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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma no xumuu s 10-11 kiaccoB 06a30BOro ypoBHS
cocTaBlieHa Ha ocHoBe DenepanbHON paboueil MmporpamMmbl, KOTOpask B CBOIO
ouyepelb, Ha YPOBHE CpeqHero ooOuero oodpazoBaHusi pa3paboTaHa Ha OCHOBE
denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoanuu B Poccuiickoi
Odenepanun»,  TpeOOBaHWUN K pe3yibTaTaM  OCBOCHHUS  (eaepaiabHOM
oOpa3oBaTeipbHON TporpamMmbl cpemnero obmero obpaszoBanus (DPOII COO),
npenacTaBiieHHbIX B DeepaibHOM rocy/1apcCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COQO, c yuérom KoHuenuuu mnpenojgaBaHus y4eOHOro mnpeamera «XuMus» B
oOpa3oBareibHbBIX opraHuzauusx Poccuiickoit ®enepanuu, peamu3yromUx
OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMbI, U OCHOBHBIX MOJIOKEHUN «CTpareruu
pa3BuTus BocnuTaHusi B Poccuiickoit ®enepanuu Ha niepuon a0 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3pabOTKe MPOrpaMMbl M0 XUMHH, K OIpPENEICHUIO
oOuieil crpaTteruu 00y4yeHus, BOCIUTaHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYXKHT 3aBEpLIAIOLIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEKa, a TAK)KE dKOJOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U TpHUpOaHOI cpene. Peanmmsyercs xummueckoe oOpazoBaHue OOydaroOIIMXCS Ha
YPOBHE CpeTHEro 00I1Iero 00pa3oBaHus CPpeACTBAMHU YUEOHOTO MpeaMeTa « XUMUD,
coJlep>)KaHhe M TOCTPOCHHE KOTOPOTO OMNPENEICHbl B MPOTpaMME IO XHUMHUH C
y4€ToM creuu@uKd HayKd XUMUM, €€ 3HAuYeHHUs] B TO3HAHUU TPUPOJLI U B
MaTepHaIbHON KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIMX LENe U MPUHIHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEJHEro  OOIero
obOpasoBanus B Poccutickoit deneparum.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT oco0yio pojib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B POPMUPOBAHNE PALlMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO3/l1aHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHPE KaK O €IMHCTBE
OPUPOJIbI U YellIOBEKa, KOTopoe (HOpMUPYETCSs B XMMHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHS B3aUMOCBS3U MEXIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOI 4aCThI0O MHPOBOU KYJIbTYPhI, HEOOXOIUMBIM YCIOBUEM yCIEIIHOTO
TpyJa W >KM3HM Kaxaoro ujgeHa oOmectBa. CoBpeMeHHas XUMHUs KaKk Hayka
cOo3uJaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMW HallpaBlieHa Ha peElIeHue
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL 4YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH M NPUHUMIAMU CPEJHErO OOIIEro
oOpa3oBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHUS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B IKU3Hb COILMYyMa, MPOJOJIKEHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  nipefMeTa  «XUMHS»  SIBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOM XUMHUHU (C BKIIOUCHUEM 3HAHUU U3 0OIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHWW NPU U3YyYECHUU
npeaMeTa o0ecnedyMBaeT BO3MOXHOCTb PACCMOTPEHHs] BCEro MHOT0oOpas3us
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XUMHUsS» cpopMupoBaHa B MporpaMMe IO XUMHUU HAa OCHOBE
CUCTEMHOTO TOAXOJa K M3yYeHHUIO YydyeOHOro Marepuaja H 00ycCiOBIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENEIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpraHMYEeCKOM XHWMHUHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCHYECKOM TEOpPUU CTPOCHUS OPraHUYeCKHX
COCIMHEHUW, a Takke Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
IPEICTABICHUN O CTpOeHNH BenlecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEILECTBAX
JAIOTCA B Pa3BUTHU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTHYECKH aKTHUBHBIX
coenuHeHuii. B Kypce  opraHm4eckoil  XMMHUM ~ TOJy4YarOT  pa3BHUTHE
chopMUpOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYAIbHBIE
NPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yriaoM 3peHHs B TpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3YyUYEHHbIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3zoBaHUs
TEOPETUYECKHM Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBaX U
XUMH4YeCcKoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOYYArOMIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE



NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3HUIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIHMM STOro 3akoHa — OT
o0o01aroIel 10 0OBICHSIONIEN U TPOTHO3UPYIOILEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs JonoiHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
COZIEpKaHMsI, UMEIOIIUMU KYyJIbTYPOJIOTHUYECKUNH M TPUKIAIHOM Xapakrep. JTU
3HaHUSl CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHHM C JIPYTMMHU HayKaMw,
PacKpBIBAIOT €€ POJib B TO3HABATEIbHON U MPAKTUYECKOU IESITEILHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTHYECKUX PUIOKEHUN XUMHUH, IOMOTAlOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JMUYHOCTHO 3HAYUMBIX IMpoOJjeMaxX, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIUBATh UHPOPMAIIUIO U PUMEHSTH €€ JIJIsl OTIOJTHeHUS 3HAaHUH,
pElIeHUs UHTEIICKTYAIbHBIX U YKCIIEPUMEHTATBHBIX UCCIIEIOBATENIbCKUX 3a/1a4. B
IIEJIOM COjlep’KaHrue y4eOHOro mpeameTra «XUMHsS» JaHHOTO YPOBHS U3YUYCHUS
OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUIs. TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KaK: MaTepuagbHOE EIUHCTBO
HEOPTraHUYECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHEM, [TI03HABAEMOCTh IPUPOJIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA
U peIIeHUs MPOTUBOPEYHH MEXKIy HOBBIMU (DaKTaMHd H TEOPETHUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke Mpo0saeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS H  COLMAIM3ALUU
OOy4JaromuXcs MNPUHITHIE MPOTPAMMOM IO XUMHUHU TMOJXOJbI K OIpPEACIICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEPCAIBHBIX YUEOHBIX JCHCTBHM, UMEIOINX 0a30BO€ 3HAUCHUE VISl PA3TUYHBIX
BUJIOB [ICATEIIbHOCTH: pEIIeHUs Npo0jeM, TOWCKa, aHaiuM3a U 0o0pabdoTKU
uHhOpMAITK, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa MPAKTHYCCKOW U
HCCIIEOBATENBCKON JIEATEIbHOCTH, 3aHUMAIOIIEN Ba)XXHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpKATEIbHOW XapaKTepUCTUKU LeNed W3yYeHHs NpeJAMEeTa HaIpaBlIeHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOW HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH 4YeJIOBeKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
peaMETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorynacHO AaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEJIAMH H3YUYCHHS MpeaMeTra
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBIIAIOTCS:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEWIIeH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIC TOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHUMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEH HX
Pa3BUTHUSI U CTAHOBJICHUS,

e (QopMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUN
OpPUEHTUPOBAThCA B MHPE BELIECTB M XUMHUYECKUX SIBICHUMN, MMEIOLIUX
MECTO B MIPUPOJIE, B IPAKTUYECKON 1 MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUMU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MPaBHII
0e301macHOro OOpaIeHUs ¢ BEIICCTBAMH.

Hapsimy ¢ atuM, copepkarenbHasi XapaKTepUCTHKA LEJIed U 3aa4 U3yUYEHUs
npeaMeTa B porpaMMe Mo XUMUM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPHOPUTETAMU B CUCTEME CpeaHero oodmero odOpa3zoBaHusa. CeroaHs B
MpenojAaBaHUy XUMHH B OOJIbIIEH CTETIEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKON
KOMITIOHEHTE CcoJepKaHusi OOy4YeHHsS, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I11€00pa30BaTeIbHOW OpraHu3alliy, BIIAJCIONIET0 HE HaboOpoM
3HaHUHM, a (QYHKIMOHAIHLHON T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMU W YMEHHSIMU
AKTUBHOTO MOJYyYECHUS 3HAHUW U MPUMEHEHUS UX B PEATbHOMN KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBs131 ¢ 3TUM NpU U3YyUYEHUH NTPEaMETA « XUMHUSH JOMUHUPYIOILIEE 3HAUCHHE
MPUOOPETAIOT TaKUE LIETH U 3a7]a41, KaK:

ajantanus 00y4aroluxcsi K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
bopMHpOBaHWE  HHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHHUEM;

dbopmupoBaHue y OOyYaromMXCS  KJIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE [JIs PAa3IUYHBIX BHUOB
NESTENHPHOCTH: PEIICHHs MPo0JeM, MOUCKa, aHaim3a U 00paboTKM MH(pOpMaIuHy,
HEOOXOMMBIX TSI IPUOOPETEHHS OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B TO3HAHMM XHUMHH, a TakKXe JJI1 OIICHKU C TO3UIMK SKOJIOTHYECKOU
0€30MacHOCTH XapaKkTepa BIUsSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HA OPTraHU3M
YeJI0BEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOIMU JIJIsl IOMCKA W aHalu3a y4yeOHOU U
HAYYHO-MOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIePIKaHuUs;

(dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHWU U TNPOBEIECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOATBHBIX MPOoOJIeM
PalMOHAIIBHOTO MPUPOJIONOJIB30BaHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHUs] MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpeXHOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3J0POBbIO, a TaKkKe NPUOOPETEHHUsS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUSIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MPeIMETHON o0nacTh «EcTecTBEeHHO-Hay4YHbIE
IPEIMETBD.

OO11ee 4yncao 4acoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUH, HA 0a30BOM yPOBHE
cpeaHero obiero oopa3zoBanus, coctaBisaeT 68 yacos: B 10 kinacce — 34 yaca (1 gac
B HeJlento), B 11 kinacce — 34 yaca (1 1yac B Hezenio).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUH

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHUE, pa3BUTUE U 3HAUCHHE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHuYeCKHUX
coenunenuil A. M. bytiepoBa, €€ ocHOBHbIE M0O0XkeHUsA. CTpyKTypHbIE (DOPMYJIBI
opraHvyeckux BemectB. ['omornorus, wu3zoMepus. XuUMHUYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSX — OMHAPHBIEC U KPAaTHBIE CBSI3U.

