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HOACHUTEJIBHAA 3AIIMCKA

MogenbHasi CHHXpOHU3UPOBaHHAs pabouasi mporpaMma 0a30Boro U yriyO0aEéHHOTo
uzydyeHus npenmera «Xumus» B 10-11 kimaccax paspabortana Ha ocHoBe Paboumx
mporpaMM CpeaHero oOmiero ooOpa3oBaHus 10 XUMUU (0a30BBIM  yYPOBEHb,
yTIyOJIEHHBIN YpOBEHB), OJOOPEHHBIX pelIeHHeM (QeaepalbHOro  yueOHO-
METOANYECKOro 00beAMHEHUs 10 001IeMy oopa3zoBanuio oT 29.02.2022r., mpoTOKOI
7/22, cocraBiaeHHbIX Ha ocHoBe denepanbHOro 3akoHa or 29.12.2012 Ne 273-®3
«O0 o6pazoBanuun B Poccuiickoit ®enepanuun», TpebGoBaHuit Kk pe3yiapTaTam
OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMBbI CPEIHETr0 00IIero oopa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM TOCYJIAPCTBEHHOM O0pa30BaTEIbHOM CTaHIIapTe
cpeaHero odmiero oopazoBanus, (yTBEpKAEH NMpUKa3oM MUHUCTEPCTBa 00pa30BaHMUs
u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusmu ot 12
aBrycta 2022 1.), ¢ yuérom «KoHIenmuu MpernogaBaHus y4eOHOro mpeamMera
«Xumus» B oOpa3oBaTenbHBIX  opranuzamusx  Poccuiickoit ~ ®enepanuu,
peanu3yroMX OCHOBHBIE 00111€00pa3oBaTeNbHbIe MporpamMMmbl»  (yTBEpXkKAcHa
Pemenniem Komnernn Munnpocsemenus Poccun, mpotokoin ot 03.12.2019r. Ne TTK-
4BH) u (enepanbHON paboueit mporpaMmbl BocmuTaHus. OCHOBY NOAXOIOB K
pa3paboTKe MOJEIbHOW CHHXPOHU3UPOBAHHOW pabodeil mporpaMmbl 0a30BOTO |
yrayonéuHoro msydeHus npeamera «Xumus» B 10-11 kmaccax, K OINpeaesieHUIO
oOmielt crpaterun OOy4YEHHUs, BOCIHTAHMUS U Pa3BUTHS OOY4AIOUIUXCS CPEACTBAMHU
y4eOHOTO TpenMera «XHUMHsS» Ha 0a30BOM YPOBHE COCTABWIIM KOHIICTITYaJIbHBIC
nonoxkeanst DPI'OC COO o B3aMOOOYCIOBICHHOCTH II€NICH, COJEp KaHMS,
pe3yiabTaToB O00ydeHHs] M TpeOOBaHWI K YPOBHIO MOATOTOBKM BBITYCKHUKOB.
N3yuenne  mpemmera,  peanuszyemMoe B ycioBuSAX  auddepeHnupoBaHHOTO,
npopuiabHOro  OOydeHMs, Tpu3BaHO  oOecneduTh  OOLIE0O0pPa30BATENbHYIO
1 OOIIEKYJIIbTYPHYIO TOJFOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO JJIs

ajgalnranymym HUX K 6BICTpO MCHAIOIMMUMCA YCIOBHAM KXHN3HM B COOUMYMC, a TAKIKC JJIA



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 MOJIEIbHAs CUHXPOHU3UPOBAHHAS
pabouasi mporpamMma CpeIHero oOmiero oOpa3oBaHUs (6a30BBIN  YpPOBEHB):
yCTaHABIIMBAeT  oOs3aTeabHOE  (MHBApUAHTHOE) MPEIMETHOE  COJIepKaHMUe,
OTIPENIeNIACT KOJUYECTBEHHBIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKH HA KaKJIOM
JTame W3y4YeHUs TMpeaMera, MpeAyCMaTpUBAET MPHUHIUIBI CTPYKTYPUPOBAHUS
COJIepKaHMsI ¥ pacIpeIeNICHHsI €ro o KjlaccaM, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;
TaéT MPUMEPHOE pachpe/esicHHe YYeOHBIX YacoOB IO TEMATHYECKUM paszjieliaM,
PEKOMEHIyeT TMPUMEPHYIO TOCJIEI0OBATEIbHOCTh U3YUYCHUS OTJEIBHBIX TEM Kypca C
y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€HM, JIOTHKH y4eOHOTO
mpoliecca, BO3pacTHBIX  ocoOeHHocTed  ywammuxcs 10-11  kmaccoB;  nmaér
METOJIMYECKYI0 HMHTEpIpeTaluio IeJiel Uu3ydeHHs TMpeJAMeTa Ha  YPOBHE:
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
NESTEIHHOCTH YYCHHKA 10 OCBOCHUIO cojepkanus npenmeTa. [lo Bcem Ha3BaHHBIM
MO3UIMSAM B TporpamMme coOJo/ieHa TpeeMCTBEHHOCTh ¢ Pabodeit mporpammoit
OCHOBHOTO 0011ero oopazoBanusi mo xumun (s 8—9 kiaccoB oOpazoBaTeIbHBIX

opraHu3aiui, 0a30BbI YPOBEHB).

MopenbHass ~ CUHXpOHU3MpOBaHHAas  paboyass  mporpaMma UMEET  Iellb
CUHXPOHM3UPOBATh COJEpKaHHE Y4YEOHOro MpeaMeTra JUisi HM3YyYeHHs] MpeaMeTra

«Xumusi» B 10-11 xaccax B paMkax MyIbTUHIPO(OHUIEHOTO y4eOHOTO TUTaHA.



Henu wu 3amaun ydeOHOro mnpenMera «XUMHUsS» B COOTBETCTBYIOIIEM paszjeie
MIPOrpaMMBbl MPEACTABIECHBI COBMECTHO, KaK JUisl 0a30BOr0, mak u 0Jis yeayOneéHHO20
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
M3y4EHUs 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 NMpeAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pasnmene Temaruueckoe IUIAaHUPOBAHWE TMPUHIIMI CHHXPOHU3AIUU TIPOSIBICH
CJIEIYIONIMM 00pa3oM: Yachl HENETbHOW HArpy3ku Juisl yriayOia€HHOro u 6a3oBOro
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 YacCOB TMO3BOJMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YACOB B TeMax
U3YYEHHMsI, a TAK)Ke OPTaHU30BaTh U TEMAaTHYECKOE MOBTOPEHHE KaKk 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»).

'Kypcueom B TekcTe nporpammsl B pasaenax « Lieam n 3agaun», «MpeameTHble pesynbTaTbl» Bblae/eHbl
3/1IEMEHTbI, KOTOpble NpeacTaBAeHbl ANA U3yYeHUa Ha yraybnéHHOM ypoBHe.

2|_|Oﬂ,‘-le|()Kl/IBaHl/le MMeEeT maTtepuman, KOTOprVI M3y4yaeTcA B O3HAKOMUTE/IbHOM MJ1aHE N HE BK/ZIKOYAETCA B

COCTaB NpegMeTHbIX pe3ynbTaTtoB ocBoeHma O0IN COO.



I[Ipu ¢opmupoBanun Temarnueckoro IUIAHUPOBAHUSA MPEAYyCMATPUBAIOCH
pacnpesesieHue 4YacoB BHYTPM TEM U MEXKIYy TEeMaMH C Lelblo obOecrneueHus
HEJIENbHONM HArpy3ku Il OOyYaloIIMXCS, W3YYAIOMIMX XHMHIO Ha YIUIyOJIEHHOM
ypoBHe. IlepepacnpeneneHue 4YacoB MEXAY HEKOTOPBIMU TEMaMHU IO03BOJIMIIO
COXPAaHUTh TEMATHYECKU yueOHbIH 00bEM MaTepuana, UCIOJIb30BAaHUE PE3EPBHBIX
4acoB Takke OOecrneymsio Hajluuue Yy4deOHbIX 4YacoB Ha 0000IIEHHE, UTOrOBOE
NOBTOPEHUE W KOHTPOJb yuyeOHOro marepuayia. Takum o0Opa3oM, CHUHXPOHU3AIUS
TEMATUYECKOTO MJIAHUPOBAHUS 0a30BOTr0 M YIIIYyOJIEHHOTO YPOBHEN U3yUEHUSI XUMHUU
MOJIHOCTBIO COXpaHUJIa CoJIepkKaTeIbHbIN acnekT mporpaMmbl KypcoB 10-11 kiaccos
JUTSE MYJBTUIPO(MUIBHOTO y4eOHOTO MIIaHa.

JlanHasi mporpaMma sIBJISIETCS OPUEHTUPOM ISl COCTaBICHUS pabo4YuX MPOrpaMm,
aBTOpPbl KOTOPBIX MOTYT MPEIJIOKHUTh CBOM NOAXOX K CTPYKTYPUPOBAHUIO U
[OCJIEI0OBATEIBHOCTH HM3yUeHUs yduyeOHOro marepuaja, a TakXke CBOE BHJECHUE
OTHOCHUTEJIBHO BO3MOXXHOCTH BBIOOpa BapMaTUBHOM COCTaBISAIOUIEH coaep:KaHus
npeaMeTa JOMOJIHUTENbHO K 0043aTeIbHOM (MHBApUAHTHOM) 4acTH €ro COAepKaHUs
B paMKax pe3epBHBIX 4YacoB. Pe3epB y4yeOHOro BpeMEHM pPEKOMEHAyeTCs mJis
pealiM3allid aBTOPCKUX MOJIXOJOB K HCIIOJB30BaHUIO Pa3HOOOpPa3HBbIX (opM

opraHu3alnuy yaeOHOro mporecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA «XUMMWS»

XUMHUYeCcCKoe O00pa3oBaHME, IOJIy4aeMO€ BBIMYCKHUKAMHU CPEIHEH IIKOJIBI,
SBIISIETCS HEOTHhEMJIEMOH YacThi0 UX 0Opa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAIOIINM
ATAroM peaju3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX
IIEHHOCTEW, NPHUCYIIMX IEJIOCTHOM CHCTEME XHUMHYECKOTo oOpa3zoBaHUs. ITH
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U
001IIel KyJIbTYpHhl YEJIOBEKA, a TaK)KE AKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3J0POBBI0 M MPHUPOAHON cpene. Peanmusyercss xumuyeckoe oOpa3zoBaHUE
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yYaliuxcsi CpeIHEH MIKOJIBI CPEJICTBAMU YUEOHOTO npeaMeTa « XUMUsI», COJepHKaAHUE
U MOCTPOEHHE KOTOPOTO OMNpEENeHbl B MpOrpamMme ¢ y4€ToM crenuuku HayKu
XUMUH, €€ 3HAUCHUSI B MTO3HAHUU MPUPOJABLI U B MAaTEPUAIBHOM KU3HU OOIIECTBa, a
TaKkKe ¢ Y4€TOM OOIUX IeJNeld W MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeiHero oomiero obpasoBanus B Poccuiickoit denepanuu.
Tak, Hanpumep, npu (GOPMUPOBAHHHU COJCPKAHUS TpeaMeTa «XUMHUS» YUTCHBI
CJIEAYIOIIUE TTOJ0KEHUS O CrielM(pUKe U 3HAUYCHUU HAYKU XUMUH:

XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HMrpaeT ocoOyl pojib B
COBPEMEHHOM IIMBUJIN3AINH, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHON KyJIbTyphl. OHa
BHOCHUT CBOM BKJIaJl B (JOPMHPOBAHHE PAIMOHAIBLHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHHUE IIEJIOCTHOTO TIPEACTABICHUS OO0 OKpPYXaKIIeM MHpPE KaK O EIUHCTBE
OPUPOJBI M YellOBEKa, KOTopoe (HOPMUPYETCS B XUMHUHM HAa OCHOBE IOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MHUpPAa, OCO3HAHUSA B3aWMOCBSI3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSAMHU MMPUMEHEHUS.

CoBpeMeHHass XuUMHS KakK HayKa CO3MJATeNIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUW HAIpaBJIeHA Ha PEIlIeHUE TII00AIBHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA —  CBhIPbEBOM, DSHEPrETUYECKOW, IHUINEBOM, SKOJOTHYECKOU
0e30macHOCTH H  OXpaHbl 370pOBbA. TeCHO B3aUMOJEHCTBYS C JAPYTUMHU
€CTECTBEHHBIMU HAYKaMH, XUMHUS CTaJIa HEOThEMIJIEMOM YaCTbI0 MUPOBOW KYJIBTYPHI,
HEO0OXOIMMBIM YCIIOBUEM YCIEITHOTO TPY/Ia U KU3HH KaXKJIOTO WICHA 00IIIecTBa.

B cootBercTBuu ¢ oOmumu nensmu u npunnunamu COO coxepxkaHue MpeaMeTa
«Xumusa» (10-11 knaccel, 0a30Bblii YpPOBeHb H3Y4Ye€HHs]) OpPUECHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO TOATOTOBKY O0YYaIOMINXCS, HEOOXOIUMYIO
UM ISl BBIPAOOTKHM MHUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B
AKU3Hb COLIMYMA, MIPOJIOJHKEHUsI 00pa30BaHUsI B PA3IMUHBIX 00JIaCTSIX, HE CBA3AHHBIX
HEMOCPEJACTBEHHO C XUMHUEM.

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

«Opl"aHI/I‘-IeCKaSI XUMUA» H «061]1&51 Hn HCOPpraHn4dcCkKasa XuMus», OCHOBHBIM
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KOMIIOHEHTOM COJEpPKaHUsl KOTOPBIX SIBJISIOTCSA OCHOBBI 0Aa30BOM HAyKH: CHCTEMA
3HAHUW MO HEOPraHWYECKOW XUMHM (C BKJIIOUCHHEM 3HAHUU U3 OOl XUMUHU) U
oprann4yecko xumuu. POpMHUpPOBAHME IJAHHOW CUCTEMbl 3HAHMM NPU U3YYECHUU
IpeaMeTa 00ecneyruBaeT BOZMOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M Teopuil xuMuu. CTpyKTypa coaep>KaHus
KypcoB — «Opranuueckas xumus» u «OOmas u HeopraHUveckas XUMUS»
chopMHpoBaHa B IMporpaMMe MO XMMHUM Ha OCHOBE CHCTEMHOIO MOJIXO0Ja K
U3Y4YeHHIO Y4YeOHOro wmatepuana MU OOYCJIOBJIE€HA HCTOPUYECKHM OOOCHOBAaHHBIM
pa3BUTHEM 3HAHMM Ha ONpeAeNEHHbIX TEOPETUYECKUX YpoBHAX. B  Kkypce
OpraHMYeCcKO XMMHH BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKON TEOpUHU
CTPOEHUSI OPraHWYECKUX COCJIMHEHHUM, a TakK€ Ha YpOBHE CTEPEOXMMUYECKUX U
AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemiecTB. CBeleHHS 00 M3y4aeMbIX B
Kypce BeIlIEeCTBaX JAlTCS B PAa3BUTUM — OT YIJEBOJOPOJIOB 1O CIIOKHBIX
OMOJIOTUYECKM aKTUBHBIX COeAMHEHHH. B Kypce opraHnyeckod XUMHM TMOJIYYaroT
pa3BuTHe C(HOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOrO 00mero oOpa3oBaHUA
NepBOHAYAIbHBIE TMPEACTABICHUS O XUMUYECKOH CBSI3M, KIACCU(DUKAITMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUSI, O XUMHUECKON
peakiuu.

B npeamere «Xumus» 6a30BOro ypoBHsI paccMaTpUBaeTCsS M3yUYEeHHBIM Ha YPOBHE
OCHOBHOTr0 0OmIeT0 00pa3oBaHUsl TEOPETHUECKUN MaTepual U (PaKTOJIOTHUYECKHUE
CBEJICHUS O BEIIECTBAaX U XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas
Y HEOpraHWYEeCKask XUMUs» 00yJaroMCsl IPeJOCTaBISETCS] BO3MOKHOCTh OCO3HATh
3HAYeHHE MEPHOJNYECKOr0 3aKOHAa C OOIIETEOPEeTHYECKHX U METOAO0JIOTHYECKHUX
MO3UIHM, TTy0Ke 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 PEaKIMUSAX, HMX CYIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs

nonojHsiercss B Kypcax 10 m 11 knaccoB aneMeHTaMH COAEpKaHUs, UMEIOIIUMU
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KyJIbTYpPOJIOTUYECKMII W MPUKIATHON XapakTep. OTU 3HAHUA CHOCOOCTBYIOT
MOHUMAaHUIO B3aUMOCBSI3U XHMHUHU C JIPYTMMHU HayKaMH, PACKpbIBAlOT €€ poJib B
MO3HABATEILHON M  MPAKTUYECKOM JIESITEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTHUECKHUX
MPUJIOKEHUI XMUMUH, TTIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTHYECKU OCMBICITBATH
uHDopMalMi0O ¥  TPUMEHITh €€  Juisl  TOINOJHEHUsS  3HAaHWH, pelieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIbHBIX HCClieloBaTeNbCKuX 3aaad. Coaepxanue
yuyeOHOro mnpeameTra «XHUMHUS» JAHHOTO YpPOBHS H3YyYE€HHUS OPUEHTUPOBAHO HA
dbopMupoBaHue y O0O0YyYarOlMXCs MHUPOBO33PEHUYECKOW OCHOBBI [IJIi MOHHUMAaHUS
¢unocopckux uaeH, TaKMX Kak: MaTepuajJbHOE E€IWHCTBO HEOPraHMYECKOro H
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTPOCHHMEM, MO3HABAEMOCTh NPUPOJHBIX SIBICHUM MYyTEM SKCIEPUMEHTA U PEUICHUS
NPOTUBOPEUMU MEXy HOBBIMH (paKTaMH M TEOPETHUYECKUMHU MPEANOCHUIKAMH,
OCO3HAHHME POJIM XMMHUU B PEIICHUU DKOJIOTMYECKUX MpoOieM, a Takxke mpodiieM
cOepekeHus IHEPreTUUYECKUX PECYPCOB, CBHIPbS, CO3[aHUS HOBBIX TEXHOJOTUH U
MaTepuasoB.

B niane pemieHust 3aa4 BOCIIUTAHUS, Pa3BUTHS M COLIMAIIA3AIMN O0YyYaIOTUXCS
OPUHATBIE MPOTPAaMMON IO XMMHHM MOAXOAbl K ONPEACIICHUIO COJIEpPKaHUS U
MOCTPOEHHUSl MpeIMeTa NpeaycMaTpuBaloT (GOpPMUPOBAHHE Yy  00YyYaroIIMXCs
YHUBEPCAIBHBIX YYEOHBIX JACHCTBUN, UMEIOMINX 0a30BO€ 3HAYEHUE MJIS Pa3TUYHBIX
BUJIOB JEATEIBHOCTHU: PEIICHUS TMpoOsieM, TIOMCKa, aHaimm3a U 0o0paboTku
uHopMaIK, HEOOXOAMMBIX JUIsi TMPUOOPETEHUS OMBITA MPAKTUYECKON U
HCCIIEIOBATENBCKON eI TEIbHOCTH, 3aHUMAIOIIEe BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

XHAMHSA Ha ypPOBHE YIIy0JIEHHOTO U3YYeHHS 3aHMMAET BAXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpa3oBanusi yyammxcs 10-11 kmaccoB. U3yuenue
npeaMera, peanu3yemMoe B YCHoBUsAX AUGP(EpEeHIMPOBAHHOTO, MNPO(YUIBHOTO

o0y4eHus, MPU3BAHO OOECIEUUTh OO0IIe00pPa30BATEIbHYI0 U OOILIEKYJIbTYPHYIO
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MOATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO MJid ajanTalud UX K OBICTPO
MEHSIIOIIUMCS YCTIOBUSM JKU3HU B COILMYME, a TAKXKE IS MPOJOKEHUS 00yUeHHUs B
opraHu3anusax MnpodhecCUOHAIBHOTO 00pa30BaHMs, B KOTOPBIX XHUMHUS SIBISETCS
OJIHOW U3 TMPUOPUTETHBIX JTUCHUIUIMH. B mnporpamme mno XUMHUM Ha3HAYCHUE
npeaMera «XuMuUs» TMOJydaeT MOAPOOHYIO HMHTEPIPETANI0 B COOTBETCTBUHU C
ocHoBomnoJararomumu  nosioxkeHusMu  ®I'OC COO o B3auM00OYCIOBICHHOCTH
1eJIeH, CoJlepKaHus, pe3yIbTaToOB 00yueHHs M TpeOOBaHUM K YPOBHIO MOJTOTOBKH
BBITYCKHUKOB. CBHUJIETEIbCTBOM TOMY SIBIISIFOTCSL  CIEAYIONIUME BBIMOJTHSICMbBIC
IporpaMMou Mo XUMUU (QYHKITUU:

UH()OPMAIIMOHHO-METOUYECKAs, peainu3allisg KOTOPOM OOECIeunBaeT MOJyUYCHHE
IPEACTaBICHUS O IIENAX, COJACP)KaHUM, OOIIEeH CTpaTeruu OOyYeHHS, BOCIIUTAHUS U
pa3BUTHs 00yJaIOIMUXCS CPEJACTBAMHU MPEaMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
podus;

OpraHU3aIMOHHO-TUTAHUPYIOIIAs, KOTopas IpeaycMaTpUBaeT onpeaeicHue:

IPUHITMIIOB CTPYKTYPUPOBAHHUS U IOCIEIOBATEILHOCTH M3YUYCHHUS Y4YEOHOTO
Marepuasa, KOJUISCTBECHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHUK;

MOJXOJ0B K (OPMHUPOBAHMIO COACPKATCIBHOW OCHOBBI KOHTPOJISI M OIICHKH
00pa3oBaTeNbHBIX JOCTHKEHUM OOYyUYaIOIIUXCS B paMKaxX WTOTOBOM aTTeCTallud B
dbopmMe eUHOTO TOCYJaPCTBEHHOT'O dK3aMeHa 110 XUMUH.

[Iporpamma miist yriryOnEHHOTO U3YICHHUS XUMUU:

yCTaHaBJIMBAE€T WHBAPHAHTHOE IMPEIMETHOE COJIep)KaHHUE, OO0s3aTeabHOE IS
M3YYCHHUS] B paMKax OTJACIBHBIX Npoduieii, mpeaycMaTpuBaeT pPacHpeIC/ICHUE H
CTPYKTYpPHPOBAHHE €r0 IO KjaccaM, OCHOBHBIM COJEPKaTSIbHBIM JTUHUSIM/pa3ieiaM
Kypca;

naéT TMpPUMEPHOE pacrpejiesieHue Yy4yeOHOro BpEeMEHH, PEKOMEHIYEMOIo IS
M3yYEeHUS OTJCIbHBIX TEM;

npearaeT IpUMEpPHYIO TOCIEI0BAaTEIbHOCTh M3yUYeHHUsI Y4eOHOro MaTtepuaia ¢

YYETOM JIOTUKH IOCTPOEHUS KypCa, BHYyTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;
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Na€T METOAMYECKYI0 MHTEpPHpETALMIO LeJed W 3ajJady HM3ydyeHus NOpeaMera Ha
yrayOJnEéHHOM YpOBHE C YY4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHErO
oOmero  o0Opa3oBaHHs,  COAEPKATENbHOW  XapaKTEPUCTUKH  IUIAHUPYEMbIX
pE3yJIbTATOB OCBOEHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CPEJHEro OOIIEero
o0Opa3oBaHus (JUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BUJIOB y4e€OHO-TIO3HABATEIbHBIX JEUCTBUI 00Y4YaroIIerocs Mo OCBOCHUIO
coJiep KaHus IpeIMeTa.

