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HOACHUTEJBHAS 3AITUCKA

[Iporpamma o XMUMHMHM Ha YPOBHE CpellHero obmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUA (QeaepaabHOil 00pa3oBaTeIbHOM
mporpamMmbl  cpeaHero obmero ooOpazoBanus (DPOII COO), mnpencTaBIeHHBIX B
denepaabHOM rocynapcTBeHHOM oOpasoBarensHoM cTtanaapte COO, ¢ yuérom Kormenium
nmpernojiaBannsi y4eOHOro TmpeaMeTa «XUMHs» B 00pa30BaTCIBbHBIX OPTAaHU3AIUIX
Poccuiickoii ®enepanuu, peanu3yroNIMX OCHOBHBIE O0pa3oBaTElbHBIE IMPOrpamMMbl, U
OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3zButusi Bocnutanus B Poccuiickoit denepannu Ha
nepuo 10 2025 roga» (Pactiopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJOB K pa3paboTKe MpOoTrpaMMbl MO XUMHUHU, K ONpPEIEICHUI0 00Ien
cTpaterud OOy4YeHHMs, BOCIUTAHUS W PA3BUTHS OOYYAIOIIUXCS CPEJICTBAMHU Yy4eOHOTO
npeameta «Xumus» Juist 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHUENTYaJIbHbBIE
nonoxkenust ®I'OC COO o B3auMOOOYCIIOBICHHOCTH 1IeJIeH, COJIepKaHUsl, Pe3yJbTaTOB
00yueHus 1 TpeOOBaHUH K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TOJydaeMOe€ BBIMYCKHUKaMHU 0011e00pa3oBaTebHON
OpraHu3alliM, SBISIETCS HEOThEMJIEMOM YacThlo HX 00pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEPILIAIOIIAM ATAIIOM PEATM3ALMN Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIUX IIEJOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHUs. DTH IIEHHOCTH
KaCaroTCs MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYIbTYpPhI
YeJI0OBEKa, a TaKXKe HKOJIOIMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
npupoHoil cpene. Peamusyercss xumudeckoe o0pa3oBaHHME OOY4YalOIIMXCS Ha YPOBHE
cpeaHero o01ero 0opa3oBaHusi CPEACTBAMH YUEOHOTO MpeaMeTa « XUMUs, COJepKAHUE U
MOCTPOCHUE KOTOPOTO OMpPEACIICHBI B MPOrpaMMe MO XUMHH C YYETOM CIEUU(PUKU HAYKU
XUMUH, €€ 3HAUCHHsI B TIO3HAHUH TIPUPOJIBl U B MAaTEPUATBHON JKU3HHU OOIIECTBA, a TAKXKe C
y4€TOM OOIIUX 1eJIe ¥ MPUHIIUIIOB, XapaKTEPUIYIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpeaHero oomiero oopazoBanus B Poccuiickoit denepaiumu.

XUMHSI KaK OJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK WIpaeT ocoOylo poyib B
COBPEMEHHOM IIUBUJIN3ALIMU, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHOU KynbTyphl. OHa BHOCUT
CBOM BKIaa B (OPMHUPOBAHHE PAlMOHAIHHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE
IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJILI U YEIOBEKA,
KoTopoe (opmMupyercs B XMMHUM Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY’KaIoIlIeT0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXK]y CTPOEHUEM BEIECTB, UX CBOMCTBAMU
¥ BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aUMOJICUCTBYSI C JPYrMMHU €CTECTBEHHBIMH HayKaMH, XHMHSI CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOW KYJbTYpPbI, HEOOXOANUMBIM YCIOBUEM YCIEITHOTO TpyAa U
KU3HU KaXX7oro wieHa obmiectBa. CoBpeMeHHas XMMHs KaK HayKa CO3MJareibHas, Kak
HayKa BBICOKMX TE€XHOJIOTUW HaIpaBjeHa Ha PelleHHEe TII00ATbHBIX MPOOJIeM YCTOHYMBOTO



pa3BUTUSL 4YEJIOBEUYECTBA — CHIPbEBOM, JHEPr€THUYECKOW, MHIIEBOW, 3SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3710POBBSI.

