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HOACHUTEJIBHAA 3AIIMCKA

CunxpoHu3upoBaHHas pabouas mporpamMma 0a30BOTO U YIIIYOJIEHHOTO H3Y4YCHUS
npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe PaGouux mporpamm
cpenHero ooOmero oOpa3oBaHus 1O XUMHUHU (0a30BbI YpPOBEHb, YIIIYOJIEHHBIN
YPOBCHB), OJOOPEHHBIX  peHICHHEM  (eJepalbHOr0  y4eOHO-METOIUICCKOTO
oO0benuHeHUsT 10 oO0meMy oOpazoBanuro ot 29.02.2022r., npotokon 7/22,
COCTaBJIEHHBIX Ha ocHoBe dDenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6
oOpa3zoBanuu B Poccuiickoit denepanuun», TpeOoBaHuil K pe3ylbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeIbHOM MPOrpaMMbl  CPEIHEro olmiero oOpa3oBaHUS,
npeacTaBieHHbIX B DenepanbHOM TOCYJIAPCTBEHHOM O0pa30BaTEIbHOM CTaHIIapTe
cpeaHero odmero oopasoanus, (yTBepaEH Mpruka3oM MHUHHUCTEPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
aBrycta 2022 1.), ¢ yuérom «KoHIeNIMK MpernofaBaHuss y4eOHOro IpeaMera
«Xumus» B oOpa3oBaTenbHBIX  opranusamusx  Poccuiickoit ~ ®enepanuu,
peanu3yroMX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MporpamMmbl»  (yTBEpXkKAeHa
Pemenniem Komnernn Munnpocsemenus Poccun, mpotokoin ot 03.12.2019r. Ne TTK-
4BH) u (enepanbHON paboyeit mporpammbl BocmuTaHus. OCHOBY MOAXOJIOB K
pa3paboTKe MOJICTbHOW CHHXPOHU3UPOBAHHON pabouell mporpamMmbl 6a30BOTO U
yrayonéuHoro m3ydeHus npeamera «Xumus» B 10-11 kmaccax, K ONpeaesieHUIO
oOmielt crpaterun OOy4YEHHUs, BOCIHTAHMUS U Pa3BUTHS OOY4AIOUIUXCS CPEACTBAMHU
y4eOHOTO TpeaMera «XHUMHs» Ha 0a30BOM YPOBHE COCTABWIIM KOHIICTITYyaJIbHBIC
nonoxkeauss PI'OC COO o B3aMMOOOYCIOBICHHOCTH II€NIeH, COAEpKaHus,
pe3yiabTaToB O00ydeHHs] M TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
N3zyuenne  mpeamera,  peanu3dyemMoe B ycioBHSAX  AuddepeHIInpoBaHHOTO,
npodunbHOrO  OOy4eHWs, Tpu3BaHO  oOecnedynTh  001E00pa30BATEIBHYIO
1 OOIIEKYJIbTYPHYIO TOJIOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO JJIs

agamnranmm HUX K 6BICTpO MCHAIOIMMUMCA YCIOBHAM KXHN3HM B COOUMYMC, a TAKIKC JIA



IMPOJOJIZKCHUS O6y‘-ICHI/I$I B CpCOAHHUX cri€ouajJlbHBIX H BBICIIHX y‘—Ie6HBIX

opraHu3anuAax, B KOTOPBIX XUMHUA ABJISICTCS OI[HOﬁ N3 MPUOPUTCTHBIX AUCHUIIINH.

B cooTBeTcTBUM C JaHHBIMU TOJIOKEHUSIMU MOJCIbHAST CUHXPOHU3UPOBAHHAS
pabouasi mporpamMma CpeIHero oOmiero oOpa3oBaHUs (6a30BBIN  YpPOBEHB):
yCTaHABIIMBAeT  oO0s3aTeabHOE  (MHBApUAHTHOE)  MPEAMETHOE  COJIEp KaHUeE,
OTIPENIeNIACT KOJUYECTBEHHBIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKH HA KaKJIOM
JTane M3y4YeHUs TMpeaMera, NPeayCMAaTPUBACT MPUHIUIBI CTPYKTYPUPOBAHUS
COJIepKaHMsI ¥ pacIpeIeNICHHsI €ro o KjlaccaM, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;
TaéT MPUMEPHOE pachpeesicHue Y4YeOHBIX YacoOB 10 TEMATHYECKUM pasjieliam,
PEKOMEHyeT MPUMEPHYIO TOCJIEI0BATEIFHOCTh U3YYCHHUS! OTJEIBHBIX TEM Kypca C
y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€HM, JIOTHKH y4eOHOTO
mpoliecca, BO3pacTHBIX  ocoOeHHocTed  ywammuxcs 10-11  kmaccoB;  nmaér
METOJIMYECKYI0 HWHTEpNpEeTaluio Ieeil u3ydeHus TMpeAMeTa Ha  YpPOBHE:
COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeaHero oobmero oOpa3oBaHuf,
coJlepKaTeNIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl CpeaHEero oOmero oOpa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, TMPEJAMETHBIX), OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOU
JESTEIHHOCTH YYCHHKA 10 OCBOCHUIO cojep:kanus npenmera. [lo Bcem Ha3BaHHBIM
MO3UIMSAM B TporpamMme coOJo/ieHa TpeeMCTBEHHOCTh ¢ Pabodeit mporpammoit
OCHOBHOTO 001Iero oopazoBanusi mo xumun (s 8—9 kiaccoB 00pa3oBaTeNbHBIX

opraHu3aiui, 0a30BbI YPOBEHB).

CunxpoHU3MpOBaHHas pabouyas mporpamMma HUMEET I1IeJIb CHUHXPOHHU3UPOBATh
coaepkaHue yueOHOro mpeaMeTa il u3ydeHus npeamera « Xumus» B 10-11 kmaccax

B paMKax MYyJbTUNPOPUILHOTO Y4EOHOTO TIIaHa.



Henu w 3amaun ydeOHOro mpeamera «XuUMHs» B COOTBETCTBYIOUIEM pasjelie
MIPOrpaMMBbl MPEACTABIECHBI COBMECTHO, KaK JUisl 0a30BOr0, mak u 0Jis yenyO1éHHO20
yposHeli*.

B paznene [Inanupyembie pe3ynabTaThl OCBOSHHSI y4eOHOro mpeamera «XHUMHS»
CUHXPOHM3aLUs MpEJCTaBlIeHa B BUAE JOMOJHEHHUsI K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpenmeTHble pe3yNabTaThl, JOCTUTaeMble OOYYAIOUIMMUCS Ha YrIIyOJIEHHOM YpOBHE
M3y4EeHUs XMMMH, BBIIEICHBI KyPCUBOM .

B paspenax ConepxanHne martepuana U TemMaTH4eCKOe IJIAHUPOBAHHE HMEETCS

BBIIIGJICHHBIﬁ MaTcpuall, I/IMCIOH_[I/II\/JI HOI[‘I@DKI/IBaHI/Ie2 KaK Ha 63,30BOM, TaKk M Ha

yrayoJIEHHOM YPOBHSAX, KOTOPBIM M3ydaeTcsi B O3HAKOMUTEIBLHOM IIJIaHE W HE
BKJIIOUAETCSl B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHusa OOIT COO.

B pasnmene Temaruueckoe IUIAaHUPOBAHWE TMPUHIIMI CHHXPOHU3AIUU TIPOSIBICH
CJIEIYIONIMM 00pa3oM: Yachl HENETbHOW HArpy3ku Juisl yriayOia€HHOro u 0a30BOro
YPOBHEH yKa3aHbl TAKMM 00pa3oM, YTO OJHA TeMa (OJMH Yac B HEJCINI0) eIuHa IS
IBYX YpOBHEH, a OCTaJbHbIE JBa Yaca M TEeMbl HENENbHOM HArpy3Ku IS
yriayOaEHHOTO YPOBHS YKa3aHbl B CTPOKAX HUXKE U TOJIBKO IS ATOro ypoBHs. YacTb
PE3EPBHBIX YacOB MO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YAaCOB B TeMax
U3YYEHHMsI, & TAK)KE OPraHW30BaTh U TEMATHUYECKOE TTOBTOPEHUE Kak Ha 0a30BOM, Tak
U Ha yriyOJ€HHOM YPOBHSIX, U UTOTOBOE MOBTOpeHHE; B rpadax «KommdyecTBo yacos

yKa3aHbl TAK)K€ T€ Yachbl, KOTOPbIE B3ATHI U3 pe3epBa (yKa3zaH CUMBOI «P»).

'Kypcusom B TekcTe nporpammsl B pasaenax « Lieam n 3agaun», «MpeameTHble pesynbTaThl» BblaeeHbl
3/1IEMEHTbI, KOTOpble NpeacTaBAeHbl ANA U3yYeHUa Ha yraybnéHHOM ypoBHe.

2|_|0ﬂ,‘-I(E|C)Kl/IBaHl/|e MMmeeT matepuman, KOTOprﬁ n3y4yaeTcAa B O3HAKOMUTE/IbHOM MNJ1aHE N HE BK/ZIKOYaEeTCA B

COCTaB NpegMeTHbIX pe3ybTaTtoB ocBoeHma O0IN COO0.



IIpu ¢dopmupoBanun Temarnueckoro IUIAHUPOBAHUS MPEAYCMATPUBAIOCH
pacnpesesieHue 4YacoB BHYTPM TEM U MEXKIYy TEeMaMH C Lelblo obOecrneueHus
HEJIENbHOM HAarpy3ku sl OOy4YarloIMXCS, W3YYAIOIIMX XUMHIO Ha YriayOn€éHHOM
ypoBHe. IlepepacnpeneneHue 4YacoB MEXIAYy HEKOTOPBIMH TEMaMH IO3BOJIUIIO
COXPAHUTh TEMAaTHUECKUI y4eOHbIH 00BEM MaTepuana, UCIOJIb30BAHUE PE3EPBHBIX
4acoB Takke OOecrneymsio Hajluuue Yy4deOHbIX 4YacoB Ha 0000IIEHHE, UTOrOBOE
NOBTOPEHUE M KOHTPOJb yuyeOHOro marepuana. Takum oOpa3oM, CHHXPOHH3ALUS
TEMATUYECKOTO MJIAHUPOBAHMS 0a30BOT0 U YIIIYOJIEHHOTO YPOBHEN M3YUEHUS] XUMUU
MOJIHOCTBIO COXpaHUJIa CoJIepkKaTeIbHbIN acnekT mporpaMmbl KypcoB 10-11 kiaccos
JUTSE MYJBTUIPO(MUIBHOTO y4eOHOTO MIIaHa.

JlanHast mporpaMma sIBJISIETCS OPUEHTUPOM JIJIsl COCTaBIICHUsI paboUyuX Mporpamw,
aBTOpPbI KOTOPBIX MOTYT TMPEMJIOKHUTh CBOM TMOAXOA K CTPYKTYpUPOBAHUIO U
MOCJIEIOBATEIbHOCTH M3y4YeHHUsT Y4YeOHOro MaTepuana, a TakkKe CBOE BHUJCHUE
OTHOCUTEIHHO BO3MOXXHOCTH BBIOOpa BapHATHBHOM COCTaBISAIONICH coepkKaHUsS
npeIMeTa JOMOJHUTENBHO K 0053aTebHOM (MHBApUAHTHOM) YaCTH €ro COJepkKaHUs
B paMKaX pe3epBHBIX YacoB. Pe3epB yueOHOro BpeMEHU PEKOMEHIyeTcs s
peanu3anuu  aBTOPCKUMX TOAXOJOB K HCIOJB30BAHUIO PAa3HOOOpPa3HBIX (QopMm

opraHu3alnuy yaeOHOro mporecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA «XUMMWS»

XUMHUYeCcCKoe O00pa3oBaHME, IOJIy4aeMO€ BBIMYCKHUKAMHU CPEIHEH IIKOJIBI,
SBIISIETCS HEOTHhEMJIEMOHN Y9acThIO MX 00pa30oBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIAM
ATAroM peaju3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX
IIECHHOCTEW, MPHUCYIIMX IEIOCTHOM CHCTEME XHUMHYECKOTO O0O0Opa3oBaHHs. ITH
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U
001IIe# KyJIbTYpHI YEJIOBEKa, a TaKXKe AKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3J0POBBI0 M MPHUPOAHON cpene. Peanmusyercss xumuyeckoe oOpa3zoBaHUE
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y4Yaliuxcsi CpeHeN MKOJIbl CPEICTBAMU YUEOHOTO npeaMeTa « XUMHUsI», COJIepKAHUE
U MOCTPOEHHE KOTOPOTO OMpENEeNieHbl B MporpamMme ¢ y4€ToMm crneruduKkd HayKu
XUMUH, €€ 3HAUCHUSI B MTO3HAHUU MPUPOJABLI U B MAaTEPUAIBHOM KU3HU OOIIECTBa, a
Takke ¢ y4€TOM OOIIUX IeJed M MPUHIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeiHero oomiero obpasoBanus B Poccuiickoit denepanuu.
Tak, Hanmpumep, npu (OPMHUPOBAHUM COJICPNKAHUS TpPEAMETa «XUMHSI» YUTEHBI
CJIEAYIOIIUE TTOJ0KEHUS O CrielM(pUKe U 3HAUYCHUU HAYKU XUMUH:

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyl0 pojib B
COBPEMEHHOM IIMBUJIN3AINH, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHON KyJIbTyphl. OHa
BHOCHUT CBOW BKJIaJl B (JOPMHPOBAHHE PAIMOHAIBLHOTO HAYYHOTO MBIILUICHUS, B
CO3/IaHHUE IIEJIOCTHOTO TIPEACTABICHUS OO0 OKpPYXaKIIeM MHpPE KaK O EIUHCTBE
IPUPOJBI M YeNIOBEKa, KOTopoe (HOPMUPYETCS B XHMHH Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MHUpPAa, OCO3HAHUSA B3aWMOCBSI3H MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTIMU MPUMEHEHUSI.

CoBpeMeHHass XuUMHS KakK HayKa CO3MJATeNIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUW HANpaBJIeHA Ha PEIICHHE INI00ANbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEYECTBA —  CBIPHEBOM, DSHEPreTUYECKOM, IHINEBOM, 3KOJOTHYECKOU
0e30macHOCTH H  OXpaHbl 370pOBbA. TeCHO B3aUMOJEHCTBYS C JAPYTUMHU
€CTECTBEHHBIMU HAYKaMH, XUMHUS CTaJIa HEOThEMIJIEMOM YaCTbI0 MUPOBOW KYJIBTYPHI,
HEO0OXOIMMBIM YCJIIOBHEM YCIEITHOTO TPY/Aa M KU3HH KaXJI0T0 WICHA 00IIeCcTBa.

B coorBercTBuM ¢ obmmumu nensmu u npunHnunamMu COO copepkaHue mpeaMera
«Xumusa» (10-11 knaccel, 0a30Bblii YpPOBeHb H3Y4Ye€HHs]) OpPUECHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO TOATOTOBKY O0YYarOIINXCS, HEOOXOIUMYIO
UM ISl BBIPAOOTKHM MHUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B
KU3Hb COIIMYMa, TPOJAOKCHHS 00pa30BaHUs B PA3TUYHBIX 00JIACTSAX, HE CBA3AHHBIX
HEMOCPEJACTBEHHO C XUMHUEM.

CocrapnsitonmiuMu ~ IipeAMeTa  «XUMHsS»  SBIAIOTCA  0a30Bble  KypChl — —

((OpFaHI/I‘-ICCKaﬂ XUMUA» H <<O6ma;1 N HCOPraHu4dcCkas XHMUA», OCHOBHBIM
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KOMIIOHEHTOM COJEpKaHUsl KOTOPBIX SBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHUCTEMA
3HAHUW MO HEOPraHWYECKOW XUMHM (C BKJIIOUCHHEM 3HAHUU U3 OOl XUMUHU) U
oprann4yecko xumuu. POpMHUpPOBAHME IJAHHOW CUCTEMbl 3HAHMM NPU U3YYECHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M Teopuil Xxumuu. CTpyKTypa coaep>KaHus
KypcoB — «Opranuueckas xumus» u «OOmas u HeopraHUveckas XUMUS»
chopMHpoBaHa B IMporpaMMmMe MO XMMHUHM Ha OCHOBE CHCTEMHOIO TMOJIXO0Ja K
U3Y4YeHHIO Y4YeOHOro wmatepuana MU OOYCJIOBJIE€HA HCTOPUYECKHM OOOCHOBAaHHBIM
pa3BUTHEM 3HAHMM Ha ONpeNeN€HHBIX TEOpPeTHUYEeCKUX YpoBHAX. B  Kypce
OpraHMYeCcKO XMMHH BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKON TEOpUHU
CTPOEHUSI OPTraHWYECKUX COCJIMHEHHUH, a TakKe€ Ha YPOBHE CTEPEOXUMHYECKHX U
AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemiecTB. CBeleHHS 00 M3y4aeMbIX B
Kypce BELIECTBAX JAKTCSI B PA3BUTUM — OT YIJEBOJOPOJIOB 1O CIIOKHBIX
OMOJIOTUYECKM aKTUBHBIX COeAMHEHHH. B Kypce opraHnyeckod XUMHM TMOJIYYaroT
pa3BuTHe C(HOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO 001mero o0pa3oBaHUs
NEepBOHAYATbHBIE TPEACTABICHUS O XWMHUYECKOW CBS3H, KIaCCU(PUKAIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUSI, O XUMHUECKON
peakiuu.

B npeamere «Xumus» 6a30BOro ypoBHS paccMaTpHBAETCS M3YUEHHBIH Ha ypOBHE
OCHOBHOTr0 0OmIeT0 00pa3oBaHUsl TEOPETHUECKUN MaTepual U (PaKTOJIOTHUYECKHUE
CBEJICHHS O BEIIECTBAaX U XMMHMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0mas
Y HEOpraHWYEeCKask XUMUs» 00yJaroMCsl IPeJOCTaBISETCS] BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETHYECKUX M METOJOJOTMYECKHX
MO3UIHM, TTy0)Ke MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIHMH 3TOro 3aKoHa — OT
o0oO0mmaromiei 10 OOBACHSIONICH W MporHo3upyomed. Enqunas cucrema 3HaHUN O
BAKHEMIIIMX BEIIECTBAaX, UX COCTAaBE, CTPOEHUU, CBOMCTBAX M MPUMEHEHUHU, a TAKXKe
0 XHUMHYECKHUX PEaKIUsX, HMX CYIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs

nonojHsercss B Kypcax 10 m 11 KmaccoB 3jneMeHTaMu COAECPKaHUS, UMEIOIIUMU
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KyJIbTYpPOJIOTUYECKMII W MPUKIATHON XapakTep. OTU 3HAHUA CHOCOOCTBYIOT
IIOHUMAHMIO B3aUMOCBSA3M XMMHUHU C IOPYTMMHM HayKaMmH, PacKpbIBalOT €€ poOjb B
MO3HABATEILHON M  MPAKTUYECKOM JIESITEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX
MPWIOKEHUH XUMHH, [TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH, KPUTUUYECKH OCMBICIMBATh
uHbpOpMAIIMI0O W NPUMEHATh €€ JUid  TONOJHEHHWs  3HAHWM, pelieHus
MHTEJUIEKTYaIbHbIX U DKCIIEPUMEHTAIBHBIX UCCIAEN0BATENbCKUX 3aAau. Conepxanue
yuyeOHOro mnpeameTra «XHUMHUS» JAHHOTO YpPOBHS H3YyYE€HHUS OPUEHTUPOBAHO HA
dopMupoBaHue y 00y4arolUMXCsi MHPOBO33PEHUYECKON OCHOBBI Jisi TMOHUMAaHUS
¢unocopckux wuaeH, TaKMX Kak: MaTepuajJbHOE €IMHCTBO HEOPraHMYECKOTro U
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTPOCHHMEM, MO3HABAEMOCTh NPUPOJHBIX SIBICHUM MYyTEM SKCIEPUMEHTA U PEUICHUS
NPOTUBOPEUM MEXIy HOBBIMH (paKTaMH M TEOPETUUYECKUMHU MPEANIOCHUIKAMH,
OCO3HAHHE POJIM XMMHUM B PEIICHHUU IKOJIOTMUECKHX NpoOJieM, a Takxke MmpodiieM
cOepekeHus IHEPreTUUYECKUX PECYPCOB, CBHIPbS, CO3[aHUS HOBBIX TEXHOJOTUH U
MaTepuasoB.

B niane pemieHust 3aja4 BOCIUTAHUS, Pa3BUTHS M COIMATHM3AIMN O0YyUYaIOIIUXCS
OPUHATBIE MPOTPAaMMON IO XMMHHM MOAXOAbl K ONPEACIICHUIO COJIEpPKaHUS U
MOCTPOEHUSI TpeaMeTa NpeaycMaTpuBalOT (OpMUPOBAHHME Yy  OOYYarOIIHUXCS
YHUBEPCAIbHBIX yUEOHBIX ACHCTBUIA, UMEIOMUX 0a30BO€ 3HAUYCHHUE IS Pa3IMYHBIX
BUJIOB JIEATEIBHOCTH: pELIEHUs mpodsieM, T[OUCKa, aHaiu3a U 00paboTKu
uHopMaIK, HEOOXOAMMBIX JUIsi TMPUOOPETEHUS OMBITA MPAKTUYECKON U
HCCIIEI0BATEIBCKON IESITENBHOCTH, 3aHUMAIOIEH BA)KHOE MECTO B TIO3HAHUM XUMUH.

XHAMHSA Ha ypPOBHE YIIy0JIEHHOTO U3YYeHHS 3aHMMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOro oOpazoBanus yvamuxcs 10-11 «maccoB. W3yuenue
npeaMera, peanu3yemMoe B YCHoBUAX AU EepeHIIMpOBaHHOTO, MNPOGUIBHOTO

o0y4eHus, MPU3BAHO OOECIEUUTh OO0IIe00pPa30BATEIbHYI0 U OOILIEKYJIbTYPHYIO
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MOATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO MJid ajanTalud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKM3HU B COIMYME, a TaKXKe JJIS MPOJAOJIKEHUS 00yUeHUs B
opraHuzanusax MnpohecCUOHAIIBHOTO 00pa30BaHUs, B KOTOPBIX XUMHS SBIISICTCS
OJIHOW U3 TMPUOPUTETHBIX JTUCHUIUIMH. B mnporpamme mno XUMHUM Ha3HAYCHUE
npeaMera «XuMUs» TMOdydaeT MOAPOOHYIO MHTEPIPETANI0 B COOTBETCTBUU C
ocHoBomnoJararomumu  nosioxkeHusMu  ®I'OC COO o B3auM00OYCIOBICHHOCTH
1eseH, collepKaHus, pe3yIbTaToB 00y4YeHUs] U TPEOOBAaHUU K YPOBHIO IMOJTOTOBKHU
BBITYCKHUKOB. CBHUJIETEIbCTBOM TOMY SIBIISIFOTCSL  CIEAYIONIUME BBIMOJTHSICMbBIC
IporpaMMou Mo XUMUU (QYHKITUU:

UH(OPMAIIMOHHO-METOIUYECKAsl, peain3allds KOTOPO OOECIeuynBaeT MOJyUYCHHE
IpEACTaBICHUS O IENAX, COACP)KaHUM, OOIIEeH cTpaTeruu oO0y4YeHUs, BOCIIUTAHUS U
pa3BUTHs 00yJaIOIMUXCS CPEJACTBAMHU MPEaMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
podus;

OpraHU3aIMOHHO-TUTAHUPYIOIIas, KOTopas MpeaycMaTpUBaeT Olpe/ieieHre:

IPUHITMIIOB CTPYKTYPUPOBAHHUS U IOCIEIOBATEILHOCTH M3YUYCHHUS Y4YEOHOTO
Marepuasa, KOJUISCTBEHHBIX U KaUeCTBEHHBIX €TI0 XapaKTePUCTHUK;

MOJXOJ0B K (OPMHUPOBAHMIO COACPKATCIBHOW OCHOBBI KOHTPOJISI M OIICHKH
00pa3oBaTEIbHBIX JOCTHKEHUHM OOYyUYaroIIUXCS B paMKax HMTOIOBOM aTTECTallUd B
dbopmMe eUHOTO TOCYJaPCTBEHHOT'O dK3aMeHa 110 XUMUH.

[Tporpamma a1t yriry0aEHHOTO U3YUCHHS XUMUU:

yCTaHaBJIMBAE€T WHBAPHAHTHOE IMPEIMETHOE COJIep)KaHHUE, OO0s3aTeabHOE IS
M3YYCHHUS] B paMKax OTJACIBHBIX Npoduieii, mpeaycMaTpuBaeT pPacHpeIC/ICHUE H
CTPYKTYpPHPOBAHHE €r0 IO KJaccaM, OCHOBHBIM COJEP KaTSIbHBIM JTUHUSIM/pa3/ieiiaM
Kypca;

naéT TPUMEPHOE paclpeeicHue y4eOHOTO BPEMEHH, PEKOMEHIYEMOIO IS
M3yYEeHUS OTJCIbHBIX TEM;

npearaeT IpUMEpPHYIO TOCIEI0BAaTEIbHOCTh M3yUYeHHUsI Y4eOHOro MaTtepuaia ¢

YYETOM JIOTUKH IOCTPOEHUS KypCa, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBI3€H;
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Na€T METOAMYECKYI0 MHTEpPHpETALMIO LeNed W 3aJady M3y4deHUs NpeaMera Ha
yrayOJnEéHHOM YpOBHE C YY4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHErO
oOmero  oOpa3oBaHHs,  COAEPKATEIbHOW  XapaKTEPUCTUKH  IUIAHUPYEMBbIX
pE3yJIbTATOB OCBOEHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CPEJHEro OOIIEero
o0Opa3oBaHus (JUYHOCTHBIX, METANPEAMETHBIX, MPEJAMETHBIX), a TAKXKe C y4ETOM
OCHOBHBIX BUJIOB y4e€OHO-TIO3HABATEIbHBIX JEUCTBUI 00Y4YaroIIerocs Mo OCBOCHUIO
coJiep KaHus IpeIMeTa.

