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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CpeIHEro oOIlero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit dDepeparuu», TpeboBaHUN K pe3ybTaTam
OCBOCHHMS (pefiepalibHOM 00pa30BaTEIbHON MPOrpaMMbl CPEIHEro OOIIeTro
obpazoBanust  (DPOII  COQO), npencraBieHHbIx B DepepanbHOM
rocyjiapctBeHHOM oOpazoBarenibHOM craHaapte COO, ¢ yuérom Konuenuuu
npernofaBaHusl ~ yuyeOHOro  mpeamera «Xumus» B 00pa3oBaTelbHBIX
OpraHU3aUAX Poccuiickoi Oenepannu, peanu3yrommx OCHOBHBLIE
oOpazoBaTeNbHbIE TPOTrPaAMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepauuu Ha nepuon Ao 2025 romax
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY HOJIXOJI0B K pa3pab0OTKe MPOrpaMMbl 0 XUMHUHU, K ONPEIEIICHUIO
oOmel crpaternd OOy4YEHHs, BOCHHUTAHUS W PA3BUTHS  OOYyYaroOlIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» maist 10-11 kmaccoB Ha 6azoBoM
YpPOBHE COCTaBWIM  KOHUeNTyalbHble mnojoxeHuss @OIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIeJIel, COJEp)KaHMs, pe3ylabTaTOB OO0y4YeHUus U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBHIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeabHON OpraHU3alluY, SIBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIUIAIOIIMM JTallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJOCTHOM CHCTEME XMMHYECKOro 0Opa3oBaHHUs. OTH IIEHHOCTH KAaCaroTCs
MO3HAHUSI 3aKOHOB NPHUPOAbL, (POPMUPOBAHUS MHUPOBO33PEHUS M OOLIEH
KyJIbTYphl YEJIOBEKAa, a TaKXKe SKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0pOBbIO U MPUPOIHON cpene. Peannsyercs xumuueckoe oOpa3oBaHue
oOydaroluxcsi Ha YypOBHE CpEJHEro oO0miero oO0pa3oBaHUsl CpPEICTBaMHU
yueOHOro nmnpeameTa «XUMHUSA», COAEPKAHUE U TOCTPOCHHUE KOTOPOTro
OTpE/ICNICHbl B MPOrpaMMe MO XUMHUHU C YU4ETOM CHelnu(PUKU HAYKU XUMHUHU, €€
3HAYEHHUS B O3HAHUU MIPUPOBI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAK¥KE C
y4€ToM OOIIMX IeNe M TNPUHLHUIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME CHCTeMbl cpeaHero obmiero oOpa3oBaHusi B Poccuiickoi
denepanum.

XUMHUSA KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0coOyI0 POJb B
COBPEMEHHOM LMBWIM3ALMMA, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHON
KylibTypbl. OHa BHOCHT CBOM BKJIaJd B (OPMUPOBAHUE PALUOHAIBHOIO



HAy9HOTO MBINIIEHUS, B CO3JaHUE IIEJIOCTHOTO TPEIACTaBICHUS 00
OKPYXAaIIEM MHpPE KaKk O €IMHCTBE NPUPOABI M YEIOBEKA, KOTOPOE
dopMupyeTcsT B XMMUM Ha OCHOBE IIOHUMAaHHUS BELIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3AMMOCBSA3U MEXIY CTPOECHUEM BEIIECTB, UX
CBOMCTBAMU U BO3MOKHBIMU OOJIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEWCTBYSI C JOPYTMMHM €CTECTBEHHBIMU HAayKaMH, XHUMHS
cTaja HEOThEMJIEMOW YacCThl0 MHUPOBOW KYJIbTYpPbI, HECOOXOJAUMBIM YCIOBHUEM
YCHENTHOTO TPYyAa U KU3HHM KaXI0ro wieHa oOmectBa. CoBpeMEHHAsT XUMUS
KaKk HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHMI HAIpaBlicHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA 4YeJIOBEUeCTBa —
CBIPbEBOM, DHEPreTUYECKOW, IMHUIIEBON, HKOJIOTHYECKOM Oe30MmacHOCTH W
OXPAaHbI 3I0POBbSI.

B cootBeTcTBUU C OOmMMMH LEISIMU M MPUHIUIIAMH CPEIHETO OOIIETo
oOpazoBaHusi coaepxkaHue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi
YPOBEHb M3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIICKYIbTYPHYIO
MOATOTOBKY  OOydYaroluMxcsi,  HEOOXOAMMYH0 KM U1 BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIFOYEHHS B KW3Hb COLIMYMA,
NPOJOJDKEHUsT 00pa3oBaHMs B  Pa3MYHBIX O0JACTSIX, HE CBSI3AHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocTaBnsOmUMHA  TpeaMeTa «XUMHUs» SBISIOTCS 0a30BbIe KypChl —
«Oprannueckast xumuss» U «OOIIasi U HEOpraHUYECKas: XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMUsI KOTOPBIX SIBIISIOTCSA OCHOBBI 0a30BOM HAyKH:
CHUCTEeMa 3HaHUM M0 HEOPTaHUYECKON XUMUU (C BKIIFOUEHUEM 3HAHUU 13 0011Iei
XUMUU) U OpraHUYeCcKON XumMuu. GOoOpMUPOBAHUE JAHHOW CUCTEMBI 3HAHUIN MPU
M3YYEHUW TIpeaAMeTa O00ecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEHIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XHUMUH.

CrtpykTypa comepkanusi KypcoB — «Opranuueckas xumus» u «O0rmas u
HEOpraHW4vecKass XUMHus» cpopMHUpoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CUCTEMHOr0 TOAXO0Ja K H3YUYCHHIO Y4YeOHOTro MmaTepuaia u 00yCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUW Ha  OMNpeAeiEHHBIX
TEOPETUUECKUX YPOBHSAX. Tak, B Kypce€ OpPraHMYECKONM XHMHUU BEUIECTBA
paccMaTpUBaKOTCA Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKUX U DICKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBefeHUss 00 HW3y4aeMbIX B Kypce
BEIIECTBAX [JAIOTCS B Pa3BUTHM — OT YIJIEBOAOPOJIOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIMHEeHUN. B Kypce opraHudeckol Xumuu



MOJy4yaloT pas3BUTHE C(OpPMHpPOBAHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMsI TEpPBOHAYAIbHBIE TPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BELIECTB OT
UX CTPOCHHS, O XUMUYECKOMN peaKIuu.

[log HOBBIM yTriOM 3peHUsT B TIpeaMere «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs H3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKUI MaTepual U (PaKTOJOTUYECKUE CBEACHHUA O BEIIEeCTBaX WU
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as u Heopranudeckas
XUMHES» O0y4aronIuMcsl MPeIoCTaBIAeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
HEPUOJNYECKOTO 3aKOHAa C OOILIETCOPETHUECKUX M  METOJ0JIOIMUECKUX
HO3UIMM, Iy0Ke MOHITh UCTOPUUYECKOE U3MEHEHHE (DYHKIIMHA 3TOro 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMIECH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHMM O BaKHEHIIMX BEIECTBAaX, HX COCTaBe,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE€ O XUMHUYECKHX PEaKIHUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NpPOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJJIEMEHTAMH COJCPIKAHMS, HMEIOIUMHU KYJIbTypOJIOTHYECKUNH U
MPUKIATHON XapakTep. JTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U
XUMHHM C JAPYTMMH HayKaMH, pacKkpblBaloT €€ poyib B IO3HABATEIbHOH U
NPAaKTHYECKOHN JAESITEIbHOCTH YE€JIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS
K TpOIEecCy TBOpPYECTBA B OO0JACTU TEOPUM W MPAKTUUYECKUX MPUIIOKEHUN
XVUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX MpOOJEeMax, CBS3aHHBIX C XWUMHEH, KPUTHUECKU
OCMBICIUBATh WHPOPMAIIMI0O M TPUMEHATh €€ [JIsi TOMOJIHEHHUS 3HaHWH,
pelIeHrsT MHTEIUICKTYalbHBIX M OKCIEPUMEHTAJIbHBIX HCCIEI0BATENbCKIX
3amad. B menom conmepikaHue ydeOHOro mnpeamera «XHUMHS» JaHHOTO YpPOBHS
W3Y4eHUsT  OpUEHTHUpOBaHO  Ha  ¢dopMHpOBaHWE Yy  OOyYarOMUXCS
MHPOBO33PEHYECKON OCHOBBI I MOHUMaHUs (PUIOCOPCKUX HUICH, TAKMX KaK:
MaTepuaibHOE EIMHCTBO HEOPraHWYECKOTO U OPTaHWYECKOTO  MHpa,
OOyCIIOBJICHHOCTh ~ CBOWCTB  BEHIECTB HMX COCTaBOM H  CTPOCHHUEM,
MO3HABAEMOCTh TPUPOJHBIX SBICHUH MyTEM OHKCIEPUMEHTa M PEIICHUs
MPOTUBOPEYHI MEXIY HOBBIMU (DAKTAMH U TEOPETHUYECCKUMH MPEATOCHITKAMH,
OCO3HAaHWE POJM XHMHUU B PEHIEHHHM DBKOJOTHYECKHX IMpoOJieM, a Takxke
nmpo0semM cOepexeHus: IHEPreTUYECKUX PECYPCOB, CHIPbS, CO3JAHMS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmnnane pemieHus 3amad BOCIUTAHUS, Pa3BUTHSI M COIHAIM3ALNU
oOy4Jaronuxcsi MpUHAThIE MPOrpaMMON MO XUMHUHU MOAXOAbl K OINpPEACICHUIO



colepKaHUsI W TIOCTPOCHUS TMpeAMeTa MpeaycMaTpuBalOT (HOopMUPOBaAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, HMMEIOUNIMX 0a30BO€ 3HAYEHUE IS
pPa3MYHBIX BUJAOB JACSATEIBHOCTHU: pEIICHUS NpoOsieM, MOHWCKa, aHalu3a U
00paboTkK  MH(pOpPMAIUH, HEOOXOAMMBIX JUISI  MPUOOPETEHHUS  ONbITA
NPAKTUYECKOM M HCCIENOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIICH Ba)XHOE
MECTO B [NI03HAHUU XUMUH.

B mpaktuke mpenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMs, TaK M Ha YpOBHE CpeAHero oOIero oOpa3oBaHus, MpHU
ONpEIEICHUN CONEPKATEIbHOW XapaKTEPUCTUKU II€JIe M3Yy4YEeHHs IMpeaMeTa
HaIlPaBJIICHUEM TIEPBOCTEIIEHHOW 3HAYMMOCTH TPAAUIMOHHO TPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH KaKk OO0JacTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKON AEATEIbHOCTH 4YEJIOBEKAa M KAaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOIMYECKON TOUKU 3pEHUS TaKOu
MOAXOA K OIpEACNICHUIO MeJied W3y4YeHUsT NpeIMeTa SBIAETCS BIOJHE
OTIPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS IJIaBHBIMU IEISIMU U3Y4YEHUS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMupoBaHHME CHCTEMBl XHMHYECKUX 3HAHMN KaK BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KITI0YeBbIe MOHATHUS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHUE 5I3bIKAa HAYKH, YCBOCHHE U MOHUMAHHUE CYITHOCTH JTOCTYITHBIX
000011I€eHUI I MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOpUEHN
WX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupoBaHHME U pa3BUTUE TMPEACTABICHUN O HAay4YHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYECKHX PEAKIUH, HEOOXOAUMBIX s
NpUOOpPETEHUSI YMEHHWM OpPUEHTHUPOBATHCSI B MHPE BEIIECTB U
XUMHUUYECKUX SIBJICHUW, UMEIOIIMX MECTO B MPHUPOJE, B MPAKTUUECKON U
MMOBCEJHECBHOM KU3HU;

e pa3BUTHE YMEHUW ©  CIOCOOOB  JEATENBHOCTHU, CBS3AHHBIX C
HaOIIOJIGHHEM W OOBSCHEHHEM  XUMHUYECKOTrO  DKCIIEPUMEHTA,
coOJII0ICHUEM TMPaBWII 0€30MacHOTO 0OpAIlICHUS C BEIIECTBAMMU.

Hapsny c »tuMm, coaepkaTenbHas XapaKTEpHCTHKA Ielell W 3aaad
M3Y4YCHHS MpEaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUpPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHEr0 OOIIero
oOpazoBanusi. CerogHsi B MPENOIaBaHNN XUMHH B OOJBIICH CTETIEHH OTAAETCS
OpEeArnoYTeHUe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHud  OOydeHHs,



OPUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIIYCKHMKAa 00nI€00pa30BaTeIbHOM
OpraHM3aliy, BIAJCIONIET0O HE HAO00pPOM 3HaHUW, a (QYHKIHOHATHHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHHUSIMU aKTUBHOTO MOJYyYEHUS 3HAHUHN
U IPUMEHEHUS UX B peajbHOM JKU3HU JJI PEIICHUS MPAKTUYECKUX 3a7ay.