[To Bcem mo3unusiM B MporpaMme Mo XUMUHU MPEAyCMOTPEHA MPEEMCTBEHHOCThH C
oOydyeHHeM XHMHHM Ha YPOBHE OCHOBHOro obmiero oOpaszoBanus. IIporpamma mo
XUMHUHU CIIYXKUT OPUEHTHUPOM JJIsi COCTaBJICHUS aBTOPCKUX PaboOuyux mporpamm. 3a
npeaeiaMu yCTaHOBJICHHON MPOTPaMMOM 1O XMMHUHU 0053aTeIbHOW (MHBApUAHTHOM )
COCTaBIIAIONICH CoJlepKaHUsI y4eOHOro npeamMera « XuMus» OCTaETcsi BO3MOXKHOCTh
BbIOOpa €ro BapHAaTHBHOM COCTAaBJISIONICH, KOTOpas [IOJDKHA ONPENEsSThCS B
COOTBETCTBMM C HAalpaBlIEHUEM KOHKpPETHOro mpoduias oO0ydeHus. ABTOpamMu
pabouyux MporpaMM MOKET OBITh MPEJIOKEH MHOW MOAXOA 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
¥ BOCITUTAHHUIO 00YyUYarOIITHXCS.

B cootBeTcTBUU ¢ KOoHUENTyanbHbIMU NonoxkeHussMu @I'OC COO o HazHaueHUU
MpeaMeTOB 0a30BOTO M YriyOJIEHHOTO YpoBHEH B cucteMe AuddepeHITMPOBaHHOTO
oOydeHHsT Ha YypOBHE CpPEIHETro OOINero oOpa3oBaHHWs XHMHUS HAa YpOBHE
YIIyOJEHHOTO M3YYEHHUS HANpaBieH HAa pealu3allio IMPEeMCTBEHHOCTU C
MOCJEAYIONIMM 3TalOM MOJIYYEHUS XUMUYECKOro 0O0pa3oBaHUs B paMKaxX M3y4eHUs
CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKMX MJUCIUIUIMH B BYy3aX U
OpraHM3alMgX CPeAHEro MpodecCHOHAIBHOI0 00pa3oBaHus. B 3Tol cBsI3u u3yueHue
npeaMera «XHUMHS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacllUpeHue W

yIIyOJIeHME TEOPEeTUYECKOM W MPaKTHUYEeCKOW MOJATOTOBKA  OOyYarouuxcs,
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BBIOpABIIMX OMNpeAENEHHbI Npoduiab OOydYeHHs, B TOM YHCIE C MEPCHEKTUBOU
MOCJIEAYIONIET0  TOJYyYeHHs]  XMMHUYECKOro 0o0pa3oBaHUsi B  OpraHU3aLMIX
npodeccuonansHoro obOpazoBanuss. B cBere TpeboBanuiit DPIOC COO «k
IUIAaHUPYEMBIM pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTebHOM MPOrpaMMbl
cCpelHero ooO1ero oOpa3oBaHUs H3ydyeHUE MpeaMeTa «XUMUS» OPUEHTHUPOBAHO
TaK)K€ Ha pelIeHUE 3a/lay BOCIUTAHUS U COLUMAIBHOTO Pa3BUTHs OOYy4YarOIIMUXCS, HA
(dopMupoBaHUE Y HUX OOLIEMHTEIUIEKTYaJIbHBIX YMEHHM, YMEHUI paluoHalIn3aIluu
y4eOHOro Tpyla W OOOOMIEHHBIX  CIIOCOOOB  JICSATEIBHOCTH, HMMEIOIIHUX
MEXTMCITUTUIMHAPHBIN, HaIIPEIMETHBINA XapaKTep.

XUMHS HAa YPOBHE YIIIYOJIEHHOTO H3Y4YEHHUs BKJIIOYAET YIIIyOJIEHHBIE KYpChl —
«Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu onpenenenuun
NOJIXOJ0B K OTOOpPY M CTPYKTYpPHOW OpraHU3allMM COJACPKaHUS STUX KypCOB B
nporpaMMe Mo XMMHUHU 3a OCHOBY HpuHATHI nosioxkeHuss ®I'OC COO o paznuuusix
0a30BOTr0 M YriyOJIEHHOTO YPOBHEH U3yUYeHUs MPEAMETA.

OcHoBy conepxxanusi KypcoB «Opranunyeckas xumus» u «OOmas #u
HEopraHu4ecKasi XuMUsD» COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHUIH,
OTHOCSIIIUXCSI K 0a30BOMY YPOBHIO HM3YyYEHHsI MpeaAMeTa. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OMpeneNi€éHHOE TEOPETUUYECKOE JOMOTHEHHE, TO3BOJIAIONIEE OCO3HAHHO
OCBOUTBH CYIIECTBEHHO OONbIINKA 00BEM (haKTONOrMYECKOro Marepuana. Ha
yrIyON€HHOM ~ ypOBHE  HM3ydeHHUs  IpeAMeTa  obecreueHa  BO3MOXKHOCTD
3HAYUTEJBHOTO YBEJIWYEHUSI 00bEMa 3HAaHUN O XUMHUYECKHUX 3JIEMEHTaX U CBOMCTBaX
UX COEIMHEHUIN Ha OCHOBE PACIHIMPEHUS U YIIIyOJeHUs MPEJCTaBICHUN O CTPOSHUU
BEIIECTBA, XMMHMYECKON CBSI3M M 3aKOHOMEPHOCTAX MPOTEKaHHsI peakluH,
paccMaTpuBaeMbIX C TOYKHA 3PEHHUS XHMHUYECKOM KHUHETHKH W TEPMOIMHAMMKH.
MN3yuenne mnepuoaudyeckoro 3akoHa U Ileproanyeckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O
CTPOCHHMH aTOMa. XMMHUYECKasi CBsI3b OOBSCHACTCS C TOUKH 3PEHHUSI IHEPreTHUECKUX

M3MEHEHUM mpu e€ oO0pa3oBaHUM W Pa3PYLICHUHM, a TAKXKE C TOYKUA 3PEHUA
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MexaHu3MoB €€ oOpa3zoBaHusd. l3ydyeHwe TUNOB peakuud  JOMOJHSAETCSA
(opMHUpOBaHUEM MPEICTABICHUIN 00 3JIEKTPOXUMHUECKUX MPOLECCAX U AIEKTPOIIU3E
pacIuIaBOB M pacTBOPOB BelIECTB. B Kypce oprannyeckoil XUMHUH MPU PaCCMOTPEHUH
PEaKIIMOHHOM CIIOCOOHOCTH COCNMHEHUHN yaeNsieTcsi 0co00e BHUMAHKE BOMpPOcaM 00
ANEKTPOHHBIX 3P (DexTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
peakuuii. Ocoboe 3HayeHUE HMEEeT TO, YTO Ha COJAEpKaHUE KYpPCOB XUMHUU
yriayOia€HHOTO YPOBHS M3YYEHHMs IJisl KJIACCOB ONPEAENEHHOr0 Mpo@uiist (IJIaBHBIM
0o0pa3oM Ha UX CTPYKTYpYy U XapakTep JIOMOJIHEHUW K 00IIel cucteMe MmpeaMeTHBIX
3HAHMI) OKA3bIBAIOT BIMSHUE CMEXHBbIE IpeaMeThl. Tak, Hampumep, B COAep>KaHUuU
npenMeTa ISl KJIAcCOB XMMHUKO-(U3MYECKOro mpoduiis Oojblioe 3HaYeHHe OyIayT
UMETh AJIEMEHTHl yueOHOT0o MaTepuaia 1o oouei xumun. [lpu uzyuenuu npeamera B
JAHHOM CJIy4ae aklEeHT Oy/AeT clejlaH Ha OOIIHOCTh METOAOB TMO3HAHUs, OOIIHOCTh
3aKOHOB U TEOpUA B XMMHUU W B (QU3MKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MonekynsipHast Teopus B (DU3UKE), 3aKOHBI COXpPAaHEHHUSI MAacChl U DHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, DJIEKTPOJIN3a, MPEJCTABIEHUs O CTPOEHUHU BEIIeCTB U Jpyroe. B
CollepKaHUM TIpeAMeTa IS KJIACCOB XMUMHUKO-OMOJIOTHYECKOro mpoduis OONbIINiA
yIIeTbHBIN Bec OyleT UMETh OpraHuyeckas XuMus. B aToMm ciydae mpenocTaBisieTcs
BO3MOXKHOCTD JIsl 60J1ee 0OCTOSITEIbHOTO PACCMOTPEHUSI XMMHUUECKOW OpraHu3aIiu
KJIETKM KaK OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOIl BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUAbI, OCIKH, YTIEBO/Ibl, HyKIEUHOBbIE KHCIOTbI
u apyrue. [Ipu 3TOM 3HAHHS O COCTaBE€ W CBOMCTBaxX IIPEICTABUTEIIEM OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIYKaT OCHOBOM JUIsl H3Y4YEHHUS CYIIHOCTHU
poLeccoB (POTOCUHTE3A, AbIXaHUS, MUILEBAPECHHUS.

B miaHe (¢opMHpOBaHHA OCHOB HAy4YHOIO MMPOBO33PEHHMS, OCBOCHHS
OOIIEHAYYHBIX METOJOB MO3HAHUS M OMNbITA MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
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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nHpopMatuka» u «Pycckuil sI3bIK U IUTEpATypa.

[Tpu uzyueHun yueGHOTo npeamMera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke, KaK
Ha YpPOBHE OCHOBHOTO M cpeaHero oomero oOpazoBaHusi (Ha 0a30BOM YpOBHE),
3a/1aueil TMEepPBOCTENICHHOM 3HAYMMOCTH SBJseTCS (POPMHUpPOBAHHE OCHOB HAYKH
XUMHUU KaK OOJIACTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NEATeIbHOCTH
YeJIOBeKa U OJTHOTO U3 KOMIIOHEHTOB MHPOBOW KYyJbTYyphl. Pemienue 3Toi 3agaun Ha
yrayoJIEHHOM YPOBHE M3YYEHUsS MpeAMeTa MPeArnosiaraeT peajn3aluio TaKuX Melei,
KaK:

dbopmupoBaHue peACTaBICHUN:

0 MaTepuaJIbHOM E€IWHCTBE MHUpPa, 3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBICHUMN
IPUPOJIBI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK W €€ Benylled poyik B
oOecrie4yeHUH YCTOWUYMBOTO PpAa3BUTHS 4YEJIOBEUECTBA: B PEIICHUU TpoOJeM
HKOJIOTHYECKOM, IHEPreTHIECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTUH MEIUIUHBI,
CO3JaHMM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHHMKOB OJHEPruu, B oOOecleueHuu
PaIMOHAILHOTO MPUPOIONOJIH30BaHUS, B OPMUPOBAHUN MUPOBO33PEHUS U 0OIIEH
KyJbTYphl YEJIOBEKA, a TAKXK€ DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M TIPUPOJIHOM CpEIIE;

OCBOCHUE CHCTEMBI 3HAHUM, JIEKAINIUX B OCHOBE XMMHYECKOW COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIAMEHTAJIbHBIX TOHATHHA, 3aKOHOB U
TEOPU XUMHHU, COBPEMEHHBIX MPEJICTABICHUNA O CTPOCHHM BEIIECTBA HA Pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HaJMOJICKYJISIPHOM, 0
TEPMOJANHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX
peaknuii, 0 XMMHYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHIIMIIAX XUMUYIECKOTO MTPOU3BOJICTBA;

dbopMupoBaHuEe y OO0YyYaIOIMUXCS OCO3HAHHOTO TOHHWMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUW /I OOBSICHEHHS KIIOYEBBIX HACH M Mpoliem
COBPEMEHHON XUMHH, JJII OOBACHEHUS U MPOTHO3ZUPOBAHUSA SIBICHUM, HMEIOIINUX

€CTECTBEHHO-HAYYHYIO TMPUPOAY; TPAMOTHOTO pPEIICHHUS MPOOJIEM, CBS3aHHBIX C
13



XUMHUEH, MPOTrHO3UPOBAHMs, AaHAIW3a U OLEHKUM C IMO3ULHUM DKOJOTHYECKOU
0€30MacHOCTH MOCIEICTBUI OBITOBOM M MPOU3BOJCTBEHHOM JEATEIbHOCTH YEI0BEKa,
CBSA3aHHOW C XMMHYECKMM MPOU3BOJICTBOM, HCIOIB30BAHUEM M NEpPepadOTKOMN
BEIIECTB;

yriayOieHue Npe/CTaBIeHU O HayYHBIX METOAax IMO3HaHMs, HEOOXOAUMBIX IS
OpUOOpETeHHUsT YMEHUM OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U OOBSCHEHUS
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
oOpa3oBaHUs TaKk M Ha YpOBHE cpeHero oobimiero oOpa3oBaHUs, MPHU OMPEICICHUH
COJIEPKATENIbHOM XapaKTepUCTUKH 1€JNeil HW3Yy4YeHUs NpeAMEeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO TMpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHYECKOM HAyKd KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOUN
NEATEIbHOCTU YeJIOBEKa W KaK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C
METOJAMYECKOM TOYKH 3pEHUS TAaKOW MOAXOJ K ONPEACIICHUIO LEIe H3y4YeHUs
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

['maBHBIMM LENAMM HM3Y4YEHHUs] TpeameTa «XUMHS» Ha YPOBHE CPEIHETO
o01rero oopazoBanusi Ha 0a30BOM YPOBHE SIBIISIFOTCS:

dbopMupOBaHME  CHCTEMBl  XUMHUYECKHX  3HAHUM  KaKk  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOW JIEXkKaT
KITFOUEBbIE TTOHATHUS, (QyHIaAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE S3bIKA
HayKH, YCBOGHHME U  [OHUMaHUE  CYIIHOCTH  JOCTYNHBIX  00O0OIIEHUI
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 XUMHUYECKUX SBICHHUI, UMEIOUIMX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUH M CIOCOOOB AESATENbHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
OOBSCHEHHEM XHMHUYECKOTO HKCIIEPUMEHTa, COONIOACHUEM MpaBui 0€30IacHOro
oOpallieHusl ¢ BEIIEeCTBAMM.

CopepxarenbHasi XapakTepUCTHKA Leledl W 3aJad U3ydeHHsl MpeaMeTa B
OporpaMMe IO XMMHUU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU
OPUOPUTETAMU B CUCTEME cpefHero odiero oopasoanus. CeroHsa B NpenogaBaHuU
XUMHHU B OOJbIIEH CTeNeHW OTAAETCS NPENOYTeHHE MPAKTUYECKOM KOMIIOHEHTE
comepkaHusi ~ OOy4yeHHs, OpPUEHTUPOBAHHOW HAa  MOJTOTOBKY  BBIITYCKHHKA
OI0IIe00Pa30BaTEIbHON OpraHU3allMK, BIAJACIONIET0 HEe Ha0OpoM 3HaHUM, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0AaMHU U YMEHUSIMH AKTUBHOTO
NOJIy4YEHUsT 3HAHMM W TPUMEHEHUS MX B PEATbHOM KU3HU [JI PELICHUS
OpakTUYECKUX 3a7ad. B 3Tol CBSI3M TpU  U3YYEHUH MOpeaMera «XUMHUS»
JOMHUHHPYIOIIEE 3HaYCHUE TPUOOPETAIOT TaKKe LEIN U 3a7a4l, Kak:

ajanTamnus OOy4arolUMXCsl K YCIOBUSIM JUHAMUYHO DPa3BUBAIOIIETOCS MUPA,
dbopmupoBaHue MHTEJUJIEKTYaIbHO pa3BUTON  JIMYHOCTH, rOTOBOM K
caM000pa30oBaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO TPaMOTHBIX
pEelIEHN B KOHKPETHBIX >KM3HEHHBIX CHUTYallUSIX, CBA3AHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;

GopmupoBanue y oOydaloOIIUMXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JUIA Ppa3jIMYHbIX BHUJOB
JESTENBHOCTU: PEIICHUs MpoOjeM, MOWCKa, aHamu3a W o0paboTku WH(OpPMAIINH,
HEOOXOAMMBIX JIJIsl MPUOOPETEHUS OMbITAa AESITEIbHOCTH, KOTOpas 3aHMMAaeT BaXKHOE
MECTO B IIO3HAHMM XUMHUH, a TaKkKe JUIsl OLUEHKH C NO3ULUUH 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB M XMMHUECKUX MPOILIECCOB Ha OPraHU3M

YeJI0BCKa U MIPUPOJHYIO Cpeay;
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pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, HHTEJUICKTYAIbHBIX W TBOPUYECKHX
cocoOHOCTE OO0YYAIOMIMXCA: CIOCOOHOCTH CaMOCTOATENBbHO MPUOOpETaTh HOBBIE
3HaHUS TI0 XMMHU B COOTBETCTBUHU C KU3HEHHBIMU TOTPEOHOCTSIMH, HCIOIb30BaTh
COBpeMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHH ISl MOMCKAa W aHaiu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POPMAIIMA XUMHYECKOTO COJIePIKaHuUs;

GopMupoBaHUE U pa3BUTHE y O0YYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOJIOIaTEeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHHUM M TPOBEACHHH XUMHUYECKOTO
OKCIIEPUMEHTA,;

BOCIIUTaHWE y OOydYalmuxcs YOSKIEHHOCTH B  T'YMaHUCTHYECKOH
HANpPaBICHHOCTH XWMHUHU, €€ BAXKHOW pOJIM B PEHICHHH TJIOOATBHBIX MPOOIeM
paIMOHAIBHOTO TPHUPOIONOIB30BaHMUS, MOMOJHEHHSI YHEPTETHUECKUX PECYpCOB U
COXpaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3JIOPOBBIO, a TaKXKe NPUOOPETEHHUsS OIIBITa
UCTIOB30BaHUS TIOTYYCHHBIX 3HAHWA [IJI1 TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUECKUMU SIBJICHHUSIMH.

Ipu uzyuenuu yuebrnoeo npeomema «Xumusy Ha yeuyOIEHHOM YPOBHEe makKice,
KaK Ha YpOB8He OCHOBH020 U CpedHe20 0bue2o obpazosanus (Ha 6A3080Mm yposHe),
3a0aueil NepeOCMENeHHOl 3HAYUMOCMU S6IAeMCs (DOPMUPOBAHUE OCHO8 HAYKU
XUMUU Kax 001acmu COBPEMEHHO20 eCMeCcmEo3HAHUS, NPAKMUYEeCKOU 0esimeaibHOCmU
YenoseKa u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyOréHHOM YpOGHe U3VHEHUs npeoMemda
npeonosiazaem peanu3ayuro makux yeneu, Kax.

Gopmuposarue npeocmasnenuii.

0 MamepuailbHOM eOUuHCmee Mupda, 3aKOHOMEPHOCMAX U HO3HABAEMOCU
AGNEHUl NPUPOObL, 0 Mecme XUMUU & CUCmeMe eCmeCmeeHHbIX HaYK U e€ gedyuell
ponu 8 obecneyeHuu YCmMouduBo20 pazeumus 4enogeyecmeq. 8 peuleHuu npoodnem

3KOJ102Mll€CKOZZ, 9H€p2€mu'{€CKOﬁ u nuu;eeoz] 6€3OTZCICHOCmu, 6 paseumuu Meduuqul,
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CO30aHUU HOBbIX MAMEPUAos, HOBbIX UCMOUYHUKO8 IJHepauu, 6 obecnedyenuu
PAYUOHATILHO20 NPUPOOONONIL30GAHUSl, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00Well
KYIbMYypbl Yel08eKd, a MaKice IK0I02Uu4ecKu 000CHOBAHHO20 OMHOUEHUS K CBOEMY
300p08b10 U NPUPOOHOU cpede;

0CB0€eHUe CucCmeMbl 3HAHUL, JIeHCaujux 8 OCHO8e XUMUYECKOU cocmasisiioujell
ecmecmeeHHO-HAYYHOU KAPMUHbL MUpa: (QYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl XUMUY, COBPEMEHHbIX NPeOCmAasieHuli 0 CMpOeHUUu 8euwecmed HaA PAa3HblX
VPOBHSX — AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAOMOIeK)ISAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX NPOMEKAHUS XUMUYEeCKUX
peaxkyuti, 0 XUMUYECKOM pPAaBHOBeCUU, pacmeopax u OUCNEPCHbIX cucmemax, 00
0OWUX HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3B00CMEa;

Gopmuposanue y 06y4arouuxcsa 0CO3HaHH020 NOHUMAHUSA 80CMPeDOBAHHOCMU
CUCMEMHBIX XUMUYECKUX 3HAHUU Ol OOBACHEHUs KI4egblx uoeli u npoobiem
COBPEMEHHOU XumMuu, OJisl OOBACHEHUs U NPOSHOZUPOBAHUS SBIEHUL, UMEOUUX
eCmeCcmeeHHO-HAYUHYI0 NpUupoody, 2pAMOMHO20 peuleHusi npooiem, CEA3aHHLIX C
Xumuetl, NPOSHO3UPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJIOSUYECKOU
bezonacHocmu  NOCieO0Cmeuti  ObIMOBOU U  NPOU3BOOCMBEEHHOU  OessmelbHOCU
YenogeKka, CEA3AHHOU C  XUMUYEeCKUM  NpOU3B0OCMEOM, UCNOJIb30GAHUEM U
nepepabomkou eeujecms,

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

B nnane peanuzayuu nepeoouepeonvix S0CHUMAMENbHLIX U PA3ZBUSAIOUIUX
QYHKYUll YerocmHoU cucmemsl cpeoHe20 00we20 06pa306aHusi NpU U3VYEHUU
npeomema «Xumusy Ha yenyOréHHOM ypoeHe 0Cco0YI0 aKmyalbHOCMb NPUobpemarom

maxkue yejiau u 361061'{% Kak.
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gocnumanue y0ercOEHHOCmU 8 NO3HABAEMOCMU ABNEHUL NPUPOObL, VBANCEHUS
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 YCBOEHUs 00ueyeno8eyecKux
yenHocmel,

pazeumue NO3HABAMENbHLIX UHMEPeco8, UHMELIeKMYANbHbIX U MEOPUECKUX
cnocobHocmell 00yyarwuxcs, opmuposarue y HUX CO3HAMENbHO20 OMHOULEHUS K
CamMoooOpazo8anu0 U HenpepviGHOMY 00pA308aAHUI0  KAK YCA08UIO  VCHEeWHOU
npoghecCUoOHanvbHOl U 0OWEeCMBEeHHOU  O0esIMeIbHOCMY,  OMEEenmCMBEeHHO20
OMHOUWEHUSL K CBOEMY 300P08bI0 U NOMPEOHOCU 8 300P0BOM 00pA3€e HCUZHU,

Gdopmuposanue ymeHulli U HABbIKOE PA3YMHO20 NPUPOOONONb30BAHUS, PA3BUMUE
9KONI02U4eCKOU  KYJIbmypbl,  Npuobpemenue  onvlma  0OWecmE8eHHO-N0Ie3HOU
IKOJI02UYECKOLL OesImeslbHOCHIIL.