[IpencraBnenue o kinaccupuKalMM OpraHuyeckux BemiecTB. HoMmeHkmarypa
OPraHMYECKUX COEOUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIE HA3BAHUS
BaKHEHIINX MMPEACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.



OKCHEpPUMEHTAJIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTeprualiaMy Ha UX OCHOBE,
MOJIEIMPOBAHUE MOJIEKYJI OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB M0 MPEBPALIEHUIO OPraHUYECKHX BELIECTB IpU
HarpeBaHuH (IJ1aBjaeHue, OOyTrJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. Meran u 3TaH —
NpOCTEUIINE MPECTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMelleHHs] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U TPOIMMIECH —
IpOCTEUIINe MPEICTABUTENN QJIKEHOB: (U3MUYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy TUAPUPOBAHMS, TATOTCHUPOBAHUSA, THUApPATALUU, OKHUCICHUA H
NOJINMEPHU3ALINH ), TOYYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtamauen-1,3 um MertunOyrtamueH-1,3: cTpoeHue, BaKHEUITHE
XUMHUYECKHE CBOWCTBA (peakiusi nonumepusainuu). [lomydeHrne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— MPOCTEHIINIA NpPEICTaBUTENb AQJIKUHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEakiuu THAPUPOBAHHUSI, FaJOTCHUPOBAHUS, TUIPATALIUH,
rOpeHus), MOJyYeHUE U TPUMEHEHUE.

Apenbl. benzoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), NOJIyYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XumMuieckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUIHOCTh apEeHOB.
['eHeTnyeckas CBSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAMIEKAIUMHA K Pa3IMYHBIM
KJIaccam.

[IpupoaHble HMCTOYHUKH YIJIEBOJAOPOAOB. IlpupoaHbli ra3 W MOMyTHBIE
HedTaapie Ta3pl. HedTh m e€ mpomcxoxnenne. CrocoObl mepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaaUTHYEeCKHil), nupoiu3. IIpoaykrsl
nepepadoTKu HepTH, UX MPUMEHEHUE B NMPOMBIIIICHHOCTH U B ObITY. KamMeHHbIN
yTOJb U MPOAYKTHI €r0 MepepadoTKU.

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB M HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, KaydyKoB U pe3uHbI, KoJieKkuu «Hedtey»
U «YTOIb», MOJETUPOBAHNE MOJIEKYJ YIJIIEBOAOPOAOB M TajJOr€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEHHUE dTUJIEHA U U3yUYE€HHUE €0 CBOMCTB.

Pacu€rHble 3anaum.




Borunciennsi 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoaconep:xamnue oprannyecKkue coeAnHeHHs

[IpenenbHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bus3nueckne W XUMHYECKHUE CBOWCTBA (PEakiMd C aKTUBHBIMH METaJlJIaMH,
raJIOTEHOBOJOPOJAaMHU, TOPEHUE), MpPUMEHEHHE. BOOOpOoaHbIE CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. /leficTBHe MeTaHOa U 3TaHOJIa HA OPTraHK3M YelloBeKa.

MHoOroaToMHble  COUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOEHHUE,
busnueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMH
MeTallaMH, KaueCTBEHHas PEakius Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
opraHu3M 4yenoBeka. [[puMeHeHre rmunepuHa u STUICHTJINKOIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3NYEeCKue U XUMHUYECKHE CBOMCTBA.
Tokcuunocth Penoina. [Ipumenenue enona.

Anpnerunpl U kemowuwvl. DopManbpaeruj, aleTalbAETUl: CTPOCHHUE,
dbu3nueckne U XUMHUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYeHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MPEAEIIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHasI
KHCJIOTBL: CTPOEHHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakius dTepudukaium), noixydeHue u npumenenune. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHUE.

CnoxHble >(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenne xupos. buomornueckas
pOJIb )KHPOB.

VYraeBoasl: cocTtaB, Kiaccudukamms — yriieBojoB  (MOHO-, M- U
noJyiucaxapubl). ['oko3a — MpocTenii MOHOCaxapuJl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3NUECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(Il), okucienne amMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBieHUE,
Opo>KEeHHE TITIOKO03bI), HAX0XKJICHHUE B PUPOJIC, TPUMEHEHUE, OUOIOTHYECKas POJIb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nonuMepbl. CTpoeHue kpaxmana u
HeoNI03bl.  PU3MUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
poBe/ieHHe, HAOJIIOJICHHE W ONHMCAHHME JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOja
okcugoM wmeau(Il)), MHOroatoMHBIX CHUPTOB (B3aMMOJACIHCTBHE TJIUIEPUHA C
ruapokcuom Menu(Il)), anpaerunnoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHIA



cepeopa(l) u rumpoxcumom wmenu(ll), B3zammopeiicTBHE Kpaxmalia € HOJOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

BblunciieHdsT 1O YpaBHEHHIO XWMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH).

A30TcozepKalue OpraHuuecKue COeIMHEHMS.

AMMWHOKHUCIIOTHI Kak aMm(OTEepHbIE OpraHuyYecKue coeuHeHus. Ou3ndyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mMpuMepe riauiuHa). buonoruyeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHud. llepBuuHnas,
BTOpUYHAg M TPETHUYHAsl CTPYKTypa OeiaKkoB. XHMMHYECKHE CBOWCTBA OEIJIKOB:
THJIPOJIN3, IEHATYpAallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMs] BEIIECTB M HUX MPEBpalllCHUN:
HAOJIIO/ICHHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATYypaIlus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEaKIIUU OEITKOB.

BrbicokomoJiekyJIsipHbIE COeIMHEHUS

OCHOBHbIE MOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJIEHHE C 0Opa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHWE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSTHH, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TE€OpHs, aHAJIU3, CHUHTE3, KiaccuduKanus, NepruoJuYHOCTb, HAOII0CHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

®duzuka: wMmarepus, DJHEpPrus, Macca, aTroM, DJIEKTPOH, MOJEKya,
DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NYECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpPraHU3ME,
dboToCUHTE3, OMOJIOTUYECKH aKTUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPBI,
dbepMeHTHI).



['eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, MOJIC3HBIC UCKOIIaeMbIe, TOILIMRBO,
peCypCBhI.

TexHonorusi: NHUILEBbIE MNPOAYKThI, OCHOBBI PAlUUOHAIBHOIO IUTAHUA,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUUECKHUE MPENapaThl, MaTEPUAIIbl U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTruyeckne 0CHOBbI XUMMH

Xumudeckuii 3iaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI04YKa. DHEPreTuYecKne ypoBHHU, MOJYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/ielieHUs AJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepnoanueckuii 3aKoH U [lepruoanyeckas cicTeMa XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsI3pb NepHOIMYECKOro 3akoHa M llepumoandeckol cucTtembl
xumuueckux asnemeHtoB JI. M. MengeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3HavYeHue MepUOANUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XHUMHUYECKOW CBS3U
(koBaJIeHTHAsT HEMOJISIpHAs W TOJISIpHAsl, MOHHAS, MeTa/uimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XHMHUYECKOM CBsI3M (OOMEHHBIW W JOHOPHO-
akienTopHbiii). BomopoaHas cBsa3b. BajaeHTHOCTh. DJIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSPHOIO UM HEMOJEKYISIPHOTO  CTPOEHUA.  3aKOH
MMOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[lonsatue o mucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10114 BelecTsa B pacTBOpeE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUH. Howmenknarypa
HEOPraHUYECKUX BelecTB. ['eHeTMdeckass CBsA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJI1accaM.

Xumuueckas — peaknusa.  Kiaccupukanmss  XUMHYECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUs MAacCChl BEILIECTB,
3aKOH COXPaHEHUA U MPEBPAILCHUS SHEPTUH TPU XUMUUECKUX PEAKLIHSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTuMbIe
peakunn. XUMHYECKOEe paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSIHUE
XxuMHu4eckoro pasHoBecus. [Ipunnun Jle [larense.



Dnextponutuyeckas nuccormanus. CuiibHbIC U cadbie 3aeKTpoiauThl. Cpena
BOJHBIX paCTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, LIEJIOYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUIM:
neMoHctpauus tabnun «llepuoguyeckas cucrema xumudeckux snementos 1. U.
MemnpeneeBay, U3ydyeHHE MOJENECH KPUCTALIUYCCKUX PEMIETOK, HAOMIOJCHUE U
ONKMCAaHKE JEMOHCTPALIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3yIokKEHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAJIM3AaTOPA, OMPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C IOMOIIIBIO0 YHUBEPCATHLHOTO HHANKATOPA, PEAKIIMU HOHHOT'O OOMEHA), TPOBEACHUE
MPaKTUIECKON paboThl « BiusiHue pa3nuuHbIX (GaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérnblie 3agaun.

Pacu€Ttel 1O ypaBHEHMSM XHMMHUYECKHUX pEakUui, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAs JOJISI
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHTtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa mpuMepe
KHCJIOPOJIa, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBAa BAKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUN ).

[IpruMmeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUM.

Metannel. Ilonoxenne meraiuioB B [lepuonndeckoi cucteMe XUMHUYECKHUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOYEK
atomMoB MeTajuioB. Ob6mue puznueckue cBoiicTBa MeTauioB. CIilaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAIIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUMX METAJIOB (HATPUM, KaJIUi, KaJIbIIMi,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUMN.

OO61mue crnocoObl MmoxyyeHus: MeTauioB. [IpuMeHeHre MeTamwioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJbl W3YUYE€HUS BEIIECTB W WX NPEBPAIICHUN:
U3y4YeHUE KOJUIEKINH «MeTamibl W CIUIaBb», 0O0pa3I[OB HEMETAIIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3a/]a4, HAOJIOJICHUE W OIKCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHUJIA ATIOMUHHUS C PACTBOpPaAMHU
KHUCJIOT U IIEJ04Yel, KAYeCTBEHHbBIC PEAKI[UU HAa KATUOHBI METAJLJIOB).

PacuérHble 3anaum.