B cBsi3u ¢ 3TUM mpu U3ydYEHHM TMpeAMeTa «XUMHUS» JIOMUHHUpPYIOIIEe
3HaUYEHUE MPUOOPETAIOT TAKKE 1IEJIU U 33]]a4H, KaK:

amanrtanus OOydYalolmUXCsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOILIETOCS
MUpa, (OPMUPOBAHUE HWHTEIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOWM K
caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEILHOMY  TNPUHSITHIO
IPaMOTHBIX PEUICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

(¢opMupoBaHue y O0OYyYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIUI), UMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHHE ISl Pa3IUYHbIX BHJIOB
NEATEeIbHOCTU:  pelleHus mOpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
nHpopMaluu, HEOOXOAUMBIX IS TPUOOPETEHUS] OMbITa JIESITEIBHOCTH,
KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MO3HAHUU XUMUH, a TaKXKe AJIs1 OICHKHU C
MO3ULIMNA IKOJIOTMYECKOM O0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPIaHM3M UYeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW OO0y4YaroImMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHWS MO XMMHH B COOTBETCTBUU C JKU3HEHHBIMH TMOTPEOHOCTSAMH,
MCIIOJIb30BaTh COBpPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHH IS TIOMCKAa M
aHanu3a y4yeOHOW W  HAYYHO-NONYJAPHOM HHPOpPMaUUU XHUMHYECKOTO
COJIEpKaHUSI;

dbopMupoBaHWEe U pa3BUTHE Yy OOYyYAIOIMIMXCA AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HaOII0AaTebHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOIHWMBbI, B YAaCTHOCTH, IMpH IUIAHUPOBAHUHU U
MPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHWE Yy OOydJaomuxcs YOSKIEHHOCTH B TYMaHUCTHUECKOMN
HaNpPaBIEHHOCTH XMMHHU, €€ BaXKHOU pPOJM B PEUICHUH TIOOATBHBIX TPOOIeM
paIoHaIBHOTO MPUPOOIIOIB30BAHNS, TIOMOJTHEHUS YHEPTETHUECKUX PECYPCOB
U COXpaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTHU
OepeXHOTO OTHOIIEHUS K TMPHUPOAE M CBOEMY 3J0pPOBbIO, a TakKke
NPUOOPETEHUsI OMbITA MCIOJb30BAHMS TMOTYYCHHBIX 3HAHUM ISl TPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYaAIUsAX, CBSI3aHHBIX C XUMHUYECKIUMHU SBJICHUSMHU.



B yueOHOM mmaHe cpemHero oOmiero oOpa3oBaHHS YYEOHBIH MpPEeaMET
«Xumus», n3ydaeMblii Ha 6a30BOM YPOBHE, SBISICTCS 00S3aTEIbHBIM yI€OHBIM
IPEIMETOM.

OO6muiee yMcIO 4YacoB, OTBEACHHBIX JJISI M3YyUYEHUsS] XUMHHM, Ha 0a30BOM
YpOBHE CpeaHEro oo0Iiero oopa3zoBanus, coctasiser 68 yacor: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 gaca (1 yac B HeZleI0).

COJIEPKAHUE OBYUYEHUSA

10 KVIACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpeameT opraHndeckoil XUMHH: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJIYYEHUH HOBBIX BEIIECTB U MaTepHasoB. Teopus CTpOECHUS OpPraHUYECKHUX
coenuHeHnii A. M. bytnepoBa, €€ OCHOBHbIE TNOJIOKEHUS. CTpPYKTypHBIE
(opMynbl OpraHMYeCKHX BellecTB. [ 'omomnorus, uzomepus. XUMUYECKask CBSI3b
B OPraHUYECKHX COECIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne 0  KiIacCU(pUKALMKU  OPraHUYECKUX  BEUIECTB.
HomeHki1aTypa OpraHM4ecKuxX COEqUHEHUH (CUCTEMAaTUYECKast) U TPUBHAIIbHBIE
Ha3BaHUS BKHEHIIUX MPEACTAaBUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

DKCnepuMeHTAIbHbBIE METOAbl M3YyYEHHUs BEUIECTB WM UX NPEBPAILCHUIA:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BEIECTB M MaTepuajaMyd Ha UX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJ OPraHWYeCKHX BEIIECTB, HAONIOACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO TMPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUHU (IJIaBJI€HUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoanl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMUECKUU psn. MeTaH W 3TaH —
OpOCTEUIINE MPEACTABUTENN aJKAHOB: (PU3MYECKHME U XMMHYECKUE CBOMCTBA
(peakuu 3aMellleHUsT W TOPEHUs), HaXOXKACHHE B MPUPOJE, MOIyYEHUE U
IpUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKHUI psAl. DTUIIEH U NPONUIIEH
— MPOCTEUIINE MPEACTABUTEIN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWCTBA
(peakuuu TrUAPUPOBAHUSA, TATOTCHUPOBAHUSA, TUApaTAllMd, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHE.



Anxaauensl: OytanueH-1,3 u metmnOytaaueH-1,3: ctpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peakuus MOJIMMEPU3ALINN). [Tomyuenue
CUHTETUYECKOTO KaydyKa ¥ pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHUS, T'OMOJIOTMUECKUN ps.
Anernnes — TPOCTEHIIMM NPENCTaBUTENb AJIKUHOB: COCTaB, CTPOECHUE,
¢uznyeckue M XMMHYECKHE  CBOWCTBA  (peakuMu  TUIPUPOBAHMS,
raJIOT€HUPOBAHMS, TUAPATALINH, TOPEHUS), TIOJYUCHHE U IPUMEHEHHUE.

Apenbl. ben3zoin: cocraB, ctpoenue, Gpu3nuecKue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOTEHUPOBAHUS W HUTPOBAHMS), IOJIYYEHUE W NIPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gusuueckue u Xumuyeckue ceolcmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), noayuenue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTHUYecKas CBS3b MEXIY YIVIEBOJOPOJAAMH, MPHUHAICKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IprponHble UCTOYHHMKHK YINIEBOAOPOAOB. lIpUpOIHBIN ra3 W MOMyTHBIE
HedTsaHble Ta3bl. HedTh n € mpoucxoxaenue. CnocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHUYECKHi), muponu3. [IpomykTbl
nepepaboTku HePTH, MX NPUMEHEHHE B MPOMBIIUIEHHOCTH W B OBITY.
KameHnHblif yroas 1 IpOayKThI €To nepepaboTKH.

OKCNEepUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB W UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpaslaMy IJJacTMacC, Kay4yKOB M PE3MHbI, KOJJIEKLUHU
«Heptp» u «Yromb», MOJETUPOBAHME MOJIEKYJ YIJIEBOAOPOIOB H
raJIOT€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW pabOThI: MOIYyYEHUE

ATUJIEHA U U3YyYECHUE €ETO CBOWCTB.

Pacuérnrie 3agayn.

Borurcnenuss mo ypaBHEHHIO XMMHUYECKOW peakluuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOIO BEUIECTBA WM IPOAYKTA PEAKUHHM IO HU3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOIO M3 MCXOIHBIX BEUIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coeIuHeHUs!

[IpenenpHble OOHOATOMHBIE CHUPTHI. METAaHON W OSTAaHOJN: CTPOEHUE,
¢u3nueckue MU XUMHUYECKHME CBOMCTBA (peakiUu C aKTHUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPO/IaMHU, TOpPEHHUE), NpHUMeHeHue. BoJaoponHbie CBS3M MEXIy
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIAa M ATaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroatroMHble CIHUPTHL. OTWICHIJIMKOIb M TJIHULEPUH: CTPOEHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO UIEIIOYHBIMU



METaJUIaMH, KaUeCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBue Ha
opraHusM uesoBeka. [IpumeHnenue rimuepuHa U 3THICHTJIHKOJIA.

@®eHOoI: CTPOEHUE MOJEKYJbl, (PU3MUECKHME W XHMUYECKHUE CBOWCTBA.
TokcuuHocTh (penona. Ilpumenenue penona.

Anpperunpl U Kemowvi. QPOpMaNpIETHI, alETANbICTHA: CTPOCHHE,
(puznyeckue U XUMHUYECKUE CBOMCTBA (PEAKIIMM OKUCIIEHUS U BOCCTAHOBJICHMUS,
KAueCTBEHHbIEC PEAKLMH), IOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpefAebHbIe KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasl KUCJIOThI: CTpOEHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
oOme i Kiacca KUCIOT, peakuus JTepudukanuu), MOJyuyeHUue U
npumeHeHue. CTeapuHoBask U OJICMHOBAsI KUCIIOTHI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHMCIOT. MbUIa KakK COJIM BBICHIMX KapOOHOBBIX KHCJOT, HX
MOIOLLIEE IEUCTBUE.

CnoxHble >QUpbl Kak NPOWU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3pupoB. Kupel. ['mapomus xupoB. IlpuMeHeHne KHUPOB.
buonornueckas posb :KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, IU- U
noivcaxapunabl). [moko3a — TpocTEHIUit MOHOcaxapua: OCOOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3MUYECKHUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcuiom meau(Il), okucnenne ammuadyHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIEe, TPUMEHEHUE,
ounonoruyeckas posb. Potocunre3. pykro3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemntono3a Kak npupoanbie noiumepsl. CTpoeHre Kpaxmana U
Hesuono3bl. PU3MYECKUEe W XUMHUYECKHME CBOWCTBA Kpaxmayia (THUApPOIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DOKCnepUMEHTAIBHBIE METOAbl U3YyYEHHs BELIECTB WM UX NPEBPALLCHHI:
npoBeJeHNe, HAOMI0eHHEe U OMMCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIC PEAKIIMU OJIHOATOMHBIX CIUPTOB (OKUCIEHHE 3TaHOIa
okcugoM Meau(Il)), MHOroaTOMHBIX CIHMPTOB (B3aUMOJACUCTBUE TIIMIIEPUHA C
rugapokcugom Menu(Il)), anpaerumoB (OKWCIEHHE aMMHAYHBIM PAcTBOPOM
okcuna cepedpa(l) m rumpoxcumom menu(Il), B3aumomelicTBue Kpaxmaja C
MOJIOM), MPOBEACHHUE MPAKTUYECKON pabOThI: CBOWCTBAa pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAaKIUU II0 H3BECTHBIM



Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WM MPOAYKTOB
peakiun).

A3oTrcoaeprkane OpraHu4ecKue COCINHEHHUS.

AMUHOKHUCIOTBI ~ KaKk  aM(OTEpHble  OpPraHMYECKUE  COCAUHEHMS.
dusnyeckue U XUMHUYECKHUE CBONCTBA aMUHOKHCIIOT (HAa MpUMEpPE TIIIMIMHA).
buonornyeckoe 3HaueHne aMUHOKHCIIOT. [lenTub!.

benkn kak mpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TPETHUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEaKI[MU Ha OCIIKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB UM UX IPEBPALLCHUMN:
HaOJI0JIEeHNE U ONMHMCAHME JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
[P HarpEeBaHUU, [IBETHBIE PEAKIIUU OCJIKOB.

BricokoMoJ1eKyJIpHBIE COeIUHEHNUS

OCHOBHBIE TIOHATHUS XHMHH  BBICOKOMOJIEKYJIIPHBIX  COCIWHEHMM:
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPHU3ALNH, CPEIHSS
MoJsieKyJiipHas Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHNN — MTOJIMMEPHU3ALMS U MTOJTUKOHICHCAIUS.

OKCNEepUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB WM UX INPEBPALLCHHM:
O3HaKOMJIEHHE C o0pa3llaMM MPUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzannst MeXNpeIMETHBIX CBA3EH MPH HW3YYCHHH OPTaHUYECKOU
xumMun B 10 KJjacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE Kak OOUIUX
€CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TMOHATUMN, SBIAIOIIMXCS CUCTEMHBIMU
JUISl OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAy4yHbIE TIOHATHUS: SIBJICHHE, Hay4dHbId (akT,
TUIOTE3a, 3aKOH, TEOpHs, aHaIM3, CUHTE3, Kiaccu(UKalus, MepUuOIUYHOCTD,
HaO0JI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: Marepus, OSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
ASHEPreTUYECKUl YpOBEHb, BEILECTBO, TENO, O0BEM, arperarHoe COCTOSTHUE
BELIECTBA, (PU3NMUECKUE BETUUUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, o6uocdepa, oOMEH BEUIECTB B OpPraHU3ME,
¢doTrocuHTE3, OMONOTMYECKH aKTUBHbIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(epMeHTHI).

['eorpadusa: MuHepanbl, TOpPHBIE TOPOJbI, IOJIE3HBIE HCKOIMAaeMbIe,
TOIUIMBO, PECYPCHI.



TexHonorus: IMUIICBBIC ITPOAYKTBI, OCHOBBI PAllMOHAIIBHOI'O IIMTAHHA,
MOOHIMe CpeACTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHC IIPCIIapaThl, MATCPUAJIbI
N3 UCKYCCTBCHHBIX U CHUHTCTHUYCCKHNX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XAMUYECKUM deMEHT. ATOM. SIpo aroma, H30TONBL. OJEKTPOHHAs
0005109Ka. DHEPreTUYECKUe yPOBHU, TOAYPOBHU. ATOMHbBIE OpOuTaNH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHUus MIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHAS KOH(PUTYpaIs aTOMOB.

[Tepuomnueckuit 3akoH u llepuoamueckas cucTeMa XHUMHUYECKUX
snemeHTtoB JI. WM. MengeneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA U
[Tepuonnueckoit cucreMbl xumuuyeckux diemeHToB JI. M. Mennpeneera c¢
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB W OOpa3yeMbIX UMM TMPOCTHIX M CIIOKHBIX
BEILIECTB IO TpyHnaM W MOepuojiaM. 3HAYEHUE MEPUOJIMYECKOTO 3aKOHA B
Pa3BUTUU HAYKHU.

CtpoeHue BeliecTBa. XHUMHUYECKasi CBs3b. BHIBI XMMHUUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIPHAS U TOJISIpHAs, HMOHHAs, METaJUTMYecKasi). MexaHU3MbI
00pa30oBaHUsI KOBAJEHTHOM XHUMHYECKOM CBsA3M (OOMEHHBIM W JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH
MIOCTOSIHCTBA  COCTaBa  BEWIECTBA. [HWIBbl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT TUIMA KPUCTATUIMUECKON PEMIETKH.

[TonsiTie 0 nUcnepcHbIX cucTeMax. MICTUHHBIE W KOJUIOUIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BELIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BELIECTB. | €HeThdeckas CBsI3b HEOPTaHMYECKUX BELIECTB,
MPUHAUIEKAIIMX K PA3JIMYHBIM KJIACCaM.

Xumuyeckass peakuus. Knaccudukanuss XUMHYECKHX peakuuid B
HEOPraHMYECKOW U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS YJHEPTUH PU XUMHUECKUX PEAKLIMIX.



CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iHuHbIX (HaKTOPOB.
OOpatumpie peaknuu. XUMHYECKOe paBHOBecue. DaKTOpPHI, BIUSIONMINE HA
COCTOsIHME XuMH4Yeckoro paBHoBecus. [Ipunnun Jle [llaTense.