Henmu w 3amaud  uW3ydeHUs TpeaMeTa «XHUMHS» TONYYUIHd  TMOJIPOOHYIO
METOAMYECKYI0 MHTEPIIPETAlNIO B pa3jeie nporpammbl «llmanupyembie pe3yabTaThl
OCBOCHUS TIpeaMeTay, Ojaromaps 4yeMy o0ecleueHO YETKOE MPEICTABICHUE O TOM,
KaKue 3HaHUS W YMEHHS HMMEIOT MPSIMOE OTHOIICHHE K peau3alliid KOHKPETHOM

OCIm.

MECTO YYEBHOTI'O HIPEMETA «XUMMUS1» B YHEBHOM IIVIAHE

B cucreme cpemgnero obmiero oOpazoBaHus «XUMHUS», H3ydaemas Ha 0a30BOM
YpOBHE, TpHU3HAHA OO0SA3aTEIBHBIM YYCOHBIM TMPEIMETOM, BXOJSAIIAM B COCTaB
npeamerHon  obnactu  «EctecTBeHHble  Haykuy». OOmiee  4YKMCIO  Yacos,
pEeKOMEHIOBaHHBIX 7151 m3ydeHus xumun — /0 gacos: B 10 kmacce — 35 gacoB (1 gac
B Henenmo), B 11 ximacce — 35 gacoB (1 wac B Henemo).

VY4eOnbiii ipenMer «XuMUs» YrIyOJIEHHOTO YPOBHS M3YYCHHS BXOJUT B COCTaB
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npeametrHont obnactu «EctecTBeHHble Hayku». Ero usydeHwe mpeaycMOTPEHO
B KJIaCCax €CTECTBEHHOHAYYHOTO Mpo(uis, HampuMep XUMHUYECKUX, XHMHKO-
OMOJIOTMYECKUX W MEIULMHCKUX. B 3THUX Kiaccax HM3ydyeHUE JAHHOIO MpelIMeTa
MPETYCMOTPEHO B 00bEME yueOHOI Harpy3ku He MeHee 3 4 B Hegento. Ob1iee ynucio
4acoB, PEKOMEH/IOBAHHBIX JJI1 U3Y4YEHHs XUMUU Ha YriyOnéHHoM ypoBHe, — 210
gacoB: B 10 kimacce — 105 gaca (3 ygaca B Henento), B 11 knacce — 105 gaca (3 gaca B
HEJICITIO).

[lpu QopmupoBaHrn 00pa30BATENBHOW OpraHu3alMed  MYJIbTUMPOPUIHLHOTO
yuyeOHoro miaHa it 10 u 11 kmaccoB ycTaHaBnuBaeTcsl yueOHas Harpyska Mo MpeaMery
«Xumus» s 0a3oBoro ypoBHs B oObeme 1 wac B nHememo (35 1 B rom), a s
yrIIyOIEHHOTO YPOBHS CIIEAYIOMMM 00pa3oM: 1 yac B HEENIo 3a cYeT 00s3aTelbHOU
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha qonOIHUTENbHBIE YueOHbIe
npenmMethl. Takum oOpazoM, st 00ydarommxcsi, BHIOpaBIINX YIyOIE€HHOE U3ydeHne
XUMUHU, yueOHas Harpy3ka ycTaHaBJIMBaeTcs Takke 3 vaca B Hememo (105 u B roxn),
TO TMpPaBOMEPHO, €CJIM MaKCHUMallbHasg ydeOHasi Harpy3ka HE MpeBbIIIaeT
MaKCHUMAaJIbHO JIOMYCTUMYIO YUeOHYIO Harpy3Ky B HEJCIIO.

B TemMaTtnueckoM TUTAaHMPOBAaHWUHU yKa3aH pe3epB y4eOHOTO BpeMEHH, KOTOpOE
pPEKOMEHIyeTCsl JJisi pealu3aldd aBTOPCKUX TIOJIXOJIOB IO HCIOJIb30BAHUIO

pa3HooOpa3HBIX (OPM OpraHU3aIK YIeOHOTO IpoIriecca.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnmuBaeT TpeOOBaHMS K pe3ysIibTaTaM OCBOSHHUS OOYYaIOIIUMHUCS
MporpamMM CpeHero o0miero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbM). [lomyderne XuMudeckoro oOpa3oBaHHs Oa3upyeTrcsl Ha OCHOBHBIX
JTUIAKTAYECKUX MIPUHITUIIAX 00y4YeHUs (HAy9HOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBS3U TEOPUM C MPAKTHUKOW, HATJISIAHOCTA M JAp.), HA NMPUMEHEHUU
COBPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJOTUM C Y4€TOM MEXaHW3MOB JOCTHIXKECHHS
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BCEX  IUIAHUPYEMBIX  pE3YyJIbTaTOB  OCBOECHHMS  OCHOBHOW  00pa3oBaTebHOMN
nporpammsel. Hay4dHo-MeToaMuecKOW OCHOBOM il pa3pabdOTKM IUIaHUPYEMBIX
pE3yJabTaTOB OCBOEHHUS IPOrpaMM CpelHero oOmero oOpa3oBaHMs —SIBISAETCA

CHCTGMHO-I{GHTGHBHOCTHBIﬁ moaxona.

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMHM € CHCTEMHO-IESATEIILHOCTHBIM IOAXOJOM B  CTPYKType
JIMYHOCTHBIX pE3YyJbTaTOB OCBOCHHUs Ipeamera «XuUMHUsA» Ha YPOBHE CpPEIHErO
oO11ero 00pa3oBaHusl BbIJICICHBI CAEAYIONIUE COCTABISIONINE:

OCO3HAHHUE  OOYYAIOIIUMHUCS  POCCHUMCKONW  TPaKIAHCKOW  UJASHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;
[IEJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHMA JUYHOCTH Ha OCHOBE

KJTIOYEBBIX IIEHHOCTEH U MCTOPUYECKUX TpaIuliuid 6a30BOI HAYKH XUMUU;
TOTOBHOCTh U  CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJACTBOBAaThCS B  CBOEH

JNEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, IPUCYIIUMHU LEIOCTHOU

CUCTEME XHUMHUUYECKOT0 00pa30BaHMUS;

HAJIMYWE TIPABOCO3HAHMS SKOJIOTUUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH ENH U

CTPOUTH )KU3HCHHBIE IIJIAHBI.

JIM4yHOCTHBIE PE3YIbTATH OCBOCHUS MpeAMETa «XUMHUSA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOW W BOCMUTATENBHOW pAesTenbHOCTH OpraHu3anvl B COOTBETCTBHH C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU U
ujeaaMu pOCCUHUCKOTO IPasKIaHCKOTO O0IIEeCTBa, MPUHATHIMU B 00IIIECTBE HOPMaMU
W TpaBUJaMU  TOBEJCHUS, CIOCOOCTBYIOIIMMH MPOIECCaM  CaMOIIO3HAHMSI,
CaMOpPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OO0 y4aIOLIUXCS.

JInyHOCTHBIE  pPE3yJAbTaTBl  OCBOCHMS  IpeaMera  «XHUMHUS»  OTPaXKaT
c(hOpMUPOBAHHOCTh OIbITa TO3HABATEJIBHOM W MPAKTUYECKOW JEATENbHOCTU
oOydJaromuxcsa Mo peanu3aluy MPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHUCIE B
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qacCTHu:

1. I'paaaHCKOro BOCIIMTAHMS:

OCO3HAHUS OOYYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U TIPABOTIOPSJIKY;

MPEJCTABICHUS O COLIMAIBHBIX HOPMax M MpaBUJIaX MEKJIUYHOCTHBIX OTHOIICHUM B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEbHOCTH TPH CO3JaHUU Y4eOHBIX
MPOCKTOB, PEIICHUM Y4YeOHbIX U T[IO3HABaTEJIbHBIX 3a]a4, BBIMOJHEHUH
XUMHUYECKUX SKCIIEPUMEHTORB,;

CIOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JJIOTUKY U apTyMEHTHI

APYTUX IPU aHAJIN3C PA3JINYHBIX BUI0B y‘l€6HOI>'I ACATCIIBHOCTH,

2. ITaTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTE€YECTBEHHOMU
XUMUH;

yBa)KEHHS K TIPOIIecCY TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUIECKOTO MPUMEHEHHUS
XUMHM, OCO3HAHUS TOTO, YTO JOCTHUKECHHMS HAYKU €CTh PEe3yJIbTaT IUTEIbHBIX
HAOJIIOICHUI, KPOTMOTIMBBIX AKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TPyaAa
YYEHBIX U IPAKTUKOB;

MHTEpECca W II03HABATEIbHBIX MOTUBOB B IIOJYYEHUM U IIOCIEAYIOIEM aHaIu3e

uH(OPMAITH O TIEPEAOBBIX TOCTIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUUYECKOrO NTOBEICHNS;

CIIOCOOHOCTU OIICHUBAaTh CUTyallUH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSMH, U
MIPUHUMAaTh OCO3HAHHBIEC PELICHUS, OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHHUE W MOCTYIKH CBOMX TOBAPUUIEH C MO3ULUN

HPAaBCTBCHHBIX M IIPABOBBIX HOPM N OCO-3HAHUC HOCJIGI[CTBI/Iﬁ 9THUX IMOCTYIIKOB;,
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4. ®opMHPOBaHHS KYJIbTYPbI 3/10POBbS:

MOHUMAaHUSI LEHHOCTEW 30pOBOro M Oe30macHoro odpasza *KU3HU; HEOOXOIAMMOCTU
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MUECKOMY M TMCHXHYECKOMY
3JI0POBBIO;

cOOJIIOICHUS TTPaBUJT O€30MMaCHOT0 OOpaIeHHsI C BEIIECTBAMU B OBITY, MIOBCEIHEBHOM
’KU3HU U B TPYJOBOH JACSITETHLHOCTH;

NOHMMaHUSl [EHHOCTH MPaBWJI WHAMNBUAYATHHOTO W KOJUICKTHBHOTO 0€30MacHOro
TIOBEJICHUSI B CUTYaIlUAX, YIPOXKAIOIMIUX 3OPOBBIO0 W KU3HHU JIO/ICH; OCO3HAHHMS
MOCTIEACTBUA W HENPUSATHS BpPEAHBIX NPHUBBIYCK (YMOTPEOJICHUs alKOTOoJs,

HapKOTUKOB, KYpEHHUS);

5. TpyaoBOoro BOCIIMTAHUA:

KOMMYHHMKATUBHON KOMIIETEHTHOCTU B y4E€OHO-HCCIIEIOBATEIbCKON NIESITEIHHOCTH,
OOIIECTBEHHO MOJE3HOM, TBOPUYECKON U APYTUX BUAX JESITEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE y4YacTHE B PEIICHUM MPAKTHYECKHUX 3a]lady COLMAIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YyUYEHUIO MPOQECCUil pa3iuyHOro poja, B TOM YHCIIE
Ha OCHOBE IIPUMEHEHUS TPEAMETHBIX 3HAHHUM MO0 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JI€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYaTbHON TpPaeKTOPUU OOpa3oBaHUs,
Oynymier nmpodeccuu u peann3anuu COOCTBEHHBIX YKU3HEHHBIX TUIAHOB C yU4ETOM
JUYHOCTHBIX HMHTEPECOB, CMOCOOHOCTEH K XMMHH, MHTEPECOB U IMOTPEOHOCTEH

00111eCTBa;

6. DK0J10rn4ecKoro BOCNUTAHUA:

DKOJIOTHYECKH  I€JeCO00pa3HOro OTHOMIEHHS K TPHPOAEC, KaK HMCTOYHHUKY
CYIIIECTBOBAHMS KU3HHM Ha 3eMIIe;

MMOHUMAHMS  TJI00AJBHOTO  XapakTepa  OKOJOTHUCCKHUX  IpoOJieM,  BIUSHUS
SKOHOMHYECKHUX IPOIIECCOB HA COCTOSIHUE IIPUPOTHOM 1 COIMATBbHON CPEIbI;
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OCO3HAHMSI HEOOXOJUMOCTH MCHOJIb30BAHMS JIOCTHXKEHMI XUMHUU ISl pEelIeHUs
BOIIPOCOB PALIMOHAIBHOIO IIPUPOIOIOJIB30BAHU;

AKTUBHOI'O HEINPUATUA JIEUCTBUM, NPUHOCAIUMX BpEA OKPYKAKOIIEH IPUPOJHOU
cpelie, YMEHHs MPOTHO3UPOBATh HEOJArONpPHUSATHBIE SKOJIOTUYECKUE MOCIEICTBUSA
MPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HaJIM4YUsl Pa3BUTOIO DKOJOTMYECKOTO MBILUIEHUS, YKOJOTUYECKOU KYIbTYpPBhI, OIbITA
NEATENIbHOCTH IKOJIOIMYECKON HAIIPABICHHOCTH, YMEHHUsI PYKOBOJACTBOBATHCA UMHU
B M03HABAaTEJIbHONW, KOMMYHUKATUBHON M COLMAJIBLHON MPAaKTUKE, CIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTUBOCTOATH UICOJIOTUU XeMO(I)O6I/II/I;

7. LIecHHOCTH HAYYHOI'0 MO3HAHUSA

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHHs CHeNM(UKH XMMHUU KaK HAayKd, OCO3HaHUs €€ poiii B (HOpPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LIETTIOCTHOTO MpeICcTaBlIeHUus 00
OKpYKalOIIEM MHpE KaKk O €IWHCTBE IMPUPOABI M YEIOBEKa, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICeHUH TPOOJIeM COXpaHEHUs IPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTH B 0COO0ON 3HAYMMOCTH XUMUU JUIsI COBPEMEHHOM IUBUIIM3AIUU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH W Ba)XXHOW POJIM B CO3JaHUU HOBOH 0a3bl
MaTepHAIbHON KYJIbTYPbI, PEIICHUHN TI00ATBHBIX IPOOIEM YCTOHYHBOTO PA3BUTHS
YEJIOBEUECTBA —  CHIPbEBOM, JOHEPreTHYECKOW, NHUIIEBOM M 3KOJIOTHMYECKOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIEUEHNN YCIOBHUMA YCIIEITHOTO Tpyda
1 DKOJIOTHYECKH KOM(MOPTHON KU3HH KAKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: NOHHUMAaHHUS CYHIHOCTH METOJOB IIO3HAHUS,
HCITOJIb3YeMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH HCIIOIh30BAThH MOTy4aeMbIe
3HaHMSI JJIl  aHalM3a W OOBSCHEHWS SBICHUH OKPYKAMOIMIETO MHpa W

MMPOUCXOAAIINX B HEM HSMCHGHHﬁ; YMCHHUA ACIIAaTh 00OCHOBAaHHBIC 3aKJIIOUCHUS HA
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OCHOBE HAaydHbIX (aKTOB UM WMCIONIUXCS JaHHBIX C IEIbI0 TIOTyYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYCCKAE 3HAHMS [IJIS PeIlCHHS
po0JIeM B PEaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEepeca K O3HAHUIO M UCCIIeI0BATEIbCKON eI TEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K
AKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHHMH 10 XUMHUH B COOTBETCTBUU C KU3HCHHBIMHU
NOTPEeOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyJda B pasiauuHbIX cdepax mnpodeccnoHaIbHON

JACATCIIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUsI Y4eOHOTO TMpeaMera «XHUMHS» Ha
YpOBHE CpeHero oo0I1ero o0pa3oBaHUs BKIIOYAIOT: 3HAYUMBIC 711 (DOPMUPOBAHUS
MHUPOBO33PECHUS oOydJaromuxcs MEXAUCHUIUTMHAPHbBIC (MexXTpeIMETHBIC)
oOllleHayYHbIE TIOHSATHSA, OTPAXAIOIIUE IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H
crie-1u(UKy METOJ0B TTO3HAHMS, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DJHEPrus, SBJICHHE, IIPOIECC, CHUCTEMa, HAy4dHbId (akT, TPUHIIHUII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsA, HCCIeJOBaHUE, HaOJIOJICHHE,
U3MEpPEHUe, OKCIEePUMEHT M Jp.); yHHUBEpcajbHble  y4eOHBIC  JCHCTBHSA
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, pETyJISITUBHBIC), o0ecreynBaroIe
dbopmupoBanue (PyHKIMOHATBHOW TPaAaMOTHOCTH M COIHAIBHOM KOMITETECHIIHH
o0ydJaromuxcs;  CIIOCOOHOCTh  OOYYAIONIMXCS ~ HMCIIONB30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEPCAJIbHbIC Y4ueOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOMN MPAKTHUKE.

MeTtanpeaMeTHbIe  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJbHBIMU
y4eOHBIMH TIO3HABATEIPHBIMUA, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Oe¢nadenue yHUBEPCATbHBIMU YUCOHBIMU NO3HABAM EJIbHBIMU OCUICIMBUAMU:
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1. ba3oBbIMH JIOTHYECKHUMHU JAeliCTBHSIMM:

CaMOCTOSITEILHO (POPMYIUPOBATh W aAKTYalM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarh;

ONpEeAesATh UEIU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX NOCTUIKECHUS,
COOTHOCHUTD PE3YJIbTATHI JCATEIbHOCTU C TOCTABICHHBIMHU LEISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIICHUS — BBIJECTATh
XapakTepHble TMPU3HAKA TOHATHUHA U  yCTAHABIMBATH MX  B3aMMOCBA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATUS JI1 OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHU;

BBLIOMPATh OCHOBAaHUSI W KPUTEPHUHU I KJIACCU(PUKAIIMUA BEIIECTB M XUMHUYECKUX
peaxkuuu;

yCTaHaBJIMBATh MPUUUHHO-CJIEJCTBEHHBIC CBS3U MEXAY U3y4a€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHBHBIC, NEIyKTHBHBIC, MO aHAJOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATh B IIPOLIECCE TMO3HAHMUS HCIIOJb3YEMbIE B XHMHUHM CHMBOJIMYECKHUE
(3HaKOBBIC)  MOJENIH, MPeoOpa3oBBIBATh  MOJCIBHBIE  IPEACTABICHUS —
XUMUYECKHH 3HAaK (CHMBOJI) »dJIEMEHTa, XHMHUYeckas ¢Gopmylia, ypaBHEHHE
XUMUYECKOW peakIui — TMPU PEHICHUH y4YeOHBIX TI03HABATEIBHBIX U
NPAKTUYECKUX 3aJ1a4, NPUMEHATh HA3BAHHBIC MOJECIbHBIE IPEIACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB M3Yy4Ya€MbIX BEIIECTB M XHWMHUYECKHX

pEeaKLHnii;

2. Ba30oBbIMHM HCCJIeA0BATEIbCKUMHU JeHCTBUSAMH:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOT'O TTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIINN;

dbopMyHpoBaTh LEIH M 3a7a4d MCCIICJAOBAHUS, HCIIOJIL30BaTh ITOCTABJICHHBIC W
CaMOCTOSITEILHO  C(OPMYJIHPOBAHHBIC BOINPOCHI B KAayeCcTBE HMHCTPYMEHTA

MO3HAHUSI U OCHOBBI N1 (POPMHUPOBAHMSI TUIOTE3BI MO MPOBEPKE MPABUIBHOCTU
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BBICKA3bIBAEMBIX CYK/ICHU;

BJIAJICTh HABBIKAMHM CaMOCTOATEJILHOTO IUIAHUPOBAHMS M MPOBEACHUS YYECHHYECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATh YMEHHMsI HaOJI0aTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, PopMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MpOJeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUECKOW HCCIIeI0BATeIbCKON W MPOCKTHON JEATEIbHOCTH,
MPOSIBJISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB

PEIICHUS MPAKTUUCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITIO3HAHUA,

3. Paboroii ¢ nundgopmanmeii:

OPUEHTUPOBATBCSA B PA3IMUHBIX HMCTOYHWUKAX HMH(POpMANUU (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPKAHMS, CIPABOYHBIC TOCOOMS, PECypCh
WuTepHeTa), aHATM3UPOBATh HWHPOPMAIMIO pa3IMYHBIX BUAOB H  (OpM
IpeCTaBIICHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTH "
HETIPOTHBOPEUYHUBOCTH;

GopMyTUpOBaTH 3aNpPOCHl M MPUMEHSTH PAa3IMIHBIE METOJBI MPHU MOUCKE W 0TOOpE
uH(OpMannK, HEOOXOJAMMOM JJIA BBIMOJHECHHS YYEOHBIX 3a7ad OMpPEaeIIEHHOTO
THIIA;

nproodpeTaTh ONBIT  WCIOJH30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (OpMY TpencTaBlieHuss WHGOpPMaIUU
(cxembl, rpaduKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKH U T. II.);

WCIIOJIb30BaTh HAYYHBIM $I3BIK B KAadeCTBE CPEACTBA MPU paboTe C XUMUUYECKOU
uHpOpMaIeil: MPUMEHATh MEXKMpPEeIMETHbIE ((HU3MYECKUE U MATEeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (OPMYIIbI, a00pEeBHATYPBI, HOMEHKIATYPY;

MCIIOJIB30BaTh M MPEe0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

Osnaoenue YHUGEPCA/1bHbIMU KOMMYHUKAMUCHbBIMU oelicmeuamu:
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3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOll TEeMbl B XOJ€ Juanora W/wiu
JUCKYCCUM,  BBICKa3blBaTh  WJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAUMENW PE3YJIBTATOB IO3HABATEIBHOM  JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIA COBMECTHO CO CBEPCTHUKAMM IPU BBIIIOJHEHUN
XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaiM3alui y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIECHOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMK B
X0J1e 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMU.

