYAOBaHUMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU O BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBHITIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (pa3joyKeHHE TMEePOKCHIA BOAOPOJia B MPUCYTCTBUU KaTaIM3aTopa,
OTIpE/ICNIEHUE CpEeAbl PAaCTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHINKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW pPEaKIIvy,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha cynbdar-, KapOooHaT- H
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 IO
temaM «Metamie»y U «HemeTamasl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MU OOpAILEHUU C BEUIECTBAMU U JIa0OPAaTOPHBIM 000PYAOBAHUEM,
NPEICTABIATh PE3yIbTaThl XHUMHUYECKOTO OJKCIepuMeHTa B (opme 3amucu
YpaBHEHUW COOTBETCTBYIOIIMX peaKiuii U (HOpPMYyIUPOBATh BBHIBOJLI Ha OCHOBE
ATUX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYCCKH AaHAIM3UPOBATH XHUMHUYECKYIO
uH(bOpMAIMIO, TMOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKAaIH, IHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJfOAaTh  MpaBWIa  JKOJOTHMYECKU
1eaecoo0pa3Horo MoBeJAeHUsT B OBITY M TPYJAOBOM JCATEIBHOCTH B IEJSAX
COXPaHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOWIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONAaCHOCTb BO3/ICVCTBHS HA KUBBIE OPTAaHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, mosicHaTs Ha mpumMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAILCHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHUYECKUX SIBIICHUN;

JUISL  CIENBbIX U ClHA0OBUIANIMX OOYyYarolIuXcsi: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitns mis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KonuyectBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ KonTpoabHbl IIpakTHyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
e padoThI padoThI
pecypchbl
Pa3nes 1. TeopeTnyeckne 0CHOBBI OPraHNYecKOi XMMHH
IIpeamer opranndeckout xumuu. Teopust
1.1 CTPOCHUS OPraHUYECKUX COCTMHEHUH A. 3
M. bytieposa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTIEBOAOPO I — ATKAHBI 2
29 HenpenenbHbie yrieBo10po/ibl: aIKEHHI, 6 |
) AJKaIUEHbI, AIKUHBI
23 ApomaTHdecKue yriieBOAOPOIbI 2
24 [IpupoiHbIE HCTOYHHUKY YTIIEBOIOPOIOB U 3 |
' ux repepaboTka
Wroro no pazneny 13
Paznen 3. Kuciopoacoaep:kauiye oprannyeckue coeJuHEeHHs!
3.1 Cruprel. @enon 3
39 Anspaeruapl. KapOOHOBBIE KHCTOTEHI. 7 |
’ CroxHbIe 3UPHI
33 VYrnesoasl 3 2




Uroro no pazneny 13
Pa3nen 4. A3oTcoaep:xainiue opraHnyecKue coeuHeHn st

4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3
Uroro no pazneny 3
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KosunyecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne i/ P Kontposbnsie | IIpakTudeckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuyeckue 0CHOBbI XUMHUH
Crtpoenue atoMoB. [lepuoanyeckuii 3aKoH
1.1 u [lepuoanyeckas cucreMa XUuMHYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BeuiectBa. MHOroodpasue 4
' BEILIECTB
1.3 XHUMHUYECKUE PEAKIINH 6 1 1
Hroro no pazaeny 13
Pa3nes 2. Heoprannueckass xXumust
2.1 Merabl 1
2.2 Hemeranns 1 1
3 CBs13b HEOPTAaHUYECKUX U OPTAHUUECKUX )
' BCIICCTB
Uroro no pazneny 17
Pa3nen 3. Xumus v :KU3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpouabubie
padoThI

IIpakTH4yeckue
padoThI

Jlara
HU3YYCHU
|

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer oprann4eckor XUMHH, €€
BO3HHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopus ctpoeHHst OpraHUYEeCKUX
coequHenuit A. M. bytieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBienue o K1accuPpUKaUN
oprannueckux Bemiects. Homenknarypa
(cucremaTuyeckas) U TpPUBHAJIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH DAL

MertaH 1 3TaH — NPOCTEUIIINE
MPEICTaBUTENM ATKAHOB

ANKeHbI: cOCTaB U CTPOCHUC, CBOICTBA

OTUJIeH U IMPOIUJICH — HpOCTGﬁHIPIG
MMpEACTAaBUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
STWJIEHA U U3yYEHHUE €T0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHBI




AJIKHMHBIL: COCTaB X 0COOEHHOCTH CTpPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
MPOCTEUILINN MPEICTABUTEND AIIKUHOB

1 Beluncienus 1o ypaBHEHUIO XUMUYECKOM
peaxkuu

12 Apensl: 6eH3011 U TON1yos1. TOKCUYHOCTh
apeHOB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAJUIEKAIUX K PA3JIMYHBIM KJIaCCaM
[IpupoiHBIE HCTOYHUKH YTIIEBOIOPOAOB:

14 MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
rasbl, HeTh U POAYKTHI €€ ImepepaboTKu
[IpupoiHBIE HCTOYHUKH YTIIEBOIOPOAOB:

15 MIPUPOHBII ra3 U NOMYTHbIE HEPTSIHBIE
rassl, HeQ)Tb U IPOAYKTHI €€ nepepaboTKu

16 KonTtponsHas pabota 1o paszaeny
«YTI1€eBOIOpOIBD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ ¥ 3TaHo1. BogopoaHas cBs3b

18 MHoOroaTtoMHbI€ CIUPTHI: STUIEHIIMKOIb U
TIIMLEPUH

19 DeHoJI: CTpOEHUE MOJIEKYJIbI, GU3UUYECKUE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbreruisl: popmaibaerug u
areTanpaerua. AeToH

21 OnHOOCHOBHBIE ITpeJieNIbHbIe KApOOHOBBIE

KHCJIIOTBI: MypaBbUHAA U YKCYCHAs




22

[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

CTeapI/IHOBaH " OJICMHOBAs KMUCJIOTHI, KaK
MMpEACTAaBUTCIIN BBICIIUX Kap6OHOBBIX
KHCJIOT

24

Mpbu1a KaK COJIM BBICIITMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

25

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruaposIn3, IPUMEHEHHE,
OMOJIOTHYECKast POJIb KHUPOB