Onektponutuueckas aucconuanus. CHllbHbIE M ClIa0ble AJEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIAsl, HEUTpaJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX MPEBPAILCHUI:
nemMoHcTpanus Tabmmi «lleprognyeckas cucreMa XMMHYECKUX 31eMeHTOB [l
N. MenaeneeBay», n3ydeHue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOI0ICHHE
U OINUCAaHUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3iIoKEHHE
NEPOKCHJIa BOJAOPOJA B MPUCYTCTBUU KaTaau3aTopa, ONPEACICHUE CPEIbl
pacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHJAWKATOPA, PEAKIUU
MOHHOTO 0OMEHa), MPOBEACHUE MPAKTUUECKOU paboThl «BiusHUE pa3TudHBIX
(haKTOpOB Ha CKOPOCTh XUMHYECKON PEAKIIIN.

PacuérHblie 3anaumn.

Pacu€étsl 1O ypaBHEHUSM XHUMHYECKUX pEaKiui, B TOM UHCIIEC
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOJIH30BAHUEM TOHSTHUS «MacCOBasl
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemeranmner. Ilonoxenne HemertamnoB B llepuoamueckon cucreme
xuMuueckux anemeHToB JI. 1. MenzaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
®du3znyeckre CBONCTBA HEMETAIUIOB. AJIIOTPOINHUS HEMETALIOB (HAa MpUMEpPE
KHuciopoaa, cepsl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrimepoma U KpeMHHUS) W HUX  COeAMHEHUN  (OKCHJIOB,
KHUCJIOPOACOIEPKAIUX KUCIIOT, BOJOPOJHBIX COCTUHEHMUI).

[IprmeHeHne BaXXHEUIINX HEMETAUIOB U UX COCIUHEHUN.

Meramnsl. [Tonoxxenne Mmetamuios B [lepuoguyeckoin cucteMe XUMUYECKUX
sanemeHtoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHS BJIECKTPOHHBIX
0007104eK aTOMOB MeTa/ioB. O01Me Ppuznueckrue cBoicTBa MeTamioB. CriaBsl
METAJIJIOB. DJIEKTPOXUMUUECKUHN PsiJT HATIPSHYKEHUM METaJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHi, KaJlMid, KalablUM,
MarHui, alTlFOMUHUN, IUHK, XPOM, KeJI€30, MEJlb) U UX COEAUHEHUM.

Ob61ue crocoOsl moayyeHus: MeTaioB. [IpumeHenne MeTamioB B ObITY U
TEXHUKE.



OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HUX MPEBPAILCHUI:
M3YUYCHHE KOJUICKIIUU «MeTallsibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3a/a4, HaOMIOJEHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJEHCTBHE THUAPOKCHAA  AIOMUHUS  C
pacTBOpaMHM KHUCIOT M IIEJIOYEH, KAaYEeCTBEHHBIE pPEAKIMM Ha KaTHOHBI
METaJIJIOB).

Pacuérnblie 3anaumn.

Pacuérter Macchl BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcce WIM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB,
pacy€Tbl mMacchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIU
OJIHO U3 BEILECTB UMEET MTPUMECH.

XuMuA U )KU3Hb

Ponp xumum B o6ecrieyeH IKOJIOTMUECKOM, SIHEPTreTUUECKON 1 MTUIIIEBOM
0€30IMacCHOCTH, Pa3BUTUU MeIULIMHBL. [[OHSITHE O HayYHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUNAX MOPOMBIIIICHHOTO
MOTYUYEHUS BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUANIOB: Ba)XHEHIIUE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKLIIMOHHBIE MaTepuajbl, KpPacKu, CTEKIIO, KepamuKa,
MaTepualbl Al JJIEKTPOHUKH, HAHOMATEpPHUaJlbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XuMusl U 3J0pOBbE YEJIOBEKA: MpaBWJIa MCIOJIL30BaHUS JIEKAPCTBEHHBIX
npernaparoB, mpaBuja OE30MaCHOTO HCIMOJb30BAaHUS MPENapaToB OBITOBOM
XUMUU B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzammss MeXmnpeaMeTHBIX CBS3€H TMpU  HW3ydeHUH oOOmed
Heopranndeckod xuMuu B 11 Kilacce OCyIIECTBIISETCS YEPE3 HUCMOJIb30BAHUE
KaK OOIIMUX ECTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSTHH, SBISIOIMIMXCS
CHUCTEMHBIMHU JIJISI OTJEIBHBIX MPEJIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OOG1ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIU3, CHUHTE3, KiaccuuKalus, MNePUOTUIHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: Marepusi, SHEpPrus, mMacca, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOI, pPaJAUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YpOBEHbD,
BEIIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBa, (U3MIECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTb.



buosnorusa: kineTka, OpraHu3M, -JKOcUCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJBI, IIOJIE3HbIE HCKOMAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMHUYCCKasA IMPOMBIIIJICHHOCTD, MCTAJLIIYpPIru,
ITPOU3BOACTBO CTPOUTCIIBHBIX MaTCpHuajIoB, CEIBbCKOXO03SMCTBEHHOE
IMpOMn3BOACTBO, MMUIIcBasi IMPOMBIINIJIICHHOCTD, (bapMaHeBTI/I‘IeCKaH

IMPOMBIIIJIICHHOCTD, ITPOU3BOACTBO KOCMCTUYICCKHUX IIPCIIapaTOB, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCcpHralios, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 10
XMUMMM1 HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOy4JaronMMuCss TporpaMm cpeaHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHBIM U NpeaMeTHbIM). HaydHo-meToauueckoll OCHOBOM st
pa3paboTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MIPOTPAMM CPEAHETO OOIIEro
0o0pa30BaHUsI SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeaAMeTa «XUMUS» Ha YPOBHE CPEIHEro
00111er0 00pa3oBaHuUs BBIJICJICHBI CIACAYIONIUE COCTABIIAIONIUE:

OCO3HaHUE OOYYaIOIMMUCS POCCUNUCKON Tpa)TaHCKOM HMIEHTHUYHOCTU —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITENIbBHOCTH U CaMOOIIPEIETICHHIO;

HaJINYME MOTUBALUU K OOYUEHHUIO;

IICJICHAIIPABJIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHUI JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaaulMii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MTPUCYIITUMH I[EJIOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYUE TMPABOCO3HAHUS JKOJOTUYECKOM KYJIbTYphl U CIIOCOOHOCTHU
CTaBUTH LIETTU U CTPOUTH )KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TpeaMeTa «XUMU) JOCTUTAIOTCS B
€IMHCTBE Y4YEOHONW U BOCIHUTATEIHHON JEATEIHPHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBCHHBIMHU
[IEHHOCTSIMHU U UjieallaMi POCCHICKOTO TPasKJaHCKOTO OOIIECTBA, TPUHITHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMU MOBEACHUSI, CIIOCOOCTBYIOIUMHU IpoLieccaM
CaMOIIO3HAHUS, CaMOPA3BUTHsI M HPABCTBEHHOI'O CTAHOBJICHMS JIMYHOCTHU
00yJaroInmxcs.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOPMHUPOBAHHOCTH OIBbITA MO3HABATEIHLHON W MPAKTUYECKOW J1EeATeIbHOCTU
oOy4Jaronuxcs o peaau3ali MPUHATHIX B 001ECTBE IIEHHOCTEH, B TOM YHUCIIE
B YacTH:



1) rpamaaHCKOr0 BOCIUTAHMA:

OCO3HaHUSI  OOYyYalOUIUMHUCS CBOMX KOHCTHUTYLHMOHHBIX TIpaB U
00s13aHHOCTEN, yBaXKEHUS K 3aKOHY U IPAaBOIOPAIKY;

IPENCTABICHNAS O COLMAIbHBIX HOPMAax M IpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MACATENBHOCTH NPU CO3AAHUU
y4eOHBIX IPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 33/a4, BHIMOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M NPUHUMAaTh MOTHBBI, HAMEPEHUSA, JIOTUKY WU
apryMEHTHI IpYTUX [P aHaJIN3€ Pa3InYHbIX BUIOB yUeOHOU AESITENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIIECIUIO
OTEYECTBEHHOW XUMUU;

YBaXXEHUS K IMPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO
MIPUMEHEHUsI XUMUH, OCO3HAHMS TOrO, YTO JOCTHKEHHSI HAYKH €CTh PE3yJbTaT
JUTATEIBHBIX HAOMIOJECHUI, KPOIMOTJIMBBIX JKCHEPUMEHTATBHBIX TIOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpPECA M TMO3HABaTEJIbHBIX MOTHMBOB B IOJYYEHHH W MOCIEAYIOLIEM
aHaiu3e  MHpOpMAIMM O  TEPEelOBBIX  JOCTH)KEHHAX  COBPEMEHHOM
OTCYECTBECHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIOCOOHOCTH  OIIEHMBAaTh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMH
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPHILEH C
MO3WLIMMA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEM 370poBOro M 0Oe30macHoro o0pasa >KHU3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIoieHNs TpaBuil 0€30MacHOro OOpallleHusl C BEIIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;



MMOHMMAHUSl I[IEHHOCTU MPAaBUJ HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOTO TOBEACHUS B CUTYaIlUSAX, YTPOKAIOIMIMX 370POBBI0O U IKHU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  IPUBBIYEK
(yrmotpe0baeHus ajJKorosi, HAPKOTUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HMCCIIEIOBATEIbCKON
TSI TeIbHOCTH, OOIIECTBEHHO TMOJE3HOW, TBOPYECKOW U JPYrMX BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTUE B PEIICHUM MPAKTUYECKHX 3a/1ad
COIMAJIbHON HaNpaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHUCJIE HA OCHOBE TPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKECHUS K Tpydy, JIOASIM Tpyla U pe3yJbrataM TpPYJO0BOU
NeATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIUMBHUAYaJIbHOW TPaeKTOPUU
oOpaszoBaHus, Oyayiiel npodeccun U peanusanuu COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENM K XMMHH, UHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA

AKOJIOTMYECKHU 11€71€CO00Pa3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY
CYILLIECTBOBAHMS KU3HU HA 3EMIIE;

MMOHMMAaHUS TJI00AJIBHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM, BIMSHUS
AKOHOMMYECKUX MPOILIECCOB HAa COCTOSIHUE MPUPOIHOMN U COLIMATBHOM CPEJIbL;

OCO3HaHUSI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTIKEHUNW XUMUU IS
pelIeHUs] BOIPOCOB PAllMOHAIIBHOTO TPUPOIOTI0JIH30BAHMUS;

AKTUBHOTO HENPUATUS JECUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
MPUPOJIHON Cpelie, YMEHHUS TPOTHO3UPOBATH HEOJArOMPUSATHBIE SKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAIATh UX;

HaJu4usl Pa3BUTOrO  AKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHUECKOMN
KYJIbTYpPbI, OIbITA JIESITEIHBHOCTH DKOJOTMUYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOM U COLMATIBbHOU
MPaKTUKE, CIOCOOHOCTH W YMEHHsI aKTHBHO MPOTUBOCTOSITH WJICOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:



c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

NOHUMaHUs CHeNU(PUKN XUMHHM KaK HAyKH, OCO3HaHUs e€ poiu B
(OopMUPOBAHNHN PAIMOHAIEHOTO HAYYHOTO MBIIICHUS, CO3JJaHUH I1EJIOCTHOTO
NPECTaBICHUS 00 OKPYIKAIOIIEM MUPE KaK O IUHCTBE MPUPOIBI U YEIIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIEeM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJII  COBPEMEHHOM
MUBWJIM3AIMN: B €€ TYMaHUCTHYECKOW HAaIlpaBICHHOCTH U BaXKHOW pPOJH B
CO3/IJaHUU HOBOM 0a3bl MaTepUATbHOW KYJIBTYpPbI, PEIICHUU TJI00ATBHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOH,
OUIIEBOM M  DKOJOTMYEeCKOW O€30MacHOCTH, B Pa3BUTUU  MEIULMHBI,
00ecCre4YeHNnN YCIOBUN YCIEIIHOTO TpyAa U SKOJIOTHYECKH KOM(DOPTHON KUZHU
Ka)KI0T0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOH T'PaMOTHOCTU: TIOHMMaHUSl CYIIHOCTH METOJIOB
MO3HAHUS, HCIOJB3YeMbIX B  E€CTECTBEHHBIX  HAayKax, CIIOCOOHOCTHU
WCIIONIb30BaTh TMOJy4daeMble 3HAHUS [JIsl aHajin3a W OOBSCHEHHS SBICHUN
OKPYXKAIOIIEr0 MUpa W TMPOUCXOIANIMX B HEM HU3MEHEHHWH, YMEHHS JejaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (DAKTOB U HMMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEeHHS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
pelieHus mpoOiieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATEIBCKON I TEIHHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa3oOBaHUIO U
caM000pa30BaHUI0, K AKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHWW 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpecCa K  OCOOEHHOCTSIM  Tpyda B  pa3iIuuHbIX  cdepax
npodeCCUOHATILHON JIeATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XHMUSD)
Ha YpOBHE CPEIHET0 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HauYuMBbIe s (OPMHpPOBAHMS  MHPOBO33PEHHUS  OOyUarOUTUXCS
MEXIUCITUTUTHHAPHBIE (MEXIpPEIMETHBIC) oOIeHayYHbIe MOHSTHS,
OTpaXKaIoIIre IEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U CHENU(UKY METOIOB
MMO3HAHUS, WCIOJB3YeMbIX B ECTECTBEHHBIX HaykKax (MaTepus, BEIIeCTBO,



SHEPTHUs, SIBICHHUE, TPOIECC, CUCTeMa, HAay4YHBIA (hakT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIEIOBaHHUE, HAOIIOJCHUE, U3MEPEHUE,
AKCIIEPUMEHT U JPYyTHe);

YHUBEPCAJIbHbBIC y4eOHBIC JIEUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJSATHUBHBIC), oOecreunBaromue (HOpMHUpPOBAHHE
(GyHKIIMOHATBHON TPAMOTHOCTH U COIMAIbHOM KOMITETEHIIMN 00yJaroInXcs;

CIIOCOOHOCTH oOyyJarommxcs HCIIO0JI30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHMPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTUKE.