B cooTBeTrcTBHM C OOIIMMH LEISIMU M MPUHLIUIIAMHA CPEIHEro OOHIero oOopa3oBaHUs
comepxanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb U3y4YCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOMMMYI0O WM JUIsl BBIPAOOTKH MHPOBO33PEHUYECCKUX OPHUEHTHPOB, YCIICIITHOTO
BKJIIOYEHHUSI B KU3Hb COLIMYMA, MPOJIODKEHUSI 00Opa30BaHUs B PA3IUYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomUMH TIpeAMeTa « XUMUSD SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «OO0mas ¥ HeoOpraHuyeckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPTaHWIECKON XUMHH (C
BKJIFOUEHUEM 3HAHUHN U3 OOIIeH XUMHUH) U oprannyeckoil xumuu. dopmMupoBaHue JaHHOU
CHUCTEMbl 3HAHUW TMPU U3YYCHUHU NpeIMeTa O00ECIEUMBAET BO3MOXKHOCTH PAaCCMOTpPEHUS
BCEr0 MHOT00Opa3us BEIIECTB HA OCHOBE OOIINX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHuss KypcoB — «Opranudeckas xumus» u «OOmas wu
HEOPTraHU4YecKasi XUMHUs» cHOpMUPOBAHA B MPOTpaMMe MO XUMUHM HA OCHOBE CHCTEMHOTO
MOoAX0Jla K M3YyUCHHUIO Y4eOHOTO MaTepuana U oOyCJIOBJI€HAa UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUI HA ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHu4ecKon
XUMHH BEIIECTBA pAacCMAaTPUBAIOTCA Ha YPOBHE KIACCHUYECKON TEOPUU CTPOCHHUS
OpPraHMYeCKUX COCAUHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX
MpeACTaBICHUM O CTpoeHUH BelecTB. CBeIeHUsT 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS
B Pa3BUTUU — OT YIJIEBOJIOPOJIOB /IO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeAuHeHuil. B
Kypce OpraHn4YeCcKON XMMUHU TOTy4YaroT pa3BuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
obOmero oOpa3oBaHWsS TIEPBOHAYAJIBHBIE TIPEACTABICHUS O XHUMHYECKOW  CBA3W,
KJIacCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XUMHUYECKOU PEAKIUU.

[Tox HOBBIM yTJIOM 3pEHHS B TIpeAMETe «XUMUs» 0a30BOT0 YPOBHS paccMaTpUBACTCS
W3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI TEOPETHUECKUN MaTepuanl u
(haKTOJIOTHYECKHE CBEJICHUSI O BEIIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO011ast 1 HeOpraHUYEeCKask XUMHUs» 00YUarOIUMCS TIPEAOCTABISAETCS BO3MOXKHOCTh
0CO3HATh 3HAYCHUE MEPHUOJUUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JOTUUECKUX
MO3UIIKMNA, TIy0Xe TMOHSATh HCTOPUYECKOE H3MEHEHHE (QYHKIMKA 3TOro 3aKoHAa — OT
00001I1aro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUN O BAXKHEUIIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX
U TIPUMEHEHUH, a TAaKXKE€ O XUMUUYECKHUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
poTeKaHus AomnoiaHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTamMu coiepKaHusl, UMEIOIIUMHU
KyJIbTYPOJIOTHUECKUN W TPHUKIAJTHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHUU C JIPYyTUMH HayKamH, PacKpbhIBalOT €€ poJib B MO3HABATEIbHOU M
MPAKTUYECKOM JeATeTbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIECCY



TBOpUYECTBA B O00JIACTU TEOPUU M NPAKTUUECKUX MPHIOKEHUNH XUMHH, TMOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX Mpodiemax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh WH(OPMALMIO M TPUMEHSITH €€ s
MONOJIHEHUSI ~ 3HAHWUM,  PEIICHUS  HMHTEJUICEKTyIbHBIX M DKCHEPUMEHTAJbHBIX
UCCJIEeIOBATENbCKUX 3a/1au. B 1enom coxepxanue yueOHOTO mpeaMera « XUMHUsD JaHHOTO
YPOBHS U3yUEHHUSI OPUECHTHPOBAHO HA POPMHUPOBAHUE Y O0YUAIOIIUXCSI MUPOBO33PEHYECKOM
OCHOBBI 171 TIOHMMaHUs (uimocockux uAeH, TaKMX Kak: MaTepuajgbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, IO3HABAEMOCTh IMPUPOAHBIX SBJICHUM IMYyTEM HKCIEPHUMEHTAa W PELICHUS
MPOTUBOPEYHI MEXIY HOBBIMHU (haKTaMH M TEOPETUUECKUMHU MPEANOCHUIKAMU, OCO3HAHUE
PO XUMHUHU B PEIICHUH OHKOJIOTUYECKUX MpoOiieM, a Takke mpobiieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUI U MAaTEPHUAIIOB.

