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HOACHUTEJIBHAA 3AIIMCKA

MogenbpHasi CHHXpOHU3UPOBaHHAs pabouasi mporpamMma 0a30Boro U yriyO0a&éHHOTo
uzydyeHus npenmera «Xumus» B 10-11 kiaccax paspabotana Ha ocHoBe Paboumx
mporpaMMm cpeaHero oOmiero oOpa3oBaHusi 10 XuMuUU (0a30BBIM  ypOBEHb,
yTIyOJIEHHBIM YpOBEHB), OJOOPEHHBIX pelIeHHEeM (eaepantbHOro y4eOHOo-
METOANYECKOro 00beAMHEHUs 10 001IemMy oOpa3zoBanuio oT 29.02.2022r., mpoTOKOI
7/22, cocraBiaeHHbIX Ha ocHoBe denepanbHOro 3akoHa or 29.12.2012 Ne 273-®3
«O06 o6pazoBanuun B Poccuiickoit denepanuu», TpeboBanuii Kk pesynbTaTam
OCBOCHUSI OCHOBHOW 00pa30BaTelIbHOM MpOrpaMMbl CPEAHEro OOIIEro 00pa3oBaHusl,
npeacTaBieHHbIX B DenepanbHOM TOCYJIAPCTBEHHOM O0pa30BaTEIbHOM CTaHIIapTe
cpeaHero odmero oopasoanus, (yTBepaEH Mpruka3oM MHUHHUCTEPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
aBrycta 2022 1.), ¢ yuérom «KoHIenmuu mpernogaBaHus y4eOHOro ImpeamMera
«Xumus» B oOpa3oBaTenbHBIX  opranusamusx  Poccuiickoit ~ ®enepanuu,
peanu3yroMX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MporpamMmbl»  (yTBEpXkKAeHa
Pemenniem Komnernn Munnpocsemenus Poccun, mpotokoin ot 03.12.2019r. Ne T1K-
4BH) u (enepanbHON paboueit mporpamMmbl BocmuTaHus. OCHOBY MOAXOIOB K
pa3paboTKe MOJICTbHOW CHHXPOHU3UPOBAHHON pabouell mporpamMmbl 6a30BOTO U
yrayonéuHoro m3ydeHus npeamera «Xumus» B 10-11 kmaccax, K ONpeaesieHUIO
oOmielt crpaterun OOyYEHHUs, BOCIUTAHUS M PAa3BUTHSA OOYYAIOIMIUXCS CPEICTBAMU
y4eOHOTO TpeaMera «XHUMHs» Ha 0a30BOM YPOBHE COCTABWIIM KOHIICTITYyaJIbHBIC
nonoxkeauss PI'OC COO o B3aMMOOOYCIOBICHHOCTH II€NIeH, COAEpKaHus,
pe3yiabTaToB O00ydeHHs] M TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
N3yuenne  mpeamera,  peanuzyemMoe B ycioBuSX  auddepeHnupoBaHHOTO,
npodunbHOrO  OOy4eHWs, Tpu3BaHO  oOecnedynTh  001E00pa30BATEIBHYIO
1 OOIIEKYJIbTYPHYIO TOJIOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO JJIs

agamnranmm HUX K 6BICTpO MCHAIOIMMUMCA YCIOBHAM KXHN3HM B COOUMYMC, a TAKIKC JIA
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IMPOJOJIZKCHUA O6y‘I€HI/IH B CpCOAHHUX cri€ouajJlbHBIX H BBICIIHX y‘—Ie6HBIX

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

B cooTBeTcTBUM C JaHHBIMU TOJIOKEHUSIMU MOJCIbHAST CUHXPOHU3UPOBAHHAS
pabouasi mporpamMma CpeIHero oOmiero oOpa3oBaHUs (6a30BBIN  YpPOBEHB):
yCTaHABIIMBaeT  oOs3aTeabHOE  (MHBApMAHTHOE)  MPEIMETHOE  COJEepKaHMUeE,
OTIPENIeNIACT KOJUYECTBEHHBIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKH HA KaKJIOM
JTane M3y4YeHUs TMpeaMera, NPeayCMAaTPUBACT MPUHIUIBI CTPYKTYPUPOBAHUS
COJIEp>KaHMsI ¥ PACIIPEICJICHHS €ro Mo KjiaccaM, OCHOBHBIM pa3JiejiaM U TeEMaM Kypca;
TaéT MPUMEPHOE pachpe/esicHHe YYeOHBIX YacoOB IO TEMATHYECKUM paszjieliaM,
PEKOMEHyeT MPUMEPHYIO TOCJIEI0BATEIFHOCTh U3YYCHHUS! OTJEIBHBIX TEM Kypca C
y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€HM, JIOTHKH y4eOHOTO
mpoliecca, BO3pacTHBIX  ocoOeHHocTed  ydammxces 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 MPOTpaMMBbI  CpeHEro o01mero o0pa3oBaHusl (JTMYHOCTHBIX,
METANpeIMETHBIX, TMPEJAMETHBIX), OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
JESTEIHHOCTH YYCHHKA 10 OCBOCHUIO cojep:kanus npenmera. [lo Bcem Ha3BaHHBIM
MO3UIMSAM B TporpamMme coOJo/ieHa TpeeMCTBEHHOCTh ¢ Pabodeit mporpammoit
OCHOBHOTO 0011ero oopasoBanusi mo xumun (s 8—9 kiaccoB o0pazoBaTeIbHBIX

opraHu3aiui, 0a30BbI YPOBEHB).

MopenbHass ~ CUHXpOHU3MpOBaHHAas  paboyass  mporpaMma UMEET  Iellb
CUHXPOHHU3UPOBATh COJEpKaHHE Y4YEOHOro MpeaMeTra JUisi HM3yYeHHs] MpeaMeTa

«Xumusi» B 10-11 xmaccax B paMkax MyIbTUIIPO(DHIBHOTO y9eOHOTO TUTaHA.



Henn u 3amaum y4yeOHOro mnpeameTa «XHUMHs» B COOTBETCTBYIOIEM pa3jeie
MIPOrpaMMBbl MPEACTABIECHBI COBMECTHO, KaK JUisl 0a30BOr0, mak u 0Jis yenyO1éHHO20
yposHeli*.

B paznene [Inanupyembie pe3ynabTaThl OCBOSHHSI y4eOHOro mpeamera «XHUMHS»
CUHXPOHM3aLUsl MPEJCTaBlIeHa B BUAE JONOJHEHHUsI K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpenmeTHble pe3yNabTaThl, JOCTUTaeMble OOYYAIOUIMMUCS Ha YrIIyOJIEHHOM YpOBHE
M3y4EeHUs XMMMH, BBIIEICHBI KyPCUBOM .

B paspenax ConepxanHne martepuana U TemMaTH4eCKOe IJIAHUPOBAHHE HMEETCS

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

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

B pasnmene Temaruueckoe IUIAaHUPOBAHWE TMPUHIIMI CHHXPOHU3AIUU TIPOSIBICH
CJIeYIONIMM 00pa3oM: Yachl HENETbHOW HArpy3ku Juis yriayOia€éHHOro u 06a3oBOro
YPOBHEH yKa3aHbl TAKMM 00pa3oM, YTO OJHA TeMa (OJMH Yac B HEJCINI0) eIuHa IS
IBYX YpOBHEH, a OCTaJbHbIE JBa Yaca M TEeMbl HENENbHOM HArpy3Ku IS
yriayOa€HHOTO YPOBHS YKa3aHbl B CTPOKAX HUXKE U TOJIBKO IS ATOro ypoBHs. YacTb
PE3EPBHBIX YacCOB TMO3BOJMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YACOB B TeMax
M3YYCHHMsI, a TAK)Ke OPTaHU30BaTh U TEMATHYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
U Ha yriyOJ€HHOM YPOBHSIX, U UTOTOBOE MOBTOpeHHE; B rpadax «KommdyecTBo yacos

yKa3aHbl TAK)K€ T€ Yachbl, KOTOPbIE B3AThI U3 pe3epBa (yKa3zaH CUMBOI «P»).

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

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

COCTaB NpegMeTHbIX pe3ynbTaTtoB ocBoeHma O0IN COO.

[Ipu  dopmupoBanun Temarnueckoro TUTAHUPOBAHUS MPEAYCMATPUBATIOCH
pacripe/ieJieHue 4YacoB BHYTPU TEM U MEXAY TeMaMu C Ielbl0 0o0ecreueHus

HEJIETIbHON Harpy3Kd I OOydYarollMXCs, M3Yy4YaloIIUX XUMHUIO Ha YriayOJEHHOM
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ypoBHe. IlepepacnpeneneHue 4YacoB MeEXAY HEKOTOPHIMH TE€MaMH TO3BOJIMIIO
COXPAHUTh TEMATHYECKHI y4eOHbIH 00BEM MaTepuana, UCIOJIb30BAHUE PE3EPBHBIX
4acoB TakKe O0Oecneywio Hajduyue Yy4deOHBIX YacoB Ha 000O0IIEHHE, HTOrOBOE
MOBTOPEHUE U KOHTPOJIb y4eOHOro Marepuana. Takum oOpa3oM, CHHXPOHHU3ALUS
TEMATUYECKOT O MJIAHUPOBAHMS 0Aa30BOT0 U YIIIYOJIEHHOTO YPOBHEN M3YUEHUS] XUMUU
MOJIHOCTBIO COXpaHUJIa CoJIepkKaTeIbHbIN acnekT mporpaMmbl KypcoB 10-11 kiaccos
IUTSE MYJABTUIPO(UIBHOTO y4eOHOTO TUIaHa.

JlanHast mporpaMma sIBJISIETCS OPUEHTUPOM JUIsl COCTaBJICHUS pabo4YuX MPOrpaMm,
aBTOpPbl KOTOPBIX MOTYT MPEAJIOKUTh CBOM MOAXOA K CTPYKTYpUPOBAHUIO U
MOCJIEIOBATEIbHOCTH M3Y4YeHUsI Y4eOHOro MaTrepuana, a TakkKe CBOE BHUJCHUE
OTHOCUTEJIBHO BO3MOXXHOCTH BBIOOpAa BapUATHUBHON COCTABIISIIOUIEH COAEpKaHUs
npeIMeTa JOMOJHUTENBHO K 0053aTeIbHOM (MHBAPUAHTHOMN) YaCTH €ro COEpkKaHUs
B paMKaX pe3epBHBIX YacoB. Pe3epB yueOHOro BpeMEHU PEKOMEHIYyeTCs s
peanu3anuu  aBTOPCKUMX TMOJAXOJOB K HCIOJB30BAHUIO PAa3HOOOpPa3HBIX (QopM

OopraHu3alnuu yq€6HOPO Imponecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMWS»

XuMHYeckoe 00pa3oBaHHE, II0Jy4aeMOe€ BBIMYCKHHUKAMH CpPEIHEH IIIKOJIBI,
SIBIISIETCS HEOTHhEMJIEMOHN YacThIO MX 00pa30BaHHOCTH. OHO CIY>XHUT 3aBEPIIAIONIAM
ATAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KJIIOUYEBBIX
IIEHHOCTEW, NPUCYIIMX IEJIOCTHOM CHCTEME XHUMHYECKOTOo oOpa3zoBaHUs. ITH
IIEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB MIPUPOJIBI, (DOPMHUPOBAHUS MUPOBO33PECHUS H
o0IIel KyJabTyphl YEIOBEKa, a TAKXKE DKOJOTHYECKH 0OOCHOBAaHHOT'O OTHOIICHUS K
CBOEMY 3J0POBbI0 M MPHUPOAHON cpejae. Peanmnsyercs XuMuUeckoe 0Opa3oBaHHUE
yYaluxcsi CpeIHeH MIKOJIbI CPeICTBAMHU YUEOHOTO MpeaMeTa « XUMHUS», COJIepKaHue
¥ TIOCTPOEHHE KOTOPOTO OMpEACICHBI B MporpamMme ¢ y4é€ToMm crhenudbUuKd HayKu
XUMHH, €€ 3HAYCHUS B MO3HAHWM MPUPOALI U B MaTepHaIbHOM KHU3HU OOIIECTBa, a
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TaKkke ¢ Y4€ToM OOHIMX LeJie U MPUHIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI cpefHero oomiero obpasoBanusi B Poccuiickoit deneparuu.
Tak, Hanmpumep, npu (OPMUPOBAHUM COJICPNKAHUS TpPEeAMETa «XHUMHSI» YUTCHBI
CJIEAYIOIIUE TTOJO0XKEHUS O CrielM(pUKE U 3HAUYCHUU HAYKU XUMUH:

XUMHST KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT OCOOyI0 poJib B
COBPEMEHHOM IIUBUJIN3AINH, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJl B (JOPMHPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIILUICHUS, B
CO3/IJaHHUE IIEJIOCTHOTO TIPEACTABICHUS OO0 OKpPYXaIIIeM MHUpPE KaK O E€IUHCTBE
OpPUPOJBI M YelOBEKa, KOTopoe (HOPMHUPYETCS B XMMHUM HAa OCHOBE IMOHUMAaHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHpPa, OCO3HAHUS B3aUMOCBSI3H MEXTY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUS.

CoBpeMeHHass XUMHUS KaK HayKa CO3UJaTelibHas, KaK Hayka BBICOKHX

TEXHOJIOTUW HAIpaBJIEHA Ha PEIlIeHUE TIIOO0AIBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS
YeJIOBEYECTBA —  CHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKON
0e30macHOCTH ¥ OXpaHbl 370pOBbA. TeCHO B3aUMOJEHCTBYS C JPYyTUMHU
€CTECTBEHHBIMM HAayKaMHU, XUMHUSI CTaja HEOThEMJIEMON YaCThI0 MUPOBOU KYJBTYPHI,
HEOOXOIMMBIM yCIIOBUEM YCITCIIHOTO TPY/a U KU3HU KaKJIOTO WieHa 00IecTna.
B coorBercTBUM ¢ o0mmmu nensmu u npuHmunamMu COO copepkaHue NpeaMera
«Xumusi»  (10-11 knaccel, 0a30Bblid  ypOBEeHb M3y4Ye€HHsI) OPHUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00YYaIONINXCS, HEOOXOUMYIO
UM Uil BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B
U3Hb COLIMYMa, TPOAOKEHHS 00pa30BaHUs B PA3TUYHBIX 00JIACTSAX, HE CBI3AHHBIX
HENOCPEJACTBEHHO C XUMHUEM.

CocraBnsionuMu  TipeAMeTa  «XUMHS»  SBISIOTCA  0a30BbIe  Kypchl  —
«Oprannveckass xumusi» U «OOm@as W HEOPTaHWYECKAas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHM (C BKIIOUCHHEM 3HAHUU U3 OOUIeH XUMUHU) U

oprann4yecko xumuu. QOpMHUpPOBAHHWE JTAHHOM CUCTEMbl 3HAHUN IPU U3YyUYCHUU
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mpeaMeTa 00eCeYnBaeT BOZMOXHOCTh PACCMOTPEHUST BCETO MHOTO00pasusi BEIIECTB
Ha OCHOBE OOIIMX TOHATHH, 3aKOHOB M Teopuil xuMuu. CTPyKTypa COACpKaHUs
KypcoB — «Opranmueckas xumus» ©u «OOmas W HEOpraHW4decKas XUMHUS»
chopMHupoBaHa B TMporpaMMe IO XHMHH Ha OCHOBE CHCTEMHOIO TOJIXO0Ja K
M3YYCHHUIO Y4eOHOro martepuasia W OOYCJIOBIIGHa HMCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHWK Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHAX. B  Kypce
OpraHUYeCKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TCOPUU
CTPOCHUSI OPTraHWYCCKUX COCIWHCHUH, a TakKe Ha YPOBHE CTEPCOXUMUUYCCKHX M
AJICKTPOHHBIX TMPEACTABICHUN O CTpoeHHMH BemiecTB. CBeIEeHHUS 00 M3y4aeMbIX B
Kypce BEIIEeCTBaX JAKTCSI B pPa3BUTHH — OT YIJICBOAOPOJIOB JIO CIIOXHBIX
OMOJIOTUYECKN aKTUBHBIX COCAMHCHHH. B Kypce OpraHMYecKoW XMMHH IOJTy4YaroT
pa3BuTHe C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOrO 00mero oOpa3oBaHUs
NEepBOHAYAIbHBIE TPEACTABICHUS O XWMHUYECKOW CBS3H, KIaCCU(PUKAIMOHHBIX
IpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOMN
pEaKInu.