MertanpeaMeTHbIE pe3yJIbTaThl OTPAKAKOT OBJIAJECHHUE YHHUBEPCAIbHBIMHU
y4eOHBIMM  T103HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
JIEUCTBUSAMHU.

OBJyaieHrie  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMHU
neiCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOATENIbHO  (opMyNIHpoBaTh H  aKTyalIH3WpPOBaTh  IMpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEATh IIEIN JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHHUS, COOTHOCHUTH PE3YyJIbTaThl JICITEIbHOCTH C IIOCTABJICHHBIMHU
HEIISMU;

HCIIOJIB30BaTh MIPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh XapaKTEePHbIE MPU3HAKU TOHATUN U yCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJb30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBSICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUU;

BBIOMpATh OCHOBAHUS M KPHUTCPHHM JUIS KIacCCH(HKAIMK BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE paCCYXKIeHUsI (MHIAYKTUBHbBIC, ICAYKTUBHBIC, IO
aQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKIFOUCHUS;

NPUMEHATh B  MPOLECCE IO3HAHUSA, HCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBBIBATH  MOJICTBHBIC
MPEACTABICHUS] — XUMHUYECKMH 3HAK (CUMBOJI) 3JIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOW pEAKIMW — TMpPU pEHIeHUH Y4IeOHBIX
MO3HABATEIbHBIX M MPAKTUUYECKUX 33J1a4, MPUMEHITh Ha3BAHHBIE MO/ICJIbHBIC



MPE/ICTaBICHUS JIsI BBISIBIICHUS] XapaKTePHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbI€e HCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOT'O MO3HAHUS BEILECTB M XUMHUYECKHUX
peakuuii;

GopMynupoBaTh LE€AM M 3a7Ja4d  UCCIENOBaHUS, HCIOJIb30BaTh
ITOCTaBJIEHHBIE U CaMOCTOSITENBHO C(HOPMYIHUPOBAHHBIE BONPOCH B KAaYECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI JUJIsl (POPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJA/IeTh HaBbIKAMH CaMOCTOATEIBHOIO IUIAHMPOBAHUS M IPOBEJCHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBaTh YMEHMs HaOI0aaTh 3a
XOJIOM  IIpOIlecca, CaMOCTOSATEIBHO  IPOTHO3UPOBATh €ro  pe3yJbTar,
(GopMynupoBaTh 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAECIAHHON
pabore;

NpHOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIBCKON M TMPOEKTHOU
NEeSATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOUCKY METOJOB pEIICHUs MPaKTHUYECKUX 3aad, MPUMEHEHHUIO pPa3INnYHBIX
METO/I0B MO3HAHUS.

3) pa6ora ¢ nndopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HHPOpMAIK (HaydHO-
MOMyJIsipHasl JIUTepaTypa XMMHYECKOrO COAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl UHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO PA3TUYHBIX BUJIOB U PopM
NpENCTaBICHUs,  KPUTHUYECKH  OICHMBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(opMynHUpOBATh 3aMPOCHl U NPUMEHATH Pa3INYHbIe METOABI IPU MOUCKE U
orbope wuHbOpPMANMK, HEOOXOAUMON JUIsI BBIMOJHEHUS YYEOHBIX 3a/a4y
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT UCIOJIB30BaHUs MH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMaNbHYIO (GOpMY TIpe/ICTaBIICHUS
uH(popManuu (cxeMsl, rpaduKu, JUarpaMmbl, TaOJUIbI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAy4YHBIN $3BIK B KadecTBE CpeACTBa Ipu pabore ¢
XUMHUECKON WH(pOpMaLuel: MNPUMEHITh MEXNpPEAMETHbIE ((pU3NYecCKue u
MaTeMaTHYeCKHe) 3HAaKM M CHUMBOJBL,  (opmysbl,  abOpeBUATYpHI,
HOMEHKJIATypy;



WCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OgyageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOM TEMbl B XOJAE IUAJOra
W/WIA JTUCKYCCUM, BBICKA3bIBaTh WJEH, (POPMYJIUPOBATH CBOM IPEIJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHON 3a]1auH;

BBICTYIIATh C MPE3EHTAIEH Pe3ylbTaTOB MO3HABATEILHON JESTEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbBHO HMJIM COBMECTHO CO CBEPCTHHKAMHU TIpU
BBITIOTHEHUH XWMHYECKOTO OJKCIEpUMEHTa, TMPAKTUYECKOW paboThl 1O
UCCJIEJOBAaHUIO CBOWMCTB M3YYaeMbIX BEILIECTB, peau3allii y4eOHOIro MPOeKTa U
(opMyIUpPOBATH BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUI MyTEM
COTJIACOBaHUS MO3UILMH B X0J1€ 00CYKIEHHUS 1 0OMEHAa MHEHUSIMHU.

OByageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eICTBUAMM:

CaMOCTOSITENIFHO TJIAHUPOBATh U OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
JeSTeNbHOCTh, Ompenesss e€ Lenu W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpEIaraeMblii aJiropuT™M JEHUCTBUUA MPHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEIOBATENbCKUX 3a7a4, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCO0 WX peHIeHUS ¢ YYETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh ~ CAMOKOHTPOJIb ~ CBOEH  JEATEIbHOCTH HAa  OCHOBE
camMOaHaJn3a U CAMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHUPA, POJIM XWUMHUM B IIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHWU MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOJMMOW [IJISi PEIICHUS] MPAKTHYCCKUX
3a/lad U DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U
MPUPOJHOM CpEJIE;

BIIAJICHUE CHCTEMOM XUMHYECKHX 3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUA JJIEMEHT, aTOM, JJIEKTPOHHAs
o0o0yKka aToma, MOJIEKYJla, BAJIEHTHOCTb, DJIEKTPOOTPULIATEIBHOCTD,



XUMHUYECKasl CB3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpAILEHHAs),
MOJIb, MOJSIpHasT Macca, MOJBIPHBIM  O0BEM,  YIVIEpOAHBIA  CKEJIET,
GbyHKIMOHANBHAS TpyNma, paaukan, H30MEpUsi, U30MEpPbl, TOMOJOTUYECKUN
psiZl, TOMOJIOTH, YTJIEBOJOPOJIbI, KUCIOPOA M a30TCOJEpiKalllue COCTUHEHUS,
MOHOMeEp, TOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHsI CTPOCHHUS OpraHndeckux BemecTB A. M. byTieposa,
3aKOH COXPAHEHHMSI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeXKallhe B OCHOBE IOHHMAaHUS
MPUYMHHOCTA M CUCTEMHOCTH XHUMHUYECKUX SIBIICHUW, (PaKTOJIOrHYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHHUM W O€30MIaCHOM HCIOJIb30BaHUU
BaXHEHMIIMX OPraHUYECKUX BEUIECTB B OBITY W MPAKTUUYECKOW NEATEIbHOCTU
YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEpHbIE MPU3HAKU MOHITUM,
yCTaHaBJIMBAaTh MX B3aUMOCBA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHWE MOHITHS
IIPU OMHUCAHUH COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCTIOIB30BaTh XUMUYECKYIO CUMBOJIUKY ISt
COCTABJICHHMSI MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOI)
(GopMysl OpPraHMYEeCKHMX BEIIECTB M YypPAaBHEHHUH XHMHUYECKUX peakui,
U3TrOTABIMBATh MOJEIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB JUIS MIUTFOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHAJIC)KHOCTD U3yYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpynne COeIWHEHHH (yTrieBOAOpOAbl, KHUCIOPOA M a30TCOAEpIKalIUe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs), JAaBaTh MM Ha3BaHUS IO
cucrematnieckord HoMeHknarype (IUPAC), a Takke NpUBOAUTh TPUBHAIBHBIC
Ha3BaHUS OTJAEJBHBIX OPIaHMYECKUX BEIIECTB (3TWIIEH, NMPOMMWJIEH, allETHUJIEH,
STUJICHTJIMKOJb, TIMLIEPUH, PEHOI, (OopMalbIEril, aleTalbIeTu/l, MypaBbUHas
KHUCIIOTa, YKCYCHAasl KHCIJIOTa, OJICMHOBas KHCIOTa, CTEapUHOBAsl KHCIIOTA,
III0K03a, GPYKTO3a, Kpaxmal, eJTi0J103a, TIIUIHH);

c(OPMHUPOBAHHOCTh YMEHHMSI ONpPENENATh BUIbl XUMUYECKOH CBSI3M B
OpraHUYEeCKUX COECTMHEHUAX (OJMHAPHBIC U KPATHEIE);

c(OpPMUPOBAHHOCTh YMEHUS MNPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS
oprannueckux BemecTB A. M. byrnepoBa s 0ObsSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAacChl
BEILECTB;



chOpMUPOBAHHOCTh YMEHHUU  XapaKTepu30BaTh COCTaB, CTPOCHHE,
du3HUecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, 3TUJICH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metunoyraaueH-1,3, 6€H30J1, METAHOJ, TAHOJI, YTUJICHTJIMKOJb,
[JIMLEepUH, (GEHO, aleTalbAeTu]l, MypaBbUHAsl U YKCYCHasi KMCIOTHI, TJIIOKO03a,
Kpaxmayi,  [eJUII0JIO3a,  aMUHOYKCYCHash  KHUCJOTa),  HWLIIOCTPUPOBAThH
FEHETUYECKYI0 CBSI3b  MEXJAY HHUMU YPaBHEHUSAMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKITNI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh yMEHUS XapaKkTepru30BaTh HUCTOYHUKH
yIIEBOAOPOJHOTO ChIpbsi (HEe(PTh, MPUPOIHBIA Tra3, Yroyib), CIOCOOBI HUX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM IIPOYKTa
peaklM MO W3BECTHBIM Macce, O0OBEMY, KOJIHUYECTBY OJHOIO W3 HMCXOIHBIX
BEIIIECTB WUJIU MIPOJIYKTOB PEAKIIUH);

c(hOpMHPOBAHHOCTh YMCHHI BIAJETh CHCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCTIOJIB3YEMbBIX B XMMUU MPU U3YYECHUHU BEIIECTB
U XUMHMYECKHX  sIBIIeHUW  (HaOmtoleHue, W3MEpEHHe, OKCIEPUMEHT,
MOJEIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbICE XHMHUYECKHE 3HAHUA JJIS
OPUHATHS PEUNIEHUA B KOHKPETHBIX JKM3HEHHBIX CHUTYaIUSIX, CBSI3aHHBIX C
BEIIIECTBAMU U X MPUMEHEHUEM;

c(OPMUPOBAHHOCTh ~ YMEHHMM  COOJIOAaTh  TpaBWia  IOJb30BAHUSA
XUMHUYECKON MOCyAol M J1TabOpaTOpHBIM O0OpPYJOBaHHMEM, a TakKKe IpaBuia
oOpallleHHsI C BEIeCTBaMU B COOTBETCTBUM C MHCTPYKIUSIMHU O BBITTOJHEHUIO
1a00paTOPHBIX XUMUYECKHUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TIUIAHUPOBATh W BBIMOJIHATH XUMUYECKUN
AKCHEPUMEHT (MPEBPAILCHUS] OPraHMYEeCKUX BEIIECTB IpU HAarpeBaHUW,
NOJIyYCHHE OJTWICHA M U3YYEHUE €ro CBOMCTB, KAaueCTBEHHbBIC pPEaAKIUU
OpPraHUYECKUX BEIECTB, JCHATypalusi OEJIKOB MpPU HArpeBaHWU, IIBETHBIC
peakuuu OENKOB) B COOTBETCTBUM C MpaBWJIAMHU TEXHUKH O€30MACHOCTU TPHU
oOpalieHn ¢ BelleCTBAMH U Jab0opaTOpHBIM OOOpYIOBaHUEM, MPEACTABISATH
pe3ynbTaThl XUMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid W (HOPMYyIUpPOBATh BBIBOJBI HAa OCHOBE JSTHUX
pE3yNbTATOB;



c(hOpPMUPOBAHHOCTh YMEHHI KPUTUYECKH aHaTU3UPOBATH XHUMHUYECKYIO
uH(POpPMaLIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MAacCOBOM
uHopmanmu, TaTepHeT 1 apyrux);

c(OPMHUPOBAHHOCTh YMEHUW  COOJIOJATh  MpaBUJia  SKOJOTUYECKH
1eJ1€CO00pa3HOro TOBEACHUS B OBITY W TPYJOBOM MAESITEIHOCTH B MLEISAX
COXpaHEHUsI CBOETO 370POBbI U OKpYKAIOLIEH MPUPOIHON Cpelbl, 0CO3HABATh
OMAaCHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI OMPENEIEHHBIX OPraHUYECKUX
BEIECTB, TOHUMAast cMbIch mokazatens [1JIK, moscHsITh Ha mpuMepax crocoObl
YMEHBIIICHUSI U TPEIOTBpALEHUS HX BPEIHOTO BO3JICUCTBUA HA OpPraHU3M
YEJIOBEKa,;

JUTsl OOYYaOIIMXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/IOPOBbS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CIA0OBUAAIMIMX OOYYaroIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpailing pnga  3anucu
XUMUYECKUX HOopMyIL.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSI Kypca «OOIas U HeopraHuyeckas
XUMHUSD» OTPAkKaIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBCHHO-HAYYHON KAapTUHBI MHUpa, POJM XUMHUHW B TO3HAHWUU SBJICHUU
npuposibl, B (OPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaAaMOTHOCTH, HEOOXOJAMMOW IJISi PEIICHUS] MPAKTHYCCKUX
3a71a4 ¥ DKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
IIPUPOTHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XUMUUYECKUU DJIEMEHT, aToM, M30ToT, S-, p-, d-
AJNIEKTPOHHBIE OpPOUTATN aTOMOB, WOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIECHb OKHUCJIECHUS, XUMUYECKas
CBsI3b (KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTATUIMYECKAs
pEeILIETKA, TUIIBI XMMUYECKUX PEAKIINI, PACTBOP, SJEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHMCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakiuu, XMMUYECKOE PaBHOBECHE); TEOPUU MU 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOW AuccolManuu, nepuoandeckuii 3akon 1. . Menpaeneesa,