27

VYTieBosl: cocTaB, KiacCH(pUKaIus.
Bakneiimune npeacraBUTeNNn: II0K034,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemironosa Kak IpupoIHbIe
MTOJINMEPBI

29

KonTtponsHas pabota 1o paszaeny
«Kucnopoaconepxalne opraHMueCcKue
coeauHeHus»/ Beepoccuiickast
IpoBepoyHas pabora

30

OO6m1ast xapakTepUCTHUKA a30TCOIEPIKAIITUX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas npoBepoyHast pabota

31

AMWHEBI: MEeTHJIAaMUH Y aHWINH

32

AMMHOKHUCIIOTEI KaK aM(bOTepHBIC
OpPraHn4€CKUC COCINHCHU A, UX
OHOJIOrHYECKOE 3HAUCHUE. Ilentuapl.




benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS

OCHOBHBIE TTOHSITUSA XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH !
OcCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCIUHEHU. 1
[TnacTmaccel, kay4ykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 a4

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KouTpoJsbHbIe
padoThI

IIpakTHyeckune
padoThI

Jlara
H3y4eHHU
s

JIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypalus aToMoB

Ilepuonuueckuii 3akoH u [leprpoanyeckas
CHCTEMa XMMHYEeCKHUX dnemMeHToB /. 1.
MenpeneeBa, ux CBsI3b C COBPEMEHHOU
TEOpUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMHUYECKHX 3JIEMEHTOB U UX COSIUHCHUM 110
rpymiaM 1 nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOoB J[.J. MeHaeneeBa B
Pa3BUTUU HAYKH

CrpoeHue BemecTBa. XMMUYECKasi CBA3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBA3U. BoopoHas cBs3b

BaneHTHOCTB. DIIeKTPOOTPUIIATEIEHOCTb.
CreneHn okucienus. Bemectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHHSI

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 7015 BEIeCTBa B pacTBOpPC




Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coeuHeHuil. ['eneTnueckas
CBS3b HEOPTraHWYECKUX BEIIECTB, PA3THUHBIX
KJIaCCOB

Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHUYECKOW U OPraHUuYECKON XUMHH.
3aKOH COXPAaHEHMS MACCHI BEILIECTB; 3AKOH
COXpaHEHUs U IPEBPALLEHUS SHEPTUH [TPU
XUMHUYECKUX PEAKIIHIX

Ckopoctb peakuuu. O6paTUMbIE peaKuy.
XUMHYecKoe paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOHN peaKun»

11

Onexrponutuyeckas nucconuanus. [lonsarue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHUYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTENTLHBIE
peakmuu. [TorsTre 00 drIeKTpOIH3e
pacIIaBoB M paCTBOPOB COJIEH

13

Kontposnbnas pabora 1o pasaeny
«Teoperndeckre OCHOBBI XUMUM»

14

Mertaiutel, ux nosioxenue B [lepuoanyeckoi
CHCTEeME XMMHUYECKuX dmeMeHToB /. WM.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METaJJIOB




15

CrutaBbl METAIIIOB. DIEKTPOXUMHUYECKUM PSiT
HaIpsHKEHUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BAXKHEHUIITNX
METaJUIOB (HaTpUii, Kajaui, KaJIbIIMM, MarHui,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMUYECKHE CBOMCTBA XpOMa, MEIN U UX
COETMHEHUN

18

XUMU4YecKre CBOMCTBA IIMHKA, JKeJie3a U UX
COETMHEHUN

19

[IpaxTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertamib»"

20

HGMCTaJIJIBI, HUX IMTOJOXKECHUEC B
[Tepuoanueckoit cucTeMe XUMUYECKHX
anemenToB 1. Y. Menjeneena u
O0COOEHHOCTH CTPOEHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
ANIOTpONHS HEMETAJUIOB (Ha TpUMEPE
KHCIIOpo/ia, cepsl, pocdopa u yriepoaa)

22

XHUMUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COEIMHEHUN

23

XuMH4ecKkue CBOMCTBA a30Ta, (pochopa 1 ux
COCIUHEHUI

24

XHWMHYECKHE CBOKCTBA YIIIEPOIa, KPEMHUS U
HUX COeIUHEHUN

25

[IprumeHeHne BaAXXKHENIIMX HEMETAIIJIOB U UX
COEIMHEHUN

26

O0001IeHrE ¥ cucTEMATU3alUs 3HAHUN 110




teMe «Hemeramuib. Berauciienus no
YPaBHEHHSM XMMHUYECKHUX PEaKLUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTnueckas padora Ne 3. «Pemienne

27 HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe 1
"Hemeramib"»

)% KonTponbnas pabota no remam «MeTamis» |
u «Hemeramnbi»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. |
Heopranmueckue u opraHun4eckrie OCHOBAaHHS
AmdoTrepHble HEOPraHU4ECKue 1

30 OpraHuy4eckue coeJMHeHus. I enernyeckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIIECTB
Poie xumun B 00ecrie4eHnH 3KOJIOTHUECKOH,

31 SHEPTeTUYECKON U TUIIEBOM O€30MaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
[IpencraBnenus o0 OOIIUX HAYYHBIX

32 MPUHIUIAX TPOMBIIIICHHOTO OTY4YEeHUS 1
BaXHEUIIIMX BEILECTB

33 YenoBek B MUpE BEIIECTB U MaTEPHAJIOB 1

34 XWUMUA U 310POBbE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 0011ero 00pa3oBaHusd

TeOpeTI/I‘leCKI/Ie OCHOBBI opraHqucxoﬁ XNMHH

CdopMupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, POJIU XUMUU B TO3HAHUU
SBIICHUH TIPUPOIBI, B (HOPMHPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHANBHOM TpPaMOTHOCTH, HEOOXOIUMOW s
pellleHus TMPaKTUYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBbIO M IIPUPOJIHOM Cpefie