B npenmere «Xumusi» 06a30BOro ypoBHsI pacCMaTpUBaeTCsA U3YUYCHHBIA Ha YPOBHE
OCHOBHOTO 001Iero o0Opa3oBaHUs TEOPETHUYCCKHM MaTepuan W (PaKTOJOTHUECKHE
CBEJICHUS O BEIIECTBaX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0rmias
U HEOpraHWYeCcKas XUMUsS» 00ydarolmuMCcs PEIOCTaBISIETCS] BO3SMOKHOCTh OCO3HATh
3HAUEHHE TMEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOHOJOTUYECKUX
MO3UIMH, TIIy0)Ke TMOHATh MCTOPUYECKOE M3MEHEHHE (YHKIUWA ITOTO 3aKOHAa — OT
o0o0mmaromei 10 oO0BACHSIONIEH U MporHo3upyomei. Enqunas cucrema 3HaHUN O
BOXHEHIIINX BEIIECTBAaX, UX COCTaBe, CTPOCHUH, CBOMCTBAX W MPUMEHEHUH, a TAKKe
0 XUMHUYECKUX PEAKIHUSAX, WX CYINHOCTH M 3aKOHOMEPHOCTAX MPOTECKaHUS
nonojHsercss B Kypcax 10 m 11 KmaccoB 3jieMeHTaMu COJAEPKaHHSI, UMEIOIIUMHU
KyJIbTYpOJIOTHYECKHI W TPUKIATHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT
MOHUMAHUIO B3aWMOCBSI3M XHMHH C JPYTUMU HAayKaMH, PAacKpBIBAIOT €€ poJib B

MMO3HABATCIILHOM | HpﬂKTH‘-ICCKOﬁ ACATCIIBHOCTH  YCJIOBCKA, CHOCO6CTBYIOT
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BOCITUTAHUIO YBAXCHUS K MIPOIIECCY TBOPUYECTBA B O0JIACTH TEOPHH U MPAKTUUECKUX
MIPWIOKCHUH XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYHUMBIX MTPOOJIeMaXx, CBI3aHHBIX ¢ XUMHEH, KPUTUYECKA OCMBICITBATH
uHQOpMAITMI0O M  TPUMEHATh €€ JUId  TIONOJHCHHWS  3HAHWH, peIIeHUs
MHTEJUICKTYaJbHBIX M AKCIIEPUMEHTAIBHBIX HCCIIeI0BATEIbCKHUX 3a1a4d. Comepkanue
y4eOHOro TpeaMeTa «XHUMHS» JaHHOTO YPOBHS W3YYCHHS OPHUCHTHPOBAHO Ha
dopMupoBaHUE y OOYYAIONIUXCS MHUPOBO33PCHYCCKOW OCHOBBI JIJISi TTOHMMAaHHS
dunocopckux wuaeH, TaKWX KaK: MaTepuajbHOE CIMHCTBO HEOPTraHUYECKOTO U
OpPraHUYEeCKOTO MHpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM U
CTPOCHUEM, IMO3HABACMOCTh MPHUPOIHBIX SBJICHUN IMyTEM SKCIIEPUMEHTA M PEIICHUS
NPOTUBOPCUMA MEXKJIYy HOBBIMH (aKTaMH M TCOPETHUYCCKUMHU IMPEATIOCHUIKAMH,
OCO3HAHHME POJIM XMMHH B PEIICHHUU JKOJIOTHUECKHX NPOOJIeM, a Takke MpodiieM
cOepekeHus IHEPreTHUYECKUX PECYPCOB, CHIPbS, CO3[aHUS HOBBIX TEXHOJOTHUH U
MaTepHAaJIOB.

B muiane pemieHust 3a7a4 BOCIUTAHUS, Pa3BUTHS M COLIMAIIA3AIMN 00YyYaIOUTUXCS
OPUHSTHIE TPOTPAaMMON MO0 XUMHUHU TMOAXOAbl K ONPENEICHUI0 COJAEpKaHUS U
MOCTPOCHHSI TPEeAMETa TMpeaycMaTpuBaloT (HOPMUPOBAHHE Yy OOYyYaIOLIUXCS
YHUBEPCAJIBHBIX y4E€OHBIX JCUCTBUI, UMEIOIUX 0a30BO€ 3HAYCHHUE MJIS Pa3TIUYHBIX
BUJIOB JICSITEILHOCTH: peIIeHHWs] TMpoOJieM, TIOMCKa, aHaim3a U 0o0paboTKH
uHopMaIi, HEOOXOAMMBIX JUIsi NPUOOPETEHHUS ONbITA MPAKTUYECKON U
MCCJIeI0BATEIBCKON JAESTEIBHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B TIO3HAHUU XUMHH.

XVMHS Ha YPOBHE YIJIY0JI€HHOT0 M3yYeHHUs] 3aHUMAET BaXXHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpa3oBanusi yyammxcs 10-11 kmaccoB. U3yuenue
MpeaMeTa, peamu3yeMoe B YCIOBUAX U PepeHIrpoBaHHOTO, TPO(HIEHOTO
oOydeHwms, TPU3BAHO OOECTEYNTh OO0IIe00pPa30BATEIBPHYI0 W OOMICKYIBTYPHYIO
MOATOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOIMMYIO /I aJanTalid UX K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM JKH3HU B COIMYME, a TAKXKe JJIS TMPOJOJKEHUST O0yUeHHUS B

opraHmu3anuax HpOCI)CCCI/IOHaJ'H)HOFO O6pa3OBaHI/I$I, B KOTOPBIX XHMHA ABJISACTCA
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OJTHOM W3 MPUOPUTETHBIX AUCHUIUIMH. B mporpamme Mo XuMHUM Ha3HAY€HUE
npeaMera «XuMUsS» MOJIy4aeT MNOAPOOHYI0 HUHTEPIPETALUI0 B COOTBETCTBUHM C
ocHoBonosiararomuMu - osioxkeHusimu - ®I'OC COO o B3auMOOOYCIOBIEHHOCTH
1enei, coaepkaHus, pe3yJbTaToB 00yuyeHUs] U TpeOOBAaHUN K YPOBHIO MOATOTOBKHU
BBINYCKHUKOB. CBUAETENILCTBOM TOMY SIBJISIIOTCS  CJEAYIOLIME BBINOJHIEMbIE
OpOrpaMMOi MO XUMHUH (PYHKITUU:

MH(POPMALIMOHHO-METOIUUECKAsA, pealu3alusl KOTOpoil 00ecreynBaeT MOJydeHUEe
NpEe/ICTaBIIEHUsI O LIENSAX, COepkKaHUM, oOIel cTpaTeruu O0y4eHUs, BOCIIUTAHUS U
pa3BUTHs 00YYAIOUIMXCS CPEICTBAMM MPEIMETa, U3y4aeMOro B paMKaX KOHKPETHOIO
npodus;

OpraHM3alMOHHO-TUIAHUPYIOIIas, KOTOopas IpeyCMaTpUBAET ONPE/IEIICHHUE:

NPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIEJAOBATEILHOCTH H3YUYEHHs] Y4EOHOro
MaTepuana, KOJIMYECTBEHHBIX U KaUECTBEHHBIX €r0 XapaKTePUCTHK;

HOJAX0M0B K (OPMHUPOBAHMIO COJAEPIKATEIBHOW OCHOBBI KOHTPOJISI U OLIEHKHU
00pa30BaTeIbHbIX JOCTHKEHUN O0YyYaromMXcsi B paMKax WTOTOBOM aTTeCTallud B
(opme eMHOro rocyAapCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Tporpamma aJist yriay0JIE€HHOTO U3yUEHHS] XUMUU:

yCTaHABIMBAaCT WMHBAPUAHTHOE IIPEIMETHOE COJAEpKaHHUE, O0O0s3aTeNbHOE IS
U3yYeHHUs B paMKaxX OTAENbHBIX Npoduiel, MperycMaTpuBaeT paclpeaeiieHUue u
CTPYKTYpPUPOBaHHUE €ro MO KJIaccaM, OCHOBHBIM COJI€p>KaTeIbHBIM JIMHUSIM/pa3ienam
Kypca,

na€T TpUMEpHOE pachpesesieHue yueOHOro BpPEMEHH, PEKOMEHIYEeMOIo Jis
U3YYEHUS OTIEIbHBIX TEM;

IpeajaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YYEHHUSI Y4EOHOro mMaTepuaia ¢
Y4ETOM JIOTUKH [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEMETHBIX CBA3EH;

Na€T METOAMYECKYI0 WMHTEpPHPETALMIO LeJed W 3aJady M3y4deHUs NpeaMera Ha
yrayOJE€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHErO

oOmero  oOpa3oBaHUsA,  COJEPKATEIBHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
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pPE3yJIbTATOB OCBOEHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CPEJHEro OOIIEro
o0Opa3oBaHus (JUYHOCTHBIX, METANpPEAMETHBIX, MPEAMETHBIX), a TAKXKE C Y4ETOM
OCHOBHBIX BUJIOB y4€OHO-TIO3HABAaTEIbHBIX NEUCTBUI OOY4YarOIIErocsi M0 OCBOCHUIO
coJlep KaHus IpeIMETa.

[lo BceM mo3unusM B MpOrpaMMe Mo XMMHUHU NPEeIyCMOTPEHA MTPEEMCTBEHHOCTD C
oOydyeHHeM XHMHHM Ha YPOBHE OCHOBHOro obmiero oOpasoBanus. [Iporpamma mo
XUMHH CIYKUT OPUEHTUPOM JJISI COCTaBJIEHHUS aBTOPCKHX pabO4YuX HporpaMm. 3a
npejaesiaMu yCTaHOBJICHHON MPOTpaMMOM MO XMMHUU 0053aTeNIbHOW (MHBAPUAHTHOMN )
COCTaBIIAIONICH collepKaHUsl y4eOHOro npeamMera «XuMUs» OCTaETcsi BO3MOXKHOCTh
BbIOOpa €ro BapHATHMBHOM COCTAaBJISIONICH, KOTOpas JIOJDKHA ONPENEsSThCS B
COOTBETCTBMM C HAaMpaBJIEHUEM KOHKpPETHOro mnpoduias oO0ydeHus. ABTopamMu
pabounx MporpamMm MOXKET OBITh MPEJI0KEH WHOW IMOJXO0J K CTPYKTYPHUPOBAHUIO
y4eOHOro MaTepHalia U MOCJIeI0BaTeIbHOCTH €r0 U3y4eHHUs], CBOE€ BUJACHHE MyTeH U
croco0oB (popMUPOBAHUS CUCTEMBI MPEIMETHBIX 3HAHUN, YMEHUI U BUIOB Yy4eOHOM
NESITENBHOCTH, a TAKXKE CUCTEMBI CITIOCOO0OB M METOJAMYECKUX MTPUEMOB 0 PA3BUTHIO
Y BOCIIUTAHUIO O0YYarOIIXCS.

B cootBetrcTBUM ¢ KoHIENTyalbHbIMU NoJoxkeHUus MU OI'OC COO o HazHaueHUU
nmpeaMeToB 6a30BOTo W yriayO0ia€HHOro ypoBHEH B cucteMe aud@epeHIInpoBaHHOTO
o0ydeHHss Ha YypOBHE CpEIHEro oOIIero oOpa3oBaHWs XUMHS Ha YpPOBHE
yrayOn€HHOTO W3Y4YEHHWsS HalpaBieH Ha pealu3alyio TMPEeMCTBEHHOCTH C
MOCJICTYIONINM JTallOM TOJIYYCHHS XUMUYECKOTO 0Opa30BaHMs B paMKax MU3y4CHHS
CHEUUANIBHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKMX [JUCLUMIUIMH B BYy3aX H
OpraHM3alMgX CpeAHero mpodeccuoHaIbHOro oOpa3oBanus. B 3Toil cBsA3U M3yueHue
npeaMera «XHUMHS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacllUpeHue W
yIIyOJIeHME TEOPETUYECKOM W MPaKTHYEeCKOW MOJATOTOBKA  OOyYaromuXxcs,
BBIOPABIINX OMNpPEACIEHHBIN MPoduiabr OOyYeHHs, B TOM YHCIE C MEPCHEKTUBOU
MOCJHEAYIONIETO  TMOJYYEeHHs] XUMHUYECKOro  Oo0pa3oBaHMsi B  OpraHu3alusax

npodeccuoHanbHoro obpaszoBanusi. B cBere TpeboBanuit PI'OC COO «
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IUIAHUPYEMBIM pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTebHOM MpOrpaMMbl
CpelHero ooO1ero oOpa3oBaHHUS H3ydy€HUE MpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
TaK)K€ Ha pelIeHUE 3a/lad BOCIUTAHUS U COLMAIBHOTO pa3BUTHA OOy4YalOIIMXCS, Ha
(dopMHpoBaHUE Yy HUX OOLIEMHTEIUIEKTYaJIbHBIX YMEHHM, YMEHUI panuoHalIn3aIluu
y4eOHOro Tpyla W OOOOMIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOIIUX
MEXUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.

XUMHUS HAa YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHs BKIIIOYAET YIIIYOJNEHHBIE KYpPChl —
«Opranuueckas xumus» 1 «OOmias U Heopranudeckas xumus». [Ipu onpenenenuun
NOJIXOJ0B K OTOOPY M CTPYKTYpPHOW OpraHU3alMM COAEpP’KAaHUS ATHUX KYpPCOB B
nporpaMMe Mo XMMHHU 3a OCHOBY HpuHATHI nosioxkenuss ®I'OC COO o paznuuusix
0a30BOT0 M YIIIyOJIEHHOTO YPOBHEN U3YyUCHUS TIpeaMeTa.