Pacuétel macchl BeniecTBa WM 00BbEMa Ia30B MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUHU BEILECTB,
pacu€rsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IIPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B 0OeCIieYeHUH SKOJOTHYSCKOM, SHEPreTHUSCKON U IHIIECBOM
0€3011acHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4yHBIX MeETOAaX MO3HAHMS
BEILIECTB U XUMHUYECKUX PEAKIIH.

[IpencraBiennss 00 OOMMX HAYYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILIECTB.

UYenoBeK B MHUpE BEIIECTB M MAaTE€pUAJIOB: BAXKHEWIINE CTPOUTEIIbHBIC
MaTepuasibl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JEKTPOHHKH, HAHOMAaTEpHalbl, OPraHWYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XHWMHSI ¥ 3/10pOBbE YEJIOBEKA: IPaBUJIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[penapaToB, IpaBuiia 0€30M1aCHOr0 UCIIOJIb30BAHUS NTPENapaToB OBITOBON XUMUU B
[IOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXNpeAMETHBIX CBA3€H NpU  U3YyYeHUHM oOmed u
HEOpraHW4ecKkoi Xxumuu B 11 kiacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIMX €CTECTBEHHO-HAYYHBIX [MOHATHM, TaK ¥ MOHITUH, SBISIOIIUXCS
CUCTEMHBIMH JIJI1 OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KIacCUpUKalusi, MEPUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBIICHHE.

®dusnka: MaTepHsi, SHEPTHsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEUIECTBA, (PU3UUYECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

Bbuonorusi: kierka, opraHu3M, JKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHonorus: XUMHYECKasi MPOMBIIUIEHHOCTb, METAJLTYprus, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHATIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, ITHILIEBAS
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIPenapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHAs MPOMBILIUIEHHOCTb, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM M MpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa30BaHuUs SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKTAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAaMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOM JAESATENBHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO TPa)kIaHCKOro OO0INeCTBa, MPUHSATHIMU B 0OIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIJICEHUS JIMYHOCTH
oOy4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW JEATEIHbHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOTr0 BOCIMTAHMS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBIICHUS O COLMAJIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOULIEHUI B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM 1€ATEILHOCTH TP CO31aHUN YUEOHBIX
IPOEKTOB, PEILICHNH YUeOHBIX U IO3HABATENIbHBIX 3a/1a4, BHIIIOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMMAaTh M IPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY MU
apryMEHTBI JPYTUX [PU aHAIM3€ PA3IUYHbBIX BUJOB YUEOHOU AESTEIbHOCTH;

2) NIaTPHOTHUYECKOIr0 BOCIINTAHUS:

LEHHOCTHOIO OTHOILIEHUS K HWCTOPUYECKOMY U HAYYHOMY HAacCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTrO, YTO JOCTHXKEHHS HAyKH €CTh pPEe3yJbTaT
JUINTENbHBIX ~ HAOJIIOEHUHM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSTHHOTO TpyJa Y4EHBIX U IPAKTUKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B MOJIYYEHHUH U MOCIIEAYIONIEM aHAIIN3E
UH(pOpMAIH O MEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHMSI, ’TUUECKOT O TIOBE/ICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
Y NIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
NO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IOCIEICTBUH 3THUX
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro W 0Oe30macHOro oOpas3a >KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JNEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUIYAJIbHOTO M  KOJJIEKTHUBHOTO
0€e3011acHOr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  JOpyrux BUAax
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]ay
COILIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymieii mpodeccun W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00PAa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTUYECKUX MpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIILHON CPEBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
OPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKaloleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSXKIAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
[UBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTH M BAXKHOM POJIU B CO3IaHUU
HOBOM 0a3bl MaTepUabHOM KYJbTYpbl, PELIEHUU TI00ANBHBIX MpoOJIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECTICUCHUU YCIOBUMN
YCIEUTHOTO TPY/1a U SKOJOTUUECKU KOM(POPTHON KU3HH KAXKOTO WICHA OOIIECTBA;

€CTECTBEHHO-HAYUYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U



MPOUCXOMSIIINUX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHBIX ()AKTOB U UMECIOIINXCSI JAHHBIX C IENBO MOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO WCIOJIB30BaTh XHUMHYCCKUE 3HAHWS IS
penIeHus MpoOJIeM B peaTbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
JeSTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbBIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKaroIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIEeONU(PHKY METOJOB TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IIPOIIECC, CUCTEeMa, HAyYHBIM (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCICAOBAHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEHCTBHs (TO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), o0ecreunBaroue (dopmHpoBaHuE (yHKIHOHATIBHOM
TPaMOTHOCTH M COITMAJIbHOM KOMIIETEHIIUU 00YyUarOINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JEWCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJajenue YHHBEpPCAIbHBIMH yueOHbIMH NMO3HABATEJLHBIMH
AefCTBUSIMMU:

1) 0a30BbIe JJOrUYeCKHeE eHCTBUS:

CaMOCTOSATETTLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI MNPHUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHbIE NMPU3HAKU TMOHSATHUI M YCTAHABJIMBATh UX B3aHUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BEIOWPATh OCHOBAaHUS W KPUTEpUU IS KIACCU(DHUKAIMK BEIIECTB W
XAMUYECKUX PEAKIIHM;

YCTAaHABIMBAaTh NPUYMHHO-CIECACTBEHHBIE CBA3M MEXIY HW3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B paccMaTpPUBAEMbIX
SBJICHUSX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOII) JIEMEHTa, XUMUuueckast (hopMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pEeIIeHUH y4eOHBIX TMO3HABATEIbHBIX W MPAKTHUUYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHbIE MOJICTIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHUSI BEIIECTB U XMUMHUYECKHUX
peaxkiuii;

dbopMyIMpOBATH LIENU U 33J1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMHU CAMOCTOSATEIIBHOTO IUIAHUPOBAaHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJA0M
mpoIriecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBIJIATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENBCKOM M MPOEKTHOM
JEATeIbHOCTH, TPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBLHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ undgopmanmueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpManuu (HAy4HO-
MONyJISIpHAs JIUTepaTypa XUMHUUYECKOTO COJICpXKaHUs, CIPAaBOYHBIE IOCOOUS,
pecypcbl MHTEpHETa), aHaIM3upoBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (QopM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHbpOpMAIMU, HEOOXOAUMON IS BBITIOJIHEHUS YyYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OMBIT WCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

MCII0JIh30BaTh HAYUHBIN S3BIK B KAUE€CTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
uH(popMaIMeil: NPUMEHATh MEXNpPeaMeTHbIE ((PU3MUECKUE U MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a00OpEeBUATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMbI B XOJ€ Auaiora u/miu
JUCKYCCHHW,  BBICKa3bIBaTh  WaAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PpabOThl MO HCCIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3alid y4eOHOTro MpoeKTa U (POpMyIUpOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOK TO3HABATEIbHYIO
NeSTENBHOCTh, Ompenensia e€ Lead M 3aJadyd, KOHTPOJIHUPOBATH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMplii  alrOpUTM JEUCTBUI TpHU
BBINIOJIHEHUU YYEOHBIX U HCCJEN0BATENbCKUX 3a7ad, BbIOMpaTh Haumbojee
3¢ (}EeKTUBHBIN crMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIECTBAX U XUMHUECKUX PEAKIIHSX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOCH JCSATEIHHOCTH HA OCHOBE CaMOaHaIH3a !
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «Opranudeckas XUMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJICHUN IPUPOJIBI,



B (OopMHpOBaHMM MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKU
000OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON Cpee;

BJIQJICHAE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolllMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaul€HHas), MOJb, MOJIApHas
Macca, MOJISIpPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS FPYIIa, paguKal,
WU30MEPHSI, ©30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIIEBOAOPOBI, KUCIOPOA U
a30TCOACP)KAIIME COEAUHEHHs,, MOHOMEp, IIOJIMMEp, CTPYKTYypPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs); TEOPUUM U 3aKOHBI (TEOpHUS CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalnMe B OCHOBE INOHMMAaHWA NPUYUHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBIIEHUH, (PAKTOJOTMYECKHE CBEJCHHS O CBOWCTBAaxX, COCTaBe, IMOIYYCHHH U
0€30I1acCHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTU YEIOBEKA;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAaKTEPHbIE MPU3HAKUA MOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPAILCHUN OPTaHUYECKUX COCTUHEHUN;

C()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PpPEaKLUH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKMX BEUIECTB JUId WUIIOCTPALUU HX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHUu (yrieBOJOpPOAbl, KHUCIOPOA M a30TCOAEpKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA IO
cuctematnueckoit HomeHknatype (IUPAC), a Takke mpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATWICHIJIMKONb, TNIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmasi, LeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh yMEHMSI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIEC U KPaTHBIE);

c()OPMHPOBAHHOCTh yMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUs; 3aKOH COXPAHEHMS MACChI BEILIECTB;



chOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHHE, PU3UUECKHE
U XMMHYECKHE CBONCTBA THUIWYHBIX MPEACTaBUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, STUJICH, TPONWICH, alleTHIIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH3071, METaHO, 3TAHOJ, dSTUJIICHTIIUKOIb, TIUIEPUH, PEHOIT,
aneTaabJeru, MypaBbUHasi U YKCyCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTA), WUIIOCTPUPOBATh F'€HETHUYECKYIO CBSI3b MEXKIYy HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, TPUPOIHBINA Ta3, YTOJIb), CIOCOOBI UX IEPEPAOOTKH U MPAKTUIECKOE
NpUMEHEHUE TIPOYKTOB MEpepadOTKH;

chOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM NPOJIYKTa
pEaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
MEeTOJ[aX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJb30BaTh CUCTEMHBIE XHUMHUYECKUE 3HAHWS JJIsI TOPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
NMOCy/I0l U JTabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKE IpaBWiia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHUYECKHIM
AKCTIIEPUMEHT (TIpEBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus O0eJIKOB MPU HArPEBaHWUH, IIBETHBIC PEaKINK OCTTKOB) B COOTBETCTBUHU
C TMpaBUJIAMU TEXHUKH OE30MAaCHOCTH TMpU OOpallleHUd C BEHIECTBAMU H
7a00paTOpHBIM ~ O00OpYAOBAHHEM, MPEACTABIATh PE3YyJIbTAaThl XUMHUYECKOIO
SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOUIMX pEAKIUA U
(GbopMyJIMpPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHWMHUYECKYIO
uH(pOpMAINIO, TIOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiu, HTepHeT U Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJMIOAaTh  HpaBWia  SKOJOTHYECKU
1eaecoo0pa3HOro MOBEJACHUSI B ObITY W TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOIHON CpEeabl, OCO3HABATH