Osnadenue ynugepcaibHblMu pecyaamueHbIMU 0eliCMEUAMU:

CaMOCTOSITEIbHO  IUIAHUPOBAaTb M OCYILUECTBIATH  CBOK  ITO3HABATEIBHYIO
NEATENbHOCTh, ONpenesss e€ LeJId W 3aJadyd, KOHTPOJMpPOBATH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJJlaraéMblii  aJlfOPUTM  JIEUCTBUM  TpU
BBIMIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3G (eKTUBHBIN Ccrmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATH CAaMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHAIW3a U

CaMOOIIEHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHBIC pe3yNIbTaThl OCBOSHUS MPOTPaMMBbl CPEAHET0 00IIero 0Opa3oBaHMUS
0 XMMHH Ha 0230BOM YPOBHE OPHUEHTHPOBAHBI HA 00CCIICUCHUE MPEUMYIIICCTBEHHO
o0mreoOpazoBaTeIbHOM W OOIIEKYIBTYpHOM TOATOTOBKM oOydatomuxcs. OHu
BKJTIOYAIOT: crienupUIecKre JUIsl ydeOHOTrOo npeamera «XUMUsS» HaydHbIE 3HAHHUSA,
YMEHHS M CIOCOOBI JIEHCTBHI MO OCBOSHUIO, MHTEPIIPETAIIMA W TPeoOpa30BaHUIO
3HAHWH, BUJBI JACSITSILHOCTH IO MOJYYCHHUIO HOBOTO 3HAHHS W MPUMCHECHUIO 3HAHUH

B Pa3/IMYHBIX y‘-Ie6HBIX " PCAJIbHBIX JXU3HCHHBIX CUTYAallUAX, CBA3aHHLBIX C XUMHUECH.
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B mporpamMe mo XMMHMHM IpPEIMETHBIE PE3YyJbTaThl MPEACTABICHBI IO TOAAM

U3yuYeHHsI KaK Ha 0a30BOM, TaK U Ha yei1y01éHHOM YPOBHAX (BBIICICHO KYPCUBOM).

B 10 xuaacce mnpeaMeTHble pe3yJbTaThl 0CBOeHHsI Kypca «OpraHudeckasi

XHUMUSD» OTPAKAIOT:

1) cihopmuposannocme  npeocmasinenuii: 0  XUMHUYECKOH  COCTaBJISIONICH
€CTCCTBCHHOHAYYHOW KapTUHBI MHpaA, POJU XUMUU B IIO3HAHWM SBJICHUH
npupoabl, B (HOPMHUPOBAHWM MBIIUICHUS W  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOAMUMOW JUISl PEHICHUS MPAKTHYCCKUX
3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO H
IIPUPOIHOU CpeENE;

2) enadenue CUCTEMOI XUMHUYECKUX 3HAHHH, KOTOpas BKJTIOYAET:
OCHOBOIIOJIATAIOIME TOHATUSA (XMMUYECKHH JJIEMEHT, aTOM, JJIEKTpPOHHAas
o0oJloYKa  aTomMa, MOJEKyJa,  BaJleHTHOCTb,  AJEKTPOOTPUIIATEIBHOCTD,
XHUMHYECKasi CBSI3b, CTPYKTYpHasi popMyia (pa3BEpHyTasi U COKpaliéHHas), MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIA OO0BEM, YIJIEPOAHBIA CKeNeT, (PYyHKIMOHAIbHAS
rpynmna, paaukai, HW30MepUs, H30MEpbl, TOMOJIOTHYECKH psil, TOMOJIOTH,
yII€BOAOPO/IbI, KUCIOPOA- U a30TCOAEPIKAIIUNE COSTUHEHUSI, MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHHS); TEOPUH M 3aKOHBI
(Teopusi cTpoeHus: opraHndeckux BemectB A. M. bytnepoBa, 3akoH coXpaHEHHS
Macchl  BEMIECTB);  3aKOHOMEPHOCTH,  CHMBOJWYECKHNA  S3BIK  XUMUWU;
MHPOBO33PEHYECKHE 3HAHUA, JIEKAIIUEe B OCHOBE MOHWMAHUS MPUYHMHHOCTU H
CUCTEMHOCTH XMMHUYECKHUX SIBIICHUHU, (DAKTOJIOTUYECKHE CBEJCHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUH W 0€30MacCHOM HCTOJIb30BAHUH BaKHEUITUX OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON IEITETLHOCTH YEJIOBEKA;

3) cpopmuposannocmev  ymenull 6blA612Mb  XapaKTEPHbIC TMPU3HAKA TTOHITHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308AMb COOTBETCTBYIOIINE TTOHATHS TIPH
OTMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUI OPTaHUYECKUX COCTMHCHHUI;
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4)

5)

6)

7)

8)

cpopmuposannocms  yMeHull UCHONb306AMb XUMHUYECKYI0 CHUMBOJIUKY JJIA
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAUIEHHOM)
GopMysn  OpraHMYECKHUX BEUIECTB U YpPaBHEHHUH XHMMHUYECKHX PpEaKIHii;
U320Maeaueams MOJEIIM MOJIEKYJ OPTaHUYECKUX BEILIECTB Ul WIIIIOCTPALMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS;

cpopmuposannocms  yMeHull yCmaHaeiueams TPUHAIIEKHOCTh H3YYEHHBIX
OpPraHMYeCKUX BEUIECTB M0 HMX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCcy/Tpymnine CcoeJuHEHUu (YIrJIeBOJOPOJbl, KHUCIOPOJA- W a30TCOoJepiKallue
COCJIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COEAMHEHMs); Oagamsb WM Ha3BaHUS 110
cuctematnueckoit Homenknatype (IUPAC), a takke nmpuBOIUTH TPUBHAJIbHBIC
Ha3BaHMs OTMAENbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIHIIEH, AlleTHUJIEH,
ATWJICHIJIMKOJb, TJIHMIEPUH, (HeHol, (popmanbaeru], aleTaabIerua, MypaBbuHas
KHUCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCJIOTA, CTEAPUHOBAs KUCIIOTA,
IJII0K03a, (PPYyKTO3a, Kpaxmall, [eJUIII103a, TIUIIH);

cpopmuposannocme  ymenus — onpedensms  BUABl XUMHYECKOH CBA3M B
OpPraHUYECKUX COEIMHEHUAX (OAMHAPHBIE U KpATHBIE), KOBANEHMHAA U UOHHAA
C8A3b, O- U P-C643U, B00OPOOHAS CBA3b),

cpopmuposanHocme  yMeHus noOmeepHcoams HA KOHKPEMmHbIX NpUMepax
xapakmep 3a8UCUMOCIU PEaKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEeHUl
Om KpamuHoCmu U muna KOBANEHMHOU C8A3U (0- U T-C643U), 83AUMHO20 BAUAHUS
amomoe6 u 2pynn amomoé 6 MOJeKyaax;,

cpopmuposannocms  ymenus HApUMeHAMb  TIONOXKEHHST TEOPUH CTPOEHHUS
opranndeckux BemectB A. M. byTtinepoBa st 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAaHEHHUs MACChl BELIECTB;
cpopmuposannocmes ymMeHull Xapakmepuszoeams COCTaB, CTPOEHUE, (pusndeckue
U XMMHMYECKHE CBOMCTBA THUIIMYHBIX IPEACTABUTENICH PA3JIUYHBIX KIIACCOB
OpraHMYeCcKUX BEUIECTB (METaH, 3TaH, 3TUJIEH, NMPONWIEH, alleTUIeH, OyTaJnueH-

1,3, metunbyraauen-1,3, 6eH30JI, METaHOJ, 3TAaHOJ, STHJICHIJIMKOJb, TIUIEPUH,
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9)

deHo, arneTanpaerui, MypaBbUHAsS W YKCYyCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal,
[EJUTION03a, aMUHOYKCYCHAsl KHCIIOTA); WLIIOCMPUpPO8ams TEHETUYECKYIO CBS3b
MEXIy HUMH YpPaBHCHHSAMH COOTBETCTBYIOIIMX XHMHUYECKHUX pEaKIUid C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

chopmuposanHocmes ymMeHull Xapakmepuzoeams cocmasg, cmpoenue, @uzuieckue
U XuUMudeckKue C80UCMBA MUNUYHLIX Npeocmagumenel pa3iuyHbIX Klaccos
OpP2aHUYeCKUX euecms: AIKaHo8, YUKIOAIKAHO8, AIKEHO8, AIKAOUEHO8, AIKUHOS8,
ApOMaAmMu4ecKux y21e8000p0008, CHUPMO8, Alb0ecUd08, KeMOHO8, KAPOOHOBLIX
KUCTIOM, NPOCMBbIX U CIOACHBIX IDUPOB, HCUPOS, HUMPOCOEOUHEHUL U aAMUHOS,
AMUHOKUCIOM,  0enKo8,  yeneeooo8  (MOHO-, Ou- U  NOJUCAXAPUOO8);
UTIOCMPUPOBATb  2eHEeMUYEeCKYI0  C8i3b  MedHc0y  HUMU — VPABHEHUSAMU
COOMBEMCMBYIOUUX XUMUYECKUX PeaKyuil ¢ UCNOIb308AHUEM CMPYKIYDPHBIX
Gdopmyr,

CchOpMUPOBAHHOCb YMEHUSI XAPAKMepUu306ams WCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedTh, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TMEpepadOTKU U

PAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

10) cpopmuposannocme ~ ymenuilt.  npoeoOums  BBIYHCICHHS 110 XUMHUYCCKUM

ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiud 1O HW3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HUCXOJHBIX

BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

11) cghopmuposannocms ymenuii 61adems CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJax

HAy4YHOI'0 T[O3HAaHUS, HCHOJIb3YEMBIX B XHMHUU IIPU H3YYEHUH BEUIECTB H
XUMHAYECKHUX SABJICHUN (nabnroneHue, W3MEpEHHUE, JKCIIEPUMEHT,
MOJIEITUPOBAHUE), UCNOIb3068aNb CUCTEMHbBIE XUMUYECKUE 3HAHUS JJISI TPUHATHUS
pPELICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAILUSAX, CBA3AHHBIX C BEIIECTBAMHU U MX

IIPUMCHCHHCM,

30



cpopmuposanHocmes  61a0eHUs CUCMEMOU 3HAHULL O eCcmeCcm8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOII0OeHUU, USMEPEHULU, MOOeIUPOBAHUL, IKCNepUMeHme
(peanbHOM U  MBICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUSA,
chopmuposanHocms yMeHus NPUMEHAMb OCHOBHblE ONepayul MblCAUMETbHOU
0esmenbHOCMY — AHAIU3 U CUHMe3, CpaBHeHUue, 0000weHue, cucmemamusayuio,
8blsABICHUE NPUHUHHO-CTIEOCMBEHHBIX C8sA3ell — OJIsl U3YUEHUS CBOLICNE BeleCmE U
XUMUYECKUX PeaKyuil;

12) chopmuposannocme ymenuii cobmooams npasuia TOJIb30BAHUS XUMHUECKON
nocyiod W jabopaTopHbIM O0OpYJOBaHHUEM, a TAaKXKe MpaBuiIa OOparieHUs ¢
BEIICCTBAMU B COOTBETCTBHUU C MHCTPYKIIUSMHU IO BBITIOJHEHUIO JTA0OOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocme  ymenutl  nAAGHUPOGAMbL W GbINOAHAMb — XUMUYECKUN
OKCIIEPUMEHT (MIPEBpAIlEHUS] OPraHWYEeCKHX BEIIECTB TIPU  HATrPEBaHUH,
MOJy4eHWe OJTHICHA W W3YyYeHHE €ro CBOWCTB, KAaueCTBCHHBIC pEaKIUU
OpPTaHWYECKUX BEIECTB, JEHATypamus OCIKOB TIpPH HArpeBaHUM, IIBETHBIC
peakuu OeTKOB) B COOTBETCTBHUHU C TpaBHJIAMH TEXHUKH O€30MacCHOCTH TPH
oOpallleHUH ¢ BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBaHUEM, NPEOCMABIAMb
pe3yabTaThl XMMHYECKOTO JKCIIEPUMEHTa B (¢GopMe 3amuch  YpaBHCHHIA
COOTBETCTBYIOIIIUX PEAKIUN H dopmyruposamsv BBIBOIABI HA OCHOBE JTHX
PE3YIIbTATOB;

CPOPMUPOBAHHOCMb YMEHUIL: CAMOCMOAMENLHO NIAHUPOSAMb U NPOBOOUMDb
XUMUYECKULl IKCnepumenm (NOlyyeHue U U3VYeHue CEOUCME OpP2aHUYeCKUX
gewecms, KawecmeeHHvle peakyuu yenegooopoo08 pPA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAWUX OP2AHUYECKUX BeUeCM8, peuleHUe dKCNePUMEHMANbHbIX
3a0ay N0 PACNO3HABAHUN) OP2AHUYECKUX Gewecms) ¢ coOnroeHuem npasu
be3onacnoeo obpawjenuss ¢ ewjecmeamu U Aa6OPAMOPHLIM 000PYO0BAHUEM,
Gdopmynuposame yeib UCCIE008AHUS, NPeOCMABIAMb 6 pPA3IUYHOU ghopme

pes3yiomambosl IKCnepumMerma, anajiu3upoeanitb U oyeHueams ux OocmoeepHocmb;
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14) chopmuposannocme  ymeHull  Kpumuuecku — AHAIUUPOBAMb  XAMHUYECKYIO
uH(pOpMaIHIO, TOJyYaeMyto U3 pazHbiX uctouHukoB (CMU, UnTepner u ap.);
chopMUpOBAHHOCbL  YMEHULL.  OCYWEeCmBIAms  YeleHanpasieHHbll — NOUCK
XUMUYeCKoU UHpopmMayuu 8 pasiuyHblX UCIOYHUKAX (HAYYHas U Y4eOHO-HAYUHAas
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku aHAIU3UPOBAMDb
Xumudeckyro  uHgopmayuro, nepepabameigamsv €€ U  UCNONL308AMb 8
coomeemcmaul ¢ NOCMAasiIeHHoU Y4eoHou 3aoadet

15) chopmuposannocme VYMeHuUtl cobodamo npasuia HKOJIOTUYECKHU
11eJ1IeCO00pa3HOro MOBEJEHUS B OBITY W TPYIOBOW JIE€ATEIBHOCTH B LEIAX
COXPAaHEHHSI CBOETO 3JI0POBbA U OKPYKAIOIIEH MPUPOIHONU CPEAbl; 0CO3HABAMb
OMACHOCTh BO3JIEUCTBHSI Ha >KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MMOHMMas cMbicn mokaszarens [IJIK (npeaensHOM  momycTuMOit
KOHLICHTPAIIUK), NOACHAMbL HA  NPUMEpax CHOCOObl  YMCHBIICHHS |
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHW3M YEJIOBEKA;
AHANU3UPOBAMb YeNeCO0OPA3ZHOCMb NPUMEHEHU — OpP2AHUYeCKUX  8eujecms 8
NPOMBIUNEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS PUCK-NOJIb3A

16) 11 0OydaromMXCcsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS: yYMEHHUE
NPUMEHSTh 3HAHHS 00 OCHOBHBIX JOCTYMHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

17) uist cnenbIX U CIIA0OBHIANINX OO0YUYAIONIUXCS: YMEHUE HCIIOJIB30BaTh PElbeHO

TOUCUYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns ams 3anucu xumudeckux GopMy.

B 11 kuaacce mnpeaMeTHble Ppe3yJbTaTbhl OCBOeHUsI Kypca «O0mass u

HEOPraHUYeCKass XUMHUSD> OTPAKAIOT!

1) cppopmuposannocme  npeocmasienuii: 0  XUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHUpPAa, POJM XWMHUU B INO3HAHUU SIBJICHUU
npuposibl, B  (GOPMUPOBAHMU  MBIIUICHUST U KYJIbTYphl ~ JTUYHOCTH, €€

(YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJMMOW JJIsl PEIICHUS MPaKTHUYECKUX
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2)

3)

3a7la4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpeJiE;

graoetue CHCTEMOI XUMHUYSCKUX 3HAHMH, KOTOpas BKJTIOYACT:
OCHOBOIIOJIAralOIIUe MOHATUSA (XUMHUYCCKUAN DJIEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJIEKYyJa, MOJb, MOJISIPHBIA O00BEM,
BAJICHTHOCTbD, JIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(koBajeHTHAss, MOHHAs, METaJUIMYeCKasi, BOJIOPOJHAsI), KpPUCTAJIIUYECKAS
pEeLIETKA, TUIBl XUMHUUYECKUX PEAKIUW, PACTBOP, SJEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJEKTPOJIUTUYECKAsT JIUCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOW PEaKIUU, XUMHYECKOE PAaBHOBECHE; TEOPHUU M 3aKOHBI (TEopHs
BJICKTPOJIMTUYECKON aucconmannu, nepuoauueckuit 3akoH JI. 1. Mennaeneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUSI U MPEBPAIICHUS] YHEPTUU
IpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SA3bIK XUMMHH,
MHUPOBO33PEHUECKHE 3HAHUA, JIKAIIUE B OCHOBE NMOHUMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJTYyYEeHUU B 0€30MaCHOM UCITOIB30BAHUM BAKHEUIITUX HEOPraHUUeCKUX
BEIIECTB B OBITY M MPAKTUICCKOMN JACATEIHHOCTH YEJIOBEKA;

CcOBpeMenHble NpeoCmasienus 0 CMpPOeHUU 6eujecmea Ha amoMHOM, UOHHO-
MONEKVIAPHOM U HAOMOJIEKVISAPHOM YPOBHAX, NPEOCMABIeHUs O MeXaHU3Max
XUMUYECKUX PeaKyuti, mepmMoOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCTIAX
UX npomexkamus, O XUMUYECKOM PABHOBeCUU, pPACMBOPAX U OUCHEPCHBIX
cucmemax,; @axmonocudeckue ceedeHus 0 COUCMBAx, cocmaese, NOAYYeHUuu U
0e30naACHOM UCNONb308AHUU BANICHEUUUX HEOP2AHUYECKUX eeujecms 8 Ovimy u
NPAKMUYECKOU  OesiMelbHOCIU — 4eloseKkd, OOWUxX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposaHHocms  yMeHUll 6blA6AAMb XapaKTEPHBIC TPHU3HAKU ITOHSATHH,
ycmauvasaueams WUX B3aUMOCBSA3b, UCNOAb3068aMb COOTBETCTBYIOIIME MOHATHSA

IIpHU OIIMCAaHUHU HCOPIraHNMYCCKUX BCIICCTB U UX npeBpameHHﬁ;
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4)

5)

6)

7)

cOpMUPOBAHHOCL  YMEHULI  UCNOIb308aMb  XUMHUYECKYI0 CUMBOJIMKY IS
cocTtaBlieHUs (OpMyJd BEIIECTB M ypPAaBHEHUH XUMHUYECKUX  PEaKLHUW;
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBHuanbHbIe Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblii ra3, yrieKUCIbld ra3, aMMHaK, raméHas
U3BECTb, HETAlIEHAsI U3BECTh, MUThEBAS COJA, TUPUT U JIp.);

chopmuposaHnocms yMeHUli onpeoeisms BAJICHTHOCTh W CTENEHb OKHMCIEHUS
XUMHUYECKHUX DJIEMEHTOB B COCAUMHEHUAX PA3JIUYHOIO COCTABA; BUJ XUMHYECKOU
CBsI3M (KOBaJIEHTHAs, MOHHAs, METAJJIMYEeCKas, BOJOPOIHAS) B COCAMHEHUSX; TUII
KPUCTAINTMYECKON pPEIIETKM KOHKPETHOrO BEIIecTBa (aToOMHas, MOJIEKYJspHas,
MOHHAsI, METAJJTNYECKas); XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
COCJIMHECHUN;

cpopmuposannocmes ymeHusi 00BACHAMb 3A8UCUMOCHb CEOUCME BeWecms Oom
8UOA XUMUYECKOU C6A3U U MUNA KPUCMALIUYECKOU peuwémKu, OOMeHHbIU U
OOHOPHO-AKYENMOPHBI MEXAHUZMbL 00PA308aHUsL KOBAEHMHOU CBA3U,
cpopmuposannocmes ymMeHuil yCcmaHasiueams NpUHAIEKHOCTh HEOPTaHUYECKUX
BEIIIECTB 110 UX COCTaBYy K ONPEAENIEHHOMY KJlacCy/Tpymnie COeAMHEHUH (IIPOCThIe
BEIIECTBA —  METAJUIBI M  HEMETAUIbl, OKCHUIbI, OCHOBAHUA, KHUCIOTBHI,
amdoTepHbIe THUAPOKCUIBI, COJIH);

cpopmuposanHocme yMeHul: K1acCupuyuposams.: HeopeaHuiecKue geuecmea no
Ux cocmaegy, Xumudeckue peakyuu no pasiuyHblM NPUHAKam (Yucity u cocmaegy
peazupyrowux eewjecms, menjiogomy d¢gekmy peakyuu, usMeHeHuro cmeneuell
OKUCNIEHUs 2]IEMEHMOo8, 00pamumMocmu, Y4acmuio Kamaiuzamopa u m.n.);
CaMOCMOAMENbHO 8bIOUPAMb OCHOBAHUA U Kpumepuu Ois Klaccugurayuu
U3Y4aemvix euecme U XuMudeckux peakyuil,

cpopmuposannocmes yMeHull packpvléams CMBICI Tiepuoanyeckoro 3akona . WM.
MenpeneeBa u IEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U

MIPOTHOCTUYECKYIO (DYHKIUY;
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8)

9)

cpopmuposannocms yMeHull xapakmepu3oeamy NIEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKHUX 3JIeMEHTOB |—4 nepnonoB [leprnoanyeckoi CUCTEMBI XMMUYECKUX
anementoB [I. . MenneneeBa, MCHoOjib3ys MOHATHA «S-, P-, 0-3JI€KTpOHHBIE
opOUTAINY, «IHEPTrETUUECKUE YPOBHU»; 00BACHAMb 3AKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKUX DJEMEHTOB M WX COCIMHEHUM MO IMEpHuojaM W Tpymnnam
ITepuonnueckon cucreMsl XuMuyeckux eMeHToB 1. 1. Meneneesa,;
«OCHOBHOE U 8030YJHCOEHHOE dHepeemudecKue COCMOAHUSL amomay, OOBbACHAMb
3AKOHOMEPHOCIU USMEHEHUs CBOUCME XUMUYECKUX INeMEHMO8 U UX COeOUHEHUl
no nepuodam u epynnam Ilepuoouueckou cucmemwl [{ U Menoeneesa, éanrenmubvie
603MOJICHOCU AMOMOB 3NEMEHMOE8 HA OCHOBE CMPOCHUS UX IJIeKMPOHHBIX
obonouex

copmuposannocms  ymenuti  xapaxmepuzogams  (onuceieamv)  00IIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKMX BEIIECTB  PA3JIMYHBIX  KIIACCOB;
noomeepicoams CylIeCTBOBAaHUE M€HETUYECKON CBA3M MEXAY HEOpPraHU4eCKUMHU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;
cpopmuposanHocme  yMEeHUs.  pAcKpuleamsv — CYWHOCMb:  OKUCAUMETbHO-
80CCMAHOBUMENbHBIX — PEaKyuli. NOCPeoCmeoM COCMABAEHUA  3JIeKMPOHHO20
bananca smux peaxyuil, peakyuti UOHHO 20 OOMeHa NYMEM COCMABNEHUS UX
NOJHBIX U COKPAWJEHHBIX UOHHLIX YPAGHEHUU, peaxkyuil 2uoponusd, peaxyull
KOMNnIeKcoobpaszoeanus  (Ha  npumepe  2UOPOKCOKOMNJIEKCO8  YUHKA U