B nnane pemeHus 3agad BOCHUTAHUS, Pa3BUTHS U COLMAIM3ALUU OOYYaIOLIUXCS
IPUHATHIE IPOrPAMMON MO XMUMHMH IOJAXOJBI K ONPEIEICHUIO COJIEPKAHUS U MOCTPOCHUS
npeaMeTa MpeayCMaTpUBalOT (OPMHUPOBAHWE YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH,
UMEIOIINUX 0a30BOE€ 3HAYEHUE ISl PA3jIMYHbIX BUIOB ACSATENBHOCTU: pEUIEHUS MpoOJeM,
MOUCKa, aHain3a U 00paboTku HHGPOpPMAIUU, HEOOXOJUMBIX Jii MPUOOPETEHUSI OMbITA
IIPAaKTUYECKOM W HCCIEAOBATEIBCKON JIESATEIIBHOCTH, 3aHMMAIOUIEH BaXKHOE MECTO B
NIO3HAHUU XUMUH.

B nmpakTuke npenonaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs,
TaK MU Ha YpOBHE CpeAHEro ooOiero oOpa3oBaHUs, MPU ONPEAEIECHUU COJEPKATEIbHOU
XApaKTEPUCTUKU LEJIEW U3yYEHHs MPeaMETa HaIPaBICHUEM IEPBOCTEIIEHHON 3HAYNMOCTHU
TPaJIULMOHHO TpU3HAETCA (HOPMHUPOBAHME OCHOB XHMHUYECKOM HaykKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JNEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO M3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOMYECKOW TOYKM 3pPEHHsI TaKOM MOAXOI K
ONpEEICHUIO LIETIeH U3yUYeHHsI PEAMETA SBIISETCS BIOJIHE ONPAB/IaHHbIM.

CorlacHO JaHHOM TOYKE 3PEHMS TJIABHBIMHU LIEJIIMA U3YYEHHsI IpeIMeTa « XUMHUS Ha
6azoBom ypoBHe (10 —11 ki1.) ssBISAIOTCS:

e (opMUPOBAHHE CHUCTEMbl XMUMHUYECKMX 3HAHMM KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIOUYEBbIE MMOHATHS,
(dbyHIaMEeHTaJIbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOCHHE U
NOHMMAaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHHUe U pa3BUTHE NMPEACTABICHUIN O HAYYHBIX METOJaX MO3HAHUS BEILIECTB
M XMUMHYECKMX  peakuuid, HeoOXOAUMBIX Il  MOpPUOOPETeHHUs]  yYMEHUM
OpUEHTUPOBAThCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHHI, UMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;



e pa3BUTHE YMEHUH M CHOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAOJIOACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEepUMEHTa, COOIOCHHEM MpaBHJl O€30MacHOTO
oOparIteHus ¢ BEIeCTBaMHu.

Hapsiny ¢ aTuM, cofiep)kaTebHas XapaKTepUCTHKA TIeJIel U 3a7a9 U3YUCHHsI TpeaMeTa
B MpOrpaMMe 10 XHMHU YTOYHCHA M CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMHU
IPUOPUTETAMU B CUCTEME CpeaHero o0miero oopazoBanusi. CeroHs B MpenogaBaHU XUMUAU
B OoJbpleil cTerneHu OTHAETCS MPENNOUTEHHE MPAKTHUYECKOH KOMIIOHEHTE COJEp)KaHUA
oOydYeHHs, OpPUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIbHOM
OpTraHM3aIliy, BJIAJCIONMIET0 HE HaOOpOM 3HAHMA, a (PYHKIIMOHAIBHON TPaMOTHOCTBHIO, TO
€CTh CIIOCO0aMU M YMEHHUSIMHU aKTUBHOTO TIOJyYeHUS 3HAHUH U TIPUMEHEHUS UX B PeabHOU
KU3HU JJIS1 PEeIICHUS MPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu H3yuyeHUH NpeaMeTa «XUMHUS» JOMHUHUPYIOIIEEe 3HAYCHHE
IpUOOPETAIOT TaKUE 1NN U 331a4H, KakK:

amanrtanus oOydaroluxXcss K YCIOBHMSM JHWHAMUYHO pPAa3BUBAIOLIETOCS MUDA,
dbopMUpOBaHHE WHTEIJICKTYyadbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHUEM;