OMACHOCTh BO3JICHCTBUS HA JKHMBBIC OPTaHU3MBI ONPEACIICHHBIX OPTraHHUYCCKUX
BEILIECTB, MOHMMas cMmbIca Tokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] HMX BPEAHOTO BO3JACHCTBUS Ha OPraHU3M
YJeJIoBeKa;

JUTsl OOYYaronIMXcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHUE
IMPUMCHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX II03HAHUS BEIICCTB U
XHUMHUYECKHX SIBJICHUH;

JUISL CJICTIBIX M CJIA0OBUISIIMX OOYYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHui JI. bpaitns s 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@as u HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM /I peHIeHUs] MPAKTUYECKUX 3aJ1ad U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U IIPUPOJTHOU Ccpeie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONMEe TOHATUS (XMMHYECKUH JJIEMEHT, aToM, H30Tom, S-, p-, d-
AIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKAas, BOJIOPOJIHAS ), KPUCTAJUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKIMUH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PEaKIMU, XUMHUYECKOE pPABHOBECHUE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunuecknii 3akon Jl. M. Menneneena,
3aKOH COXPAHEHHS] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUN U 0€30MMaCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIE MPU3HAKWA TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
ONMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsi
cocTaBlieHHs (GOpMyJd BELWIECTB M  YPAaBHEHHH XHUMHMUYECKHX  PpEaKIui,



cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHWYECKUX BEHIECTB (yrapHbld Ta3, YIJIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HEraluIEHasi U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEENATh BAJICHTHOCTD M CTETICHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeEIllecTBa (aTOMHAas, MOJICKYJIsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH yMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPENeNEHHOMY KIaccy/Tpymie
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /I,
. MenneneeBa 1 I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUU;

chOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 14 mnepuonoB Ilepunonnueckonl cucTteMsl
xuMuueckux anemeHToB JI. M. MenneneeBa, ucHob3ys MOHSATUS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTE€TUUECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHMYECKHUX AJIEMEHTOB U UX COEAUHEHUN MO Mepuoiam u
rpynnaM [lepuoanyeckont cucreMbl xuMuueckux 3yemeHToB 1. 1. Menneneesa;

c(hOpPMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPTaHMYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABIISITH YPaBHEHUS DPEAKIUN pa3IHMUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAKLIMii HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT O KOHIIA;

c(OpMUPOBAHHOCTb YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIONINE
KAUECTBEHHBI COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PpPaClO3HABAThH
OTIBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



chOpMHUPOBAHHOCTh YMEHHH  PacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ITUX PEaKLUH;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOH
peaKIuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniuin Jle larense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEeHHs] CEpHOM KHUCIIOThI, aMMHaka, a
TaK)k€ CPOPMHUPOBAHHOCTh NPEACTABICHUA 00 OOIIMX HAYYHBIX NPUHILHIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUIN NPOBOJIUTH BBIYHMCICHUS C MCIOJIH30BAHUEM
MOHATHUS «MACCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHI T'a30B MPU
XUMUYECKUX PEaKIUAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO HU3BECTHOMY
KOJMYECTBY BELIECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peakldd Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/I0l U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TAaKXKE IpaBWiia OOpalleHus ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSAMHM IO BBIITOJHEHHIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIMIOJHATh XWMHYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
ONpPEJEICHHE Cpedbl PACTBOPOB BEIIECTB C IOMOUIbIO  YHUBEPCAIBHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIIUu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIEC pEeaKIuu Ha cyibdar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHE HKCIEPUMEHTAJIbHBIX 3aj/1ad IO
TeMaM «Metamsly U «Hemeramiby) B COOTBETCTBUM C TMpPaBWIAMH TEXHUKU
0e30MacHOCTH NPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pEaKINil U GOpMyIHpOBaTH BHIBOBI HA OCHOBE 3THX
pe3yibTaToB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH AHAIMU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKalK, MTHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOAaTh  TpaBWJa  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEJEeHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISAX
COXpaHEHHUs] CBOErO 3/I0POBbSl U OKpPY’KaIOIIEW MPUPOIHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JECHCTBUS HA )KMBBIE OPTAHU3MBbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarenst [IJIK, moscHITP Ha mpuMepax CHoCcOObl yMEHBIICHHUS H
MPEAOTBPAIICHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CIENBIX H CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOoYeUHY0 cucTeMy oOo3HaueHud JI. bpaiins s 3anucu XMMHYECKHX

bopmyi.
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3yyeHusi oOpa3zoBaTe/bHbIE

padoTbl padoThI
pecypcsl
[Ipeamer opraHn4eckon XUMHH, €€ 1

BO3HHUKHOBCHHC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHuss opraHMuecKux
2 coequHenunit A. M. bytieposa, eé 1
OCHOBHBIE TOJIOKECHHUS
[IpencraBnenue o KiaccupuKauu
opranuydeckux Beuiects. HomeHkmnarypa
(cucremarnyeckas) M TpMBHAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKHHN PSiJL

Meran u 3TaH — OpocTenme
MIPEACTABUTENM AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
OTUiEH U NPONUIEH — MpOoCTEeHIIne
IIPEICTaBUTENH aJIKEHOB

[Tpaktuyeckas padora Ne 1. «Ilomyuenue

JTUJIEHA U U3yYEHHUE €0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
9 MetunOyTanueH-1,3. [lonydyenue 1
CUHTETUYECKOT0 KayuyyKa U pEe3UHbI
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11

12

13

14

15

16

17

18

19

20

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOCHMSI, TOMOJIOTHYECKHHN PSI.
AneTuieH — npocTermuni
IIPEACTABUTEND AIIKUHOB

Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuu

Apensl: 0eH301 U TOIIyoJ. TOKCHYHOCTh
apeHoB

I'eneTnueckas CBA3b YTJI€BOAOPOOAOB,
MMpUHAJIC)KAIIUX K pa3JIMYHbIM KJIaCCaM

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MPUPOHBII ra3 U MOMyTHbIE He(PTAHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKH
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB:
MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ IepepadboTKU
KonrponsHas pabota no pazaeny
«YTIIEBOAOPOABD)

IIpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b
MHOroaToMHbI€ CIIUPTHI: TUICHITIUKOIIb
U TJIMLEPUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

Anbneruasl: GopMalbIeTUa U
aneTanpaeru]. ALeToH



21

22

23

24

25

26

27

28

29

30

31

OHOOCHOBHBIE TIPEIETBHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCyCHAs

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHBI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

Mpg11a KaK COJIM BBICIIMX Kap6OHOBI>IX
KHUCJIOT, UX MOIOIICC JIelcTBHUE

CrnoxxHbie 3(UphI KaK POU3BOIHBIC
KapOOHOBBIX KHCJIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB

JXupsl: runponus, npuMeHeHue,
OuosIoruYecKas poJib KUPOB

VYraeBosl: cOCTaB, KiIaccuuKaus.
Bakneiimue npencTaBUTENN: IIII0OKO03a,
¢bpykTo3a, caxapo3a

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

Kontposnbnas paboTta o pazaeny
«Kucnopozacoaepxaiine opraHuIeCKHue
coenuHeHM»/ Beepoccuiickas
poBepoYHas paboTa

OO0mmast xapakTepucTUKa
a30TCOCPKAIIUX OPTAHUICCKUX
coenuHeHM / Beepoccwuiickas
poBepoyHas pabora

AMUHBI: METHJIAMUH M aHUJIUH



AMMHOKHCIIOTBI KaK aM(pOTEpHbIE
OpPraHUYeCcKUue COCIUHEHMs, UX

32 Ouosiornueckoe 3HaueHue. Ilentuapl.
benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHBIE TTOHSTHS XUMHH

33
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[ImacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

11 KITACC

Ne

T
i eMa ypoka

XUMHUYECKUI 31€MEHT. ATOM.

! DOneKTpoHHas KOH(QUTYpaLus aTOMOB
Ilepnonnueckuit 3akoH u [lepuonnueckas

5 CUCTEMa XMMHUYECKHUX dJIeMeHTOB /[]. 1.
MeneneeBa, ux CBsi3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHMSI CBOWCTB

XUMHNYCCKHUX 3JICMCHTOB U UX COCI[I/IHGHI/Iﬁ

34 3

KoaunuyecTBo yacoB

KourpoJibHubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUA

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

10 TpyIIaM U nepuojaM. 3HaYECHUE
MEPUOUYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHToB .M. MeHaeneeBa
B Pa3BUTUHU HAYKU

CtpoeHue BemiecTBa. XMMHUUYECKas CBS3b,
e€ BUJIbI; MEXaHU3MBbI 00pa30BaHHUS
KOBAJICHTHOH CBsi3u. BomopoaHas cBsi3b

BasieHTHOCTB. DNEeKTPOOTPULIATEILHOCTD.
Crenenn okucienus. Bemniectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 101 BelecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX COEAMHEHUN.
I'enernyeckas CBsA3b HEOPraHMUECKUX
BEILIECTB, Pa3IMYHbIX KJIACCOB

Knaccugukarus XuMHuecKux peakuuii B
HEOPraHMUYECKON Y OPraHN4eCKOW XUMHH.
3aKOH COXpaHEHUs MAacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPAICHNS JHEPTUU IIpU
XUMUYECKHX peaKIusIxX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHYECKOE paBHOBECUE

[TpakTrueckas padorta Ne 1. « Bnustaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XMUMUYECKON peakIuimy
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12

