MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunucrepcTBo npocseiieHus 1 Hayku KbP
MecTHast aaMUHHCTPaNus bakcaHCKOro MyHMIMIIAJIBHOIO palioHa

MOY COILI Nel c.n. B.Kypkyxun

N3eneuenune nz OOII COO
MOY COI Nel c.n.B. Kypkyxun
yTB. npukazoM Ne®5 ot 29.08.2025r.

PABOYASI ITIPOTPAMMA
(ID 7241718)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

1151 ooyuarormmxcest 10 — 11 kiraccos

c.n.B.Kypky:xun 2025r.



HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM crangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yueoOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumusk» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIH
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPObI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOIMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOTO MPEACTAaBICHUS 00 OKpYKaloUeM MHUpPe KaK O €IHHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEWUCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHUU BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3ydyaeMbIX B Kypce BEeLeCTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIONKHBIX OMOJOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONMIEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMs, UMEIOMMMH KYJIBTYPOJOTUYECKHA W TIPHUKIAJTHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
peleHus] HTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO M OPTAaHMIECKOTO MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEYHN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke Mpo0JieM COepeKEHUS IYHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUSI H TIOCTPOSHUS TIpeAMeTa MPEeAyCMaTpUBaOT (OpMHUPOBAHUE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIeITEIbHOCTH, 3aHMMAIONIEd BaXXKHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHIO LIEJNEH W3Yy4YECHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpa, B OCHOBE KOTOPOU
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeMETa B MPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHus OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTEIbHOW OpraHu3aliy, BIAJCIOIIETO HE HabOpoM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
aAKTHBHOTO IOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEAIBHOM KU3HU JUUIS PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM NpU U3y4YEHUH TIPeIMETa « XUMUS» JOMUHHUPYIOIEE 3HAUECHNE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX dU3HEHHBIX CUTYallMsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOUCKa, aHanu3a U o0paboTKu MHQOpMALIHH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUU I MOUCKAa U aHalu3a Y4eOHOH u
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INpH IJAHUPOBAHUM U MPOBEAECHUH XUMHUYECKOIO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM mmaHe cpemHero oOmEero o0pa3oBaHUA TMPEAMET «XUMUS)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopus CTpPOECHHsS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccU(pUKALMK OpraHuyecKkux BemiecTB. HomeHkmnaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEILIECTB U MaTepUajaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
NpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi mnoiaumepuszanuu). [lomydyeHne CHUHTETHUYECKOIrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue U npumeHnerue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTalMTUYECKuil), mupoius. I[IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HedTby»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KiacCHU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalla € HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHUS BEIIECTB U MX IMPEBpaIlCHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEPU3ALIUU, CPEIHSIS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

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

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

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

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

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

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b Nepuoauyeckoro 3akoHa u llepuoandeckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHHUE NIEPUOIUUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIBLHOCTD.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIMbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[Tonstne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

Xumuyeckas — peakiusa. Krnaccudukamuss  XMMHYECKHMX  peakiuid B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W WX NPEBPAIICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HHIUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme usnyeckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl monyueHus: MetaioB. [IpuMeHeHre METaIOB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOIEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPaAMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIICCTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

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

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  U3YyYCHUM oOOmed u
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00bEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3MYECCKHE BEIIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJC3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBISAETCSA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBA, MPHUHATHIMM B OOILECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOW JACATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIBHBIX HOpPMax M TpaBWIax MEXKJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHHE U TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

IIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPodeccrii pa3aTuyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mMpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyKaloleM MHpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
IHUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WiIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JIESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE MOHATHUS, OTpa)KaroIiue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHUE);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

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

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS TUIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCITI0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA IPHU pabOTE C XUMUYECKON
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY e CTBUSIMU:

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

BBICTYIIaTh C TPE3CHTAllMell Pe3ylbTaTOB MO3HABATEIBHON J1€ATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIICIOBAHMA MyTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOMMOM JJI pEelIECHUsI MPAKTUYECKHUX 3a/1a4 U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C(OPMUPOBAHHOCTb YMEHMH BBISIBIATH XapaKTEpPHbIE MPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

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

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIEKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aiisi 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHIICH, TIPOIUJICH, alleTUiIeH, OyTanuen-1,3,
MeTu0yTaaueH-1,3, 0eH3051, METaHOJ, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
IPUMEHEHHUE TIPOIYKTOB TIEPEepadOTKH;

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

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIMIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUN
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOM NESITEIBHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BeIllECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocOObI
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

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

JUISL CIENbIX M CHAa0OBUASIIMX OOYYalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBSI3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MUPOBO33pPEHYECKUE 3HAHUS, JeXKaIlue B OCHOBE IMOHUMAHHUS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHus (OPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAsi, MOJEKYJISpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITh 3aKOHOMEPHOCTH
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynnam [lepuoguueckont cucreMsl xuMmudeckux 3iemeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarvupyrolivX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKINii MOHHOTO OOMEHA, YUUThIBAS
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMy OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOIIMX HAy4YHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEPOKCHUIA BOAOPOJA B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCHEPUMEHTAIBHBIX 3a7a4 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

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

chOpMUPOBAHHOCTh ~ YMEHUH  coOJNIOAaTh  MpaBWIa  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunvecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnbie  IIpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbubIe yraeBOAOPOABI — aJTKAHbBI 2
99 HenpenenbHbIe YIIIEBOIOPOIBI: ATKCHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTn4eckue yrieBoaoposl 2
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
UX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaep:aiue opranndeckue coeTMHeHUs1
3.1 Crupter. @enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
Crnoxubie 3¢upsbl
3.3 YrineBoasl 3 2