[To Bcem mo3uiusiM B MporpamMme Mo XUMUHU MPeyCMOTPEHA MPEEMCTBEHHOCTh C
oOydyeHHeM XHMHHM Ha YPOBHE OCHOBHOro obmiero oOpasoBanus. [Iporpamma mo
XUMHUHU CIIYXKUT OPUEHTHUPOM JJIsi COCTaBJICHUS aBTOPCKUX PaboOuyux mporpamm. 3a
npejesiaMu yCTAaHOBJICHHON MPOTrpaMMOM MO XUMHHU 00s513aTeNIbHONM (MHBAPUAHTHOM )
COCTaBIIAIONICH CoJlepKaHUsI y4eOHOro npeamMera « XuMus» OCTaETcsi BO3MOXKHOCTh
BbIOOpa €ro BapHATHBHOM COCTAaBJISIONICH, KOTOpas [OJDKHA ONPENEsSThCS B
COOTBETCTBMM C HAalpaBlIEHUEM KOHKpPETHOro mpoduias oO0ydeHus. ABTOpamMu
pabouyux MporpaMM MOKET OBITh MPEIJIOKEH HHOU MOIX0J K CTPYKTYPHUPOBAHUIO
y4eOHOro MaTepualia U MocCjIeI0BaTeIbHOCTH €r0 U3y4eHHMs], CBOE€ BUJCHHE MyTeH U
crtoco6oB (HOPMUPOBAHUS CUCTEMBI MIPEIMETHBIX 3HAHUM, YMEHUN U BUJOB yueOHOU
JESTENBHOCTH, a TAKXKE CUCTEMBI CIOCOOOB M METOJIMYECKHUX MPUEMOB IO PA3BUTHIO
¥ BOCITUTAHUIO 00yUYarOIIUXCS.

B cootBeTcTBUU ¢ KOoHUENTyanbHbIMU NonoxkeHussMu @I'OC COO o HazHaueHUU
MpeaMeTOB 0a30BOTO M yriayOJIEHHOTO ypoBHEH B cucteme audQepeHInpoOBaHHOTO
oOydeHHsT Ha YypOBHE CpPEIHETro OOINero oOpa3oBaHHWs XHMHUS HAa YpOBHE
yIIyOJEHHOTO M3YYEHHUS HANpaBieH HAa peaju3aluilo MPEEeMCTBEHHOCTH C
MOCJEAYIONIMM 3TalOM MOJIYYEHUS XUMUYECKOro 0O0pa3oBaHUs B paMKaxX M3y4eHUs
CHEIUANTBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKMX MJUCIUIUIMH B BYy3aX U
OpraHM3alMgX CPeAHEro MpodecCHOHAIBHOI0 00pa3oBaHus. B 3Tol cBsI3u u3yueHue
npeamMera «XHUMHS» OPUEHTHUPOBAHO TNPEUMYIIECTBEHHO Ha pacllUpeHue H

yIriyOJIeHue TEOPEeTUYECKOM W MPaKkTHYEeCKOW MOJATOTOBKA  O0yYaromuxcs,
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BBIOpABIIMX OMNpeAENEHHbI Npoduiab OOydYeHHs, B TOM YHCIE C MEPCHEKTUBOU
MOCJIEAYIONIET0  TOJYyYeHHs]  XMMHUYECKOro 0o0pa3oBaHUsi B  OpraHU3aLMIX
npodeccuonansHoro oOpazoBanud. B cere T1peboBanuit PI'OC COO «k
IUIAaHUPYEMBIM pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTebHOM MpPOrpaMMbl
cCpelHero ooO1ero oOpa3oBaHUs H3ydyeHUE MpeaMeTa «XUMUS» OPUEHTHUPOBAHO
TaK)K€ Ha pelIeHUE 3a/lay BOCIUTAHUS U COLUMAIBHOTO Pa3BUTHs OOYy4YarOIIMUXCS, HA
(dopMHpoBaHUE Y HUX OOLIEMHTEIUIEKTYaJbHbIX YMEHHM, YMEHUI panuoHaIu3aluu
y4eOHOTO Tpyla W OOOOMIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HUMEIOIIUX
MEXTMCITUTUIMHAPHBIN, HaIIPEIMETHBINA XapaKTep.

XUMHS HAa YPOBHE YIIIYOJIEHHOTO H3Y4YEHHUs BKJIIOYAET YIIIyOJIEHHBIE KYpChl —
«Opranuueckas xumus» u «OOmas u Heopranuveckass xumus». [Ipu onpenenenun
NOJIXOJI0B K OTOOPY M CTPYKTYPHOW OpraHU3alMM COJACPXKAHUS ATHUX KYpPCOB B
nporpaMMe Mo XMMHUHU 3a OCHOBY HpuHATHI nosioxkeHuss ®I'OC COO o paznuuusix
0a30BOTr0 M YriyOJIEHHOTO YPOBHEH U3yUYeHUs MPEAMETA.

OcHoBy conepxkanusi kypcoB «Opranmueckas xumusi» U «OOmas wu
HEopraHu4ecKasi XuMUsD» COCTaBJISIET COBOKYITHOCTh MIPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIIIUXCSI K 0a30BOMY YPOBHIO HM3YyYEHHsI MpeaAMeTa. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OMpeneNi€éHHOE TEOPETUUYECKOE JOMOTHEHHE, TO3BOJIAIONIEE OCO3HAHHO
OCBOUTBH CYIIECTBEHHO OOJbIINKA 00BEM (haKTOJNIOrMYeCKOro Marepuana. Ha
yrIyONn€HHOM  ypOBHE  HM3y4eHHUs  IpeAMeTra  obecreyeHa  BO3MOXKHOCTH
3HAYUTEJBHOTO YBEJIWYEHUSI 00bEMa 3HAaHUN O XUMHUYECKHUX 3JIEMEHTaX U CBOMCTBaX
UX COEIMHEHUI Ha OCHOBE pACIHIMpPEHUsS U YIrIyOJeHHs MPEICTaBIECHUI O CTPOCHUU
BEIIECTBA, XMMHMYECKON CBSI3M M 3aKOHOMEPHOCTAX MPOTEKaHHsI peakluH,
paccMaTpuBaeMbIX C TOYKM 3pPEHUS XUMHUYECKOW KHHETHKH M TEPMOJMHAMUKH.
MN3yuenne mnepuoaudyeckoro 3akoHa U Ileproanyeckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPECTABICHUSAX O
CTPOCHHU aTOMa. XUMHUYECKasl CBsI3b OOBSICHSACTCS C TOUKH 3PEHUSI YIHEPTeTUUECKUX

M3MEHEHUM mpu e€ oO0pa3oBaHUM W Pa3PYLICHUHM, a TAKXKE C TOYKUA 3PEHUA
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MexaHu3MoB €€ oOpa3zoBaHusd. l3ydyeHwe TUNOB peakuud  JOMOJHSAETCSA
(bopMHUpOBaHUEM MPEJCTABICHUN 00 ANEKTPOXUMHUYECKUX MPOLIECCAX U DIIEKTPOIIN3E
pacIuIaBoB M pacTBOPOB BelLIECTB. B Kypce oprannyeckoil XuMuu Mpu pacCMOTPEHUU
PEaKIIMOHHOM CIIOCOOHOCTH COCNMHEHUHN yaeNsieTcsi 0co00e BHUMAHKE BOMpPOcaM 00
ANEKTPOHHBIX AP (DeKTax, 0 B3aMMHOM BIHMSHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
peakuuii. Ocoboe 3HayeHUE HMEEeT TO, YTO Ha COJAEpKaHUE KYpPCOB XUMHUU
yrayOa€HHOTO YPOBHS M3YYEHHMsI JUJISl KJIACCOB OMNpeAeN€HHOro npoduiis (riiaBHbIM
0o0pa3oM Ha UX CTPYKTYpYy U XapakTep JIOMOJIHEHUW K 00IIel cucteMe MmpeaMeTHBIX
3HAHMI) OKA3bIBAIOT BIMUSHUE CMEXHbIE NMpeaMeThl. Tak, HampuMmep, B COAEp:KaHUuU
npenMeTa JJisi KJIacCOB XUMUKO-(DU3UYECKOTo Mpoduiist OOJbIIoe 3HAYCHHE OYIyT
UMETh AJIEMEHTHl yueOHOT0o MaTepuaia 1o oouei xumun. [lpu uzyuenuu npeamera B
JAHHOM CJIy4ae aklEeHT OyAeT cleflaH Ha OOIIHOCTh METO/JOB MO3HAHUs, OOIIHOCTD
3aKOHOB U TEOpUA B XMMHUU W B (QU3MKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MonekynsipHast Teopus B (DU3UKE), 3aKOHBI COXPAHEHHUS] MAacChl U SHEPIHH, 3aKOHBI
TEPMOJUHAMUKH, DJIEKTPOJIN3a, MPEJCTABIEHUs O CTPOEHUHU BEIIeCTB U Jpyroe. B
CollepKaHUM TIpeAMeTa ISl KJIACCOB XMUMHUKO-OMOJOTHYECKOro mpoduis OONbIINiA
yIIeTbHBIN Bec Oy/eT MMETh OpraHnueckas XxuMus. B aToMm ciydae mpenocTaBisieTcs
BO3MOXKHOCTD JIsl 60J1ee 0OCTOSITEIbHOTO PACCMOTPEHUSI XMMHUUECKOW OpraHu3aIiu
KJIETKM KaK OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOIl BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHbI€ KOMIIOHEHTHI, KaK JIMIUAbI, OCIKH, YTJIEBO/Ibl, HyKICHUHOBbIE KHCIOTbHI
u apyrue. [Ipu 3TOM 3HAHHMS O COCTAaBE€ M CBOMCTBAxX IPEJICTABUTEIIEM OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIYKaT OCHOBOM JUIsl H3Y4YEHHUS CYIIHOCTHU
poLeccoB (POTOCUHTE3A, AbIXaHUS, MUILEBAPECHHUS.

B nmnnane ¢opmupoBaHHS ~OCHOB HAy4yHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOJOB MO3HAHUS M OMbITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHMM HW3ydeHue npeaMmera «XHUMHsS» Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3AX C YYEOHBIMH IpPEIMETAMH, BXOJAIIMMU B COCTaB

npeaMeTHbix obnacteil  «EcTtecTBeHHOHayuHble TpeAMETh, «Maremartnka u
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nHopMatrka» u «Pycckuil sI3bIK U IUTEpATYPay.

[Tpu uzyueHun yueGHOTo npeamMera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke, KaK
Ha YpPOBHE OCHOBHOTO M cpeaHero oomero oOpazoBaHusi (Ha 0a30BOM YpOBHE),
3a/1aueil TMEepPBOCTENICHHOM 3HAYMMOCTH SBJsIeTCS (POPMHpPOBAHHE OCHOB HAyKH
XUMHUU KaK OOJIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON IeATebHOCTH
YeJIOBeKa U OJTHOTO U3 KOMIIOHEHTOB MHPOBOW KYyJbTYyphl. Pemienue 3Toi 3agaun Ha
yrayoJIEHHOM YPOBHE M3YUEHHUs MpeaMeTa MPeaArnoiaraeT peain3alnio Takux 1ene,
KaK:

dbopmupoBaHue peACTaBICHUN:

0 MaTepHaJIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBIICHUM
IPUPOJIBI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK W €€ Benylled poyik B
o0ecrie4eHUr YCTOWYMBOTO PpAa3BUTHS 4YEJIOBEUECTBA: B PEUICHUM MPoOJIeM
HKOJIOTHYECKOM, IHEPreTHIECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTUH MEIUIUHBI,
CO3JaHMM HOBBIX MAaTepHUaliOB, HOBBIX HCTOYHHUKOB DJHEPruu, B oOecleueHuu
PaIMOHAILHOTO MPUPOIONOJIH30BaHUS, B OPMUPOBAHUN MUPOBO33PEHUS U 0OIIEH
KyJbTYphl YEJIOBEKA, a TAKXKe DKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M TIPUPOJIHOM CpEIIE;

OCBOCHHE CHCTEMBl 3HAHHUM, JEXKaIMX B OCHOBE XMMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIAMEHTAJIbHBIX TOHATHHA, 3aKOHOB U
TEOpPU XUMHHU, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHHHU BEIIECTBA HA Pa3HbBIX
YPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HaJMOJICKYJISIPHOM, 0
TEPMOJANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX
peaknuii, 0 XMMHYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHIIAIIAX XUMUIECKOTO MMPOU3BOJICTBA;

dbopMupoBaHuEe y OO0YyYaIOIMUXCS OCO3HAHHOTO TOHHWMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHWN i1 OOBSACHEHHS KIIOUEBBIX HWACH WU TpoOiIemM
COBPEMEHHON XUMHH, JJII OOBACHEHUS U MPOTHO3ZUPOBAHUSA SIBICHUM, HMEIOIINUX

€CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO PEIICHUS MpoOjeM, CBS3aHHBIX C
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XUMHUEH, MPOTrHO3UPOBAHMs, AaHAIW3a U OLEHKUM C IMO3ULHUM DKOJOTHYECKOU
0€30MacHOCTHU MOCIEACTBUI OBITOBOM M MPOU3BOJCTBEHHOM JESATEIbHOCTH YEIOBEKA,
CBSA3aHHOW C XMMHYECKMM MPOU3BOJICTBOM, HCIOIB30BAHUEM M NEpPepadOTKOMN
BEIIECTB;

yriayOjaeHue NpeCTaBICHU O HAayYHbIX METOJAaX IMMO3HAHMs, HEOOXOIUMBIX IS
OpUOOpETeHUsT YMEHUM OpPUEHTUPOBATHCS B MHpPE BEUIECTB M OOBSICHEHUS
XUMUYECKUX SIBICHUN, UMEIOLIIMX MECTO B MPUPOJIE, B MPAKTUUECKOU NEATEIBHOCTH

151 HOBCCI[HCBHOﬁ KHU3HU.

HNEJIN U 3AJAYA YUEBHOTI' O ITPEIMETA «XUMMUS»

B mpakthke mnpemonaBaHus XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs TaK M Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs, IIPHU ONpeaeTeHUN
COJIEPKATENIbHOM XapaKTepUCTUKH 1€JNeil HW3Yy4YeHUs NpeAMEeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO TMpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKd KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOUN
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJAMYECKOM TOYKH 3pEHUS TAaKOW MOAXOJ K ONPEACIICHUIO LEIe H3y4YeHUs
peaMEeTa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

['maBHBIMM LENAMM HM3Y4YEHHUs] TpeameTa «XUMHS» Ha YPOBHE CPEIHETO
oO1ero oopazoBanusi Ha 6a30BOM YPOBHE SIBIISTFOTCSI:

dbopMupOBaHME  CHCTEMBl  XUMHUYECKHX  3HAHUM  KaKk  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOW JIEXkKaT
KITFOUEBbIE TIOHATHUS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHUE S3bIKA
HayKH, YCBOGHME U  I[OHMMaHUE  CYIIHOCTH  JOCTYNHBIX  OO0OOIIECHHI
MHPOBO33PEHUYECKOTO XAPAKTEPA, O3HAKOMIIEHME C HCTOPUENM HX pa3BUTUA U
CTaHOBJICHUS,

dbopMupoBaHUE M pa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB U XMMHUYECKHX pEaKIHi, HEOOXOAUMBIX [Jsi MNPUOOPETEHUS] YMEHUM
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OPUEHTUPOBATHCS B MHUPE BEUIECTB M XMUMHUYECKUX SIBICHHMM, MMEIOIIMX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUH M CIOCOOOB AESATENbHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
OOBSCHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COONIOACHUEM IMpaBuUi 0O€30MacHOro
oOpallieHusl ¢ BEIIEeCTBAMM.

CopepxarenbHasi XapakTepUCTHKa ILeled W 3ajady M3y4eHUs IMpeaMeTa B
OporpaMMe IO XMMHUU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU
OPUOPUTETAMH B CUCTEME cpeaHero oliero oopazoBanusi. Ceroass B mpernojaBaHuu
XUMHHU B OOJbIIEH CTeNeHW OTHAETCS MPEANOYTeHHE MPAKTHUYECKOW KOMIIOHEHTE
comepkaHusi ~ OOy4yeHHs, OpPUEHTUPOBAHHOW HAa  MOJTOTOBKY  BBIITYCKHHKA
OI0IIe00Pa30BaTEIbHON OpraHU3allMK, BIAJACIONIET0 HEe Ha0OpoM 3HaHUM, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CINOCO0OAMHU M YMEHHSIMHU aKTHBHOTO
NOJIy4YEHUs] 3HAHMI W TPUMEHEHUS HMX B PEAJbHONM KU3HU [JIs pELICHUS
OpakTUYECKUX 3a7ad. B 3Tol CBSI3M TpU  U3YYEHUH MOpeaMera «XUMHUS»
JOMHUHHPYIOIIEE 3HaYCHUE TPUOOPETAIOT TaKKe LEIN U 3a7a4l, Kak:

afanTanus OOy4arolUXcsl K YCIOBUSIM JAWHAMUYHO DPA3BUBAIOLIETOCS MUPA,
dbopmupoBaHue MHTEJUJIEKTYaIbHO pa3BUTON  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO TPaMOTHBIX
pEelIEHN B KOHKPETHBIX >KM3HEHHBIX CHUTYallUSIX, CBA3AHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;

GopmupoBaHue y OOy4YalOIIMXCS ~ KJIIOUYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIU), HMEIOIIUX YHUBEPCAIBHOE 3HAYEHHE JUIS Pa3IMYHBIX BHJIOB
JESTENBHOCTU: PEIICHUs MpoOjeM, MOWCKa, aHamu3a W o0paboTku WH(OpPMAIINH,
HEOOXOANMBIX ISl IPUOOPETEHUS OMbITa JEATEIBHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B IIO3HAHMM XUMHUH, a TaKkKe JUIsl OLUEHKH C NO3ULUUH 3KOJOTMYECKOU
0€30MacHOCTH XapaKkTepa BIMSHHS BEIIECTB U XMMHUYECKUX MPOLIECCOB HA OPTaHU3M

YeJI0BCKa U MIPUPOJHYIO Cpeay;
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pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, HHTEJUICKTYAIbHBIX W TBOPUYECKHX
crocoOHOCTE O0YYaIOIIMXCA: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE
3HaHUS TI0 XMMHUU B COOTBETCTBUHU C KXU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHH ISl MOMCKAa W aHaiu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POPMAIIMA XUMHYECKOTO COJIePIKaHuUs;

dopMupoBaHUE U pa3BUTHE Y O0YUYAIOMINXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOIIOIaTEIBHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHHUM M TPOBEACHHH XUMHUYECKOTO
OKCIIEPUMEHTA,;

BOCIIUTaHWE y OOydJalmuxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HANpPaBICHHOCTH XWMHUHU, €€ BAXKHOW pOJIM B PEHICHHH TJIOOATBHBIX MPOOIeM
paIMOHAIBHOTO TMPHUPOAOIOIB30BaHMs, MONOJHEHHSI YHEPTETHUECKUX PECYpCOB U
COXpaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIEHUS K TPHUPOJEC U CBOEMY 3JIOPOBBIO, a TaKXKe NPUOOPETCHHS OIbITa
UCTIOB30BaHUS TIOTYYCHHBIX 3HAHWA [IJI1 TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

Ipu uzyuenuu yuebrnoeo npeomema «Xumusy Ha yeuyOIEHHOM YPOBHEe makKice,
KaK Ha YpOB8He OCHOBH020 U CpedHe20 0buje2o obpazosanus (Ha 6a3080M YposHe),
3a0aueil NepeOCMENeHHOl 3HAYUMOCMU S6IAeMCs (DOPMUPOBAHUE OCHO8 HAYKU
XUMUU KaK 0O1ACMU COBPEMEHHO20 eCMeCmMBO3HAHUSA, NPAKMUYECKOU OesimeabHOCmU
YenoseKa u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyOnréHHOM YpOGHe U3YYeHUsi Nnpeomemd
npeonosiazaem peanu3ayuro makux yeneu, Kax.

Gopmuposarue npeocmasnenuii.

0 MamepuailbHOM eOuHCmee Mupda, 3aKOHOMEPHOCMAX U HNO3HABAEMOCU
AGNEHUl NPUPOObL, 0 Mecme XUMUU & CUCmeMe eCmeCmeeHHbIX HaYK U e€ gedyuell
ponu 8 obecnedeHuu YCmMouduBo20 paseumus 4eiogeyecmeda: 6 peuieHuu npoonem

3KOJ102Mll€CKOZZ, 9H€p2€mu'{€CKOﬁ u nuu;eeoz] 6€3OTZCICHOCmu, 6 paseumuu Me()ul/ﬂ/ﬂ-lbl,
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CO30aHUU HOBbIX MAMEPUAos, HOBbIX UCMOUYHUKO8 IJHepauu, 6 obecnedyenuu
PAYUOHATILHO20 NPUPOOONONIL30GAHUSl, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00Well
KYIbMYypbl Yel08eKd, A MaKice IK0I02U4ecKu 000CHOBAHHO20 OMHOUEHUS K CBOEMY
300p08b10 U NPUPOOHOU cpede;

0CB0€HUe CUCMmeMbl 3HAHULL, JIeHCaujux 8 OCHO8e XUMUYECKOU cOoCmasisaioujell
ecmecmeeHHO-HAYYHOU KAPMUHbL MUpa: (QYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl XUMUY, COBPEMEHHbIX NPeOCMAasieHull 0 CMpPOeHUU 8euwecmed HaA PAa3HbIX
VPOBHSX — AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAaOMOIeKYISIPHOM, )
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX NPOMEKAHUS XUMUYEeCKUX
peaxkyuti, 0 XUMUYECKOM pPAaBHOBeCUU, pacmeopax u OUCNEPCHbIX cucmemax, 00
00WUX HAYUHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMEA;

Gopmuposanue y 06yuarouuxca 0CO3HaHH020 NOHUMAHUSL 0CMPEDOBAHHOCU
CUCMEMHBIX XUMUYECKUX 3HAHUU Ol OOBACHEHUs KI4egblx uoeli u npoobiem
COBPEMEHHOU XumMuu, OJisl OOBACHEHUs U NPOSHOZUPOBAHUS SBIEHUL, UMEOUUX
eCmeCcmeeHHO-HAYUHYI0 Npupoody, 2pAMOMHO20 peuleHusi npooiem, CEA3AHHLIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C HO3UYUL IKOJN02UYECKOl
bezonacHocmu  NOCieO0Cmeuti  ObIMOBOU U  NPOU3BOOCMBEEHHOU  OessmelbHOCU
YenogeKka, CEA3AHHOU C  XUMUYEeCKUM  NpOU3B0OCMEOM, UCNOJIb30GAHUEM U
nepepabomkoul euecms,

yenybneHue npeocmasieHuli 0 HaAy4HulX Memooax nO3HAaHus, HeoOX00UMbIX OJis
npuobpemeHus YMeHUll OPUEHMUPOBAMbCS 8 Mupe 6eujecms U 00bACHeHUs
XUMUYECKUX ABNEHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPaKmuieckol 0esameibHOCmU
U NOBCEOHEBHOU HCUSHU.

B nnane peanuzayuu nepeoouepeonvix 60CHUMAMENbHLIX U PA3BUEAIOUSUX
QyHKYUll YerocmHoUu cucmemsl cpeoHe20 00we20 06pa3o8anus Npu  Uy4eHUuu
npeomema «Xumusy Ha yenyOréHHOM ypoeHe 0Cco0YI0 aKmyalbHOCMb NPUobpemarom

maxkue yejiau u 361061'{% Kak.
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gocnumatue yoercOEHHOCMU 8 NO3HABAEMOCMU SA6IeHULL NPUPOOb, VAN CEHUS.
K npoyeccy meopuecmada 6 001acmu meopemudeckux U NPUKIaoHblX UCCIe008aAHULL 6
Xumuu, Gopmuposarue MUpPOBO33PEHUs, COOMBEMCMBYIOUIE20  COBPEMEHHOMY
VPOBHIO pa36UmMusi HAYKu,

pazeumue MOmMusayuu K O00yYeHuro U NO3HAHUI, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOCHUs 00Ujeyeno8eyecKux
yenHocmel,

pazeumue NO3HABAMENIbHLIX UHMEPEeCco8, UHMEIeKMYANbHbIX U MBOPUECKUX
cnocobHocmell 00yyarwuxcs, opmuposarue y HUX CO3HAMENbHO20 OMHOULEHUS K
CamMoooOpazo8anu0 U HenpepviGHOMY 00pA308aAHUI0  KAK  YCA0BUIO  YCHEUIHOL
npoghecCUoOHanvbHOl U 0OWEeCMBEeHHOU  O0esIMeIbHOCMY,  OMEEenmCMBEeHHO20
OMHOUWEHUSL K CBOEMY 300P0BbI0 U NOMPEOHOCU 8 300P0BOM 00pA3€e HCUZHU,

Gdopmuposanue ymeHulli U HABbIKOE PA3YMHO20 NPUPOOONONb30BAHUS, PA3BUMUE
9KONI02U4eCKOU  KYJIbmypbl,  Npuobpemenue  onvlma  0OWecmEeHHO-N0Ie3HOU
IKOJI02UYECKOLL OesImeslbHOCHIIL.

Henmu w 3amaud  uW3ydeHUs TpeaMeTa «XHUMHS» TONYYUId MOJPOOHYO
METOAMYECKYI0 MHTEPIIPETAlNIO B pa3jeie nporpammbl «llmanupyembie pe3yabTaThl
OCBOCHUS TIpeaMeTay, Ojaromaps 4yeMy o0ecleueHO YETKOE MPEICTABICHUE O TOM,
KaKue 3HAHUS U YMEHHsSI MMEIOT MPSIMOE OTHOIICHHE K pealu3alMid KOHKPETHOM

OCIm.

MECTO YYEBHOT' O IPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

B cucreme cpemgnero obmiero oOpazoBaHus «XUMHUS», H3ydaemas Ha 0a30BOM
YpOBHE, TpHU3HAHA OO0SA3aTEIBHBIM YYCOHBIM TMPEIMETOM, BXOJSAIIAM B COCTaB
npenmetHorr  obmactu  «EctecTBeHHble  Haykw». OOmee  4YMCIO — Yacos,
PEKOMEHIOBaHHBIX JUIsl M3ydeHus: xumMuu — 68 gacos: B 10 kimacce — 34 ygaca (1 gac B
Henenmo), B 11 xkmacce — 34 gaca (1 gac B Heemio).