QAIOMUHUSL),

10) chopmuposannocms  ymenuss xnaccugpuyuposams XUMUYCCKUE PEAKIHH 10

pa3IMYHBIM MpHU3HAKaM (YHCIYy U COCTaBy pPEarupylolluX BEIIECTB, TEIJIOBOMY
b dexTy peakiunu, U3MEHEHHIO CTETICHEH OKHCICHHS DJIEMEHTOB, 0OPAaTUMOCTH

peaKIuy, y9acTUIO KaTaIn3aTopa);

11) cghopmuposannocms  ymenuii cocmasnsimv YpaBHCHUS PEAKIUN pPa3IMIHBIX

TUIOB; TIOJIHBIE W COKpAIllEHHbIE YPaBHEHUSI PEAaKIUd HMOHHOro OOMeEHa,

YUYUTBIBAS YCIOBUSA, IPU KOTOPBIX 3TH PEAKIMU UIYT 10 KOHIIA;
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12) chopmuposannocme  ymenuit  nposoOumv  PEAKIHMH,  IOATBEPIKIAONINC
KayeCTBCHHBI COCTAaB PA3NUYHBIX HEOPTAaHWYECKUX BEIIECTB; PACHO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

13) chopmuposannocmes ~ ymenuii  packpvléams — CYHIHOCTb  OKHCIIHTEIBHO-
BOCCTAaHOBHTEIIBHBIX PEAKIIUN TIOCPEACTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca
3TUX PEAKIUM;

14) cchopmuposannocme ymenutl 0ObACHAMb 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peaKkmuu OT Pa3IUYHBIX (AKTOPOB, XapakTep CMEIICHHS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniun Jle [larense);
chopmuposanHocmy ~ yMeHuss — OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PearKyull ¢ Y4émom ux IHepeemudecKux XapaKkmepucmux, xapakmep
U3BMEHEHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3aBUCUMOCMU OM  PA3TUYHBIX
Gpaxkmopos, a makdce Xapakmep CMeWweHUs XUMUYECKO20 pPABHO8ecuUsi Noo
BAUAHUEM 8HEWHUX 8030eticmaull (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuit - xapakmepuzoeamv — XAMHYECKHE  IPOIECCHI,

JeKallue B OCHOBE MPOMBIIIICEHHOTO TOJMYyYeHUsS CEpHOUM KHUCIOTHI, aMMHUaKa, a
Takke CPOPMHPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIUMNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO TTPOU3BOJICTBA;
CPOPMUPOBAHHOCNG YMEHUSL XapaKmepu3o8ams XumMuyeckue peakyuu, jexcaujue
8 OCHOB8E NPOMBIUACHHO20 NOJYYEHUsI CEePHOU KUCIOMbl, aMMuaxa, oowue
HAayuHbvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, YelecO0OPA3HOCIb NPUMEHEHUS
HeOp2aHUyecKux 6euwjecms 68 NPOMbIUIEHHOCU U 6 Oblmy ¢ MOYKU 3PeHUs.
COOMHOULeHUs PUCK-NOb3A;

16) chopmuposannocms  ymenuii nposoOums BBIYHCICHHS C HCIOJIb30BAaHUEM
MOHATHS «MAacCOBasi JTOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B
MIPY XUMUYECKUX PEAKIHIX, MACChI BEIIECTBA WM 00bhEMA ra30B MO U3BECTHOMY

KOJIMYECTBY BEIIECTBA, MAcCE MU 00BbEMY OJHOTO U3 YyYaCTBYIOUIUX B peaKkIuu
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BEIIECTB, TEIIOBOro 3¢ ¢eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacCChl
BEIIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTUH;

cpopmuposanHocmes ymenus nposooums paciémol. ¢ UCNOIb308AHUEM HOHAMUL
«maccosas 00 ewjecmed 6 pacmeope» U «MONAPHAS KOHYEHMPAYUsLY,
maccel gewgecmea unu 00vbEMA 2a3a NO U3BECHHOMY KOJIUYECm8)Y Geujecmad,
macce unu 00vEMY 00HO20 U3 YH4ACMBYIOWUX 8 PeaKyuu 6eujecms, meniogo2o
agppexma peaxyuu; 3uHaveHus: 6000POOHO20 NOKA3AMEN PACMBOPO8 KUCIOM U
wenouel ¢ U38eCMHOl CMeneHvlo OUCCOYUayuu, maccol (006véma, Koauvecmea
seujecmea) npooyKma peaxyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms OAHO 8 BUOe
Pacmeopa ¢ onpeoenréHHol Maccosoll 00iell pacmeopeéHHO20 euecmea Uil 0aHo
8 uzbbimkKe (umeem npumecu); 00U BbIXOO0A NPOOYKMA pearyuu, 00bEMHLIX
OMHOUEHULL 24308,

17) cchopmuposannocme ymenuii cobmooams npasuia TOIb30BaHUS XHUMHUYECKOM
nocynoii u j1abopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBHia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMH IO BBITIOJTHEHHIO JTaOOPAaTOPHBIX
XUMHUYECKUX OTBITOB;

18) chopmuposannocme  ymenuti  nIaAHUPOBAMb U GLINOJHAMbL  XAMUYECKUN
OKCIIEPUMEHT (Pa3JIOKEHHE MEPOKCHUIA BOJOPOIa B NMPUCYTCTBHH KaTaJIA3aTOPA,
OIpe/IeTICHUEe Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATBHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX ()AaKTOPOB HA CKOPOCTh XUMHUYECKOMN pEaKIlvH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHBIE peakiuu Ha Ccynbpar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHS; PEIICHHE HKCIIEPUMEHTANBHBIX 3a/1a4 10
TemaM «Metamie»y U «HemeTamne») B COOTBETCTBUU C TMpaBUJIAMHU TEXHUKHU
0e30macHOCTH MpU OOpaIIEHUH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYI0BAHUEM,
npedcmaegnams Pe3yNbTaThl XHUMHYECKOTO OJKCIIepUMEHTa B Gopme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKINA U hopmyauposeams BHIBOIBI Ha OCHOBE

3TUX PE3YJIbTATOB;
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copmMuposanHocms yMeHull: CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMND
Xumuyeckuli  IKCnepumeHm  (npogedenue  peakyuii — UOHHO20  OOMeHA;
noomeepcoeHue  KaueCmeeHHo20  COCMABA  HEOP2AHUYECKUX — Belecms;
onpedejienue cpedvl pacmeopos 8ewecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YYeHUe
GIUAHUSL PA3TUYHBIX (PAKMOPOB HA CKOPOCMb XUMUYECKOU pearyuu, peuleHue
IKCNEPUMEHMANbHBIX  3a0a4 no memam «Memannvly u «Hememannery) c
coO00enueM npasuil 6e30nacHo2o 0OpaujeHus ¢ 8euwecmeamu U 1a00pamopHbIM
obopyoosanuem, Gopmynuposams yeib UCCIEO08AHUS, NPeOCMABIsIMb 8
pazniuunol  opme  pesynvmamul 9KCHepUMeHma, AHATU3UPOBAMb U
OYEHUBAMb UX OOCTNOBEPHOCTID,

19) chopmuposannocmes  ymenuti  Kpumu4ecku — aHAIUIUPOSAMb  XUMHUYCCKYIO
MH(POPMAIIHIO, TIOJTyJ4aeMyto U3 pa3HbIX ucTouHnkoB (CMU, UuaTepHeT U Ap.);

20) chopmuposannocme YMeHull cobooamo npasuia IKOJIOTUYECKHU
I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOW NEATETHHOCTH B IENIX
COXpaHEHHUsSI CBOETO 3J0POBbS M OKpY)KAIOIICH MPUPOIHON CpeNbl; OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS Ha KUBBIC OPTaHW3MBI ONPEACIEHHBIX BEIIECTB,
noHnMas cmbica mokasarenas [IJIK (mpemenapHON MOMyCTUMONM KOHICHTPAIIUH),
NOsICHsIMb HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U MPEAOTBPAIIECHUS UX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHW3M YeJIOBEKa,
cpopmuposanHocmos yMeHull: coonooams npasuid NOAb308AHUS XUMUYECKOU
nocyoou u 1ab6opamopHuiM 000py0o6aHuem, ooOpawjenus ¢ ewecmeamu 8
COOMBEMCMEUU C UHCMPYKYUIMU NO BbINOIHEHUIO AOOPAMOPHBIX XUMUHUECKUX
ONbIMOB;, HKONO2UYECKU UYelecoodpa3Hoeo nogedeHus 6 Owvimy u mpyoosou
0essmeIbHOCMU 8 YeaX COXPAHEHUSl C80e20 300P08bs, OKpYIcaroujell npupooHoll
cpeobl U OOCMUMNCEHUSL e€ YCMOUYUBO20 pPA38UMUs; OCO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCMEUsl HA JHCUBbIE OP2AHUIMbL ONPEOEIEHHbIX HeOP2aAHUYeCKUX
sewecms, nouumas cmvici nokazamens IIJJK (npedenvroti  donycmumoi

KOHYeHmpayuu), cghopmuposannocmo VMEHULL: ocyujecmensimo
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YeneHanpasienHulll NOUCK XUMUYECKOU UHGOpMayuu 6 pasiutyHblX UCMOYHUKAX
(hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepnem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKYIO  uHgopmayuro,  nepepabamvigamv €€ U
UCNONIb308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4ueOHOoU 3a0ayeli

21)1ast  oOydaromuxcss € OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS: YMCHHE
OPUMEHSTh 3HAHHMS 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

22) 1S CIETBIX M CIIa0OBHIAIIMX OOYYaIOMIMXCs: YMEHHUE HCIOJIb30BaTh peabeHO
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns ans 3anucu XuMudeckux GopMyit.
Pesynpratel 00yueHuss Ha ©0a30BOM YpPOBHE OpPHEHTHPOBaHbI Ha OOIIYIO

(YHKIIMOHAIBHYIO TPAaMOTHOCTH, MOJYYEHUE KOMIIETEHTHOCTEH JJisi MOBCEIHEBHOMN

KU3HU M ob0miero pa3Butus. Pesynbrarhl oOydeHHs Ha yriIyOJIEHHOM YpOBHE

OpPUEHTUPOBAHBl  HA  TMOJYYEHHUE  KOMIETEHTHOCTEM Uil  MOCIeAyroen

npodeccroHabHON AESTENBHOCTH KaK B paMKax JaHHOM MpeaIMeTHOM 00JiacTu, Tak U

B CMEKHBIX C HEH 00J1acTsX.
COJEPKXKAHME YYEBHOI'O ITPEIMETA «XUMMUSA»

10 KJIACC « OPTAHUYECKASI XUMMUSsI» BA3OBbI YPOBEHb

TeopeTn4yeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeT OpraHMYecKOM XUMHUH: €€ BO3HHKHOBEHHE, Pa3BUTHUE WU 3HAYCHUE B
MOJY4YEHUN HOBBIX BEIIECTB M MaTepUaJIOB. Teopus CTPOCHUS OPraHUYECKUX
coenunennii A. M. BytnepoBa, €€ ocHOBHBIE ToJIOkKeHHS. CTPYKTYpHBIE (POPMYIIBI
OpraHM4eCcKuX BemlecTB. ['omonorus, nsomeprs. XUMHAYECKas CBS3b B OPraHUYECKUX
COEMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBienne o kiIaccuukanuu OpraHUYECKUX BemecTB. HoMeHkmarypa
OpPraHWYEeCKUX COEJUHEHHUN (cucTeMaTudeckas) W TpUBUAJIbHBIE Ha3BaHUS

Ba)KHEHUIIINX HpGI[CTElBHTCJ'IGfI KJIACCOB OPraHUYCCKNX BCIICCTB.
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9KCH€pI/IMCHTaHBHHe MCTOAbI HU3YUYCHHUA BCHICCTB W HUX npeBpameHHﬁ .
O3HAaKOMJICHHUEC C 06p33HaMI/I OpraHMYCCKUX BCHICCTB U MaTCpHralaMU Ha UX OCHOBC,
MOJCIUPOBAHHUC MOJICKYJI OPraHu4YC€CKUX BCIICCTB, Ha6J'IIOI[€HI/Ie Hn OIIMCaHHC
ACMOHCTPAllMOHHBIX OIIBITOB 110 MPCBPAICHUIO OPraHnYCCKUX BCUICCTB IIpHU

HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKMM psa. MeTaH W dTaH —
IpPOCTEUININE TPEICTAaBUTEIN aJIKaHOB: (U3MYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu 3aMEIICHUS W TOPEHUs), HAxXOXJCHHE B TMPUPOJC, TOJyYCHUE U
IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psi. DTUICH W TPOIMHICH —
MPOCTEUININE TMPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUYECKHE CBOMCTBA
(peaknu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THApPATAIIMH, OKHUCJICHUS U
MOJIMMEPH3ALINHN ), TIOJTYUYCHHE U TIPUMEHEHHUE.

Ankanuensl. byramuen-1,3 u wmetwnOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBAa (peakuus mojauMepu3anuu). I[lonmydyeHne CHHTETHYECKOIO
Kay4dyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUI psji. ALETHIICH —
IPOCTEUIINIA  TPEICTaBUTEIb AJIKUHOB: COCTaB, CTpPOcHHE, (UBHUYECKUE W
XUMHUYECKHE CBOMCTBA (pEaklMU THUIPUPOBAHUS, TaJIOTCHUPOBAHUS, THUIApATAIUU,
TOPEHUs), MOJYYCHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHHE, (QU3NUECKME M XHUMHYECKHE CBOWCTBA
(peakuu TajJOTCHUPOBAHUS W HUTPOBAHUS), MOJyYECHHE M TPUMEHEHHE. TOayOoJ:

COoCTaB, CTPOCHHUC, d)I/ISI/I‘-IeCKI/Ie 1 XUMMYECKHE CBOMCTBA (DeaKHI/II/I TaJJOIrCHHUPOBAHUA

u HI/ITDOBaHI/Iﬂ) MOJYYCHHUC KW MNPHUMCHCHHC. ToKCHUYHOCTD APCHOB. ['eneTuueckas

CBA3b MCXKAY YIJICBOOOPOAaMM, ITPUHAJICIKAIIKMMHU K PA3JIMYHBIM KJIaCCaM.
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[IpupoaHble UCTOUHUKHU YIIIEBOOPOAOB. [IpupoIHbIil ra3 u nMonyTHbIE HEPTAHBIE
razpl. Hedptp um e€ mpoucxoxaenue. CrocoObl mepepaOOTku He(TU: NEpEeroHka,
KPEKHHI (TepMUYECKUW, KaTaluTHUeCcKuid), mnuponu3. IIpoaykTel mnepepadoTku
He(pTH, MX NPUMEHEHHE B NPOMBIIUIEHHOCTH M B ObITy. KameHHwlil yronb u
MPOJIYKTHI €0 MepepadboTKH.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHHUsI BELIECTB M UX NPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3lamMM IJIacTMacc, KaydyKoB M pe3uHbl; Koyutekuuu «HepTe» n
«YTOoaby»; MOJAEIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOAHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ MOJIYYCHUC S3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuéTHble 3agaun
Brluncnenust mo ypaBHEHHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA
MCXOJTHOTO BEIIECTBa WM MPOAYKTAa PEaKIUH MO H3BECTHBIM Macce, 00bEMY,

KOJINYCCTBY OJHOT'O M3 UCXOIHBIX BCIICCTB WU IIPOAYKTOB peaKHI/II/I).

Kuciopoaconep:kamme opranHn4ecKue coeIMHeHus

[IpenenpHbIE OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTpOCHUE, (pU3nUecKue u
XUMHUYECKHE CBOMCTBa (peakiuu ¢ aKTUBHBIMM METajlIaMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHeHne. BogopoaHbie CBs3U MEXAY MOJIEKyJIaMU CIIUPTOB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa HAa OPraHK3M YeJI0BEeKa.

MHoOTOaTOMHBIE CTIUPTHI. DTUICHTIUKOIL U TIUIEPHUH: CTpOeHUE, (Pu3ndeckue u
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIEIOYHBIMU METAJIJIaMU, Ka4eCTBEHHAS
peakiusi Ha MHOIOAaTOMHbIE CHUPTHI). [lelicTBME Ha OpraHu3M 4eJOBEKa.
[IprMeHeHne rMuepruHa U 3TUIEHTIUKOIIA.

deHOoIT: CTPOCHUE MOJIEKYJIbI, (DU3NISCKUE U XMMUICCKHE CBOUCTBA. TOKCHYHOCTH
denona. [lpumenenne genona.

Anbaerunpl U KeTOHbI. DOpMaNbACTHII, AllETATbACTHII: CTPOCHUE, (PU3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklMM OKHUCJIEHUS W BOCCTAHOBJICHHUS, KaueCTBEHHbIC
peakium), NoJy4eHUuEe U MPUMEHECHHUE.

41



AHGTOHI CTPOCHUC, d)I/ISI/I‘-IeCKI/Ie 1 XUMHUYCCKHUE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBJ'IeHI/ISI), IIOJYYCHHUEC U TTPUMCHCHUC.

OaHOOCHOBHBIE TpefeNbHbIe KapOOHOBbIE KHUCIOThl. MypaBbuHAsi U YKCYCHas
KHUCIIOTBI: CTpOeHHe, (U3MUYECKHEe U XUMHUYECKHME CBOMCTBA (CBOMCTBA, OOIIME JIs
KJlacca KUCIIOT, peaklus 3TepuduKanum), nojyuyeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsl KUCJOTHl KaK MPEACTABUTENM BBICHIMX KApOOHOBBIX KUCIOT. Mbljia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIIEE JIEHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApONIN3 CIOKHBIX
spupoB. Kupsl. ['maponus xupos. [Ipumenenue >xupoB. buonorunueckas poib
KHUPOB.

VYrneBoapl: coctaB, KiaccuduKaius yrieBoJoB (MOHO-, U- W TOJUCAXapHUIbI).
['moko3a — mpocTedmuii  MOHOcCaxapuj: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
dusznueckre U XUMHUYECKHE CBoOcTBa (B3aummojeinictBue c¢ ruapokcunom meau(ll),
OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcuua cepedpa(l), BocctanoBneHue, OposkeHue
TJIIOKO3bI), HaXOXJEHWE B TMpUpOJe, MpPUMEHEHUE, OHOJIOruYecKas poJib.
®otocunTe3. PpyKTo3a Kak U30MEP TIIFOKO3bIL.

C&X&DOS& — NpEeACTAaBUTCIb JUCAXapUa0B, THAPOJIN3, HAXOXKICHUC B IIPHUPOAC U

IIPUMCHCHHUC.

Kpaxman wu uemmono3a kak npupofHble noiumepbl. CTpoeHHe Kpaxmalia u
ueonao3bl.  du3nyeckre U XMMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS BEUIECTB W HMX MPEBpAILCHUN:
MpOBEJCHUE, HAOMIOJEHWE W OMHUCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIECHHE 3TAaHOJIA
okcugoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEpUHA C
ruapokcuaom meau(ll)), anpaeruaoB (OKHCIEHHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcugom wMeau(ll), B3amMoacicTBHE Kpaxmala C HOJOM);

MIPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.
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PacuéTHble 3agaun
Boluncnenust mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOIUYECTBA
HCXOJIHOTO BEIIECTBA WJIM TMPOJYKTa PEaKIMu IO M3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOTI'O U3 MCXOJHBIX BCIICCTB WJIN IMTPOAYKTOB peaKHI/II/I).

A3oTcoJep:Kaniue OpraHndecKue coeJnHeHust

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

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

AMMHOKHUCIIOTBI KakK amM@OTepHble OpraHuyeckue coeauHeHus. Dduznueckue u
XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpuMepe TiunuHa). buonormyeckoe
3HAYCHUE aMUHOKHUCIOT. [lenTuap.

benku kak mpUpOIHBIE BHICOKOMOJCKYJSIpHBIE coenuHeHus. [lepBudHas,
BTOpUYHAST W TPETHUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, I€HATYpallls, KAYeCTBEHHbIE PEAKIINK HAa OEJIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHS BEUIECTB W HMX MPEBpALCHUN:
HAOJIIOICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAlMs OENKOB MpHU

HarpeBaHUMU, [IBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJieKy IsipHbIe COeTUHEHUS

OCHOBHBIC TIOHSITUSI XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJICKYJISIDHBIX COEAUHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHECHCALIHS.

[InacTMacchl (HOJ'H/IBTHJ'IGH, NOJMITPONUIICH, ITOJUMBHHUWIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypaidbHbli ¥ CHHTETHYECKHME Kavuykh (OYTaaIMEHOBBLIN, XJIOPOIPEHOBBLIN U

U30MPEHOBLIN). BoylokHa: HaTypagpHBIE (XJIOIOK, HNIEPCTh, MIEIK), HCKYCCTBEHHBIEC

(arreTaTHOE BOJIOKHO, BUCK034a), CMHTETHYECKHE (KAIPOH U JIABCAH).
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OKCIIEpUMEHTAJIBHBIE  METOAbl H3YyYEHHMS BEIIECTB W UX IPEBPALICHMI:
O3HaKOMJIEHHE ¢ 00Opa3laMH MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

Me:xknpeaMeTHbIe CBA3H

Peanu3anus MeXNpeIMETHBIX CBA3EH NPU U3YYEHUU OpraHM4yeckor xumuu B 10
KJIacCe OCYILECTBIIAECTCA Yepe3 MCIMOIb30BaHME KaK OOIIHMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAK U TOHATHUM, SBISAIOIIMXCA CUCTEMHBIMHU JUISL OTHAEIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OO0muMe ecTeCTBEHHO-HAy4YHble MOHSATHUS: SIBJIEHWE, HAay4yHbIH (HakT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJM3, CHHTE3, KiacCUUKAIMs, MEPUOAUYHOCTH, HAOIIOJICHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE.

dusuka: marepusi, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPreTUYECKUI
YPOBEHb, BEIIECTBO, TeJNO, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (PU3MUYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: xnerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
(GorocuHTE3, OWOJIOTMYECKHM aKTHUBHbIE BellecTBa (O€JIKH, YIJIEBOABI, JKUPBI,
dbepMeHTHI).

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

TexHomorus: nuIEeBsIe MPOAYKThI, OCHOBBI PALlMOHAJIBHOTO ITUTAHUS, MOIOIIINE
CpPEACTBa, JICKAPCTBEHHBIE U KOCMETUYECKUE IPENapaThl, MaTepuaibl U3 UCKYCCTBEH -

HBIX ¥ CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUS» YIJIYBJEHHBIN YPOBEHD

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer u 3HaUYeHHE OPraHUYECKOM XHMHUH, MPEACTABICHUE O MHOTO00pa3uu

OPraHUYECKUX COCTMHCHU M.
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DJNEKTPOHHOE CTPOEHUE aTOMa YIJIEPOAa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXXHOCTM aTtoMa yriepojaa. XUMHYECKass CBiI3b B OPraHUYECKUX
COoeIMHEHUAX. Tumbl rubpuau3anu aTOMHBIX OpOuTalield yriepoja. MexaHU3Mbl

o0pa3oBaHUsl KOBAJCHTHOW CBSI3M (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). TuIb

MepeKpbIBaHUST aTOMHBIX opOuTalieil; 6- u m-cBsi3u. OUHApHAs, IBOWHAS U TPOUHAs

cBsa3b. CriocoObl pa3phiBa CBA3€H B MOJIEKYyJIaX OpraHuyeckux BeriecTB. [lonsTue
0 cBOOOJTHOM pajiukalie, Hykieoduie u dekTpodue.