OcHoBYy conepxaHus KypcoB «Opranmueckas xumuss» ©u  «OO0mas wu
HEopraHu4ecKkasi XuMUsD» COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIITUXCSI K 0a30BOMY YPOBHIO HM3Yy4EHHsI MpeaMeTa. JTa CHUCTeMa 3HaHUU
MOJIydaeT OmpeneNi€éHHOE TEOPETUYECKOe OMOJTHEHHE, MO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OONbIIMii 00bEM (akTomornueckoro Marepuana. Ha
yrayOJa€HHOM  ypOBHE  HM3Yy4YEHHMs — INpeaMmeTa  oOecriedeHa  BO3MOXKHOCTH
3HAYUTEIHHOTO YBEJIMYCHHS 00bEMa 3HAHUN O XMMHUYECKHX JJIEMEHTaX M CBOMCTBAX
UX COCAMHEHUN HAa OCHOBE PACUIMPECHMS M YIIIYOJICHHs TPE/ICTAaBICHUN O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSIX TPOTEKAHUS PEaKLH,
paccMaTpUBaeMbIX C TOYKH 3pPEHHUS] XUMHYECKOM KUHETUKH MU TEPMOJAUHAMUKH.
N3yuenne mnepuonnueckoro 3akoHa u Ilepuogmyeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTABICHUIX O
CTpOEHUU aToMa. XUMHYECKasi CBSA3h OOBSCHICTCS C TOUYKU 3PEHUSI IHEPTETUICCKUX
M3MEHEHHM mpu €€ o0O0pa3oBaHUM W pa3pPYLICHUM, a TAKXKE C TOUYKU 3PEHUA
MeXaHW3MOB €€ oOpa3zoBaHus. [3ydyeHue TUNOB peakuuid  JOMOJHSAETCS
dbopMupoBaHUEM MPEACTABICHUN 00 IEKTPOXUMHUUECKUX MPOIECCAX U DIICKTPOIIU3E

pacIlJIaBOB M pacTBOPOB BEIIECTB. B Kypce opraHnyecKoil XMMUU MPU PACCMOTPEHUH
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PEaKIIMOHHON COCOOHOCTH COCNMHEHUMN yaeNsieTcsi 0co00e BHUMAHKE BOMpPOcaM 00
ANEKTPOHHBIX AP (PeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
peakuuii. Oco0oe 3HaYeHHWE HMMEEeT TO, YTO Ha COJAEpPKAHUE KYpPCOB XUMHUU
yriayOia€HHOTrO YPOBHS M3YYEHHMsI JUJISl KJIACCOB OMNpEeAeN€HHOro npoduiis (riiaBHbIM
0o0pa3oM Ha UX CTPYKTYpPY U XapakTep IOMOJHEHUW K 0OLIel cUcTeMe MpPeIMETHBIX
3HAHMM) OKA3bIBAIOT BIMSHUE CMEXHBbIE NpeaMeThl. Tak, Hampumep, B COAEp>KaHUuU
npenMeTa sl KJIacCOB XMMUKO-(DU3UYECKOro Mmpoduiist O00JbIIoe 3HAUeHHE OYIyT
UMETh AJIEMEHTHl yueOHOTro Matepuaia mno ooduei xumun. [lpu uzyuenuu npeamera B
JAHHOM CJIy4ae akleHT OyAeT c/ellaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOUTHOCTH
3aKOHOB U TEOpUA B XUMHUU W B (PU3MKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MonekynsipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHHUS] MAaCChl U DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOJIU3a, MPEJCTABICHUS O CTPOEHUHU BellecTB U Apyroe. B
CollepKaHUM TIpeAMeTa IS KJIACCOB XMUMHUKO-OMOJIOTHYECKOro Mpoduis OONbIINA
yIIeTbHBIN Bec Oy/eT MMETh OpraHnueckas XxuMus. B aToMm ciydae npenocTaBisieTcs
BO3MOXKHOCTD JIsl 60j1ee 0OCTOSITEIbHOTO PACCMOTPEHUSI XMMHUECKOW OpraHu3aIiu
KJIETKM KaK OMOJOTHYECKON CUCTEMBI, B COCTaB KOTOPOM BXOIT, K MPUMEPY, TaKue
CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIMITHUJIbI, OCJIKU, YTIeBOIbI, HYKJIEUHOBBIE KHUCIOTHI
u apyrue. [Ipu 3TOM 3HAHHUS O COCTAaBE M CBOWMCTBAX MPEIACTABUTEICH OCHOBHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB CIIYXKAaT OCHOBOW JUIsi M3YYEHHUS CYLIHOCTH
npoueccoB (OTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B nmnnane ¢opmMupoBaHHS ~OCHOB HAy4YHOIO MHMPOBO33PEHHs, OCBOCHHS
OOIIIeHAayYHBIX METOJIOB MO3HAHUS U OMbBITA MPAKTUYECKOTO MPUMEHEHHS HayIHBIX
3HAHUN U3y4YeHue mpeamera «XuMHUs» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha
MEKIPEIMETHBIX CBS3SIX C YYEOHBIMM MpEIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbix oOnacteil  «EcTtecTBeHHOHayuHble TpeAMETh, «Maremartnka H
nHpopmaTrKa» u «Pycckuil sI3bIK U TUTEpATYpay.

[Tpu uzyueHun yueGHOro npeaMera « XuMus» Ha yriyoJI€HHOM YPOBHE TaKxke, KaK

Ha ypOBHE OCHOBHOTO M CpeaHero ooOmiero ooOpazoBaHus (Ha 0a30BOM ypOBHE),
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3a/layell MEepBOCTENEHHOM 3HAYMMOCTH SIBISIETCS (POPMUPOBAHME OCHOB HAyKHU
XUMHHU KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON AESITEIbHOCTU
YeJI0BeKa U OJHOI0 M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. PellieHue 3Toi 3a1ayd Ha
yriayOia€HHOM ypOBHE U3YUYEHHS MpeaMeTa MPEearoiaraeT peann3aluio TaKuX LeleH,
KaK:

(dbopMHpOBaHUE NIPE/ICTABIICHUNA:

0 MaTepUalIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBJIICHUM
OPUPOJbI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HAayK M €€ BEIyllIell poJiki B
o0ecreyeHun YCTOMYMBOrO pa3BUTHS YEJOBEYECTBA: B PEHICHUH MpoOjIeM
HKOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTUH MEIUIUHBI,
CO37aHMM HOBBIX MAaTEpHUaJiOB, HOBBIX HCTOYHHUKOB DJHEPruu, B oOecleueHuu
PaIMOHAIBHOTO MPUPOJIOIOIH30BAHUSA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIICH
KyJbTYphl YEJIOBEKA, a TAKXKE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
310pPOBbIO U IIPUPOJTHOU CPEJIE;

OCBOCHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHUYECKOM COCTaBIISIOLICH
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHUpa: (PyHIAMEHTAJIbHBIX TMOHATHHA, 3aKOHOB W
TEOPUN XMMHHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUM BELIECTBA HA Pa3HbIX
YPOBHAX  —  ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM DPAaBHOBECHHU, PAaCTBOpAaX M IUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO POU3BOICTBA;

(GopmupoBanue y oOydarolUUXCSd OCO3HAHHOIO IIOHHMAaHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKUX 3HAHMM Uid OOBSCHEHHUS KIIOUEBBIX HAECH U mpobdiem
COBPEMEHHON XUMUH, I OOBSCHEHUS W NPOTHO3UPOBAHMS SIBICHHUH, HMMEIOIIHMX
€CTECTBEHHO-HAY4YHYIO MPUPOJY; TPAaMOTHOTO pEIIeHHs NpoOJeM, CBA3AHHBIX C
XUMHEH, MPOTHO3UPOBAHMS, AaAHAIM3Aa W OLEHKM C TMO3ULUHUM SKOJOTHYECKOU
0€30MacCHOCTH MOCECTBUM OBITOBOM U MPOU3BOACTBEHHOU JIESITEIbHOCTH YEJIOBEKA,

CBSI3aHHONW C XHWMHWYECKHMM IMPOU3BOJICTBOM, HCMOJIb30BaHUEM M IepepaboTKOM
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BEILIECTB;

yrayOJeHue MpencTaBIeHU O HAayYHbIX METOJAxX MO3HAHUS, HEOOXOIMUMBIX NS
NpUOOpPETeHUs] YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB U OOBSCHEHUS
XUMUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPUPOJIE, B MPAKTUUECKOU NEATEIBHOCTH

U TIOBCEIHEBHOM KU3HU.

HEJA U 3AJJAYHU YYEBHOI'O ITPEJIMETA «XUMMUSA»

B mpaktuke mnpemnojaBaHus XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus TaK U Ha YpOBHE CPEIHEro oO0IIiero oOpa3oBaHuUs, MPHU OIpeaesieHun
coAepKaTEeIbHOW XapaKTEpPUCTUKU IeJeld M3YYeHHs TMpeaMeTa HalpaBlIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO TPU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOM HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTU YE€JI0OBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOANYECKOM TOYKH 3pEHHSI TAKOM MOJAXOJ K OIPEACNICHUIO LEJe H3y4YeHHUs
IpeAMETA SIBJIIETCS BIIOJIHE ONPABAAHHBIM.

['maBHBIMM LENAMM W3Y4YEHHUs] TIpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus Ha 0a30BOM YPOBHE SIBJISIOTCSI:

dbopMupoBaHuE  CHUCTEMBl  XMMHYECKMX  3HAHUH  Kak  BakKHEHIIeH
COCTABJIAIONICH €CTECTBEHHO-HAYYHOM KAapTUHBI MHUpPa, B OCHOBE KOTOPOM JIEKAT
KITFOUEBbIE TTOHATHUS, (QyHIaAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE S3bIKA
HayKH, YCBOGHME W  I[OHMUMAaHUE  CYIIHOCTH  JOCTYNHBIX  OOOOIIECHHI
MHPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHME C UCTOPHEN UX pPa3BUTUS H
CTaHOBJICHUS,

dbopMupoBaHUE W Pa3BUTHE MPEACTABICHWA O HAYYHBIX METOAAX TO3HAHUS
BEIIECTB U XMMHUYECKHX pEaKIHi, HEOOXOAUMBIX [Jsi MNPUOOPETEHUS] YMEHUM
OPUEHTHPOBATHCS B MHUPE BEIIECTB U XMUMUYECKHUX SIBJICHUN, UMEIOLUIMX MECTO B

MPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;
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pa3BUTHE YMEHUH M CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO DJKCHEPUMEHTa, COOJIOJCHHEM TMpaBuil Oe30MacHOTro
oOpallieHusl ¢ BEIIECTBAMM.

ConepkaTenbHas XapaKTEpUCTHKA IIEJed W 3a7a4 HM3yYCeHUS MpeIMeTa B
MporpaMMe IO XWMHH YTOYHEHAa M CKOPPEKTUPOBaHAa B COOTBETCTBHHM C HOBBIMH
NPUOPUTETAMH B CUCTEME CpeaHero obmiero oopasoanus. CeromHs B MpenojaBaHUH
XHMHHU B OOJIBIICH CTENICHH OTHAETCS TPEANOYTCHHE MPAKTHUYECKOW KOMITOHEHTE
comepkaHusi  OOyYeHHS, OpPUEHTUPOBAHHOW HA  TMOJATOTOBKY  BBITYCKHHKA
orormeo0pa3oBaTeNIbHON  OpraHW3alliy, BIAJACIOMIEr0 He HAaO0OpOM 3HaHWH, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTHBHOTO
NOJIyYCHHUS 3HAHWW W TPUMEHCHHUS WX B pEaJbHOW JKU3HU JUIS pEIICHUs
NPAKTHYCCKUX 3a7ad. B 3TOW CBSI3M MNpU HW3YYCHUH TpeaMera «XUMHUS»
JOMUHUpYIOIee 3HaUeHNE IPUOOPETAIOT TaKWe TeNIN U 3a]1a9H, KaK:

ajanranysi oO0yJaromuxcs K YCJIOBUSM JHHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dopMupoBaHUE  WHTCIUICKTYaTbHO  Pa3BUTON  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY MPHHATHIO TPaMOTHBIX
peIIeHnH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIlMsIX, CBS3aHHBIX C BEIIECTBAMHU U HUX
IpUMEHEHHUEM;

dopmupoBaHue 'y OOy4YaOIMIUXCS  KJIFOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIS Pa3IMYHBIX BHJIOB
JESTENBHOCTU: PEHICHUs Mpo0JeM, MOWCKa, aHamu3a W o0paboTku WHGPOpPMAIINH,
HEOOXOIUMBIX NI TPUOOPETEHUS OMbITa JACATEIBHOCTH, KOTOpAs 3aHUMAET BaXKHOE
MECTO B TO3HAHWHM XUMHUH, a TaKXKe IS OINEHKH C TO3WUIUH DKOJIOTHYECKOU
0e30macHOCTH XapaKTepa BIUSHUS BEHIECTB U XUMHUUYECKHUX MPOIECCOB HA OPTaHU3M
4eJoBeKa U MPUPOAHYIO Cpeay;

pa3BHUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CrOCOOHOCTEM 00YyYaIOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIE

3HaHHUA 110 XMMHH B COOTBCTCTBHH C XM3HCHHBIMHU HOTpC6HOCT$IMI/I, HCIIOJIB30BaATH
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COBpEMCEHHBIC WH(GOPMAIMOHHBIE TEXHOJOTHHU IS TMOWCKAa W aHaiM3a Y4eOHOUW U
HAyYHO-TIOMYJISIPHONU MH(OPMAITUU XUMHYECKOTO COJICP KAHMS;

(dbopMHUpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWH U TPOBEIACHUU XUMHUUYECKOTO
OKCIICPUMEHTA;

BOCIIMTAaHUE y  OOydYalwmuxcs YOSKIEHHOCTH B  T'yMaHHUCTHYECKOM
HAIPABJICHHOCTH XWMHH, €€ BaXHOW pOJIM B PEHICHUM TI00aJbHBIX MPOoOJIeM
PaIMOHAJILHOTO TPUPOJIONIOIB30BAHMS, ITOMOJHECHUS JHEPTrEeTUYCCKUX PECYpPCOB U
COXpaHCHHUS TPUPOIHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeKHOTrO
OTHOIIICHUS K TPUPOJIC W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHUS OIbITa
UCIIOJIb30BaHMUS TIOJYYCHHBIX 3HAHWW JIJI TIPUHATUS TPAMOTHBIX PEIICHUH B
CUTYaIUSX, CBA3aHHBIX C XUMHUECKUMU SBICHUSIMHU.

Ipu uzyyenuu yuyedbnozo npeomema «Xumusy Ha yernyOIEHHOM YPO8He makaice,
KaK Ha YpOB8He OCHOBH020 U CpedHe20 0buje2o obpazosanus (Ha 6A3080M yposHe),
3a0aueil NepeOCMENeHHOl 3HAYUMOCMU SAGIAeMCs (POPMUPOBAHUE OCHO8 HAYKU
XUMUU KaK 001aACmu COBPEMEHHO20 eCMeCmMBO3HAHUSA, NPAKMUYECKOU 0esimelbHOCmU
yenoseKda u 00H020 U3 KOMIOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyOréHHOM YpOGHe U3VHEeHUs npeoMemda
npeononazaem peanuzayuro makux yeiel, Kax.

Gopmuposanue npeocmasienul.