VY4eOnbiii ipenMer «XuMUs» YrIyOJIEHHOTO YPOBHS M3YYCHHS BXOJUT B COCTaB

18



npeametrHor obnactu «EctecTBeHHble Hayku». Ero wusydeHwe MpearycMOTPEHO
B KJIacCax €CTCCTBEHHOHAYYHOTO MpOo(uis, HAmpUMep XUMHYECCKHUX, XHUMHKO-
OMOJIOTUYECKUX W MEIUIIMHCKUX. B 3THX Kiaccax H3ydeHHWE MaHHOTO IIpeIMeTa
MPEeTyCMOTPEHO B 00bEME yueOHOUM Harpy3ku 3 4 B Hegemto. OOlee 4ucio 4acos,
PEKOMEHIOBaHHBIX ISl U3yUEHUsI XUMHH Ha yriyos€HHoM ypoBHe, — 204 ydaca: B 10
knacce — 102 gaca (3 yaca B Hemento), B 11 knacce — 102 yaca (3 yaca B HeJEmr0).

[Ipu  ¢opmupoBaHrr 00pa30BATENBHONW OpTraHW3aIMeH  MYJIbTUNIPO(PHIHLHOTO
yuyeOHoro miaHa it 10 u 11 kmaccoB ycTaHaBnuBaeTcsi yueOHas Harpyska Mo MpeaMery
«Xumus» i 06a3oBoro ypoBHs B oObeme 1 wac B nHememo (34 4 B rox), a s
yrIIyOIEHHOTO YPOBHS CIEAYIOMMM 00pa3oM: 1 yac B HEJENI0 3a CYeT 00s3aTelbHOU
gactu OOII COO u 2 yaca 3a cuet yactu OOIl COO Ha AonoMHUTENbHBIE YueOHbIE
npeaMeThl. TakuM o0pa3oM, JJIsi 00yUJaroIIuXcs, BEIOpaBIINX yriyOJEHHOE U3YICHUE
XUMUHU, yueOHas Harpy3ka ycTaHaBIMBaeTcs Takke 3 yaca B Hemento (102 1 B rox),
TO TMpPaBOMEPHO, €CJIM MaKCHUMallbHasg ydeOHash Harpy3ka He MpeBbIIIaeT
MaKCHUMAaJIbHO JIONMYCTUMYIO YyUeOHYIO Harpy3Ky B HEJEIIO.

B TemMaTtrnueckoM IUTaHMPOBAHWUHU yKa3aH pe3epB y4eOHOro BpeMEHH, KOTOPOe
pEKOMEHyeTCsT JJisi pealu3alldd aBTOPCKUX TIOJIXOJIOB IO HCIOJIb30BAHUIO

pa3HooOpa3HBIX (OPM OpraHU3aIK YIeOHOTO IpoIriecca.

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS YYEBHOI'O ITPEJJMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOIIMMUCS
MporpaMM CpeaHero ooOmero oOpa3oBaHUs (JUYHOCTHBIM, METANpPEJAMETHBIM H
npeaMmeTHbM). [lomydeHne XuMU4ecKoro oOpa3oBaHHsS Oa3upyeTcss HA OCHOBHBIX
TUIAKTUYECKUX MIPUHIUIIaX 00yUYeHUs (HAyYHOCTHU, CHCTEMHOCTH, CUCTEMAaTHUYHOCTH,
JOCTYIHOCTH, CBSI3U TEOPUU C MPAKTHUKOM, HAIVISIAHOCTH W JIp.), HA ITPUMEHEHHHU
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTMH C Y4€TOM MEXaHU3MOB JOCTUKECHUS
BCEX IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHUS  OCHOBHOM  00pa3oBaTesbHOM
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nporpammsel. Hay4dHo-MeToanuecKod OCHOBOM il pa3pabOTKH IUIaHUPYEMBIX
pE3yabTaTOB OCBOEHHMS IIPOrpaMM CpENHEro O0IIero o00pa30BaHUS SBISAETCS

CHCTGMHO-I{GHTGHBHOCTHBIﬁ moaxona.

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMHM € CHCTEMHO-IESATEILHOCTHBIM IOAXOJIOM B  CTPYKType
JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS TMpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHE  OOYYAIOIIUMHUCS  POCCHUMCKOM  TPaKIaHCKOW  UJASHTUYHOCTU —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE

KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMMHH;
TOTOBHOCTh W  CIOCOOHOCTH OOY4YalOIIMXCS PYKOBOJACTBOBAaThCS B  CBOEH

NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, IPUCYIIUMHU LEIOCTHOU

CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TIPABOCO3HAHMS YKOJIOTUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIENIA U

CTPOUTH )KU3HCHHBIE IIJIAHBI.

JIM4yHOCTHBIE PE3YIABTATHI OCBOCHUS MpeaMeTa «XUMHUSA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM W BOCMUTATENBHOW pAesTenbHOCTH OpraHu3alud B COOTBETCTBHH C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMHU LICHHOCTAMU U
ujeaaMu pOCCUHUCKOTO IPaKIaHCKOTO O0IIEeCTBa, MPUHATHIMU B 00IIIECTBE HOPMaMU
W TpaBUJaMU  TIOBEJICHUS, CIOCOOCTBYIOIIMMHU TMPOIECCaM  CaMOIIO3HAHMSI,
CaMOpa3BUTHUSI U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYaIOIINXCS.

JInyHOCTHBIE  pPE3yAbTaThl  OCBOCHHMS  mOpeaMera  «XUMHS»  OTPaXaroT
c(hOpPMHPOBAHHOCTh OMBITA T[MO3HABATEIIBHOW W TMPAKTHYECKOW JIESITEIIEHOCTH
oOyyJaromuxcsa Mo peanu3aliy MPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:
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1. I'paxaaHCKOro BOCIIM TAHMS:

OCO3HAHUS OOYYaIOIMMHUCS CBOUX KOHCTUTYLIIMOHHBIX TMpaB U OOSI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSAIKY;

MPEJICTABJICHUS] O COLUUAIIBHBIX HOPMAax U MPABUIIAX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIILHOCTH TMPHU CO3JaHUU Yy4eOHBIX
POCKTOB, PEIICHUM Y4YeOHbIX U T[IO3HABaTEJIbHBIX 3a7a4, BBIMOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTU TMOHMMATh W NMPUHUMAThL MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI

APYTUX IIPU aHAJIN3C PA3JINYHBIX BUI0B yq€6HOﬁ ACATCIIBHOCTH,

2. IIaTpHOTHYECKOT0 BOCITUTAHUS:

LEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OT€UYECTBEHHOMU
XUMUH;

yBa)KEHHS K IIPOLIeCCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUIECKOTO MPUMEHEHHUS
XUMHHM, OCO3HAHUS TOTO, YTO JOCTHKEHMS HAYKU €CTh PEe3yJbTaT JIUTEIbHBIX
HAOJIIOICHU, KPOTOTIUBBIX IKCIIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSHHOTO TPyJa
YYEHBIX U IPAKTUKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHBOB B IIOJIyYEHUM U IIOCICAYIOUIEM AaHAIU3E

UHGOPMAIINH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHMS, 3TUUECKOrO ITOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMH, CBA3aHHBIE C XHUMHYECKUMHU SBICHUSIMH, U
MIPUHUMAaTh OCO3HAHHBIEC PEIICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHHUE W MOCTYIKH CBOMX TOBAPUIIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO-3HAHUE MOCIIEICTBUNA 3TUX MMOCTYNKOB;

4. @opMUPOBAHNS KYJbTYPbI 310POBbS:
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MOHUMAaHUSl LEHHOCTEW 30pOBOro M 0e30macHoro odpasza *KHU3HU; HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MUECKOMY M TMCHXHYECKOMY
3JI0POBBIO;

coOJII0ICHUS TTpaBUJI 6€30MacHOr0 oOpaleHus C BEIECTBAaMU B OBITY, MIOBCEIHEBHOM
KU3HU U B TPYJOBOU JESATEIbHOCTH;

NOHMMAaHUSl [EHHOCTH MPaBWJI WHAMBUAYATHHOTO W KOJUICKTHBHOTO 0O€301MacHOro
MIOBEJICHUSI B CUTYaIlUAX, YIPOXKAIOMIUX 3OPOBBIO0 U KU3HHU JIO/ICH; OCO3HAHWUS
MOCTICICTBU W HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHUS aJKOTOJIs,

HapKOTHUKOB, KYPEHHUS);

5. TpyaoBOoro BOCIIMTAHUA:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B Yy4eOHO-HCCIICIOBATCIILCKON JeATEIbHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPYSCKON U APYTHX BHUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AKTUBHOE y4YacTHE B PEIICHUH MPAKTHUYECKUX 3aJad COIMAIbHOU
HaMpaBJICHHOCTH (B paMKax CBOET0O Kilacca, IIKOJIbI);

MHTEpeca K MPaKTUICCKOMY HM3Y4YeHHIO Mpodeccuil pa3mudHOTO poja, B TOM YHCIIE
Ha OCHOBE NMPUMCHECHHS MMPEIMETHBIX 3HAHUH TI0 XUMHUH;

YBKEHUS K TPYAY, JIOISIM TPyJa M pe3yJbTaTaM TPYAOBOH JEITeIHbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBHIYAJIBHON TPAacKTOPUH 0Opa3oBaHUS,
Oynyrieit mpodeccun M pean3aii COOCTBEHHBIX KU3HCHHBIX TUIAHOB C yU4ETOM
JUYHOCTHBIX HMHTEPECOB, CMOCOOHOCTEHW K XHMHH, MHTEPECOB U MOTPEOHOCTEH

00111eCTBa;

6. DK0J10rH4ecKoro BOCNMTaHHUS:

OKOJIOTHYECKH  I€JeCO00pa3HOr0 OTHOMIEHHS K TPHPOAEC, KaK HCTOYHHUKY
CYyIIIECTBOBAHMS KM3HHM Ha 3eMIIC;

MMOHUMAHHMS  TJI00ABHOTO  XapakTepa  JKOJOTHYECKUX  IpoOJjieM,  BIUSHUS
SKOHOMHYECKHUX IPOIIECCOB HA COCTOSIHUE IIPUPOTHOM 1 COIMATBbHON CPEIbI;

OCO3HAaHHUS HEOOXOJIMMOCTH HCITOIB30BAHUSA JOCTIDKCHUH XUMHH JUJIS PEIICHUS
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BOIIPOCOB PALMOHAIBHOIO IIPUPOIOIIOIB30BAHU;
AKTUBHOI'O HEINPHUATUA JIEUCTBUM, NPUHOCAIIUX BpPEH OKPYKAIOLIEH IPUPOLHOU
cpele, YMEHHs MPOTHO3UPOBATh HEOJArONpPHUSATHBIE SKOJIOTUYECKUE MOCIEICTBUSA
IIPEANPUHUMAEMBIX IEUCTBUM U NPEAOTBPALIATD UX;
HaJIMYXSL PA3BUTOrO DKOJOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKOU KYJIbTYpPhI, OIbITA
NEATENIbHOCTH IKOJIOIMYECKON HAIIPABIEHHOCTH, YMEHHUsI PYKOBOJACTBOBATHCA UMHU
B MO3HABaTEJIbHONW, KOMMYHUKAaTUBHON M COLMAJIBLHON MpPAaKTUKE, CIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTUBOCTOATH HACOJIOTUN XCMO(1)06I/II/I;

7. LIecHHOCTH HAYYHOI'0 MO3HAHUSA

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMaHUsI CIIeM(PUKN XMMUU KaK HAayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHUU
PaAIMOHAILHOTO HAYyYHOTO MBIIUICHHSI, CO3JJaHUU 1IEIOCTHOTO MpPEeICTaBlICHUs 00
OKpYKalOIIEM MHpPE KaK O €IMHCTBE IPUPOJbl W YEJIOBEKa, B TMO3HAHHUH
NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH TPOOJIeM COXpaHEHUs HPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTH B 0COO0N 3HAYMMOCTH XUMUHU ISl COBPEMEHHOM IUBUIN3AIMH: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH W Ba)XXHOW POJIM B CO3JaHUU HOBOW 0a3bl
MaTepHUAIbHON KYJIbTYpHhI, PEIICHUH TJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJIOBEUECTBA —  CHIPbEBOM, JOHEPreTHYECKOW, NHUIIEBOM UM 3KOJIOTHMYECKOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIEUEHNN YCIOBUMA YCIIEITHOTO Tpyda
Y DKOJIOTHYECKH KOM(MOPTHON KU3HU KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: NOHHUMAaHHUS CYLIIHOCTH METOJOB IIO3HAHUS,
MCIOJIb3YeMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH MCIIOIh30BAThH MOTy4aeMbIe
3HaHWSI JJI1  aHamM3a W OOBSCHEHHS SBICHUW OKpPYXKAIOMIETO MHpa |
MPOUCXOAIINX B HEM U3MEHEHHI; YMEHHUS JeiaTh 000CHOBAHHBIC 3aKIIOUEHHUS Ha

OCHOBC HAYYHBIX (baKTOB N HMCHOIIUXCA OdaHHBIX C HOCJIbIO IIOJYUYCHUA
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JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYCCKHAE 3HAHWS [JIS PEIlCHHS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTepeca K O3HAHUIO M HCCIIeI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHHMH IO XUMHUH B COOTBETCTBUU C KU3HCHHBIMHU
NOTPEeOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyJda B pasiauuHbIX cdepax mnpodeccnoHaIbHON

ACATCIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUsI Y4eOHOTO TMpeaMera «XUMHsS» Ha
YpOBHE CpeHero oo0I1ero o0pa3oBaHUs BKIIOYAIOT: 3HAYUMBIC 711 (DOPMUPOBAHUS
MHUPOBO33pECHUS oOydJaromuxcs MEXIUCIUTIMHAPHBIC (MeXTIpeIMETHBIC)
oOllleHayYHbIE TIOHSATHSA, OTPAXKAIOIIHUE IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
crie-1u(UKy METOJ0B TTO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DJHEPrus, SBIICHHE, IIPOIECC, CHUCTEMa, HAy4dHbId (akT, TTPUHIIHUII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJ0BaHUE, HaOJIOJICHHE,
U3MEPEHUE, OKCIEPUMEHT ®  Jp.); YHHUBEpCaJdbHbie  ydeOHBIC  JICHCTBUSA
(mo3HaBaTeNbHEIE, KOMMYHUKATHUBHBIE, pEeTyJISITUBHBIC), o0ecreynBaroIe
dbopmupoBanue (PyHKIMOHATBHOW TPaAaMOTHOCTH M COIHAIBHOM KOMITETECHIIHH
oOydJaromuxcs;  CIIOCOOHOCTh  OOYYAIONIUXCS  HCIIONB30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS W YHUBEpPCaJIbHbIC Y4YcOHBIC
JICVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTUKE.

MeTtanpeaMeTHbIE  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJbHBIMU
y4eOHBIMH TI03HABATEIBHBIMU, KOMMYHHKATHBHBIMHU U PETYJISTUBHBIMU JACHCTBUSIMHU.

Oe¢nadenue yHUBEPCATbHBIMU YUCOHBIMU NO3ZHABAM EILHBIMU OCHUCHMGUAMU:

1. ba30BLIMHY JJOrHYEeCKHUMH ACHCTBUSAMM
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CaMOCTOSITEILHO (POPMYIUPOBATh U aAKTYalM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIIATh LUEIHU ACITEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTATHI AESITEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

HCTIOJIb30BATh NP OCBOCHUY 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEIATH
XapaKTepHblE MPU3HAKA TOHSATHM MW  YCTAHABIMBAaTH MX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS JI1 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMPATh OCHOBAaHUSI W KPUTEPUM JUIS KIacCU(PUKAIMK BEIIECTB M XUMHUYECKUX
peaKkiuu;

YCTAHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKY U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JICIYKTHBHBIC, MO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBJIICHUSAX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATh B IIPOLIECCE TMO3HAHMUS HCIIOJb3YEMBIE B XHUMHUM CHMBOJIMYECKHUE
(3HaKOBBIE)  MOJENH, MPeoOpa3oBBIBATH  MOJCIBHBIE  TPEACTABICHHSI —
XUMUYECKUH 3HAK (CHMBOJI) DdJIEMEHTa, XHMHUYeckas ¢Gopmylsia, ypaBHEHHE
XUMUYECKOW peakIud — TMpPU PEHIeHUH yYeOHBIX TI03HABATEIBHBIX U
MPAKTUYECKUX 3aJla4, MPUMEHATh HA3BAaHHBIC MOJEJIbHBIE IIPEICTABJICHUS IS
BBISIBJICHUSI XAPAaKTEPHBIX IMPU3HAKOB M3YYaE€MbIX BEUIECTB W XHUMHUYECKUX

pEeaKLHnii;

2. Ba3oBbIMHU HCCI€A0BaATEILCKHUMHU JeHCTBUAMH:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOT'O O3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIINN;

dbopMynHpoBaTh LEIH M 3a7a4d HMCCIICJAOBAHUS, HCIIOJIb30BaTh ITOCTABJICHHBIC W
CaMOCTOSITEILHO CHOPMYJIHPOBAHHBIC BOINPOCHI B KAayeCcTBE HHCTPYMEHTA
MMO3HAHUS W OCHOBBI JIJIT (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE MPABMIBHOCTH

BBICKAa3bIBACMBIX CY)KHCHHﬁ;
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BJIAJICTh HABBIKAMHM CAaMOCTOATEJIBHOTO IUIAHUPOBAHMS M MPOBEACHUS YYECHHYECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATH YMEHHMs HaOJI0IaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yJsbTat, (GOpMyIUpOBaTh 0000IEHUS U
BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJbTATOB HMCCIEIOBAHUSA, COCTABIISITH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUECKOW HMCCIIeI0BATeIbCKON W MPOCKTHOW JEATEIbHOCTH,
MPOSIBJISAITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY ITOMCKY METOJIOB

PEIICHUS MPAKTUUCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITIO3HAHUAA;

3. Paboroii ¢ nundgopmanmeii:

OPUEHTUPOBATBHCSA B PA3IMUHBIX HMCTOYHWUKAX HMH(POpMANUU (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJICP)KAHMS, CIPABOYHBIC IOCOOMS, PECYpChI
WNuTepHeTa), aHaMM3upoBaTh HWHOOpPMAIMIO pPa3jIMYHBIX BHJIOB U  (GopM
IpeICTaBIICHNUS, KPUTHYECKH OILICHUBAaTh e JOCTOBEPHOCTH U
HETIPOTHBOPEUYHUBOCTH;

GopMyTUpOBaTH 3aNpPOCHl M MPUMEHSITh Pa3IMIHbIE METOJBI MPHU MOUCKE U 0TOOpE
uH(OpMaIMK, HEOOXOJAMMOW JJIs BBITIOJHEHHUS YYEeOHBIX 3a7ad OMpPEaCIIEHHOTO
THIIA;

nproodpeTaTh ONBIT  WCIOJB30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3INIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIHO BBIOMPATh ONTUMAJIbHYIO (GOpMY TMpencTaBieHuss WHGOpPMaIUU
(cxembl, rpaduKH, TUArPAMMBbI, TAOJIUIIBI, PUCYHKH U T. 11.);

MCIIOJIb30BaTh HAYYHBIM $I3BIK B KAadeCTBE CPEACTBA MPU paboTe C XUMUUYECKOU
uH(pOpMaIel: MPUMEHATh MEXKMpPEeIMETHbIE ((HU3MYECKUE W MaTEeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (OpMYIIBI, a00pEeBHATYPBI, HOMEHKIATYPY;

MCITIOJIB30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.
Osnadenue yHugepcaibHbIMu KOMMYHUKAMUBHBIMU OCUCMGUAMU:

3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJaeMOW TEeMbl B XOJI€ auajora W/Wiu
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JUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEII0KEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTALMENW PE3YJIBTATOB IO3HABATEIBHOM  JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJHEHUHN
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaiM3allui y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUK B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

Osnadenue ynugepcaibHblMu pecyaamueHbIMU 0CliCMEUAMU:

CaMOCTOSITEIbHO  IUIAHUPOBAaTb UM OCYILUECTBIATh  CBOK  ITO3HABATEJIBHYIO
NEATENIbHOCTh, OINpenessiss €€ LelIM W 3aJadyd, KOHTPOJMpOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alrOpUTM JEUCTBUH MpH
BBIMIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAaMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHAIN3a U

CaMOOIIEHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOrpaMMBI CPEIHETO OOIIEero 0Opa3oBaHHMS
10 XUMHUHU Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha 00ECIICUCHHUE MPEUMYILECTBEHHO
o0meoOpa3oBaTeIbHOM W OOIMICKYJIBTYpPHOH TOATOTOBKHM oOydaromuxcsa. OHu
BKJIFOYAIOT: crienu@uueckue s y4eOHOro mpeaMera «XUMHUS» HaydHbIC 3HAHUS,
YMEHHUSI M CIOCOOBI JCHCTBHH IO OCBOCHHIO, MHTEPIIPETAIMH W MPEOOpa30BaHUIO
3HAHHMH, BUIBI ACATCIBHOCTH I10 MOJIYyUYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHHM
B Pa3IUYHBIX YYCOHBIX M PEabHBIX dKU3HCHHBIX CHTYAIUAX, CBA3AHHBIX C XUMHUEH.

B mporpaMMe mo XUMHH IPEIMETHBIC PE3YJIbTAaThl MPEACTABICHBI IO T0JaM
U3Y4YCHHS KaK Ha 0a30BOM, TaK M Ha yeiny01éHHOM YPOBHSIX (BBIICICHO KYPCUBOM).
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B

10 kiacce mnpeaMeTHbIe Ppe3yabTaTbl OCBOeHHMS Kypca «Opranuyeckas

XMMHUsSD» OTPaKarT:

1)

2)

3)

4)

chopmuposannocms  npeocmagieHuu: O  XUMUYECKOHM  COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XHUMUUA B TO3HAHUU SIBIICHUU
Opuposibl, B (POPMHUPOBAHMU MBIIUICHUS U  KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW [JIsi PEIICHUs MPAKTHYECKUX
3alay U DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
IIPUPOIHOU CpELE;

gnaoeHue CUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralONIME TOHATUS (XMMUUYECKHM DJIEMEHT, aToOM, »JJEKTPOHHAas
o0oy0YKa  aTomMa, MOJEKyJla,  BaJleHTHOCTb,  AJEKTPOOTPUIIATEIBHOCTD,
XUMUYECKas CBs3b, CTPYKTYpHas ¢hopmyiia (pa3BépHyTas U COKpaIiéHHas), MOJb,
MOJIIpHAsi Macca, MOJISIPHBI OO0BEM, YIJIEPOAHBIA CKeNeT, (PYyHKIMOHAIbHAS
IpyIIa, pagukall, HW30MEpPHs, H30MEPhl, TOMOJIOTUYECKUA psAll, TOMOJIOTH,
YIIE€BOJOPOIbI, KUCIOPOA- U a30TCOAEPIKAIINE COEAUHEHNS, MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHUS); TEOPUM M 3aKOHBI
(Teopust cTpoeHusi opranndeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHs
Macchl  BENIECTB);  3aKOHOMEPHOCTH,  CHUMBOJIMYECKUH  SI3bIK  XUMUHU;
MHUPOBO33PEHUYECKHUE 3HAHUA, JIEKAIIME B OCHOBE MOHMMAHHUS NPUYUHHOCTH M
CUCTEMHOCTH XMMHUYECKHUX SIBICHUHN, (DAKTOJIOTUYECKHE CBEJCHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHHH W 0€30MacCHOM HCTOJIb30BAHUH BaKHEUITUX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOU IEATEIIbBHOCTH YEJIOBEKA;

copMUpOBAHHOCb  YMEeHUll  BblAGIAMb XaPAaKTEPHbIE TPHU3HAKH TOHATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIINE MOHATHS IIPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;
cpopmuposannocmes  yMeHull UCHONb308aMb XUMHUYECKYI0 CHUMBOJIUKY JJIf
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)

dbopMyn OpraHMYeCKMX BEIIECTB W YypPaBHEHUNW XMUMHUYECKHX pPEaKlHii;
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5)

6)

7)

8)

U320MaeIueams MOIEIA MOJIEKYJI OPTaHUYECKUX BELIECTB I WIUIKOCTPALUHA UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

chopmuposaHHocms  YMeHul YCMmaHaeaueams TPUHAMIEKHOCTb H3YyUYEHHBIX
OpPraHMYeCKUX BEHIECTB IO HMX COCTaByY M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeAMHEHUN (YIiIeBOJOPOAbI, KHUCIOPOA- U a30TCOAEpKalllue
COCJIMHCHMSI, BBICOKOMOJICKYJIAPHBIC COCAMHEHHUSA); Oaéamb WM Ha3BaHHUS I10
cucremarnueckoit HomeHknatrype (IUPAC), a Takke mpuBOAUTH TPUBHUATILHBIE
HA3BaHUS OT/EJIBHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOIMWICH, alleTUJICH,
ATUJICHTJIUKOJb, TIUIEPUH, (DeHos, hopManmbiaeru, aleTaibJAerul, MypaBbUHAas
KHCJIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAasl KHUCJIOTa, CTEApUHOBAs KHUCIIOTA,
TII0K03a, GPYKTO3a, KpaxMall, 1eJUTH0103a, TIIHIIH);

chopmuposannocms  yMeHusi onpedenamv  BHIBl XUMUYECKOHM CBSI3M B
OpraHUYECKUX COEIUHEHUSX (OJUHAPHBIE U KPATHBIE), KOBANEHMHASA U UOHHASA
CB513b, O- U P-C653U, B0OOOPOOHASL C8A3b);

cOpMUPOBAHHOCL  YMEHUsT NOOMEEPHCOAmsb HA  KOHKDEMHbIX —NpumMepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYEeCKUX COeOUHeHUll
Om KpamuoCcmu U muna KOBANeHMHOU C8A3U (0- U T-C643U), 83AUMHO20 GIUAHUSA
amomos u 2pynn amomo8 6 MoaeKy1ax;

chopmuposaHHocms ~ yMeHus  NpuUMeHsAms  TIOJNOXKEHHsS TEOpUU  CTPOCHUS
opranndeckux BemectB A. M. byTinepoBa a1 00bsiCHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
chopmuposaHHoCmb YMEeHUll XapaKkmepuszo8ams COCTaB, CTpPOCHHUE, (Ppu3nyeckue
U XMUMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTEIIEN pAa3JIUYHBIX KJIAaCCOB
OpraHWYEeCKUX BelleCcTB (METaH, 3TaH, 3TWJIEH, MPOIMWIEH, aleTUJeH, OyTaaueH-
1,3, metunOytaaueH-1,3, OEH301, METaHOJI, dTAHOJ, dTUJICHIJIMKOIb, TJIUICPHH,
deHnosn, aneranpaerui, MypaBbUHAs W YKCYCHAash KHCIOTHI, TJIIOKO3a, Kpaxmal,