3aKOH COXPAHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAILCHUS
SHEPruM NPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH SI3bIK
XVMMHWH, MUPOBO33PCHUECKHE 3HAHUSA, JIeKAlMe B OCHOBE ITIOHUMAaHHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (DaKTOIOTHYECKHEe
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUH M OE€30MaCHOM HCIOJIb30BaHUU
BaXHEUIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKOU NEATETbHOCTH
YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKU TIOHITHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS
IIPY OIUCAHUU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJI30BaTh XUMHUUECKYI0 CUMBOJIUKY JJIs
coctaBieHuss GOpMya BEHIECTB W ypaBHEHUH XMMHUYECKUX pEaKIluii,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanmbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HETalI€Has U3BECThb, MUThEBAs COJIA, MUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUW OIpPEACNATh BaJCHTHOCTh M CTEICHb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBsi3M (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHUAX, THUIl KPUCTAUIMYECKOW PEWETKA KOHKPETHOrO BEUIECTBA
(aTomHas1, MOJIEKYJISIpHAsL, HOHHASI, METAIIMYECKAs ), XapaKTEP CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHNU;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAIJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpPEIeIEHHOMY KJaccCy/TpyIine
coeMHEHU (TPOCThIE BEIIECTBA — METAJIBI M HEMETaUlbl, OKCHJIBI,
OCHOBaHMS, KUCJIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MIEPUOIAYECKOTO 3aKOHA
J. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSICHUTEILHYIO U MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKUX 3jeMeHTOB |1—4 mepuonoB Ilepmoamyeckoil CUCTEMBI
xuMuueckux sneMentoB JI. M. MenneneeBa, ucCnonb3ys MOHATUS «s-, p-, d-
3JIEKTPOHHBIE opouTaINY, «QHEPreTUYECKUE  YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XHMHUYECKHUX DJJIEMEHTOB H UX
COCMHEHUHN MO MepHoaaM U rpynnaMm llepuoandeckor CUCTeMbl XUMHUYECKUX
sanemeHToB [[. 1. Mennaeneena;



c(hOpMHPOBAHHOCT, YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB,
MIOJITBEPKIATh CYIIECTBOBAHUE T€HETHUECKOHN CBSI3U MEKIY HEOPTaHUYECKUMU
BEIICCTBAMH C TIOMOIIIHIO YPaBHEHUH COOTBETCTBYIONIUX XUMHUYECKHIX PEAKITHIA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIUPOBATh XUMUICCKUE PEAKIIHH 110
Pa3IMYHBIM MPU3HAKaM (YUCITY M COCTaBy PEarupyrolIux BEUIECTB, TEIUIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHUS dJIEMEHTOB, 00paTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUH COCTABIISITH YPAaBHCHHSI PEAKITUI Pa3THIHbIX
TUTIOB, TOJHBIE W COKpAUIEHHBIE YypaBHEHUS peaKIMii HOHHOTO OOMEHa,
YUUTBIBAS YCJIOBHUS, PU KOTOPHIX 3TU PEAKIIMU UYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTaB PAa3IMYHBIX HEOPraHUYECKUX BEIECTB, PaCIO3HABATH
OTMBITHEIM  TyTEM  HWOHBI, TMPHUCYTCTBYIOIIHE B  BOAHBIX  PacTBOpax
HEOPTaHWYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUH PACKPHIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIMA TIOCPEIACTBOM COCTABJICHHUS DJCKTPOHHOTO
OanaHca dTUX PEaKIInii;

chOPMHUPOBAHHOCTh ~YMEHHUM  OOBSICHATH  3aBUCHMOCTh  CKOPOCTH
XUMUYECKON peakiuu OT Pa3IMuHbIX (PAKTOpOB; XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3EHCTBUS (TPUHITUTT
Jle IllaTenne);

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHUYECKHE TIPOIIECCHI,
JIeKaIIre B OCHOBE MPOMBIIIICHHOTO MOJTYYEHUs CEPHON KUCIOTHI, aMMHaKa, a
TaKkke C(OPMUPOBAHHOCTH MPEACTABICHUI 00 OOIMX HAYYHBIX MPUHITUIIAX U
HKOJIOTUYECKUX MPOOIeMaX XUMUIECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCIICHUS C HCIIOIH30BAHUEM
TIOHATHS «MacCcoBas JOJIS BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHU Ta30B
Ipy XUMHUYECKHX pEaKIUAX, MacChl BellecTBa WM 00BEMa Ta30B IIO
WU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM OO0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMM BEUIECTB, TEIUIOBOTO 3(derra peakuun Ha OCHOBE
3aKOHOB COXPAHEHMS MACChI BEIIIECTB, MPEBPAIICHHS U COXPAHEHHS YHEPTUH;

chOpMHUPOBAHHOCT, ~ YMEHHH  COONIONAaTh  TpaBWja  IOJIH30BAHUS
XUMUYECKON TIOCYZI0M W JTaOOpaTOPHBIM 00OPYIOBaHHWEM, a TAKXKe IMpaBUiIa
oOpareHusi ¢ BEHIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJIHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OIIBITOB;



c(hOpPMHUPOBAHHOCT, YMEHUW TUIAHUPOBATh W BBIMOJIHATH XUMUYCCKUN
JKCIIEPUMEHT  (pa3lioKEHUEe  IEepOKCHIa  BOAOPOJAa B  IMPUCYTCTBUU
KaTanu3aropa, ONpeNeJeHUEe Cpelbl pPACTBOPOB BEHIECTB C IMOMOIIBIO
YHUBEPCAIBHOTO WHIUKATOPA, BIMSHHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakiM, Peakiui HOHHOTO OOMEHa, Ka4yeCTBEHHbIC peaklMh Ha
cynbdar-, kapOOHAT- M XJIOPHUA-aHUOHBI, HAa KAaTHOH aMMOHHUS, pEIICHHUE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Mertamwey u  «Hemeramisl»y) B
COOTBETCTBUHM C TMpaBWIAMHM TEXHMKH O€30MacHOCTH TpH OOpalieHuu ¢
BEILIECTBAMH M J1a0OpPaTOpHBIM OOOpPYJOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3alUCH YPABHEHHM COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJNYy4aeMYyI0 M3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MacCCOBOM
KOMMYHUKaIu, MTHTepHET U Jpyrux);

chOpMHUPOBAHHOCTh ~YMEHHMU  COOMIOJATh TpaBWia  HKOJOTHUUECKHU
LEJIECO00PA3HOro MOBEACHUS B OBITY W TPYIOBOM JAESITEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 370POBbI M OKpY)KaroLIeH MPUPOIHON Cpelbl, 0CO3HABATh
OMAaCHOCTb BO3JICUCTBUSA Ha >KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEILECTB,
noHuMast cmbic  mokazatens [IJIK, moscHATP Ha npuMepax CIOCOOBI
YMEHBIICHUSI W MPENOTBPACHUSI UX BPEIHOIO BO3JCHUCTBUS HA OPraHU3M
YeJI0BEKa,;

JUTs1 OOYYaroIIMXCSA C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3[I0POBbS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CHETBIX W CIA0OBUASIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3nauenuid JI.  DBpaitna npns  3amucu
XUMUYECKUX (OPMYII.
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10 YPABHEHHIO
XUMHYECKOH
peakuuu

12

ApeHsr:
OeH301 U
TOJIYOIL
ToKCUYHOCTH
apeHoB




13

I'enernueckas
CBSI3b
YTJIEBOJIOPOIO
B)
MIPUHAIEKAL]
HX K
pa3IUYHBIM
Kjaccam

14

[IpupoaHbie
WCTOYHUKH
yIJI€BOAOPOAO
B: IPUPOHBIN
ra3 u
MIOIIyTHBIE
HeTsIHbIE
rassl, HeTh U
MIPONYKTHI €€
nepepadoTKu

15

O06o06meHue u
CHCTeMaTH3aIl
WS 3HaHUM 110
paszaeny
«YrieBonopon
BI»




16

KonTposbnas
pabora 1o
pasneny
«YTI1eBo10pona
BI»

17

Ananus
KOHTPOJIbHOU
paboThl.
[Ipenenbubie
OJHOATOMHBIE
CIIUPTHI:
METaHOI U
3TaHO.
Bonoponnas
CBSI3b

18

MHOT0aTOMHEBI
€ CIIUPTHIL:
STUJICHTJINKOJI
b U IIIMLEPUH




19

®eHoI:
CTpPOCHHUE
MOJICKYITHI,
(buznveckue u
XHMHYECKHE
CBOICTBA,
MIPUMEHCHHE

20

Anpnerunnr:
bopmanbpaerun
u
alleTalbJICTU/I.
AneroH

21

OJIHOOCHOBHBI
€ IIpeieNIbHEIE
KapOOHOBBIE
KHCJIOTBI:
MypaBbHHAS U
yKCyCHast

22

IIpaxTrueckas
paborta Ne 2.
«CBolicTBa
pacTBopa
YKCYCHOH
KHCIIOTBD)




23

CioxHble
3(uphI KaK
MIPOU3BOIHBIC
KapOOHOBBIX
KHCJIOT.
Muoponus
CJIOKHBIX

a¢upoB

24

Kupsbi:
THJIPOJIU3,
MIPUMCHCHHE,
Ouosiorunyecka
Sl POJTb )KHPOB.
Mgina Kak
COJIM BBICIIHX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIEE
JNIEUCTBUE




25

VTIeBoanl:
COCTaB,
KJaccupuKanu
s1. Baxxnenmne
MpeACTaBUTEN
H: TIIFOKO034,

¢dbpykTO3a,
caxaposa

26

Kpaxman u
LEJUTI0JI03a
KaK
IIPUPOJIHBIE
IIOJINMEPBI

27

O06o06meHue u
CHCTeMaTH3aI]
W 3HAHUH 110
pazaeny
«Kucnopoacon
eprkaiue
OpraHUYEeCcKUe
COCTUHEHHUS




28

KontposbHas
pabota mo
pazueny
«Kucnopoacon
eprkaiue
OpraHUYECKUE
COEIMHEHUS

29

Ananus
KOHTPOJIbHOM
paboTHLI.
AMUHBI:
METUJIAMUH U
AHWJINH

30

AMMHOKHCIIOT
BI KaK
amgoTepHbIe
OpraHUYECKUE
COCIMHEHMUS,
X
OMOJIOIrHYECKO
€ 3HaYCHHE.
Ilenrtuabl




31

benkn xax
MIPUPOTHBIC
BBICOKOMOJICKY
JISIpHBIC
COEIMHEHHUS

32

OCHOBHEBIE
MMOHSTHS
XAMUH
BBICOKOMOJIEKY
JISIPHBIX
COCTMHCHUI

33

OcHoBHBIE
METOBI
CHHTE3a
BBICOKOMOJIEKY
TISIPHBIX
COCIUHCHHH.
IInacT™maccsl,
Kay4yKu,
BOJIOKHA




34

Pe3epBHbIit
YPOK

OBII[EE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

B
ce
ro

KonTpo
JIbHbIE
padoThI

pakTn4
ecKue
padoThI

Jlara
u3yq
eHusl

JIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMHAYECKUH

3JIEMEHT. ATOM.

DJIeKTpOHHAas
KOH(HUTypanus
aTOMOB




ITepuoanueckuit
3aKOH U
Ilepuonnueckas
cucrema
XUMHYECKUX
snemenTtoB 1. U.
Meuneneesna.
3aKOHOMEPHOCTH
M3MCHCHUS
CBOMCTB
XUMHYECKHUX
3JIEMEHTOB M UX
COE€IMHEHUH 110
rpymnmam u
MepruoIaM.