Teopust cTtpoeHust opranudeckux coenunenuii A. M. bytiepoBa u coBpeMeHHbIE
IPEACTaBICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUCHHE TECOPUM CTPOCHHS OPraHUYECKUX
coeHeHU. MonekynaspHble U CTpYKTypHbIE (opmysbl. CTpYKTypHBIE (DOPMYJIBI
Pa3IUYHBIX BUJOB: pa3BEPHYTAs, COKpAIIEHHAs, CKEJICTHAS.

N3omepusi. Bunbl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHbIe 3Q(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUMN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiaccudukalmu  OpraHMYecKUx  BemecTB.  [loHsTHe
o (pynkuuonanbHoM rpymme. ['omonorus. ['omonorudeckue psabl. CuctemaTudeckas
HOMeHKIaTypa opranndecknx coenuHeHnid (IUPAC) wu TpuBMalibHBIC Ha3BaHUS
OTJICBHBIX MPEJICTABUTEIICH.

OcobOeHHOCTH ¥ KiIaccU(UKAIMS  OpraHUYeCKuX peaknuil. OKUCIUTETHHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIUN B OPTaHUYECKOW XUMUH.

OKCHEepUMEHTAIbHBIE METOABl HM3YYEHHS BEIMIECTB M WX MPEBPAICHUIA:
O3HaKOMJICHHE C oOpa3llaMHi OpPTaHWYECKHX BEIIECTB M MaTepualiaMyd Ha UX OCHOBE;
OTBITHI TIO TIPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MPU HATPEBaHWU (IUIABICHUE,
oOyTrIuBaHWE W FOpEHUE); KOHCTPYMPOBAHWE MOJEICH MOJIEKYJ OpPraHUYECKUX
BEIIECTB.

YriaeBoaopoasl
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Ankanbl. ['omonoruueckuit psig ankaHoB, oOmas Gopmylia, HOMEHKJIATypa
¥ ©30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJKaHOB, SP°-

rudpuau3aiys aTOMHbIX opOuTaneil yriepoaa, o-cBsizb. Kongopmepsl. dusnueckue

CBOWCTBA aJIKAHOB.
XUMUYECKME CBOWCTBA aJKAHOB: pEAaKIMU  3aMEIICHUs, H30MEpHU3alUH,

ACTUAPUPOBAHUA, HHUKIIMU3AIUH, IMUPOJIN3a, KPCKUHTA, TOPCHUA. IIpeacraBieHue o

MEXaHU3ME PEaKIUi paJIMKAIbHOIO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl MOTyUYeHUs: U IPUMEHEHUE aTKaHOB.
Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa u uzomepus. OcobeHHOCTH
CTPOEHUSI ¥ XUMHUYECKHX CBOMCTB MasblX (LMKIOMPOIAH, IUKI00yTaH) U OOBIYHBIX
(UMKJIONEHTaH, UKIOreKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs] U MPUMEHEHUE
IIUKJIOAJIKAHOB.
Ankenbl. ['omonmoruueckuit psig ankeHoB, oOmas ¢opMyna, HOMEHKIATypa.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKEHOB, SP’rHOpUAM3aLus

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

TpaHc-) nzoMepusa. Pu3nyeckre CBOMCTBA AIIKEHOB.
XUMUYECKHWE CBOMCTBA: PEaKIUU MPUCOCIUHECHUS, 3aMEIICHUS B O-I10J0KEHUE

IIPA JBOWMHOW CBSA3U, MOJUMEPHU3ALUN W OKUCICHUA. [IpencraBiieHue 0 MEXaHU3ME

peakimu _ anekTpoduiabHOro  mpucoenuHeHus.  [IpaBumo  MapKOBHHMKOBA.

KauecTBeHHBIE peakny HA JTBOWHYIO CBS3b.
CriocoObl oNTy4eHHs ¥ MPUMEHEHHE aJTKEHOB.
Ankxanuensl. Krnaccubukamnus ankagueHOB (COMPSOKEHHBIE, HW30JUPOBAHHBIE,

KyMyJiupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS W XMMHYECKHX CBOWMCTB

CONPSDKEHHBIX OHUEHOB, 1,2- u 1,4nmpucoenunenue. [lommmepusanuss conpsiKEHHBIX

nueHoB. CriocoObl MOJyYeHUsl U MPUMEHEHUE AJIKaJUEHOB.
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Ankunbl. ['oMonormyeckuit psi ankuHOB, oOmias Qopmysia, HOMEHKIATypa
Y MU30MEPHS. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKMHOB, SP-
rudpuau3anus aTOMHbIX opOuTaneit yrinepoaa. ®u3nyeckrue CBONCTBA aTKUHOB.

XHAMHUYECKHE CBOMCTBA: peakuuu IPUCOECTUHEHUS, IUMeEpHU3aluu
Y TPUMEPU3ALNHU, OKUCIEHNs. KHCIOTHBIE CBOKCTBA aJKWUHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBA3b. KaueCcTBEHHbBIE PEAKIIMN HA TPOMHYIO CBA3b.

CrniocoObl oJTy4eHUs U MPUMEHEHHUE aJTKUHOB.

ApoMarnueckue yrieBoAOpo bl (apeHbl). ['oMomoruyeckuil psji apeHoB, oOmias
dopMyna, HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE

MOJICKYJIbI OeH3oJ1a. IIpaBuio ApOMAaTN4YHOCTH, IIPUMEPDBI APOMATHYCCKHUX

coenuHeHu. Gusnyeckue CBOMCTBA apEHOB.

XUMHUUECKHEe CBOMCTBA OCH30J]a M €ro TI'OMOJIOIOB: pe€aKkmunu 3aMCUICHUA
B OCH30JILHOM KOJIbIOC M YITICBOOAOPOOHOM pPadUuKAJIC, PCAKIHUHN IIPUCOCANHCHUA,

OKHCJICHHUC TOMOJIOI'OB OeH301a. IIpeacraBieHue 0 MEXaHU3ME peaKLUiu

anekTpodunsHoro 3amenieHus. llpencraBieHne 00 OpUEHTUPYIOUIEM ACHCTBHUU
3aMecTUTeNiell B OGH30JIbHOM KOJIbIIE Ha TMpPUMEpPEe AJIKWIbHBIX  PaIUuKaloB,
KapOOKCHIbHOM, TUAPOKCUIILHOM, aMUHO- M HUTPOTPYIIIIBI, aTOMOB T'aJIOTEHOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona.

CriocoObl ONTy4YeHUS U IPUMEHEHHE apOMATHUYECKUX YTIEBOIOPO/IOB.

[Mpuponnsiii ra3. [lomyTtHple HedTaHble Ta3zbl. HedTh u €€ mpoucxoxkieHue.
KameHHbI yroiap U NPOAYKTHI €r0 epepadoTKu.

CnocoObl  mepepaboTku  HepTH:  TMEperoHka, KpEeKUHT  (TEpMHYECKHH,
KatanmuTudeckuit), pudopmunr, mmpomms. I[IpogykTer mepepaboTku HedTH, HX
MIPUMEHEHHE B MPOMBIILIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTIIE€BOJIOPOAOB.

DONEeKTPOHHOE CTPOEHHE  TaJOreHNPOM3BOAHBIX  YIIIEBOJAOPOJOB. Peaknuu

3aMCIICHUA rajJoreHa Ha T'HAPOKCOrpyIllly, HUTPOI'PVYIIILY, NUAHOT'PVYIIITY,

aMuHOrpynmy. /[eficTBHe Ha TrajJoreHNnpPOU3BOJHBIE BOJHOIO U CIIMPTOBOIO pacTBOpa
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ménoun. B3amMmoaencTBue aurajoreHaJkaHoOB ¢ MarHueM | UHKOM. lloHsTHe O

MCTAJLJIOOPIraHUYCCKUX COCIMHCHUAX. Hcnons3oBaHue raJJOrcHIIpOnu3BOJHBIX

yIIIEBOJOPOJIOB B OBITY, TEXHHUKE M TIPU CUHTE3¢ OPTaHMYECKHUX BEIICCTB.

DKCTIEPUMEHTAILHBIE METOJIBI M3YUYCHHSI BEIICCTB M MX MPEBPAIICHUN: . N3yUCHUE
(U3HYECKHX CBOWCTB YIJICBOJOPOJOB (PacCTBOPUMOCTh), KAaYECTBEHHBIX pEaKITUi
YTJIEBOJOPOIOB Pa3IMYHBIX KJIACCOB (0OeclBeYMBaHUE OPOMHOW WIIM MOJTHON BOIBI,
pacTBOpa IepMaHraHaTa Kajus, B3aUMOJCHCTBHEC aIleTHIICHAa C aMMHAYHBIM
pactBopoM okcuzaa cepedpa(l)); kauecTBeHHOE OOHapyKeHUE Yyriepojia U BOJA0OpOja
B OPraHUYECKUX BEIIECTBAX;, IIOJYyYCHHUE OTHICHA W M3yYEHHUE €ro CBOMCTB;
o3HaKomJieHHE C KoJulekiusiMu  «HedTh» u «Yromb», c oOpa3mamu IUiacTMace,
Kay4yKOB Y PE3UHBI, MOJICITUPOBAHUE MOJIEKYJT YTIIEBOIOPOIOB
Y TaJIOTCHIIPOM3BOIHBIX YTIJIEBOIOPOIOB.
Kucaopoaconep:kamue opranndeckue coeTnHeHHs

[IpenenpHBIe OHOATOMHBIE CTUPTHL. CTpoeHUEe MOJEKyN (Ha MpUMepe MeTaHoJa
u oTaHona). ['omomormdeckuii psa, oOmas Qopmyia, W30MepHs, HOMEHKIATypa
u knaccudukanus. DuU3NIECKUe CBOWCTBA MPENETbHBIX OJHOATOMHBIX CITUPTOB.
BomopoaHbie CBA3M MEX Ty MOJIEKYJIaMU CITUPTOB.

XUMUYECKHE CBOWCTBA: PEAKIUH 3aMEIICHUs, JerHApaTallid, OKHUCIICHUS,
B3aHMO/ICHCTBHE C OpraHUYEeCKUMHU ¥ HEOPTaHUICCKUMHU KHCJIOTaMHU.

[TpencrasieHne 0 MEXAaHU3ME PEAKIIMU HYKIeohWILHOTrO 3aMeleHus. KayecTBeHHas

peakidsi Ha OJHOATOMHBbIE CHUPTHI. JlelicTBUE ATaHOJa W METaHOJIa Ha OpPraHU3M
yenoBeka. CriocoObl MOTyYeHUs M IPUMEHSHHE OJTHOATOMHBIX CITUPTOB.

IIpocTeie >¢dwupbl, HOMEHKIATypa u u3oMepus. (OcoOSHHOCTH (PU3HUICCKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€  CHUPTHl —  JITWICHTJUKOJIb W ruiepuH.  dusndeckue
Y XUMHYECKHE CBOMCTBA: PEaKIMU 3aMEIICHHs, B3aUMOJACHCTBUE C OPraHMYECKUMU

N HCOPraHNMYCCKUMM KHUCJIOTAMH, KAQUCCTBCHHAA PCAKINWA Ha MHOTOAaTOMHBIC CIIMPTHI.
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HeiictBue Ha opraHu3Mm 4yesnoBeka. (CnocoObl TOJY4YEHHS U MPUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

@®enon.  CTpoeHHe  MOJEKYJdbl, B3aUMHOE  BIHMSHHE  THUAPOKCOTPYIIIIHI
u 6eH3onbHOrO siapa. dusnueckue cBoicTBa (PeHosa. OcOOEHHOCTH XUMHYECKHUX
cBoicTB (¢enona. KadecTBeHHble peakiuu Ha (eHod. TokcHuyHOCTH (eHoa.
CriocoObI nonyueHus 1 npuMeHenue ¢penomna. enondopmanbaeruaHas cModa.

KapOoHunbpHbIE COSIMHEHUS — aNbJETHIbl W KETOHBI. DIIEKTPOHHOE CTPOSHUE
KapOOHWIbHON Tpynmbl. ['oMonornyeckue psasl albIeTUIOB U KETOHOB, 0O0IIas
dopmyna, w3oMepus ¥ HOMeHKiIaTypa. Ousnueckue CBOWCTBA  aJIbJETH/IOB
M KETOHOB.

XUMUYECKHE CBOWCTBA albJCTHAOB W KCTOHOB: PEAKIMH TPUCOCTUHCHHSI.

IIpencraBieHue O MCXAaHHU3MC peaKIMi HVKJIGOd)I/IJIBHOFO IPUCOCANHCHUA.

OxucneHue anpJeru0B, KAaueCTBEHHbIE peakiuu Ha anbaeruasl. CrnocoObl
NOJIyYeHUS U IPUMEHEHUE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepust u HomeHKiIaTypa. dusndeckue cBoiCTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3U MeEXIy
MOJIEKyJIaMU KapOOHOBBIX KUCIOT.

XHUMHUYECKHE CBOWCTBA: KHUCIOTHBIC CBOMCTBA, peaKkius dTepUDHUKAINK, PEAKIIUU
C YYaCTHUEM YTJIEBOJOPOJHOIO PAJIUKAIIA.

Oco0eHHOCTH CBOMCTB MYpPaBbHUHOM KUCIIOTHI.

[TorsiTHE O IPOM3BOHBIX KAPOOHOBBIX KHCIOT — CIIOKHBIX ddupax, aHTHIPUAAX,

TaJOrcHaHrnpujigax, aMmmuaax, HUTpujaax.

MmuorooOpa3ue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEIPEACIbHBIX
1 apOMATHYECKUX KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kuciaoT. [IpeacTaBuTenn BhICIINX KapOOHOBBIX KUCIIOT: CTEAPUHOBAs, MTaIbMUTHHOBAS,

OJICMHOBAs1, JHUHOJICBAA, JJHUHOJICHOBAA KHCJIOTHI. Crroco0b! MMOJIY4YCHUA U IIPHUMCHCHUC

KapOOHOBBIX KUCIIOT.
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Cnoxnble 3¢upsl. ['omonormueckuit psg, oOwmas ¢dopmyna, H3OMEpUs
1 HOMeHKJIatypa. Dusnyeckne U XUMHUYECKHE CBOWCTBA: THUAPOJMU3 B KUCIIOU
U LIEJIOYHOM Cpelie.

Kupel. CrtpoeHue, QGU3MUECKHE U XUMUUYECKHE CBOMCTBA >KUPOB: THUAPOIHU3
B KUCJIOU U 1ieniouHoi cpene. OCOOCHHOCTH CBOMCTB JKHPOB, COJIEPHKAIIUX OCTATKU
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJIE.

Mpb14 Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, UX Momoliee aeiicTBue. [loHsATHe

0 cuHTeTHYECKUX Moronmx cpeacrtrax (CMCQO).

O6H_Iaﬂ XapaKTCPUCTHUKA YTIJICBOOOB.

Kinaccudukanus yriieBoaoB (MOHO-, TU- U TIOJIUCAXAPHU/IBI).

MOHOC&X&pI/IJII)I: T'JIFOKO34, (1)pyKT03a, raJaxKTOo34a, DI/I6033, AC30K-
CI/IQI/I6033. dusznueckue CBOMCTBA N HAXOXACHUC B ITpHUpPOAC.

®dortocuHTe3. Ontuueckas m3omepus. KojpyaTo-lielmHas TayTOMEpUs Ha IIpUMEpPe

MOJICKYJIbI TIFOKO3bl, TPOEKIINU Xeyopca, ., B -aHOMCPBI I'NNTFOKO3HEI.

XVMMHUYECKHE CBOMCTBA IITIOKO3BI: PEAKIIMH C YYaCTHEM CIIUPTOBBIX U alIbJIETHUIHON
Ipynn, CHOUPTOBOE U MOJOYHOKHUCIOe Opokenue. IllpuMeHeHHe TIIOKO3BI, €&
3HAYCHUE B KU3HENIEATEILHOCTH OPraHU3Ma.

Jucaxapubi: caxaposa, MajabTO3a U JAKTO3a. BoccranaBnuBaromue
¥ HEBOCCTAHABIMBatomue naucaxapunbl. [wapomu3 nucaxapunoB. Haxoxnenue
B IIPUPOJI€ Y IPUMEHEHUE.

[lonucaxapuapl: Kpaxmall, TJUKOT€H WU 1eiono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, IIIMKOreHa U LeJUT0a03bl. Pu3nuecKue CBOMCTBA KpaxMalia U LEJUT0I03bL.
XUMHUYECKHE CBOWCTBA Kpaxmaya: TUAPOJIU3, KAueCTBEHHAs PEaKlMs C UOJIOM.
XVWMHUYECKHE CBOWCTBA IICIUTIOIO3BI: THUAPOJH3, MOJy4eHHE 3(DHUPOB IIEIUTFOIO3HI.
[TonsiTve 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO34a, AlIETATHBIN MIENK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpaAICHUN:
PacTBOPUMOCTD PA3JIMUHBIX CIUPTOB B BOJE, B3aUMOJECHUCTBHE HTAHOJIA C HATPHUEM,

OKHUCJIICHHUC OJTHJIOBOI'O CIIMPTAa B aJIbACTHU Ha paCKaHéHHOﬁ MGI[HOﬁ ITPOBOJIOKC;
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OKHUCJICHHE AJTHJIOBOTO CIHpPTa JUXPOMATOM Kajus (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB); KauyeCTBEHHbIE pPEAKUWU Ha alpAerujibl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) u ruapoxcuaom meau(ll)); peakuus riaunepuHa ¢ TUIPOKCUIOM
meau(ll); xuMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCJIOTBI; B3aMMOJEHCTBHE
pacTBopa moko3bl ¢ ruapokcuaom meau(ll); B3anmozeiicTBue kpaxmana c MOJIOM;
pelIeHe SKCIEPUMEHTANIBHBIX 3374 110 TeMaM «CnupThl U GeHomnbl». «KapOoHoBbIe
KUCIIOTHI. CI0XKHBIE (DUPBD».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHust

AMUHBI — OpraHuyeckue mpou3BOoAHbIe amMmuaka. Kiaccudukanus amMuHOB:
anudaTUyeckue U apoMaTH4eCKUe; MEPBUYHbIC, BTOPUYHbIE U TpeTuuyHble. CTpoeHUe
MOJIeKyJ, o60mast Qopmyna, u3oMmepus, HOMEHKJIaTypa | (U3MYECKHE CBOWCTBA.
XuMHUYeckoe  CBOMCTBa  anu(paTUYeCcKUX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE MIEPBUYHBIX AMUHOB C a30TUCTOU KHCJIOTON. Conn
ANKAJIAMMOHHS.

AHWIVH — TpEeACTaBUTENIb aMUHOB apoMaTHdeckoro psiaa. CTpoeHue aHWIMHA.
B3zaumHoe BnusiHHE TPYNN aTOMOB B MOJIeKyJe aHWiInHa. OCOOEHHOCTH XUMHUYECKHUX
CBOWCTB aHWIMHA. KauecTBEHHbIEC peakliuy Ha aHUJIVH.

CnocoObl  monyyeHUss U NpUMeHeHHe anudartudeckux aMmuHoB. [lomydenue
aHWJIMHA U3 HUTPOOEH3017Ia.

AmuHokucnotsl. HomeHkiatypa u m3omepus. OTnaenpHble NpPEICTaBUTENN O

AMHMHOKHUCJIOT. TIJIMOWH, aJIaHHH, (beHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJyYTaMHWHOBAA KHCJIOTA,

JIM3UH, [ucTerH. Ourudeckas HW30Mepus aMHUHOKHUCIOT: D-u L-aMUHOKHCIOTEL.

dusnyeckrue CBOMCTBA AMHHOKHCIOT. XHWMHUYECKHUE CBONMCTBA AMHUHOKHUCIIOT Kak
aM(OTEepHBIX OPraHMYECCKUX COCIMHEHUH, peaKIus MOJIMKOHACHCAIIUH, 00pa30BaHNe
MeNTUAHON CBA3U. buosornyeckoe 3HaueHHEe aMHUHOKUCIOT. CHHTE3 M TUIPOIU3

ICIITUAOB.
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benku kak mnpupoaHele moiuMephl. [lepBuuHAas, BTOpWUYHAs | TPETHYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€NKOB: THAPOJIM3, JACHaTypauus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

[loHusTHE 00 a30TCOoACPKAIINX TCTCPOLIMKITNYICCKNX COCINMHCHUAX.

[IupUMUIMHOBBIE M NYPUMHOBEIC OCHOBaHHUS. HYKIEHMHOBBIE KMCIOTBI: COCTAaB,

CTPOCHUC " OMoJIorMyecKas POJIb.

OKCNEPUMEHTAIbHBIE METOJIbl  W3YyYE€HUs BEHIECTB M WX [PEBPaALICHUI:
pacTBOopeHUEe OEIKOB B BOJIE; JE€HATypalus OEJIKOB NpH HarpeBaHUU; IIBETHHIC
peakiuu Ha  OeJKM;, peIIeHHE OKCICPUMEHTAIBHBIX 3aJad 10  TeMaM
«A30TCcoziepKallle OpraHUYeCcKUEe COeIUHEHUs» U «Pacro3HaBaHuWE OpPraHUYECKUX
COECIMHEHUI.

BbicokoMoJieKkyJIsIpHbIE COeINHEHUSA

OCHOBHBIE TIOHSTUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEPU3ALNHU, CPEIHSS MOJIEKYJIspHas
Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSIPHBIX COEIUHEHUN —

I[MOJIMMCPHU3alUs " ITIOJIMKOHJACHCAIM. [IpencraBieHue O CTCPCOPCTYIIPHOCTH

n Ha,Z[MOHeKVHﬂDHOﬁ CTPYKTYPEC INIOJITMMEPOB, 3aBUCUMOCTD CBOMCTB IIOJIMMEPOB OT UX

MOJICKYJIAPHOI'O 1 HAAMOJICKYJIAPHOI'O CTPOCHMU .

[lonumepubie  matepuansl.  [lmactmaccel  (MONMATUIICH,  MOJUIPOIUJICH,
MOJIMBUHWIXJIOPU,  MOJHCTUPOJ,  MOJUMETUIMETAKpWIAT,  MOJIUKApOOHATHI,
noydTUICHTepedTanart). Ytunusamus u nepepadoTka IIacTuka.

DnacToMephl: HATypaldbHbI KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOMPEHOBBIN, H30ITPEHOBBII) U CUIUKOHBIL. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JaBCaH).