OCJUIr0J103a, aMUHOYKCYCHaAsA KI/ICJ'IOTa); unrrocmpuposdanmsb I'CHCTHUYCCKYIO CBA3b
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9)

MEXIy HUMH YpPaBHCHHSAMH COOTBETCTBYIOIIUX XHMHUYECKUX PEaKIUid C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chopmuposanHocmes ymMeHull XapaKkmepuzoeams cocmaeg, cmpoeHue, usuieckue
U XuMudeckue C80UCMBA MUNUYHLIX Npeocmagumenei pa3iuyHbIX KIaccos
Op2aHUYeCKUX euecms: aiKano8, YUKIOAIKAHO8, AIKEHO8, AlIKAOUCHO8, AIKUHOS,
ApPOMAmMuU4ecKux y21e8000p0008, CHNUPMO8, Alb0ecUd08, KeMOHO8, KAPOOHOBLIX
KUCTIOM, NPOCMBbIX U CIOACHBIX IPUPOB, HCUPOB, HUMPOCOCOUHEHUL U AMUHOS,
aMuHoOKuciom,  0enKos,  yeneeooo8  (MoHO-, Ou- U  NOAUCAXAPUOO8),
UTIOCMPUPOBATb  2eHEMUYEeCKYI0  C8A3b  MedHc0y — HUMU — YPABHEHUAMU
COOMBEMCMBYIOUUX XUMUYECKUX PeaKyuil ¢ UCNOIb308AHUEM CMPYKNYDPHBIX
Gdopmyr,;

chopmMUpo8aHHOCmy YMEeHUsT XapaKkmepu3oeams WCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (HedTh, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TEepepabOTKU U

IPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

10) chopmuposannocme  ymenuti  nposoOums  BBIYHCICHUS 10 XHMHYECKUM

YPaBHCHUAM (MaCCLI, 06’béMa, KOJIMYCCTBA HMCXOAHOT'O BCUICCTBA WJIM ITPOAYKTa
pPC€akin 110 HU3BCCTHBIM MACCC, O6’BéMy, KOJIMYCCTBY OAHOIo0 M3 HCXOJIHBIX

BEILECTB WX NMPOAYKTOB PEAKIINN);

11) chopmuposannocme ymenuii 61adens CUCTEMON 3HAHHA 00 OCHOBHBIX METOAAX

HAy4YHOI'O0 TMO3HAaHUS, HCIOJIB3YEMBIX B XHMHUU IIPU H3YYCHUH BEUIECTB U
XUMHAYECKHUX SABJICHUN (mabmroneHue, U3MEPEHHE, JKCIIEPUMEHT,
MOJEIUPOBAHUE), UCNOIb306aNb CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI TPUHATHUS
pPELICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAILUSAX, CBA3AHHBIX C BEIIECTBAMH U MX
MIPUMEHEHHEM;

cpopmuposanHocmes  61a0€HUs  CUCMEMOU 3HAHUL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOII0OeHUU, USMEPEHUU, MOOeIUPOBAHUL, IKCNepUMeHme

(peaﬂbHOM u MblC]ZeHHOM) U YMEHUA NPUMEHANb dMU 3HAHUA,
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chopmuposanHocms yMeHus NPUMEHAMb OCHOBHble ONepayul MulCAUMETbHOU
0esmenbHOCMY — AHAIU3 U CUHMe3, CpasHeHue, 0000wWeHue, CUCmemMamu3ayuro,
8blsABICHUE NPUHUHHO-CTIEOCMBEHHBIX C8sA3ell — OJIsl U3YUEHUs CBOLICTNE BeleCmE U
XUMUYECKUX PeaKyuil;

12) cchopmuposannocme ymenuii cobmooams npasusia TOJb30BAHUS XUMHUCCKON
nocynoil u 1abopaTopHBIM OOOpYIOBaHUEM, a TaKXKe MpaBHia OOpaIICHHS C
BEIIECCTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBITIOJIHEHUIO JTA0OOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocme  ymenull  nIAGHUPOBAMb WU BbLINOIHAMb — XUMUYECKUN
DKCIIEPUMEHT  (TIpEeBpalCHUSI OPraHWYEeCKUX BEIIECTB TMIPU  HArpeBaHUH,
NOJIyYCHWE OTWJICHA W M3YyYCHHWE €ro CBOKMCTB, Ka4YeCTBCHHBIC pPCAKIIUU
OpraHUYECKUX BEIICCTB, JICHATypallds OCJIKOB IIPH HarpeBaHUH, IIBETHHIC
peakuu OETKOB) B COOTBETCTBHHU C TpaBHJIAMHU TEXHUKH O€30MacCHOCTH TPH
oOpallleHuu ¢ BeHIeCTBAMH W JIA0OPATOPHBIM OOOpYIOBAaHUEM, NPEOCMABIAmMb
pe3yabTaThl XMMHYECKOTO JKCIepuMeHTa B (opMe 3almucu  ypaBHEHHH
COOTBETCTBYIOIIIUX PEAKIUN H ¢opmyiuposams BHIBOJBI HA OCHOBE JITHUX
pe3yJbTaTOB,

CPOPMUPOBAHHOCMb YMEHUIL: CAMOCMOSAMENLHO NIAHUPOSAMb U NPOBOOUMDb
XUMUYECKULl IKCnepuMenm (NOlyYyeHue U U3VYeHue CEOUCME OpP2aHUYeCKUX
gewecms, KawecmeeHHvle peakyuu yeneeo00po0os pPA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OPCAHUUECKUX BeUyeCms, PeueHue 3KCHePUMEeHMAaIbHbIX
3a0ay NO PACNO3HABAHUIO OP2AHUHECKUX 6eujecms) ¢ CoOn00eHuemM npasul
be3onacnoeo obpawjenuss ¢ ewjecmeamu U Aa6OPAMOPHLIM 000PYO0BAHUEM,
Gopmynuposams  yenb UCCIEO08aHUS, NPeOCMAsIAmMs 6 pPA3IUYHOU hopme
pe3yIbmamyl IKCNEPUMEHMA, AHATUZUPOBATNb U OYEHUBAMb UX 0OCMOBEPHOCHb,
14) chopmuposannocme  ymeHull  Kpumuuecku — AHAIUSUPOBAMb — XAMHUYECKYIO

HH(POPMAITHIO, TIOJy4aeMyIo U3 pa3HbIX nctounukoB (CMU, UuatepHeT u ap.);
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chopMUPOBAHHOCL  YMEHULL.  OCYWEeCmEIAms  YeleHanpasieHHblil  NOUCK
XUMUYeCKOU UHpopmMayuu 8 pasiudHblX UCMOYHUKAX (HAYYHAS U Y4eOHO-HAYUHAs
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku aHAIU3UpPOBAMb
Xumuueckyro  ungopmayuro, nepepabamvigamsv €€ U  UCNOIL308AMb 8
coomeemcmauu ¢ NOCMasiIeHHoU yY4eoHou 3aoadet

15) chopmuposannocme VYMeHuUll cobodamo npasuia IKOJIOTUYECKHU
1eJ1ecO00pa3HOro MOBEJEHUS B OBITY W TPYIOBOW JI€ATEIBHOCTH B LEIAX
COXPAaHEHHSI CBOETO 3J0POBbA U OKPYXKAIOIIEW MPUPOIHOU CPEAbl; 0CO3HABAMb
OMACHOCTh BO3JIEUCTBHUS HAa >KUBBIE OPraHU3Mbl OMpPEAENEHHBIX OPraHUYEeCKUX
BEIIECTB, NOHMMas cMmbicn mokazatens [IJIK (mpenensHOi nmomyctumon
KOHILICHTPAIIUK), MNOsACHAMbL HA  NPUMEpax CHOCOObI  YMCHBIICHHS |
NpEeIOTBPAILICEHUS UX BPEIHOTO BO3/ICHCTBUS HA OpPTraHU3M UYE€JIOBEKa;
AHANU3UPOBAMb YeNecO0OPA3ZHOCMb NPUMEHEHUs  OpP2aHU4ecKUux  eeujecms 8
NPOMBIUNEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

16) ayi1  0OydaromMXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3IIOPOBBSI: yMEHUE
NPUMEHSTh 3HaHHS 00 OCHOBHBIX JOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYCCKUX SBJIICHUM;

17) u1st cenbiX U CIIa0OBHIANINX OOYYAIONIUXCSA: YMEHHE HCIIOJIB30BaTh PeabehHO

TOYCUHYIO cucTeMy o0o3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

B 11 kuaacce mnpeaMeTHble Ppe3yJbTaTbhl OCBOeHUsI Kypca «O0mass u

HEOPraHUYecKass XMMHUSD> OTPAXKAIOT:

1) cppopmuposannocme  npeocmasienuii: 0  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, pPOJM XUMHHM B MO3HAHUM SIBJICHUU
npuposibl, B  (OPMUPOBAHMM  MBIIUIEHUST U KYJIbTYpbl  JIUYHOCTH, €€
(GYHKITMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHUS MPAKTHYECKUX
3a/1a4 M OIKOJIOTMYECKU OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U

MPUPOJTHOM Cpeie;
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2)

3)

4)

graoetiue CHCTEMOM XUMHYECKUX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralOIIUE MOHATUSA (XUMHUYCCKUN DJIEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJb, MOJISIPHBIA O0BEM,
BAJICHTHOCTD, JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMHYECKAs CBSI3b
(koBajeHTHAs, MOHHAs, MeETaJUIMuecKasi, BOJOPOJHAs), KpUCTAJUITUYECKas
peIIETKA, TUIBl XUMHUUYECKUX PEAKIUW, PACTBOP, BJEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS] JIUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKIUU, XUMHUYECKOE PAaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHs
BJIEKTPOJIMTUYECKON aucconmanuu, nepuoguueckuit 3axkoH JI. M. Menpaeneena,
3aKOH COXPAHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUSI U MPEBPAICHUS] YHEPTUU
P XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJUYECKUHN SI3bIK XUMHH,
MUPOBO33PEHUECKUE 3HAHUSA, JICKAIIME B OCHOBE MOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJTYyYeHUN B 0€30MacHOM UCITOIB30BAHUM BAKHEUIITUX HEOPraHUUECKUX
BEIIECTB B OBITY M MPAKTUUECKON JCATEILHOCTH YEJIOBEKa;

COBpeMeHHble NpeoCcmasienus 0 CMpPOeHUU 6ewecmea Ha aMmOMHOM, UOHHO-
MONEKVIAPHOM U HAOMOJNEKVIAPHOM YPOBHAX, NPEOCMABIeHUs O MeXaHUMax
XUMUYECKUX PearKyut, mepmMoOUHAMUUECKUX U KUHEMUYECKUX 3AKOHOMEPHOCSAX
UX npomexkaumusi, O XUMUUECKOM PAGHOBeCUU, pPACMBOPAx U OUCNEPCHLIX
cucmemax,; @akmono2uueckue ceedeHUs 0 CB0UCMBAx, cocmaee, NOJYYeHUU U
0e30naACHOM UCNONb308AHUU BANCHEUUUX HEOPSAHUYECKUX eeujecms 6 Obimy u
NPAKMUYECKOU  OesiMelbHOCU — 4ellogeKkd,  OOWUX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA,

chopmuposaHnocms  yMeHUll 6blA6AAMb XapaKTEPHBIC TPHU3HAKU ITOHSATHH,
ycmauvasaueams WMX B3aUMOCBSA3b, UCNOAb306aMb COOTBETCTBYIOIIME MOHATHUSA
MPHU OMUCAHUHA HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILICHUIM;
chopmMuposanHocms  YMeHUl UCHONIb308AMb XUMHYECKYI0 CHMBOJIMKY JIJIS

cocTaBieHuss (opMyn BEHIECTB U  ypaBHEHUHW XUMHUUYECKUX  PpEAKIUU;
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5)

6)

7)

8)

cucrteMmatnueckyro HoMeHkaTypy (IUPAC) u TpuBHuanbHbIle Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YriIeKUCIbIM ra3, aMMHaK, rami€Has
W3BECTh, HETalIEHasl U3BECTh, TUTHEBAS COJa, TUPUT U JIP.);

cghopmuposannocmes ymMeHUll onpeoensms BaJEHTHOCTh W CTENEHb OKHUCIICHUS
XUMHUYECKHX AJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTABA; BUJ XUMHUYECKOU
CBSI3U (KOBaJIEHTHAsI, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS) B COCAMHEHUSX; THIT
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs1, METAJJTNYECKas ); XapakTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
COCJIMHCHUM;

cghopmuposannocms ymMeHUus 00bACHAMb 3ABUCUMOCTb CBOLUCME Beujecms Om
8UOA XUMUUECKOU CBA3U U MUNA KPUCMALIUYECKOU peuémKu, OOMeHHbLL U
OOHOPHO-AKYENMOPHBLUL MEXAHUIMbI 00PA308AHUS KOBALEHMHOU C8A3U,
chopmMuposaHHocmsv yMeHull YCmaHasiusams MPUHAIC)KHOCTh HEOPTaHUIECKUX
BEII[ECTB IO UX COCTaBY K OMpeAeIEHHOMY KIIacCy/TpyIIe COeAuHEHUN (TIPOCThIe
BEIIECTBA — MeETaJUIbl M HEMeTaJUIbl, OKCHJbI, OCHOBAHHS, KHCJOTHI,
am(OoTepHbIE THIAPOKCH/IBI, COJIN);

chopmMuposanHocmeb yMeHull. Kiaccupuyuposams. HeopeaHuiecKue deuecmaa no
Ux cocmaey, Xumudeckue peaxyuu no pasiuyHbiM NPUHaKam (Yuciy u cocmagy
peazupyrowux eewecms, meniogomy d¢hgexmy peaxyuu, usMeHenuro cmeneuell
OKUCTEHUSL DJIEMEHMO08, 00paAMmUMOCMY, Y4acmuio Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO  8bIOUPAMb OCHOBAHUSL U Kpumepuu OJisl Kidccugurayuu
U3yuaemulx eujecme U XUMUYeCcKux peaxkyul,

cghopmuposannocmes ymeHull packpvléams CMBICH Teproandeckoro 3akona J1. U.
MeHeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOITYIO, O0BICHUTEIBHYIO 1
MIPOTHOCTUYECKYIO (DYHKITUH;

chopmuposaHnocmov yMeHull Xapaxkmepu308ams SIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 31eMEHTOB 1—4 niepuonoB [leprnognyueckoil CUCTEMbI XUMHUYECKUX

atemenToB JI. M. MeHneneeBa, WCIONB3ysl MOHIATHS «S-, P-, d-3JIEKTPOHHBIC
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9)

opOUTAINY, «IHEPTrETUUECKUE YPOBHU»; 00BACHAMb 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKUX DJJIEMEHTOB M WX COCIMHEHUM IO INEpHUoJaM W Tpymnnam
ITepronnueckon cucreMsl XuMuyeckux eMeHToB 1. 1. Meunneneesa,;
«OCHOBHOE U 8030YHCOEHHOE dHepeemudecKue COCMOSHUS Amomay, 00BACHAMb
3aKOHOMEPHOCIU USMEHEHUs CBOUCME XUMUYECKUX INEMEHMO8 U UX COeOUHEHUl
no nepuodam u epynnam Ilepuoouueckou cucmemwl [{ U Menoeneesa, éanrenmubie
603MOJCHOCIU AMOMOG 31EeMEHMO8 HA OCHOBE CMPOCHUS UX 2]IeKMPOHHbIX
obonouex

copmuposannocms  ymenuti  xapaxmepuzogams  (onucevieams) 00U
XUMUYECKHE CBOWCTBA HEOPraHUYECKHX BEUIECTB PA3JIUMYHBIX  KJIACCOB;
noomeepaoicoams CylleCTBOBAHUE T'€HETUYECKON CBSI3M MEXKIy HEOpraHMYeCKUMU
BEILECTBAMU C ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIU;
cpopmuposanHocme  yMEeHUs.  pAcKpuleamsv — CYWHOCMb:  OKUCAUMENTbHO-
80CCMAHOBUMENLHBIX — PeaKyuli  NOCPeoOCmeOM COCMAGNEeHUs  DNIeKIMPOHHO20
bananca smux peaxyuil, peaxkyuti UOHHO 20 OOMeHa NYMEM COCMABNEHUS UX
NOTHLIX U COKPAWEHHBIX UOHHBIX YPAGHEHUU, pearkyuil UOpoausd, peaxyull
KOMNniekcoobpaszoeanus  (Ha  npumepe  2UOPOKCOKOMNJIEKCO8  YUHKA U

ANIOMUHUS),

10) cpopmuposannocme  ymenus Kiaccupuyuposams XAMHUYECKUAE PEAKIUU TI0

pa3IMYHBIM MpHU3HAKaM (YHCIYy U COCTaBy pPEarupylolluX BEIIECTB, TEIIOBOMY
sbdexTy peaknuu, U3MEHEHUIO CTENIEHEH OKHCIICHHUS 3JIEMEHTOB, 00OpaTUMOCTU

peakiuy, y9acTUIO KaTaIn3aTopa);

11) chopmuposannocms  ymenuit cocmasnsimv YpaBHCHUS PEAKIUN pPa3IMIHBIX

TUIIOB;, TMOJHBIE W COKpPAlIEHHbIE YpaBHEHUS peaKUuid HOHHOTO OOMEHa,

YUYUTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIMU UIYT 10 KOHIIA;

12) cpopmuposannocme  ymenuti  npogooums  PEAKUUH,  IMOATBEPKIAIONINE

KaueCTBEHHBIM COCTaB Pa3IMYHBbIX HCOPIraHHUYCCKHUX BCHICCTB, paCnoO3HABAMb
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OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

13) chopmuposannocmes ~ ymenuii  packpvléams  CYHIHOCTb  OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEaKIIUi MOCPEICTBOM COCTABICHUS AIEKTPOHHOTO OanaHca
ATUX PEaKIUN;

14) cchopmuposannocme ymenutl 0ObACHAMb 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peaKkmuu OT Pa3IUYHBIX (AKTOPOB; XapakTep CMCIICHHS XUMHUYECKOTO
paBHOBECHS B 3aBUCMMOCTH OT BHEIIHEro Bo3aehcTBus (npuuiun Jle [laTtense);
chopmMupoBaHHoOCmy ~ YMeHUss  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAaHUs.
XUMUYECKUX pearKyull ¢ Y4émom ux IHepeemuiecKux XapaKkmepucmux, xapakmep
U3BMEHEHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3aBUCUMOCMU OM  PA3TUYHBIX
Gaxkmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 pPAaBHO8ecuUsi Noo
BAUAHUEM 8HEWHUX 8030eticmeuil (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuit  xapakmepuzoeamv — XAMUYECKHE  IPOIECCHI,

JeKallue B OCHOBE MPOMBIIIICEHHOTO TOJYyYeHUs CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TMPEJCTABICHUN 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOTO MPOU3BOJICTBA;
COPMUPOBAHHOCNG YMEHUsSL XapaKmepu3o8ams XumMuueckue peakyuu, jexcaujue
8 OCHOB8E NPOMBIUAECHHO20 NOJYYEHUsI CEPHOU KUCIOMbl, amMMuaxa, oodwue
HAayuHble NPUHYUNBL XUMUYUECKUX NPOU3BOOCMSE, YellecO0OPA3HOCIb NPUMEHEHUS
Heop2aHu4ecKux eewjecms 8 NPOMBIULIEHHOCU U 8 Oblmy C MOYKU 3PEeHUs
COOMHOWEHUS PUCK-NONb3A;

16) chopmuposannocms  ymenuii nposoOums BBIYHCICHHS C HCIOJIb30BAaHUEM
MOHATHS «MAcCoBasi JTOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MIPU XUMUYECKUX PEAKIHIX, MACCHI BEIIEeCTBA WM 00bhEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ WIIM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakini Ha OCHOBE 3aKOHOB COXPAHECHHS MacChl

BCIICCTB, IIPCBpAIICHNA U COXPAHCHUSA SOHCPIrUH,
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chopmuposanHocmes ymenus nposooUums paciémul. ¢ UCNOIb308AHUEM HOHAMUL
«maccosas 00 ewjecmeda 6 pacmeope» U «MONAPHAS KOHYEHMPAYUsLy,
maccel gewgecmea unu 00vEMA 2aza NO U38ECHHOMY KOJIUYECm8)Y Geujecmad,
macce unu 00vEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyuu 6eujecms, meniogo2o
appexma peaxyuu; 3uHaveHus: 6000POOHO20 NOKA3AMEN PACHBEOPO8 KUCIOM U
wenouel ¢ U38eCMHOlU CMeneHblo OUCCOYUayuu, maccol (006véma, Koauvecmea
seujecmea) npooyKma peaxyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms OAHO 8 BUOe
Pacmeopa ¢ onpeoenréHHoU Maccosou 00Jiell pacmeopEeHHO20 euecmaa Uil 0aHo
8 uzbvimke (umeem npumecu); 00U 6bIXOO0A NPOOYKMA pearyuu, 00bEMHLIX
OMHOUEHUL 24308,

17) cchopmuposannocme ymenuii cobmooams npasusia TOIb30BAHUS XHUMHUYCSCKOM
nocynoil u 1abopaTopHbIM OOOpYyIOBaHUEM, a Tak)Ke IMpaBWiIa OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBITIOJHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

18) chopmuposannocme  ymenuti  nIAHUPOBAMb U BLINOJHAMbL ~ XUMUYECKUAN
AKCIIEPUMEHT (Pa3JIOKEHHE MEePOKCHUIA BOJOPO/Ia B MPUCYTCTBHH KaTaIA3aTOPA,
ONpe/IeTICHUEe Cpelbl PAcCTBOPOB BEIIECTB C TOMOIIBIO  YHHUBEPCAIBHOTO
WMHIUKATOPA, BIUSHAC PA3INIHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIHH,
peakIMu MOHHOTO0 OOMEHa, Ka4eCTBEHHBIE PEaKIMU Ha Cynbdar-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHS; PEIICHUE AKCIIEPUMEHTANBHBIX 33/1a4 0
TemaM «MeTtame» U «HemeTtamnel») B COOTBETCTBUU C MpaBUJIAMHU TEXHUKHU
6e30macHOCTH MpU 0OpaIIeHUH C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYI0BaHUEM,
npedcmaegnams PE3yNbTaThl XHUMHYECKOTO OJKCIIEpUMEHTa B opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIINA U hopmyaupoeams BHIBOIBI Ha OCHOBE
ATUX PE3YNHTATOB,
cpopmuposanHocms yMeHUull: CAMOCMOSAMENbHO NIAHUPOBAMb U HPOBOOUMb
Xumuyeckuli  IKCnepumeHm  (npoeedeHue  peakyuii — UOHHO20  OOMeHa;

nodmeepofcaeﬂue Ka4iecneeHHo2o cocmaesa HeopeaHU4YeCcKux eewecme,
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onpedenenue cpedbl pacmeopos 8eecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YueHUe
BIUAHUS PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannvly u «Hememannviy) c
cobnrooenuem npasusl 0e30nacHo20 0opawjenus ¢ gewecmeamu u 1a00pamopHuIM
obopyoosanuem, Gopmyruposams yeib UCCIE008AHUS, NPEOCMABISIMb 8
pasnuunol  opme  pesynvmamul 9KCHepuUMeHma, AHATU3UPOBAL U
OYEeHUBAMb UX 00CTNOBEPHOCTID,

19) chopmuposannocme  ymeHull  Kpumuuecku — AHAIUUPOBAMb  XUMHUYECKYIO
UHPOPMAIIHIO, TIOJTydaeMyto U3 pa3HbIX ucTouHukoB (CMU, UaTepHeT u ap.);

20) cghopmuposannocmo YMeHull cobooamo npasuia 9KOJIOTUYECKHU
IIEJIECO00pa3HOr0 TIOBEJICHUS B OBITY M TPYIOBOH JCATCIBHOCTH B IICISAX
COXPAaHECHHUS CBOETO 3JI0POBbS W OKPYKAIOIICH MPHPOIHOW CpEJIbl; OCO3HABATh
OMACHOCTh BO3JICHCTBUS Ha JKUBBIC OPTaHW3MBI ONPEACIEHHBIX BEIIECTB,
noHnMas cmbica mokasarenas [1JIK (mpemeipHON MOMyCTHMOM KOHIEHTPAIIUH),
nosICHAMb HA TIPUMEPAX CITOCOOBI YMEHBIIEHUS U TIPEOTBPAICHUSI HX BPETHOTO
BO3/ICHCTBHS Ha OPTaHW3M YeJIOBEKa,
chopmuposanHocmos ymMeHull: cobnodams npasuid NoOAb308AHUSL XUMUYECKOU
nocyool u 1abopamopHvim 000py008aHuemM, 00pawjeHus ¢ eewecmeamu 8
COOMBEMCMEUU C UHCIMPYKYUIMU NO BbINOIHEHUIO 1AOOPAMOPHBIX XUMUYECKUX
ONbIMOG, IKONOSUHECKU YeNeco0Opa3Hoc0 NogedeHus: 6 Obimy u mpyoosol
0esimenbHOCMU 8 YeJISIX COXPAHEHUsL C80e20 300P08bs, OKPYicaiouell npupooHoll
cpedbl U O0CMUdICeHUs. e€ YCMOUYUB020 pa3eumus; 0CO3HABAMb ONACHOCHb
MOKCUYECK020 0elCmBUsl HA HCUBbIE OP2AHUIMbI ONPEOCNEHHbIX HEOP2AHUYECKUX
gewecms, nouumas cmuicn noxkazamens IIJK (npedenvhoti  donycmumoi
KOHYeHmpayuu), cpopmuposannocmu VMEHUIL: ocyujecmensimo
YeeHanpasienHblll NOUCK XUMUYEeCKOU UHGOpMAayuu 8 PAa3iutuHbIX UCTOYHUKAX