Crpoenue
BEIIECTBA.
Xumuaeckas
CBSI3b, €€ BUIEL.
MexaHu3Mbl
o0pazoBaHUs
KOBaJICHTHOM
CBSI3H.
Bonoponnas cBa3b




BanmenTHOCTS.
DIIeKTPOOTpHULIATET
bpHOCTL. CTEreHb
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonstue o
JICTIEPCHBIX
CHCTEMAX.
HMctunHbie u
KOJIJIOUTHEIE
pacTBOPBHI.
MaccoBas noins
BEIIIECTBA B
pactBope




Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
I'eneTnueckas
CBSI3b
HEOPTraHUYECKHUX
BCIICCTB
Pa3IUYHBIX
KJIaCCOB

Krnaccudukanus
XUMHUYECKHUX
peakuuii B
HEOPraHUYECKOU U
OPraHUYeCKOU
XUMHH. 3aKOH
COXpaHEHHUsI MaccChl
BEILECTB. 3aKOH
COXpaHEHUs U
MIpEeBpaIICHHS
SHEPTUH NPHU
XUMHUYECKHUX
peaKIusIX




CxopocTh
peaxIuu.
®DakTophl,
BIIUSIOLIUE HA
CKOPOCTb PEaKIUH.
O6parumbie
peaKkIuu.
XUMHYECKOE
paBHOBecHE

IIpakTnueckas
pabora Ne 1.
Bisinue
pa3IMYHBIX
(dbakTopoB Ha
CKOPOCTh
XUMHYECKOU
peakuu

10

DIEeKTPOTUTHIECKAS
JUCCOLIAITHS.
[Tonsitre o
BOJIOPOJTHOM
nokazatesne (pH)
pactBopa. Peakiuu
HOHHOTO OOMEeHa




11

I'mpponns
OpPraHUYECKUX U
HEOPraHUYECKUX
BCIIIECTB

12

OKHUCINTENIBHO-
BOCCTAHOBUTEIbHEI
€ PeaKIuH.
ITousitre 00
AIEKTPOIIU3E
pacIuiaBoB u
pacTBOPOB coJiel

13

O6o06menne u
CUCTEMAaTHU3aLHs
3HaHUI MO pa3feny
«Teopernueckue
OCHOBBI XUMUN»

14

KonTponbHas
pabora o pazaeny
«Teopernueckue
OCHOBBI XUMHUH




15

Ananus
KOHTPOJbHOU
paboTel. MeTansl,
UX IMOJIOKEHHE B
ITepuoanueckoit
cucreme
XUMUYECKHUX
anemenTtoB Jl. U.
MeHnnesneesa u
0COOEHHOCTH
CTPOEHUS aTOMOB.
O6mmue
¢duznueckue
CBOICTBA
METaJUIOB

16

CnuiaBbl METAJJIOB.
DIEKTPOXUMHUYECK
1505 Q0
HaIpsHKEHUN
METaJIJIOB.
CniocoOb1
MOJTYYEeHUS
METAJIJIOB




17

XuMudeckue
CBOIICTBa
MeTaJuIoB (HATpHUH,
KaJIni, KaJIbIIHH,
MarHui,
AIIOMHUHUI) U UX
COCIMHEHU I

18

XuMHudyeckue
CBOMCTBA IIMHKA,
MEJIH U UX
COE€IMHEHUN

19

XUMHYECKHE
CBOIICTBa Xpoma,
JKene3a U ux
COECTUHEHUN

20

[TpakTnueckas
pabota Ne 2.
Pemenne
AKCIIEPUMEHTAIBH
BIX 3aJ1a4 II0 TEME
«MeTanibi»




21

Hewmerannel, ux
MOJIOKCHHUE B
Ilepuonnueckoi
cucTemMe
XUMHUYECKHUX
snemenToB 1. U.
MennesneeBa u
0COOCHHOCTHU
CTPOCHHUSI aTOMOB.
duznveckue
CBOICTBA
HEMETaJIOB.
Annorponust
HEMeTaJuIoB (Ha
npuMepe
KHCIIOPO/Ia, CEPBI,
dochopa u
yrieposia)

22

XuMudyeckue
CBOMCTBa
rajoreHoB, CEPLI U
UX COCJIMHEHMI




23

Xumudaeckue
CBOMCTBA a30Ta,
docdopa u ux
COCIUHCHHI

24

Xumudaeckue
CBOMCTBaA
yriaepojaa, KpeMHUs
U UX COCIUHEHUN

25

[IpakTuueckas
paborta Ne 3.
Pemenue
AKCIIEPUMEHTAIbH
BIX 33J1a4 110 TEME
«Hemeranabny

26

0O00011eHuEe U
cucTeMaTu3anus
3HAHUM T10 TeMe
«Hemertanmby.
Brraucnenus 1o
YpaBHEHUSM
XUMHYECKHUX
peakuu u
TEPMOXUMHUYECKHE
pacuEThl




27

KonTponbHas
pabora 1o remam
«Metamib» u
«Hemeraiutb»

28

AHaM3 KOHTPOJbHOU
paboTHI.
Heopranunueckue u
OpraHUYEeCKUe
KHCIIOTBHI.
Heopranuueckue u
OpraHuYecKue
OCHOBaHUS

29

AmdoTtepHbie
HEOPTaHUYECKUE U
OpTaHHYECKUE
COCTUHEHHUS.
I'enernueckas
CBSI3b
HEOPraHUYECKUX U
OpTaHHYECKUX
BEIIIECTB




30

Hayunbie MmeTo1b1
O3HAHUS

31

Ponp xumuu B
obecrneyeHnn
9KOJIOTHYECKOH,
SHEPIreTHYCCKOU U
UIIEBOU
0e301macHOCTH

32

[IpencraBnenus o6
00X HAayYHBIX
MPUHITUTIAX
MIPOMBITIUIEHHOTO
MOJTYyYCHUS
Ba)KHEHIIINX
BEIIIECTB

33

Yenosek B mupe
BEILIECTB U
MaTepHaJIOB.
XuMUs 1 310pOBbE
YyeJIoBeKa




34

Pe3sepBHBI# ypoK

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

34




IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMDBI
10 KITIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAThl OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMbI
cpeaHero o01ero oo0pa3zoBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpraHquCKOﬁ XHUMHNHU

1.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XUMHYECKOH COCTABIIIONICH €CTCCTBCHHOHAYYHOW KapTHUHBI
MHUpa, POJIM XMMHHU B TO3HAHWW SIBJICHUW TPUPOIBI, B (DOPMHPOBAHUHM MBIIIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBLHOW TIPaMOTHOCTH, HEOOXOAMMOM Ui pElIeHUs MPAKTHUECKUX 3ajad U
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOI cpesie




1.2

Bianenune cucTeMONM XHMMUYECKUMX 3HAHUW, KOTOpAass BKIIOYAET: OCHOBOINOJIATAIOIIME TOHATHUSA
(Monekysa, BaJIGHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHYECKasi CBA3b, MOJIb,
MOJIIpHAas Macca, MOJSPHBIA O0BEM, YIJIEPONHBIN CKeleT, (YHKIHMOHAIbHAS TpYyINa, paauKal,
M30MEPUsL, H30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YIIIEBOAOPOIBI, KUCIOPOA- U a30TCOACPIKALLINE
COeIMHEHUs, OMOJIOTMYECKU aKTUBHbIC BellecTBa (yIJI€BOJbI, KHUPbI, OEIKH), MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COCIMHEHUS); TEOPHUH U 3aKOHBI (TEOPHS XUMHUYECKOTO
CTpOoeHHs opraHudeckux Bemects A.M. byTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
dakToNornuecKue CBEACHUS O CBOICTBaX, COCTaBE, MOJIYUEHHU U OE30MacHOM HCIOIb30BaHUH
BOXHCHIINX HEOPTraHWYECKUX M OPraHWYECKUX BEIICCTB B OBITY M NPAKTHYECKOH EATCIBHOCTH
YyeJIOBEKa

1.3

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATE XApPAKTCPHBIC TMPU3HAKU HOHHTI/Iﬁ, YCTaHABJIMBATh HX
B3aUMOCBA3b, HUCIIOJB30BATL COOTBCTCTBYIOIIHUE TIIOHATHA IIpU OINHWCAHHUU COCTaBa, CTPOCHHUA U
HpeBpaH_[eHI/Iﬁ OpTraHU4YCCKUX CO€OUHEHMI




1.4

c()OPMUPOBAHHOCTh ~ YMEHUH  HCIIONB30BATh  XUMHYECKYI0 CHUMBOJIUKY JUII  COCTaBJICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpali€HHOI) (GopMyn OpraHM4YecKHX BELIECTB U
YpaBHEHUH XHMHUYECKUX PEaKIMil, M3roTaBIMBaTh MOJEIM MOJIEKYJ OpPraHMYeCKHX BEILECTB IS
WJUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

CdopMupoBaHHOCTh YMCHHI YCTaHABIMBATH MPUHAICKHOCTh N3yUYEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBYy U CTPOEHUIO K OIpeeIEHHOMY Kilaccy (Tpylnne) COeAMHEHUH (YrieBo0pO/Ibl, KUCIOPO U
a30TCOJIEpIKAIINE COCAMHEHHUS, BBHICOKOMOJICKYJISIPHBIE COEIUHEHMs), JaBaTh MM Ha3BaHUS IO
cucremaruueckoit Homenknatype (IUPAC)

1.5

ChopMupoBaHHOCTH yMEHUSI ONPEACTATh BUABI XMMHUYECKOH CBS3M B OPraHUYECKHUX COCIHMHEHUSX
(oguHapHBIE U KpaTHbBIE)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHHUA NPUMCHATL: ITOJIOKCHUA TCOPUU CTPOCHUA OPraHNYCCKUX BCHICCTB AM.
B}’TﬂepOBa JUIS OOBSACHCHHSI 3aBHCHMOCTH CBOMCTB BCIHICCTB OT HMX COCTaBa W CTPOCHUA; 3aKOH
COXpPaHCHUA MAaCChbl BEIICCTB

VYrneBogoponsl.  Kucnopoaconmepkamme W a30TCOAEp)KAllMe  OpPraHWMYECKHE  COSAMHEHHUS.
BbicokoMOeKyIsipHbIE COETMHEHUS




2.1

CdopMupoBaHHOCTh YMEHHI TPUBOIUTH TPUBUAIBHBIC Ha3BaHUS OTACIBHBIX OPTAaHUYECKUX BEIICCTB
(3THIICH, TIPONMJICH, AlEeTHJICH, 3TWJICHIJIMKOJb, TNIMIEPUH, (DEHO, (OopMaibIerua, aneTaabIeTHI,
MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa, CTEApUHOBAs KHCJIOTA, TJIIOKO3a,
bpyKTO3a, Kpaxmall, IEUTFI03a, TITUIIH)

2.2

CdopMupoBaHHOCTh yMEHUW XapakTEepHU30BaTh COCTaB, CTPOCHUE, (PHU3NYECKHE U XUMUYECKHE
CBOMCTBA THIHMYHBIX IPEACTABUTEICH PA3IUYHBIX KJIAaCCOB OPraHUYEeCKUX BEINECTB (METaH, 9TaH,
STWJICH, TPOINWJICH, ameTuieH, OyraaumeH-1,3, wmerwiOyramuen-1,3, O€H301, METAaHON, 3TaHOI,
STHUJICHIJIUKOJIb, FJII/IIIepI/IH, CI)CHOJI, alcTaabaCrua, MypaBI)I/IHaSI nu YKCYCHaﬂ KHCJIOTHBI, TIJIFOKO3a,
Kpaxmall, [eJUTF0JI03a, aMHHOYKCYCHAsI KHCIIOTa)

23

ChopMupOBaHHOCTH YMEHHMS  HWJUIIOCTPUPOBATH TI'€HETHYECKYI0 CBSI3b  MEXKJIY TUIHYHBIMU
IIPEICTAaBUTENSAMH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPaBHEHUSMHU COOTBETCTBYIOIIUX
XMMUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYIT

24

ChopMHpPOBAaHHOCT, YMEHHSI XapaKTepU30BaTh MCTOYHUKUA YIIIEBOJAOPOJHOTO ChHIpbs (HE(DTH,
MPUPOJHBIN Ta3, Yrojib), CHOCOOBI HMX TMEepepabOTKH W TPAKTUYECKOE NPUMEHEHHE IMPOJIYKTOB
nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTh YMEHHI BIIAJCTh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX HAyYHOTO MMO3HAHUS,
UCIIOJIb3YEMBIX B XMMUHM MPU U3YyUYEHUU BEILECTB M XUMHUYECKUX SIBJICHUH (HaOIto/leHne, U3MEpeHue,
HKCIIEPUMEHT, MOJIECIHPOBAHUE), HCIOJIb30BAaTh CUCTEMHbIE XMMHMUYECKHUE 3HAHUA [UIsl MPUHATHS
pelIeHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAILUAX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM

3.2

CdopMupoBaHHOCTH YMEHHH COOJIFONAaTh TpaBWiIa TIOJB30BAaHUS XUMHYECKOH TIOCYIOH |
nabopaTOpHBIM 000PYIOBAaHUEM, a TaKXKe MpaBWiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKIHUSMU O BBITOTHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIBITOB

33

CdopmMupoBaHHOCTh YMEHUN IJIAHUPOBATh U BBIMOIHATH XUMUYECKHUM SKCIIEPUMEHT (IIPEBpAICHUS
OpPraHMYEeCKHX BEUIECTB IPU HArpEBAHMM, IIOJIY4EHHE OTUJIEHA M UW3Y4YEHUE €ro CBONCTB,
KaueCTBEHHbIE PEaKIMM OPraHMYeCKUX BEIIECTB, JCHATypalus OENKOB IPH HarpeBaHWU, LIBETHbHIE
peakuuu O€NKOB) B COOTBETCTBMM C TpPAaBWJIAMH TEXHUKH O€30MacCHOCTH NpU OOpallleHUuH C
BEIIECTBAMM U  JAaOOpaTOpPHBIM  00OpYIOBaHMEM; TMPEACTABIATh  PE3yJNbTaThl XUMHUYECKOTO
HKCIEpUMEHTa B (pOpMe 3alMcu ypaBHEHMH COOTBETCTBYIOIIMX PeakUui U (HOpMYIHPOBATH BBIBOJIBI
Ha OCHOBE DTHUX PE3YJIbTAaTOB




34

ChopmMupoBaHHOCTh YMEHHI NPOBOAUTH BBIYHUCICHHUS IO XMMHUYECKHM ypaBHEHHUSM (Macchl, 00BbEMa,
KOJMYECTBA MCXOJHOTO BEIEeCTBA WJIM MPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIHYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB MUJIU MPOYKTOB PEAKIIUH)

3.5

ChopMupoBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XMMUYECKYIO HH(MOPMAIHIO, TOIY4aeMyl H3
Pa3HBIX HCTOYHHUKOB (Cpe/IcTBAa MaccoBOM HH(pOpMaIum, ceTb IHTEpHET U ApyTHe)

3.6

ChopMupoBaHHOCTh YMEHHI COOJIFONATH MPaBWIa YKOJOTHYSCKH IEJIecO00pa3HOTO TOBEICHUS B OBITY H
TPYZIOBOM [JEATEIbHOCTH B LEIAX COXPAHEHMsI CBOETO 3J0pPOBbS M OKPYXAIOLIEH INPUPOIHOM Cpenbl,
OCO3HABaTh OINACHOCTh BO3JICUCTBHS Ha KHMBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHMYECKHX BEIIECTB,
noHumas cmbicn mokasarens [IJIK (mpenmenpbHO AOMycTMMOW KOHIIEHTpAIMH), MOSCHATH HAa MpUMeEpax
CrocoObl YMEHBIICHHS U MPEIOTBPAILEHUS X BPEIHOTO BO3ICHCTBHS Ha OpraHU3M YelIOBeKa