Utoro no pazgeny

13

Pa3nen 4. A3oTconepskaiiue OpraHu4ecKue coeTuHeHHs

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro mo pazneny 3
Pa3zgea 5. BbicokoMoOJIeKYJ/JIsIpHBbIE COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeyoB U TeM (uudpoBbie)
Ne ni/mt P Konrpoabubie | Ilpakruueckue p
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucrema XUMUYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Htoro no paznemny 13
Pasnen 2. Heoprannueckasi xXumust
2.1 Mertanib
2.2 Hewmeranmns 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus u :Ku3Hb
3.1 XuMus v )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara u@posBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruteckue fll3y'{eﬂnﬂ :)16[()1;2033Te.1151{me
padoThbI padoThbI pecypenr
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o K1accuPpUKaUN
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucremaTuveckasi) U TPUBUAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUH PsiJT
5 MeraH u 3TaH — npocTenIIre 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJTKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
ATHJIEHA U U3yUYEHUE er0 CBONCTBY
Aunkanuensl. byranuen-1,3 u
9 MeTmioyTanuen-1,3. [Tomydenue 1

CHUHTCTUYCCKOI'O KayuyKa U pC3UHLBL




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTpOCHUA, TOMOJIOTUYECKHI pA.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKUHOB

1 Bbrunciienus no ypaBHEHUI0 XUMUYECKOM
peakuuu

12 Apensl: 0eH301 U TOJIyosl. TOKCUYHOCTB
apeHoB

13 I'eneTnueckas cBs3b yIri€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

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

16 KonTtponsHast paboTta no pazueny
«YTIEeBOIOPOIBDY

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBA3b

18 MHOroaToMHbI€ CIIUPTHI: STUIEHTITUKOIb
U TJIMLEPUH
DeHOI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTRA,
pUMEHEHHE

20 Anbnerunsl: GopMaNbIeTUa U

areTanbaerug. AeTon




21

OI[HOOCHOBHBIe MpEaACIbHBIC Kap6OHOBI)Ie
KHUCJIOTBI: MyYpaBbHHAA U YKCYCHaA

22

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

23

CTeapI/IHOBaﬂ H OJICMHOBAs1 KHUCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

24

MbuTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE

25

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

3¢upoB

26

JXKupsl: ruaponu3, npuMeHeHuE,
OuoJIOTNYecKast POJIb KHUPOB

27

VYTieBopsl: COCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TIOK03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

29

KonTponbnas pabota no pazaeny
«Kucnopoacoaep:xaiiue opraHu4ecKue
coenuHeHus»/ Beepoccuiickast
MpoBepoyHas pabora

30

OO1m1ast xapaKTepUCTHKA
a30TCOJIEpKAIUX OPraHNYECKUX
coenuHeHui / Beepoccuiickast
IpoBepoyHas pabora

31

AMWHEBI: METHJIAMUH U aHWUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHMYeCKUe COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COSTUHEHUS

33 OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OcHoBHBIE MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[InacTmaccel, KaydyKH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMAYECKAH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /[I. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M KX COCTMHCHUI
[0 FpyInIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MeHnieneena
B Pa3BUTHU HAYKHU

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOU CBsi3U. BogopoaHas cBs3b

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

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




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eHeTnyeckas CBSI3b HEOPTraHUUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUS U IIPEBPAILLCHUS SHEPTUU NIPU
XUMHUYECKHUX PEaKIMIX

CkopocTtb peakiu. OOpaTuMbIe peakiuy.
XUMHUYECKOE PABHOBECHE

10

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

11

DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
[Tonstie 0 BogopoaHOM mnokasarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
['maponan3 opraHuyYECKuX u
HEOPraHUYECKUX BEILECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 BIIeKTpONH3E
pacIiaBOB U pacCTBOPOB COJICH

13

KontponbHas padoTa mo pazaery
«TeopeTnyeckre OCHOBbI XUMUW»

14

Mertamisl, X MOJ0KESHUE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUI METaJIOB

16

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

17

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCTUHEHUN

18

XUMHUYEeCKUEe CBOMCTBA IIUHKA, KeJie3a U UX
COEIMHEHUU

19

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

20

HeMeTaJIJII)I, X IIOJIOKCHUC B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menpeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U
HUX COeIUHEHUU

23

XuMmHuecKue cBoiicTa a3ota, ¢pochopa u
UX COeIUHEHUU

24

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
U UX COSIUHEHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIIIOB U
UX COETMHEHUN




26

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

27

ITpaktuueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemertanmisi"»

28

KonTtponpsHas pabora mo Temam
«Metamney n «HemeTamisn

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHEe OCHOBAHUS

30

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

31

Ponp xuMmuu B o0ecIieueHun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITHHEI

32

[IpencraBienust 06 0OIMMX HAYIHBIX
MPUHIUTIAX TPOMBIIIIEHHOTO TOJIYYSHUS
BaXXHEUININX BEIIECTB

33

Yenosek B MHPE BEIIECCTB U MaTCpHUAIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmasl CpeaHETO oﬁmero 06pa303afmﬂ