(hayunasa u yueono-nayunas aumepamypa, CMHU, Humeprnem u Op ), Kpumuuecku
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AHANU3UPOBAMb  XUMUYECKVIO  UuHgopmayuio,  nepepabamvieamv €€ U
UCNONIb308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4uebHOol 3a0ayeli

21)iast  oOydaromuxcss € OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 30POBBS: YMCHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOAAaX MO3HAHUS BELIECTB U
XUMHYECKUX SBICHU;

22) 1S CIETBIX M CIIA0OBHISAIIMX OOYYaIOUIMXCs: YMEHHUE HCIOJIb30BaTh PeabeHO
TOUEUYHYIO cUcTeMy 0003HaueHnuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.
Pesynpratel 00yueHuss Ha ©0a30BOM YpPOBHE OpPHEHTHPOBaHbI Ha OOIIYIO

(YHKIMOHAIBHYIO TPAaMOTHOCTh, MOJYY€HHUE KOMIIETEHTHOCTEH Jisi MOBCEIHEBHOM

KU3HU M o0miero pa3Butus. Pe3ynbraThl oOydeHHMs Ha YyrIyOJIEHHOM YpOBHE

OPUEHTUPOBAHBl  HA  TMOJY4YEHHUE  KOMIETEHTHOCTEM  JUIsi  MOCIeAyIolen

npodeccHoHaIbHON AESTENBHOCTH KaK B paMKax JaHHOM MpeaIMeTHOM 00s1acTu, Tak U

B CMEKHBIX C HEH 00J1acTsX.
COJEPKXAHHME YYEBHOI'O ITPEJIMETA «XUMMUS»

10 KJIACC « OPTAHUYECKAS XUMMUSsI» BA3OBbII YPOBEHb

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHWyYecKOl XHMHHU: €€ BO3HUKHOBEHUE, PA3BUTHE M 3HAYCHHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MaTepHanoB. Te€OpUs CTPOEHHUS OPraHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE ToNOKeHHs. CTPYyKTypHBIE (POPMYIIBI
OpraHuYeCcKuX BemecTB. ['omonorus, nsomepurs. XUMHAYECKas CBSI3b B OPTraHUYECKUX
COEMHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o kiaccuukanmuu OpPraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHUYEeCKUX COEAUHEHUM (CcUcTeMaTudeckas) U TpUBHUAJIbHbIE HAa3BAHUS
BAKHEUIIINUX MMPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCNEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpaAICHUN:

O3HAaKOMJICHHEC C 06p33HaMI/I OpPraHn4CCKHUX BCHICCTB U MATCPpHAIaMH Ha MX OCHOBC,
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MOJCIUPOBAHHUC MOJICKYJI OPraHUYCCKUX BCHICCTB, H36J'IIOI[CHI/IG H OIIMCaHHuC
ACMOHCTPAlMOHHBIX OIIBITOB 110 MPCBPAICHUIO OPraHNYCCKUX BCHICCTB IIpHU

HarpeBaHud (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesoxopoasl

AJNKaHbl: COCTaB U CTPOCHHME, TOMOJIOTUYECKMH pAx. MeraH W 3TaH —
NPOCTEUININE TPECTABUTEIN QJIKAHOB: (PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
(peakiuu 3aMEIICHUS] W TOPEHUs), HAxXOXJECHHE B TMPUPOJC, TOJyYeHUE U
IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psii. DTUICH W TPOIMHUICH —
IPOCTEHUININE TPEICTABUTEIN QJIKEHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOWMCTBA
(peakiu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THApPATAIIMH, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u wmetwnOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBa (peakius mnoaumepuszanuu). lloydeHrne CHHTETHYECKOTO
KaydyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUI psji. ALETHICH —
IPOCTEHININI  TPEICTaBUTEIb AJKUHOB: COCTaB, CTpPOcHHE, (UBHUYCCKUE W
XUMHUYECKHE CBOMCTBA (pE€aklMU TUIPUPOBAHMS, TaJIOT€HUPOBAHUS, THUIpaTallUH,
TOpeHUs), MOJYYCHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHE, (PU3NUECKHE M XHUMHYECKHE CBOMCTBA
(peakuu TajOTC€HUPOBAHMUS W HUTPOBAHUS), MOJYYECHHE W TPUMEHEHHE. TOIyOoI:

COoCTaB, CTPOCHHUC, d)I/I3I/ILIeCKI/Ie 1 XUMHMYECKHE CBOMCTBA (DCaKHI/II/I TaJIOrCHUPOBAHHN A

u HI/ITDOBaHI/Iﬂ) MOJYYCHHUC KW MNPHUMCHCHHC. ToKCHUYHOCTD ApPCHOB. I'eneTnueckas

CBSI3b MEXK]y YIJIE€BOJOPOJAMHU, MPUHAIICKANUMH K PA3TUYHBIM KJIACCaM.
[IpuponHble UCTOYHUKH YIIIeBOAOPOAOB. [IprpoaHbIil Ta3 U MONyTHBIE HEPTSHbBIE
ra3pl. Hedtb u e€ mpoucxoxnaenue. CriocoObl mnepepabOTKu HePTH: TMEPEroHKa,

KPEKUHT (TepMHUUYECKUN, KaTaluThuueckuil), nuponus. IlpoaykTel mnepepaboTKu
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He(TH, UX TPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KameHHblii yromp u
MPOJIYKTHI €0 MepepadboTKH.

OKCIIepUMEHTAIbHBIE METOABl HW3YYCHHS BEIIeCTB W WX MPEBpAIICHHNA:
O3HAKOMJICHHE C 00pa3amMy IIaCTMAcC, KaydyKOB M pe3HHbI; Koyuiekuuu «Hedptb» u
«YTONbY; MOAECTUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB H TalIOT€HONPON3BOIAHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ MOJIY4YCHUC 3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuéTHble 3aqaun
Boluncnenus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00béMa, KOJTUYEeCTBA
MCXOJTHOTO BEIIECTBA WJIM TMPOAYKTa pPEaKIMH IO H3BECTHBIM Macce, 00bEMY,

KOJINMYCCTBY OJHOT'O M3 UCXOIHBIX BCIICCTB UJIN IIPOAYKTOB peaKIII/II/I).

Kuciopoaconep:kamme opraHn4ecKue coenHeHUus

[IpenenpHbIC OTHOATOMHBIE CITUPTHI. METaHOJ U ATAHOJ: CTpOeHUE, Pu3nUecKue u
XUMHUYECKHE CBOMCTBa (pEakiMyd C aKTUBHBIMU METAJIaMH, Tallor€HOBOJOPOIAMHU,
ropeHue), npuMeHeHne. BonopoaHbie CBsA3U MEXAY MOJIEKYJIaMH CIIUPTOB. JlelcTBre
METaHOJIa ¥ 3TaHOJIa HA OPraHW3M YEeJIOBEKa.

MHOroaToMHBIC COUPTHI. DTUIICHIJIMKOIb U TIIMIICPHH: CTpoeHUE, GU3UICCKHUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO IIEIOYHBIMU METallaMU, KaueCTBEHHAsS
peakidsi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHu3M YeJIOBEKa.
[IprmMeHeHune ramuepruHa U STUICHTJIUKOJIS.

deHou: CTPOCHUE MOJIEKYJIbI, (DH3NYECKUEe M XUMUYSCKUE CBOMCTBA. TOKCHYHOCTD
denona. Ilpumenenue ¢genoa.

Anpaeruapl U KeToHbl. DOpMallbJIeTH/ I, alleTAIbICTH/l: CTPOCHHUE, (PU3UUECKUE U
XUMHUYECKHE CBOWCTBA (pEakiMh OKHUCJICHHMS W BOCCTAHOBJICHMS, Kaue€CTBEHHBIC
pPeaKIuM), MOJy4YeHHUE U TTPUMEHEHHE.

AIIETOH: CTpOCHHUE, d)I/IBI/I‘—ICCKI/Ie 1 XMMHMYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA U

BOCCTaHOBHCHI/Iﬂ), MOJYYCHHMEC UM IPUMCHCHHC.
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OMHOOCHOBHBIE TpENeIbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCyCHas
KHUCJIOTHI: CTpOCHHE, (pU3MUecKne W XMMHYECKHE CBOMCTBa (CBOWCTBa, oOIIue AJs
KJlacca KUCIIOT, peaklus 3TepuduKanum), nojydeHue u npumenenue. CreapuHoBas u
OJIEMHOBAasi KUCJIOTHI KaK MPEACTABUTENH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBUE.

Crnoxuble >QUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
apupoB. Kupsl. ['maponus sxkupo. [IpumeHenume >xupoB. buomornueckas poib
KHUPOB.

VYrieBoabl: cocTaB, Kiaccuukanus yriaeBoaoB (MOHO-, TU- M TOJHCAXApPUIbI).
['moko3a — mpocTeHIInii MOHOCaxapul: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIBI,
¢u3nyeckne W XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcugom menu(ll),
OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcuia cepedpa(l), BoccraHoBieHue, OpokeHne
TJIIOKO3bI), HAaxoXJIEHHE B TpUpOjAe, INPUMEHEHHE, OHONOTUYecKas pPOJb.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3HI.

Caxapo3a — mpeJcTaBUTeIb JIMCAXapUIOB, THAPOIN3, HAXOXKIACHUE B MPUPOJIE U

IIPUMCHCHUC.

Kpaxman wu uemmono3a kak npupofHble noiumepbl. CTpoeHue Kpaxmana u
HeUtono3el.  PuU3MUecKue W XMMHUYECKHE CBOWCTBA Kpaxmana (TUAPOIU3,
KaueCTBEHHAas peaKUus C HOJ0M).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpAILCHUN:
MpOBEJEHUE, HAONIOJEHWE W OINMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIECHHE H3TAaHOJIA
okcugoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEpUHA C
ruapokcuaom meau(ll)), ampaeruaoB (OKHCIEHHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpokcumom wmeau(ll), B3aummopaelcTBHE Kpaxmajga C HOIOM);
MPOBEJICHNUE MPAKTUUYECKON PabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3a1a4u
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BbrunciieHnst o ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOrO BEIIeCTBAa WJIM MPOJYKTa pPEakUUMh N0 H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOT'O U3 MCXOJHBIX BCIICCTB HUJIN IPOAYKTOB peaKHI/II/I).

A3oTcoJep:Kaliue OpranHudeckue coeJMHeHust

AmMuHbpl. MeTnnaMuH ¥ aHWIMH: COCTaB, CTPOCHUC, d)I/IBI/I‘IeCKI/IC H XUMHWYCCKHUC

CBOMCTBA (FODeHI/Ie, B3aMMOJICCTBUE C BOAOU U KI/ICJ'IOTaMI/I).

AMUHOKUCTOTHI Kak aMdoTepHble opraHudeckue coenauHenus. dusmueckue u
XMMHYECKUE CBOMCTBA aMHUHOKUCIOT (Ha mpuMmepe riauiuHa). buonornyeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku Kak mpUpPOIHBIE BBICOKOMOJEKYJSIpHblE coeauHeHus. llepBuuHas,
BTOpUYHAST U TPETHUYHAsI CTPYKTypa OenkoB. XUMHUYECKHME CBOMCTBAa OEJIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE  METOAbl H3YyYEHHS BEUIECTB W HMX MPEBpALCHUMN:
HAOJIIO/ICHNE W ONMHMCAHHME JEMOHCTPAIMOHHBIX OMNBITOB: JCHATYypAlMs OENKOB IMpHU

Harp€BaHHuH, IBCTHBIC PCAKIINU OCIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHATHUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSS MOJEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJICKYJISIDHBIX COEAUHEHUN —
MOJIMMEPHU3ALUS U MOJIUKOHICHCALIHSL.

[InacTMmacchl (HOJ’IHBTHJ’IGH, IMOJIMITPOIMUIICH, ITOJJTMBHHWIXJIOPUI, HOJ'II/ICTI/IDOJ'I).

HarypaidbHbli ¥ CHHTETHYECKHME Kavuykh (OYyTaaMEeHOBBIN, XJIOPOIPEHOBBLIM W

U30MPEHOBLIN). BolokHa: HaTypagpHBIE (XJIOIOK, HNIEPCTh, MIEIK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIpOH U JIABCAH).

3KCHepI/IMeHTaHBHBIC MCTOAbI HM3Y4YCHHMA BCHICCTB H HX HpeBpaH_[eHI/Iﬁ .
O3HaKOMJICHHEC C 06pa3uaMH NpUpOAHBIX WM HMCKYCCTBCHHBLIX BOJIOKOH, IIIaCTMAcCC,

Kay4yKOB.
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MexnpeaMeTHbie CBA3H

Peanu3anus MeXNpeaIMETHBIX CBA3EH NPU U3YYEHUM OpraHM4YecKou xumuu B 10
KJIACCE OCYIIECTBIISIETCSl Yepe3 HMCIOJb30BAHME KAaK OOIIMX E€CTECTBEHHO-HAYUHBIX
IOHATUM, TaK YU NOHATUH, SBIAIOLIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OO01mMe ecTeCTBEHHO-HAy4YHbIe MOHSATHUS: SIBJIEHWE, HAy4yHbIH (HaKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CHHTE3, KiaccU(UKaIus, NEPUOJUYHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

dusuka: mMarepusi, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPreTUYeCKUN
yYpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHME BEIECTBA, (hU3UUECKHE
BEJIMYUHBI U €AMHULBI UX U3MEPEHHUS.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BeIIeCTB B OpraHu3Me,
¢orocuHTE3, OHOJIOTMYECKHM aKTHUBHbIE BeliecTBa (O€JKH, YIJIEBOABI, JKUPBI,
dbepMeHTHI).

['eorpadusi: MuHepasibl, TOPHbIE IOpOJbl, IMOJE3HBIE MCKONAaEeMble, TOIUIMBO,
peCypCehl.

TexHomorus: nuueBsle NPOAYKThI, OCHOBBI PALIMOHAIIBHOIO IMTAHUS, MOIOILIAE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHUE IIPENapaThbl, MaTEPUaIbl U3 UCKYCCTBEH -

HBbIX U CHHTETHYECKHUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUS» YIIIYBJEHHBIN YPOBEHD

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

IIpenmeT u 3HaYeHHWE OPraHWYECKOM XUMHH, MPEACTABICHHE O MHOr000pa3uu
OPraHUYECKUX COCTMHCHUU.

DNEKTPOHHOE CTPOEHUE aTOMa Yriepojia: OCHOBHOE M BO30YKJIEHHOE COCTOSHHUSI.
BaneHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XUMHYECKas CBSI3b B OPraHMYECKHX

coeiMHEHUsAX. Tumbel rUOpUAM3ALUM ATOMHBIX OpOuTaned yriepoaa. MexaHU3MBI
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o0pa3oBaHUsl KOBAJCHTHOW CBs3M (OOMEHHBIA U JOHOPHO-aKIENTOPHBIN). Tumsl

MepeKpbIBaHUsT aTOMHBIX opOuTalieil; 6- u m-cBsa3u. OuHapHAs, IBOWHAS U TPOUHAs

cBsa3b. CriocoObl pa3pbiBa CBsI3€l B MOJIeKyJdaxX OpraHudeckux BeliecTB. [loHsTue
0 CBOOOJTHOM pajuKalie, Hykieoduie u dekTpoduie.

Teopust cTtpoeHns opranmdeckux coeauHeHnii A. M. bytiepoBa u COBpeMEHHbIE
NPEJICTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHUYeCcCKUX
coelMHeHU. MonekyspHble W CTpYKTypHbIe (popmyiibl. CTpyKTypHBbIE (OPMYIIbI
pa3TUYHbBIX BUOB: pa3BEPHYTasA, COKpaAIIEHHAS, CKEIETHAS.

Nzomepus. Bunbl uzomepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS.

OnexTpoHHble 3((PEKTH B MOJIEKYJAaX OPraHUYECKUX COCIUHEHUN (MHAYKTHUBHBIM
U ME30MEpHbBIN D PEKTHI).

[IpencraBnenne o kiaccuukaluu  OpraHMYecKUx  BemecTB.  [loHsThe
o pynkunonanbHOM rpymme. ['omonorusi. ['omonorudeckue psabl. CuctemaTuueckas
HOMeHKJaTypa opranndeckux coenuneHnii (IUPAC) wu TpuBHalibHBIC Ha3BaHUS
OTZIETbHBIX MPEACTABUTENECH.

Oco0OeHHOCTH W KiaccU(UKAIMs OpraHUYecKuX peakuuif. OKUCIUTETbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUU B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIIbHBIE  METOJbl H3YYEHHS BEUIECTB W HMX [PEBPALICHUN:
O3HAKOMJICHHE C 00pa3llaMM OpPraHMYECKHX BEIIECTB M MaTepHajllaMy Ha UX OCHOBE;
OMBITHl MO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB MNpPH HArpeBaHuM (IUIaBJICHUE,
o0yrIMBaHHE U TFOPEHHE); KOHCTPYHUPOBAHUE MOJENEH MOJIEKYJl OpraHMYeCcKHUX
BEIECTB.

YriaeBoaopoasl

Anxanpl. ['omonormdeckuit psg  ankaHoB, oOmas ¢opMyna, HOMEHKIATypa

¥ M30MepHsi. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKaHoB, SP°-

rudbpuan3anus aTOMHBIX opOuTaneit yriepojaa, 6-cBsizb. Kondopmepsl. duznueckue

CBOICTBA aJIKAHOB.
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XUMUYECKHE CBOMCTBA  aJKaHOB: pEAKIMUA 3aMEICHMs, H30MEpU3alluu,

ACTUAPUPOBAHUA, HUKIM3AONH, IIHUPOJIW3a, KPCKHHIA, T'OPCHUA. [IpeacraBieHue o

MEXaHU3ME PeaKIUi pajuKaJbHOTO 3aMCIICHMS.

Haxoxnenue B mpupoze. CriocoObl MOTydeHUs U MPUMEHEHUE aTKaHOB.
Huxnoankanel. OO6mas dopmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHUSI M XMMHUYECKHX CBOMCTB MasbIX (IIMKJIOMPOIIAH, ITUKI00yTaH) U OOBIYHBIX
(IMKJIOTICHTaH, MHUKJIOTeKCaH) NMUKIoaNKaHOB. CrocoObl MONYYCHUSI W MPUMCHCHHUE
[IUKJIOATKAHOB.
Ankensl. ['omojorumdeckwii psja  ajakeHoB, oOmas Qopmyrna, HOMEHKIATYypa.

QHGKTPOHHOC " IMMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI AJIKCHOB, Sp2FI/I6pI/IJII/IBaIII/ISI

aTOMHBIX opOuTane yrieponaa, o- U n-cBsizu. CTpyKTypHast U reomeTpuyeckas (Imc-

TpaHc-) nzoMepusa. Pu3nyecKre CBOMCTBA AJIKEHOB.
XUMUYECKHNE CBOMCTBA: PEaKIUM MNPUCOCTUHECHUSA, 3aMEIICHUSI B O-I10J0KEHUE

IIpu ,IIBOﬁHOﬁ CBsA3H, IMOJIUMCPHU3ANMKU W OKUCIICHUA. [IpencraBieHuEe O MEXaHU3ME

PCaKIIMN 3H€KTDOd)HJILHOFO IIPUCOCANHCHMSL. HpaBI/IJIO MapKOBHI/IKOBa.

KauecTBeHHbIE peakiiy HA IBOMHYIO CBA3b.
Cnioco0sI oJTy4YeHHUs ¥ MPUMEHEHHE aJTKEHOB.
Ankanuensl. Knaccudukamus ankaaueHOB (CONPsDKEHHBIC, HW30JUPOBAHHEIE,

KyMyJiupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS W XMMHYECKHX CBOWMCTB

CONpsKEHHBIX AueHOB, 1,2- u l,4npucoenuuenue. [lomumepusaius coOnpsikKEHHBIX
nueHoB. CriocoObl MOJIyYeHUsl U MPUMEHEHUE AJIKaAUEHOB.
Anxunbl. ['omonoruueckuil psii  alkuHOB, oO0mas Gopmyna, HOMEHKIATypa
U M30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuIn3anms aTOMHBIX OpOuTaneit yriuepoaa. @u3ndeckrue CBONCTBA aTKUHOB.
XHUMUYECKUe CBOWCTBA: peakunu MIPUCOETUHEH NS, OMMEPU3ALUN
Y TPUMEPU3ALMHU, OKUCIEHHS. KUCIIOTHBIE CBOMCTBA alKUHOB, UMEIOIIUX KOHIEBYIO

TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKMK Ha TPOMHYIO CBS3b.
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CniocoObl OJTy4eHHs U MPUMEHEHHUE aJTKUHOB.
ApoMatnueckue yrieBoAopobl (apeHsbl). ['oMonoruyeckuid psja apeHoB, oOas
(dopMmyna, HOMEHKJIATypa U U30MEpPUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbL OeH3oJ1a. IIpaBuio ApOMAaTHYHOCTH, IIPUMCPHI APpOMATHYCCKHUX

coenuHeHu. GusznyecKkue CBOMCTBA apEHOB.

XUMUYECKHEe CBOMCTBA OCH30Jla M €ro TI'OMOJIOIOB: peaKunu 3aMCUICHUA
B OCH30JIbHOM KOJbIC U YIJICBOAOPOAHOM paaUKAJIC, PCaAKIUU MPUCOCIUHCHUS,

OKHCJICHHUC T'OMOJIOI'OB OeH3ou1a. IIpencranicHue O MCXAHHM3ME  pEaKIUM

anekTpoduabHoro 3amemenus. [IpencraBieHue o0 OpPUEHTUPYIOIIEM JEHCTBUU

3amMecTuTeNeli B OCH30JIBHOM KOJbIIE Ha TpUMEpe aJKWIbHBIX PaJuKalioB,
KapOOKCUJIbHOM, THIPOKCUIIBHOW, aMUHO- U HUTPOTPYIIIHI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lomumepusanus ctupoa.

CriocoObl OSTy4YeHUs U IPUMEHEHHE apOMATHUYECKUX YTIIEBOIOPO/IOB.

[Ipuponueiii ra3. IlomyTtHble HedTsHble ra3el. HedTh u €€ mpoucxoxiacHUe.
Kamennslii yrosib u IpoAyKThI €ro nepepadboTKH.

CnocoObl  mepepaboTkun  HePTH:  TEpPEeroHKa, KPEKUHr  (TePMUYECKUM,
KaTaluTHIecKuii), pudopmunr, nuposn3. I[IpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHHE B POMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY Pa3IUYHBIMU KJIACCAMHU YIJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB.  Peakuuu

3aMCIICHUA rajaorctHa Ha THAPOKCOIrpYIIILY, HUTPOI'PVIIILY, OUAaHOT'PVYIIITY,

aMuHOrpynmy. /[eficTBHe Ha TajJoreHINpPOU3BOJHBIE BOJHOIO U CIIMPTOBOIO pacTBOpa

ménoun. B3amMmojeiicTBue auUrajJoreHaJIKaHOB C MarHueM W IIMHKOM. lloHATHE O

MCTAJLJIIOOPIraHMYCCKUX COCIMHCHUAX. Hcnonb3oBanue raJJOrCHIIPON3BOJHBIX

YTIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTraHUYECKUX BEIIECTB.
DOKCIEpUMEHTAIIbHBIE METOJIbl U3YUYEHHUS BEIIECTB U UX MPEBPAILICHUIL: . U3yUeHUE
($U3MYEeCKUX CBOMCTB YIJIE€BOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX pEaKIUi

YIJIEBOJOPO/IOB PAa3INYHBIX KJIacCOB (0OeCIBeYMBaHNE OPOMHON MJIM MOJHOM BOJBI,
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pacTBOpa TepMaHTaHaTa Kajus, B3aUMOJCHCTBHEC AaIleTWICHAa C aMMHUAYHBIM
pactBopoM okcuzaa cepedpa(l)); kauecTBeHHOEe OOHapyKeHUE Yyriepojia U BOJA0Opoja
B OPraHWYECKUX BEIICCTBAX; TMOJyYEHHUE OTWUICHA W M3yYCHHE €ro CBOWCTB;
o3HakoMJIeHHE C KosutekiusamMu «Hedtb» m «YTOome», c oOpasmamu TuTacTMace,
Kay4qyKOB U PE3UHBI, MO/JICTTHPOBAHHE MOJIEKYI yTIEBOIOPOIOB
Y TaJIOTCHITPOM3BOIHBIX YTJIEBOIOPOIOB.
Kucsopoaconep:xamue oprannyeckne coeAMHEHUs

[IpenenbHBIe OTHOATOMHBIE cIUPTHL. CTpoeHHE MOJEKY (Ha TpUMepe MEeTaHoJa
u oTaHona). ['omomorndeckuii psa, oOmas Qopmyrna, W30Mepus, HOMEHKIATypa
U ki1accupukanysa. Dusndyeckue CBOWCTBA MPEACIBHBIX OJHOATOMHBIX CITHPTOB.
BoaopoiHbIe CBS3M MEXTY MOJICKYJIaMU CITUPTOB.

XVWMHUYECKHE CBOWCTBA: PEaKIMM 3aMCIICHUsS, JeruapaTalid, OKHCJICHUS,
B3aHMO/ICHCTBHE C OPTaHUYCCKUMHU ¥ HEOPTaHUYECKUMHU KHCJIOTaMHU.

[IpencraBieHre 0 MEXaHU3ME PEAKIIUM HVKJICOd)I/IJILHOFO 3amenieHus. KauectBeHHas

peakiusi Ha OAHOATOMHBIE CHHPTHI. J[€HCTBHE 3TaHOJA M METAHOJA HAa OPraHu3M
yesioBeka. CrocoObl MOTyYeHUsI U TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocTeie 3dupbl, HOMEHKIATypa U u3oMepusa. (OcoOeHHOCTH (PU3UIECKUX
Y XUMHYECKUX CBOMCTB.

MHOroatoMHbl€  CHHUPTHl —  ATWIEHIVIMKOAb W INMLUEepuH.  Duznueckue
Y XUMUYECKHE CBOMCTBA: PEAKIMU 3aMEUICHUs, B3aHUMOJICHCTBUE C OPraHUYECKHUMU
Y HEOPTaHUYECKUMH KUCJIOTAMH, KaueCTBEHHAsI PEAKIMsl HA MHOTOAaTOMHbBIE€ CIIUPTHI.
HeiictBue Ha opranusMm dyenoBeka. CrnocoObl TONY4YEeHHS W MPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

@®enon.  CTpoeHME  MOJIEKYJbl, B3aUMHO€  BIMSHUE  THJIPOKCOTPYIIbI
u OeH3ombpHOTO sipa. Pusmueckue cBoiicTBa (eHoma. OCOOCHHOCTH XUMHUYECKHUX
cBoiicTB (enona. KauecTBeHHbie peakiuu Ha ¢eHold. TOKCHYHOCTH (eHoma.