13

14

15

16

17

18

19

DNEeKTPOIUTUYECKAS UCCOLUALIMS.
[Tonstue o BogopoaHoM nokasarene (pH)
pactBopa. Peakunu noHHOTO OOMeEHa.
['uaponus opraHuvYecKux 1
HEOpPraHUYECKUX BEILECTB

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIC
peakuuu. [lonsatue o6 anexkTponuse
pacIuiaBoB U PaCTBOPOB COJIEH

Kontponbnas paboTa mo pazaeny
«Teopernueckre OCHOBBI XUMHUU

MerTaibl, UX MOJI0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J1. . Meneneesa u
0COOEHHOCTH CTpoeHHUs aToMoB. O01He
¢bu3nyeckre CBOMCTBa METANIOB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUMA
PsI HAIPSKEHUN METAJLIOB

XUMHUYeCKHe CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATpUH, Kaaui, KalbIuH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN
XUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHUN

XUMHYeCcKHe CBOMCTBA IIMHKA, Keje3a U UX

COCTUHEHUN

ITpakTuyeckas paGora Ne 2. "Pemenune
9KCIIEPUMEHTAJIBHBIX 33134 110 TEME
«Meramaen»"
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21

22

23

24

25

26

27

28

29

HemeTtamiel, MX MOJIOKEHNE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anementToB . 1. Menaeneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

PuznyecKkue CBOMCTBA HEMETAIIOB.
AJIoTponus HEeMETaJUIoB (Ha IpUMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposa)
XUMHYECKUE CBOMCTBA FaJIOTEHOB, CEPHI U
UX COeIMHEHHUH

XuMuueckue cBOMCTBa a30Ta, pochopa u
HUX COCIUHEHUN

XHUMHYECKUE CBOMCTBA yTiepo/ia, KpEMHUS
U UX COCOUHEHUN

[IpruMeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teme «Hemeramnel»y. Berancienus mo
YpaBHEHHUSIM XUMHUYCCKUX PEaKIUi 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemienne
AKCMEPUMEHTAJIbHBIX 3a71a4 110 TEME
"HemeTtamnsi"»

KonTponbHas paborta no temam
«Metamiaey n «HemeTamisn)
Heoprannueckue n oprannyeckue

KHCJIOTHI. HCOpFaHI/ILIeCKI/IC u
OpPraHNn4€CKUC OCHOBAHHA



30

31

32

33
34

AMdoTepHble HeOpraHUYECKHe U

OpPraHNn4€CKUC COCANHCHU . I'eneTmueckas

CBSA3b HEOPTraHUYECKUX U OPraHUUYECKUX
BCIIIECTB

Ponp xuMuu B o0ecrieueHun
AKOJIOTUYECKOM, SHEPreTUUECKON U
MUIIEBON 0€301IaCHOCTH, PA3BUTHH
MEIMIIHBI

[IpencraBiaeHus: 06 OOIMKX HAYYHBIX
MIPUHITUIIAX TPOMBIILICHHOTO MTOTyYSHUS
BaKHEHIINX BEIISCTB

YemoBek B MHPE BCIICCTB U MAaTCpHUaJIOB

Xumus u 3A0POBLE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

34



IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA

OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI
10 KIIACC

Kon

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM

MpoOBePsAEMOro
pe3yJbTara

OﬁpaSOBaTeﬂbHOﬁ MnmporpaMmsbl CpeaIHEro oﬁmero 06p330B3HI/IH

1 TeopeTnyeckue OCHOBBI OPraHUYECKON XUMHUH

ChopMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHYECKOW COCTaBIISIOIICH

GCTCCTBCHHOHaquOﬁ KapTuUHBI MHpa, pPOJIHM XHMHUHW B IIO3HAHUU

1.1

SBIICHUHA TpPHUPOJBI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpHI

JUYHOCTH, €€ (PYHKIMOHAIBHON TPaAaMOTHOCTH, HEOOXOIUMOU s

pE€IICHUA MPaKTHYECKHUX 3aJad H OSKOJOIMYC€CKHU 000CHOBAHHOT'O

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpelie

Brnanenue cucremMoil XMMUYECKUX 3HAHHMM, KOTOpas BKIJIIOYAET:

OCHOBOITOJIAraloIINue TTOHSTHS (Monekyna, BaJICHTHOCTb,

SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJIICHUA, XUMHUYCCKAA CBA3b,

MOJIb, MOJISIpHasg Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKeleT,

GyHKIMOHAJIbHAs  TpyMmma,  pajaukal,

U30MEpUsI,  HU30MEPHI,

TOMOJIOTUYECKUI PpsAJl, TOMOJOTH, YIJIEBOJOPOJbI, KHCIOPOA- U

1.2

a30oTcoAcpIKalue COCANHCHUS, OMOJIOTHMYECKU AKTHUBHbBIC BCIICCTBA

(yrieBoapl, XKHUpbI, OEKK1), MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUHM M 3aKOHBI (TEOpHs

XUMHUYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. bytieposa),

3aKOHOMCPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMUU, (I)aKTOJIOFI/I‘{eCKI/Ie

CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHUH U 0e30macHOM

HCIIOJIB30BAHNH BaKHEUIIIMX HCOPTaHUYCCKUX H© OpPraHUYCCKHUX

BEIIECTB B OBITY U MPAKTUYECKOH JIEeATEIILHOCTH YEIOBEKA

CdopMUpoBaHHOCTh YMEHUU BBISIBIATH XapaKTE€pPHbIE MPU3HAKH

1.3

HOHHTHﬁ, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJIB30BaTh

COOTBCTCTBYIOIIMEC TIOHATUA IIPU ONHNCAHHWU COCTaBa, CTPOCHUA U

MPEeBpaICHUI OPraHUYeCKIX COeTMHEHUIT

C(bOpMPIpOBaHHOCTB YMCHI/Iﬁ HCIIOJIb30BATh XUMHUUYCCKYIO CHMBOJIUKY

JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,

1.4
XUMHUYCCKHUX peaKHHﬁ, HU3TrOoTaBJINBATh

COKpamEéHHOW) (GOpMynT OpraHMYECKHX BEIIECTB H ypaBHEHUH

MOACIHN MOJICKYIJI

OpPraHu4YCCKuX BCIICCTB [JIA HWIIIOCTPAINMH HUX XUMHUYCCKOTO H

MIPOCTPAHCTBEHHOT'O CTPOCHHUS



1.5

1.5

1.6

2.1

2.2

2.3

24

ChopMupOBaHHOCT yMEHMH YCTaHABIWBATh IPHUHAIJIE)KHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB [0 MX COCTAaBYy M CTPOEHHUIO K
onpeAenéHHOMY Kilaccy (rpynmne) COeAUHEHMH (yTIeBOIOpPOAbI,
KHCJIOPO/ U a30TCOJEpIKAINE COCAUHEHHsI, BHICOKOMOJEKYJIISIPHBIE
COEIVHEHUs), JaBaTb MM Ha3BaHUA 10 CHCTEMaTHYECKOU

Homenkiarype (IUPAC)

ChopMHUPOBAHHOCTH YMEHUS ONPEACIIATh BUIBl XUMUYECKON CBSI3U B

OpPraHMYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

CdopMUpoOBaHHOCTh yMEHHUS MPHUMEHSTH: TOJOXKEHUS TEOPUU
CTpOeHUs1 oprannyeckux Beuiects A.M. bytnepoBa aist 00bsicHeHUs
3aBUCHMOCTU CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUSA; 3aKOH

COXpPAaHCHUA MaCChl BEIIECCTB

YrieBomopoasl.  Kucmopoaconmepxkamme W a30TCOJEpIKAIIHe

OpTraHN4YC€CKUC COCAUHCHUSA. BI:ICOKOMOJ'IGKy.]'ISIpHI)IG COCAUHCHUA

ChopMHUpPOBAaHHOCT, YMEHUM NPHUBOJUTH TPUBHAIBHBIC HA3BAHHS
OTJIEIIbHBIX OPTaHMYECKUX BEIIECTB (ITUIJICH, MPOMMICH, alleTUJICH,
STHJICHTJIUKONb, TIUIEPHUH, (EeHON, (HOpMaNbICTH, aleTAIbICTH]I,
MypaBbUHAs KHCIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasl KHCJIOTA, TJIOKO03a, (PYKTO3a, Kpaxmal, IeJUIHJI03a,
[JIMLIKH)

ChopMHPOBAaHHOCT, YMEHHH XapaKTEepU30BaTh COCTaB, CTPOCHUE,
duznyecKue M XUMHUYECKHUE CBOWCTBA TUIMYHBIX IMPEACTABUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOIMJICH, ameTwieH, OyraaueH-1,3, merunOyramueH-1,3, GeH3on,
METaHOJI, ITAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOI, alleTaIbICTH/I,
MypaBbUHAsA W YKCYCHasl KHCJOTHI, IJTFOKO3a, KpaxMmal, LeJUIH0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

ChopMupoOBaHHOCTh YMEHHUS HIUTFOCTPHPOBATH T€HETHYECKYIO CBSI3b
MEXIy TUINWYHBIMH  IPEACTABUTEISIMM  PA3IMYHBIX  KJIACCOB
OpPraHMYECKHUX  BEIIECTB  YPaBHEHUSAMHM  COOTBETCTBYIOLIMX
XUMHYECKHUX PEeaKIHUH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOpMYJT

ChopMupoBaHHOCTb ~ YMEHMSI ~ XapaKTepU30BaTh  MCTOYHUKHU
YTIEBOIOPOAHOTO CHIpbs (HEPTh, MPUPOAHBIN T'a3, Yroib), CIOCOOBI
UX TepepabdoOTKH W MPAaKTHYECKOe TMPHUMEHEHHE TMPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl