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTB MPEICTABICHHA O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B MO3HAHUU
SBJIGHUW TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIIMOHAIBHON TPaAaMOTHOCTH, HEOOXOAMMOMN s
pelieHus MPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bianenue cucteMoll XMMHMYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATr Al INE MOHATUSA (Monekyna, BAJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTb, CTENIEHb OKUCIEHMS, XUMHUECKas CBA3b,
MOJIb, MOJISIpPHAs Macca, MOJIApHBIH OOBEM, YIJIEpOJIHBIN CKEJerT,
GbyHKIMOHANBHAS ~ TPYMNa,  pajadKal, HW30Mepus, H30MEpHI,
TOMOJIOTMYECKUN PsiJl, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30TcoJeprKalllie COEIMHEHUs, OMOJIOrMYeCK! aKTHBHBIE BEIIECTBA
(YyrieBoJbl, KHpBI, OSIKHM), MOHOMEp, TIOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUM M 3aKOHBI (TeopHs
XMMHYECKOTro CTpoeHHsi opranundeckux Bemiects A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHUMN S3bIK XUMHUH, (aKTOJIOTHYECKUE
CBEIEGHUSI O CBOIicTBax, cocTaBe, NOJIYYEHHH U OE30MaCHOM
WCIONBb30BAHUM BAXKHEWIIMX HEOPraHMYECKMX U OPraHMYeCKHUX

BELIECTB B ObITY ¥ MPAKTUYECKOM JIeATEIbHOCTH YeI0BeKa

1.3

ChopMHpoBaHHOCTh YMEHUN BBISABIATH XapaKTEpHbIE TPU3HAKU
IOHATUM,  YCTAHaBIMBAThb UX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA H

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

14

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CHMBOJIHKY
JUISL COCTaBIIEHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamiéHHoW) ¢GOpMyT OpPraHMYECKHX BEIIECTB W YPaBHECHHM
XUMHYECKHX  pEakmui,  H3TOTaBIMBATh  MOJEIH  MOJICKYJ
OpPTaHMYECKUX BEIIECTB [UIsl WIIIIOCTPAMA UX XUMHUYECKOTO H

NPOCTPAHCTBCHHOI'O CTPOCHU A




1.5

ChopMUpOBaHHOCTh yYMEHUH YCTaHABIMBATh TMPUHAIJICKHOCTH
HU3YYCHHBIX OPraHUYCCKUX BCHICCTB IIO UX COCTABY U CTPOCHUIO K
onpeneaHHOMY Kjaccy (Tpymnne) COeIuHEeHUN (YIJIEBOJIOPOIBI,
KHCJIOPOA M a30TCOJCPIKALINE COCIUHEHHSI, BHICOKOMOJICKYJIISIPHBIC
COCJIMHEHUS), JaBaTh MM Ha3BaHUS TI0 CHCTEMAaTUYCCKOMN

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTh YMEHHUS OIIPENESATh BUABI XUMUUYECKOM CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OAMHAPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTh YMEHHS MPHUMEHATH: TOJIOXKEHUS TEOPUHU
CTpoeHHs opraHndeckux BemecTB A.M. byTiepoBa s o0bsicHeHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Yraesogoponel.  Kucinopoacoaepxamme ©  a30TCOAEpPKAIINE

OpPraHn4YCCKHUC COCIAUHCHUA. BbICOKOMOJ'IGKy.TIHpHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHMIl NPUBOAUTH TPUBUAIbHBIE HA3BaHMUS
OTJENIbHBIX OPraHUYECKUX BEILECTB (ITUJIEH, NPONMWJIEH, alleTUJICH,
STUJICHIJIMKOJb, TIMLEPUH, (eHos, GopManbaerui, aueTaibleru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBAasl KHUCIJIOTa, III0OK03a, (pPyKTO3a, Kpaxmal, LeJI0s03a,

TJIALKH)

2.2

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE,
(¢u3nUecKne W XMMHUYECKHE CBOWCTBA THUIUYHBIX IPEICTABUTEICH
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEMICCTB (METaH, 3TaH, dTUJICH,
MpomnuieH, anetusieH, OyranueH-1,3, merunOyraguen-1,3, GeH301,
METaHOJI, ATAHOJ, dTUICHTIUKOJIb, TIUIEPUH, (PEHON, alleTaIbICTU/I,
MypaBbHHAS M YKCYCHasl KHCIIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0J03a,

aMUHOYKCYCHasi KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTI) YMCEHUA UIUTIOCTPUPOBATL TCHETUYCCKYIO CBA3b
MCXKOY TUITHYHBIMHA OpeaACTaBUTCIIAMUA Pa3IMIHBIX KJIaCCOB
OpPraHU4Y€CKUX BE€IICCTB YpaBHCHUAMU COOTBETCTBYIOIINX

XMMHUYECKHUX PeaKIuil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMUpOBaHHOCTH ~ YMEHHMS  XapaKTepU30BaTb  HMCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbs (HEPTh, MPUPOIHBIN Ta3, YTob), CIOCOObI
WX T1epepadOTKHM U MPaKTUYECKOe NPHUMEHEHHE MPOAYKTOB

nepepaboTKH

XUMHUS U KU3Hb. PacuéTrl




3.1

ChopMHUpPOBAaHHOCT, YMEHHM BJIaJIETh CHUCTEMON 3HAaHUUA 00
OCHOBHBIX MCTOJAaX HAYYHOI'O IMO3HAHHA, HUCIIOJB3YCMLBIX B XMMHUHU
IpU M3YYCHUU BEIIECTB M XHMHUYECKHUX SBJICHUN (HabironeHue,
WU3MEPEHUE,  OKCIIEPHMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CHUCTEMHBIC XHMHUYCCKHE 3HAHHUSA JUIS TPUHITHAS pEIICHUH B
KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIICCTBAMU U UX

MNPUMCHCHUCM

3.2

CdopmupoBaHHOCTh yMEHUN COONIOATh TMpaBUjia IOJb30BAHUS
XUMHYECKON TMOCYI0i U JTabopaTopHBIM 000OpYAOBaHHUEM, a TaKKeE
MpaBWIIa OOpAICHHS C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKITUSIMU

I10 BBIIIOJIHCHHIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CpopMHUpPOBAaHHOCT, ~ YMEHHI  IUIAHUPOBATH W BBINOJHATH
XUMUYECKUM SKCIEPUMEHT (TIPEBPAILICHUs] OPTaHMYECKUX BEIIECTB
MpU HArpeBaHUU, MOJIyYeHHWE STUJICHA M H3YYEHHE €ro CBOIICTB,
KaueCTBEHHbIC PEaKIMU OPraHMYeCKUX BEIIECTB, JE€HATypalus
OCJIKOB IIPU HArPEBAHUH, [IBETHBIC PEAKIIMN OEIKOB) B COOTBETCTBUU
C MpaBUJIAMH TEXHUKH OE30MMaCHOCTH TP OOPAICHUH C BEIICCTBAMU
U J1a0opaTOpHBIM O00OPYJOBaHHMEM; IMPEJICTABIATh PE3yIbTAaThI
XMMHYECKOTO JSKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX Peakiuii U (GOpMyIUPOBATh BBHIBOJLI HA OCHOBE

OTUX PE3YJIbTATOB

3.4

ChopMupOBaHHOCTb ~ YMEHHMH  NPOBOJUTH  BBIUUCIEHUS IO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BElLIECTBA WJIM NPOAYKTa pEaKlHUU MO HM3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'O U3 UCXOAHBIX BCIICCTB HUJIN ITPOAYKTOB peaKI_II/II/I)

3.5

CchopMupoBaHHOCTH ~ YMEHHI KPDUTUYECKH  aHAIU3UPOBATH
XUMHUUYECKYI0 MH(POpPMAIUIO, MOJIYYaeMyl0 M3 pPa3HbIX HMCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

CchopMupoBaHHOCTh YMEHHH COOMIOAATh IMpaBHia HKOJOTHUECKU
1enecoo0pa3Horo MoBeJeHUs] B ObITY U TPYIOBOM NEATENHHOCTH B
LEISAX COXPaHEHUs CBOEro 3J0pPOBbS M OKPYXArOUIEH NPUPOIHOU
Cpelpl, OCO3HABATh ONACHOCTH BO3JEHUCTBUS Ha YKUBBIE OpraHU3MBI
OIpEAEIEHHBIX OPraHNYECKUX BELIECTB, TIOHMMAs CMBICII TIOKa3aTels
MK (mpemenpHO AOMYCTAMOW KOHIIGHTpPAllUM), TIOSICHATH Ha
MpUMepax CHocoObl YMEHBIICHUS U MPEIOTBPAICHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M 4YCJIOBCKA

11 KIIACC




Kon
NpoBepsieMoro
pe3yJjbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Bianenne cucreMol XMMHYECKMX 3HAHUM, KOTOpas BKIKOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHU  DAJIEMEHT, aToM,
SIICKTPOHHast 000J0YKa aroma, S-, p-, O-3JIEKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTD,
CTEIIEHb OKHUCJIEHUS, XHMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA O00BEM, KpUCTALTMYECKass pemiérka, TUIBl XUMHUYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, JK30- n
SHIOTEPMUYECKHE,  PEaKIMM  HOHHOIO oOMeHa),  pacTBop,
ANEKTPOJIUTHI, HEANEKTPOJUTHI, AJIEKTPOJUTUYECKAS JTUCCOLUALM,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOM pPEaKLUH,
XUMHYECKOE  PaBHOBECHE); TEOpUM WU 3aKOHBI  (Teopus
AIIEKTPOJUTHYECKOM aucconuanuu, Ilepuoguyeckuit 3axkon JI.U.
MenzeneeBa, 3aKOH COXpaHEHHS  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  sI3BIK XUMHH, (DAKTOJIOTUYECKHE CBEICHHS O
CBOICTBaX, COCTaBe, MOJYyYECHHMH U OE30IaCHOM HCIIOIb30BAHUU
BRXHEUIIIMX HEOPTaHWYECKHX BEIIECTB B OBITY U TMPaKTHUYECKOU

JACATCIIbBHOCTH YCJIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ BBIABJIITE XAPAKTCPHBIC IMPU3HAKH H
B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, MMPUMCHATH COOTBCTCTBYROIINEC
MOHATHA IIpU ONHUCAHHUU CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
B€IICCTB U HUX HpeBpameHm‘/'I; BBIABJIATH B3aMMOCBA3b XHUMHWUYCCKUX
3HAHUI C IIOHATHUAMUA u MMpEACTAaBICHUAMU APyrux

CCTCCTBCHHOHAYYHbBIX IPCIMETOB

1.3

BnageHue OCHOBHBIMM METOJAaMH HAay4HOTO IO3HAHHS BEIIECTB U
XUMHUYECKHX SIBJICHUM (HaOMIoJeHHe, W3MEpEeHHUe, SKCIIEPUMEHT,

MO,Z[CJIHpOBaHI/Ie)

14

CdopMupoBaHHOCTh YMEHHMH OMNPENENATh BaJCHTHOCTh M CTENEHb
OKHCJIIEHUsI XHMHMYECKUX DJJIEMEHTOB B COEIUHEHHUAX Pa3JInYHOTO
CcOoCTaBa, BHMJI XHUMUYECKOM CBSI3M  (KOBAJEHTHas, HOHHAsi,
METaJUIn4YecKas, BOJOPOHAS) B COETMHEHUSX, THIT KPUCTAITUHIECKOM
PEIIETKY KOHKPETHOT'O BEIleCTBA (aTOMHAsl, MOJIEKYJIIpHasi, HOHHAs,