0 MAmMepuarbHOM eOUHCMee MUpd, 3aKOHOMEPHOCMSX U NO3HABAEMOCU
AGNEHU NPUPOObL, 0 Mecme XUMUU 8 CUCHmeMe eCmeCmeeHHbIX HAYK U eé gedyuel
ponu 8 obecneueHuu YCmMouduBo2o pazeumus 4enogeuecmeq. 8 peuleHuu npoodnem
9KONI02UYECKOU, IHEepeemUu4ecKoll U nuwegol Oe30nacHoCcmu, 8 pa3eumuu MeOUuyuHbl,
CO30aHUU HOBLIX MAMEPUANO8, HOBbIX UCMOYHUKOS OHepeuu, 6 obecnedenuu

PAYUOHATILHO20 NPUPOOONOIb308AHUSL, 8 (QOPMUPOBAHUU MUPOBO33PEHUs U 00uell

16



KYIbMYpbl YeloseKd, a makice IKOI02U4ecku 000CHOBAHHO20 OMHOUWEHUS K CBOEMY
300p08b10 U NPUPOOHOU Cpede;

0C80€HUe CUCMeMbl 3HAHUL, JIeHCAUUX 8 OCHOBEe XUMUYECKOU COCMAsisaouel
ecmecmeenHO-HAYYHOU KAPMUHbL MUpa: @GYHOAMEeHmAalbHblX NOHAMUL, 3AKOHO8 U
meoputl Xumul, COBPEMEHHbIX NPeOCmAsieHUll 0 CMPOeHUU Beecmea HA pPA3HbIX
VPOBHAX — —  QMOMHOM, UOHHO-MONEKYISPHOM, HAOMONEKYIAPHOM, )
MePMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
Peaxkyuii, 0 XUMUYECKOM pPABHOBECUl, PACMBOPAX U OUCNEPCHbIX cucmemax, 00
00WUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCTEA;

Gopmuposanue y 06yuaouuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCTNEMHbIX XUMUYECKUX 3HAHULL Ol OOBACHEeHUs KIYesblX uoell u npoobiem
COBPEMEHHOU Xumuu, Ol OOBACHEHUs U NPOSHO3UPOBAHUSL SBIEHUL, UMEIOWUX
eCMeCmeeHHO-HAYYHYIO NPUpoOy, 2PAMOMHO20 peuleHus Npoolem, CEIA3AHHLIX C
Xumuetl, NPOSHOUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOAOSUHECKOU
bezonacHocmu  NOCieOCmeuti  OLIMOBOU U  NPOU3BOOCMBEHHOU  OessmelbHOCU
YenoeeKd, CBA3AHHOU €  XUMUYECKUM  NPOU3BOOCTBOM,  UCNONb30GAHUEM U
nepepabomkoll eeujecms;

yenybnenue npeocmagienuti 0 Hay4YHblX Memooax NO3HAHUsL, He0OX00UMbIX OJis
npuobpemenus. YyMeHUll OPUECHMUPOBAMbC 6 Mupe Gewecms U 00bICHEeHUs
XUMUYECKUX S6TEHUL, UMEIOUUX MeCO 8 Npupooe, 8 NPAKMUYECKOU OesimeabHOCmU
U NOBCEOHEBHOU HCUZHUL

B nnane peanuzayuu nepeoouepeOHvIX S0CNUMAMENLHLIX U PA3BUBATOUSUX
QyHKYUll YerocmHou cucmemvl cpeoHe20 00we20 06pa3o8anus Npu  U3y4eHUuu
npeomema «Xumusy Ha yenyoaéHHOM Ypo8He 0CoOYI0 aKmyaibHOCMb NPUOOpemarom
makue yenu u 3a0a4u, Kax:

gocnumanue y6exscoOEHHOCmU 8 NO3HABAEMOCTU AGNIEHULI NPUPOObL, YEAHNCEHUS]

K npoyeccy meopdecmed 6 obnacmu meopemudeckKkux u npumadezx ucciedo8aHull 8
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Xumuu, Gopmuposarue MUPOBO33PEHUs, COOMBEMCMEYIOUIE20  COBPEMEHHOMY
VPOBHIO pa36UMust HAYKU,

pazeumue Momusayuu K O00yuYeHuro U NO3HAHUIO, CNOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs 00Ujeyeno8eyecKux
yenHocmel,

pazeumue NO3HABAMENIbHLIX UHMEPeco8, UHMEIeKMYANbHbIX U MBOPUECKUX
cnocobHocmell 00yyarwuxcs, opmuposarue y HUX CO3HAMENbHO20 OMHOULEHUS K
CamMooOpaz08anu0 U HEeNpepviGHOMY 00pA308AHUI0 KAK YCA08UIO  VYCHEeUHOU
npoghecCUOHANbHOU U O0OWECMBEHHOU  O0esIMebHOCMY,  OMEEemCMBEeHHO20
OMHOUWEHUSL K CBOEMY 300P0BbIO U NOMPEOHOCU 8 300P0BOM 00pA3e HCUZHU,

Gdopmuposanue ymeHuli U HABLIKOE PA3YMHO20 NPUPOOONONb30BAHUS, PA3GUMUE
9KONI02UYeCKOU  KYJIbmypbl,  NpuoOpemeHue  onvlma  0OWecmeeHHO-N0Ie3HOU
IKOJI02UYECKOLL OesimelbHOCHIIL.

Henmu w 3amaud  uW3ydeHUs TpeaMeTa «XHUMHS» TONYYUId MOJIPOOHYO
METOAMYECKYI0 MHTEPIIPETAlNI0 B pa3jese nporpammel «llnmanupyemeie pe3yabTaTsl
OCBOCHUS TIpeaMeTay, Oimaromapss demy obecredeHo 4€TKOoe IMPEIACTaBICHHE O TOM,
KaKue 3HaHUS W YMEHHS HMMEIOT NMPSIMOE OTHOIICHHE K pealu3allMid KOHKPETHOM

LICJIH.

MECTO YYEBHOI'O IPEJIMETA «XUMHUS» B YYEBHOM IIJIAHE

B cucreme cpemgnero obmiero oOpazoBaHus «XUMHUS», H3ydaemas Ha 0a30BOM
YpOBHE, TMpHU3HAHA OO0SA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIUM B COCTaB
npenmetHo  obnactu  «EctecTtBennbie  Haykw». OOmee  4YMCIO  Yacos,
pEeKOMEHIOBaHHBIX 7151 m3ydeHus xumun — /0 gacoB: B 10 kmacce — 35 gacoB (1 gac
B Henenmo), B 11 ximacce — 35 gacoB (1 yac B Henemo).

VY4eOnbiii ipenMer «XuMus» yriayOaEHHOTO YPOBHSI M3YUYEHHUS BXOJUT B COCTAaB
npeametrHor obnactu «EcrecTBeHHble Hayku». Ero usydeHwe mpeaycMOTPEHO
B KJIacCaX €CTECTBEHHOHAYYHOrOo NPOQuis, HanpuMep XUMHYECKUX, XUMHUKO-
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OMOJOTMYECKUX W MEIMLMHCKUX. B 3THUX Kiaccax H3ydyeHUE AaHHOIO MpeIMeTa
MPETYCMOTPEHO B 00bEME yueOHOI Harpy3ku He MeHee 3 4 B Heento. O01iee ynucio
4acoB, PEKOMEHJIOBAHHBIX JJI1 U3Y4YEHHs XUMUU Ha YriyOnéHHoM ypoBHe, — 210
yacoB: B 10 knacce — 105 gaca (3 ygaca B Henmento), B 11 kinacce — 105 gaca (3 gaca B
HEJICITIO).

[lpu QopmupoBanun 00pa30BATENBHONW OpraHu3alell  MYJIbTUMPOPUILHOTO
yuyeOHoro miaHa /uist 10 u 11 kmaccoB ycTaHaBiuBaeTcsl yueOHas Harpys3ka Mo Mnpeamery
«Xumus» it 0a3oBoro ypoBHs B oObeme 1 wac B negemo (35 4 B rom), a A
yrIIyOIEHHOTO YPOBHS CIENYIOIMM oOpa3oM: 1 yac B HEAEN0 3a cYeT 00si3aTelbHOU
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha qonOTHUTENbHBIE YueOHbIe
npenmMethl. Takum oOpazoM, st 00ydarommxcsi, BIOpaBIIUX YTyOaéHHOE U3YUECHHE
XUMHH, ydeOHasi Harpy3ka ycTaHaBiIMBaeTcs Takxke 3 yaca B Henemto (105 4 B ron),
3TO TMPAaBOMEPHO, €CIM MakCUMalbHas YydyeOHas Harpy3ka He IpeBbIIIaeT
MaKCUMAaJIbHO JIOIYCTUMYIO yYEOHYIO HArpy3Ky B HEZEIIIO.

B TemaTnueckoM MIIaHUPOBAaHUM YKa3aH Pe3epB y4EOHOIO BPEMEHH, KOTOpPOE
pEKOMEHJyeTcs [UIsl pealu3allid aBTOPCKMX MOJXOJOB 10 HCHOJIb30BaHUIO

pa3HooOpa3HbIX (OPM OpraHU3aIMU YIeOHOTO IpoIriecca.

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYaroIIMMUCS
MporpaMM CpeaHero ooOmero oOpa3oBaHUs (JUYHOCTHBIM, METANpPEJAMETHBIM H
npeaMmeTHbM). [lomydeHne xummudeckoro oOpa3oBaHUs 0a3upyeTcsi HA OCHOBHBIX
TUIAKTUYECKUX MPUHIUIIAaX 00yueHUs (HAy4YHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYIHOCTH, CBSI3U TEOPUU C MPAKTHUKOM, HAIVISIAHOCTH W JIp.), HA ITPUMEHEHHUU
COBPEMEHHBIX O00pa30BaTEIbHBIX TEXHOJOTHA C Y4€TOM MEXaHW3MOB JIOCTHIKCHUS
BCEX IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHUS  OCHOBHOM  00pa3oBaTesIbHOM
nporpaMmbl. HaydHo-meTogumdyeckoi OCHOBOM i  pa3pabOTKU IJIAHUPYEMBIX
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pe3y/IbTaTOB OCBOCHHUSI MPOTPaMM CpEIHEro oO0mero oO0pa30BaHUs — SIBIISETCS

CHCTGMHO-I{GHTGJ’IBHOCTHBIﬁ moaxond.

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMH € CHUCTEMHO-IEATEIIBHOCTHBIM IOAXOJOM B  CTPYKTypeE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS Ipeamera «XUMUsA» Ha YPOBHE CpPEIHErO
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHE  OOYYAIOIIUMHUCS  POCCHUMCKOM  TPaKIaHCKOW  UJASHTUYHOCTU —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEIEIIEHUIO;

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

KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;
TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJACTBOBAaThCS B  CBOEH

NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, IPUCYIIUMHU LEIOCTHOU

CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIM4YMEe TIPABOCO3HAHMS IKOJOTUUECKON KYJIBTYpPhl U CITIOCOOHOCTH CTaBUTH LIENIA U

CTPOUTH )KU3HECHHBIE IIJIAHBI.

JIM4yHOCTHBIE PE3YIABTATHI OCBOCHUS MpeaMeTa «XUMHUSI» TOCTUTAIOTCS B €IMHCTBE
yu4eOHOM U BOCMUTATENbHOM aAesTenbHOCTH OpraHu3aldud B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LICHHOCTAMU U
ujeaaMu pOCCUHUCKOTO IPaKIaHCKOTO O0IIEeCTBa, MPUHATHIMU B 00IIIECTBE HOPMaMU
W TpaBUJaMU  TIOBEJICHUS, CIOCOOCTBYIOIIUMHU TPOIECCaM  CaMOIIO3HAHMSI,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUYaIOIINXCSI.

JInyHOCTHBIE  pPE3yAbTaThl  OCBOCHHMS  mOpeaMera  «XUMHS»  OTPaXaroT
c(hOpPMHPOBAHHOCTh OTBITA TMO3HABATEIIBHOW W TMPAKTHYECKOW JIESITEIHHOCTH
OOy4JarommXCcs MO0 pealn3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1. I'paxk1aHCKOr0 BOCIIMTAHUSA:
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OCO3HAHMS OOYYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NIpaB U OO0S3aHHOCTEH,
YBQKEHHUSI K 3aKOHY U IIPaBOIOPSAKY;

MIPEACTABIEHNS O COLMAIBHBIX HOPMax M IMpPaBUJIaX MEKIMYHOCTHBIX OTHOLIECHHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATENIbHOCTU MPU CO3JAAHUM y4EOHBIX
OPOEKTOB, PpEIICHWH Y4YeOHBIX M I[IO3HABATEJbHBIX 3a/lay, BBITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI

APYTUX IIPU dHAJIN3C PA3JINYHBIX BUJIOB yqe6Hoﬁ ACATCIIBHOCTH,

2. IIaTpUOTHYECKOT0 BOCITUTAHUS:

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

yBa)KEHHS K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHMS HAYKH €CTh PE3yJbTaT IJIUTEIIbHBIX
HAOJIIOICHUI, KPOTMOTIMBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO Tpyaa
YYEHBIX U IPAKTUKOB;

UHTEepeca W II03HABATEIbHBIX MOTHBOB B IIOJIYyYEHUM U IIOCICAYIOUIEM AaHAIU3E

UHGOPMAIIMH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO NTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMH, CBA3aHHBIE C XHUMHYECKUMHU SBICHUSIMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE U IOCTYIIKM CBOMX TOBAPULIEH C MO3ULUN

HPAaBCTBCHHBIX U IIPAaBOBBIX HOPM N OCO-3HAHUC HOCJ'IGI[CTBI/Iﬁ 9THUX IMOCTYIIKOB;,

4. @opMUPOBAHNS KYJIbTYPbI 310POBbS:

ITIOHMMAaHHA HCHHOCTGP'I 300pPOBOI0 M 0e3011acHOro 06pa3a KHU3HH, HGO6XOI[I/IMOCTI/I
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OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3HYECCKOMY M TCHXHYECKOMY
3JI0POBBIO;

cOOJIIOICHUS TTPaBUJT 0€30MMaCHOT0 OOpaIeHUsI C BEIIECTBAMU B OBITY, MIOBCETHEBHOM
KU3HU U B TPYJOBOH JIEATEITHLHOCTH,

MOHMMAaHUS [IEHHOCTU TPaBWJI HHAWBUAYATLHOTO W KOJUICKTUBHOTO 0€30I1acHOTO
MOBEJICHHSI B CHUTYAIUAX, YTPOXKAIOMIUX 3JI0POBBIO0 W JKU3HH JIFOJICH;, OCO3HAHHMS
MOCIIC/ICTBUHA M HENPHUATHS BPEIHBIX MPHUBBIUCK (yIMOTPEOJSICHUS aJKOTOJIS,

HapKOTHUKOB, KYPEHHUS);

5. TpyaoBoro BOCIIUTAHUA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4YeOHO-HCCIICIOBATCIIBCKON JeATEIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUYSCKON U JPYTMX BHJIAX JACATCIBHOCTH;

YCTAaHOBKM HAa aKTHBHOE ydYacTHE B PCEHICHUW MPAKTHYSCKUX 3a]a4 COIUATbHOU
HaMpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IIKOJIbI);

MHTEpeca K MPaKTUICCKOMY HM3Y4YeHHIO Mpodeccruil pa3mudHOTO poja, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUS MTPEIMETHBIX 3HAHUN TI0 XHUMHH,

YBKEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBHIYAJIBHON TPAacKTOPHUH 0Opa3oBaHUS,
Oynyrieit mpodeccun M pean3aii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YU4ETOM
JUYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMHH, WHTEPECOB M TOTpPEeOHOCTEH

00111eCTBa;

6. DK0J10rn4ecKoro BOCNUTaAHUA:

DKOJIOTHYECKH  I€JeCOO00pa3HOro OTHOMIGHHS K TPHPOJE, KaK HCTOYHHUKY
CYyIIIECTBOBAHMS )KM3HHM Ha 3eMIIC;

MMOHUMAaHHMS  TJI00AJBHOTO  XapakTepa  JKOJOTHYECKUX  IpoOJieM,  BIUSHUS
SKOHOMHYECKHUX TPOIIECCOB HA COCTOSTHUE MMPUPOTHON U COIMATIBHON CPEIbI;

OCO3HAaHHUS HEOOXOJIMMOCTH HCIIOJIb30BAHUSA JOCTIDKCHUHA XUMHH JUJII PCIICHUS
BOITPOCOB PAITHOHAIIBLHOTO TIPHUPOIONIOIH30BAHU;
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AKTUBHOI'O HEINPHUATUA IEUCTBUM, NPUHOCAIIUX BpPEH OKPYKAIOWIEH IPUPOLHOU
cpele, YMEHHs MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTHYECKHUE MOCIIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HaJIMYUS PA3BUTOrO HKOJOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKOU KYJIbTYpPBI, OIbITA
JNEATENIbBHOCTU JKOJIOIMYECKON HAIIPaBICHHOCTH, YMEHUs PYKOBOJACTBOBATHCA UMHU
B MO3HABAaTEJIbHOW, KOMMYHHKATUBHON U COLIMAJIBHOM MPAaKTUKE, CIOCOOHOCTU U