3.1

3.2

3.3

34

3.5

3.6

11 KIIACC

ChopMHUpOBAaHHOCT, YMEHHH BJIaIETh CHUCTEMOW 3HAaHMHA 00
OCHOBHBIX MCTOAAaX HAYYHOI'O IMO3HAaHHWA, UCIOJbB3YCMbIX B XWMHHU
OpY H3YYEHUH BEIIECTB M XHMHUYECKHMX SBJICHUN (HaOmoIeHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CUCTEMHBIC XHMHYECKHE 3HAHWS IS TPUHSATHS pEUICHUH B
KOHKPCTHBIX )KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMUA U UX

IMPUMCHCHUCM

CdopMupoBaHHOCTE YMEHHI COONIOAATH MpPaBHIIA TOJIH30BAHUS
XUMHUYECKON MOCYIoN U TabopaTopHBIM 000pYyAOBaHHUEM, a TAKKE
IpaBuiia 0OpaleH sl C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU

11O BBIITOJIHEHUTO J'Ia60paT0pHI)IX XUMHNYECKUX OIIBITOB

ChopMHPOBAaHHOCT, ~ YMCHHMH  IUIAHUPOBaTb W BBIIOJIHATH
XUMHUYECKHH SKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEILECTB
IIPM HAarpeBaHUHU, IIOJy4YECHHE OTUIICHA M H3Y4YEHUE €r0 CBOWCTB,
Ka4eCTBEHHBIC PEAKIUU OPraHUYECKUX BEIICCTB, JICHATYpalus
0€JIKOB IPU HAarpEBaHUH, LIBETHBIC PEAKIIUK OCIIKOB) B COOTBETCTBUH
C IMpaBUJIaMH TCXHUKU 0€e30I1aCHOCTH npu O6paHICHI/II/I C BCUICCTBAMHU
U J1abopaTOpHBIM OOOPYJOBAaHHEM; IMPEACTABIATh PE3YIbTATHI
XUMHYECKOTO  JKCIepuMeHTa B  (opMe 3alkch  ypaBHCHHI
COOTBETCTBYIOILIMX PEAKIUi ¥ (POPMYJITHUPOBATH BBIBOJBI Ha OCHOBE

9THUX PE3YJIbTAaTOB

CdopMUpOBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM NMPOJYKTa PEakIMH 1O H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOI'O M3 UCXOAHBIX BCIICCTB UJIXU ITPOAYKTOB peaKI_[I/II/I)

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ KPUTHUYCCKU AHAJIU3UPOBATH
XUMHYCCKYTO HH(bOpMaHI/IIO, IOoJIy4YacMyr0 M3 Pa3HbIX HCTOYHHKOB

(cpeactBa maccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

ChopMHpPOBAaHHOCT, YMEHHH COOJIIOMATh TpaBUjia SKOJIOTHUECKH
11eJ1Ieco00pa3HOro MOBEJCHUS B OBITY M TPYAOBOH IESITEIHHOCTH B
LEJISIX COXPAHEHHs CBOEro 3JI0pPOBbS M OKpYXKArOIIEW MPUPOIHON
Cpellbl, OCO3HAaBAaTh OMACHOCTh BO3JECHUCTBHS Ha JKHUBBIE OPraHU3MBbI
ornpeaeNEHHBIX OPTaHNYECKUX BEIECTB, IOHUMAas CMBICII ITOKa3aTess
[IJAK (npenenbHO JOMYyCTUMOM KOHLEHTpAlMU), TOSACHATh Ha
npUMepax CrocoObl YMEHbIICHUS M MPEAOTBPALICHUS UX BPEIHOTO

BOSI[@IZCTBHH Ha OpraHu3M 4YC€JI0BCKa



Kon
NpoBepPsieMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

TCOpeTI/I‘ICCKI/Ie OCHOBBI XUMHH

Brnagenne cucteMoil XUMUYECKMX 3HAHUW, KOTOpas BKJIKOYACT:
OCHOBOTIOJIATAIOIINE  TIOHATHSA  (XMMHUYECKHUH  DJIEMEHT, aTOM,
JIEKTpOHHasi 000JIouKa aTroma, §-, p-, d-3JIEKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTD,
CTENEHb OKHUCIICHUS, XUMHUYECKas CBsS3b, MOJIb, MOJISIpHas Macca,
MOJIIPHBI 00BEM, KPHUCTAUIMYECKAs PEMIETKA, TUIBI XUMHUYECKUX
peakuui (OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUUYECKUE, PEAKIIUH HOHHOTO 00MEHA), PACTBOP, SJICKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JUCCOLMALINSA, OKHUCIIUTEINb,
BOCCTAaHOBUTEJb, CKOPOCTh XHUMHYECKOW PEAKIUH, XHUMHUYECKOE
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOPHUS BIEKTPOIUTUYECKOM
qucconmanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MAaCChI), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(aKTONIOTMYECKUE CBEJEHHS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HUCTIOJIb30BaHUH BRXKHEHIIINX HEOPTraHUYECKHUX BEIIECTB B

6BITy n HpaKTquCKOfI JCATCIIPHOCTH YCJIOBCKA

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE XAPAKTCPHLBIC IIPHU3HAKHU U
B3aMMOCBA3b HW3Y4YCHHBIX HOHHTHﬁ, IIPUMEHATh COOTBETCTBYIOIIINEC
IOHATHUA IIPpU ONHCAaHHWUHU CTPOCHUSA U CBOICTB HCOPTaHNYCCKUX
BCIICCTB U HX HpeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b XHMHWYCCKUX
3HaHUI C IIOHATHUAMUA n NNpeACTaBJICHUSIMU APyrux

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

Bnangenne oCHOBHBEIMH METOJdaMH HAay4YHOTO ITIO3HAHUA BCHICCTB U
XHUMHYECKHUX SBJICHUM (Ha6J'IIOI[CHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJICTMPOBAHNE)

ChopMHupoBaHHOCTE YMEHMH OMNPENENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKUX DJJIEMEHTOB B COCIMHEHHSAX Pa3IMYHOIO
COCTaBa, BHJ XMMHUYECKOHM CBSI3M  (KOBaJEHTHAas, HWOHHas,
MeTaJUInYecKast, BOJOPOIHAs) B COEAMHEHUSX, TUI KPUCTAIUINYECKOMN
PEETKH KOHKPETHOI'O BEIIeCTBa (aTOMHAs, MOJIEKYJISIpHAsl, HOHHA,

MEeTaJUTMYeCKas)

ChopmupoBaHHOCTH YMEHHI ONpeAEATh XapakTep Cpebl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUMN
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ChopMupoBaHHOCTh YMEHHS  KIACCH(PHIUPOBATH XUMHUYECKUE
pEeaKuy 10 PA3TMYHBIM MTPU3HAKAM (YUCITY M COCTaBYy Pearupyromux
BEIECTB, TEIUIOBOMY d(QeKTy peakuuu, H3MEHEHHIO CTEICHEH
OKHCJICHHSI ~ DJIEMCHTOB,  OOpaTUMOCTH  PEaKIUH,  yYaCTHIO

KaTaJm3aTopa)

ChopMUpOBaHHOCTb yYMEHHUH COCTAaBJIATh YPABHEHUS pEaKLUi
pPa3JINYHBIX THIIOB, IOJHBIE M COKPAILIEHHBIC YPABHEHUS PEAKIUI
MOHHOTO OOMEHA, YYMTHIBAsl YCIIOBHS, NMPH KOTOPHIX 3TH PEaKLUU
HIYT 10 KOHLA

CdhopMupoBaHHOCTB yMEHUM IIPOBOJIUTH peakuuu,
MIOATBEPKAOLINE Ka4eCTBCHHBIN COCTaB pa3IuYHBIX
HEOPraHWYECKUX BEUIECTB, PAcCIO3HABaTh OIBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAaX HEOPIAHUYECKUX BEIIECTB

CdopMUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THUX peaKL[I/Iﬁ

ChopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XHUMHYECKOMN pCakiuun OT pa3JIMIHbIX (baKTOpOB

ChopmupoBaHHOCTE YMEHUH OOBSICHATH XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3ACHCTBUS

(npunnun Jle [larensbe)
OOmiast 1 HeOpraHUYECKask XUMHS

ChopMupoBaHHOCTh YMEHMH packpbiBaTh cMblca Ilepuoauueckoro
3akoHa .M. Menneneera u JEMOHCTPHUPOBATh €ro
CUCTEMATHU3HUPYIONIYI0, OOBSCHUTENIBHYI0O ¥ MPOTHOCTHUYECKYIO
byHKIUN

CchopMupoBaHHOCTh ~ YMEHHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOCHME aTOMOB XMMHMYECKHX DJJIEMEHTOB 1-4 mepuonos
[Tepuonnueckon CUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
Menpeneesa, UCNIOJB3YS MOHATHS «S-, P-, d-3TEKTPOHHBIE OPOUTAINY,
«QHEPreTHYecKre YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCAMHEHHHU IO MEpUOJaM U
rpynmnaM Ileprogudeckoil cucteMbl XMMHUYECKUX 3yieMeHTOB J[.H.
Meneneena

ChopmupoBaHHOCTh YMEHUI XapaKTepu30BaTh (ONMUCHIBATh) OOIIME
XMMHUYECKHE CBOICTBA HEOPraHMYECKUX BELIECTB Pa3IUYHbIX

KJIaCCOB, MOATBCPIKAATH CYIIECCTBOBAHUC T€HETUYECKOM CBA3U MCKAY
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2.5

2.6

2.7

2.8

2.9

HEOPraHMYECKUMU  BEIIeCTBAMU C  [OMOUIbI0  YpaBHEHH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

ChopMupoBaHHOCTE YMEHHMHM  yCTaHaBIMBAaTh IPUHAJIEKHOCTD
HEOPraHUYECKHUX BEILECTB [0 UX COCTABY K OIPEIEIEHHOMY KIIacCy
(rpynme) coequHeHnH (pOoCThie BELIECTBA — METAUIbI M HEMETaJLIbI,

OKCHJbI, OCHOBAaHMH:, KUCJIOTHI, aM(bOTepHBIe TUAPOKCUIDI, COJ'II/I)