MeTauTHIecKas)




1.5

CdopmMupoBaHHOCTb YMEHUI ONPEAETATh XapaKTep CPebl B BOJIHBIX

pacTBOpax HEOPTraHUYECKUX COCAMHEHUI

1.6

ChopMupoBaHHOCT YMEHHS  KIACCH(PUIUPOBATh XUMHUYECKHUE
PEaKIMK 110 PA3TUYHBIM IPU3HAKAM (YHCIY ¥ COCTAaBY pearupyronmx
BEIIECTB, TEIIOBOMY J(h(}EeKTy peakuuu, W3MEHCHUIO CTeleHen
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  yYacTHIO

KaTaju3aTopa)

1.7

ChopMUpOBaHHOCTD YMEHHH COCTABJIATH YPaBHEHHS pPEaKIUN
Pa3JIMYHBIX THUIOB, IOJHBIE W COKpPAIIEHHBIE YPaBHEHUS pEaKUUN
MOHHOTO OOMEHa, YUYUThIBas YCJIOBHUSA, NMPU KOTOPBIX 3THU peakluu

HAYyT 10 KOHIA

1.8

CdopmupoBanHOCTH yMEHUN MIPOBOJIUTH peakuuu,
ITOATBEPKJAOIINE Ka4eCTBEHHBIN COCTaB pa3INYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBL,

MNPUCYTCTBYIOIINUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHI PACKPHIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEIIBHBIX peakuuii IIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.10

CdopMUpOBaHHOCTh YMEHUH OOBSCHATH 3aBUCHMOCTH CKOPOCTH

XUMHUYECKOH peaKkuuu OT Pa3JIMIHBIX (I)aKTOpOB

1.11

ChopMUpOBaHHOCT YMEHHH OOBACHATH XapakTep CMELICHUS
XUMHYECKOI'0 PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3/1EHCTBUSA

(mpunnun Jle laTtensbe)

OO0m1as 1 HeOpraHU4ecKas XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUI packpbIBaTh cMbICH llepuoanueckoro
3aKOHa JI.1. Menneneesa u JIEMOHCTPUPOBATH ero
CHUCTEMAaTHU3UPYIOIIYI0, OOBSICHUTEIBHYI0O W  IPOTHOCTHYECKYIO

byHKIAHA

2.2

ChopMupoBaHHOCT ~ YMEHHMH  XapaKTE€pHU30BaThb  AIIEKTPOHHOE
CTPOCHHE aTOMOB XMMHMYECKMX 3JE€MEHTOB |—4  mepuonos
Ilepnonnueckoid  cuUCTEMBl  XMMHYeCKMX  anemeHToB  J[.M.
MenzeneeBa, HCIIOIB3Ys OHATHSA «S-, P-, d-2JIEKTPOHHBIE OPOUTATIY,
«9HEPreTUYEeCKHE YPOBHM», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB W MX COCAMHEHUH IO MEpUOJaM U
rpynmnaMm llepuoauyeckoil cucteMbl XMMHUYECKUX 3yeMeHToB J[.M.

MenneneeBa




2.3

ChopMHpPOBaHHOCT, YMEHUM XapaKTepU30BaTh (OMHUCHIBAThH) 0OIINE
XUMHUYECKHE CBOMCTBA HCOPTraHNYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, TIOJITBEPIK/IATh CYIIECTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHMYECKUMH  BEIIECTBAMH €  TOMOINBIO  YpaBHEHHM

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKHI/Iﬁ

2.4

ChopMupoBaHHOCT YMEHHMH yCTaHABIWBATh IPHUHAICHKHOCTD
HEOPraHWYECKHUX BEILECTB 110 UX COCTABY K ONPEAEIEHHOMY KJacCy
(rpyrmre) coequHeHu (MpoCThie BEIIecTBa — METAJUIbl U HEMETAIJIbL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH UCIOIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIs cocTaBiieHUs (OPMyJ BELIECTB W YpPaBHEHHUH XHMHYECKUX
peakumii, cucrematrdeckyto Homenkinatypy (IlUPAC) u tpuBuanbsHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeLIECTB (yrapHblii ras,
YIJIEKUCIBbIA Ta3, aMMHUak, rameéHas U3BeCTb, HEraméHas H3BECTb,

MUTHEBAS COJIA, MUPUT U JPYTHE)

2.6

ChopMupoBaHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOICTBA HEOPraHMYECKUX BELIECTB Pa3IUYHbIX
KJIACCOB, ITOJITBEPXK/1aTh CYIIECTBOBAHNE I'€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYeCKMMHM  BEIIECTBAMU €  IOMOILBIO  YpaBHEHHH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKuMﬁ

2.7

ChopMupOBaHHOCT ~ YMEHHMH  IUIAHMPOBaTb W BBIIOJHATH
XUMUYECKUH SKCHEPUMEHT (pa3sIoKeHUe IepoKcuia BOJOpOAa B
IPUCYTCTBUM KaTaIN3aTOPa, OIPEAEICHUE CPEIbl PACTBOPOB BELIECTB
C MOMOIIBI0 YHHBEPCAJIBHOIO WHIUKATOpA, BIUSHUE pPa3IMYHbIX
(GakTOpOB Ha CKOPOCTh XMMMUYECKOW PEAKIMH, PEAKLUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKLUU Ha Cylb(aT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHMUS, PEIIEHUE HKCIIEPUMEHTAIbHBIX 3a7a4
o TemaMm «MeTtansl» u «Hemeramibny) B COOTBETCTBUU C ITPaBUIIaMU
TEXHUKA Oe30MacHOCTH TMpH OOpalleHHH C BEleCTBAMU U
7a00paTOpHBIM ~ OOOPYJOBAaHUEM;  TPEACTABIATH  PE3yJIbTaThl
XUMHYECKOTO 3KCIepuMeHTa B  (QopMe 3anucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuid U (GopMyIrpoBaTh BBIBOJABI Ha OCHOBE