Cnoco6sb1 nosyueHust u npuMeHenue enosa. GenondopmanpaeruaHas cMoa.
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KapOoHunbHble cOeAMHEHUS — aJbACTUABl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIBHOM Tpynmbl. ['OMoJIOTHYECKHE pPSANbl AIbJETUIOB U KETOHOB, OOIIas
dopmyna, wu3omepusi U HoMeHKiarypa. Dusnueckue CBOWCTBA  albJETHU]IOB
1 KETOHOB.

XUMHYECKME CBOWCTBA AalbJIECTUIOB U KETOHOB: pPEAKUUHU IPUCOCITUHCHUS.

IIpeacraBieHue O MCXAaHHU3MC peaKIMi HVKHeOd)I/IJ'IBHOI‘O IPUCOCANHCHUA.

OxucneHue anpJeruoB, KaueCTBEHHbIE peakuuu Ha anbaeruasl. CrnocoObl
MOJIyYeHUS ¥ IPUMEHEHUE aJIbJICTUOB U KETOHOB.

OaHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepus u HomeHkiatypa. dusndeckue cBoicTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHCJIOT. BomopomaHbie CBS3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.

XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakius 3TepuuKanuu, peakiuu
C YY4aCTHEM YTJIEBOJOPOJHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MYpPaBbUHOM KUCIIOTHI.

[lonstue o IMPOU3BOAHBIX Kap6OHOBI>IX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, AHTuapuaax,

TaJIOIrCHAaHTHAPpHUAaX, aMuJax, HUTPpHUJIax.

Mmuoroobpaszue KapOOHOBBIX KHCIOT. (OCOOEHHOCTHM CBOMCTB HENpPEIEIbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kuciorT. [IpencraButeny BhICIINX KapOOHOBBIX KUCIIOT: CTEAPUHOBAs, TATbMUTHHOBAS,

OJICMHOBAs1, JIHMHOJICBAJ, JJMHOJICHOBAA KHCJIOTHI. CnocoOnI IMOJIYUYCHMA U IIPHUMCHCHHUC

KapOOHOBBIX KHCIIOT.

Cnoxueie 3¢upbl. ['oMonoruueckuit psan, obmas QopMyna, u3oMepus
1 HOMEHKJIaTypa. Dusnyeckue ¢ XMMHUYECKHE CBOWCTBA: THAPOJIM3 B KUCIOU
U IIEJIOYHOM cpelie.

Kuper. CrtpoeHne, QGU3MYECKHE U XUMHUUYCCKHE CBOMCTBA JKHPOB: THAPOIHU3
B KHCJION | 1Iej09HOM cpeqe. OCOOEHHOCTH CBOMCTB KHPOB, COJIEPKAIINX OCTATKH

HCIIPCACIIbHBIX )KUPHBIX KHCJIOT. )KI/IpI)I B IIpHUpPOAC.
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Mpbu14 Kak cOJM BBICHIMX KapOOHOBBIX KHCIIOT, UX Morollee jaeiictBue. llonarue

0 CUHTEeTHYECKUX Morommx cpeacrtax (CMCQC).

OO61ast XxapaKTepUCTHKA YTIEBOIOB.

Knaccudukanus yriieBoaoB (MOHO-, TU- U TIOJIUCAXAPU/IBI).

MoHocaxapu/pr: TJTIOKO034, GpykTO3a,  rajJaKkTo3a, pubo3a,  JIe30K-
cupubo3a. dusnueckue CBOICTBa 1 HaXOXKJICHUE B IIPUPO/IE.

®dotocunTe3. Onruyeckas HN30MEpPH. KOHB‘IaTO-HeHHaH TAYTOMCPHUIA Ha HIPHUMEPEC

MOJICKYJIbI TJIHOKO3bI, IPOSKIMU Xeyopca, d., B -aHOMCPBEI T'JIFOKO3bI.

XUMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMK C yYaCTUEM CITUPTOBBIX U aJIbJICTUTHON
TPYI, CHOUPTOBOE U MOJIOYHOKHCIOE OpoxeHue. I[lpumeHeHue TIIOKO3bI, €&
3HAYCHHUE B KU3HEACATEILHOCTH OpraHu3Ma.

Jucaxapubi: caxaposa, MajabTO3a W JAaKTO3a. BoccranaBnuBaromiue
U HEBOCCTaHABIMBatole naucaxapunbl. [wapomus nucaxapunoB. Haxoxnenue
B IPUPOJI€ U MPUMEHEHHE.

[lonucaxapuapl: Kpaxmal, TJIUKOT€H WU 1eiunoio3a. CTpoeHre MaKpOMOJEKYI
Kpaxmalia, IIIMKOTeHa U LEeJUTI0I03bl. GU3NYecKrue CBOMCTBA KpaxMalia U LEJUTI0I03bI.
XVWMHUYECKHE CBOMCTBAa KpaxMmaia: THApPOJIN3, KA4eCTBEHHAsl pPEakius C HOJIOM.
XVMMHUYECKHE CBOWCTBA IEJUIIOIO3BI: THUAPOJIH3, MOJy4eHHE 3(DHUPOB IEIUTIOIO3HI.
[TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN MIENK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpAILCHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJEHUCTBHE HTAHOJIA C HATPHUEM,
OKHCJIEHUE ATUJIOBOTO CIHPTa B allbJIeTU]] HA PACKAJEHHONW MEIHON MPOBOJIOKE;
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kajus (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB); KAUYECTBEHHBIE pEaKIMU Ha albJIeruibl (C THAPOKCHUAOM
nuammuHcepeopa(l) u rugpokcugom meau(ll)); peakuus rauuepuHa ¢ rUIPOKCUIOM
Menu(ll); xummudeckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI; B3aUMOJEHCTBHE

pacTBopa TIOKO3bl ¢ ruapokcuaoM meau(ll); BlauMonelcTBue Kpaxmalna ¢ HOJIOM;
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pelIeHNEe SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMaM «CnupThl U GpeHomb». «KapOoHOBbIE
KUCIOTBI. CIIOKHBIE 3PUPBI».
A3oTcoJep:Kaliue OpranHndecKue coeJMHeHust

AMUHBI — OpraHuyeckue Npou3BOAHbIE ammuaka. Kiaccudukanuss amMuHOB:
anudaTUyecKue U apoMaTHUeCKUe; MEpPBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOeHHE
MOJIeKYyJ, o0mast (opmyna, u3oMmepus, HOMEHKJIaTypa H (U3MYECKHUE CBOWCTBA.
XuMuyeckoe  CBOMCTBa  anupaTUYeCKUX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KuciaoTou. Conu
ANKUIAMMOHHSI.

AHUIVMH — TpeACTaBUTENIb aMUHOB apoMaTtnueckoro psna. CTpoeHue aHUJIMHA.
B3aumHoe BnusiHHME TPYNN aTOMOB B MOJIEKyJe aHuIuHA. OCOOEHHOCTH XMMHUYECKUX
cBOICTB aHmiMHA. KauecTBeHHbIE peaklui Ha aHUJTUH.

CriocoObl TONy4YeHHs] W DpUMEHeHue anudaruyeckux amuHOB. [lomyueHue
aHWJINHA U3 HUTPOOEH301a.

AmuHoxkucnotsl. HoMmeHxmatypa u m3oMepus. OTnaenpHble NPEICTaBUTENN O~

AMHWHOKUCIIOT. TJIMOWH, aJIaHWH, d)eHI/IJIaJIaHI/IH, CCPpHH, TJIYTaMHUWHOBAaiA KHCJIOTA,

JM3UH, nucrterH. Onuruueckas HW30MepUus aMHUHOKHUCIOT: D-u L-aMUHOKHCIOTEIL.

dus3nyeckre CBOMCTBA AMHMHOKMCIIOT. XHMMHUYECKHE CBOMCTBA aMHMHOKHCIIOT Kak
aM(OTEepHBIX OPraHMYECKUX COCIMHEHUH, peaKIus MOJIMKOHACH AU, 00pa30oBaHue
NenTUAHON CBs3U. buosiornueckoe 3HaYeHHWE aMHHOKUCIOT. CHHTE3 W THUIPOJIH3
MEOTHIOB.

benku kak mnpuponHsie noauMepsl. llepBuuHas, BTOpPUYHAS W TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBAa OCJIKOB: THAPOJU3, JEHATypalus,
Ka4eCTBEHHBIC PEaKIIUKU Ha OCIIKH.

[lousTue 00 A30TCOACPKATTNX TCTCPOLMKITNYCCKHNX COCIMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIC U ITYPUHOBBIC OCHOBAHMII. HVKJ'ICI/IHOBBIC KHMCJIOTBI. COCTasB,

CTPOEHUE U OMOJIOTHYECKAS POJIb.
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OKCINEpUMEHTAIBHBIE METOJIBl  M3YyYE€HUsT BEHIECTB M WX [PEBPALICHUI:
pacTBopeHue O€JIKOB B BOJIE; JIeHATypalus O€JIKOB TpH HarpeBaHUU; I[BETHHIC
peakiuu Ha  OCJKU; pelIeHHE OKCIEPUMEHTAJIBHBIX 33aJad [0  TeMaM
«A30TCozIepKAlIME OPTaHUYECKUE COEIUHEHUs» U «PacriozHaBaHuWE OpPraHUYECKUX
COCIUHCHUI.

BbicokoMOJIeKY I PHBbIE COCAMHEHUS

OCHOBHBIE TIOHSTUS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJUMEPU3ALNH, CPEIHSS MOJICKYJApHas
Macca. (OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJSIPHBIX COEJUHEHUN —

[MoJIMMCPHU3alIUs U IMOJIMKOHACHCAIL M. IIpeacrasieHue O CTEPCOPEIYIAPHOCTHU

1 HAJIMOJICKYJIIPHON CTPYKTYPE NOJUMEPOB, 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT UX

MOJICKYJIIPHOI'O 1 HAAMOJICKYJISAPHOI'O CTPOCHMU .

[lonumepusie  matepuansl.  [lmactmaccel  (MONMATUIIEH,  MOJUMIPOIUJIECH,
NOJMBUHWIXJIOPUA,  TMOJIUCTUPOJ,  MOJUMETWIMETAKpWiIaT,  TOJUKapOOHATHI,
nojudTHIIeHTepedTanaT). Y Tuiuzanus 1 nepepadoTka miacTuka.

DnacToMepbl: HaTypaJibHbI KaydyK, CHHTETUYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, NU30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosiokHa: HaTypasibHble (XJIOMOK, IHIEPCTh, MIENK), HMCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CAHTETUYECKHE (KallpOH U JaBCaH).

HOJII/IMGDBI CriciaJbHOI'0 Ha3HA4YCHHIA (Te(bJ'IOH, KCBJIAP, J3JICKTPOIIPOBOAAINNEC

OJIHUMCEPHEL, 6H0pa3naraeMLIe HOJ'II/IMGDI)I).

OKCNEpUMEHTAIbHBIE METOJIbl  H3yYE€HHs BEIIECTB M HMX MPEBpaICHU:
03HAKOMJICHHE C oOpa3laMu TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IIIACTMAcCC,
Kay4yKOB; PEIICHUE HKCIECPUMEHTAJIbHBIX 3amady mno TteMme «Pacro3HaBanue
MJIACTMACC U BOJIOKOHY.

PacuéTHble 3agaun
Haxoxxaenue MonekysipHOit (popMyJibl OPraHMYECKOTO COSTUHEHHUS TI0 MaCCOBBIM

JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXJICHUE MOJEKYISIPHON (POpMYIIbI
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OpraHMYecKOro CcoeAuMHeHUs 1o Macce (00BEMY) NPOAYKTOB CrOpaHus; IO
KOJMYECTBY BewlecTBa (macce, 00bEMY) NPOAYKTOB pEAKIMH W/MIA HCXOJHBIX
BEIIECTB; YCTAHOBJIEHUE CTPYKTYpHOU (OpMYJbI OpraHMYEecKOro BelllecTBa Ha
OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIM CHOCOOOB MOJYYEHHUS;, ONpenesieHue AO0JIU
BBIXOJIa IPOAYKTA PEAKI[UU OT TEOPETUYECKH BO3MOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeAMETHBIX CBA3€H NPU HM3YUYEHUU OPraHUYecKOM XUMHH
B 10 kymacce ocymiecTBisieTCss 4epe3 MCMOJIb30BaHHE Kak OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATHM, TaK W NOHATHM, NPHUHATHIX B OTACNbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHUSA: SBIICEHHWE, HAy4YHBIM (akT, rumoresa,
TEOpHUs, 3aKOH, aHalW3, CHHTE3, KiIacCUpUKalus, HaOI0ACHUe, HW3MEPEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHME.

dusznka: MaTepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTE€TUUECKUI
YPOBEHb, BEILIECTBO, TEJO, 0OBEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHHUSI, CKOPOCTh, JHEPIHsl, Macca.

buonorus:  kmerka, OpraHusM, JKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM | TeTepOTPOHBINA THIT TMHUTAHUSA, OpOKCHHE,
(dorocuHTe3, ApIXaHUE, OCIKH, YTIEBOIbI, )KUPbI, HYKJICMHOBbBIE KUCIOTHI, (PEPMEHTHI.

['eorpa¢usi: mose3Hple HCKOMAEMbI€, TOILIIUBO.

TexHonOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE

CpCaACTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHMHTCTUYCCKHX BOJIOKOH.

11 KIIACC «OBIIAA U HEOPTAHUYECKASA XUMUSA»
BA30BbIl YPOBEHb
TeopeTnvyeckue 0CHOBbI XUMUU
XUMHUYECKUNA 3eMEHT. ATOM. Sapo aroMa, M30TONBI. DJIEKTPOHHash 000JO0uKa.

DHepreTHUecKre YPOBHH, IOJYPOBHH. ATOMHBIE OpOWUTanu, S-, P-, 0-3JE€MEHTHI.
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Oco0OeHHOCTH pachpeleseHus] AIEKTPOHOB IO OpOUTaIsIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTypalLis aTOMOB.

Ilepnonnueckuii 3axkoH u llepuoauueckas cucreMa XUMUYECKUX 3jiemMeHToB /[. 1.
MenneneeBa. CBs3p INepuoaudeckoro 3akoHa U [lepmoguyeckold cHUCTEMBI
xuMuudeckux sieMeHToB JI. M. MenzaeneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DJIEMEHTOB U
o0pa3zyeMbIX UMM IPOCTHIX U CIIOKHBIX BEILECTB MO rpyIaM U nepuogam. 3HaueHUe
NEPUOIMYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BemniecTBa. XUMHUYECKasi CBs3b. BUIbl XUMHUECKOHN CBsI3U (KOBaJICHTHAs
HEeNoJIsIipHasE M TIOJNsipHAsi, WMOHHAs, MeTajuinyeckas). MexaHusMmbl 00pa3oBaHUS
KOBAJICHTHOM  XUMHUYECKOM CBS3W (OOMEHHBI W  JIOHOPHO-aKIIENTOPHBIN).
BonoponHas cBsizb. BajneHTHOCTh. DneKTpoOoTpUIATENBHOCTh. CTENEHb OKUCIEHUS.
HNoHBI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHUSA. 3aKOH IOCTOSHCTBA
coCTaBa BEILIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOICTBa
BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

IlonaTne 0 pucCnepcHBIX cucTtemax. VICTUHHBIE M KOJUIOWIHBIE PaCTBOPBL.
Maccosast 10151 BelecTsa B pacTBOpE.

Knaccudukanus HeopraHudeckux coeauHeHuil. HoMmeHkaTypa HeopraHM4eCKuX
BEIIECTB. |'eHeTHYecKass CBA3b HEOPraHWYECKUX BEUIECTB, IPUHAMIEKANUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peaknusi. Kinaccupukamnuss XuMUIECKUX peakifii B HEOPTaHUIECKOM
Y OPraHUYECKON XMMHH. 3aKOH COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHMS U
IIPEBPALEHUS DJHEPTUHU TP XUMUUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pazIu4HbIX (akTopoB. OOpaTUMbIC
peakiuu. XuUMHYECKOoe paBHOBecue. @DakToppl, BIUAKOLNIME HA COCTOSHHE

xumuueckoro paBHosecus. [Ipunnun Jle [latense.
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Onektponutnyeckas auccouuanus. CunbHble W ciabble 3iekTpoiuthl. Cpena
BOJHBIX PAcTBOPOB BEIECTB: KHCHas, HEUTpaibHas, IienoyHas. [loHsATHE O

BOAOPOJHOM ITOKA3aTcCJiC (DH) pacTBOopa. Peaknuum HOHHOIO oOMeHa. FHQ[!OJ’II/IB

HCOPraHM4YCCKHUX M OPTraHNYCCKHX BCIICCTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. [loHsATHE 00  5JeKTpoJin3e

pacIIaBOB U pacTBOPOB coJjick. [IpuMEHEeHHE IEKTPOJIM3A.

OKCNEpUMEHTAJIbHBIE  METOJbI HU3YyYCHHS BEHIECTB W HMX IMPEBpallCHUMN:
neMmoHctpanusa Tabnun «llepuoguyeckas cucrema Xxumudeckux siaementoB J[. M.
MenpeneeBay; H3yuyeHHE MOJENEH KPUCTAJUIMYECKUX PEIIETOK; HAOMI0JeHue u
OMHMCaHUEe JIEMOHCTPAIIMOHHBIX M Ja0OpPAaTOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCHIIA
BOJIOPOJIa B MPUCYTCTBUM KaTalnu3aTopa, OIpe/elieHue Cpelbl paCTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAITHLHOTO HWHJMKATOPA, PEaKI[Md MOHHOTO OOMEHa); MpOBEJCHUE
NPaKTHYEeCKON paboThl «BrusHue pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOH

PCaKIm.

PacuéTHble 3a1aun
PacyéThl 110 ypaBHEHHUSIM XMMHUUYECKHUX PEAKIIMi, B TOM YMCJIE€ TEPMOXUMHUYECKHUE

paC‘IéTBI, paCLIéTI:I C UCITOJIB30BAHUEM IIOHATHUA «MAaCCOBaA J0JIA BCIICCTBA».

Heoprannuyeckasi xumust

Hemerannel. Ilonoxenune HemeramioB B lleprpoandeckoil cUCTeME XMUMUYECKHX
anemenToB [[.Ml. MenneneeBa u OCOOCHHOCTH CTpoeHHUsT aTomoB. Duzmyeckue
CBOMCTBa HEMETAJUIOB. AJIOTPONHS HEMETAIJIOB (Ha HpPHUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BAXHEUIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
docdopa, yraeposaa u KpeMHUS) U UX COSAMHEHHUH (OKCUIO0B, KUCIOPOICOACPKAITUX
KHUCJIOT, BOJOPOJHBIX COSTUHEHUH).

[IprMeHeHnEe BaXKHENIINX HEMETAJIIOB U UX COCTMHEHHUM.
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Merauibl. Ilonoxxenue wMeramnoB B Ilepuoaudeckoil cucTeME€ XUMHYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayioB. OOuiue ¢Qusmyeckue cpoiicTBa MeTamioB. CIulaBbl METAJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIITUX METAJIOB (HATPUH, Kalaui, KalabllUi, MarHu,

aHIOMHHHﬁ, IMHUHK, XpOM, KCJIC30, MCI[B) N UXx CO@HHHCHHﬁ.

O6H_II/IC CIIOCOOBI MMOJIYy4CHUA MCTAJIIOB. Metamnyprus. Koppo3us MeTaJlIoB.

Crioco0b1 3allIMTBI OT KOPPO3HUH. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy 1 TCXHUKC.

SKCHepI/IMeHTaHBHBIC MCTOABI U3YUCHUA BCINCCTB U UX HpeBpaHleHHfI: HN3YUCHUC
KOJIJICKITUH «MeTanisl u CIIJIaBBI», 06pa3u013 HEMCTAJIIIOB, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4, Ha6HIO}I€HI/Ie N OIIKMCAaHUC JACMOHCTPAILIMOHHBLIX U
J'Ia60paTOpHI)IX OIIbITOB (BSaHMOHGﬁCTBHG T'MAPOKCHUAa aJIFOMHMHHUA C pPaCTBOpaMHU

KHUCJIOT U HlGJIO‘IGﬁ, Ka4CCTBCHHBIC PCAKIIMH Ha KATHUOHBI MGT&HHOB).

PacuéTHble 3agaun

Pacuéter Maccel BemiecTBa WM 00BEMA Tra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BbEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB;
pacu€Thl Macchl (00hEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OTHO H3
BEILIECTB UMEET MPHUMECH.
XHUMHUS U )KM3Hb

Ponpr xmmum B 0O0€CIEUYCHHH SKOJIOTHYECKOM, HDHEPreTHYECKOW M MHIIEeBOM
0C30IMacHOCTH, Pa3BUTHU METUIUHBL. [loHSATHE O HAyYHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBnenus o0 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIIJICHHOTO TMOIyYeHUS
BaKHEUIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIC MaTepHajbl, KpPACKH, CTEKJIO, KepaMHKa, MaTepuaabl s

QJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPIraHUYCCKHUC 1 MUHCPAJIbHBIC y,[[06peHI/I$I.
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XUMHS M 300pOBbE UEIOBEKA: IIPaBUJIa HCIOJb30BaHUSA JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia O€30MacCHOr0 MCIOJIb30BAaHUS MPENapaToB ObITOBOW XWMHH B
[IOBCETHEBHOM KU3HU.

Me:xknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€d NMpU M3YyYEHUU OOIIEH M HEOpraHU4eCcKOu
xuMuH B 11 Kimacce ocyliecTBIIsieTcsl Yepe3 UCIOoJIb30BaHUe KaK OOLIUX €CTEeCTBEHHO-
HAay4YHbIX [OHSATHM, TaK W IIOHATUH, SBISIIOIIMXCS CUCTEMHBIMHU [UI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO611Me ecTeCTBeHHO-HAay4YHbIE MOHATHSA: HAYYHBIM (pakT, TUNIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kiaccuukanus, NEPUOIUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusuka: Marepus, dHEPIrus, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJUOaKTUBHOCTb, MOJIEKYJIa, YHEPIeTUUECKUN YPOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (U3NYECKUE BEJIMYMHBI M EIUHMIBI UX
U3MEPEHUS, CKOPOCTD.

buosnorus: kieTka, opranusM, sKocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OpPraHU3Me.

['eorpadusi: MuHepasibl, TOPHbIE IOPOJbI, TOJE3HBIE MCKOMAaeMble, TOIUIKBO,
peCypCehl.

TexHomorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIYPIHsi, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpUaOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHUIIECBas
[IPOMBIIIICHHOCTb, ¢dapmaneBTHYECKAS [POMBIIICHHOCTb, IIPOU3BOJCTBO
KOCMETUYECKUX IIpernaparoB, I[POU3BOJACTBO KOHCTPYKLHOHHBIX MaTEepUaJIOB,

QJICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOTUH.

11 KVNIACC «OBIIAA U HEOPTAHUYECKASA XUMUSA»

YIAYBJIEHHBIA YPOBEHD
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TeopeTnyeckre OCHOBbI XUMUM
Atom. CocTaB aTOMHBIX A1ep. XUMUYECKAN 3JIeMEHT. M30TOMNBI.

KopnyckyiasgpHO-BOJIHOBOW  JIVAJIW3M, JBOWCTBEHHAS OPUPOJA  DJIEKTPOHA.

CtpoeHue SIEKTPOHHBIX O000JOUYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTHUYECKUE

YPOBHM U MOAYpOBHU. AToMHble opOutanu. Kriaccudukanus XuMHUYECKUX

sneMeHTOB  (S-,p-,d-,f-amementsr). PacmpeneseHne 3J€KTPOHOB IO ATOMHBIM

Op6I/ITaJISIM; OPUHLIMO MMHUMYMa 5SHepruu, npuduun Ilaynu, npaBuino XyHAA.
9HeKTpOHHBIC KOH(i)I/IpraL[I/II/I dTOMOB JJICMCHTOB HepBOI‘O—quBépTOI‘O MMepruoa0B
B OCHOBHOM H B036y}KI[éHHOM COCTOSAHUH, JJICKTPOHHBIC KOH(l)I/II“ypaL[I/II/I HOHOB.

IlousTHE 00 OHCPIHu HMOHHU3all1H, QHCPI'un CpoACTBa K 3JICKTPOHY.

DIIEKTPOOTPULIATEIIHBHOCTb.

[Tepuonnueckuit 3akoH u llepronnyeckas cHUCTEMAa XUMHYECKHX DJIEMEHTOB
. . MenpneneeBa. CBA3b NEPUOAUYECKOTO 3akoHa U Ilepuoanyueckoil CHUCTEMBI
XAMHYECKUX  DJEMEHTOB C COBPEMEHHOM Teopuen CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUUYECKHX 3JIEMEHTOB M 00pa3yeMbIX WMH
MPOCTHIX U CJIOKHBIX BEIIECTB IO TPyNaM U NepuogaM. 3HAYCHHUE MEPUOIUUECKOTO
3akoHa . 1. Menaeneena.

XuMuueckass CBsA3b. Buabl XUMHUYECKOM CBS3M: KOBaJICHTHas, HWOHHas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBSA3W: OOMEHHBIN
Y IOHOPHO-aKIENTOPHBIA. DHEPrus W JyiuHa CBs3U. [loJapHOCTH, HANPaBICHHOCTH
Y HACHIIIAEMOCTh KOBAJIEHTHOW CBsI3U. KpaTtHele cBsa3u. BomoponHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOJICCTBUS.