Bianenue cucremMoll XMMUYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralOI1E MOHATHUSA (Monexyina, BAJICHTHOCTB,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSIPHbIH OOBEM, YIJIEPOJIHBIN CKeJeT,
GyHKIMOHAIbHAS ~ TPYNNa,  paJdKall,  HU30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUM psZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- U
a30TCOJIEpIKAIINE COCIUHEHHS, OMOJOTHYECKH AaKTHUBHBIE BEIIECTBA
(YryieBoJibl, >KMpbI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEAMHEHUS); TEOPUHU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsI opranudeckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOIOTHYECKHe
CBEJICHUS O CBOWCTBaX, COCTaBe, IMOJIy4YeHUH U Oe30MacHOM
WCIIOJIb30BAHUM BAKHEUIUX HEOPTaHMYECKUX W OPraHUYeCKHX

BCIICCTB B 6LITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCIIOBCKA

CdopMUpoBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  yCTAHAaBIMBaTh  UX  B3aWMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHATUS IIPU OIMCAHUU COCTaBa, CTPOEHUA H

MPEBPAIICHUN OPraHUYECKUX COCTMHEHHI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

1

1.1

1.2

1.3

14

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONB30BaTh XUMHUYECKYIO CHMBOIUKY
JUISL COCTaBJIGHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTO,
CcOKpaméHHol) ¢GOpMya OpPraHMYECKHMX BEIIECTB U YpPaBHEHUU
XUMHNYCCKUX peaKuHﬁ, H3TO0TaBJIMBATb MOACIIN MOJICKYJT OPIraHUYICCKUX

BCIICCTB IJId WIUIIOCTpAMU HX XUMHUYCCKOI'0O M IPOCTPAHCTBCHHOI'O




CTPOCHHUSI

1.5

ChopMUpOBaHHOCT ~ YMEHHMI  yCTaHAaBIMBaTh  MPUHAUICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO HUX COCTAaBY U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpymme) COeAMHEHUH  (YIJIeBOJOPOIbI,
KHUCJIOPOA ¥ a30TCOAEpIKAIlNe COCAWHEHHS, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHUS), JaBaTh WM  Ha3BaHUS 10  CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdopMUpoOBaHHOCTh YMEHUS OIpPENesITh BUIbl XUMUYECKOW CBSI3U B

OpPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTH ~ yMEHHSI TPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpOEHHUs1 opranundeckux semiectB A.M. BytnepoBa 11 0ObscHEHUS
3aBHCHUMOCTH CBOWMCTB BEILECTB OT HMX COCTaBa MU CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

VYTI1eBo10POIBI. Kucnopoaconepxarue 51 a30TCOCpIKAIIHE

OpTraHNU4YCCKUC COCANHCHHA. BBICOKOMOJICKYJISIpHI)IC COCIMHCHUA

2.1

CdopmMupoBaHHOCTh yMEHUW TNPUBOAUTHL TpPUBHUAIbHBICE HAa3BaAHUS
OT/ENbHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, IPOIWIIEH, alleTHJICH,
STUJICHTIIUKOJb, TIWLEPUH, (EeHoN, (OopMambIeTru, aneTaabIeTHl,
MypaBbUHAs KHCJIOTA, YKCYCHas KHUCJOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasl KHUCIIOTa, TIIOKO3a, (PYKTO3a, KpaxMmanl, IeJUTI003a,

TJIAIUH)

2.2

ChopMHpPOBAaHHOCT, YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
dbuznyeckue M XUMUYECKHE CBOMCTBA THIHYHBIX MpEICTaBUTENEH
pa3IMYHBIX KIIACCOB OPTaHWYECKUX BEIIEeCTB (METaH, JTaH, JTUJICH,
MPOMWIEH, aleTuieH, OyraaueH-1,3, merunOyramueH-1,3, OeH3zon,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TJIMIEPUH, (PEHOJ, aneTaabIeTuI,
MypaBbUHAs U YKCyCHas KHUCIJIOTBI, TIIOKO3a, Kpaxmal, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

ChopMHPOBAaHHOCT YMEHUS HILTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXJy  TUINHYHBIMM  MPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYECKHUX BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIINX XUMUUYECKUX

peaxkuil ¢ UCIIOJIB30BaHUEM CTPYKTYPHBIX (POpMYII

24

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh HMCTOYHUKU
YTJIEBOJOPOIHOTO CHIPhs (HEDTh, TPUPOIHBIN Ta3, yTroJib), CIOCOOBI UX

nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOIYKTOB MepepaboTKu

XUMHA U )KU3HB. PacuéTrl

3.1

CdopMupoBaHHOCTh YMEHUH BIIAJETh CUCTEMON 3HAHHMI 00 OCHOBHBIX




MCTOJaX HAYYHOTO IMO3HAHUA, UCIIOJIb3YCMbIX B XMMUH IIPHU U3YUYCHUU
BC€IICCTB MW  XHMHYCCKHUX SIBIICHUI (Ha6JII-O,I[€HI/Ie, HN3MCPEHUC,
SKCIICPUMCECHT, MO,I[CJ'II/IpOBaHI/Ie), HUCIIOJIB30BAaTh CHUCTCMHBIC
XUMHUYCCKUEC 3HaHUA i1 HNPUHATHUA pCIJ_IeHI/If/’I B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BCIICCTBAMU U UX IPUMCHCHHUECM

32

CdopMupoBaHHOCTh YMEHHH COOJIIOJIaTh TpaBHJa TOJB30BAHUS
XUMHYECKOW TOCYIOH M JIaOOpaTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
MpaBuJia OOpAICHUS ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMU

110 BBITTOJTHCHHIO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHHI TUTAHUPOBATH U BBIMOJIHATH XUMHUYCCKUN
AKCIIEPUMEHT (TPEBpAIICHUsI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
NOJTyYeHHE STHIICHA M U3Y4YE€HHE €0 CBOMCTB, KAYeCTBCHHBIC PEAKLIUH
OpPraHMYEeCKHUX BEUIECTB, JEHATypauusi O€JKOB IpHU HArpeBaHUH,
LOBCTHBIC PCAKIUU 6CJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0e30MmacHOCTH MpU OOpalleHUH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHUEM; IPE/ICTaBISAT PE3yNbTaThI XHMHYECKOTO
JKCIIepUMEeHTa B (OpMe 3amich ypaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpOBaTh BEIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

34

CdopMupoBaHHOCTH YMEHUH MPOBOAUTH BBIYUCICHUS 110 XUMHUECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA WIIU
MPOJIYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO

U3 UCXOHBIX BELIECTB UM MPOAYKTOB PEaKIUH)

35

CdopmrpoBaHHOCTh yYMEHUI KPUTHUYECKU AHAIN3UPOBATH
XMMUYECKYI0 HH(pOpMAIMIO, IMOJy4yaeMyl W3 pa3HbIX HCTOYHHUKOB

(cpenctBa MmaccoBoi HH(pOpMAINH, ceTh VIHTepHET U Apyrue)

3.6

ChopMupoBaHHOCT yYMEHUH COOMIOAATH MpaBHJa SKOJIOTHYECKH
11eJ1ec000pa3HOro TOBEIEHUSI B OBITY W TPYIOBOW JEATEIHHOCTH B
LEIAX COXPAaHEHMsSI CBOErO 3/I0POBbS M OKPYKAKOUIEH NPUPOTHON
Cpellbl, OCO3HABaThb OMNACHOCTb BO3JECHCTBUS HA YKUBBIE OPTraHU3MBI
ONpEAEIEHHBIX OPTaHUYECKUX BEUIECTB, OHMMAsl CMBICI IOKa3aTels
I[MAK (mpemenpbHO AOMYCTUMOM  KOHIIGHTpAIlMW), TOSICHATH Ha
pUMepax CrHocoObl YMEHBIIEHUS M MPEAOTBPALEHUS MX BPEIHOTO

BO3JCHCTBUS Ha OpTraHH3M 4Y€JIOBCKaA

11 KJIACC

Kon

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI




NpoBepsieMor
0 pe3yJbTaTa

06p330BaTeJ'IbHOI7[ NnmporpamMmasI CPEIHET0 oﬁmero 06pa30BaHI/Iﬂ

1

TeopeTnyeckrue OCHOBbI XUMUH

1.1

Brnagenune cucteMoil XMMHMYECKMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOllMe  TOHATUSA  (XUMUYECKHMH  3JEMEHT,  aTOM,
AIIEKTPOHHAsI 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
HMOH, MOJIEKYyJla, BAaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCJICHUsI, XUMHUYECKAsl CBA3b, MOJb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIIIMYECKAsl PELIETKA, TUIBI XUMHYECKHX peakuui
(OKMCITUTENIbHO-BOCCTAHOBUTEBHBIE, 3K30- M 3HJOTEPMHYECKUE,
peaKuu MOHHOTO OOMEHa), pacTBOP, ANEKTPOJIUTHI, HEITEKTPOIHUTHI,
ANEKTPOJUTUYECKAS JUCCOLMAIMUS, OKHCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peaKkIuy, XUMUYECKOE PaBHOBECUE); TEOPUH U
3aKOHBI (TEOPHS AIEKTPOJUTUUYECKON nuccormanuu, [lepuoandeckuit
3akoH [[.J. MenzeneeBa, 3aKOH COXpaHEHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHUH, (DAKTOIOTUYECKHE CBEICHUS O CBOMCTBAX,
cOoCTaBe, IOJyYeHUMHM U OE€30M1aCHOM HCIIOJIb30BAHUM Ba)KHEHIIMX
HEOpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH AEATeIbHOCTU

YCJIOBCKaA

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIEITE XAPAKTCPHBIC TIPHU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX HOHHTHﬁ, MNPpUMCHATb COOTBCTCTBYIOIIUC
MOHATHUA TIPU OINHMCAaHUHU CTPOCHUA U CBOMCTB HEOPTaHUYCCKUX
B€HOICCTB H HX HpCBp&IIICHPIfI; BBISABJIATH B3aMMOCBA3b XHMHUYCCKUX
3HAHUI C INOHATHUAMU u MNpEaACTaBICHUAMU ApYrux

CCTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

Brnanenue OCHOBHBIMH METOAAMH HAYYHOTO TO3HAHUS BEUIECTB M
XUMUYECKMX SBICHWA (HAONMIO/IEHHWEe, W3MEpEHHe, HKCIIEPHUMEHT,

MOJICTTUPOBAHUE)

14

CdopMUpOBaHHOCTh YMEHHMH OMNpENeNiaTh BaJECHTHOCTh M CTENEHb
OKHCIIEHUs XHMHMYECKUX OJJIEMEHTOB B COCIUHEHUSX Pa3JIMYHOIO
CcocTaBa, BMJ  XHUMHUYECKOW  CBSI3W  (KOBaJE€HTHAs, MOHHaf,
MeTaJIJIN4ecKasi, BOJOPOHAs) B COCAUHEHUX, TUIl KPUCTAJUITMUYECKON
PEImIETKY KOHKPETHOTO BeIllecTBa (aTOMHas, MOJIEKYJSpHAas, UOHHAs,

METaJUInYecKas)

1.5

C(bOpMI/IpOBaHHOCTB yMCHI/II‘;I OIPCACIIATE XapaKTCp CPEAbl B BOIAHBIX

pacTBOpax HEOPraHMYECKUX COCTUHECHUI

1.6

ChopMupoBaHHOCT, ~ YMEHHMSI  KJIACCU(QHUIMPOBATH  XUMHUYECKHE

peaKuy Mo pa3IuvHbIM MpU3HAKaM (YUCITY U COCTaBY pearupyromux




BEIIECTB, TEIJIOBOMY O (deKTy peakiuu, W3MEHEHHUI0 CTereHel
OKHCJICHUSI ~ DIJIEMEHTOB, 00paTUMOCTH  pEaKIUH,  y4acTHIO