9TUX PC3YyJIbTATOB

2.8

ChopMHpPOBaHHOCT, yMEHHUHN COOMIOATh TpaBUjIa TOJb30BAHUS
XUMUYECKOW MOCYAOW M J1abopaToOpHBIM 000PYIOBAaHHUEM, a TaKKe
MpaBuJia OOpaIIEeHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIMSIMU

1O BBIIIOJHCHUIO Ha60paT0pHBIX XHUMHUYCCKHUX OIBITOB




2.9

ChopMHpPOBAaHHOCT, ~ YMEHHH  XapaKTEpPU30BaThb  XHUMHYECKHE
IIPOLIECCHI, JIeXKAllle B OCHOBE IIPOMBIIIIEHHOTO MOJIYYEHUS] CEpHOI
KHCIIOTHI, aMMHUaKa, a TaKkke COPMUPOBAHHOCTH MPEICTABICHUIA 00
o0UIMX Hay4HbIX MPHUHIMIAX U JKOJOTUYECKUX Mpobiemax

XUMHUYCCKOI'0 IIpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABJISIFOIIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XHMHUU B [O3HAHUHU
SBIIGHUH TPUPOABI, B (OPMUPOBAHUU MBIIIICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIHOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOHW JUIs
pEelICHUs] TPAKTUYECKUX 3a7a4 U HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUA K CBOEMY 310POBbBIO U HpHpOI[HOﬁ cpeac

3.2

ChopMupoBaHHOCTH ~ yMEHHIA KPUTHUYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HMH(OpMaIuio, Noay4yaeMyr M3 Pa3HbIX HCTOUYHHUKOB

(cpencTBa MaccoBOW KOMMYHHMKAIUH, ceTh IHTEpHET U JIpyrue)

3.3

ChopMupoBaHHOCTh yMEHHUI cOOJIIOJaTh MpPaBUIIa SKOJIOTMYECKH
11€J1€cO000pa3HOro MOBEACHUS B OBITY W TPYAOBOH JAEATEIbHOCTU B
HeNsIX COXPAaHEHHsS CBOETrO 3/I0POBbS M OKPY’KAIOIIEH MPUPOAHOU

cpebl

3.4

Oco3HaBaTh OIMACHOCTh BO3JIEUCTBHS HAa JKUBBIE OpPraHU3MBI
ONpeAenEHHbIX BEHIECTB, MNOHUMAs cMmbica mnokazarens [IJIK,
MOSICHSITH Ha IPUMEpaxX CIIOCOObI yMEHbBIIIEHHUS U TIPEOTBPAIICHUS UX

BpPEAHOT'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKaA

3.5

CopMupoBaHHOCTh ~ yMEHMH  TNPOBOAUTH  BBIYUCIEHUS  C
WCIIOJIb30BAaHUEM IIOHATHS «MaccoBas JI0JI BEIIECTBA B PacTBOPEY,
00BEMHBIX OTHOLIEHHMH Tra3oB NMPH XUMHUYECKHX PEaKIHSIX, MacChl
BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKIUU BEIIECTB,
TEIUIOBOTO 3 eKTa peakui Ha OCHOBE 3aKOHOB COXPaHEHHUsI MacChl

BCIICCTB, MPCBPAILICHUA U COXPAaHCHUA SHCPIrUn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI Opl"&HH‘ICCKOfI XUMHH

11

IIpenmer opraHUyYecKON XUMUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTE€pUalOB. TeopHs CTPOEHUS OPraHUYECKUX

coenuHeHuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJ0KEHUS

1.2

CrpykrypHbIe (HOPMYJIBI OPraHMYECKHX BeHIECTB. [ OMOJIOTHS, H30MEpHs.
XUMHUYECKasl CBSI3b B OPraHMYECKUX COCIUHEHHUAX — OJUHApHBIE W KpaTHBIC

CBA3U. Hpe,[[CTaBJ'ICHI/Ie (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4eCKHX BCIICCTB

1.3

Homenknarypa opraHuueckux COeMHEHHUH (CUcTeMaTu4ecKas) U TpUBHAJIbHbIE

Ha3BaHUS BaXKHCHIIINX HpCIICT&BHTGJICfI KJIaCCOB OPraHM4CCKUX BCHICCTB

YTI1eBo0pOAbI

2.1

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
IpoCTeHIINe MPEJCTaBUTENN AJKAHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuM 3aMeleHHs] U TOPEHUs), HaXOXJAEHUE B TNPHUPOJE, MOJyYyeHHE U

IIPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTujIeH u IIPOINUJICH —
HpOCTGfIH.IPIC MMpEaACTaBUTCIIN AJIKCHOB!: (I)I/ISI/I‘-ICCKI/IG U XHMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUA, TaJOIrCHUPOBAHUWA, THUApAaTaAllUHM, OKHCICHHUA H

HOHI/IMepI/I3aHI/II/I), MMOJIYUCHUEC U TPUMCHCHUC

2.3

Anxanuensl: OyraaueHn-1,3 u wmerunOyraguen-1,3: crpoeHue, BaxHeHIIHe
XUMHYECKHE CBOMCTBA (peakius noaumMepusanun). [lonydeHre cCHHTETHYECKOTO