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

7. LIecHHOCTH HAYYHOI'0 MIO3HAHUSA

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

MOHUMAaHUsI CTIeM(PUKN XUMUU KaK HayKH, OCO3HaHUS €€ pojii B (popMHUpOBAHUM
palMOHAIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH 1IEIOCTHOTO MPEeACTaBICHUS 00
OKpYKalOIIEM MHpPE KaK O €IMHCTBE IPUPOJbl W YEJIOBEKa, B TMO3HAHHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH TPOOJIeM COXpaHEHUs HPUPOIHOrO
PaBHOBECHS;

yOeXKIEHHOCTH B 0COO0N 3HAYMMOCTH XUMUU JUIsI COBPEMEHHOM IUBWIM3AIUU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH W Ba)XXHOW POJIM B CO3JaHUU HOBOW 0a3bl
MaTepHUAIbHON KYJIbTYpHhI, pEIIEHUH TJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA —  ChIPbEBOM, DJHEPreTUYECKOW, TMHIIEBOM H HIKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIEUEHNN YCIOBHUMA YCIIEITHOTO TpyZa
1 DKOJIOTHYECKH KOM(MOPTHON KU3HU KaKIOTO WICHA 00IIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: NOHHUMAaHHUs CYLIIHOCTH METOJOB IIO3HAHUS,
WCITIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH MCIIOIH30BATh MOJTy4aeMbIe
3HaHUS JUIsl aHaidu3a W OOBSICHEHUS SBJICHUN OKPYXKAlOIIero Mupa U
MPOUCXOAIINX B HEM U3MEHEHHI; YMEHHUS JeiaTh 000CHOBAHHBIC 3aKIIOUEHHUS Ha
OCHOBE HaydHbIX ()aKTOB U HWMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYeHHUS

AOCTOBCPHBIX BEIBOJ OB,

23



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYCCKAE 3HAHMS [JIS PEIlCHHS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTepeca K TO3HAHUIO M HCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHH 1O XUMHH B COOTBETCTBUU C KU3HCHHBIMH
NOTPEeOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyJda B pasiauuHbiX cdepax mnpodeccnoHaIbHON

ACATCIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUSI Y4eOHOTO TMpeaMera «XUMHsS» Ha
YPOBHE CpeJHero o0IIero o0pa3oBaHusl BKIIOYAIOT: 3HAYUMBIE NI (DOPMUPOBAHUS
MHUPOBO33PECHUS oOydJaromuxcs MEXIUCIUTUIMHAPHBIC (MexXTpeIMETHBIC)
oOllleHayYHbIE TIOHSATHSA, OTPAXKAIOIIHUE IIEJOCTHOCTh HAyYHOW KapTUHBI MHUpa U
crie-1u(UKy METOJ0B TTO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DJHEPrus, SBJICHHE, IPOIECC, CHUCTEMAa, HAy4YHbIH (akT, TPUHIIHUII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsA, HCCIEJOBaHUE, HaOJIOJICHHE,
U3MEPEHUE, OKCIEPUMEHT ®  Jp.); YHHUBEpCaJdbHbie  ydeOHBIC  JICHCTBUSA
(mo3HaBaTeNbHBIE, KOMMYHHKaTHBHBIC, PEryJISTUBHBIC), o0ecreynBaroIe
dbopmupoBanue (PyHKIMOHATBHOW TPaAaMOTHOCTH M COIHAIBHOM KOMITETECHIIHH
0oOydJaromuxcs;  CIIOCOOHOCTh  OOYYAIONIMXCS  HCIIONB30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHMS W YHUBEpPCaJIbHbIC Y4YCOHBIC
JEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAIBHBIMU
y4eOHBIMH TI03HABATCIIBHBIMU, KOMMYHHKATUBHBIMHU U PETYISATHBHBIMH JICHCTBUSIMHU.

Osnadenue yHugepcanbHbIMU YUeOHbIMU HOZHABAMENbHBIMU OCUCHBUAMU

1. ba30BLIMHY JJOrHYEeCKHUMH ACHCTBUAMM

CaMOCTOSITEIbHO (POPMYJIUPOBATh U AKTYalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
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paccMaTpuBarh;

ONPENEIIATh LUEIHU ACITEIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU UX JOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTATHI AESITEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

HCTIOJIb30BATh NP OCBOCHUY 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEIATD
XapaKTepHbIE NPU3HAKA TIOHSATHM MW  YCTAHABIMBAaTbH MX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATUS IJI1 OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHU;

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

YCTAHABJIMBATh NPUYUHHO-CIICJICTBEHHBIE CBSI3U MEX/Y U3YYa€MbIMHU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXJICHHUS (MHIYKTHBHBIC, NEIyKTHUBHBIC, MO aHAJOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH W NIPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBJICHUSX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATh B IIPOLIECCE TO3HAHMUS HCIIOJIb3YEMbIE B XHUMHUU CHMBOJIWYECKHUE
(3HaKoBBIE)  MOJENIM, MPeoOpa3oBBIBATH  MOJCIBHBIE  TPEACTaBICHUS —
XUMUYECKUH 3HAaK (CHMBOJI) »dJIEMEHTa, XHMHUYeckas ¢Gopmylia, ypaBHEHHE
XUMUYECKOW pEeakIuu — TMPU PEHIeHUH y4YeOHBIX TI03HABATEIBHBIX U
MPAKTUYECKUX 3aJa4, MNPUMEHATh HA3BAHHBIC MOJCIbHBIE IPEACTABICHUS IS
BBISIBICHUSI XApPaKTEPHBIX TMPHU3HAKOB M3YyYaEMbIX BEIIECTB M XHUMHUYECKHUX

peaKiuu;

2. Ba3oBbIMHU HCCI€A0BaATEILCKHUMH JeHCTBUAMH:

BJIAJIETh OCHOBAaMH METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIINH;

dbopMyIHpoBaTh LEIW M 3a7a4¥ KCCICJAOBAHHUS, HCIIOIL30BaTh ITOCTABIICHHBIC H
CaMOCTOSITEILHO C(OPMYJIHPOBAHHBIC BOINPOCHI B KAayeCTBE HMHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJIT (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYX/ICHUN;

BJIaACTh HABBIKAMH CAMOCTOATCIBHOI'O INIAHUPOBAHHA W IMPOBCACHUSA YYCHHYCCKHUX
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HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHMsI HAOJIOJAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, POpMyInpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTHU PE3YyJIbTATOB HUCCJIEIOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

MPUOOPETATh ONBIT YYCHHUUECKOM HCCIEA0BATENbCKOW U MPOEKTHOW NEeATEIbHOCTH,
NPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IOMCKY METOJIOB

PEIICHUS MPAKTUUCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITIO3HAHUAA,

3. Paboroii ¢ nundgopmanmeii:

OPUEHTUPOBATBCA B PA3IMUHBIX HMCTOYHWUKAX HH(POpMAIMH (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPKAHMS, CIPAaBOYHBIC TOCOOMS, PECYpChI
WNuTepHeTa), aHaMM3upoBaTh HWHMOpPMAIMIO pPa3jIMYHBIX BHJIOB U  (GopM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHMBATh eé JIOCTOBEPHOCTD U
HETIPOTHBOPEUYHUBOCTH;

(GopMyTUpPOBaTEH 3alpPOCHl M MPUMEHATHh PA3IMYHBIE METOMBI MPHU MOUCKE W 0TOOpE
UHpOpMAIK, HEOOXOTUMOW I BBIOJHEHHS YYeOHBIX 3a7ad ONpeAeTIEHHOTO
THIIA;

nproodpeTaTh ONBIT  WCIOJB30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3JINIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHMaNbHYIO (opMy TmpenacraBieHus HHGOPMALHH
(cxembl, rpaduKu, TUArpaMMBbl, TAOJIUIIBI, PUCYHKH U T. II.);

MCIIOJIb30BaTh HAYYHBIM $I3BIK B KAadeCTBE CPEACTBA MPU paboTe C XUMUUYECKOU
uHbopMaIeil: MPUMEHATh MEXKMNpPeIMETHbIE ((HU3MYECKUEe U MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a00peBHATYPHI, HOMEHKIIATYPY;

MCITIOJIB30BaTh M MPEe0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.
Ognaoenue ynugepcanbHbIMu KOMMYHUKAMUGHBIMU OCUICHBUAMU:

3a/laBaTh BOIPOCHI TIO0 CYIIECTBY OOCYXJZaeMOl TEMBl B XOJI€ Juaiora W/Win

JMCKYCCHM,  BBICKa3blBaTh  HJAECH, (POPMYIUPOBATH CBOM  MPEIJIOKECHUS
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OTHOCHUTEJIBHO BBITIOJIHEHUS NPEII0KEHHOM 3a1a4H;

BBICTYIIaTh C IPE3CHTALUMENW PE3YJIbTATOB IO3HABATEIBHOM  JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJTHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alny yueOHOTro mpoekTa u (popMyIupoBaTh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECNOBAHUNA IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

Osnadenue ynugepcanibHblMu pecyaiamueHbIMU 0eliCMEUAMU:

CaMOCTOSITEIbHO  IUIAHUPOBAaTb M OCYIIECTBIATH  CBOK  II03HABATEJIBHYIHO
NEATENBbHOCTh, ONpenesss e€ LeJd W 3aJadyd, KOHTPOJMpOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alrOpUTM JEUCTBUH TMpH
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEeIbCKUX 3aJlad, BBIOMpaTh Hauboiee
3hexTuBHBIN croco0 uX pemeHus ¢ y4€TOM MOJy4YeHHs HOBBIX 3HAHHU O
BEILIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYILIECTBIIATH CAaMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHAIW3a U

CaMOOICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeaMeTHBIE pE3yIbTaThl OCBOEHUS MPOTrPaMMbl CPEAHETO OOIIEro 0Opa3oBaHHUS
[0 XUMHUHU Ha 0a30BOM YpPOBHE OPHEHTHPOBAHBI Ha 00ECIICUCHHE MPECUMYIIECTBEHHO
o0meoOpa3oBaTeIbHOW W OOIICKYJIBTYpPHOH TOATOTOBKHM oOydaromuxcsa. OHu
BKJIFOYAIOT: crienu(uUeckue s y4eOHOro mpeaMera «XUMHUS» HaydHbIC 3HAHUS,
YMCHHUSL M CIOCOOBI JCHCTBHH IO OCBOCHHUIO, MHTEPIIPETAIIMH M IIPEOOPa30BaHUIO
3HAHMH, BUIBI ACATCIBHOCTH I10 MOJIYUYCHUIO HOBOTO 3HAHUS M MIPUMCHCHHUIO 3HAHUN
B Pa3IUYHBIX YYCOHBIX M pPEaJbHbIX dKU3HCHHBIX CHTYAIUAX, CBA3AHHBIX C XUMHUEH.

B mnporpaMMe mo XUMHUH MpPEIMETHBIC PE3YJIBTAThl MPEACTABICHBI IO T'0JaM

U3YYCHHS KaK Ha 0a30BOM, TaK M Ha yeiny01éHHOM YPOBHSIX (BBIICICHO KYPCUBOM).
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B

10 kiacce mnpeaMeTHble pe3yabTaTbhl OCBOeHHMs Kypca «Opranmyeckas

XMMHUsSD» OTPaKarT:

1)

2)

3)

4)

chopmuposannocms  npeocmagieHuu: O  XUMUYECKOHM  COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XHUMUUA B TO3HAHUU SIBIICHUU
npuposibl, B (POPMUPOBAHMU MBIIUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW ISl PEIICHUS MPaAKTUYECKUX
3alay U DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
IIPUPOIHOU CpELE;

gnaoeHue CUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAralONIME TOHATUS (XMMUUYECKHM DJIEMEHT, aToOM, »JJEKTPOHHAas
o0oy0YKa  aTomMa, MOJEKyJla,  BaJleHTHOCTb,  AJEKTPOOTPUIIATEIBHOCTD,
XUMUYECKas CBs3b, CTPYKTYpHas ¢hopmyiia (pa3BépHyTas U COKpaIiéHHas), MOJb,
MOJIIpHAasi Macca, MOJISIPHBIH 00BEM, YIJIEpOAHBIA CKeNeT, (PyHKIHOHAJIbHAs
IpyIIa, pagukall, HW30MEpPHs, H30MEPhbl, TOMOJIOTUYECKHA psAll, TOMOJIOTH,
YIIE€BOJOPOIbI, KUCIOPOA- U a30TCOAEPIKAIINE COEAUHEHNS, MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHUS); TEOPUM M 3aKOHBI
(Teopus cTpoeHusi oprannueckux BemectB A. M. byTiepoBa, 3aKOH cOXpaHEHUs
Macchl  BENIECTB);  3aKOHOMEPHOCTH,  CHUMBOJMYECKHI  S3BIK  XHUMHHU;
MHUPOBO33PEHUYECKHUE 3HAHUA, JIEKAIIME B OCHOBE MOHMMAHHUS NPUYUHHOCTH M
CUCTEMHOCTH XMMHUYECKHUX SIBICHUHN, (DAKTOJIOTUYECKHE CBEJCHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUH W 0€30MacHOM HCIOJIb30BAaHUU BAKHEUIIINX OPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

copMUpOBAHHOCb  YMEeHUll  BblAGIAMb XaPAaKTEPHbIE TPHU3HAKH TOHATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIINE MOHATHS IIPU
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALIEHUN OPraHUYECKUX COCAUHECHU M,
cpopmuposannocmes  yMeHull UCHOIb308aMb XUMHUYECKYI0 CHUMBOJIUKY JJIf
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)

dbopMyn OpraHMYeCKMX BEIIECTB W YypPaBHEHUNW XMUMHUYECKHX pPEaKlHii;
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5)

6)

7)

8)

U320Masau8ams MOJICIIN MOJIEKYJT OPTraHUYECKUX BEIIECTB JJIs1 WILTIOCTPALUA UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHHUS;

chopmuposaHHocms  YMeHul YCMmaHaeaueams TPUHAMIEKHOCTb H3YyUYEHHBIX
OpPraHMYeCKUX BEHIECTB IO HMX COCTaByY M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCcy/Tpynne CcoeAMHEHUN (YIiIeBOJOPOAbI, KHUCIOPOJ- U a30TCOAEpKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COEIWHEHUsI);, Oasamb WM Ha3BaHUS TIO
cucremarnueckoit HomeHknatrype (IUPAC), a Takke mpuBOAUTH TPUBHUATILHBIE
HA3BaHUS OT/EJIBHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOIMWICH, alleTUJICH,
ATUJICHTJIUKOJb, TIUIEpUH, (peHos, GopManbaerus, aneraabieruj, MypaBbUHas
KHCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAsl KHUCJIOTAa, CTE€ApUHOBAsA KUCJIOTA,
TII0K03a, GPYKTO3a, KpaxMall, 1eJUTH0103a, TIIHIIH);

cghopmuposannocms  ymeHnusi onpedensms BUIBI XUMHYECKOHW CBA3M B
OpraHUYECKUX COEIUHEHUSX (OJUHAPHBIC M KPaTHbBIE), KOBANEHMHASA U UOHHASA
CB3b, 0- U P-C643U, B000POOHAS CBA3b),

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

chopmuposaHHocms  yMeHUus  NpUMeHsAmsb  TIOJNOXKEHHsST TEOpUU  CTPOCHUS
opranndeckux BemectB A. M. byTinepoBa a1 00bsiCHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
chopMuposaHHoCms YMeHUll XapaKkmepu3o8ams COCTaB, CTPOCHHE, (DU3UUECKUE
U XMUMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTEIIEN pAa3JIUYHBIX KJIAaCCOB
OpraHWYEeCKUX BelleCcTB (METaH, 3TaH, 3TWJIEH, MPOIMWIEH, aleTUJeH, OyTaaueH-
1,3, metunOytaaueH-1,3, OEH301, METaHOJI, STAHOJ, STHJICHIJIUKOJb, TJIMIICPHH,
deHnon, aneranbaerui, MypaBbUHAS W YKCyCHas KHCJIOTHI, TIIOKO3a, Kpaxmal,