KaTajan3aTopa)

1.7

ChopMupOBaHHOCT ~YMEHHMH  COCTaBIATH YPABHEHUS  peakLui
pa3IMYHBIX THUIIOB, IIOJHBIE U COKpPAICHHBIC YPAaBHEHUS peaKLui
MOHHOI'0 OOMEHA, YUUTBIBAsA YCJIOBUS, IPU KOTOPHIX 3TU PEAKIIMH UIYT

J0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOJUTEH PEAKIIMH, MOATBEPIKIAIOIINE
KAUeCTBEHHBIM COCTAaB  pA3JINYHBIX HEOPraHMYECKUX  BEIIECTB,
pacIio3HaBaTh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4CCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI PACKPbIBATh CYIIHOCTH OKHCIUTEIbHO-
BOCCTAaHOBUTEIHHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.10

CpopMupoBaHHOCT yMEHHM OOBSCHSATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKOHN peakliy OT pa3nyHbIX (PaKTOpoB

ChopMupoBaHHOCT, ~ YMEHUH  OOBSACHATH  XapakTep  CMEIICHHUs
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHMOCTH OT BHEIIIHETO BO3JICHCTBUS

(mpunnun Jle larense)

O6ma;1 1 HEOpPTaHUYCCKasA XUMUSA

2.1

ChopMHpPOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.N. Menneneena u JEMOHCTPHUPOBATH €ro

CUCTCMATU3UPYIOIYIO, 06I>${CHI/ITCJ'ILHYIO )51 MPOrHOCTUYCCKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHMX »5JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucTemMbl xuMHuueckux »dyemMeHToB J[.MI. MenneneeBa, HCHOIb3Ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OPOUTATNY, <«OHEPTETHUYCCKUE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEAMHEHUN MO MEepUoJaM U rpymnrnam

ITepuoanueckoil cucteMbl XuMudeckux 35emMeHToB .M. Menneneera

23

CdopmMupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
MOJATBEPXKJIAaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBSA3M  MEXIY
HEOPraHMYECKMMHM  BEIIeCTBAMM  C  TIOMOILIBIO  YypaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaxunﬁ

24

CchopMHpOBaHHOCTD ~ YMEHHMH  yCTAQHAaBIMBATH  MPUHAUICKHOCTH




HEOPraHWYECKUX BEIIECTB MO UX COCTAaBY K OMPENEIEHHOMY Kiaccy
(rpymnmne) coenuHeHUI (IPOCThIE BELIECTBA — METAJIbl U HEMETalIbI,

OKCHJbl, OCHOBAaHHNs, KMCJIOTHI, aM(l)OTepHI)Ie T'HAPOKCUDI, COJ'II/I)

25

ChopMupOBaHHOCTh YMEHUH HCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY
JUIs  cOCTaBlieHHsT (OpMYyJ BEUIECTB M YpPaBHEHHH XUMHYECKUX
peakuuii, cucremarndeckytro HomeHkiarypy (IUPAC) u TpuBuanbHble
Ha3BaHUs OTHEIbHBIX HEOPraHUYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMUak, raméHas W3BEeCTb, HeraméHas H3BecCTb,

MUTHEBAs COJIA, MTUPUT U APYTHUE)

2.6

CdopMUpoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHWE  TE€HETHYECKOW  CBS3M  MEXKIY
HEOPraHMYECKUMHU  BEIIeCTBaMU C  TOMOIIBI0  ypaBHEHHU

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdopMupoBaHHOCTh YMECHHI IJIAHUPOBATH M BBITIOIHATH XUMUYCCKUN
HKCHEPUMEHT (pa3jIoKeHUE NEepOKCHJAa BOAOPOAAa B IPUCYTCTBUHU
KaTaJln3aropa, ONpeAeieHUe Cpebl PaCTBOPOB BELIECTB C IMOMOIIbIO
YHHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pPAa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMUMHYECKON peaklud, peakiud HOHHOTO OOMEHa,
KayeCTBEHHbIE PEAaKLMU Ha CcysbdaT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHMs, pPELIeHHE SKCIEePUMEHTAIBHBIX 3a/ad 0 TeMam
«Metamnel» u «Hemetamisl») B COOTBETCTBUHU C IMPABHJIAMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHHMH C BeUIeCTBAaMH U JabOpaTOPHBIM
000pyI0BaHUEM; IPECTaBIATh pe3yiabTaThl XUMHUYECKOTO
JKCIepUMEeHTa B (opMe 3amucH YPaBHEHUHl COOTBETCTBYIOLIMX

peaKuHﬁ n q)OpMy.]'II/IpOBaTB BBIBOJbBI HAa OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopMHpOBaHHOCT, YMEHHMM COOJIOIaTh TpaBHWJIa TOJB30BAHUS
XUMHUYECKON ToCcynoil u 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
mpaBuia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSIMHU

11O BBIITOJTHCHHIO na60paT0pHHx XHUMHUYCCKHUX OIIBITOB

29

ChopMupoBaHHOCT, ~ YMEHMH  XapakTepu30BaTh  XHMHUYECKHE
IPOLIECCH, JeXKallue B OCHOBE MPOMBIIUIEHHOTO IOJIyYEHHs] CEpHOM
KHCJIOTBI, aMMHaKa, a Takke c(OpMHPOBAHHOCThH IpEACTaBICHUI 00
Oo0MMX HAy4YHBIX TMPUHIMUIAX U  SKOJIOTMYECKMX  Mpobiemax

XUMHUYCCKOTO IMPOU3BOACTBA

XUMHA U )KW3Hb. PacuéTrl

3.1

ChopMHPOBAaHHOCTh TPEACTABICHUNH O XWMHYECKOW COCTaBJISIONICH

€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XHMHUU B TIO3HAHUU




SBICHUA TpUPOABI, B (OPMUPOBAHMM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOW IS
pelIeHUsT TPAKTUYECKUX 3aJad M SKOJOTMYECKH OOOCHOBaHHOTO