Kay4dyKa U pEe3UHBI

2.4

AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUN Psijl. ALIETUIIEH —
NpOCTEHIINK TpeAcTaBUTENb AaJKHMHOB: COCTaB, CTpPOEHHE, (U3HYECKUe U
XUMHYECKHE  CBOWCTBAa  (peakUMM  TUIAPUPOBAHUS,  TaJIOr€HUPOBAHMUS,

ruaparanuu, FOpCHI/ISI), MOJIYyYCHHUEC U TPUMCHCHUC

2.5

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuy TrajJOreHUPOBAaHUS W HUTPOBAHMS), TOIY4YEHHE M MPUMEHEHHUE.
Tomyon: coctaB, cTpoeHHe, (PU3MUECKHE W XUMHYECKHE CBOWCTBA (peakuuu
raJIoOreHUPOBAHUS U HUTPOBAHMA), MOJYUYEHHE U NpPUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTnueckas cBsI3b MEXIY YIJIEBOAOPOJAMH, IMPUHAUICKAIIUMU K

Pa3InuYHBIM KJ1acCaM




2.6

[IpupoaHble HMCTOYHUKH YIJIEBOAOPOJOB. [IpupoaHbIii Ta3 W TONMyTHBIE
HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. CriocoOsl nmepepaboTku HeTH:
IIEPErOHKA, KPEKUHI (TEPpMUYECKHM, KaTaJuTH4ecKui), nmuposus. [TpoaykTsl
nepepadoTky He(TH, MX IPUMEHEHHE B IPOMBILICHHOCTH U B ObITY. KaMeHHbII

YTOJIb U MIPOJYKTHI €r0 MepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

IIpenenbHble  ONHOATOMHBIE CHHUPTHl. MeETaHOI M 3TAaHON: CTPOEHHUE,
du3HUYeCKMe W XUMHUYECKHE CBOWMCTBA (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOpEHUeE), MpUMeHeHHe. BoaopoaHble CBS3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JIefiCTBHE MeTaHOJIa ¥ 3TaHOJa Ha OpraHUu3M YeJIOBEKa.
MHOT0aTOMHBIC CIIUPTHI. DTUICHIJIMKOIb U TIUICPUH: CTPOCHUE, (PU3UUecKue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICIIOYHBIMH METAJIJIaMU,
KaueCTBEHHAasl peakilisi Ha MHOTOATOMHBbIE CHHPTHI). JleiicTBHe HAa OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprHa U OTUJICHIJIMKOJIA

3.2

®deHoJI:  CTPOCHHME MOJIEKYJIbI, (U3UUeckrue W XUMHYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U1 KeToOHbI. DOpMabIeTyI, aleTalbAeTH/l; CTPOCHHE, (DU3UICCKUE
U XUMHUYECKHE CBOWCTBAa (pEaklMU OKHCICHHMS] W  BOCCTAHOBJICHUS,

KayeCTBEHHbIE PEAKIINH ), IOJYyUEHUE U IPUMEHEHNE

3.4

OHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KHCIOThl. MypaBbHHAsA U yKCyCHas
KHUCJIOTBI: CTpOeHue, (U3NYeCKue U XMMHUYECKHe CBOMCTBa (CBOMCTBa, 0OImIMe
JUISL KJlacca KHUCIJIOT, peakius 3Tepu(uKalvu), MOJy4eHHEe U TNPUMEHEHHE.
CreapuHOBas U 0JIGMHOBasI KUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBLIX KHCJIOT, UX MOIOIICC JeficTBHE

3.5

CrnoxHbie 2QUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [IpumeHenue xupoB. buonorndeckas ponb

KHUPOB

3.6

VYrneBoabl: cocTaB, KJacCU(pUKaILUs yriIeBOAOB (MOHO-, TU- U MOJINCAXAPUIbI).
['moko3a — mpocTeinii MOHOcCaxapH: OCOOEHHOCTU CTPOCHHSI MOJIEKYJIBI,
¢u3nueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE C THUAPOKCHIOM
memu(ll), okucieHme amMMuadHBIM  pacTBOpoM  okcuma  cepeopa(l),
BOCCTAHOBJIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOKJEHUE B TIPUPOJIE, TPUMEHEHHE,
O6uonorudeckast poib. @orocuHTe3. PpyKTo3a Kak u3omep Iiaoko3bl. Kpaxman
U 1IEJUTI0JI03a KaK NMpUpoAHble noinuMmepbl. CTpoeHne KpaxMania U LEJIH0I03blI.
Oduznyeckue U XUMHUYECKHE CBOWCTBAa Kpaxmaia (TUIPOJIHN3, KauecTBEHHas

PEaKIIHs C HOJIOM)

A30Tcozlep>1<a1uﬂe OpTraHU4YC€CKUC COCANHCHUA




4.1

AMUHOKHUCIOTHI Kak aMQoTepHble opraHudeckue coeauHenus. Ousnueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpumepe riauiuHa). buonoruueckoe

3Ha4YeHHE aMUHOKHUCIOT. IlenTuasl

4.2

benku kak npuUpOAHbIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOPHYHAS M TPETHYHAs CTPyKTypa OenaKoB. XMMHUYECKHE CBOWMCTBA OEIKOB:

TUAPOIIN3, ACHATYpAINs, KAYeCTBCHHBIE pEaKIINK HA OCTTKU

BBICOKOMOJ'ICKy.]'IHpHI)IC COCIUHECHUA

5.1

OCHOBHBIC TIOHATUS XHMUH BBICOKOMOJICKYJISAPHBIX COCIUHCHHIA: MOHOMCDP,
MoJIMMEp, CTPYKTYpHOEC 3BCHO, CTCIICHb IMOoJIMMEpHU3alliu, CpE€aHAA
MOJICKYJIAApHAs Macca. OCHOBHEBIE MCTOAbBI CHUHTE3a BBICOKOMOJICKYJISIPHBIX