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

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

chopmuposanHocmes ymeHull XapaKkmepuzoeams cocmasg, cmpoenue, uzuieckue
U XuMudeckue C80UCMBA MUNUYHLIX Npeocmagumenei pa3iuyHbIX KIaccos
Op2aHUYeCKUX euecms: aiKano8, YUKIOAIKAHO8, AIKEHO8, AlIKAOUCHO8, AIKUHOS,
ApOMAmMu4ecKux y21e8000p0008, CHUPMO8, aAlb0e2ud08, KemoHO08, KapOOHOBHIX
KUCTIOM, NPOCMBbIX U CIOACHBIX IUPOB, HCUPOS, HUMPOCOEOUHEHUL U AMUHOS,
aMuHoOKuciom,  0enKos,  yeneeooo8  (MoHO-, Ou- U  NOAUCAXAPUOO8),
UTIOCMPUPOBATb  2eHEMUYEeCKYI0  C8A3b  MedHc0y — HUMU — YPABHEHUAMU
COOMBEMCMBYIOUUX XUMUYECKUX PeaKyuli ¢ UCNOIb308AHUEM CMPYKIMYPHbIX
Gdopmyr,;

chopmMUpPoBaHHOCMb YMEHUsT XApaKmepu3o8ams WCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (HedTh, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TEepepabOTKU U

IPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

10) chopmuposannocme  ymenuti  nposoOums  BBIYHCICHUS 10 XHMHYECKUM

YPaBHCHUAM (MaCCLI, 06’béMa, KOJIM4YCCTBA HUCXOOHOI'0 BCIICCTBA MJIM IIPOAYKTA
pPC€akin 110 HU3BCCTHBIM MACCC, O6’BéMy, KOJIMYCCTBY OAHOIo0 M3 HCXOJIHBIX

BEILECTB WX NMPOAYKTOB PEAKIINN);

11) chopmuposannocme ymenuil 1adenms CUCTEMON 3HAHUM 00 OCHOBHBIX METOJaX

HAy4YHOI'0 T[O3HAaHUS, HCHOJIB3YEMBIX B XHMHUU IIPU H3YYEHUH BEUIECTB W
XUMHAYECKHUX SABJICHUN (mabmroneHue, U3MEPEHHE, JKCIIEPUMEHT,
MOJEIUPOBAHUE), UCNOIb306aNb CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI TPUHATHUS
pELICHU B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMU U X
MIPUMEHEHHEM;

cpopmuposanHocmes  61a0eHUs  CUCMEMOU 3HAHUL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOII0OeHUU, USMEPEHUU, MOOeIUPOBAHUL, IKCNepUMeHme

(peaﬂbHOM u MblC]ZeHHOM) U YMEHUA NPUMEHANb dMU 3HAHUA,
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cpopmuposanHocms yMeHus NpuMeHsmb OCHOBHble ONepayuu MblCIUMENbHOU
0esmenbHOCmuY — AHAIU3 U CUHMe3, CpagHeHue, 0000weHue, cucmemMamu3ayuio,
8blsABICHUE NPUHUHHO-CTIEOCMBEHHBIX C8sA3ell — OJIsl U3YUEHUs CBOLICTNE BeleCmE U
XUMUYECKUX PeaKyuil;

12) cchopmuposannocme ymenuii cobmooams npasuia TOJb30BAHUS XUMHUCCKON
nocynoii u 1abopaTopHbIM OOOpYIOBAaHUEM, a TaKXKe MpaBHia OOpaIIeHUS C
BEIIECCTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBITIOJIHEHUIO JTA0OOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocme  ymenull  nIAGHUPOBAMb WU BbLINOIHAMb — XUMUYECKUN
OKCIIEPUMEHT  (TPEBpaICHUSI OPraHWYECKUX BEIISCTB TIPU  HArpEBaHHH,
NOJIyYCHHE OTHJIICHA W M3YyYCHHE €ro CBOKMCTB, Ka4YeCTBCHHBIC PEAKIUU
OpraHUYECKUX BEIICCTB, JICHATypallds OCJIKOB IIPH HarpeBaHUH, IIBETHHIC
peakuu OETKOB) B COOTBETCTBHHU C TpaBHJIAMHU TEXHUKH O€30MacCHOCTH TPH
oOpaleHuu ¢ BelleCTBaMH W JIA0OpaTOPHBIM O0OpPYIOBAHUEM, NPEOCMABIAMDb
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B ¢GopMe 3amuch  YpaBHEHHI
COOTBETCTBYIOIIIUX PEAKIUN H ¢opmyiuposams BHIBOJBI HA OCHOBE JITHUX
pe3yJbTaTOB,

CPOPMUPOBAHHOCMb YMEHUIL: CAMOCMOSAMENLHO NIAHUPOSAMb U NPOBOOUMDb
XUMUYecKull dKcnepumenm (NOIyYeHue U U3YYeHue CEOUCME OpP2aAHUYeCKUX
gewecms, KaweCmeeHHbvle peakyuu yeneso00po008 DA3IUYHLIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OPCAHUUECKUX BeUyeCms, PeueHue 3KCHePUMEeHMAaIbHbIX
3a0ay NO PACNO3HABAHUIO OP2AHUHECKUX 6eujecms) ¢ CoOn00eHuemM npasul
be3onacnoeo obpawjenuss ¢ ewjecmeamu U AAO6OPAMOPHLIM 00O0PYO0BAHUEM,
Gopmynuposams  yenb UCCIEO08aHUs, NPeOCMAsIAms 6 pA3IUYHOU opme
pe3yIbmamyl IKCNEPUMEHMA, AHATUZUPOBATNb U OYEHUBAMb UX 0OCMOBEPHOCHb,
14) chopmuposannocme ~ ymeHull  Kpumuuecku — AHAIUSUPOBAMb  XAMHUYECKYIO

nH(pOopMaIHIO, MOTYyYaeMYyI0 U3 pa3HbiX ucToUHUKOB (CMMU, MuTepHeT u ap.);
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chopMUPOBAHHOCL  YMEHULL.  OCYWEeCmEIAms  YeleHanpasieHHblil  NOUCK
XUMUYeCKOU UHpopmMayuu 8 pasiudHblX UCMOYHUKAX (HAYYHAS U Y4eOHO-HAYUHAs
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku aHAIU3UpPOBAMb
Xumudeckyro  uHgopmayuio, nepepabamvigamsv €€ U  UCNOIL308AMb 8
coomeemcmauu ¢ NOCMasiIeHHoU yY4eoHou 3aoadet

15) chopmuposannocme VYMeHuUll cobodamo npasuia IKOJIOTUYECKHU
1eJ1ecO00pa3HOro MOBEJEHUS B OBITY W TPYIOBOW JI€ATEIBHOCTH B LEIAX
COXPAaHEHHSI CBOETO 3/I0pPOBbS U OKPYKAIOIIEH MPUPOIHOU CpEeidbl; 0co3Ha8amb
OMACHOCTh BO3JICUCTBHS Ha >KMBBIE OPraHW3Mbl ONpPENENEHHBIX OPTraHUYECKUX
BEIIECTB, NOHMMas cMmbicn mokazatens [IJIK (mpenensHOi nmomyctumon
KOHILICHTPAIIUK), MNOsACHAMbL HA  NPUMEpax CHOCOObI  YMCHBIICHHS |
NpeOTBPAILIEHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;
AHAIU3UPOBAMb YeNeCO0OPA3ZHOCMb NPUMEHEHU  OpP2AHUYeCKUX  8eujecms 8
NPOMBIUNEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

16) ayi1  0OydaromMXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3IIOPOBBSI: yMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX IO3HAHHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

17) u1st cenbiX U CIIa0OBHIANINX OOYYAIONIUXCSA: YMEHHE HCIIOJIB30BaTh PeabehHO

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

B 11 kuaacce mnpeaMerHble Ppe3yJibTATbl OCBOeHH Kypca «OO0mass w

HEOPraHUYecKass XMMHUSD> OTPAXKAIOT:

1) cppopmuposannocme  npeocmasienuii: 0  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, pPOJM XUMHHM B MO3HAHUM SIBJICHUU
npuposibl, B  (OPMUPOBAHMM  MBIIUIEHUST U KYJIbTYpbl  JIUYHOCTH, €€
(GYHKITMOHAIBHONW TPaMOTHOCTH, HEOOXOIWUMOW [JIsi PEIIeHUS MPAKTHYSCKUX
3a/lad M OIKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3JI0POBBIO U

MPUPOJTHOM Cpeie;
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2)

3)

4)

graoetiue CHCTEMOM XUMHYECKUX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralOIIUE MOHATUSA (XUMHUYCCKUN DJIEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, CTEIIEHb OKUCIECHUS, XUMHUECKasl CBSI3b
(koBajeHTHAs, MOHHAs, MeETaJUIMuecKasi, BOJOPOJHAs), KpUCTAJUITUYECKas
peILIETKA, TUIBl XUMHUYECKUX PEaKIUM, pacTBOp, IECKTPOJIUTHI, HEAIECKTPOIUTHI,
AJEKTPOJIUTUYECKAS] JIUCCOIMALIUS, OKHUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOW PEaKIUU, XUMHUYECKOE PAaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHs
BJIEKTPOJIMTUYECKON aucconmanuu, nepuoguueckuit 3axkoH JI. M. Menpaeneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAILCHUS] SHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHMA S3BIK XUMUH,
MUPOBO33PEHUECKUE 3HAHUSA, JICKAIIME B OCHOBE MOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJTYyYEeHUU M 0€30MaCHOM UCITOIB30BAHUM BAKHEUIITUX HEOPraHUUECKUX
BEIIECTB B OBITY M MPAKTUIECKOMN JACATEITHHOCTH YEJIOBEKA;

COBpeMeHHble NpeoCcmasienus 0 CMpPOeHUU 6ewecmea Ha aMmOMHOM, UOHHO-
MONEKVIAPHOM U HAOMOJNEKVIAPHOM YPOBHAX, NPEOCMABIeHUs O MeXaHUMax
XUMUYECKUX pearyuil, mepmMoOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX
UX Npomexkaumus, O XUMUUECKOM pPAGHOBeCUU, pPACMBOPax U OUCNEPCHLIX
cucmemax,; @akmono2uueckue ceedeHUs 0 CB0UCMBAx, cocmaee, NOJYYeHUU U
0e30naAcHOM UCNONb308AHUU BANCHEUUUX HEOPSAHUYECKUX 6euecms 6 Oblmy u
NPAKMUYECKOU  OesiMelbHOCU — 4ellogeKkd,  OOWUX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposaHnocms  yMeHUll 6blA6AAMb XapaKTEPHBIC TPHU3HAKU ITOHSATHH,
ycmauvasaueams WMX B3aUMOCBSA3b, UCNOAb306aMb COOTBETCTBYIOIIME MOHATHUSA
MPHU OMUCAHUHA HEOPTAaHUYECKHX BEIIECTB U MX MPEBPAILCHHUI;
choOpMUpoBaAHHOCMb  YMEHUU UCHOIb306AMb XUMHYECKYI) CHUMBOJIUKY IS

cocTaBieHuss (opMyn BEHIECTB U  ypaBHEHUHW XUMHUUYECKUX  PpEAKIUU;
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5)

6)

7)

8)

cucrteMmatnueckyro HoMeHkaTypy (IUPAC) u TpuBHuanbHbIle Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YrJIEKUCIbIM ra3, aMMHaK, raméHas
W3BECTh, HEeTal¢Hasl U3BECTh, TUTHEBAS COJIA, TUPUT U JIp.);

cghopmuposannocmes ymMeHUll onpeoensms BaJEHTHOCTh W CTENEHb OKHUCIICHUS
XUMHUYECKHX AJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTABA; BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAsl, MOHHAs, METaJlJIMYeCcKasi, BOJOPOJIHAS) B COSIMHECHUSIX; THUII
KPUCTAJUTMYECKONM PENIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs1, METAJJTNYECKas ); XapakTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
COCJIMHCHUM;

cghopmuposannocms ymMeHus 0OBbACHAMb 3ABUCUMOCTb CBOUCME 8euecms om
6UOA XUMUYECKOU CBA3U U MUNA KPUCMAIIUYECKOU peuémru, OOMeHHblU U
OOHOPHO-AKYENMOPHBLUL MEXAHUIMbI 00PA308AHUS KOBALEHMHOU C8A3U,
chopmMuposaHHocmsv yMeHull YCmaHasiusams MPUHAIC)KHOCTh HEOPTaHUIECKUX
BEII[ECTB IO UX COCTaBY K OMpeAeIEHHOMY KIIAcCy/TpyIIe COeIUHEHUH (TTPOCThIC
BEIIECTBA — MeTaJUlbl M HEMETaJUIbl, OKCHAbI, OCHOBAHMS, KHCJIOTHI,
am(OoTepHbIE THIAPOKCH/IBI, COJIN);

chopmMuposanHocmeb yMeHull. Kiaccupuyuposams. HeopeaHuiecKue deuecmaa no
Ux cocmaey, Xumudeckue peakyuu no pasiuyHbiM NPUHaKam (Yuciy u cocmaey
peazupyrowux eewecms, meniogomy 3¢hgexmy peaxyuu, usmMeHeHuro cmeneHel
OKUCTEHUSL DJIEMEHMO08, 00paAMmUMOCMY, Y4acmuio Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO  8bIOUPAMb OCHOBAHUSL U Kpumepuu OJisl Kidccugurayuu
U3yuaemulx eujecme U XUMUYeCcKux peaxkyul,

chopmuposannocms ymeHull packpvléams CMBICH Teproandeckoro 3akona J1. U.
MenpeneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

chopmuposaHnocmov yMeHull Xapaxkmepu308ams SIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 1—4 niepuonoB Ileprognyueckoi CUCTEMbI XUMHYECKHX

atemenToB JI. M. MeHneneeBa, WCIONB3ys TOHATHSA «S-, P-, d-3JIEKTPOHHBIC
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9)

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

copmuposannocms  ymenuti  xapaxmepuzogams  (onucevieams) 00U
XUMUYECKHE CBOWCTBA HEOPraHUYECKHX BEUIECTB PA3JIUMYHBIX  KJIACCOB;
noomeepacoams CylleCTBOBAaHUE T€HETUYECKON CBSI3M MEXKIY HEOPTraHWYECKUMHU
BEILECTBAMU C TOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIN;
cpopmuposanHocme  yMEeHUs.  pAcKpuleamsv — CYWHOCMb:  OKUCAUMENTbHO-
80CCMAHOBUMENLHBIX — PeaKyuli  NOCPeoOCmeOM COCMAGNEeHUs  DNIeKIMPOHHO20
bananca smux peaxyuil, peakyuti UOHHO 20 OOMeHa NYMEM COCMAGNEeHUS UX
NOTHLIX U COKPAWEHHBIX UOHHBIX YPAGHEHUU, peakyuul uopoau3a, peaxyuil
KOMNniekcoobpaszoeanus  (Ha  npumepe  2UOPOKCOKOMNJIEKCO8  YUHKA U

ANIOMUHUS),

10) cpopmuposannocme  ymenus Kiaccupuyuposams XAMHUYECKUAE PEAKIUU TI0

pa3IMYHBIM TpU3HAKaM (YHCIIY U COCTABY PEArupyIONMIUX BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHCHUIO CTEIICHEH OKHUCIICHHS 3JICMEHTOB, OOpaTUMOCTH

peakiuy, y9acTUIO KaTaIn3aTopa);