OTHOUICHUSI K CBOEMY 3/IOPOBBIO U MPUPOJHON Cpesie
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CdopmupoBaHHOCTH YMEHUH KPUTUYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, MOJIyYaeMyI0 W3 pPa3HBbIX HCTOYHHUKOB

(cpencTBa MaccoBOM KOMMYHUKAILIUU, ceTb IHTEpHET U ApyTHe)

33

CdopMupoBaHHOCTh YMEHHI COONIIO/IaTh TIPaBHIA JKOJIOTUYCCKU
1[e1ecCO00pa3HOro TOBEIEHUsI B OBITY M TPYAOBOH AESITENBHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3JI0pPOBbSi U OKPYKAKOWIEH IPUPOIHON

cpenbl

34

Oco3HaBaTh  ONACHOCTb BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszatens [IJIK, noscHaTh
Ha MPUMEPax CrocoObl YMEHBIICHHS U MPEAOTBPAIEHUs UX BPEAHOTO

BOBHGﬁCTBHH Ha OpraHu3M 4YCJIOBCKa

35

CdopmMupoBaHHOCTD yMEHUMI MIPOBOJIUTH BBIYHMCIICHUS c
WCIIOJIb30BAaHUEM IMOHSTHS «MaccoBas [JI0JI1 BEILECTBA B PACTBOPEY,
OOBEMHBIX OTHOLIEHWM Ta30B HpPH XMMHYECKUX PEAKIHUAX, MAaCcChl
BellecTBa UM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO U3 Y4YacTBYIOIIMX B pEAKIMH BELIECTB,
TeII0BOro 3¢ ¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl

BCIICCTB, NPCBpAICHUA U COXPAaHCHHUA SHCPIUU




HHPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAHUA

1

Teopernueckrne 0OCHOBBI OPraHUUYECKON XUMHUH

1.1

Hpe,Z[MeT OpFaHquCKOfI XUMUH: €€ BO3HHUKHOBCHHEC, Pa3sBUTHC W 3HAYCHHUC B
IMOJIYYCHHNHN HOBBIX BCIICCTB U MATCPHUAIOB. TGOpI/IE[ CTPOCHUA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OpMynbl OpraHMYEecKHX BellecTB. ['omonorus, uzoMepus.
XuMHUecKasi CBs3b B OPraHUYECKUX COCIMHEHUSIX — OJUHAPHBIC U KPATHBIC

cs3u. [Ipencrasienne o kiaccuuKaIy OPraHuIeCKUX BEIICCTB

1.3

Homenknarypa opraHndyeckux COEIUHEHHMM (cucTeMaTHdecKasl) U TpUBUAJIbHbIE

Ha3BaHUS BaKHEUIIIMX HpeHCTaBHTeHCﬁ KJIACCOB OPTraHUYCCKUX BCIICCTB

Yraeroaopo bl

2.1

AJIKaHBI: COCTAaB U CTPOCHME, FTOMOJIOTUYECKHM psifl. MeTaH U 3TaH — IPOCTeNIINe
MIPE/ICTaBUTENIN AJKAHOB: (U3WYECKUE M XUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA 1 FOpeHI/Ifl), HaXO0XICHUC B ITPUPOAC, MTOJTYUCHHUEC U IPUMCHCHHUEC

22

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUU psf. DTWIEH U NPONWIEH —
NpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuu TUIAPUPOBAHMS, TAJTOT€HUPOBAHMS, TUApPATALUU, OKHCICHHUS WU

HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUEC U [IPUMCHCHHUC

23

Ankaguensl: Oytaaumen-1,3 u MerwnOyranues-1,3: cTpoeHue, BaxHeHie
XUMHUYECKHE CBOMCTBa (peakius noaumepusanuu). [lomyuyenne cuHTETHYECKOTO

KayuyKa U Pe3UHBI

24

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUN Psil. ALETHIICH —
MPOCTEHIINI TPEICTaBUTENb AJKHHOB: COCTaB, CTpOeHHE, (U3HUECKUEe U
XMMUYECKHEe CBOMCTBA (PeaKkIMy THPUPOBAaHUS, FAJIOTEHUPOBAHUS, THApaTaIliH,

TOpEeHMUsI ), IOJTyYeHHe U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MUECKHE U XHMHUYECKHE CBOMCTBA
(peaxiuu raJoreHupoBaHMs U HUTPOBAHMS), OJTydeHUE U puMeHeHue. Tomyor:
coCTaB, CTpoeHue, (u3Mueckue M XHUMHUYECKHME CBOIicTBa  (peakuuu
raJJOTCHUPOBAHUS M HUTPOBAHMA), IOJIyY€HHE U IpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOJAOPOJAMH, NPUHAMJIEKAILUMU K

Pa3JINIHBIM KJlIaCCaM




2.6

[TpupoHbIe HCTOUYHUKH YTIIeBO10po10B. [IpupoHblil ra3 u monyTHbie HEPTSIHbIE
ra3el. Hedptp 1 e€ mpoucxoxaenue. CriocoObl mepepaboTKu HePTH: MeperoHka,
KPEKUHT (TepMUYECKHil, KaTanuTudeckuii), nuponus. I[lpoayktel mepepaboTku
He(TH, X NMPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroip u

IIPOJYKTHI €T0 IepepaboTKu

Kucnoponcoaep:xaiiue opraHM4ecKie COeAMHEHUS

3.1

[IpenensHbIe OAHOATOMHBIE CIIUPTHI. METaHOI U 3TAaHOJI: CTPOCHUE, (PU3NIECKUE
U XHMHYECKHME  CBOHCTBa  (peakuuu C  aKTUBHBIMH  METaJlJIaMH,
raJJIor€HOBOJIOPO/IAMH, T'OpPEHHUE), NpPUMEHEHHE. BomopoaHble CBA3M MEXIY
MOJIEKYJIaMH CIUPTOB. JleficTBME METaHOJIa U 3TaHOoJIa Ha OpPraHU3M 4eJOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKOIb U TIULIEPUH: CTPOECHUE, GU3UUECKUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOAEWUCTBHE CO  IIEJOYHBIMU  METallJIaMH,
KauecTBEHHasl PEakIusi Ha MHOTrOaTOMHbIE CHHUPTHI). [leficTBME Ha OpraHusM

YCIOBCKaA. HpI/IMeHeHI/Ie rIMOCpruHa U OTUJICHTJIMKOJIA
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denHo: CTPOCHHUC MOJICKYIJIbI, (I)I/ISI/I‘ICCKI/IG Hn XHMHYCCKHEC CBOMCTBA.