11 KITACC




Kon
nposepsie
MOT0
pe3yJbTart
a

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
001ero o0OpazoBaHus

TeOpeTI/I‘leCKI/Ie OCHOBBI XMUMHNH

1.1

Brnagenne cucrtemMoil XMMHYECKMX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIIUE MOHATHS (XMUMUYECKUN DJIEMEHT,
aToM, DJIEKTPOHHasg O000JO0YKa aroma, S-, p-, d-d3JEKTPOHHbIE OpOWUTAM aTOMOB, HMOH, MOJIEKYyJa, BaJCHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTD, CTEICHh OKHCICHUS, XHMHUYECKash CBs3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIM OO0BEM,
KpUCTAJITNYECKasl penI€TKa, TUIIbl XUMHUUECKUX Peaklnil (OKHCIUTEIhHO-BOCCTAHOBUTENBHBIE, DK30- U SHAOTEPMHUECKUE,
peaki MOHHOTO OOMEHa), pacTBOP, DIEKTPOJIUTHI, HEINEKTPOJIMTHI, AIIEKTPOIUTHYECKAs] AUCCOIMAIUS, OKUCIUTEND,
BOCCTaHOBUTEJb, CKOPOCTh XHUMHUYECKOW pEaklud, XUMHYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (TeopHs
aNeKTposuTHYecKo  nucconmanuu, [lepuommyeckuit  3akon J[.M. MenneneeBa, 3akOH COXpaHEHHs] MaccChl),
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XWMHUHU, (PAKTOJIOTUYECKHWE CBEIACHHUS O CBOMCTBAaX, COCTaBe, MOJYyYEeHUU U
0€301MacHOM HCIIOIH30BAaHUH BAXKHEUIITNX HEOPTAaHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JACSITEILHOCTH YEJIOBEKA




ChopMupoBaHHOCTh YMEHUI BBIABISATH XapaKTepHbIE MPU3HAKA M B3aUMOCBS3b HM3YYCHHBIX MOHSITHH, NMPUMEHATH
COOTBETCTBYIOILME IOHATHS IPU ONMCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKUX BEIECTB M MX IPEBPALLECHUM;

1.2
BBIABIIATE B3aUMOCBA3b XMMHYECKUX 3HAHUU C IOHATHAMU W IPEACTABICHUAMU APYIMX €CTECTBEHHOHAYYHBIX
IIPEAMETOB
13 Bnagenne OCHOBHBIMM METOJlaMU HAY4YHOI'O IO3HAHMS BELIECTB U XMMMUYECKUX SIBICHUN (HaONIOAE€HUE, U3MEPEHUE,
' AKCIIEPUMEHT, MOJICTTUPOBAHUE)
ChopMupoBaHHOCTh YMEHUI1 ONpeNeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB B COEAMHEHUSX
1.4 Pa3IMYHOIO COCTaBa, BUJI XUMHUECKOW CBsI3U (KOBAJEHTHAs, HOHHAs, METANINYeCKas, BOJOPOHAs) B COCAUHEHUSX,
TUI KPUCTAJUIMYECKON PEIETKY KOHKPETHOIO BelllecTBa (aTOMHasi, MOJIEKYJIsipHas, HOHHAsI, METaJuInYecKasi)
1.5 CdopMUpoBaHHOCT YMEHHMM ONPENENATh XapaKTep Cpebl B BOJHBIX PaCTBOpax HEOPraHMUECKUX COEAMHEHUN




CdopmupoBaHHOCTh YMEHUS KIacCU(PUIMPOBATh XMMHUYECKHUE PEAKIMU MO Pa3IMYHBbIM MpPU3HAKaM (YUCIY U COCTaBy

1.6 pearupyroIuX BEMIECTB, TEIIOBOMY 3(P(GEKTy peakiiu, U3MEHEHHIO CTEIICHEW OKHCICHHS 3JIEMEHTOB, 00PaTUMOCTH
peaKkiny, Y4acTHIO KaTalu3aTopa)
1.7 C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ COCTAaBJIATb YPABHCHUSA peaKHI/Iﬁ PAa3JIMYHBIX THUIIOB, ITOJIHBIC U COKpaHIéHHble YpaBHCHUA
' peakuuii MOHHOTO OOMEHa, YUUThIBas yCIOBUSL, IPU KOTOPBIX 3TU PEAKLMU UAYT 10 KOHIIA
ChopMUPOBAaHHOCTh ~YMEHHU TPOBOJUTH  PEAKIMM, TMOJATBEPKIAIOIINE KAa4eCTBEHHBIH COCTaB  Pa3IMYHbBIX
1.8 HEOPraHWYECKUX BELIECTB, pACIIO3HABATh OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HCOPTraHNYCCKUX BCIICCTB
19 ChopmupoBaHHOCTh YMEHHH pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX pEaKUUid MOCPEICTBOM

COCTAaBJICHHUSA 3JICKTPOHHOT'O OanaHca 3TUX peaKIII/Iﬁ

1.10

CdopmrpoBaHHOCT YMEHUH O0BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHN peaklMy OT pa3inyuHbIX (PaKTOpOB

CdopmupoBaHHOCT YMEHUI OOBSCHATH XapaKTep CMEIIEHUsT XUMUYECKOTO0 PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiicTBus (nmpunimn Jle [latense)




O61ua;1 N HCOPraHU4YCCKasaA XUMU

2.1

CdopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbici [lepuoanueckoro 3akona J[.M. MenzaeneeBa u 1eMOHCTPUPOBAThH €TO
CUCTEMATU3UPYIOIIYI0, 00BACHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOSHUE aTOMOB XMMHUYECKHX AJIEMEHTOB 1—4 mepromoB
[Tepuoaunueckoit cucrembl XuMuueckux snemeHToB [I.J1. MenzaeneeBa, UCHONb3Yysl NOHSATUS «S-, p-, d-DIIEKTPOHHBIE
opOUTANNY», «IHEPTeTUUECKUE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHUYECKHUX JIEMEHTOB U
UX COEIMHEHNH 10 neprogam U rpynnam Ilepuonnyeckoi cucremsl xumudeckux aieMeHToB J[. 1. Menneneesa
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ChopMHpPOBAaHHOCTH YMEHUHN XapaKTepU30BaTh (OMUCHIBAThH) OOIINE XMMUUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIICCTB
pPa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T'€HETUUYECKOW CBSI3U MEXKIY HEOPTraHWYECKHMMH BEIIECTBAMHU C
MTOMOIIbIO YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN

2.4

ChopMUpOBAaHHOCTh YMEHHWH yCTaHABIMBATh NPHHAUICKHOCTh HEOPraHUYECKMX BEIISCTB IO HMX COCTaBy K
omnpenenéHHoMy Kiaccy (Tpymrme) coeauHeHU (IMTPOCThIe BEMIECTBA — METAUIBI M HEMETAJUTbI, OKCHIbI, OCHOBAHHUS,
KHUCITIOTHI, aM(OTEpHBIE TUAPOKCUIBI, COITH)




2.5

CdopMUpoBaHHOCTH YMEHHI UCIIOJIB30BATh XUMUUECKYIO CUMBOJIUKY JUISI COCTaBJIEHUs (DOPMYIT BEIIECTB U YpaBHEHHI
XUMUYECKUX peaknuid, cucreMarndeckytro HoMmeHknatrypy (IUPAC) u TpuBManbHbBIE Ha3BaHUA OTACIBHBIX
HEOPraHMYECKUX BeIIecTB (yrapHblil ras, yriaeKucibli ra3, aMMHUak, raiméHas M3BecTb, HeraméHas U3BeCThb, IUTheBast
coJia, MUPUT U JIPYTHE)

2.6

CdopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHUCHIBATh) OOIME XUMUYECKHE CBONCTBA HEOPTaHUYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHWE T'€HETUYECKOW CBS3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN

2.7

CdopMUpOBaHHOCTh YMEHUH IUIAHUPOBAThb M BBIMOJHATH XMMHUYECKUH SKCIEPUMEHT (pa3joKeHUue NepoKcHuaa
BOZIOPO/A B IPUCYTCTBUU KaTaJIM3aTOpPa, ONPENEICHUE CpeAbl PAacTBOPOB BEIIECTB C INOMOIIBI YHHBEPCAIBHOTO
WHAMKATOpa, BIIMSHUE Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMMYECKOM peakluu, peakluud HOHHOro oOMeHa,
KaueCTBEHHbIE peaKkluu Ha cyabdar-, kapOOHAT- U XJOPUA-aHUOHBI, Ha KaTHOH aMMOHHSA, pELIEeHHE
HKCIEPUMEHTANbHBIX 3a7ad 1o TeMaM «Mertamasl» U «Hemeramibl») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30IaCHOCTH TpH OOpallleHMH ¢ BeIIeCTBaMU M Ja0OpaTOPHBIM OO0OPYAOBAaHHEM; MPEACTABIATh PE3yJIbTaThl
XMMHUYECKOT0 3KCIIepUMEHTa B (hopMe 3aliCu YpaBHEHUI COOTBETCTBYIOIUX pPeakUMi M (hOpMYyIUpOBaTh BBIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB




2.8

CdopmMupoBaHHOCTh YMEHHMIl cOONIOAAaTh MpaBWiIa MOJIb30BAHUS XHUMHUYECKOH Tmocylaol U 1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXe MpaBuia OOpallleHUsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBINOJTHEHUIO
71a00paTOPHBIX XUMUUYECKHUX OIBITOB

2.9

ChopMupoBaHHOCTH yMEHHWI XapaKTepH30BaTh XUMHUYECKHE IPOILECCHI, JEKAIIMe B OCHOBE IPOMBIIUIEHHOTO
MIOJIyYEeHHUsI CEPHOM KHCIIOTBI, aMMHaKa, a Takke COPMHUPOBAHHOCTD MPEACTABICHNN 00 OOIIMX HAYYHBIX MPHHIUIAX
¥ 9KOJIOTMYECKHX Mpo0IeMax XMMHYECKOTO IPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh MPEJCTABICHUH O XUMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIU
XUMHU B TO3HAHUM SIBJICHUN NPHUPOJBI, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYpbl JINYHOCTH, €€ ()YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOTUMOM Il pElIeHMs MPaKTHUECKUX 3aad U SKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IPUPOJIHOM cpene

3.2

ChopMupoBaHHOCTh YMEHHMI KPUTHUYECKH AaHAIM3MPOBATH XMUMHUYECKYI0 WH(POpPMAIHIO, TOJYyYaeMyl H3 pPa3HbBIX
UCTOYHHUKOB (Cpe/ICTBa MacCOBOIl KOMMYHHUKALIUH, ceTh IHTEpHET U Jpyrue)




3.3

CdopmupoBaHHOCTh YMEHUH COOJIOATh IMpaBUJIa 3KOJOTHYECKH 1€71eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
NeSITeNIbHOCTH B LIETISIX COXPAHEHUsSI CBOETO 3[I0POBBS M OKPY’KAIOIIEH MPUPOTHOM Cpeibl

3.4

Oco3HaBaTh OIIACHOCTH BO3ﬂCﬁCTBHﬂ Ha JXUBBIC OPraHU3MbIL OHpeIIeJIéHHI)IX B€IICCTB, ITIOHNUMAas CMBICJI ITIOKa3aTCJIAd HI[K,
IMOSCHATH Ha IpUMEpax CIIOCOOBI YMCHBIICHUA U MPEAOTBPALICHHA UX BPCAHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4C€JIOBCKa

3.5

Cq)OpMI/IPOBaHHOCTB YMeHI/Iﬁ MNpOBOAWUTL BBIYUCIICHUA C MCIIOJIB30BAHUCM IIOHATHUA «MaCCOBasA MOOJIA BCHICCTBA B
pacTBOpPCH, 00OBEMHBIX OTHOIICHUM Ta30B pru XUMHUYCCKHUX PCaKIHAX, MACChbl BCHICCTBA WHIIN 0o0bEéMa Ta3oB IO
HU3BCCTHOMY KOJMYCCTBY BCIICCTBA, MACCC WA O6’béMy OIHOTO M3 YYACTBYIOHIUMX B PCAKIHUHN BCHICCTB, TCILJIOBOI'O
3(1)(1)eKTa PCaKkiiu Ha OCHOBEC 3dKOHOB COXPaHCHHA MACChI BEIICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPIUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Konx

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipeamer opraHuyeckod XUMHUU: €€ BO3HMKHOBEHHE, PAa3BUTHE M 3HAUYECHHUE B IOJYYEHUU HOBBIX BEIIECTB M MaTEpPUAJIOB.
Teopus cTtpoeHust opraHudeckux coequHeHnii A.M. bytiepoBa, €€ 0CHOBHBIE MOJI0KEHUS

CrpykTypHBIe (OPMYIIBI OPraHUYECKUX BEIIECTB. [ 'oMoiorus, nsoMmepus. XUMHUYECKasl CBS3b B OPraHUYECKUX COCIUHEHUSIX

1.2
— OJIMHApPHBIC U KpaTHbIC CBsI3H. [IpeacTaBieHue 0 KIacCU(pUKAIMNA OPraHMYSCKUX BELICCTB
13 HomeHnkimaTypa OpraHMYecKHX COEJIMHEHHH (CHCTeMaTHYecKas) W TPHUBHAIBHBIC HA3BAaHUS BAKHCWIINX MPEIACTaBUTECH
’ KJIaCCOB OPraHWYECKUX BEIIECTB
2 | YrneBoxopoabl
51 AJTKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUI psil. MeTaH U 3TaH — MPOCTEHIe MPeACTABUTEIN aTKaHOB: (pu3nuecKue u