(dopMupoBaHHE Yy OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOLINX YHHUBEPCAJIbHOE 3HAUEHUE I Pa3IMYHbIX BHUJOB JACSITEIBHOCTU: PEIICHUS
npoOiem, MoucKa, aHajim3a U 00paboTKU MH(pOpMaLMK, HEOOXOAUMBIX IJIsi MPUOOPETEHUS
OTIBITa JIEATEIHHOCTH, KOTOPas 3aHMMAET BaXHOE MECTO B MO3HAHUU XHMMUH, a TAKXKE IJIA
OLICHKM C TO3ULIMHA HKOJIOTUYECKON O€30macHOCTH XapakTepa BIMSHHS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpEaY;

pa3BUTHE TO3HABATENIbHbIX HHTEPECOB, HWHTEIUICKTYaJbHBIX U  TBOPYECKHUX
CIOCOOHOCTEN 00y4aroIUXCs: CIOCOOHOCTH CaMOCTOSITENILHO NMPUOOPETaTh HOBBIE 3HAHUS
10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTMM JJIsl MOMCKA M aHaiu3a y4yeOHOW M Hay4dHO-TOMYJISIPHOM
uH(pOpPMaIlMU XUMUYECKOTO COACPKAHMS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYArOMIMXCS AacCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHNSI, HAOIIOJATEIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, IPH MNIAHUPOBAHUH U TPOBEIEHUU XUMHUECKOTO IKCIIEPHUMEHTA;

BOCIIUTAHUE y OOydaromuxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOW HAIpPaBICHHOCTH
XUMHHM, €€ BaXXHOW POJM B PELIEHUH TJI00ANbHBIX MPOOJEeM PalUOHAIBHOTO
IPUPOIOTIONH30BAHUS, TTOTIOJTHEHUS YHEPTETUIECKUX PECYPCOB U COXPAaHEHUS PUPOTHOTO
paBHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOTO OTHOIICHHS] K MPUPOJEC W CBOEMY
3I0pOBbIO, a TaK)Ke TNPUOOPETEHUs OIbITa HCIOJb30BAHUS TOJYYCHHBIX 3HAHUM IUIs
MPUHATHUS TPAMOTHBIX PEIICHUI B CUTYAIUAX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMU.

B yueOGHOM 11aHE CpetHero 00IIero 00pa3oBaHus MpeaMET « XUMUsD» 6a30BOTO YPOBHS
BXOJIUT B COCTaB MPeAMETHON 00nacTu «EcTecTBeHHO-HAyYHBIE TPEAMETHI.



OO1ee YncIiIo 4acoB, OTBEIEHHBIX [T N3YUCHHS XMMHH, HAa 0230BOM yPOBHE CPEIHETO
obmero oopa3oBanus, coctasisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11
kiacce — 34 gaca (1 4ac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. ['omonorus, wu3oMepus. XuUMHYeCKas CBA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IIPH
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHUE. T0myon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXAY YIJEBOAOPOAAMH, MPUHAJIEKAIIUMH K Pa3THMYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yIoJb U MPOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYEHHUE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumMeHeHre riamuepuHa u STUIICHTJINKOJIS.