Tokcuunocts dpenona. [Ipumenenue dpenona

3.3

Anbaeruipl U KeToHbl. DopMalibieru ], aleTalbIerua: CTpOeHUE, GU3HISCKUE 1
XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHCIICHHUS] U BOCCTAHOBIICHUSI, KAU€CTBEHHBIC

peaKI_II/II/I), TOJIYYCHHUEC U TIPUMCHCHHNC

3.4

OnHOOCHOBHBIE TpefeTbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs M yKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3NUECKHe U XUMUYECKHE CBONCTBA (CBOWCTBA, OOIIHNE JIIs
Kjlacca KHCJIOT, peakiuss dSTepuuKanuu), TMOJIy4eHHe U I[pPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAs KUCIIOTHI KaK MPEACTAaBUTEIN BBICHIMX KapOOHOBBIX

KHCIOT. Mbla KaK COJIH BBICIINX Kap60HOBBIX KHUCJIOT, UX MOIOIIICC JIENCTBHE

35

CrnoxxHbie 2¢Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIIPOSIN3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonorndeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKaIMs YriieBoJ0B (MOHO-, JU- U TOJUCAXapHbI).
I'moko3za — mpocTedmii MOHOCaxapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
¢du3nyeckre U XuMHUYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcugoM meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIIEHUE,
Opo’KeHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHEe, Ouojormyeckas
ponb. @otocunTtes. Opykro3a Kak n3omep rioko3bl. Kpaxmain u 1emionos3a Kak
npupojHble moiauMmepsl. CTpoeHHe Kpaxmala M LeJUToj03bl. Du3nueckue u

XUMHUYECKHE CBOMCTBA Kpaxmalia (THAPOIIN3, KaYeCTBEHHASI PEaKIUsl C HOJIOM)

A30TCoIepIKaIie OpraHUIeCKHe COSIMHCHUS

4.1

AMUHOKHCIIOTBI KaK aM(oTepHble OpraHWYecKHe cOoeAuHEHHs. DHu3nuecKkue u




XMMHUYECKHE CBOMCTBA aMMHOKUCIOT (Ha Npumepe riauiuHa). buonorndeckoe

3HAa4YCHUC aMHUHOKHCJIIOT. HCHTI/II[BI

4.2

benku Kkak nOpuUpOAHBIE BBICOKOMOJIEKYJISIpDHbIE —coequHeHus. llepBuuHas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OelKkoB. XUMHUYECKHE CBONCTBA OEIKOB:

THAPOJIN3, A€HaTypalus, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

BricokoMoueKysipHbIE COETUHEHUS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
IMOJIMMEDP, CTPYKTYPHOE 3B€HO, CTCIICHD ITOJIMMEpHU3aAlluN, CPECAHAS MOJICKYIIApHasA
macca. OCHOBHBIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

noJIMMEepu3anus U IMOJIMKOHACHCAITHUA

52

OKCIIEPUMEHTAIIbHBIE  METOAbl M3Y4YEHHs BELIECTB M UX IPEBPALLCHUMN:
03HaKOMJIEHHE ¢ 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbI

11 KJIACC

Kon

HpOBepﬂeM blii 3JIeMEHT CoaCpKaHusA

TeopeTqucxne OCHOBBI XUMHH

1.1

Xumudeckui symeMeHT. AToM. Spo aToma, M30TONBI. DIEKTPOHHAsT 000JIOYKA.
DHepreTuyeckue YpoBHHU, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
Oco0eHHOCTH pacmpe/eNieHus SJIEeKTPOHOB MO OpOUTANIIM B aTOMaX JJIEMEHTOB

MEPBLIX IIGTLIpéX Nepruoaos. 3HeKTpOHHa}I KOH(I)I/Il"ypaLH/IH aTOMOB

1.2

Ilepuoanueckuii 3akoH u llepuoanyeckas cucrema XuMH4ueckux daeMeHTos J1.1.
MenneneeBa. CBs3b NEPUOAUYECKOTO 3akoHa © [lepmonnyueckoll CHUCTEMBI
xuMuueckux asnemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX UMH TMPOCTBIX W CIOXXHBIX BEIIECTB MO TPYIIAaM W TEPHOIaM.

3HaueHue MepruoIMIECKOro 3aKOHa B pa3BUTUU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUYECKOW  CBSI3U
(koBalleHTHasl HETOJSIpHAs M TOJSIpHAsi, HWOHHAs, MeTajundeckas). WoHBI:
KaTHOHBI U aHWOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKON CBS3H

(0OMeHHBI! U TOHOPHO-aKLIENITOPHBIN ). BomopoaHas cBsi3b

14

BajieHTHOCTB. DIIeKTpOOTpULATENBHOCTh. CTEIEHb OKUCTICHUS

1.5

BemecTBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHA. 3aKOH IOCTOSTHCTBA
cocTaBa BelIeCTBAa. THUIIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTbh CBOMCTBA

BEUICCTB OT TUIIA KPUCTALIMYECKOM pelérku. IloHaTtne o aucnepcHbIX




cucremax. VICTUHHBIE U KOJUIOUAHBIC PaCTBOPLL. MaccoBas J0JI1 BCIICCTBA B

pactBope

1.6

Knaccugukanus Heopranndeckux coequHeHnii. HoMeHknarypa HeopraHmuecKux

BCIICCTB

1.7

XAMHYECKass  peaKlysl. Knaccudpukanmss ~ XUMHUYECKMX  peakuuii B
HEOPraHMYECKON M OpraHMYeCKONd XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,