XMMHYECKHE CBOMCTBA (peaI(I_[I/II/I 3aMCIICHUA U TOpCHI/IH), HaxXO0XJACHUC B IPHUPOAC, ITOJTYYCHUEC U IIPUMCHCHUC




2.2

AJIKEHBI: COCTaB M CTPOCHHME, IOMOJIOTMYECKHH psA. OTHIEH M NPONWIEH — IPOCTEHINNE INPEACTABUTEIN AJIKCHOB:
¢u3nueckue M XUMHUYECKHE CBOWCTBA (pEaklUMW THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAllUM, OKHUCICHHUS U
MOJIMMEPU3ALIH ), IOJyYEHUE U IPUMEHEHHE
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Ankanuensl: Oyramuen-1,3 u  wermwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHME CBOMCTBa  (peakuus
noiaumepusanun). [lonyueHne CHHTETHYECKOTO KayuyKa U pe3UHbI
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AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psA. ALETHIEH — NPOCTEHIIMHA NpeACTaBUTENb aIKUHOB!
COCTaB, CTpPOCHHME, (U3MYECKHE M XUMHMUYECKHE CBOMCTBa (peakuuu THAPUPOBAHMS, TaJIOr€HUPOBAHMs, T'MIpaTalUH,
TrOpeHusl), OJIy4eHUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocras, cTpoeHue, (U3NUECKHE U XMMHUYECKHE CBONCTBA (peaklUH TaJOTeHUPOBAHUS U HHUTPOBAHUS),
noJjlyueHue u npumeHenue. Tomayoun: cocras, cTpoeHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (peaklMy rajJoreHUpOBaHUs U
HUTPOBaHUs), IOJY4€HHE U TNpUMeHeHHe. TOKCHYHOCTh apeHoB. [‘eHeTnueckas CBS3b MEXAY YIJIEBOJOPOJAMH,
MPUHAJIEKAIIMME K Pa3IMYHbIM KJlaccam

2.6

[TpuponHble MCTOYHMKH YTieBOAOpoaoB. [IpuponHbiii ra3 u nomyTtHble HeQTsHbIe ra3bl. Hedth m e€ mpoucxoxaeHue.
CrniocoObl nepepaboTKU HEPTH: MEPETOHKA, KPEKUHT (TEPMUUYECKUH, KaTaTuTH4ecKuii), nuponus. [IponykTel nepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib 1 NpoIyKThI €ro nepepadboTKu




KI/Icnoponcoz[epmamHe OpraHNu4Y€CKUC COCANHECHUA

HpeI[eJ'IBHBIe OIHOATOMHBIC CIIMPTHI. MeTaHoa ¥ 3TaHOI: CTPOCHUCE, (1)14314%01(1/16 1 XHMHYECKHE CBOMCTBA (peaKI_[I/II/I C
AKTUBHBIMH METaJlJIaMH, TaJIOrT€HOBOJOPOJaMH, ropeHHe), IIPUMCHCHUC. BO,Z[OpOI[HBIe CBA3U MCKY MOJICKYJIAMH CIITMPTOB.

3.1 JleficTBrEe METaHOJIa U 3TaHOJA HAa OPraHU3M 4YesloBeKa. MHOroaTOMHbIE CIIUPTHI. DTUIICHIVIMKOJb U TJIMLEPUH: CTPOEHHUE,
¢busznueckue M XHUMHUYECKHE CBOMCTBa (B3aMMOJCICTBHE CO IIEIOYHBIMU METajUlaMd, KaueCTBEHHAas peakius Ha
MHOroaToMHbIe criupThl). [leiicTBue Ha opranu3M uenoseka. [I[pumeHeHue riuuepruHa U 3TUIEHIJIMKOISA

3.2 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE M XUMUYECKHE cBOMCTBA. TokcnuHoCcTh (heHouta. [Ipumenenue gpeHona

313 Anpneruasl U KeToHbl. DopManbiaerui, aneTalblIeruia: CTpOeHHe, (pU3NYecKrne W XUMHYECKHE CBOWCTBA (pEaKIuu

' OKHCJIEHUS U BOCCTAHOBJICHUS, KAUYECTBEHHbBIE PEAKIINH ), IOJTyYEHHE U IPUMEHEHNE
O/HOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KHCIOTHI. MypaBbuHash M YKCYCHas KHCIOTBL: CTpOeHHe, (u3nueckue u
3.4 XMMUYECKHEe CBOMcTBa (CBOMCTBa, oOILIMe JUIs Kjacca KHUCIOT, peaklus STepuUKaIMM), MOJTydYeHHE M TPUMEHEHHE.
’ CreapuHOBass W OJEWMHOBAs KHCIOTHl KaK IMPEACTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mplla Kak CONM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBUE
35 Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. I'maponu3 ciaoxkHbeiX 3¢upoB. Kupel. ['maponus xupos.

[Ipumenenune xxupoB. bruosnorndeckast poip KUPOB




VYTHeBoapl: COCTaB, KiaccU(UKaAIUs YrieBoJAOB (MOHO-, M- M IOJUcaxapuibl). [JF0K03a — MPOCTEHITNI MOHOCaxXapu:
0COOCHHOCTH CTPOCHHUSI MOJICKYJIbI, (PM3UYECKUE W XUMHUYECKHE CBoWcTBa (B3ammoneiictBue ¢ ruapokcuaom menu(Il),
OKHUCJICHHE aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIEHUE, OpOKEHUE TIIFOKO3bI), HAXO0XKICHUE B MPUPOJIC,

3.6
npUMeHeHHe, ononorndeckas poib. Porocunrte3. @pyKkTo3a Kak H30Mep IIIOKO3bl. Kpaxman U 1euioo3a Kak IpupoaHble
nosinMepsl. CTpoeHHe KpaxMaiia U LeJu1o103bl. PU3ndYecKue 1 XMMHUECKHUE CBOMCTBA Kpaxmalia (TMIpoJu3, KaueCTBEHHAs
peakIus C HOJIOM)
4 A3zoTcoepikalie OpraHn4eckiue CoeAMHEHNS
41 AMMHOKHCIIOTBHI KaKk aM(OTepHble OpraHndeckue coeauHeHus. Pusznueckue M XMMHUYECKHE CBOMCTBa aMMHOKHCIOT (Ha
) npuMepe riaunuHa). buonornyeckoe 3HaueHre aMUHOKUCIOT. [lenTust
49 benku kak mpupoJHBIE BBICOKOMOJIEKYISIpHbIE coeAuHEeHUs. [lepBuuHas, BTOpUMYHAss U TpPETUYHAs CTPYKTypa OEIKOB.
' XUMHYeCcKHe CBOWCTBA OENIKOB: TUAPOIIN3, JeHATYpalltsl, KAYECTBEHHBIE PEAKIIMH Ha OENIKU
5 BBICOKOMOJIEKYIIIPHBIE COCTMHEHUS
OCHOBHbBIE TIOHATHUSI XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHIl: MOHOMEp, INOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb
5.1 MOJINMEPHU3alH, CpPelHAsS MoJIeKyisipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHHH —

nmoJIMMEpu3anAa U NOJIUKOHICHCA




9KCH€pI/IMeHTaJ'IBHI>Ie MCTOABI HU3Y4YCHHA BCIICCTB M HX npeBpameHI/Iﬁ: O3HAaKOMJICHUE C 06pa3uaMH MNpUpOAHBIX H

5.2
HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKoB. [loydyeHre CHHTETHYECKOTr0 KaydyKa U PEe3UHBI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 TeopeTndyeckre OCHOBBI XMMHUU

XuMudeckuil aneMeHT. AToM. Slipo aroma, M30TONBL. DIIEKTPOHHAs 000JOYKa. DHEPreTUYECKHUE YpPOBHH, MOTYpPOBHH.

1.1 |ATtomHble opOuTanu, s-, p-, d-aneMeHTbl. OCOOEHHOCTH pacIpeieleHHs HNEKTPOHOB MO OpOUTANIAM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB
[Tepuonnueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux 3yemeHtoB .M. MenneneeBa. CBs3b MEPUOIUIECKOTO

12 3akoHa U Ilepuoanueckoit cucteMbl XuMuyeckux 3ieMeHToB .M. Menaeneesa ¢ COBpEMEHHON TEOPUEN CTPOECHUS aTOMOB.

3aKOHOMepHOCTI/I W3MEHEHMSI CBOMCTB XHMHUYECKHX JJIEMEHTOB M 06pa3yeMHx HMU TIPOCTBIX MU CJIOKHBIX BCHICCTB IIO
rpymimaM 1 nepuogam. 3HauecHUE NEpUOANYCCKOr'0 3aKOHA B PA3BUTHUHN HAYKHU




CTpOGHI/Ie BEIIeCTBA. XMMHYECKas CBA3b. BI/I,Z[BI XHMHYECKOH CBSI3H (KOB&J’IGHTH&H HCIIOJIKIpHAsA W IIOJIsIpHAsl, MWOHHAA,

1.3 |meramnmnueckas). OHBI: KAaTHOHBI M aHUOHBL. MexXaHH3MBbl 00pa30BaHMs KOBAJCHTHOW XMMHUYECKOH CBsI3M (OOMEHHBIN H
JIOHOPHO-AaKIENTOpHbBIN). BogopoiHas cBsi3b

1.4 |BaneHTHOCTB. DIEKTPOOTpULIATENBbHOCTh. CTENEHh OKUCIEHUS
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX

1.5 |pewmérok. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIA KpHUCTAUIMYECKOW pewméTku. [loHATHE O AuCIEepCHBIX CUCTEMaXx.
WcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. MaccoBas 1051 BEIIECTBA B PACTBOPE

1.6 |Knaccudukanus HeopraHuyeckux coeiMHeHnid. HoMeHkaTypa HeOpraHn4eckux BeIeCTB

17 Xumunyeckass peakius. Kriaccuduxanuss XMMHYECKHX peaklMid B HEOPraHMYEeCKOM W OpraHMYecKod XHMHH. 3aKoH

’ COXPAHEHHUS MacChl BELIECTB, 3aKOH COXPaHEHUS U NMPEBpAILlEHUs] YHEPTUH NTPU XUMUYECKUX PEaKIUAX
1.8 |CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3JINYHbIX (PaKTOPOB




OOparuMebie peakuuu. XUMHUYECKOe paBHOBecHe. DaKTOPHI, BIUSIOIINE Ha COCTOSHUE XUMUYECKOTO paBHOBecus. [IpuHumn

1.9
Jle Illarenne
110 OnekTponutrueckas aucconuanus. CuibHble W ciaaOble 2mekTpoiuThl. Cpena BOJHBIX pPAacTBOPOB BEIIECTB: KHCTas,
) HeHTpabHas, menoyHas. Peakiuy noHHoro ooMeHa
1.11 |[OxucauTenbHO-BOCCTAHOBUTEIbHBIC PEAKITUN
2 Heopranuueckas xumus
Hemeramnbl. Ilonoxxenne HemetaioB B Ilepuoamdeckoir cucreme xumuueckux osiaemeHToB JI.M. MenaeneeBa u
2.1 |ocobeHHOCTH CcTpoeHUs aTOMOB. PU3UYECKHE CBOMCTBA HEMETAJUIOB. AJIJIOTPONHUS HEMETa/UIOB (Ha MPUMEPE KUCIOpOoja,
cepsl, hocdopa u yrireposa)
XUMUYECKHE CBOMCTBAa BaXKHEWIINX HEMETAIOB (TaJoreHoB, cepbl, a3ora, (ocdopa, yriepoga W KpeMHUS) U UX
2.2 |coenuHeHUH (OKCHIOB, KUCIOPOACOJAEPKAIIUX KUCIOT, BOAOPOAHBIX coearnHeHuii). [[puMeHenne BaxxHEHIINX HEMETAIOB U
HUX COeIUHEHUM
Mertannsbl. [lonoxenue meramioB B Ilepuonuyeckoil cucreMe xummuueckux siemeHToB [[.M. MenneneeBa. OcobeHHOCTH
2.3 |cTpoeHHMs 3JIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. OOmme ¢usznyeckue cBoicTBa MeTamioB. CriaBbl METalIOB.
DNEKTPOXUMHUECKUN Psijl HAIIPSDKEHUN METalJIoB
24 XUMHUYECKHE CBOMCTBA BAXKHEHUIITUX METAUIOB (HATPUU, Kalmuil, KaNbIUii, MATHUM, aTIOMUHUHN, IIUHK, XPOM, JKEJIe30, Melb) U

HUX COCIMHEHUM. OGH_[I/IC CIIOCOOBI MOJIYUYCHUA MCTAJITIOB. HpI/IMeHeHI/Ie MCTAaJlJIOB B 6BITy 1 TCXHHUKE




2.5

I'enernueckas cBA3b HCOPraHNM4YCCKUX BCIICCTB, IIPUHAJICKAIINX K pa3JIMYHBIM KilaccaM

3 XuUMHUS U KU3Hb
31 Ponb xumun B 00eCTieYeHHH 3KOJIOTMYECKON, YHEPreTUIECKOM U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeTUIMHEI. [loHsaTHe O
' Hay4YHBIX METOJaX IMO3HAHUS BEUIECTB U XMMHYECKHUX PEaKIIUH
IIpencraBnenus o0 OOLIMX HAyYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOJTYYEHUs BaKHEHIIMX BellecTB. YenoBeKk B Mupe
3.2 |BemiecTB U MaTE€pUAIIOB: BaXHEHUIIINE CTPOUTENIBHBIE MaTEpHalIbl, KOHCTPYKIIMOHHBIE MaTe€pHallbl, KPACKH, CTEKIIO, KEpaMHUKa,
MaTepuabl 1Jis ANEKTPOHUKH, HAHOMAaTEpHasbl, OPfaHUYECKUE U MUHEPAJIbHbBIE YI00PEHHUS
313 XuMUs U 30pOBBE YeNIOBEKa: MpaBujia UCIOJIb30BaHUs JIEKAPCTBEHHBIX MIPENapaToB, MpaBuia 0€30MacHOI0 UCIIOIb30BAHUS

npenapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM KU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA
* Xumus. 10 knacc. 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxkimmonepHoe obuiectBo «M3narensctBo «lIpocBemienne»

* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA
Xumust. 10-11 knaccsl. ba3osiit ypoBersb. Metoaudeckoe nocooue. GI'OC
["abpuensn Oner Cepreesuy, OctpoymoB Mrops I'eHHagbpeBrY

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET
https://distant.school.msu.ru/rn_chem_ 2025
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