11) chopmuposannocms  ymenuit cocmasnsimv YpaBHCHUS PEAKIUN pPa3IMIHBIX

TUIIOB; TOJHBIE W COKpPAUIEHHbIE YpaBHEHUS peakuid HOHHOTO OOMeEHa,

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

12) cpopmuposannocme  ymenuti  npogooums  PEAKUUH,  IMOATBEPKIAIONINE

KaueCTBEHHBIM COCTaB Pa3IMYHBbIX HCOPIraHHUYCCKHUX BCHICCTB, paCnoO3HABAMb
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OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTaHHMUECKHUX
BCIIECTB;

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

14) cchopmuposannocme ymenutl 0ObACHAMb 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peaKkmuu OT Ppa3IUYHBIX (HAKTOPOB; XapakTep CMEHICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpuniun Jle [larense);
chopmMupoBaHHoOCmy ~ YMeHUss  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAaHUs.
XUMUYECKUX pearKyull ¢ Y4émom ux IHepeemuiecKux XapaKkmepucmux, xapakmep
U3BMEHEeHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCMU OM  DPA3IUYHBIX
Gpaxkmopos, a makdce Xapakmep CMeWweHUs XUMUYECKO20 pPABHO8ecuUsi Noo
BAUAHUEM 8HEWHUX 8030eticmeuil (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuit  xapakmepuzoeamv — XAMUYECKHE  IPOIECCHI,

JeKallue B OCHOBE MPOMBIIICHHOTO TOJNyYeHUs CEpHOW KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHHN 00 OOIIMX HAyYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOTO MPOU3BOJICTBA;
COPMUPOBAHHOCNG YMEHUsSL XapaKmepu3o8ams XumMuueckue peakyuu, jexcaujue
8 OCHOB8E NPOMBIUAECHHO20 NOJYYEHUS CEPHOU KUCIOmMbl, aMMuaxa, oowue
HAayuHble NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, YeecO0OPA3HOCIb NPUMEHEHUS
Heop2aHu4ecKux eewjecms 8 NPOMBIULIEHHOCU U 8 Oblmy C MOYKU 3PEeHUs
COOMHOWEHUS PUCK-NONb3A;

16) chopmuposannocmes  ymenuii nposoOoums BBIYHCICHHUS C HCIIOJB30BaHUEM
MOHATHS «MAcCOBasi JTOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHONIICHHWH Ta30B
MIPU XUMUYECKUX PEAKIHIX, MACCHI BEIIEeCTBA WM 00bhEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ WIIM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(PdeKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHUS MAcCChI

BCIICCTB, IIPECBPAIICHNA U COXPAHCHUS S9HCPIUH,
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chopmuposanHocmes ymenus nposooUums paciémul. ¢ UCNOIb308AHUEM HOHAMUL
«maccosas 00 ewjecmeda 6 pacmeope» U «MONAPHAS KOHYEHMPAYUsLy,
maccel gewgecmea unu 00vEMA 2aza No U3BECMHOM) KOIUYECMB) 6euecmad,
macce unu 00vbEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyuu 6eujecms, menio8o2o
appexma peaxyuu; 3uHaveHus: 6000POOHO20 NOKA3AMEN PACHBEOPO8 KUCIOM U
wenouel ¢ U38eCMHOlU CMeneHblo OUCCOYUayuu, maccol (006véma, Koauvecmea
seujecmea) npooykma peakyuu, eciu 00OHO U3 UCXOOHBIX 8eujecms OaHO 8 GUoe
Pacmeopa ¢ onpeoeréHHol Maccosoll 00ell pacmeopeéHHO20 euecmea Uil 0aHo
8 uzbvimke (umeem npumecu); 00U 6bIXOO0A NPOOYKMA pearyuu, 00bEMHLIX
OMHOUEHUL 24308,

17) cchopmuposannocme ymenuii cobmooams npasusia TOIb30BAHUS XHUMHUYCSCKOM
nocynoii u 1abopaTopHbIM OOOpYIOBAaHUEM, a TaKXKe MpaBWia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBITIOJHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

18) chopmuposannocme  ymenuti  nIAHUPOBAMb U BLINOJHAMbL ~ XUMUYECKUAN
AKCIIEPUMEHT (Pa3JIOKEHHE TEPOKCHAA BOJIOPOAA B MPHUCYTCTBUH KaTalIH3aTopa,
OINpe/IeTICHUEe Cpelbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WMHIUKATOPA, BIUSHAC PA3INIHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIHH,
peakIMu MOHHOTO0 OOMEHa, Ka4eCTBEHHBIE PEaKIMU Ha Cynbdar-, KapOoHAT- U
XJIOPHU]I-aHUOHBI, HA KATHOH aMMOHHS; PEIICHHE HKCIIEPUMEHTANBHBIX 3a/1a4 10
TemaM «MeTtame» U «HemeTtamnel») B COOTBETCTBUU C MpaBUJIAMHU TEXHUKHU
6e30macHOCTH MpU 0OpaIIeHUH C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYI0BaHUEM,
npedcmaegnams PE3yNbTaThl XHUMHYECKOTO OJKCIIEpUMEHTa B opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMA U opmyaupoéams BHIBOIBI Ha OCHOBE
ATUX PE3YNHTATOB,
cpopmuposanHocms yMeHUull: CAMOCMOSAMENbHO NIAHUPOBAMb U HPOBOOUMb
Xumuyeckuli  IKCnepumeHm  (npoeedeHue  peakyuii — UOHHO20  OOMeHa;

nodmeepofcaeﬂue Ka4iecneeHHo2o cocmaesa HeopecaHUu4YeCcKux eeujecms,
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onpedenenue cpedvl pacmeopos Gewecms ¢ NOMOWbI0 UHOUKAMOPOS, U3yYeHUe
BIUAHUSL PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU pearyuu, peuleHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannvly u «Hememannviy) c
cobnrooenuem npasusl 0e30nacHo2o 0bpaujeHus ¢ eewecmeamu U 1a00pamopHuIM
obopyoosanuem, Gopmyruposams yeib UCCIE008AHUS, NPEOCMABISIMb 8
pasnuunol  opme  pesynvmamul 9KCHepuUMeHma, AHATU3UPOBAMb U
OYEeHUBAMb UX 00CTNOBEPHOCTID,

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

20) cghopmuposannocmo YMeHull cobooamo npasuia 9KOJIOTUYECKHU
IIEJIeCO00pa3HOr0 TOBEJICHUS B OBITY W TPYIOBOW JIEATCIBHOCTH B IEIAX
COXPAaHECHHUS CBOETO 3JI0POBbS W OKPYKAIOIICH NMPHPOJIHOW CpEJbl; OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha JKUBBIC OPTaHW3MBI ONPEACIEHHBIX BEIIECTB,
noHnMas cmbica mokasarenas [1JIK (mpemeipHON MOMyCTHMOM KOHIEHTPAIIUH),
nosCHAMb HAa TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U MPEIOTBPAIIECHUS UX BPEIHOTO
BO3/ICHCTBHS Ha OPTaHW3M YeJIOBEKa,
chopmuposannocmes yMeHul: cobnooams Npasuid NoIb308AHUS XUMUYECKOU
nocyool u 1abopamopHvim 000py008aHuemM, 00pawjeHus ¢ eewecmeamu 8
COOMBEMCMEUU C UHCMPYKYUIMU NO BbINOIHEHUIO IAOOPAMOPHBIX XUMUYECKUX
ONbIMOG, IKONOSUHECKU YeNeco0Opa3Hoc0 NogedeHus: 6 Obimy u mpyoosol
0esimenbHOCIU 8 YeJISIX COXPAHEHUsL C80e20 300P08bs, OKpYIcalouell npupooOHoll
cpedbl U O0CMUdICeHUs. e€ YCMOUYUB020 pa3eumus; 0CO3HABAMb ONACHOCHb
MOKCUYECKO020 0eliCmBUs Ha HCUBble OP2aAHUZMbl ONPEOENEHHBIX HEOPSAHUYECKUX
sewecms, nouumas cmvicn noxkazamens IJK (npedenvhoti  donycmumou
KOHYeHmpayuu), cpopmuposannocmu VMEHUIL: ocyujecmensimo
YeeHanpasienHblll NOUCK XUMUYEeCKOU UHGOpMAayuu 8 PAa3iutuHbIX UCTOYHUKAX

(hayunasa u yueono-nayunas aumepamypa, CMHU, Humeprnem u Op ), Kpumuuecku
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AHANU3UPOBAMb  XUMUYECKVIO  UuHgopmayuio,  nepepabamvieamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4uebHOU 3a0ayeli

21)iast  oOydaromuxcss € OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 30POBBS: YMCHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNMHBIX METOJIaX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SBICHU;

22) 1Sl CHCTIBIX M CIIA0OBHAANINX OOYYAIONIUXCS: YMEHHE UCIOJb30BaTh PEIbe(PHO
TOUEUYHYIO cUcTeMy 0003HaueHnuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.
Pesynpratel 00yueHuss Ha ©0a30BOM YpPOBHE OpPHEHTHPOBaHbI Ha OOIIYIO

(YHKIMOHAIBHYIO TPAaMOTHOCTh, MOJYY€HHUE KOMIIETEHTHOCTEH Jisi MOBCEIHEBHOM

KU3HU M o0miero pa3Butus. Pe3ynbraThl oOydeHHMs Ha YyrIyOJIEHHOM YpOBHE

OPUEHTUPOBAHBl  HA  TMOJY4YEHHUE  KOMIETEHTHOCTEM  JUIsi  MOCIeAyIolen

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

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

10 KJIACC « OPTAHUYECKAS XUMMSsI» BA3OBbII YPOBEHb

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHWyYecKOl XHMHHU: €€ BO3HUKHOBEHUE, PA3BUTHE M 3HAYCHHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHanoB. TeOopUsi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE ToNOKeHHs. CTpYKTYpHBIE (HOPMYIIBI
OpraHuYeCcKuX BemecTB. ['omonorus, nsomepurs. XUMHAYECKas CBSI3b B OPTraHUYECKUX
COEMHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBinenne o kiaccuukamuu OpraHUYECKUX BemecTB. HoMeHkmarypa
OpraHWYEeCKUX COEAUHEHUM (CUcTeMaTudeckas) U TpUBHAIbHbIE Ha3BaHUS
BAKHEUIIINUX MMPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCNEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpaAICHUN:

O3HAaKOMJICHHEC C 06paSHaMI/I OpPraHrMYCCKHUX BCIICCTB M MATCpHAJIaMHU Ha UX OCHOBC,
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MOJCIUPOBAHHUC MOJICKYJI OPraHUYCCKUX BCHICCTB, H36J'IIOI[CHI/IG H OIINCAaHHUC
ACMOHCTPAlMOHHBIX OIIBITOB 110 MPCBPAICHUIO OPraHNYCCKUX BCHICCTB IIpHU

HarpeBaHud (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesoxopoasl

AJNKaHbl: COCTaB U CTPOCHHE, TOMOJIOTMYECKMM psaa. MeraH W 23TaH —
OPOCTEUININE TMPEICTABUTEIN QJIKAaHOB: (U3MYECKUE U XUMUYECKHE CBOWCTBA
(peakiuu 3aMEIICHUS] W TOPEHUs), HAxXOXJECHHE B TMPUPOJC, TOJyYeHUE U
IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psii. DTUICH W TPOIMHUICH —
NPOCTEHUININE TPEICTABUTEIN QJIKEHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUIApaTalldd, OKUCIEHUS W
MOJIMMEPU3ALINH ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u wmetwnOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOWCTBa (peakius mnogumepusanuu). [lolydyeHre CUHTETHYECKOrO
KaydyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHUECKUN psif. ALCTHICH —
IPOCTEHININI  TPEICTaBUTEIb AJKUHOB: COCTaB, CTpPOcHHE, (UBHUYCCKUE W
XUMHUYECKHE CBOMCTBA (pE€aklMU TUIPUPOBAHMS, TaJIOTCHUPOBAHUS, THUIApATAIUU,
TOpeHUs), MOJYYCHUE U IPUMEHEHUE.

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

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

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

CBSI3b MEXKTy YTJICBOAOPOIaMH, TPUHAIICKAITUMHU K PA3IMYHBIM KJIacCaM.
[IpupoHbIe UCTOYHUKH YTJIEBOIOPOAOB. [IpupoaubIii Ta3 U MonyTHBIE HEPTIHBIC
ra3el. Hedts u e€ mpoucxoxnaenue. CrmocoObl mepepabOTKu He(PTH: TEeperoHKa,

KPEKUHT (TepMHUUYECKUN, KaTaluThuueckuil), nuponus. IlpoaykTel mnepepaboTKu
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He(TH, WX TPUMEHEHHE B TPOMBIIUICHHOCTH U B ObiTy. KameHHslii yromp u
MPOJIYKTHI €0 MepepadboTKH.

OKCIIepUMEHTAIbHBIE METOABl HW3YYCHHS BEIIeCTB W WX MPEBpAIICHHNA:
O3HAKOMJICHHE C 00pa3IamMu IIacTMacc, KayqdyKoB M pe3uHbI; Koyutekiuu «Hedte» u
«YTONbY; MOJECTUPOBAHUE MOJEKYJI YrIeBOJOPOAOB M TaJOr€HONPOU3BOIHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ MOJIY4YCHUC 3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuéTHble 3aqaun
Boluncnenust mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEIIECTBa WJIM TMPOAYKTa pPEaKIUH IO HW3BECTHBIM Macce, 00BEMY,

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

Kuciopoaconep:kamme opraHn4ecKue coenHeHUus

[IpenenpHbIE OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTpOCHUE, (pu3nUecKue u
XUMHUYECKHE CBOMCTBa (peakiuu C aKTUBHBIMU MeETaJJIaMH, TajlOr€HOBOJOPOIaMH,
ropeHue), npuMeHeHne. BonopoaHbie CBsA3U MEXAY MOJIEKYJIaMH CIIUPTOB. JlelcTBre
METaHOJIa ¥ 3TaHOJIa HA OPraHW3M YEeJIOBEKa.

MHOroaToMHbBIC COUPTHI. DTUIICHIJIMKOIb U TJIMIIEPUH: CTpOCHUE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJACHCTBUE CO IIEIOYHBIMU METaJlaMU, KaueCTBEHHAs
peakidsi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHu3M YeJIOBEKa.
[IprmMeHeHune ramuepruHa U STUICHTJIUKOJIS.

deHOoIT: CTPOCHUE MOJIEKYJIbI, (PU3NISCKUE U XMMUICCKHE CBOUCTBA. TOKCHYHOCTD
denona. Ilpumenenue ¢genoa.

Anpaeruapl 1 KeTOHbL. DOpMalIbICTH/I, alleTaNBACTHI: CTPOCHUE, (PU3UUCCKHUE H
XUMHUYECKHE CBOWCTBA (pEakiMh OKHUCJICHHMS W BOCCTAHOBJICHMS, Kaue€CTBEHHBIC
pPeaKIuM), MOJy4YeHHUE U TTPUMEHEHHE.

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

BOCCTaHOBHCHI/Iﬂ), MOJYYCHHMEC UM IPUMCHCHHC.
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OMHOOCHOBHBIE TpenebHbIE KapOOHOBbIE KHUCIOTHL. MypaBbHHAs U YKCycHas
KHUCJIOTHI: CTpOCHHE, (pU3MUecKne W XMMHYECKHE CBOMCTBa (CBOWCTBa, oOIIue AJs
KJlacca KUCIIOT, peaklus 3TepuduKanum), nojydyeHue u npumenenue. CreapuHoBas u
OJIEMHOBAasi KUCJIOTHI KaK MPEICTABUTENH BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBUE.