3aKOH COXpaHCHUA U NIPCBpALICHUSA SHCPIUK NTPHU XUMUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMHUYECKOE paBHOBecHe. DaKTOpbl, BIUSIOLIME Ha

COCTOsTHAE XUMUUeckoro paBHoBecus. [Ipunuun Jle [larense

1.10

OnektponuTtrueckas auccounanus. CuiabHble U ciabbie 3ekTponauThl. Cpena
BOOHLIX paCTBOPOB BCUICCTB: KHUCJIasd, HeflTpaJ’IbHafI, mIeJI04YHasd. PeaKHI/II/I HNOHHOI'O

oOMeHa

1.11

OKHCINTEIFHO-BOCCTAHOBUTEIBHBIC pCaKknu

Heopr AHNYCCKasa XUMUA

2.1

Hewmerannel. Ilonoxenue HemeramuioB B Ilepuoanueckoit cuctemMe XUMHUYECKUX
snemenToB J[.M. MenneneeBa u 0coOEHHOCTH CTpOEHUS aTOMOB. Duznueckue

CBOIMCTBA HEMETAJLJIOB. AJ'IJ'IOTpOHI/I}I HEMCTAJIJIOB (Ha MMpuUMEpE KUCJIOpOJa, CECPHLI,

docdopa u yrieposa)
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XVUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJOr€HOB, CEpbI, a30Ta,
docdhopa, yriepoma W KpPEeMHUA) U HUX  COSAMHEHUH  (OKCHJOB,
KHCIIOPOJICO/ICPIKANTUX ~ KUCIIOT, BOJOPOIHBIX coenuHeHui). [Ipumenenue

BOKHENUIIINX HEMETAJIIOB U UX COETMHEHUN

23

Meramnsl. Ilonoxenune MeramioB B llepuognyeckodl cucTteMe XUMHUYECKHX
snemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mme pusnyeckue cBoicTBa MeTauioB. CIUiaBbl METAJLIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpH)KeHI/Iﬁ MCTaJlJIOB

24

XYUMHYECKHE CBOMCTBAa Ba)KHEWIIMX METAJUIOB (HATpUM, Kalui, KaJlbLuH,
MarHuii, aJlOMUHHUM, IIMHK, XpOM, >KeJe30, Melb) U HX coeluHeHui. Ooume

crocoObl MonydeHust MetauioB. [IpuMeHeHre MeTalIoB B OBITY U TEXHUKE

2.5

I'eHeTmyeckas CBA3b HCOPraHNMYCCKUX BCUICCTB, MPHHAJICKAIIUX K PA3TMYHBIM

KjaccaM

XUMHS U )KU3HD

3.1

Ponp xuMum B 0OecrieueHUM SKOJOTUYECKOW, SHEPreTHUYECKOW M THUIIEBOM
6630HaCHOCTI/I, paSBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] Hay‘IHBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ




[IpencraBiaenus o0 OOIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJTY4EHUS

BaKHEHIIINX BCIICCTB. YemoBek B MHUPE BCIICCTB M MATCPHUAJIOB: BaKHEHIIIIE

32 CTPOUTEIbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKH, CTEKIIO,
KepaMrKa, MaTepuasibl JJIsi SJIEKTPOHUKH, HAaHOMATEepHajbl, OPraHUYECKHE H
MUHEpaJIbHbIE YI00pEeHUs
XuMHs ¥ 370pOBbE UENIOBEKA: TIpaBHJa HCIOJIb30BAHHS JIEKAPCTBEHHBIX

33 Ipenaparos, MpaBuia 0€30IacHOT0 UCIIOIB30BaHMUS MIPETIApaTOB OBITOBOM XUMHU

B HOBCGHHCBHOﬁ JKHN3HHU




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Xumus. 10 knace. 'abpuensna O.C., OctpoymoB U.I'., Cnankos C.A.
Axk1monepHoe obmiectBo «M3narensctBo «lIpocBerienue»
» Xumus. 11 knace. 'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.

AxmonepHoe o6miectBo «M3natenscTBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1.T'abpuensn O.C., OctpoymoB N.I'. «Xumusa. Metonnueckoe nocodue 11xki.
M.:[Ipoda, 2011

2. I'abpuensn O.C.,CnaakxoB C.A., banapy A.M. KoHTpoJibHBIE U IPOBEPOYHBIE
pabotsl k yueOnuky ["abpuensn O.C., Octpoymos U.T"., Cnaakxos C.A. 10

kinacc.M.:JIpoda, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. http://school-collection.edu.ru/ - Enunas komiekius nu@poBbIx
00pa30BaTeNbHBIX PECYPCOB

2. http://him.1september.ru/ - 3;1eKTpOHHas1 BEPCUS ra3eThl " XUMHUS"
npuioxenue k "1 centsops"

3. http://festival.1september.ru/subjects/4/ - decTuBab MEJArOTUUESCKUX UICH
"OTKpBITHIN ypOK". Pa3paboTku YpPOKOB 110 XUMUH

4. http://som.fsio.ru/subject.asp?1d=10000755 pazmeniaroTcst METOIUUECKUE



pa3paboTKH YPOKOB, Ta00OpaTOpHbIE PaOOTHI, TECTHI K KOHTPOJIbHBIE PAOOTHI,
OJIMMITUATBI, BUICOOIIBITHI, XHMUUECKHUE 3a/1a4l, HHTEPHET-YICOHUKH 110 XUMHH .
5. http://www.alhimik.ru/ - AJIXMUMHK. BkitouaeT MeTouuecKue
pPEeKOMEHAIUH IS yYuTeIed XUMUHU, CIPaBOYHUKH, OHOorpaduy BETUKUX
XHUMHKOB, pazaensl "Becenas xumus", "XuMus Ha KaKIbI IEHb" 1 MHOTO
JOPYroil MHTEPECHOM U MOJIE3HON HH(POpMALINH

6. buomoreka [{OK https://m.edsoo.ru/ff0d210c
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