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

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peakluy OKHUCIEHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2GupoB. XKupsl. ['maponus xupos. [I[pumenenne xxupoB. buonorudeckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKanus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C THAPOKCHIOM
meu(ll), okucienne aMMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctaHoBieHHE,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemtono3bl.  dusznueckue W XUMHYECKHME CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHHE ATaHOJa
okcusioM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHasd,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXnpeaMETHBIX CBSI3€M MPU W3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccuukanus, NepruoJUIHOCTh, HAOIIOICHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U CIUHHIIBI UX U3MEPEHHS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: mNHUIIEBbIE MPOIYKThl, OCHOBBI PAlMOHAIBLHOTO IHTAHUA,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTponuTnueckas aucconuanus. CuibHbIC U cla0blie eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEJCHUE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuoguueckoi cucreMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YUYEHHE KOJUICKIMU «MeTamsl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 0OeCrieY€HUM IKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTECPHUAIOB: BAXKHEHUIINE CTPOUTEIBHBIE
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIb30BaHUs MPENapaToB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIlIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, Tak W TOHSATUM, SBJISIFOIIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOMU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» Ha YPOBHE CpPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPHUHATHIMM B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JAESATEIbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COIMAIBbHBIX HOpPMax W TpaBWIaxX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMHU O NEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

IIOHMMAHUS LEHHOCTH TNPaBWJl HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3IuYHOTO poJa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX MKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHON KYyJIbTYPhl, PEIIEHUH TJIOO0AIBHBIX MpoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C [EJIbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUSA,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NeWCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC y4eOHbBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI AESATEILHOCTU C TOCTABJICHHBIMHU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS JJi1 OOBSICHEHUS OT/EIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popmysa, ypaBHEHHE XUMHUECKON peaKkinu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKUX 33]1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

HCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU PabOTE C XUMUYECKON
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MYTEM COTJIACOBAHHS MO3UIUI B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHPOBAHUU MBINIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOIMMOM Ui PELIEHUS] MPAKTUYECKHUX 3a/1ad U IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEpOIHbBIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akoH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMHMCAHUH COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COCANHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJ OPraHUYECKHX BEIIECTB JISI WIUIFOCTPALUA X
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBoJopO/bl, KHUCIOPOJ U a30TCOAEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWJICHTJINKOJb, TIHIEpUH, (eHod, (HopManbaerus], areTalbIeru, MypaBbHUHAs
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHHE, Pu3nueckue
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiHasl U YKCYCHasl KMCIIOThI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pYyAOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX IO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOUMOM JJIsi pElICHUs MPAKTUYECKUX 3a/lad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M MPEBpaAILCHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOJB30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHkaatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblid ra3, YIJIEKUCIBIA Tra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKas, BOJIOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OIpeAeIEHHOMY KIAcCy/TpyIine
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoit cucTemel XuMudeckux 35eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaAIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s BEIIECTBA B pAaCTBOPE», OOBEMHBIX OTHOLIEHUH ra30B NpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATH M BBIMIOJIHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbBIE pPEaKIUu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakruyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
99 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 1
aJIKaINeHBI, aJTKUHBI
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Uroro no pazgeny
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
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Ne ara u(posBbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fll3y'{eﬂml :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUst OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBienue o K1accuPpUKaun
3 opraHnyeckux BemiecTB. Homenknatypa 1
(cucremaTuveckasi) U TPUBUAIbHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUM PsiJT
5 Meran u 3TaH — OpocTenIIre 1
MIPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DOTUJIEH U TPONUIIEH — MPOCTEHIINe 1
MPEACTAaBUTENH AIKEHOB
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ATUJICHA ¥ U3YUYECHUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Torydaenne 1
CUHTETUYECKOI0 KayuyyKa U pe3UHbI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH
CTpOCHUA, TOMOJIOTUYECKHI pAa.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIIb AIKMHOB

1 Beruuciienus no ypaBHEHUIO0 XUMHUECKOU
peakuuu

12 Apensl: 0eH301 U TOJIyoJ1. TOKCHYHOCTh
apeHoB

13 I'eHeTnueckas CBs3b YIII€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUIEHTIIUKOIb
U TJIMLEPUH
DeHOI: CTPOEHNE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

20 Anbnerusisl: GopMaNbIeTUa U

areTanbaerug. AeTon




21

OI[HOOCHOBHBIe MpEaACIbHBIC Kap6OHOBI)Ie
KHUCJIOTBI: MypPaBbHHAs U YKCYCHaAA

22

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

JXKupsl: ruaponus, npuMeHeHuE,
OMOoJIOTHYECKast POJIb KHUPOB

27

VYTaeBobl: COCTaB, KiIaccuuKanus.
Baxnerime npencTaBuTeNun: ri0K03a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJIUMEPBI

29

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiine OpraHuuecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO1m1ast XxapaKTepUCTHKA
a30TCOoJIepKAIUX OPTaHNYECKUX
coenuHeHui / Beepoccuiickast
IpoBepoyHas pabora

31

AMWHEBI: METHJIAMUH U aHWUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUEe COSTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHoBHBIC MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHAYECKAHN DJIEMEHT. ATOM.
DJeKTpOHHAs KOH(PUTYpALIHsI aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKHX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COeIUHEHUN
[0 FpyNIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumudeckux anemenToB [[.M. MenieneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOH CBsi3U. BomopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenp okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOUIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpe




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eHeTnyeckas CBSI3b HEOPTraHUUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanust XuMUIecKuX peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPALLECHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTrueckas padora Ne 1. «Brnusiaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLINM»

11

DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
[Tonstie 0 BogopoaHoM mokasarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
['maponaun3 opraHuyYECKuX U
HEOPraHMYECKUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 BrIeKTpONH3E
pacIIaBOB ¥ pacCTBOPOB COJICH

13

KontponbHas padoTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW)

14

Mertamisl, UX MOJOKECHHE B
[Tepuoanueckoil cucTteMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
0COOCHHOCTH CTpOeHUs aToMOB. O01Ine
dbuznyecKre CBOMCTBa METAIIIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUI METaJIOB

16

XHUMHYECKHE CBOMCTBA BAKHEHIITNX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeTUHEHUN

18

XHMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUI

19

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramns»"

20

HeMeTaJIJII)I, X ITOJIOKECHHUEC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckre CBONCTBa HEMETAILIOB.
ANITOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U
HUX COeIUHEHUU

23

XuMmHuecKue cBoiicTBa a3ota, ¢pochopa u
HUX COeIUHEHUU

24

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
U UX COSTUHECHUN

25

[IprmeHeHne BaKHEUIIMX HEMETAIIIIOB U
UX COeINHEHUH




26

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teMe «HemeTamnabel». Berauciaenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Tpaktrueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"Hemertanmibi"»

28

KonTtponbHas pabora mo Temam
«Mertamae» u «HemeTamisiy»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4yecKue coeAuHeHus. I 'enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponp xuMmuu B 00ecIieueHuN
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITHHEI

32

[IpencraBienust 06 0OIMMX HAYUHBIX
MPUHITMTIAX TPOMBIIIEHHOTO MTOJTYYeHUS
Ba)KHEUIIINX BEIIECTB

33

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
ABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOMN Cpelie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
dyHKUMOHANIBHAA ~ TpyNNa, paaukans,  HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA- M
a30TCcoACpIKaIIUe COCTUHCHUS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUs); TEOPUU M 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYUCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXXHEUIIUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUW BBISIBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIB30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYECKUX  peaklUui,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opranndeckux BemiectB A.M. bytiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne M XUMHUYECKHE CBOWCTBA THUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUJICHTIINKOIIb, TIIHIIEPUH, ()EHOJI, alleTaTbICTH]I,
MypaBbHHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETHUUECKYIO CBSI3b
MEXIY TUIUYHBIMU  MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyit

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4YHOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOH TOCY0 M J1a0OpaTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKHUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyYEHUE STUJIEHA M HW3Y4YEHHUE €ro CBOIICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTaTh
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid ¥ (HOPMYJIHPOBATh BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTIO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET 1 Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1eco000pa3HOro MOBEACHUSI B ObITY M TPYIOBOM JEATEIBHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBHS Ha YXUBbIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTellst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4€CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUH  DJJIEMEHT, aToM,
SJIEKTpOHHAss 000jI04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHUS, XMMHYECKass CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTAIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAaHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(haKTOJIOTMYECKUE CBEICHHUS O CBOHCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM HCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NPU3HAKU U
B3alMOCBS3b W3YYECHHBIX IMOHATUM, NPUMEHATH COOTBETCTBYIOLIME
MOHATHSL TPU OMNHCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BELIECTB M MX IPEBPALICHUN; BBIABIATH B3aMMOCBA3b XUMHUYECKUX
3HAHMW ¢ TOHATHAMH W NPEICTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB

BnageHne OCHOBHBIMM METOJAaMH HAY4YHOI'O IO3HAHMS BELIECTB U
XUMHUYECKUX SBJICHUM (HAOMIOJeHHe, W3MEpEHUe, SKCIIEPUMEHT,

MOJICIUPOBAHNE)