HOJII/IMGDBI CriciuajJabHOI'O0 HAa3HA4YCHUA (Ted)J'IOH, KCBJIApP., JJICKTPOIIPOBOAAINMEC

HOJIMMEDBI, OropasaracMblie MOJIUMEDHI).
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OKCHEepUMEHTAJIbHBIE METOABbl M3YYEHHsI BELIECTB M MUX MPEBPALICHUN:
O3HAaKOMJIEHME C O0pa3uaMy HPHUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,
Kay4dyKOB; pEIIeHHEe HKCIEpUMEHTaNbHBIX 3adad 1o Teme «Pacno3HaBaHue
IJIaCTMAcC U BOJIOKOH.

Pacuérnble 3aqaun

Haxoxxnenue MonexkyasspHOM (OpMyiTbl OPraHMYECKOT0 COETUMHEHUS 110 MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOKJICHHE MOJIEKYJISPHOU (OpMYIIbI
OpraHUYecKoro CcoeAuHeHuss 1o wmacce (00bEMY) MPOAYKTOB CrOpaHMs; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB pEAKIUU W/WIM HCXOJHBIX
BEIIECTB; YCTAHOBJEHHE CTPYKTYpHOU (OpMyIbl OpraHM4YecKOro BelllecTBa Ha
OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIM CIHOCOOOB MOJYYEHHUS;, OMpenesieHue I0JU
BBIXO/Ia MPOAYKTA PEAKIIMHU OT TEOPETUYECKHU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBS3H

Peanuzanys MeEXNpPEAMETHBIX CBSI3€ld IIPU M3YYEHHMHM OPraHMYECKOW XUMUU
B 10 kacce ocymiecTBISETCS uepe3 MCIOJIb30BAHUE KaK OOLIUX €eCTECTBEHHO-
Hay4YHbIX IIOHATHI, TaK W INOHATHI, NPHUHATBIX B OTHACNIBHBIX IpeAMETax
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmiue ecTeCTBEHHO-HAy4yHble IOHATHSA: SBJICHHE, Hay4dHbIH (akT, TrUMIOTE3a,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukanus, HaOIOAeHHE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusuKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI
YpOBEHbB, BEIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHME BEIIECTBa, (PU3NUYECKHE
BEJIMYMHBI, EJUHULBI U3MEPEHMS], CKOPOCTh, YJHEPTUS, Macca.

buonorusa:  knerka, oOpraHum3M, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(QHBIN U reTepoTpoPHBIA THI MUTAHUS, OpOXKEHHE,
¢doTocunTe3, ApIXaHUE, OCNKH, YTIACBOIbI, KUPbI, HyKJICHHOBbIE KUCIOTHI, (DEpMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMbI€, TOILIUBO.
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TexHomorus: MUIICBLIC MPOAYKTbI, OCHOBLI PAllMOHAJIBHOI'O IHWTAHWA, MOIOHIHC

cpeacrtBa, MaTcpualibl U3 HCKYCCTBCHHBIX 1 CUHTCTUUCCKUX BOJIOKOH.

11 KIIACC «OBHIAS U HEOPT'AHUYECKASA XUMMUS»
BA30BbIl YPOBEHb
TeopeTnyeckne OCHOBbI XUMHUU

XUMHUYECKUI 3yeMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAas 000JIOYKa.
DHepreTUYeckre ypOBHH, MOJYPOBHH. ATOMHBIC OpOMTaNd, S-, P-, d-3IEMEHTHI.
Oco0eHHOCTH pacripe/ielieHusl 3JIEKTPOHOB MO OpOUTaIsiM B aTroMax »JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHASI KOH(PUTYpaIHsi aTOMOB.

ITepuonnueckuit 3akoH u [leprnognueckas cucteMa XMMAYECKUX dneMeHToB Jl. U.
MengeneeBa. CBsi3p MNEpUOJMUECKOTO 3akoHa U llepuoguueckoil  CHUCTEMBI
xumuueckux diemeHToB [[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB IO I'PYIINIaM U MEepHojiaM. 3HAUYCHHE
MIEPUOJINYECKOTr0 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMUYecKas CBs3b. Bubl XUMUYECKOM CBA3U (KOBaJE€HTHAs
HEToJIsIpHAass W TIOJSpHAs, HMOHHAs, MeTaImdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM  XUMHUYECKOM CBSI3M (OOMEHHBIM W  JIOHOPHO-aKIENTOPHBIN).
Bonopoanas cBs3b. BajneHTHOCTB. DieKTpooTpuliaTebHOCTh. CTENEeHb OKHCICHHUS.
HMoHbI: KaTHOHBLI U AaHUOHBI.

BemiectBa MOJEKYyJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
cocTaBa BeIIEeCTBA. THIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTATIINYECCKON PEIIETKH.

[lonsTie o0 pgucHepcHbBIX cHCTeMax. VICTUHHBIE W KOJUIOWJHBIE PAaCTBOPHI.

MaccoBast 10J1s1 BellleCTBa B pacTBOPE.
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Knaccudukanus HeopraHudeckux coenuHeHuidl. HomeHknaTypa HeopraHM4ecKux
BEILIECTB. |'€HETHYECKas CBA3b HEOPraHMYECKUX BELIECTB, MPUHAMICKANMUX K
Pa3JINYHBIM KJIaccaM.

Xumuueckas peakuus. Knaccupukanus XuMUYecKUX peakifii B HEOPraHMYeCKOM
U OPraHWYECKOW XMMHUHU. 3aKOH COXPAHEHUs MACChl BEIIECTB; 3aKOH COXPAHEHUS U
PEBPALIEHUS SHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paszdu4HbIX (akTopoB. OOpaTUMbIe
peakiuu. XuUMHUYECKOoe paBHOBecue. @DakTopbl, BIUAKOLIME HAa COCTOSHHE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [arense.

Onexrponutuyeckas auccouuanus. CusbHbie M cinalble anekTponutbl. Cpena
BOJAHBIX PAcTBOPOB BEIIECTB: KHCJas, HEUTpanbHas, IienoyHas. I[loHsaTHE O

BOJOPOAHOM ITOKAa3aTeCJic (DH) pacTBOpa. PCaKIII/II/I MOHHOIO0 OOMeEHa. FHZ![!OHI/IB

HCOPTraHWYCCKHUX 1M OPTraHNYCCKUX BCIICCTB.

OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHBIC pPCaKkuunm. [lousTue 00 QJICKTPOJIN3C

pacmiaBoOB U pacTBOPOB coyel. [IpuMeHeHne IeKTPOIn3a.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHS BEUIECTB W HMX MPEBpALCHUN:
neMoHctparusa Tabnun «llepuogudeckas cucremMa XUMHYECKHX diemeHToB JI.H.
MenpeneeBay; H3yuyeHHE MOJCNCH KPUCTAUIMUECKUX PEIMIETOK; HAOIONCHHUE W
OMKMCAHKUE JEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMNBITOB (Pa3OKEHUE TMEPOKCUIA
BOJIOpPOJia B MPHUCYTCTBUM KaTajlW3aTOpa, OIPENCICHHUE CPEIbl PACTBOPOB BEUIECTB C
MIOMOIIbI0 YHHUBEPCATBHOTO MHAMKATOPA, PEAKIMM MOHHOrO0 OOMEHA); MPOBEICHUE
MPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTH XUMHUUYECKOU

peaKIumn».

PacuéTrHble 3agaun
Pacuétpl o ypaBHEHUSIM XUMHYECKUX PEAKIWi, B TOM YHCIIE TEPMOXUMHYECKHUE

paC‘-IéTBI, paC‘-IéTI)I C HUCIIOJIB30BaHUECM ITOHATHA «MACCOBAsg JOJJA BEIICCTBA».
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Heoprannyeckass Xumus

Hewmerannel. Ilonoxxenue HemeramnoB B Ilepuoamyeckoil cucreMe XMUMHUYECKUX
sanementoB J[.M. MenneneeBa U OCOOEHHOCTH CTpoeHUsi aTtomoB. dDuzmyeckue
CBOMCTBa HEMETAJUIOB. AJLIOTPOINHS HEMETAJIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA BaXXHEHUIIMX HEMETAUIOB (TaJlOTeHOB, CEphbl, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSAUHEHUM (OKCHUIOB, KUCIOPOACOAEPIKAITUX
KHUCJIOT, BOAOPOJAHBIX COSTUHECHU).

[IprMeHeHne BaXKHENIIIUX HEMETAIIJIOB U UX COCTMHEHHUI.

Mertamibl. Ilonoxkenue wmetaiioB B Ilepuoandeckoil cuCTEME XUMUYECKHUX
anemenTtoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayyioB. OO0mme Qusnueckue cBoiicTBa MeTaioB. CIulaBbl METaJIIOB.
DIIEKTPOXUMUUECKUI Psil HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATPHM, Kalui, KalubIluid, MarHuH,
ATFOMHUHUH, IUHK, XPOM, JKeJIe30, MEJb) U UX COSTUHCHH.

O6HII/I€ CITOCOOBI IMOJIYy4YCHHUA MCTAJIIIOB. Metamnyprus. Koppo3us MeTaJlIoB.

CriocoObl 3a1uThl OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHUS BEIIECTB U UX MPEBPALICHUN: U3yUYEHHE
Kotekimu ~ «MeTayuibl M CIUIaBbI»,  OOpa3lOB  HEMETAJIOB;  PEIlICHUE
OKCIIEPUMEHTATBHBIX 3a/lady; HAOMIOJEHUE W ONUCAaHUE JEMOHCTPAIlMOHHBIX U
1a60paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIIPOKCHAA aTIOMHUHHUS C PacTBOpaMU

KHCJIOT U IHGJ'IO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIIMHK HAa KATHOHBLI MeTaJ'IJ'IOB).

PacuéTHble 3agaun

Pacu€tel Maccel BemecTBa WM 00BEMA Ta30B IO HW3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WIM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMHA BEIICCTB;
pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO U3

BC€IICCTB UMCCT IIPUMCCH.
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XuMHUS U )KU3Hb

Ponpr xumuum B 0O0€CHEUYEHUU HKOJOTHYECKOM, SHEPreTUYECKOW U MUIIEBOU
0€30MacHOCTH, Pa3BUTHUU MeEIUIUHBL. [loHSATHE O HAy4HBIX MeETOJaX ITO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 06 OOIMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJIYyYCHUS
BAKHEUIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIIBHBIE MAaTEPUAIIBI,
KOHCTPYKLUHMOHHBIE MaTEpUANIbl, KPACKH, CTEKJIO, KEpamMuKa, MaTepUAIbl IS
AIIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHUUYECKUE U MUHEPAJIbHBIE YA00PEHUS.

XuMHST H  3I0POBbE YEJIOBEKA: IIPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB; MpaBuia 0€30MacHOTO MCIOJIB30BaHUS MPEMapaToB OBITOBOM XUMHUU B
ITOBCEJTHEBHOM KU3HM.

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXnpeaIMeTHBIX CBSI3e MpPU M3yYEHUU OOIIeH M HEeOpraHUYEeCKOU
xuMuH B 11 Kiacce ocyliecTBiIseTcs 4yepe3 UCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO-
HAay4YHbIX [OHSATHUM, TaK W IIOHATUH, SBISIIOIIUXCS CUCTEMHBIMU Ui OTHEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIC MMOHSATHSA: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, Kiaccu(ukanus, NePUOAUYHOCTh, HAOIIOJEHUE, OSKCIEPHUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, SHEPrUs, Macca, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOM, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (M3MYECKUE BEIMYMHBI W CIUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, opranusM, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.

Feorpaq)m{: MHUHCpPpaJIbl, TOPHBLIC IIOPOAbI, IIOJIC3HBIC HCKOIIA€CMbIC, TOILIMUBO,

PECYPCHI.
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TexHomorus: XuMHUYECKas IIPOMBIIIIICHHOCTb, MCTAJLIIYpTrus, MIPONU3BOJACTBO
CTPOUTCIIbHBIX MAaTCpHUaJIOB, CEIIbCKOXO03SMCTBEHHOE IMpON3BOACTBO, MHILICBAA
IMPOMBIIIJICHHOCTD, q)apMaI_[eBTI/I‘IGCKaH IMPOMBIIIIJICHHOCTD, IMPpONU3BOACTBO
KOCMCTHYCCKHNX IIpPEIaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB,

QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.

11 KIIACC «OBHIAS U HEOPITAHUYECKASA XUMUSA»

YIIYBJIEHHBIA YPOBEHD

TeopeTnyeckne OCHOBbI XUMUM
Atom. CocTaB aTOMHBIX A/1€p. XUMHUYECKUH 371eMEHT. M30TOMbI.

KopnyckysipHO-BOJHOBOM AYaJIn3M, JIBOMCTBECHHAs npupoaa  3JCKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 000J10UEK aTOMOB, KBAHTOBLIC YHCJIA. BHGPFCTI/ILICCKI/IG

YPOBHU U MOAYPOBHU. ATomHble opoOutanu. Kiaccudukanms XuMHYECKHX
3JIeMEeHTOB  (S-,p-,d-,f-omementsr). Pacmpenernenue 3JIEKTPOHOB IO  ATOMHBIM

Op6I/ITaJI}IM; NPUHIMO MMHHMYMa 5SHeEpruu, npuauun Ilayiau, npaBuiao XyHA.

DNEeKTpOHHBIE KOH(MUTypalli aTOMOB AJIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, 3JICKTPOHHbBIE KOH(UTYpAllUd HOHOB.

IlonsTHe 00 SHCPIrHu HMOHHU3aIll1H, OQHCPIUHU CpoACTBa K 3JICKTPOHY.

DNEeKTPOOTPUIATEIBHOCTb.

[lepuonuueckuit 3akoH u llepuonnyeckass cucTeMa XUMHYECKHUX BJIEMEHTOB
. 1. MenneneeBa. Cpsi3p mnepuoauyeckoro 3akoHa u [lepuoanyeckoid cHCTEMBI
XUMUYECKUX  DBJEMEHTOB  C COBPEMEHHOW  TEOpHEH  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MU
MPOCTHIX M CJIOKHBIX BEIIECTB MO IpymHIaM M MepuojiaM. 3HaUeHUE TePUOIUIECKOT0
3akoHa /. 1. Menaeneena.

XuMH4YEeCKass CBA3b. BuHIbl XMMHUYECKOW CBSA3U: KOBAaJCHTHAas, HMOHHAas,

MeTaimyeckas. MexaHu3mbl  00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM
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Y IOHOPHO-aKIENTOPHBIA. DHEPrus W JiuHa CBsi3u. [[OoMapHOCTH, HANPaBICHHOCTH
Y HACBIIIAEMOCTh KOBAJICHTHOW cBsi3u. KpaTHele cBsisu. Bongopoanas cBA3b.
MexXMONEKYIpHbIE B3AUMOJICUCTBUS.

BaneHTHOCT, U BaJ€HTHBIE BO3MOXKXHOCTH aTOMOB. FI/I6DI/II[I/I33,I_[I/I$I ATOMHBIX

opOutasieii. CBs3b D3JIEKTPOHHOW CTPYKTYpPhl MOJEKYJI C MX T'€OMETPUYECKUM

CTPOECHHEM (Ha MPUMEPE COEIUHEHUI 2JIEMEHTOB BTOPOTO NEPHUOA).
[IpencraBienne O KOMIIEKCHBIX coeluHeHHusX. CocTaB KOMIUIEKCHOTO HOHA:

KOMHJI@KCOO6p3,30BaTCJIB, JIUIraHABbI. KoopaunanmuonHoe uymcjo. HomeHkmarypa

KOMIIICKCHBIX  COCAMHCHMI. 3HaUCHNE KOMINUICKCHBIX coequHeHui. IloHstue

0 KOOPJAMHAIITMOHHON XMMUHU.

Bemecrsa MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO CTPOCHHS. Tunel
KPUCTALTUYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonstue O IUCIICPCHBIX CHCTCMaAX. HNctunnbie PaCTBOPHI. [IpencraBieHue

O KOJUIOMJHBIX pPaCTBOpAx. CriocoObI BBIPAXXCHUA KOHOCHTpAOUHW PACTBOPOB:

MaccoBasi JOJs BEIIeCTBAa B pacTBOpPE, MOJISIpHAass KOHLEHTpauus. HaceleHHbie
Y HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanuss u HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. [pUBUATIBHBIC
Ha3BaHUA OTIEIbHBIX MPEICTABUTENECH HEOPraHMUYECKUX BEUIECTB.

Knaccupukanys XUMUYECKMX pPEaKIHd B HEOPraHWMYECKOW U OpraHuYeCcKOu
XUMUHU. 3aKOH COXpPAHEHHS MACChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS
SHEPTUU TPU XUMHUYECKUX peakiusix. TermtoBbie d(Q(EKTh XUMHUYECKUX PEaKIIUM.
TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOW peaknuu, €€ 3aBUCHMOCTh OT pas3IWYHBIX (HAKTOPOB.
['omorenHbIe U rereporeHHble peakuuu. Katanus u kataam3aTopsl.

OOpatumMbpie ¥ HEOOpaTWMBIE peaknuu. XHWMHYEeCKoe paBHOBecuwe. KoHcTaHTa

XUMHYCCKOI'O pPAaBHOBCCHA. (DaKTOpBI, BIUAOMINC Ha IIOJOXCHHC XHMHYCCKOI'O

paBHOBECHS: TEMIIEPATYpPA, AABICHUE W KOHLEHTPAUHUH BEIIECTB, YYaCTBYIOIIUX

B peakumu. [Ipunnun Jle [laTense.
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Onektponutnyeckas aucconuanus. CuiabHbIE U ciadble 31EKTPOIUThL. CTeneHb

aucconuanuu. MOHHOE MPOU3BEACHUE BOJIBI. Cpej:[a BOOHBIX paCTBOPOB: KUCJIOTHAA,

HeWTpaibHas, menounas. Bogopoausiit mokazarens (pH) pactBopa. I'maponus coneit.
Peakiiuu nonHoro ooOMeHa.

OKUCIUTENHLHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTEINb
U BOCCTaHOBHUTENb.  [Ipolecchl  OKHCIEHUS ¥ BOCCTAHOBJIEHHUs. BaxHeilmue
OKHCITUTEIW U BOCCTAHOBHUTENH. MeETOo »AIEKTpPOHHOTO OamaHca. IJIEKTPOJIH3
PacTBOPOB U PacIjIaBOB BEIIECTB.

OKCIepUMEHTAJIbHBIE METOJbl M3YyUYEHHsS BEIIECTB U WX MPEBPAIICHUI:
paslioKeHrue TEepOKCHJIAa BOJOPOJAa B MPUCYTCTBUM  KaTajau3aTopa; MOJEIu
KPUCTAJUTMYECKUX PENIETOK; MPOBEICHUE PEaKIMii MOHHOTO OOMEHa; OIpe/elieHUue
Cpeabl PAcTBOPOB C MOMOIIBID HMHAMKATOPOB;, HW3YUYCHHE BIIUSHUS Pa3JIMIHBIX
(akTOpoB Ha CKOPOCTh XHMHYECKOM pEaKIUud U MOJOKEHHUE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast xumust

ITonoxenue HeMetaiuioB B [leproanyeckoil cucreMe XUMHUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa W OCOOGHHOCTH CTPOEHHUS HUX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJIJIOB. AJUIOTpONHUS HEMETAIOB (Ha MpuMepe Kuciopopaa, cepsl, (ocdopa
U yTJIepoa).

Bomopon. Tlomydenwe, Qusnueckue ¢ XMMHUYECKHE CBOWCTBA:  PEaKIUU
C METaJUIaMU M HEeMeTaulaMU, BOCCTAaHOBUTEJIbHBIE CBOMCTBa. ['uapuabl. TominBHbBIE
3JIEMEHTHI.

l'anmorensl. HaxokaeHue B mpupoje, CHOCOOBI  IMOMy4YeHHs, (PU3HUECCKHC
1 XUMUYECKHE CBOMCTBA. ['alloreHOBOAOpOABI. BakHeWIme KHCIOPOICOICpKAIIUE
COCIMHEHUS TaJIOreHOB. JlabopaTopHbIE M MPOMBINUICHHBIC CIIOCOOBI IOYYCHUS
rajoreHoB. [[pyMeHeHne TaJOreHOB U UX COCTMHEHU.

Kucnopon, o30H. JlabGopaTopHble U NPOMBIIIJIEHHBIE CHOCOOBI  TMOJYyYCHUS

KHUCJIOpOJa. du3nuecKkue U XUMHUYECKHE CBOMCTBA U IIPUMCHCHUC KHCJIOpOda
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1 030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenue B mpupojie, CocoObl MoaydeHus, (PU3NYECKUe U XUMUUYECKUE
cBoictBa. CepoBoaopoa, cyiabduasl. Oxcup cepoi(IV), okcun cepri(VI). Cepuucras
U CepHasi KUCIOThI U UX coiid. OCOOEHHOCTU CBOMCTB CepHOM KUCNIOTHI. [Ipumenenue
Cepbl U €€ COCTMHEHUN.

Azor. Haxoxnenue B npupojie, Coco0bl MoiayyeHus, GU3n4ecKkue u XuMUYecKue
cBoiicTBa. AMMHAaK, HUTpUAbL. OKCUIBI a30Ta. A30THCTas U a30THas KUCIOTHI M UX
comd. OcOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpumeHeHue as3ora WU ero
COEIMHEHUN. A30THBIE Y10OpEHUSI.

®ochop. Haxoxmenue B npupojge, CHnocoObl  MoOdydeHus, (uznueckue
u xumudeckue cBoictBa. Dochuasr u pochun. Oxcuanl (ocdopa, dochopnas

kuciaora u eé conu. MertadbochopHas u nupodochopHas KUCIOTHL, dochopucTas

u bochopHoBatrcTas kuciaotel. Ilpumenenue d¢ochopa U ero CoeTUMHCHUH.

docdopHbIe YyI0OpEHUS.

VYrnepon, HaxoXJaeHHE B Mpupojae. AJuioTponHble Moaupukanuu. dusmdeckue
U XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcun
yraepoaa(Il), okcun yrinepona(IV), yroiapHas KuciaoTa u €€ coi. AKTUBHUPOBAHHBIN

yroab, ancopbums. DymnepeHbl, rpadeH, yriepojaHble HaHOTPYOku. IlpuMeneHue

IPOCTHIX BEHIECTB, 00PA30BaHHBIX YTIIEPOJIOM, U €r0 COCTMHECHHM.
Kpemunii. Haxoxngenue B mpupoje, CHocoObl MONy4deHUs, (HU3NIECcKue
U xumuueckue cpoiicTBa. Okcupa kpemHusi(IV), kpeMHHEBas KUCIOTa, CUJIHKATHI.
[Ipumenenue kpeMHus U ero coenuHeHu. CTeK0, ero Nojiyd4eHue, BUJIbl CTEKIIA.
[Tonoxenne wmetamnoB B [leppoandyecko CHUCTEME XUMHYECKUX DJIEMEHTOB.
Oc00OEHHOCTH CTPOEHUS MIEKTPOHHBIX 000JI0YEK aTOMOB METAJUIOB.

PaCHDOCT[)aHeHI/IC XMMHUYECKHUX 3JI€MEHTOB-METAJJIOB B 3¢ MHOMU KOp€.

O6ume Qusnueckue CcBOMCTBa MeTaioB. IIpuMeHeHHWe MeTayuioB B OBITY
u Texauke. CIIaBbl METAJIIOB.