ChopMupoBaHHOCTh YMEHUH UCIIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY
JUI COCTaBJIeHUs] (OPMYJl BELIECTB U YpPaBHEHUH XHMHYECKHX
peakuui, cuctemarunueckyto HomeHknarypy (IUPAC) u tpuBuanbubie
Ha3BaHMs OTHEJIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbld Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTb, HETall€Has WU3BECTD,

MUTHEBAs COJIA, MUPUT U IPYTHE)

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEIICCTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHUE TCHETHUYECKOM CBSI3U MEXKTY
HEOPraHWYECKUMU  BEIIECTBAMU C  TOMOUIBIO  YpaBHEHHM

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTh ~ YMEHHH  IUIAHUPOBaTb UM BBINOJHSATH
XUMUYECKHH SKCIEPUMEHT (pa3lioKeHUE IMEepoKcHIa BOJAOpoJa B
MPUCYTCTBUU KaTaJIU3aTOpa, ONPEIEIIEHNE CPEIbl PACTBOPOB BELIECTB
C IOMOIIBI0 YHHUBEPCAJIBHOIO WMHIUKATOpA, BIUSHUE pa3IUYHbIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOW pPEaKIMH, PEaKIMU HOHHOTO
o0MeHa, KaueCTBEHHbIE peakLUy Ha CyJb(aT-, KapOOHAT- U XJIOPH]I-
aHUOHBI, HA KaTHOH aMMOHHUS, pElIeHNEe SKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Metae» 1 «HemeTanss») B COOTBETCTBUY C NTPaBUIIAMU
TEXHUKH Oe30macHOCTH TMpH oOpalieHMH C BeUlecTBaMU U
1a0opaTOpHBIM ~ O0OpYJOBAaHUEM;  HPEACTABIATh  PE3yJIbTaThl
XMMHUYECKOTO OJKCIepUMEHTa B  (QopMmMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (HOpMyIHpOBaTh BBIBOJABI Ha OCHOBE

OTUX PE3YyJIbTATOB

CdopmupoBaHHOCTE yMEHHUU COOMIOAATH TMpPaBWJIa MOJB30BAHUS
XUMHUYECKON MOCYJ0i M J1abopaTOpHBIM O0OPYIOBaHHEM, a TaKXKe
MpaBujia OOpaIIeHHsI ¢ BEMIECTBAMH B COOTBETCTBUH C HHCTPYKITUSIMHU
10 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB

ChopMUpPOBAaHHOCTP ~ YMEHHMM  XapaKTEPH30BaTh  XUMHYECKHE
IIPOLIECCHI, JIEKAIME B OCHOBE ITPOMBILUIEHHOT'O MOJIYYEHUsI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 00
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OoOHIMX HAy4YHbIX MPHUHIMIIAX U JKOJOTUYECKUX Mpobdiemax

XUMHUYECKOTO MMPOU3BOJICTBA
XuMus U )Ku3Hb. Pacuérol

CpopMUpOBaHHOCTH MPEACTABICHUI 0 XMMHYECKON COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHbI MHpA, POJM XUMUU B TO3HAHUU
SIBJICHUH TPUPOIbI, B (HOPMUPOBAHUHM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATHHONW TI'PaMOTHOCTH, HEOOXOAMUMOMW st
pelieHusT TPAKTUYECKUX 3a]ad M OSKOJOTHUUECKH OO0OCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpene

ChopmupoBaHHOCT,  yMEHHUU KPUTHUYECKH aHAJIU3UPOBaTh
XMMHYECKYI0 HH(OpMaIUio, MoJyyaeMylo M3 pa3HbIX HUCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUU, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh YMEHUN COOJNIIO/IaTh MpaBUjia SKOJIOTHUECKU
11eJ1ec000pa3HOr0 MOBEACHHUS B OBITY M TPYJIOBOHM JIEATEILHOCTH B
LEesIX COXpPaHEHHsI CBOETO 3J0POBbSl M OKpY’KaloLeH MpPUPOIHOM
Cpelibl

Oco3HaBaTh OIIACHOCTH BO3JCHUCTBUS Ha JKHBBIC OpTraHHU3MbI
OHpe,[[eJIéHHLIX BCIICCTB, IIOHMMAsA CMBICII IIOKa3aTClid HI[K,
IIOSACHATH Ha ITpUMEpax CIIOCOOBI YMEHBIICHHUA U ITPEAOTBPAIICHUA UX

BpPCIAHOIO BOSI[@I\/’ICTBI/ISI Ha OpraHu3M 4€JIOBCKa

ChopMupoBaHHOCTE ~ yMEHHMHM  NPOBOJUTH  BBIYUCIEHUA  C
HCIIOJIb30BAaHUEM IIOHATHUS «MaccoBas J0JIsI BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BEIECTBA UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0bEMY OJIHOTO M3 YYacTBYIOIIMX B pEaKIUU BELIECTB,
TEIUIOBOTO 3 PeKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHUSI MACChI

BCIHICCTB, MPCBPALICHUA U COXPAHCHUA SHCPTHUU
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2.5

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

TeopeTrueckne OCHOBbI OPraHU4eCKOW XUMHUHU

[IpenMer opraHnYeCcKON XUMUHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
[IOJIyYE€HUU HOBBIX BEILIECTB U MaTEPUaoB. TeopHsi CTpOECHHS OPraHUuYECKUX

coenquuennit A.M. byTtiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykTypHble (OpPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHUS, W30MEpHSL.
XUMHUYECKasi CBSI3b B OPTAHMYECKUX COCIMHECHHSIX — OJIMHAPHBIC U KPAaTHBIC

cBs3u. [IpencraBnenue o KacCUpUKAIMKA OPTaHUYECKUX BELIECTB

Homenknatypa  opraHM4ecKMX  COCAMHEHHH  (CUCTEMaTW4eckas) |
TPUBHAJIBHBIE  HA3BaHMS  BAXHEWIIMX  MPEACTABUTENEH  KIIACCOB

OpPraHMYECKUX BEILECTB
YrieBonopoasl

AJKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKHH psa. MertaH u 3TaH —
MpocTeiiire NpeCTaBUTeNn allkaHOB: (U3NYECKHEe U XMMHUECKHEe CBOICTBA
(peakiuu 3aMeIIEeHUs U TOPEHUs), HAXOXKACHUE B MPUPOJE, MOIyUECHUE U

IIPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUH psii. DTHIIEH U MPOIUIIEH —
NPOCTEUIIINE TPEJICTABUTEH ATKEHOB: (PH3MUECKUE U XUMUUECKUE CBOICTBA
(peakuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THApATAllMM, OKHCICHHS W

HOHI/IMepI/I3aHI/II/I), IMMOJIYYCHHUC U ITIPUMCHCHUC

Ankanuensl: OytaaueH-1,3 u MetunOyTamueH-1,3: cTpoeHue, BaKHEHUIINE
XUMUYECKHEe  CBOWcTBa  (peakmus  moiauMepusamnuu).  [lomyuenue

CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB 1 0COOEHHOCTH CTPOEHUS], TOMOJIOTUYECKUH psijl. AlleTUIIEH
— TPOCTEHIINH TPeACTaBUTENh AIKMHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U
XMMHUYECKHE CBOMCTBa (peakiMM THAPUPOBAHUSA, TaJOT€HUPOBAHUS,

TUApaTallK, TOPEHHUS] ), TOTy4YeHUE U IPUMEHEHHE

Apenbl. benson: cocras, cTpoeHue, Gpu3MUECKre U XUMHUYECKHUE CBOMCTBA
(peakuuy TalOT€HUPOBAHUS W HUTPOBAHUS), MOTYYCHHE U TMPUMEHEHHE.
Tomyoi: cocras, cTpoeHHe, GPU3NUECKHUE U XUMUYECKHUE CBOMCTBA (peaKiuu

raJIOTEHUPOBAHUS U HUTPOBAHUS ), IOJIYUYEHUE U IPUMEHEHHE. TOKCUYHOCTh
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3.4

3.5

3.6

ApPCHOB. I'enernmueckas cBSI3b MCXKAY YITICBOAOpOAaMU, IMPUHAIJICIKAIIUMHA K

Ppa3InYHbIM KJlIaCCaM

IIpupoaHble MCTOYHUKH YTiIeBOAOpPOAOB. I[IpupoaHsblii ra3 W IOIYTHBIE
HedTsHble Ta3bl. HedTh um e€ mpoucxoxnaenue. CrnocoObl nepepaboTKu
He(TU: NEpPEeroHKa, KPEeKUHI (TePMMUYECKHM, KaTaIUTUYECKUH), MUPOJIU3.
[TponyxTsl nepepabOTKH HEPTH, UX MPUMEHEHHE B IMPOMBIIIIEHHOCTH U B

ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepadboTKu
Kucnoponconepxaiue OpraHn4ecKue COeAMHEHNSA

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTPOEHUE,
busznyecKkue U XMMHYECKHE CBOMCTBA (PEaKIMK C aKTUBHBIMH METaJUIAMH,
raJIoreHOBOJIOPOJaMH, TOpEHue), MpuMeHeHne. BonopoaHbie CBA3M MEXIy
MoOJIEKyJlaMH CHHUpTOB. JlelicTBUE MeTaHoJla M 3TaHOJAa Ha OpraHu3M
4esi0BeKa. MHOrOaTOMHBIE CIIUPTHI. DTHJICHIJIMKOJb U TJIMLUEPUH: CTPOEHHUE,
¢u3nueckue M XMMHUUYECKHUE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTalljlaMH, KaueCTBEHHAasI peakliis Ha MHOTOATOMHbIe criupThl). JleiicTBue

Ha OpraHuv3M 4€JI0BCKaA. HpI/IMeHCHI/Ie TIIMLOCPHUHA U OTUJIICHI JIUKOJIA

denour: CTPOCHUC MOJICKYJIbI, (1)I/IBI/ILICCKI/IG M XHMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dhenomna

Anpnerunpl W KeToHbl. DopMmanbaerun, aneTalIbACTHA: CTPOCHHE,
bu3nYecKne ©W XUMHUYECKHE CBOWCTBA (pEakIWH  OKUCICHUS |

BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIMH ), IOJyUEHUE U IPUMEHEHHE