BaneHTHOCTh, M BaJICHTHBIE BO3MOXXHOCTH AaTOMOB. FI/I6DI/I,Z[I/I3aI_[I/I$I ATOMHBIX

opOutanieii. CBs3b OSIEKTPOHHOW CTPYKTYPHl MOJEKYJI C X TE€OMETPUYCCKUM

CTpOCHHEM (Ha MIPUMEPE COCTUHEHUHN FJIEMEHTOB BTOPOTO TIEPUO/IA).
IIpencraBneHre O KOMIUIEKCHBIX coenuHeHHusX. CocTaB KOMIUIEKCHOTO HOHA:

KOMHHGKCOOGpaBOBaTCHB, JIUTaHABI. KOODI[I/IHaI_II/IOHHOG 49U CJIO0. HOMeHKﬂaTVDa

KOMIUIEKCHBIX COEIMHEHUN. 3HAa4YeHWEe KOMIUIEKCHBIX coennHeHuu. lloHgaTue
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0 KOOPAMHAIIMOHHOU XUMHUH.

Bemecrsa MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHHUS. Tumnst
KPUCTANINYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o pucnepcHbix cucremMax. MctuHHble pacTBOpbl. IlpencraBieHue

0 KOJUIOWJHBIX _pacTBopax. (CnocoObl BbIpa)KEHHUS KOHLEHTPALUU pPacTBOPOB:

MaccoBasi JIOJisi BEIECTBAa B pacTBOpPE, MOJISIpHAs KOHIEHTpauus. HaceleHHbIe
Y HEHACBIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpuctammoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. [pHUBHUATbHBIC
HA3BaHUS OTJEIbHBIX MPEJICTABUTEICH HEOPTAHMYECKUX BEIIECTB.

Knaccubpukanus XUMUYECKMX pEaKIWi B HEOPraHWMYECKOW U OpraHu4YecKou
XUMUU. 3aKOH COXpaHEHUS MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIUM MPU XUMUYECKUX peaknusx. TeruioBble 3(PEKThl XUMHUYECKUX PEaKIIHMA.
TepMmoxumuyeckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT pa3InYHbIX (aKTOPOB.
['oMorenHble U reTeporeHHble peakiuu. Kataaus u kaTaan3aTophl.

OOpatumMbie U HeOOpaTUMbIE peakuuu. XHUMHYeckoe paBHoBecue. KoHcraHTa

XUMHUYCCKOI'O PABHOBCCHA. CDaKTopr, BIUAKOIINEC Ha IIOJIOKCHHUEC XHMHYCCKOI'O

paBHOBECHs: TEMIIEpaTypa, AABICHHE U KOHLECHTPAIMU BEIIECTB, YYaCTBYIOIIUX
B peakiuu. [Tpuanun Jle [larense.
DnekTponauTnyeckas auccormanus. CUiabHBIE U clladble 2JIEKTPOauThl. CTerneHb

nuccounuannn. MoHHoe npousBeneHue Bojabl. Cpeia BOIHBIX PACTBOPOB: KUCIOTHAS,

HeWTpasibHas, menouHas. Bonopoausiii mokaszarens (pH) pactBopa. ['uaponus comei.
Peaknum nonnoro oomeHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiini. CTeneHb OKUCIeHUA. OKUCIUTENb
1 BOCCTaHOBUTENb.  [Ipomecchl  OKWCIIEHHST M BOCCTAaHOBJICHUs.  Baxueimmue
OKHCIIUTEIN W BOCCTAHOBHUTEIH. MeETOM JJICKTpOHHOTrO OajaHca. OJICKTPOJIU3
PacTBOPOB M PacIiaBOB BEIIECTB.

9KCHepI/IMCHTaHBHBIC MCTOAbI H3YUCHHUA BCIICCTB H ux npeBpameHHﬁ:
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pa3loKEeHUE TMEPOKCHUIA BOAOPOJA B NPUCYTCTBUM  KaTajau3aTopa; MOJEIH
KPUCTAJTUYECKUX PEIIETOK; MPOBEJACHUE pEaKIuii MOHHOro OOMEHa; Ompe/esieHue
Cpeabl PACTBOPOB C MOMOIIBIO HHAUKATOPOB; HW3YUYEHUE BIHSHUS PAZIAYHBIX
(GakTOpoB Ha CKOPOCTh XHMHYECKOW pEeaKIUuu U MOJOKEHUE XUMHYECKOTro
paBHOBECHSL.

Heopranuuyeckast xXuMus

[Tonoxenue HemetaiwioB B [lepronnyeckoil cucreMe XUMHUUYECKHUX DJIEMEHTOB
. 1. MenneneeBa u 0COOGHHOCTU CTPOEHUS UX aTOMOB. (DU3MYECKHE CBONCTBA
HEMETAJJIOB. AJUIOTPONHUSI HEMETAUIOB (Ha MpUMepe Kuciopoja, cepul, (ocdopa
U yTJepoja).

Bomopon. Tlonmydenuwe, ¢Qusnueckue ¢ XMMHUYECKHE CBOWCTBA:  peaKIUu
C METaJUIaMU M HEMETaJllaMU, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. ['uapuabl. TonnnuBHbBIE
DJIEMEHTHI.

lanmorensl. Haxoxnenue B mpupojae, CHOcoObl  MONy4eHHs, (Qu3nyeckue
U XUMUYECKHE CBOMCTBA. ['asioreHoBomopoabl. BaxkHeillne KUCIOpPOACOEpKAIIHE
COCIMHEHUS TaJloreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOTYYEHUS
rajoreHoB. [[puyMeHeHne TaJOreHOB U UX COCTMHEHU.

Kucnopon, o30n. JlabopaTopHble ¥ IPOMBIIUIEHHBIE CIOCOOBI  MOJYYCHUS
kuciopona. Pu3NYECKHE U XUMHYECKHE CBOICTBA U MPUMEHEHUE KHUCIOpOAa
1 030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoie, CriocoObl MOTydeHHS, (GU3NISCKUE U XUMHUCCKUE
croiictBa. CepoBonopon, cyinbbuasl. Oxcun cepri(I1V), okcua cepri(VI). Ceprucras
U cepHas KUCIOThI U UX colii. OCOOCHHOCTH CBOMCTB CEPHOU KUCTOTHL. [Iprimenenue
Cepbl U €€ COCTMHECHU.

Azot. HaxoxxneHnue B mpupojie, CocoObl MOTydeHus, GU3NIECKUe U XUMUIECKHE
cBoMcTBa. AMMUaK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasi M a30THAsI KUCIOTHI U UX
conmid. OcCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue azora U ero

COeIMHEHUN. A30THBIC YOOpEHHUS.
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®ocdop. HaxoxaeHue B npupoae, CHocoObl  MOAydeHHs, (puznueckue
u xumuueckue cBorcTtBa. Dochunasl u pochun. Oxcuasl ¢ocdopa, dochopHas

kuciaora ueé comu. MeradbochopHas u nupodochopHas KUCIOTHEL, dochopucTas

u dbochopHoBatuctag kucaotel. Ilpumenenune (¢dochopa uero coeauHEHUM.

docdopHbie yaoOpeHus.

VYrnepon, HaxoxaeHue B Ipupoje. AjuioTponHble Moaupuxanuu. dusmueckue
U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX YyriiepoaoM. Okcup
yraepoaa(ll), okcun yraepona(IV), yronsHas kucinora u e€ coiau. AKTUBUPOBAHHBIH

YToJib, aIICOD6I_II/I$I. DynnaepeHsl, rpad)eH, YIJICPOJHBIC HaHOTDV6KI/I. HpI/IMeHeHI/Ie

IPOCTHIX BEUIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €r0 COCAUHEHHI.
Kpemunii. Haxoxxnenue B npupoje, CHnocoObl  MoiydeHus, (u3nuecKue
u xumuueckue cBoictBa. Oxcun kpemuusaA(IV), kpemMHueBas KUCIOTa, CHIMKATHI.
IIpumeHenue kpeMHus U ero coequHeHuil. CTEKI0, ero Moixy4eHue, BUAbl CTEKIIA.
Ilonoxxenne MeramnoB B [lepuoguyecko CUCTEME XUMUYECKUX JIIEMEHTOB.
Oco0GeHHOCTH CTPOEHHUS NEKTPOHHBIX 000JI0YEK ATOMOB METAJIJIOB.

PacnipocTpaHeHHe XUMHUYECKMX YJIEMEHTOB-METAJLIOB B 3¢€MHOM KOpE.

O6mme ¢usndeckue CBOHCTBAa MeTaIoB. [IpuMeHeHHWe MeTauioB B OBITY
u TexHuke. CriiaBbl METaJIOB.

DNEKTPOXUMUYECKUIA Pl HaNpsoKeHU meTtamioB. OOmme crnocoObl MOMydeHUs
METAJUIOB: THAPOMETAIULYPrus, MUPOMETAJUTYprusi, 3jeKkrpoMeraiutyprusd. [lonstue
0 Koppo3u# MeTaiIoB. CrocoObI 3aIUTHI OT KOPPO3HUH.

O6mast xapakTtepuctuka MeTawioB [A-rpynmel  [lepuoandeckoil  CUCTEMBI
XAMHYECKUX DJIEMEHTOB. HaTpuil u kanwmii: momyderune, GU3NIecCKne U XUMHUUECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHECHUMU.

Obmas xapakrtepuctuka wmetauioB [IA-rpynmer  [lepuommdeckoit  cucTembl
XAMHAYECKUX AJIEMEHTOB. Maruuii u Kalblluii: oay4YeHne, (GU3NIECKUe U XUMUYECKUE
CBOMCTBa, MNPUMEHEHUE IIPOCTHIX BEMIECTB M MX COCAUHEHUH. JKECTKOCTH BOJIBI

1 CIIOCOOBI €€ YCTpaHEHUSI.
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AJIOMUHUIN: TIONydeHue, (U3NYECKHEe U XUMHYECKUE CBOWCTBA, MPUMEHEHUE
MpPOCTOrO  BEIIeCTBA U €ro coeAuHeHuil. AM@oTepHble CBOHCTBa OKCHAA
Y TUJIPOKCHUAA aJTFOMUHHUS, TUAPOKCOKOMIIIIEKCHI A TFOMUHUS.

OO0mast ~ XapakTepucTUKa  MeTayioB  1moOouyHbix — moarpymnn  (b-rpymm)
[Teprnoguueckoi CUCTEMBI XMMUYECKUX AIIEMEHTOB.

®u3NYeCKue | XMMHUYECKHE CBOMCTBA XpoMmMa U ero coeauHeHuil. OKCHUabI
u ruspokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl u AMXpoMaTthl, HX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHne u mpuMeHeHrue Xxpoma.

duU3nUeCKrue U XUMHAYECKUE CBOMCTBA MApraHlla U €ro CoeAMHEeHu. Baxxknenmmue
coenuHenus  wmapranna(ll), wmapranma(lV), wmapraana(VI) wu mapranma(VIID).
ITepmaHraHat Kajnusi, €ro OKUCIUTEIbHBIE CBOMCTRA.

du3nyYecKkue | XMMHUYECKUE CBOMCTBa Jkeje3a U ero coeauHeHui. OKCuisl,
ruapokcuansl u conu keneza(ll) uxenesza(Ill). Ilomyyenue u mpuMeHeHHE jKele3a
Y €ro CILJIaBOB.

dusnyeckue U XMMHUYECKHE CBOWCTBA Meau U e€ coenuHeHuid. Ilomydenue
U IIPUMEHEHHUE MEJIU U €€ COCINHEHUN.

[uHK: monydeHune, GU3NUECKUe U XUMHYECKHUE CBOMCTBA. AM(OTEpHBIC CBOMCTBA
OKCHJAa W T'MAPOKCHJA UHWHKA, TUAPOKCOKOMIUIEKCHI LMHKA. [IpruMeHeHue unHKa
1 €r0 COEIMHEHN.

OKCNEpUMEHTAIIbHBIE METOJIbl U3yUYEHUS! BEIIECTB M UX MPEBPAILICHUI: U3yUYeHUE
o0pa3lloB HEMETANIOB; TOpEHUe cepbl, ¢ocdopa, kKene3a, MarHus B KUCIOPOIE;
W3ydeHUE KoJuleKuu «MeTtampl | CIUIaBbl»;  B3aUMOJECHCTBUE  IIEJOYHBIX
Y IIEJI0YHO3EMEBHBIX METaJJIOB C BOJIOM (BO3MOXHO UCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB); B3aMMOJCICTBHE IIMHKA W Kelie3a C pacTBOpaMU KHUCIOT
U IIEJI0YEN; KAYECTBEHHBIC PEAKIMY HA HEOPTaHWYECKUE aHHOHBI, KATUOH BOAOPOJa
Y KaTUOHBl METAJUIOB; B3aMMOJICMCTBHE TUAPOKCHUJIOB AJIOMUHHS U LIWHKA
C pacTBOpaMM KHUCJIOT U IIEJIOYEH; PEIICHUE IKCHEPUMEHTAIBHBIX 3a7ad IO TeMaM

«lanorenn», «Cepa ue€ coenuHeHUs», «A30T u Gochop U UX COCTUHECHUSY,
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«Mertasuibl TJIaBHBIX HOATPYNI», «MeTamibl TOOOYHBIX HOATPYIIID.
XuMUA U KU3Hb
Ponb xuMuu B 00ecriedeHrH YCTOMYUBOTO pa3BUTHUS YEJIOBEUECTBA.
IToHATHE 0 HAYyYHBIX METOAAX ITO3HAHUA U METOAOJIOTUHA HAYYHOT'O UCCIIEOBAHUS.
HayuHble npuHIMIIBI OpraHU3alud XUMUYECKOr0 POU3BOACTBA. [IpoMBIITICHHbIE
CHocOOBl MOJIYYEHHsS] Ba)XKHEMILIMX BelIeCcTB (Ha MpUMepe MPOM3BOJICTBA aMMHUaKa,
CEpHOM KHCIOThI, MeTaHoJia). [IpoMbllieHHbIE CHOCOOBI TMOMYYEHHUS METaIoB
U CIUIAaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl W €ro I0CIEICTBUS.

HDO6JICM3, HCDCD&60TKI/I OTXO0AOB H 1MOOOYHBIX IIPOAYKTOB. Ponpr xumwuu

B 00ecrieueHnu YHepreTndeckoi 6ezonacHoCTH. [IpUHIMIBL «3€IEHON XUMUNY.

XuMHUS | 310pOBBE UeoBeka. JIekapcTBeHHbIe cpecTBa. [IpaBuia UCTIONb30BaAHUS
JICKapCTBEHHBIX MpenapaTroB. Poib XUMHUK B pa3BUTUN METUITUHBI.

XuMUsl THIM: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J100aBKkU. Poib xumun
B 00ECTICUCHUH THIIEBOI 0€30MacHOCTH.

Kocmernueckne wu mapdroMepHble cpeacTtBa. beitoBas xumus. [IpaBuia
0€30I1acHOT0 MCIIOJIB30BaHMUS MTPEapaToB OBITOBOW XMMUU B TIOBCETHEBHOM JKU3HH.

XuMUsT B CTPOUTEIBCTBE: BAXKHEHINME CTPOUTEIbHBIC MaTepHalibl (IIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHn4ecKrue 1 MUHEPAJIbHbBIE yI00pEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTEpHallbl, KpPacKH, CTEKJIO, KepaMHKa.

Marepuaisl Uid JIEKTPOHUKH. HaHOTEXHOJIOTHH.

PacuéTHble 3agaun

Pacuérel: Maccel BemecTBa Wi 00BbEéMa Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MAacCe€ WIH 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; MACChI
(00BEMa, KOTMYECTBA BEIIESCTBA) MMPOAYKTOB PEAKIINH, €CITM OJHO W3 BEIICCTB UMEET
MpUMeECH; Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUM, €CIIH OJHO U3
BEIIECTB JaHO B BUJE PACTBOpa C ONMPEICIEHHON MacCOBOM J0JIEH pAacTBOPEHHOTO

BEIIECTBA; MACCOBOW IO U MOJISIPHOW KOHIIEHTPALMHU BEIIECTBA B pACTBOPE; NOJIH
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BBIXOZa IPOAYKTA PEAKLIUU OT TEOPETUUECKHA BO3ZMOKHOTO.
Me:xnpeaMeTHbie CBA3H

Peanuzanust MeXIpeAMETHBIX CBsI3€d NpPU HU3YYEHUH OOIIeH U HEOpraHMYECKOu
XUMHUH B 11 Kitacce ocymiecTBIIsIETCS Yepe3 UCIOIb30BAHUE KaK OOLINX €CTECTBEHHO-
HAay4yHbIX IIOHATHH, TaK W IIOHATUM, IIPUHATBIX B OTACJIBHBIX IpeAMETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIe MOHSTHUSA: SBJIIEHHE, HAy4yHBIM (akT, runoresa,
TEOpHsl, 3aKOH, aHalIu3, CHHTE3, Kiaccu(ukauus, NEPUOAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJAEIUPOBAHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMUDP, aTOM, DJIIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, YHEPIEeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIEeCTBA, MJICAJbHBIM ra3, (pU3uvYecKue BEIMUHHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, YJHEPTHsI, MaCCa.

buonorusa: xnerka, opraHusM, 3KocucTema, Ouocdepa, MeTaboIM3M, MakKpo-
Y MUKpPORJIEMEHTBI, OEJIKH, >KUPBI, YIJIEBOABI, HYKIEHHOBBIE KHCIOTbI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK S3HEPIUU B SIKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpPHbIE MOPOJbI, IOJE3HbIE HCKOMAEMbIE, TOIUIMBO,
peCypCehl.

TexHomorus: XMMHMYECKass IPOMBILIIEHHOCTb, METAJUIYPIUs, CTPOUTEIIbHBIC
MaTepHUallbl, CEJIbCKOXO35MCTBEHHOE INPOU3BOACTBO, IMHIIECBAs IMPOMBILIICHHOCTD,
(apmarieBTHUECKAs] MPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHUECKHUX IMPENapaTos,
[IPOU3BOACTBO KOHCTPYKLHMOHHBIX MaTEPHUANIOB, JJIEKTPOHHAS IPOMBIIIIIEHHOCTD,

HAaHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

10 KVIACC «OPTAHUYECKASA XUMU S

Bba3osrblii ypoBensb (1 1ac)

Yrayoaéunslii yposensb (1+24yaca)

Koi-Bo Komn-Bo
JacoB Paznen 1. TeopeTrnueckue 0OCHOBBI OPraHUYECKOM XMMHUU JacoB
34 Tema 1. Ilpeamer oprannyecko XuMum. Teopusi XHMHYECKOI0 CTPOCHHUS OPraHUYECKUX 94
coeIMHEH UM
1| IlpenmeT opraHndecKOr XUMHUH: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAYEHUE B MOJYUYCHHH HOBBIX BEIIECTB
Y MaTepHUasoB.
DJIEKTPOHHOE CTPOECHHUE aTOMa YIJIepoa.
MexaHu3mMbl  00pa3oBaHMsI ~ KOBAJCHTHOH  CBS3HU
(OOMEHHBIN U IOHOPHO-AKIETITOPHBIH ).
1 Teopust crpoeHuss opraHudeckux coemuHeHnid A. M. bBytiepoBa..  JlaGopaTopHbIii ONBIT: —

MOJIETTMPOBAHKE MOJIEKYJI OpraHUYeCKuX BemiecTB. Kiaccudukanum opraHnyecKux BEmecTB. .

Tunst cszeit. CocoObl pa3pbiBa CBSA3EH B MOJIEKYIax
oprannueckux  BemiectB.  [loHaTne 0 cBOOOAHOM

paaukaine, Hykieopuie u dIeKTpodue.




CtpyKTypHBIE (OPMYIIBI U BUIBI U30OMEPHUH.

Bxonnoe tectupoBanue

B OpFaHquCKOﬁ XUMHUU.

OcoOeHHocTu U KJaccuuKaims OpraHUYECKUX

peaKuHﬁ. OKXHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakuun

MPEBPAILCHUMN.

3KCHepI/IM€HTaHBHBI€ MCTOABbI M3YUCHUSA BCHICCTB U HUX

Paznea 2. YrieBogopoasbl

24

Tema 2. [IpenenbHble YyriieBOA0POAbl — AJTKAHbI, IHKJI0AJTKAHBI

6u

AJIKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKUI pAa.

o-CBA3b. KoHhOpPMEDBI.

HomenknaTtypa u u3oMepusi alkaHOB. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,

sp3-rubpuausanus aTOMHBIX OpOMTanel yriepona,

(pactBopumocTh). IlpakTudeckas pabora No

JemoHcTpanusi: PU3NYECKUE CBOWCTBA AaJKaHOB

1.
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[lonmyueHne MeTaHa U U3yYEHUE €0 CBOMCTB.

MetaH U 3TaH — XUMHYECKHE CBOMCTBA (peaklUM 3aMelIeHUs] U TOPEHHUs), HaXOXKJIECHUE B MPUPOJE,

IMOJIYUYCHUEC U IPUMCHCHHUC.

XUMHWUYECKHUE CBOMCTBA ankaHoB.lIpencrtaBieHne o

MEXaHU3ME PECaKIU paIuKaIbHOTO 3aMEIICHHUS.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATYpa U
U30MEpHUsl, XMMHUUYECKHE CBOWCTBA, TMOJyYCHUE U

IMPUMCHCHUC.

7 4.

Tema 3. HenpenesjibHbIe YIi1€BOAOPO/IbI:

AJIKCHbI, aJIKAaIUCHbI, AJJKHHBI.

Tema 3. HenpenenabHble yriieBOAOPOAbI:
AJIKeHbl, AJTKaHEeHbI, ATKUHBbI.
Tema 6. 'aioreHNPoOU3BOAHBIE

yIJ1eBOI0PO/I0B .

194.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH Psil.

aJKEHOB: (PM3MYECKHE CBOMCTRA.

OTUJIEH U IPONWIEH — MPOCTEUIINE IPEACTABUTEIN

AnKeHBl: SP’ruOpuau3alus aTOMHBIX oOpOuTaneil

yriaepona, o- W m-cBi3u. CTpykTypHas H

reoMeTpuyeckas (IEc-TpaHc-) H30MEpHs.
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Boluncnenusi: — HaXOXJACHUE MOJICKYJISPHOU
(GopMyJbl OPraHUYECKOIO COEAMHEHHS MO Macce

(00BEMY) IPOYKTOB CrOpaHusl.

1P

1| Dtunen m mponuiieH — xumuyeckue cpoiictBa. Ilpaktuueckas padora Ne 1. Ilomyuenue sTuiieHa u 1
U3y4YEHHUE €0 CBOUCTB.
XUMHUYECKHE CBOMCTBA AJIKEHOB: 3aMEUICHUS B O~ 1
MOJIOKEHUE TIpU JBOMHOW CBA3U. lIpencraBieHue
0 MEXaHHU3Me peakiuu AIEKTPODUIBLHOTO
IPUCOCMHEHUS.
Tema 6. Il'asoreHOIpPOU3BOAHBIE YIJIEBOAOPOIOB 1
(luac u3 4): DIEeKTPOHHOE CTpOCHHE
raJIOT€HONPOU3BOJHBIX YIJIEBOJIOPOAOB..
1P | JIaGopaTOpHBIi ONBIT:— MOJETUPOBAHNE MOJIEKYH YTIIIEBOJOPOAOB M rajJOTreHOMPOU3BOTHBIX 1

Tema 6. I'amoreHNpou3BOAHBIE YTIEBOAOPOJOB (2 1
yac u3 4):
Tema 6. I'amoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3 1
yac u3 4):

1| Ankaauensl. byraauen-1,3 u metminOyTtaaueH-1,3: ctpoeHue. 1
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AJ'IKaI[I/IeHBIZ HU30JIMPOBAHHBIC, KYMYJIMPOBAHHELIC.

CriocoObl TOJy4€HUs U IPUMEHEHUE aTKaUEHOB. 1
AnKaaueHsl: Ba)XKHEHIIe XUMUYECKUE CBOMCTBA U UX NoJydeHue. JJabopaTopHBbIil ONbIT: — 1
O3HAaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, Kay4yKOB U PE3UHBI.
Tema 6. ['amoreHnpou3BOAHBIE YIIIEBOJAOPOAOB (4 1
gac u3 4).
Brruncnenusi: onpenesieHre 1071 BhIX0/1a MPOyKTa 1P
peaKluu OT TEOPETUUECKU BO3MOKHOTO.
AJNKUHBI: CcOCTaB M OCOOCHHOCTHM CTPOEHHUS, TOMOJIOTMUECKHH psiA. AUETWUIeH — MNPOCTEeHIINI 1
IpEeJICTaBUTENb ATKUHOB: COCTAaB, CTPOEHUE, (PU3MUECKUE CBOMCTRA.
AJKUHBI, XUMUYECKHE CBOWCTBA, IOJIYyYECHHE U 1
IPUMEHEHHE
[Mpaktuueckas padora Ne 3. [lonydenue aneruneHa 1
Y U3YUYCHHUE €TO CBOWCTB.
ALIETUIIEH: XUMUYECKHE CBOMCTBA. 1
3u. Tema 4. ApomaTuyeckue yrijieBoaopoabl (9)u
Apenbl. bensoi. Tonyon: cocTaB, cTpoeHue, GU3NISCKUE U XUMUYSCKHIE CBONCTBA 1
JlaGopatopHslil onbIT: MoaeaupoBaHue MOJEKYI 1
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ApOMAaTHYICCKUX YIJICBOJOPOAOB

Brruncnenus: — ycTaHOBIEHUE CTPYKTYPHOU 1P
(bopMyJIbl OPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0
XUMHYECKUX CBOMCTB WK CIIOCOOOB MOJyYEHHUS.
1P IIpoMexxyTOUHOE TECTUPOBAHUE 1
[IpencraBnenue 00 OpPUEHTHPYIOIIEM JEHCTBUU 1
3aMecTuTeseil B OEH30JIbHOM KOJIBLIE Ha MpPHUMEPE
AJNIKUJIBHBIX PaJUKaJIOB.
XUMHYECKHE CBOICTBa OeHzona U ero 1
TOMOJIOTOB: OKHCIJIEHHE TOMOJIOTOB OeH30J1a.
1| T'enermyeckas CBA3b yIJIEBOJIOPOAOB, IPUHANICKAIINUX K PA3IMYHBIM KJIaccam 1
CnocoOb1 IIOJTyYEHUS apOMaTUYECKUX 1
YTJIEBOAOPOJIOB. Ocobennoctu XUMHYECKUX
CBOMCTB ctupoJia. [lonmumepusanus ctupodna.
Beluncnenus: — yYCTaHOBJIEHHE CTPYKTYPHOU 1

(bopMyJIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0

XUMHUYECKHUX CBOMCTB HJIA CIIOCOOOB IMOJIYYCHHUA.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJI€BOJAOPO/I0B U UX NepepadoTKa

(6)u
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[IpuponHbIE HCTOYHUKH YTIEBOIOPOIOB.