DNEKTPOXUMUYECKUN psAll HanpskeHU metaiuioB. OOmme crnocoObl Mony4YeHust
61



METAJUIOB: THAPOMETAIUTYPrus, MUPOMETAILTYprusi, ekrpoMeraiutyprud. [lonstue
0 Koppo3uu MeTaJIoB. CriocoObl 3alUThI OT KOPPO3HUH.

O6mast xapakrtepuctuka MeTauioB I[A-rpynmel  Ilepuoanyeckoil  cUCTEMBI
XUMHYECKUX 3JIeMEeHTOB. HaTpuil u kanuii: nmonydyenue, GU3MYECKue U XUMHUUYECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMU.

Obmas  xapakrepuctuka MmetauioB [IA-rpynmsl  [lepuonmyeckoit  cuctembl
XUMHYECKHUX AJIEMEHTOB. Maruuii v KaJlblIUii: ModyYeHue, (PU3NIECKue U XUMUUECKUE
CBOICTBA, NPUMEHEHUE TMPOCTHIX BEIIECTB M UX coeAuHeHuM. JKECTKOCTh BOABI
U CIIOCOOBI €€ yCTpaHEHUs!.

AJOMUHUIN: TIONydeHue, (U3NYECKHe | XUMHYECKUE CBOWCTBA, NPUMEHEHUE
OpOCTOTO  BEIIECTBA M €ro  coeAuHeHuil. AmdoTrepHble CBOMCTBAa  OKCHIA
Y TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast ~ XapakTepucTUkKa  MeTayioB  nmobouyHsix  moarpymm  (b-rpymm)
[lepuoanyeckoi cuCTEMbl XUMHUYECKUX 3JIEMEHTOB.

du3znueckue | XUMHUYECKHE CBOWCTBA XpOMa U €ro coeauHeHuil. OKcuabl
u ruapokcuansl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpOMATHI, HX
OKHUCIUTENbHBIE CBOKCTBA. [loilyueHne u npuMeHeHne Xpoma.

DU3UYECKUE U XUMHAYECKUE CBOMCTBA MApraHila U €ro CoeAuHeHui. Baxkneiimme
coenuHenus  mapranua(ll), wmapranma(IV), wmapraana(VI) wu mapranuma(VIID).
IlepmaHraHat Kanusi, €ro OKUCIUTEIIbHBIE CBOKCTBA.

duznuecknue H XMMHYECKHE CBOMCTBA JKelie3a M ero coeauHeHui. OKCHIEBL,
ruapokcuasl u conu xkeneza(ll) um xeneza(Ill). I[lomyuenue u mpuMeHEHHE >Kele3a
U €ro CIUIaBOB.

dU3NYECKUE W XUMHYECKHUE CBOMCTBA Meau U e€ coeauHeHuil. IllomydeHue
Y IPUMEHECHUE MEIU U €€ COCTMHEHUM.

[{uuk: monydenue, GU3NIECKUE U XUMHUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOIMCTBA
OKCHJAa W TMAPOKCHJA UHWHKA, TUAPOKCOKOMIUIEKCH LHMHKA. [IpruMeHeHue unHKa

U €r0 COEIMHEHUH.
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OKCTEPUMEHTALHBIE METOJbI M3YUYCHUS BEIIECTB M UX MPEBPAIICHUN: W3yUCHUE
o0pa3IioB HEMETaJJIOB; TopeHue cepbl, ¢docdopa, xeine3a, MarHus B KUCIOPOJE;
W3y4YCHHE KOJUICKIUH «MeTaulbl | CIUIaBB», B3aWMMOJCHCTBHE  IIEIOYHBIX
Y IICJIOYHO3EMENIBHBIX ~ METaJIJIOB C BOIOHU (BO3MOKHO UCII0JIb30BaHUE
BUJICOMATCPHUAIOB); B3aMMOJICHCTBHE IIMHKA MW JKeJe3a C pacTBOpPAMH KHCJIOT
U 1IIeJIOYCH; KaueCTBCHHBIC PEaKIIMU Ha HEOPraHWYECKUE aHWOHBI, KATHOH BOJOPO/Ia
¥ KaTHOHBI ~MCTAJJIOB; B3aMMOJCHCTBHE THJIPOKCUIOB QIIOMHUHHUS U ITUHKA
C pacTBOpaMu KHCJIOT M IIEJIOYEH; PEIICHUE dKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«lanorensr», «Cepa ue€ coeauHEHUs», «A30T H Pochop H UX COCAUHCHHS,
«MeTajutbl TJIABHBIX TOATPYIID», «MeTauTbl HOOOYHBIX ITOATPYIII).

XUMUS U )KU3Hb

Posib XuMuu B 00ECTICUCHUH YCTOMYMBOTO PAa3BUTHUS YCIIOBEUCCTRA.

[loHsiTHE O HayYHBIX METOJAX MO3HAHUS U METOJIOJIOTUU HAYYHOTO UCCIIEOBAHMUS.

Hay4Hble NpUHIUITBEI OpraHU3aliil XUMHYECKOTO TPOU3BOACTBA. [IpoMbIlIIeHHbIE
CIocOoOBI TIOJIYYEeHHsI BXKHEWINMX BelIeCTB (Ha NMpuUMepe MPOM3BOJICTBA aMMHUAKa,
CEpHOM KHCIOTHI, MeTaHoJia). [IpoMbllieHHbIE CHOCOOBI TMONY4YEHHUS METaJIOB
U CIUIaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIeH CpeAbl M €ro IOCIEICTBUS.

I[TpobGisiema 1iepepabOTKM  OTXOJOB W MOOOYHBIX IPOJVKTOB. PoOJIb XUMHUH

B 00€CIIEYCHUHN dHEPIeTHIECKON 0€30MacHOCTH. [IpHHITUIIBI «3eAEHON XUMUNY.

Xumus " 310pOBbe uenoBeka. JlekapcTtBeHHble cpeactsa. IIpaBuia ucnonp3oBanus
JIEKapCTBEHHBIX IpernaparoB. Poinp XuMuM B pa3BUTUN MEIULIUHBL.

XVUMUS TIMIIM: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIE n00aBku. Ponb xumun
B 00ecTieueHNH MUIIEBOI 0€30MaCHOCTH.

Kocmetrnueckne w mapdromepusie cpeactBa. beitoBas xumus. [IpaBuna
0€30macHOr0 MCTOIB30BaHUS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOW KU3HH.

XUMHUSI B CTPOUTENBCTBE: BaXHEUIIME CTPOUTEIbHbIE MaTepuaibl (LIEMEHT,
OeTOoH).

XUMUS B CEIIBCKOM X03sHicTBe. OpraHM4ecKre U MUHEpaJbHbIC YI0OpEHHUS.
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COBpCMeHHBIC KOHCTPYKOMOHHBIC MaTCpualibl, KpacCKH, CTCKJIIO, KCEpaMHKa.

Martepuaisl JUII DJIEKTPOHUKH. HaHOTEXHOIOTHH.

PacuéTHble 3a1a4un

Pacuétel: Macchl BemiecTBa Wi 0ObEéMa Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEILlECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB; MACCHI
(00BEMa, KOoTMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEIICCTB UMEET
npuMecu; Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CIIU OJTHO U3
BEIIECTB JIaHO B BUJE PACTBOpa C ONMPEAECIEHHOW MACCOBOM JI0JIEM PAaCTBOPEHHOIO
BEILIECTBA; MAaCCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPAallUM BEILIECTBA B PAcTBOPE; I0JIU
BBIXO0/1a TPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€H NPU H3y4YeHUHU OOIIeld W HeOpraHWYECKOU
xuMuHU B 11 Kimacce ocyIecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAy4YHbIX TOHATHWA, TaK W NOHATUM, MNPUHATBIX B OTACJIBHBIX MpPEeAMETax
€CTECTBEHHO-HAYYHOTI'0 [IUKJIA.

OO1mue ecCTeCTBEeHHO-HAy4YHbIE TIOHSTHUS: SIBJICHWE, HAy4dHbId (HaKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJIu3, CHHTE3, KIacCHU(HKAIUS, TEPHOJUYHOCTh, HAOJIOJICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
H30TOIIbI, PAANOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUNA YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, WJICAIBHBIA ra3, (GU3NYCCKUC BEIUUUHBI,
€IMHULIBI U3BMEPEHUSI, CKOPOCTh, SHEPTHSs, Macca.

buonorus: kieTka, opraHm3M, 3KOCHUCTEeMa, Oumocdepa, MeTaboau3M, MaKpo-
1 MHKPODJIEMEHTBI, OCJIKH, XUPBI, YTICBOJBI, HYKICHHOBBIC KHUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MMOTOK SHEPTUHU B SKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbl€, TOILUIHUBO,

PECYPCHI.

TexHoIorus: XuMHUYecKas IMPOMBIIIJICHHOCTb, MCTAJLIYPIrusa, CTPOUTCIBHBIC
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MaTcpualibl, CEIBbCKOXO03IMCTBEHHOE IMPOU3BOACTBO, IMHMIICBAsA IMPOMBIIIJICHHOCTD,
@apMaHCBTHqCCKaH IIPOMBIIIIIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKHUX ITPCIIapaTos,
MMPOU3BOACTBO KOHCTPYKIHOHHBLIX MATCPHUAJIOB, 3J3JICKTPOHHAsA HNPOMBIINIICHHOCTD,

HAHOTCXHOJIOTHMH.
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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 opraHnYecKON XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE B TOJYYECHUU HOBBIX BEIIECTB
Y MaTepHUasoB.
DJIEKTPOHHOE CTPOECHHUE aTOMa YIJIepoa.
MexaHu3mMbl  00pa3oBaHMsI ~ KOBAJCHTHOH  CBS3HU
(OOMEHHBIN U IOHOPHO-AKIETITOPHBIH ).
1 Teopust crpoeHuss opraHudeckux coemuHeHnid A. M. bBytieposa..  JlaGopaTopHbIi ONBIT: —

MOJIETMPOBAHKE MOJIEKYJI OPTaHNMYECKUX BetecTB. Kimaccudukanum opraHnyecKux BEIecTB. .

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

paaukaine, Hykieopuie u dIeKTpodue.




CtpykTypHBIE POPMYIIBI U BUIBI U30OMEPUH.

Bxonnast koHTposibHas paboTa

B OpFaHquCKOﬁ XUMHUU.

OcoOeHHocTu U KJaccuuKaims OpraHUYECKUX

peaKuHﬁ. OKXHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakuun

MPEBPAILCHUMN.

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

Pa3znen 2. YrieBogopoabl

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-ruOpuausanus aTOMHBIX opOMTaNel yriaepona,

(pactBopumocTh). IlpakTudeckas pabora No

JemoHctpanus: 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.

XUMHWUYECKUE CBOMCTBA ajkaHOB.lIpencrTaBieHune 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. HenpeneabHble YyIi1eBOAOPOAbI:
AJIKeHbl, AJTKaHEeHbI, ATKUHBbI.
Tema 6. 'aioreHNPoOU3BOAHBIE

yIJ1eBOI0PO/I0B .

194.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH Psil.

ANKEHOB: (PM3UYECKUE CBOICTBA.

OTUJIEH U IPONWIEH — MPOCTEUIINE IPEACTABUTEIN

AnkeHBl: SP’ruOpuaM3alds aTOMHEIX opOuTaseil

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 — Xxumuyeckue cBoiicTBa. llpaktuueckas 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'amoOreHNpOU3BOAHBIE YIIIEBOJOPOIOB 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: BaXKHEHIIe XUMUYECKHUE CBOMCTBA U UX NoJydeHue. JJabopaTopHbIi ONbIT: — 1
O3HAaKOMJIEHHE C 00pa3laMu IJIaCTMAcCC, 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 OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKHH psl. ALIETHIEH — MPOCTEeHIINI 1
IpEeJICTaBUTENb ATKUHOB: COCTAaB, CTPOEHUE, (PU3MUECKUE CBOMCTRA.
AJKUHBI, XUMUYECKHE CBOWCTBA, IOJIYyYECHHE U 1
IPUMEHEHHE
[Mpaktuueckas padora Ne 3. [lonydenue aneruneHa 1
Y U3YUYCHHUE €T0 CBOMCTB.
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 OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0
XUMHYECKUX CBOMCTB WK CIIOCOOOB MOJyYEHHUS.
1P| TIpomexyTrouHass KOHTpOJIbHAsI paboTa 1
[IpencraBnenue 00 OpPUEHTHPYIOIIEM JEHCTBUU 1
3aMecTuTeseil B OEH30JIbHOM KOJIBLIE Ha MpPHUMEPE
AJKWIbHBIX PAJUKaJIOB.
XUMUYECKUE CBOMCTBa OeHzona U €ro 1
TOMOJIOTOB: OKHCIJIEHHE TOMOJIOTOB OeH30J1a.
1| T'enermyeckas CBA3b yIJIEBOJIOPOAOB, IPUHANICKAIINUX K PA3IMYHBIM KJIaccam 1
CnocoOb1 IIOJTyYEHUS apOMaTUYECKUX 1
YTJIEBOAOPOJIOB. Ocobennoctu XUMHYECKUX
CBOMCTB cTHpoJia. [lonmumepusanus ctupona.
Beluncnenusa: — YCTaHOBJIEHHE 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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IIpupoaHbIe HCTOYHUKH YIII€BOAOPOLOB.

['eHeTHUeCKast CBSI3b MEXKIY PA3IMUYHBIMU KJIACCAMU 1
YTJIEBOJIOPOJIOB.
['eHeTnueckas CBA3b MEXAY Pa3IMUHBIMU KJIacCamMu 1P
YTJIEBOJAOPO/JIOB.

[TponykThl mepepaboTku HEPYTHU U KAMEHHBIH YTOJIb. 1
Boiuncnenus: — OmnpeaeneHue  MOJEKYISIPHOU 1
bopMyJTbI KUCIOPOAOCOAEPHKAIIETO OPraHUIYECKOTo
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
[IpenenbHple  OAHOATOMHBIE CHUPTBHL:  HU30MEPHUS, 1

kinaccupukamus. Pu3nyeckue CBOWCTBA U MOJTyUYEHUE.
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 XUMUYECKUX CBOMCTB.

deHOoJT: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBRA.

deHo. KauecTBeHHble peakiuu Ha  (QeHod.

denondopmanpaeruHas cmoia.

[IpakTnueckas pabora No 4. Pemienune
IKCIIEPUMEHTANBHBIX 3a7ady 1o Teme «CrupThl

U (HDEHOJIBI.

Tu

Tema 7. Anbaeruabl. Kap6oHOBbIE KMCJIOTBI.

CioxxkHbIe Y3(pUpbI

Tema 8. Anbaernabl. Kap6oHoBbIe KHCJIOTHI.

Cioxnblie 3pupbl. ZKupbl

214

AJbIeruabpl U KeTOHBI. JIaGopaTOpHBIE OTBITHI:

— OKHCJICHHUE aJbJeTuI0B aMMHUAaYHbIM pacTBopoM okcuaa cepedpa(l) u rugporcuaom meau(Il).

DNEKTPOHHOE CTPOCHUE KAPOOHWIBHOW TPYIIIHI.
['oMonorudeckue psabpl  alubIECTUIAOB M KETOHOB:

U30MEpHS.

IIpencraBiaenue 0 MEXaHU3Me peaxkim
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HVKJ'IGO(bI/IJ'IBHOFO OPUCOCAMHCHUA AJIbACTUAOB.

CDOpMaJIBIIeFI/II[, alCTAJbACTUI: IOJTYUYCHNUEC U IIPUMCHCHHC.

Boluucnenus: —  ompenesieHHE — MOJEKYJISIPHOM
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 CBOMCTB MYPaBbUHOM KUCIOTHI.
Mnoroo6pa3zue KapOOHOBBIX KHCJIOT.

[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 OJICMHOBAas KUCJIOTHI. MEbla.

IlonsaTue O CMHTCTHYCCKHUX MOIOIINX cpeacTBax

CMCQ).

IlonsaTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT —

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

aMHiaX, HUTpujiax.

CrnosxHble 23¢Upbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOSIN3 CIIOXKHBIX 3(PUPOB.

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, Qusudyeckue 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 HaA NPUMEPE  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

pacTBoOpa 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, aHeTaTHBIﬁ
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MIENK).

Pa3nen 4. A3orconep:kaniue 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,CHOCO6]':>I

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 monukoHaeHcaIuy, 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 COETUHEHUM. 1
[IpencraBienue 0 CTEpPEOPEeryJIIpHOCTH 1
U HaJIMOJICKYJISIPHOU CTPYKTYPE NOJUMEPOB.
[IpakTudeckass padora Ne 7. PemieHue skcnepumeH- 1
TalbHBIX  3amad 1o  Teme  «Pacmo3HaBaHue
OpraHUYECKUX COCTUHEHUN.
1| IInacTtMaccsl. 1
[Tnactmaccsl. [Mosumepsl CHEIHATBLHOTO 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

pa3siiInYHbIMHU KJIaCCaMH OPTraHUYCCKHX COQZ[I/IHGHI/Iﬁ

1P

1 4 B Heaea10, Bcero 34 4 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 ocHoBbl xuMuu (1249\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
KopnyCKyJIsipHO-BOJIHOBON AYJIM3M, JBOWCTBEHHAs 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| DnektpoHHas 00osoYKa. 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 | BxoaHast KOHTpoJIbHAsS paboTa. 1
O060011eHre U cUcTeMaTH3aIus 110 TEME. 1

PaGota ¢ recramu B popmate EI'D
YPpOK KOHTPOJIsI 3HAHUM 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

Baneutnocth. 'HOpuIM3ams arTOMHBIX OPOUTAJIEH.

DNEKTPOOTPHUIATEIBHOCTb.

HpCI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX COCANHCHUAX.

HomeHknarypa KOMILIEKCHBIX COEIUHEHUH.

3HaueHne KOMIUIEKCHBIX coenuHeHuu. lloHgTue

0 KOODJIVHAIIMOHHON XUMUH.

[lonstue o AUCIICPCHBIX CUCTCMaAX.

CriocoObl  BBIp@KEHHUSI KOHIIGHTPAIlMU PACTBOPOB:

MacCoBas JOJIA BCIICCTBA B PaCTBOPC, MOJIIpHAA
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KOHLCHTpAIM.

HacpliieHnnble Y HEHACHIILIEHHbIE pacTBOpBHI, 1

pacTtBOopuMOCTb. KprcTtammoruaparsl.
1| Knaccudukauus HeEOpraHMYecKUX CcoOeAMHEeHHH.. ['eHeTuueckass CBsI3b HEOPraHWYECKHUX BEULIECTB, 1

NPUHAJIEKAIINUX K PA3TUYHBIM KlaccaM
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
TepMoxumudeckrue ypaBHEHHUS.

Borunciienus 1

— TerIoBoro 3P (deKTa 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 XUMHYECKOTO PaBHOBCCHI..

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

Beinonnenue ympaxHeHuil no Temam: CHIIbHBIE
U cinalble 31eKTponuThl. CTEeneHb JUCCOIHAIIIH.

Peakunnu nounoro oomMeHa.

Pemenue 3ana4d no teMe: XMMHYECKOE PABHOBECHE

CunbHBbIE U cl1a0ble SJICKTPOJIUTHI.

JlaGoparopHasi padora

83




— OIIPCACIICHUC CPCAbI paCTBOPOB BCUICCTB C ITIOMOIIBIO YHUBCPCAJIbHOI'O MHANKATOPA.

HNoHHOE MPOU3BE/ICHUE BOBI. 1
['maponus conen. 1
1 | OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH. 1
OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIC peakiiui. MeToa 1
3JIEKTPOHHOIO OayiaHca
DIIEKTPOJIU3 PACTBOPOB U PACILIABOB BEIIIECTB. 1
1P | IIpomesxyTouHasi KOHTpOJIbHAsI paboTa 1
Pa3nen 2. Heoprannyeckas xumus (164\514)
(8+1)u Tema 4. HemeTasliibl 294
BrruncneHust o XUMHYECKUM PEaKIUsIM 1
BrruncneHust mo XUMHYECKUM PEaKIUsIM 1
1| HemeTtamisbl. 1
Bonopon. Ilonmyuenme, ¢u3ndeckue U XUMUUYCCKHE 1

CBOMCTBA.
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JlabopaTopHbIe ONBITHI
1. KauecTBeHHbIE peakIIui Ha HEOPTaHUYECKUE MOHBI

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 Y MPOMBIIIICHHBIC CITOCOOBI
MOJIyYeHHS TaloreHoB. [I[puMeHeHne rajioreHoB 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

Cephl U €€ COCTMHEHUM.

JlabopaTopHbie U TIPOMBIIIIJICHHBIE 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

NOJIy4eHUsI, 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.

Kpemnuii.  Haxoxpaenue B mpupoje,  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 skcneprUMEHTANBHBIX 33/a4 [0 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| Xumuyeckue cBOMCTBAa BAXKHEMIIINX METAIIIOB, 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 Qusnueckue cBoicTBa MeTauioB. CIUIaBbl METAUIOB. DIEKTPOXMMHUYECKUW DsII HAMPSIKEHUN 1

MCTAJIJIOB.
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OOmast ~ xXapakTEepUCTHUKAa  METAUIOB  MOOOYHBIX

noarpym (b-rpyrm)

Pu3nyecKkue U XMMHUYECKUE CBOWCTBA MapTraHIia U €ro

COECIMHEHUH.

O61ume cnocoObl MOJy4YeHUs METAJUIOB. 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 3aUThL OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

BoruucieHusi no XuMu4eCKUM PCAKIMAM.

IIpakTHyeckue padoThl

No 7. PemeHne sKCneprMEHTaJbHBIX 3a/1a4 IO TEME

89




«MeTaibl TOOOYHBIX MOATPYIII.

O06o0uienne u cucremaruzanusi no teme: «OOmme 1
cBoiicTBa MeTtaiyioB. OOmmMe cnocoObl MNOTy4YEHUs
MeTauioBy». 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
O060011eHne 1 cuctemMaTu3anus 1mno Teme «MeTauiby. 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».
NroroBasi kKoHTposbHAsA paboTa 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 0OECTHEUEHUH SKOJOTHUYECKOW, DHEPreTUYECKOW M THUIIEBOM O€30MacHOCTH, Pa3BUTHU 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
MOCJICJICTBUSI.

1 | [Ipeacrasnenust 00 00X HAYYHBIX TPUHITUIIAX TPOMBIIIUIEHHOTO MOTYYEHUS! BAKHEHUIITNX BEIIECTB. 1
HayuHble OpUHIUOBI OpraHU3alUA  XHUMHYECKOTO 1
MIPOU3BOJICTBA.
[IpoGiema  mepepaOOTKU  OTXOJOB ¥ MOOOYHBIX 1

IIPOAYKTOB.
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YenoBek B MHUPC BCHICCTB U MATCPUAJIOB.

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

XUMHUS U 3I0pOBbE YETIOBEKA. 1
Pemenue 3anay B popmare 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
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