OnHOOCHOBHBIE IIpeneibHbIe KapOOHOBbIE KHUCIOTHl. MypaBbuHas H
YKCYCHasi KHCJIOTBI: CTpO€HHE, (U3NYEeCKHMe M XHMUYECKHE CBONCTBA
(cBolicTBa, 00IIMeE AJIs KJlacca KUCIIOT, peakius 3TepupuKainm), norydeHmue
u npuMmeHeHue. CteaprHOBas M OJEMHOBas KHUCIOTHI KaK IMPEICTaBUTENN
BBICIINX KapOOHOBBIX KUCJIOT. MblJIa KaK COJTM BBICHIMX KapOOHOBBIX KUCIIOT,

HUX MOIOIIlEE IEUCTBUE

Cnoxnbie 3¢uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponu3
cnoxHbIX d¢upoB. XKupbel. T'mapomus xupoB. I[IpuMeHeHue KHUPOB.

buonornyeckas POJIb ) KUPOB

VYrneBoapl: cocTaB, KiaccuuKamus — yriieBogoB  (MOHO-, IU- H
noyimcaxapuapl). [JI0Ko3a — MPOCTEWIIMIA MOHOCaxXapua: OCOOEHHOCTH
CTPOCHHUSI ~ MOJIEKYJNbl, (U3UYEeCKHe W  XUMHUYECKHE  CBOICTBa
(B3aumopeiicteue ¢ ruapokcugom Memu(ll), okucieHwme aMMHUaYHBIM
pactBopoMm okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TIIOKO3bI),
HaX0XJI€HUE B MpUpPOJE, MpUMEHEeHUe, Onosioruyeckas poib. @OTOCUHTES.

®pykTO3a Kak M30Mep NIOKO3bl. Kpaxman M Lemnrono3a Kak NPUPOIHBIE
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1.1

1.2

1.3

nosmmMepbl. CTpoeHHe Kpaxmaiia  1eJTio103bl. DU3nyeckre 1 XUMHIECKUE

CBOICTBa Kpaxmaia (TUIPOIH3, KAYeCTBEHHAs! PEAKIIHS C HOJIOM)
A3oTcoepKalle OpraHnyecKue CoeqMHEHUs

AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHMYecKue coeanneHus. duzndeckue
U XMMHMYECKHE CBOWCTBA aMHUHOKMCIOT (Ha MpUMEpe TJIMIMHA).

buonorndyeckoe 3HaUueHE aMUHOKHCIIOT. HCHTI/II[BI

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHus. [lepBuunas,
BTOpUYHAS ¥ TPETUYHAS CTPYKTypa 0eiaKkoB. XMMHUECKHE CBOWCTBA OEIIKOB:

TUAPOIIN3, ACHATYPALNS, KAYECTBEHHBIC PEAKIINH HA OCIIKH
BricOKkOMOJIEKYISIpHBIE COEAMHEHUS

OCHOBHBIE TIOHSITHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJUMEPHU3ALNH, CPEIHS
MoJieKyJisipHas Macca. OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJEKYJISIPHBIX

CO@I[I/IHCHI/Iﬁ — NOJIMMEpHU3alus U IMOJIUKOHACHCALIUA

:‘)KCHepI/IMCHTaHBHHe MCTOABI M3YUCHHUA BCIICCTB M HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa3uaM1/1 INpUPOAHBIX W HMCKYCCTBCHHBLIX BOJIOKOH,

I1acTMace, KayuykoB. [lonydeHre CHHTETUUYECKOIO KayuyKa U Pe3UHbI

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeopeTI/IquKHe OCHOBBI XMMHH

XUMHYECKUH 3neMeHT. AToM. Sapo artoma, H30TOIBL. JJIEKTPOHHAsS
00oJi04Ka. DHEpreTuyeckne ypoBHH, HOIypOBHU. ATOMHbIE OpOUTaNHy, S-, p-
, d-3memenTbl. OCOOEHHOCTH pacIpe/IeIeHUs SJIEKTPOHOB 110 OpOUTAIISIM B
aToMax »dJIEMEHTOB  NEpPBbIX  YETBIPEX  NEPUOJOB.  DJIEKTPOHHAs

KOH(UTYpaIys aTOMOB

[Tepuonnueckwuii 3akoH u [leproanueckasl cucTeMa XUMHUYECKUX DJIEMEHTOB
HA.N. MenneneeBa. CBsi3b NEepUOANYECKOTO 3akoHa M [lepmoanueckoi
cuctemMbl xuMuueckux dnemeHTtoB .M. MenzaeneeBa ¢ COBpEeMEHHOU
TEOpHEl CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWMCTB
XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIIOXHBIX BEIIECTB
Mo TPYyIaM U mepuoiaM. 3HAYCHHUE MEePUOJIMYECKOr0 3aKOHA B Pa3BUTHH
HAayKH

CTtpoeHue BemecTBa. XHUMHYECKas CBSI3b. BHAbI XUMHYECKOW CBSI3U

(KOBaHeHTHafl HCMOJIsIpHad W MNOJIdpHasA, MOHHAasd, MeTaJ'IJ'II/ILIeCKaH). Hownsr:
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KaTHOHBI M aHUOHBI. MexaHu3Mbl 00pa30BaHMUsI KOBAJIGHTHON XMMHYECKOM

cBs3U (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanentHoctb. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHUS

BemectBa MOJICKYJIAPDHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHS. 3aKOH
IOCTOSHCTBA COCTaBa BEIIECTBAa. THUMBI KPUCTALIMYECKUX PEHIETOK.
3aBUCHMOCTh CBOICTBA BEIIECTB OT THIIA KPUCTALIMYECKOH PEIIETKH.
ITousTHE O JUCIICPCHBIX CHUCTEMAX. WUctuaneie n KOJUIOWAHBIC PaCTBOPEI.

MaccoBasi 107151 BELIECTBA B pacCTBOpE

Knaccudukarus HEOPraHUYECKUX COCIMHEHUM. Homenkiatypa

HCOPTaHNYCCKUX BCIICCTB

Xumudeckass peakius. Knaccudukanus XUMHYECKHX  PEakiuil B
HEOPraHWYeCKOW M OpPraHUYeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacChl
BEIIIECTB, 3aKOH COXPaHEHUs] W NPEBPALICHUS] SHEPTUU NMPU XUMHYECKHX

peakuusax
CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOpatumble peakuuu. XuMuueckoe paBHoBecue. MakTopsl, BIMSIOMINE HA

COCTOsIHME XUMHUYecKOoro pasHosecus. [Ipunmun Jle [larense

OnexTponauTHyeckas aucconuanysi. CHUibHbIE U ciadble 31ekTpoauTsl. Cpena
BOJHBIX pPaCcTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaJII)HaSI, mejIoyHas. PeaKIII/II/I

HOHHOr0 0OMeEHa
OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUI
Heopranuueckast xumust

Hemerannel. Ilonoxenne HemeraimioB B Ilepuommyeckoil cucreme
xumuuecknx dnemeHToB J[.MI. MeHneneeBa M OCOOCHHOCTH CTPOCHHS
aToMoB. DPU3MYECKHE CBOMCTBA HEMETALIOB. AJIJIOTPOIHS HEMETAIIOB (HA
npuMepe KUCIopoa, cepsl, pochopa u yriaepoaa)

XUMHYECKHE CBOMCTBA BaXKHEMINIMX HEMETAJUIOB (rajoreHOB, CEpPhI, a30Ta,
docthopa, yrmeposa ©  KpeMHHMA) U HMX COCIUHEHUH (OKCHIOB,
KHCIIOPOJICOICPKAIINX KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHeHune

BOKHEUIIINX HEMETAIJIOB U UX COETMHEHUM

Mertamnbl. [lonoxxkenne metaiioB B Ileproanyeckoi cucTeMe XUMHUIECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX
0000uek aroMoB MeTaioB. OOmmue (uanyeckre CBOWCTBA METAJLIOB.

CnnaBbl METaLIOB. DNEKTPOXUMUYECKUH PsJl HAIIPSYKEHUI METAIIOB
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XUMHYECKHUE CBOMCTBA BAXKHEWINIUX METAIOB (HATPHM, KalIHil, KaJIbIUH,
MarHuii, ATFOMUHUH, IUHK, XpOM, JKeJIe30, Me/lb) i UX coequHeHui. O0Iume

CIT0COOBI IMOJIY4YCHHU A MCTAJIJIOB. HpI/IMCHeHI/Ie MCTalJIOB B 6BITy U TCXHHUKC

I'enetndeckas CBA3b HCOPraHNMYCCKUX BCHICCTB, IIPUHAMJICIKAIINUX K

Pa3IMYHBIM KJ1accam
XUMHA U )KA3HDb

Ponb xumuu B oOecrieueHHH 3KOJ'IOFI/I‘-IGCKOI\/'I, 3HepFeTquCKOﬁ U TIHIIEBOM
6630HaCHOCTI/I, Pa3sBUTHH MCIUIUHBI. Ilonsatue o HAay4YHbBIX MCTOIdAX

IIO3HaHUA BEIICCTB U XUMHYCCKHUX peaKuHﬁ

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [TPOMBIIUICHHOTO
MOJYyYEHUS BAXKHEHUIIMX BEIIECTB. YEIIOBEK B MUPE BEIIECTB U MAaTEPUATIOB:
BAKHEHIIME CTPOUTEIBHBIE MAaTepHUalbl, KOHCTPYKLUHMOHHBIE MAaTEpHUabl,
KpacKH, CTEKJIO, KepaMHKa, MaTEepUAJIbI 1JIs1 3JIEKTPOHUKH, HAHOMAaTEPHUAJIbI,

OpraHMYeCcKHUe U MUHEpaIbHbIE YI00pEHUS

XuMHS U 37I0pOBbE YEJIOBEKA: MpaBUiIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuia 0€30MaCHOTO MCIOJb30BaHUS MpernapaTroB ObITOBOM

XHMMHHU B HOBCGHHCBHOP'I KHU3HHU
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