COGI{I/IHCHI/Iﬁ — nNoJIMMEepu3aluAa U NOJIMKOHACHCAI A

5.2

SKCHepI/IMeHTaHBHLIC MCTOABbI H3Y4YCHHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAKOMJICHHUEC C 06pa3uaMH INpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, Kayuykos. [loidyyeHre CHHTeTHYECKOro KayuyKa U pe3UHbI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuMudeckuit aneMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000JI0YKa.
DHepreTHyecKre YPOBHH, IOAYPOBHU. ATOMHbBIE OpOUTANH, S-, P-, d-3IEMEHTHI.
OcobeHHOCTH pacipeiesieHUs SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2

[lepuonnueckuii 3akoH u llepronnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB
JI.1. Menneneea. CBsi3b NepuOANYECKOro 3akoHa U [leproanueckoit cucteMbl
XUMHUYECKHX 21eMeHTOB J[.M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHUX JJIEMEHTOB M
00pa3yeMbIX MMM TPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U MEPUOJAM.

3HadeHUe MNepUoOANYCCKOIro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenne BemecTBa. XUMHYECKas CBSI3b. BHAbI XUMHYECKOW CBSI3U
(koBayieHTHas HEMOJsIpHAas W MOJspHas, MOHHAas, MeTramuinueckas). Honsr:
KaTUOHBI M aHHOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHMHYECKON

cBsi31 (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BogopoiHas cBs3b

14

BaneHTHOCTB. SHGKTpOOTpI/ILIaTCJ'ILHOCTB. CTeleHb OKUCICHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEUIECTB OT THUIIA KpUCTAITMYEeCKOM pemérku. [loHsTHE O aucmepcHbIX
cucteMax. VcTUHHBIE W KOJJIOMJAHBIE pacTBOPBL. MaccoBast J0Jisi BEIIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCTMHEHUIH. Homenknarypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakiusa.  Knaccudukanus — XUMHYECKHX — pPEakiuid B
HEOPraHWYECKOM M OPraHuYeCKOM XMMHUU. 3aKOH COXPAHEHHS MACChl BEILECTB,

3aKOH COXpaHCHUA U MMPCBPALICHUA SOHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peakiuu. XUMHYECKOe paBHOBecue. DakTOpbI, BIMAIONIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHSKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHble U Cc1a0bIe QJICKTPOJIUTHI. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHCIIas, HeﬁTpaanaﬂ, IICJI04YHas. PeaKm/m

HOHHOT0 OOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

HeOpraHI/IquKaﬂ XUMMUA

2.1

Hewmeransl. [Tosoxenne Hemerawios B [lepuonnueckoi cucteMe XMMUYECKAX
anemenToB J[.J. MenneneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB. DHU3MUECKUE
CBOWCTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAUIOB (Ha IMpHMepe KHCIopoja,

cepsl, pocdopa u yriepoaa)

2.2

XUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yriepoga M KpeMHHMs) U HUX  COEAMHEHMH  (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Meramnsl. [lonoxenne merainoB B llepuonnueckoll cucreMe XMMHYECKHX
anemeHnToB JI.11. MenneneeBa. OcOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O6mue ¢puszndeckue cBoiictsa MeTayuioB. CIiIaBbl METAILIOB.

DIEeKTPOXUMHUYECKUI Psi/l HAPSIKEHUA METAJIIOB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METANIOB (HATpUM, Kalui, KaJbIluii,
Mar"uii, alfOMHHHUMA, [IUHK, XpOM, XKEJe30, MeJlb) U UX coeauHeHui. Oo0mue

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'eneTnueckas cBSI3b HEOPTaHNYCCKUX BCIICCTB, IPUHAMICKAIIUX K PA3JINIHBIM

Kj1acCcaM

XUMHUS U KU3Hb




3.1

Ponp xumum B 00€CTEUEHHHM JKOJIOTHYECKOW, SHEPTEeTHUYECKON M THUIICBOM
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIINUHBI. HOHSITI/IG (0] Hay‘-IHBIX METOAax ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKLII/Iﬁ

3.2

[Ipencrasnenuss 06 00X HAYYHBIX MTPUHITUIIAX TPOMBIITUICHHOTO TIOJTYYCHHS
BOXHEHIIMX BEUIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAIOB: BAXKHEUILINE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKIMOHHBIE MAaT€pUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuayibl JJId AJICKTPOHUKH, HaHOMaTepHasbl, OPraHUYEeCKUEe U

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBHJIa HMCIIOJIB30BaHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IaCHOr0 HKCIIOIL30BaHUs IIpenapaToB OBITOBOM

XHUMHHU B HOBCGI[H@BHOﬁ KHU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

» Xumus, 10 xkmace/ I'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A.
AxnmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A.
AxkmmonepHoe o0mectBo «M3narenbeTBo «lIpocBemienne»
METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
VYpoxu xumuu B 10 kiacce. ba3osiit ypoBenb. MeTonuueckoe nocodue. O. C.
[Mabpuensn,U. I'. Octpoymos, C.A. CnankoB. M. IIpocsernienue

VYpoxku xumun B 11 kinacce. ba3osiit ypoBenb. MeToanueckoe nocodue. O. C.
["a6puensn,U. IT'. Octpoymos, C.A. Cnanko. M. [Ipocsenienue
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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