14

CdopmMupoBaHHOCTh YMEHMHM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKHX DJIEMEHTOB B COEJUHEHHUAX Ppa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasi, MOJIEKYJIsIpHasi, HIOHHas,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI OMpeNesaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupoBaHHOCTH ~ YMEHHSA KiIacCU(UUIUPOBATh XHUMHUYECKHE
peaKkLuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumux
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHMH COCTABJIATH YPAaBHEHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS PEaKLUN
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMSI, IPU KOTOPBIX ITH PEAKIMU

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

111

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunuun Jle HlaTenbe)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich I[lepuoaunueckoro
3akona .M. MeHnneneeBa M JIEMOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKITIN

ChopMupoBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTpO€HHE aTOMOB XMMHYECKMX JJIeMEHTOB 1—4  mepuoaoB
[Tepuonnueckon CHUCTEMBI XUMHUYECKIX 3JIEMEHTOB .M.
MeHzeneeBa, HCIOB3Ys MOHATHS «S-, P-, d-2JICKTPOHHBIC OPOUTAIIH,
«QHEPreTUYecKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucTeMbl XUMUYECKHX 3neMeHToB J[.1.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 00IIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKIAY




HCOPraHN4YCCKUMU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHAaBIWBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (PoCThie BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTCpHBIe THAPOKCUDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYI0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuwii, cuctemarnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYECKUX BeIIeCTB (yrapHblid ras,
YIJIEKUCIBIA ra3, aMMHUak, raméHas HW3BEeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

ChopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MOATBEPIKIATH CYIIECTBOBAHUE TCHETHUCCKOM CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMONIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTAIN3aTOpa, ONpe/esIeHIE CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKlMM Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTanss») B COOTBETCTBHH C IPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHHMEM;  NPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakUuil U (OpMYJIHpOBaTh BBIBOJBI HA OCHOBE

OTUX PE3YJIbTATOB

ChopMupOBaHHOCTb YMEHHUH COOMIOAATh MpaBUJIA I0JIb30BAHUS
XUMHUYECKON TOCY/I0W M J1Ta0OpaTOPHBIM O0OPYJIOBAHUEM, a TAKXKE
MpaBuJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06L[II/IX HAay4YHbIX TIPUHOUIIAX W  9KOJOTMYCCKHX Hp06neMax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUA U KU3Hb. PacyéThl

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIs
pelleHrs NPAKTHUYECKUX 3aJad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKU aQHAJIM3UPOBAThH
XUMHUYECKYI0 MH(OpMaIuio, MOJy4aeMyl0 W3 Pa3HbIX MCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKaIUK, ceTb IHTEpHET U 1pyrue)

CpopMHUpPOBAaHHOCT, YMEHHH COONIOAATh MpaBHJia HKOJIOTHYECKU
1€JIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3/I0POBbS M OKPYKAIOMICH MPUPOJHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha JHKUBBIE OPTraHU3MBI
OTNpENeNIEHHBIX  BEIIECTB, IOHMMas cMbica mokasatens [1/IK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUSA U NPCAOTBPALICHUA UX