['eHeTnuecKas CBSA3b MEXKIY PA3IMUHBIMU KJIaCCaMU 1
YTJIEBOJIOPOJIOB.
['eHeTnueckas CBA3b MEXAY Pa3IMUHBIMU KJIacCamMu 1P
YTJIEBOJAOPO/JIOB.

[TponykThl mepepaboTku HEPYTHU U KAMEHHBIH YTOJIb. 1
Boiuncnenus: — OmnpeaeneHue  MOJEKYISIPHOU 1
bopMyJTbI KUCIOPOAOCOICPHKAIIETO OPraHUIECKOTo
BEILIECTRBA.

Ypoxk 0600111eHNs] MaTepraia TEMBI. 1P
Paznen 3. Kucsopoacoaepskamnue opranHnyeckne coelnHeHus
34 Tema 6. Cnimptbl. @PeHos Tema 7. Ciuptbl. ®eHo 9y

[IpenenbHbIE OTHOATOMHBIE CITUPTHI. 1
[IpenenbHble  OAHOATOMHBIE CHUPTHI:  HU30MEPHS, 1

knaccupukamus. Pu3nyeckue CBOMCTBA U MOTyUYCHUE.
XUMHYECKHUE CBOMCTBA AJIKAHOJIOB. 1
MHOroaToOMHBIE CIIHPTHIL. 1
MHOroaTtoMHBIC CIIUPTHI: B3aMOJICHCTBUE 1
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C OPraHM4€CKMMHU 1 HCOPraHNYCCKUMH KUCJIIOTaMU.

[Ipocteie  »¢upbl, HOMEHKIATypa U U30MEpHS.

OcobeHHOCTH (PU3UYECKUX U XUMUYECKHUX CBOUCTB.

deHOoJT: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBRA.

deHo. KauecTBeHHble peakiuu Ha  (QeHod.

denondopmanpaeruHas cmoia.

[IpakTnueckas pabora No 4. Pemienune
OKCIIEPUMEHTANBHBIX 3a7ad 1o Teme «CrnupTsel

U (HDEHOJIBI.

Tu

Tema 7. Anbaernabl. KapooHoBbIe KHCJIOTHI.

CioxxkHbIe Y3(pUpbI

Tema 8. Anbaernabl. Kap6oHoBbIe KHCJIOTHI.

Cioxnblie 3pupbl. ZKupbl

214

AJbIeruabpl U KeTOHBI. JIaGopaTOpHBIE OTBITHI:

— OKHCJICHHUE aJbJeTuI0B aMMHUauyHbIM pacTBopoM okcua cepedpa(l) u ruaporcumom meau(Il).

DIEKTPOHHOE CTPOCHHE KapOOHWUJIBHOW TPYIIIIHIL.
['omonornueckue psabl  adbAETHAOB U KETOHOB:

U30MEpHS.

IIpencraBiaenue 0 MEXaHU3Me peaxkim

72




HVKJ'IGO(bI/IJ'IBHOFO OPUCOCAMHCHUA AJIbACTUAOB.

CDOpMaJIBIIeFI/II[, alCTAJbACTUI: IOJTYUYCHNUEC U IIPUMCHCHHC.

Beluucnenus: —  ompenelieHHe — MOJEKYJISPHOM
dbopMyNibl  OPraHUYECKOro BEIIECTBA IO MAaCCOBBIM

J0JISIM 3JICMCHTOB.

VYpok 0000111eHNs MaTeprana TeMBbI.

OnHOOCHOBHBIE TIpeieNIbHBIC kKapOoHOBBIEe KUCIOTHI. [IpakTiueckas padota Ne 2. CBoiicTBa pacTBOpa

YKCYCHOW KHCJIOTHI.

OCOOEHHOCTH CTPOEHHUSI MOJIEKYJT KapOOHOBBIX

KHCJIOT.

OOHOOCHOBHBIE IIpeJeIbHbIC KapOOHOBBIE
KUCJIOTBI:  PEAaKUUHU C y4aCTHUEM YTIJIEBOLOPOIHOIO

paaukana.

MypaBbrHas U YKCYyCHAast KHCJIOTBI: peaKius dTepuuKaIuu, NoJydeHre u MpuMeHeHNne.

Oco0eHHOCTH CBOICTB MYPaBbUHOM KUCIIOTHI.
Mnoroo6pa3zue KapOOHOBBIX KHUCJIOT.

[lpencraButeny  BBICIIMX ~ KapOOHOBBIX  KHUCIOT:
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IMaJIbMHUTHUHOBAs, JUHOJICBAA, JUHOJICHOBAA KHNCJIOTHI.

OcobeHHocTH CBOICTB HENpeeIIbHbIX
¥ apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX

KHCJIOT, I‘I/II[pOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaSI U OJICMHOBAs KUCJIOTHI. MEla.

IlonsaTue O CMHTCTHYCCKHUX MOIOIINX cpeacTBax

CMCQ).

IlonsaTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOXKHBIX B(I)I/Ian, anrupuaax, rajJorcHaHTHApHuaax,

aMHiaX, HUTpujiax.

CrnosxHble 3¢upHl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIIOXKHBIX 3PUPOB.

Cnoxuble »¢upbl. ['omonornyeckuid psia, ooOmias

dbopmMya, u3oMepusi 1 HOMEHKIIATypa.

[IpakTnueckas pabora Ne 3. Pewenue
IKCIIEPUMEHTANBHBIX 3amad 1o Teme «KapOoHOBBIE

KUCTOTHI. CII0KHBIE YPUPBI».

Kupsr.

Kupwr: crtpoenme, Qusudeckue cBoiicTBa. JKupbl
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B TIPUPO/IC.

KontponbHass ~ pabora:  «Kucimopomaconepxkaiue

OpraHUYCCKUC COCOAUHCHU.

2y

Tema 8. YriaeBoanl

Tema 9. YrieBoabl

69

yrﬂeBOIIbll COCTaB, KJIaCCI/I(l)I/IKaHI/IH YIJICBOJAOB, XUMHUUYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC, OMoJIOrHYecKas

pOJIb.

OnTtnueckas HN30MCPH. KOJ’IB‘I&TO-HCHH&H

TayYTOMEPHUA Ha NPUMEPEC MOJICKVIIBI — TJIFOKO3BbI,

IpoeKIMU Xeyopcea, (X,B-aHOMCDBI I''TFOKO3HEI.

MOHOCaxapI/II[BII rajakxKTo3a, DI/I603a, JAC30K-

cmm603a. dU3NUECKHE CBOMCTBA H HaXO0XJICHHUC

B nipupojie. JlabopaTopHbili omnbIT: B3auMmopeicTBue

pacTtBoOpa TIII0KO03bI ¢ Tuapokcuaom Meau(Il).

Caxapo3sa. Kpaxmai. Ilemmtonosa. JlabopaTopHbIH ONBIT: — B3aUMOJICHCTBUE KpaxMajia ¢ HOJOM.

Jncaxapunpl: MaibTO3a U jjakTo3a. [lonmcaxapuasr:

TJIMKOI'CH.

Xumnueckue cBoucTBa newtrono3bl.lloaatue 00

HCKYCCTBCHHBIX  BOJIOKHax (BI/ICKOBa, aHeTaTHI)IfI
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MIENK).

Pa3nen 4. A3orcoaep:xkaniue opranndeckue coequnenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJI0TBI. Beaku

Tema 10. AMUHBI. AMHHOKHCJIO0THI. beJiku

9y

AmMunHbl. MeTHJIaMUH U aHUJINH CoCTaB, CTPOCHUC, d)I/ISI/ILICCKI/Ie 1 XMMHYECKUE CBOMCTBA

KJ'IaCCI/I(I)I/IKaL[I/ISI dMHWHOB, I/ISOMepI/IH,CHOCO6BI

MOJIYYCHHA U IPUMCHCHUC.

AHWINH: XUMHYECKHE CBOMCTBA. AMHUHEI.

AMWHOKHUCIOTBI KakK aM(l)OTCpHBIC OPraHUYCCKUC COCAMHCHUA. benku KakK IMPUPOAHBIC

BBICOKOMOJICKYJIPHBIC COCINHCHUA.

Homenknatypa U U30MepHusl. OTtnenbHbIE

MpCaACTAaBUTCIIN O.-aMHHOKHUCJIOT.

Peaknus monukonaeHcauy, 00pa3oBaHue MENTHIHOM

cBs3u. JleMoHcTpanus: PactBopenue OeKoB B BOJIC.

NroroBas koHTposbHAsA paboTa

[Touste 06 A30TCOACPKAINHNX T'CTCPOINUKINICCKUX

COCAMHCHUAX.

[IpakTnueckas pabora No 6. Pewenue
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9KCIICPUMCHTAJIBbHBIX 3agad 10 TEMC

«A30TcoepKale OpraHnueCcKue COeAMHEHUS.

Pa3zgei. 5. BeicokoMoO1eKy i pHbIe COeAMHEHUS

Tema 10. Ilnactmaccol. Kayuyku. Bosiokna Tema 11. BoicokoMoJIeKY/JISIPHBbIE COeIMHEHU S 6
1 | OcHOBHBIE TOHATHS XUMHUH BRICOKOMOJICKYJISIPHBIX COSTUHECHUM. 1
[IpencraBienue 0 CTEpPEOPEryJIIpHOCTH 1
U HaJIMOJICKYJISIPHOU CTPYKTYPE NOJUMEPOB.
[IpakTudeckass padora Ne 7. PemieHue skcnepumeH- 1
TalbHBIX  3amad 1o  Teme  «Pacmo3HaBaHue
OpraHUYECKUX COCTUHEHUN.
1| IInacTtMaccsl. 1
[Tnactmaccsl. [Mosumepsl CHEIHaIbHOTO 1
Ha3HAYECHUSI.
[IpakTnueckas pabora Ne 8. Pewenue 1
AKCIIEPUMEHTANBHBIX 3a/lau 1o Teme «Pacro3HaBaHue
MJ1aCTMAacC U BOJIOKOH)
Paznen 6*. UToroBoe moBTopeHue
1P | [loBTOpEHME. 1P
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[ToBTOpEHuUE. I'enetnyeckas CBSI3b MEXIY

pa3siinYHbIMHU KJIaCCaMU OPraHUICCKUX COCI[I/IHCHI/Iﬁ

1P

1 u B Hexe10, Bcero 34 u 3 4 B Henea1o, Bcero 102 u

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «XUMMWUS»
11 KIIACC «OBIIAA 1 HEOPTAHNYECKAS XUMUSD»

Bba3oBsblii yposensn (1 yac) Yrayoaénnnlii yposens (1+24aca)

Komn-Bo Kon-Bo
4acoB Pa3nen 1. Teopernueckne ocHoBbI XuMum (129\36 u) 4acoB
34 Tema 1. Ctpoenne aToma. Ilepuoanyeckuii 3aK0H U 94y,
IMepuoauueckas cucrema xumu4ueckux 3jemMeHToB {. U. MenaeseeBa
1| Xumudeckuit aneMeHT. AToM. SIapo aToma, U30TOTI. 1
KopnyCKkyJisipHO-BOJTHOBOM AYyaJiu3M, JIBOWCTBEHHAs 1
npupoaa  asiekTpoHa.  CTpoeHue  DJIEKTPOHHBIX
000J109€K aTOMOB, KBAHTOBBIC YHCJIA.
Pacnpenenenune 3JIEKTPOHOB o ATOMHBIM 1
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Op6I/ITaJ'I$IM; OPUHIINIT MUHUMYMA JSHCPIuM, IIPHUHITHUIT

[layiu, npaBuiio XvHa.

1| DnekrpoHHass 00o0y04YKa. DHEPITHUECKUE YPOBHH, MOAYPOBHU M aTOMHble opoutanu Ilepuognyeckuii 1
3aKOH.
DNEeKTPOHHbIE KOH(DUTYpaLIH aTOMOB. 1
[onsiTrie 06 SHEPTUM MOHU3AIIMHU, YPHEPTUU CPOJICTBA 1
K BJIEKTPOHY. DIEKTPOOTPUIIATEIHHOCTb.

1 | BxogHoe TecTupoBaHHUE. 1
O060011eHre U cUcTeMaTH3aIus 110 TEME. 1

Pabora ¢ Tecramu B hopmare EI'D
YPpOK KOHTPOJIsI 3HAHUI MaTepualia TEMbI 1P

Pa6ora ¢ Tectamu B hopmate EI'D
44 Tema 2. Ctpoenue BemecTBa. MHOrooopasue BeunecTn 10 4
1| CrpoeHnue BemecTBa. XuUMHUYECKas CBs3b.. Bal€HTHOCTD. 1
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XHUMHYECKaAA CBI3b

Baneutnocts. 'mOpuan3aims arTOMHBIX OPOUTAJIEH.

DNEeKTPOOTPHUIATEIBHOCTb.

HpCI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX COCANHCHUAX.

HomeHknarypa KOMILIEKCHBIX COEIUHEHUH.

3HaueHne KOMIUIEKCHBIX coenuHeHuu. lloHgTue

0 KOODJIVHAIIMOHHON XUMUH.

[lonstue o AUCIICPCHBIX CUCTCMaAX.

CriocoObl  BBIp@)KEHHUSI KOHIIGHTPAIMA PACTBOPOB:

MacCoBas JOJIA BCIICCTBA B PaCTBOPC, MOJIIpHAA
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KOHLCHTpAIM.

HacpliieHnnble Y HEHACHIILIEHHbIE pacTBOpBHI, 1

pacTtBOopuMOCTb. KprcTtammoruaparsl.
1| Knaccudukanus HeEOpraHMYeCcKUX COeAMHEHHH.. ['eHeTuyeckas CBsI3b HEOPraHMYECKUX BEIECTB, 1

NPUHAJIEKAIINUX K PA3TUYHBIM KJlaccaM
6u Tema 3. Xumndeckne peakuuu 184
BrruncneHnust o XUMHYECKUM PeaKIUsiIM 1P
Boruucienust mo XuMUYECKUM PEeaKiusiaM 1
1| Xumuyeckasi peaxuusi. 1
TeruoBbie  3pGdEKTbl  XUMUYECKUX  PEaKIIHil. 1
TepMoxumMuyeckue ypaBHEHHUS.

Borunciienus 1

— TerIoBoro 3P (GeKTa peakiuu
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Cxopoctb peakuuu. Xumudeckoe pasHosecue. [Ipunnun Jle [larense.

IIpakTnyeckas padora

Ne 1. Bnusinue pa3znuuHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKON PEAKIUU.

['oMorenHble U rereporeHsble peaknuu. Katanus

" KaTaJIN3aTOPHI.

KoHCTaHTa XUMHYECKOTr0 PAaBHOBCCHI..

IIpakTHyeckas padora
Ne 2. Bnustnue paznuyHbiX (aKTOPOB Ha MOJIOKECHHE

XUMHUYCCKOI'O paBHOBCCH:I.

QHGKTPOHI/ITI/I‘IGCKEUI Jucconuanms.

JlaGopaTopHasi padora

— IIPOBCACHHUC peaKuHﬁ MOHHOT'0 0OMeHa

BeimosnHenue ynpaxHeHuit 1o TeMam: CHIIbHBIC
U cialble 37eKTponuThl. CTEeneHb JUCCOIHAIIIH.

Peakunnu nounoro oomMeHa.

Pemenue 3ana4d no teMe: XMMHYECKOE PABHOBECHE

CunbHBbIE U cl1a0ble SJICKTPOJIUTHI.

JlaGoparopHasi padora
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— OIIPCACIICHUC CPCAbI paCTBOPOB BCUICCTB C ITIOMOIIBIO YHUBCPCAJIbHOI'O MHAUKATOPA.

HNoHHOE NpOU3BEAECHHUE BOIBI. 1
['maponus conen. 1
1 | OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH. 1
OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIC peakiiui. MeToa 1
3JIEKTPOHHOIO OayiaHca
DIIEKTPOJIU3 PACTBOPOB U PACILIABOB BEIIIECTB. 1
1P | [IpoMeXyTOUYHOE TECTUPOBAHUE 1
Pa3nen 2. Heoprannyeckas xumus (164\514)
(8+1)u Tema 4. HemeTasliibl 294
Boruucnenust o XUuMUYECKUM pPeaKiiusIm 1
Boruucnenust mo XMuMUYECKUM PEeaKiiusiM 1
1 | HemeTamisbi. 1
Bonopon. Ilonmyuenme, ¢u3ndeckue U XUMUUYCCKHE 1

CBOICTBA.
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JlabopaTopHbIe ONBITHI
1. KauecTBeHHBIE peakIIMi Ha HEOPTAHUYECKUE UOHBI

Y KaTHOH BOJIOPO/IA.

['uapunasl. TONIMBHBIE YJIEMEHTHI.

dus3nyeckue CBOMCTBA HEMETAJJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB.

KI/ICJIOPOI[ M O30H. YI‘JICPOI[ n C€Tr0 aJJIOTPOIIHBIC

MOAU(DUKAIIUH.

JlabopaTopHas pa6ota. [lonyyenue u cobupanue

ra30B.

XHUMHUYECKHE CBOMCTBA Ba)KHEMIIMX HEMETAJIOB rajJOreHOB U HUX COGHHHCHHﬁ. HpI/IMCHCHI/IC TaJIOrCHOB

1 UX COSOUHEHUM.

['aioreHoBOAOPOIBI. Baxuenmue KUCJIOPOJI-

CoJIepIKalllie COCTMHEHUS raJIOTeHOB.

JlaGopatopHbie U IPOMBIIIIJICHHBIC CIOCOOBI
MOJIyYeHHS TalloreHoB. [[puMeHeHue rajJoreHoB U ux

COEIMHEHUMN.

XHUMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAIUIOB. [I[pMeHenune cepbl U €€ COeTMHEHUN.

Cepa. HaxoxneHnue B mpupoze, CIOCOObI MOIy4YeHUs,
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¢usznueckue U xuMuyeckue cBoiictBallpumenenue

Cephbl U €€ COCTMHEHUM.

JlabopaTopHbie Y MPOMBIIILICHHbBIC CIocoObI

IMOJIYUYCHH KHCIOPO/JIa.

XUMHUYECKUE CBOWCTBA BAXXKHEHUIIINX HEMETAJIJIOB.

COEIMHEHU.

A3oTa u ero COCAMHCHUA . HpI/IMeHCHI/IC a3oTrTa U €ro

Azot. HaxoxxaeHue B mpupojie, CriocoObl MOTydeHHUS,
dbuzuyeckue ¥ XUMHUYECKHE CBOMCTBA. AMMMAK,

HUTPUIBL.

OKCI/II[BI a3oTa. A30THCTas M a30THAs KHCJIOTHI U HUX

COJIN.

XMMHAUYECKUE CBOMCTBA BAKHEUIIINX HEMETAJLJIOB.

docdop u ero coeruHeHuUs.

dochop.  Haxoxnenue B mpupone,  CHOCOOBI

MOJIy4eHUsI, PUBNYECKUE U XUMUYECKHUE CBOMCTBA.

MetadochopHas u nupodocdhopHas KHUCJIOTHI,

dbocdopucras u bochopHOBaTHCTASA KUCIIOTHI.

XHUMHUYECKHUE CBOMCTBA BAXKHENIIIMX HEMETAJUIOB (YIJIepoJa U KPEMHHUS.
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Pu3nyecKue U XUMHUYECKHUE CBOWCTBA  IPOCTHIX

BELIECTB, 00Pa30BaHHBIX YIIIEPOIOM.

Kpemnuuii.  HaxoxpaeHue B mpupose,  CHOCOOBI

NOJIy4eHHUsI, PU3NYECKUE U XUMUYECKHUE CBOMCTBA.

1P

Bbruuciienue mo xuMu4eckum popmynam

IIpakTHyeckue padoTbl
Ne 3. PemieHue sKkcneprMEHTANbHBIX 337a4 [0 TEME

«l'amoreHbI».

IIpakTHyeckue padoThl
Ne 4. Pemenue 3KCriepUMEHTAIBHBIX 337a4 10 TEMeE

«Cepa 1 €€ COCIUHCHUS.

IIpakTnyeckue padoTnbl

No 2. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «HemeTamib»

IIpakTH4eckue padorbl
No 6. Pemienue sKCriepUMEHTANIBHBIX 3aj71ad MO TeME

«A3oT, pochop 1 uX coeTMHECHUS.
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Pemienue 3anau B popmare EI'D

1
8u Tema 5. MeTaninl (21+3)u
1| Metamisl. 1
OOmass  xapakrtepuctuka MeTtauioB  |A-rpynmb 1
(HaTpuii U Kauii)
Obmass  xapaktepucTtuka MetamuioB |IA-rpynisl 1
(MarHui 1 KaubInii)
1| Xumuueckue cBOMCTBAa BAXKHEMIIIUX METAJIIOB. 1
JlaGopaTopHbie onbIThl KauecTBeHHBIE peakiiiy HA KATUOHBI METAJIJIIOB.
ATIOMUHUN: TIOTyYeHHE, (PU3HUYECKHE W XUMHUUYECKHUE 1
CBOWCTBA.
O06001menne u cuctemMaTu3aius mo reme «MeTtasibl 1P
riaBHOU moArpymmb». Tect B popmate EI'D
1| O6mme Qusnyeckue cBoicTBa MeTauioB. CIUTaBbl METAIOB. DJIEKTPOXMMHUYECKHUH PANl HANPSHKCHHMA 1

MCTAJIJIOB.
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OOmast ~ xXapakTEepUCTHUKAa  METAUIOB  MOOOYHBIX

noarpym (b-rpyrm)

Pu3nyecKkue U XMMHUYECKUE CBOWCTBA MapTraHIia U €ro

COECIMHEHUH.

O61mue crnocoObl MOMyYeHUs METAJIOB. MeTamnyprus

PacnpocTpaHeHHEe XMMMUYECKUX DJICMEHTOB-METAJIOB

B 3eMHOU Kope. DPusmyeckue u XUMHUYECKUE CBOMCTBA

KCJIC3a U €TI0 COGIIPIHGHPIﬁ.

MCI[B " [MUHK: ITIOJIYUYCHHC, (1)I/I3I/ILI€CKI/I€ N XUMHYCCKUC

CBOICTBA.

Kopposus metannos. CriocoObl 3aIUTHL OT KOppo3uu. [IpuMeHeHne MeTaiioB B OBITY U TEXHHUKE.

BoruucieHusi no XuMu4eCKUM PCAKIMAM.

IIpakTHyeckue padoThl

No 7. PemeHne sKCneprMEHTaJbHBIX 3a/1a4 IO TEME
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«MeTaibl TOOOYHBIX MOATPYIII.

O6o00menne u cucremaruzauus mno teme: «OOmue 1
cBoiicTBa MeTtaiioB. OOmuMe cnocoObl MOTyYEHUs
MeTaoBy». Pabora ¢ Tectamu B popmare EI'D
IIpakTH4eckue padoTbl 1
No 3. PelieHue sKCriepuMEHTAbHBIX 3a7a4 10 TeMe «MeTauib».
O6o00menre U cucremMaTusanus mo teme «Mertasibl 1
noGouHoi moarpymnms». Tect B popmarte EI'D
O060011eHue 1 cucTeMaTH3anus 1no Teme «MeTtasuiby. 1
TectupoBanue\Pemenue 3amxau B popmate EI'D
['eneTnyeckas cBA3b BEIIECTB 1
Brimonnenue yrnpaxHenud mo teme «l eHeTnueckas 1
CBSI3b KJIACCOB HEOPTraHUYECKUX COETUHEHUI
O6o0menne W cUCTeMaru3amusi 1O  TeMe 1
«Hemerannsl. Metamnbi».
HToroBoe TeCTUpOBaHKE 1
AHanu3 KOHTPOJIBLHOUN pabOTHI. 1P
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Pa36op Bapuanrta EI'D 1P
Pa3nen 3. Xumus u xu3Hb (44\8 )
(4+1)u . Tema 6. Xumusi v ’KM3Hb Tema 6. MeToabl NO3HAHUS B XUMHUH. (10+5)u
XuMHUS U KU3Hb
1| Ponb xumum B 0O€CTHEUEHUH SKOJOTHMYECKOW, DHEPreTUYECKOW M THUIEBOM O€30MacHOCTH, Pa3BUTUU 1
MEJTULIVHBI.

Xumus B KH3HHM 4YejoBeka. [IpaBuia Ge3omacHOTO 1
UCIIOJIb30BaHUS CpPEACTB OBITOBOM XHUMHH
B MTOBCEHEBHOM KU3HU.
XUMHYECKOE 3arps3HEHUE OKPY KaIoIEel Cpe/ibl U ero 1
MOCJIEJICTBUSI.

1 | [Ipeacrasnenust 00 00X HAYYHBIX IPUHIIUIIAX TPOMBIIIUIEHHOTO MOTYYEHHUS BaXKHEUIITNX BEIIECTB. 1
HayuHble OpUHIUOBI OpraHU3alUA  XHUMHYECKOTO 1
MIPOU3BOJICTBA.
[IpoGiema  mepepaOOTKU  OTXOJOB ¥ MOOOYHBIX 1

IIPOAYKTOB.
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YenoBek B MHUPC BCOICCTB U MATCPHAJIOB.

CoBpeMEHHBIE  KOHCTPYKIMOHHBIE  MaTepHallbl, 1
KpPacKH, CTEKJI0, KEPAMHUKA.
Marepuaibl ans 3aeKkTpoHuku. HanorexHosoruu
XuMHSI B CEBCKOM  Xo3giicTBe.  Opranuueckue 1
U MUHEpAJIbHbIE y100pEHUS.

XUMHUS U 3I0pOBbE YETIOBEKA. 1
Pemenue 3anau B popmate EI'D (wacts 1) 1P
Pemenne 3amau B popmare EI'D (uactsb 2) 1P
Pemenwne 3amau B popmate EI'D (vacts 3) 1P

1 u B Hexed10, Bcero 34 u

3 4 B Hegea10, Bcero 105 g,
n3 Hux 10 g4

— pe3epBHOe BpeMsi

91




	Личностные результаты
	Метапредметные результаты
	Предметные результаты