BpCAHOIO BO3I[GI\/JICTBI/IH Ha OpraHus3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHYECKHX PEaKIMSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MIOJIyYEHUU HOBBIX BEUIECTB M MaTepuUalioB. Teopusi CTpOEHHsI OpPraHUYECKHX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHApHBIE U KpaTHbIE
cs3u. [IpencrasieHne o Kiaccu(pUKAIUN OPTaHUIECKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaTUuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH U 3TaH —
MPOCTEUIINE MPEICTABUTENN AITKAHOB: (PU3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuu 3aMelleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHEC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3MYECKHEe U XUMHUYECKUE CBOICTBa
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XMUMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyueHre CHHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUHN psijl. ALIETHUIIEH —
MPOCTEHIINKA TPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE H
XUMHUYECKHE  CBOMCTBAa  (peakuMu  TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/I}I), NOJIYYCHHUC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME M XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHMS), TMOIYYCHHE M TPHUMEHEHHUE.
Tonyoun: cocraB, cTrpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJy4YE€HUE U TIpUMEHEHue. TOKCHYHOCTb
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble WCTOYHUKM yriIeBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHYECKUH, KaTaluTU4ecKuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHbie OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢du3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMeHeHHe. BoJopolHble CBS3U MEXKIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTHWICHIJIMKOb U TIHIEPUH: CTPOCHUE, (pr3udeckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJLJIaMU,
KaueCTBEHHAasl peakiisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa opraHu3M
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@DeHod:  CTpOeHHUE MOJIEKYJbl, (U3MYecKHe UM XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruapl U KeTOHbL. DOpMalbJETu/l, alleTalbAeTHa: CTpoeHue, pu3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs
KHCJIOTBI: CTpOeHHE, (PU3MYecKre ¥ XMMHUYECKHUEe CBOWCTBA (CBOMCTBa, 0OIIMe
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeiicTBHE
CroxHble H3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yriIeBOI0B (MOHO-, JU- U MOJMCAXaAPUIbI).
I'moko3a — mpocTedmuil MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usznyeckue M XMMHYECKHE CBOMCTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOopoM  okcupa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3b), HAX0XK/IEHUE B MIPUPOJE, IPUMEHEHHE,
6uosiornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHu4Yeckne coenuHeHus. OPu3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha NMpUMeEpe IIMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATYpalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJIUMEPHU3aLUU,  CPEIHSA

MOJICKYJIsIpHasd Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U ITOJIUKOHACHCAI U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCIICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUS

11

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMu4eckuit aeMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTHyecKkre YPOBHHU, OAYPOBHUA. ATOMHBIE OPOUTAIIH, S-, P-, -32J1€eMEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAJISIM B aTOMaXx AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.N. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cuctemsl
XuMHyeckux syeMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

Crtpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAsl, MOHHAs, Merauinueckas). oHsr:
KaTUOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHMS KOBAJICHTHON XMUMHYECKON

cBs3M (OOMEHHBIN U JOHOPHO-aKIEeNnTOpHbIN). BomoponHas cBs3b
BajnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

BemiectBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIIA KPUCTAUIMYECKOW pemérku. lloHsatne o aucnepcHsIX
cucreMax. VIcTHHHBIE U KOJUIOMIHBIE pacTBOpBL. MaccoBasi 1011 BelecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukauus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBPAIICHUSA SHCPIrUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpartumMble peakuuu. XUMUYecKoe paBHOBecHe. (akTOpbl, BIMSIOIIME Ha
COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

Onexrtponutrdeckas quccormanysi. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEILIECTB: KHUCJAsA, HEUTpanbHas, IienodHas. Peaxuuum

HOHHOTO 0OMeEHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopranuueckas Xumus

Hewmetannsl. [Tonoxxenue HemeramnioB B [lepuoanyeckoil cucteMe XUMUYECKUX
snementoB J[.Ml. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpPE KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HUX  COCIMHEHUH  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIUX KHUCIIOT, BOJOPOIHBIX coeduHeHwuil). I[IpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepuoanueckol cucreMe XUMHUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re puznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAIIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJIJIOB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KalaWil, KaJIbIIHM,
MarHuii, allOMMHUN, IIUHK, XpOM, XKelle30, MeJb) U UX coequHeHui. Oouue
CrocoObI TOMy4YeHUs MeTalUIOB. [[pruMeHeHne MeTallIoB B OBITY U TEXHHUKE

I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JTUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0€30MacHOCTH, Pa3BUTHH MEAUIMHBI. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS

BE€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECTB U MaTCpHUATIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBUJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
https://edu-assist.me/promo?utm_source=yandex utm_medium=cpc
utm_campaign=sberobr_edu-
assist_perform_god_person_rk576123gr17122 context search epk_all reg
utm_content=cid%7C116212050%7Cgid%7C5516716845%7Cad%7C16853477
910 16853477910%7Cph_id%7C53783641864%7Crtg_id%7C53783641864%7
Csrc%7Cnone_search%7Cgeo%7CBounrorpaa_38 utm_term=---autotargeting

ybaip=1 yclid=11709762699932205055

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://mentor.teachermentor.ru/newneurotraf_ydvad?utm_source=yd_vadim
utm_medium=neiroset utm_campaign=702039355 utm_content=17189320523

utm_term=---autotargeting ybaip=1 yclid=3077166346213523455