Crnoxuble >QUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
apupoB. Kupsl. ['maponus sxupoB. IIpumenenue >xupoB. buonormyeckas poib
KHUPOB.

VYriaeBoabl: cocTaB, Kiaccuukanus yriaeBoaoB (MOHO-, TU- U TOJHCAXApPUIbI).
['moko3a — mpocTeHIInii MOHOCaxapul: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIBI,
¢u3nyeckne W XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcugom menu(ll),
OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcuia cepedpa(l), BoccranoBieHue, OpoxeHue
TJIIOKO3bI), HAaxoXIeHHEe B TpUpOAe, TNPUMEHEHHE, OHOJOTHYEeCKas pPOJb.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3HI.

Caxapo3a — mpeJcTaBUTeIb JIMCAXapUIOB, THAPOIN3, HAXOXKIACHUE B MPUPOJIE U

IIPUMCHCHUC.

Kpaxman wu uemmono3a kak npupofHble noiumepbl. CTpoeHue Kpaxmana u
Heutono3el.  PU3MUEeCKHe W XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAas peaKUus C HOJ0M).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpAILCHUN:
MpOBEJEHUE, HAONIOJEHWE W OIHUCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCIEHHE ATaHOJIa
okcugoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEpUHA C
ruapokcuaom meau(ll)), ampaeruaoB (OKHCIEHHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpokcumom wmenu(ll), B3aumojaeilcTBHE Kpaxmaiga C HOAOM);
MIPOBEJICHNE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuéTHble 3a1a4u
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BbrunciieHnst o ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOrO BEIIeCTBAa WJIM MPOAYKTa pPEakUUh MO H3BECTHBIM Macce, 00bEMY,

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

A3oTcoJep:Kaliue OpranHudeckue coeJMHeHust

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

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

AMUHOKUCTIOTHI Kak aMdoTepHble opraHudeckue coenuHenus. duzmueckue u
XMMHYECKHUE CBONCTBA aMUHOKHUCIOT (HAa TMpuMepe ThuluHa). buonoruueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku Kak mpUpPOIHBIE BBICOKOMOJEKYJSIpHblE coeauHeHus. llepBuuHas,
BTOpUYHAST U TPETHUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

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

Harp€BaHHuH, IBCTHBIC PCAKIINU OCIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbBIE TOHATHUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSS MOJEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJICKYJISIDHBIX COEAUHEHUN —
MOJIMMEPHU3ALHUS U MOJIUKOHICHCALIHSL.

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

HarypanbHblii W CHUHTETHYECKHWE KavuvKu (OVTaIMEHOBBIN, XJIOPOIIPEHOBBLIU WU

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

(arreTaTHOE BOJIOKHO, BUCK03a), CMHTETHYECKHE (KAIPOH U JIABCAH).

3KCHepI/IMeHTaHBHBIC MCTOAbI HM3Y4YCHHMA BCHICCTB H HX HpeBpaH_[eHI/Iﬁ .
O3HAaKOMJICHHUEC C 06p33HaMI/I NpUpPOAHBIX WM HCKYCCTBCHHBLIX BOJIOKOH, IIIaACTMACC,

Kay4yKOB.
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MexnpeaMeTHbie CBA3H

Peanu3anus MeXNpeaIMETHBIX CBA3EH NPU U3YYEHUM OpraHM4YecKou xumuu B 10
KJIACCE OCYIIECTBIISIETCSI Yepe3 HMCHOJIb30BAHME KAK OOIIMX E€CTECTBEHHO-HAYUHBIX
IOHATUM, TaK Y NOHATUH, SABIIIOIIUXCS CUCTEMHBIMU Ui OTACJIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OO01mMe ecTeCTBEHHO-HAy4YHbIe MOHSATHUS: SIBJIEHWE, HAy4yHbIH (HaKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIM3, CHHTE3, KiacCU(UKalMs, MEPUOAUYHOCTh, HAOIIOJIEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

dusuka: mMarepusi, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPreTUYeCKUN
yYpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHME BEIECTBA, (hU3UUECKHE
BEJIMYUHBI U €AMHULBI UX U3MEPEHUSL.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BeIIeCTB B OpraHu3Me,
¢orocuHTE3, OMOJOrMYECKH aKTHBHbIE BelecTBa (O€IKH, YIJIEBOIBI, JKUPBHI,
dbepMeHTHI).

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

TexHomorus: numeBsie NPOAYKThI, OCHOBBI PAllMOHATIBHOIO ITIUTAHUS, MOIOLIHE
CPEACTBA, JICKAPCTBEHHBIE U KOCMETHUUYECKHUE IIPENaparThl, MaTepuabl U3 UCKYCCTBEH-

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

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[IpenmeT u 3HaYeHHWE OPTraHUYECKONW XMMHUHM, MPEACTaBICHHE O MHOr000pa3uu
OPraHUYECKUX COCTMHCHUU.

DNEKTPOHHOE CTPOEHHE aToMa Yriepojia: OCHOBHOE U BO30YKJIEHHOE COCTOSHHUSI.
BaneHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XUMHYECKas CBSI3b B OPraHMYECKHX

coeMHeHUsAX. Tumel ruOpUAM3alUd ATOMHBIX OpOuTaneil yriaepona. MexaHU3MBbI
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o0pa3oBaHUsl KOBAJCHTHOW CBs3M (OOMEHHBIA U JOHOPHO-aKIENTOPHBIN). Tumb

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

cBsa3b. CriocoObl pa3pbiBa CBsI3€l B MOJIeKyJdaxX OpraHudeckux BeliecTB. [loHsTue
0 cBOOOJTHOM pajiukalie, Hykieoduie u smekTpodue.

Teopust cTtpoeHns opranndeckux coeauHeHnii A. M. bytiepoBa u COBpeMEHHbIE
NPEJICTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHUYeCcCKUX
coelMHeHU. MonekyspHble W CTpYKTypHbIe (popmyiibl. CTpyKTypHBbIE (OPMYIIbI
pa3TUYHbBIX BUOB: pa3BEPHYTas, COKpaIIEHHAs], CKEIETHAS.

Nzomepusi. Bunabsl uzomepun: CTpyKTypHas, MPOCTPAHCTBEHHAS.

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

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

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

OKCIEpUMEHTAIIbHBIE  METOJbl H3YYEHHS BEUIECTB W HMX [PEBPALICHUN:
O3HAKOMJICHHE C 00pa3llaMM OpPraHMYECKHX BEIIECTB M MaTepHajllaMd Ha UX OCHOBE;
OMBITHl MO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB MNpPH HArpeBaHuM (IUIaBJICHUE,
o0OyrIMBaHWE U TOPEHHE); KOHCTPYHUPOBAHUE MOJENIed MOJEKYJ OpraHMYecKUX
BEIECTB.

YriaeBoaopoasl

Anxanbl. ['omonormyeckuit psnm ankaHoB, oOmas ¢Gopmyia, HOMEHKIATypa

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

rudbpuan3anus aTOMHBIX opOuTaneit yriepojaa, o-cBsizb. Kondbopmepsl. duznueckue

CBOICTBA aJIKAHOB.
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XUMUYECKHE CBOMCTBA  aJKAaHOB: pEAKIMU 3aMEICHMs, HU30MEpHU3alNH,

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

MEXaHU3ME PeaKIUi pajuKaJbHOTO 3aMCIICHMS.

Haxoxnenue B mpupoze. CriocoObl MOTydeHUs U MPUMEHEHNE aTKaHOB.
Huxnoankanel. OO6mas dopmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHUS M XMMHUYECKHX CBONCTB MasbIX (IIMKIIOMPOIIAH, ITUKI00yTaH) W OOBIYHBIX
(IMKJIOTICHTaH, MHUKJIOTeKCaH) NMUKIoaNKaHOB. CrocoObl MONYYCHUSI W MPUMCHCHHUE
[IUKJIOATKAHOB.
Ankensl. ['omojorumueckuii psii  ankeHoB, oOmias Qopmyna, HOMEHKIATypa.

DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spzm6pwm3aum
aTOMHBIX OpOuTaseH yriepoaa, 6- U n-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (Imc-
TpaHc-) nzoMepusa. Pu3nyecKre CBOMCTBA AJIKEHOB.

XHUMHYECKHUE CBOMCTBA: PCaKIN IMPUCOCOAUHCHHA, 3aMCIICHUA B O-IIOJIOKCHHUC

IIpu ,IIBOﬁHOﬁ CBsA3H, IMOJUMCPHU3ALMU W OKUCIICHUA. [IpencraBieHuEe O MEXaHU3ME

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

KauecTBeHHbIE peakiiy HA IBOMHYIO CBA3b.
Cnioco0ObI TOJTy4eHHUs ¥ IPUMEHEHHUE aJTKCHOB.
Ankanuensl. Knaccudukamus ankaaueHOB (CONPsDKEHHBIC, HW30JUPOBAHHEIE,

KyMyJiupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS W XMMHYECKHX CBOWMCTB

CONpsKEHHBIX AueHOB, 1,2- u l,4npucoenuuenue. [lomumepusaius coOnpsikKEHHBIX
nueHoB. CriocoObl MOJTyYeHUsl U NPUMEHEHUE AJIKaJUEHOB.
Anxunbl. ['omonoruueckuil psii  alkuHOB, oO0mas Gopmyna, HOMEHKIATypa
U M30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuIn3anms aTOMHBIX OpOuTaneit yriuepoaa. @u3ndeckrue CBONCTBA aTKUHOB.
XHUMUYECKUe CBOWCTBA: peakunu IIPUCOETUHEHNS, OVMEpPU3ALUN
Y TPUMEPU3ALMHU, OKUCIEHHS. KuCIOTHRIE CBOMCTBA aJKMHOB, UMEIOIINX KOHUEBYIO

TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKMK Ha TPOMHYIO CBS3b.
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CniocoObl OJTy4eHHs U MPUMEHEHHUE aJTKUHOB.
ApoMatnueckue yrieBoAOpobl (apeHbl). ['oMoOJOruyecKkuid psj apeHoB, oOmias
(dopMmyna, HOMEHKJIATypa U U30MEpPUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH3oJ1a. IIpaBuio ApOMAaTHYHOCTH, IIPUMCPHI APpOMATHYCCKHUX

coenuHeHu. GusznyecKkue CBOMCTBA apEHOB.

XUMUYECKHEe CBOMCTBA OCH30Jla M €ro TI'OMOJIOIOB: peaKunu 3aMCUICHUA
B OCH30JIbHOM KOJIbIIC WU YI'JICBOOAOPOAHOM padUKAJIC, PCAKIIMHU TPUCOCOAUHCHUA,

OKHCJICHHUC T'OMOJIOI'OB OeH3o0J1a. IIpencranicHue O MCXAHHM3ME  pEaKIUM

anekTpoduabHoro 3amemenus. [IpencraBieHue o0 OpPUEHTUPYIOIIEM JEHCTBUU

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

Oco0eHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lomumepusanius ctupona.

CriocoObl OSTy4YeHUs U IPUMEHEHHE apOMATHUYECKUX YTIIEBOIOPO/IOB.

[Ipuponueiii ra3. IlomyTtHele HedTsHble ra3el. HedTh u €€ mpoucxoxiacHUE.
Kamennslii yrosib u IpoAyKThI €ro nepepadboTKH.

CnocoObl  mepepaboTku  HepTH:  TMEperoHka, KPEeKUHT  (TEPMHUYECKUH,
KaTaluTHIecKuii), pudopmunr, nuposn3. I[IpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHHE B POMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMU YTJIE€BOAOPOAOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB.  Peakuuu

3aMCIICHUA rajorcHa Ha THUAPOKCOI'PYIIILY, HUTPOI'PVIIILY, OUAaHOT'PVYIIITY,

aMuHOrpynmy. /[eficTBHe Ha TajJoreHINpPOU3BOJHBIE BOJHOIO U CIIMPTOBOIO pacTBOpa

meénoun. B3amMmojeiicTBue auUrajJoreHaJIKaHOB C MarHueM WU IIMHKOM. lloHATHE O

MCTAJLJIIOOPIraHMYCCKUX COCIMHCHUAX. Hcnonb3oBanue raJIOrCHIIPOU3BOAHBIX

YTIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTraHUYECKUX BEIIECTB.
DOKCIEpUMEHTAIIbHBIE METOJIbl U3YUYEHHUS BEIIECTB U UX MPEBPAILICHUIL: . U3yUeHUE
($U3NYECKUX CBOICTB YIJIEBOAOPOAOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX pEaKIUl

YIJIEBOJOPOJIOB PA3IUYHBIX KJ1accoB (oOeciBeunBaHWe OPOMHON WJIM MOJHOM BOJIBI,
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pacTBOpa TepMaHTaHaTa Kajus, B3aUMOJCHCTBHEC AaIleTWICHAa C aMMHUAYHBIM
pactBopoM okcuzaa cepedpa(l)); kauecTBeHHOE OOHapyKeHUE Yyriepojia U BOJAOpOja
B OPraHWYECKUX BEIICCTBAX; TMOJyYEHHUE OTWUICHA W M3yYCHHE €ro CBOWCTB;
o3HakoMJIeHHE ¢ KosutekiusamMu «HedTh» m «YTOme», ¢ oOpasmamu TuTacTMace,
Kay4qyKOB U PE3UHBI, MO/JICTTHPOBAHHE MOJIEKYI yTIEBOIOPOIOB
Y TaJIOTCHITPOM3BOIHBIX YTJIEBOIOPOIOB.
Kucsopoaconep:kamue opranndeckue coeTMHeHHs

[IpenenpHBIe OHOATOMHBIE cIUPTHL. CTpOoeHHE MOJEKYJ (Ha pUMepe MeTaHoJia
u oTaHona). ['omomorndeckuii psa, oOmas Qopmyrna, W30Mepus, HOMEHKIATypa
U ki1accupukanysa. Dusndyeckue CBOWCTBA MPEACIBHBIX OJHOATOMHBIX CITHPTOB.
BoaopoHbIe CBS3U MEXITY MOJICKYJIaMU CITUPTOB.

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

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

peakiusi Ha OAHOATOMHBIE CHHPTHI. JlefCTBHE 3TaHONAa M METAHOJA HAa OPraHu3M
yenoBeka. CrocoObl MOTyYeHUs: U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

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

MHOroatoMHbl€  CHHUPTHl —  ATWIEHIVIMKOAb W INMLUEepuH.  Duznueckue
Y XUMUYECKHE CBOMCTBA: PEAKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
Y HEOPTaHUYECKUMH KUCJIOTaMH, KQUeCTBEHHAs! PEaKIUsi HA MHOTOATOMHBIE CITUPTHI.
HeiictBue Ha opranusMm dyenoBeka. CrnocoObl TONY4YEeHHS W MPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

@®enon.  CTpoeHHE  MOJIEKYJbl, B3aUMHOE  BIHUSHUE  THUAPOKCOTPYMIIBI
u OeH30bpHOTO siipa. Pusmueckue cBoicTBa (eHosa. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (enona. KauecTBeHHbie peakiuu Ha ¢eHold. TOKCHYHOCTH (eHoma.

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

XUMHYECKME CBOWCTBA AalbJIECTUIOB U KETOHOB: pPEAKUUHU IPUCOCITUHCHUS.

IIpeacraBieHue O MCXAaHU3MC peaKIMi HVKHeOd)I/IJ'IBHOI‘O IPUCOCANHCHUA.

OxucneHue anpAerujoB, KAueCTBEHHbIE peakuud Ha anbaeruabl. CrnocoObl
MOJIyYeHUS ¥ IPUMEHEHUE aJIbJICTUOB U KETOHOB.

OaHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepust u HomeHkiaTypa. dusndeckue cBoiCTBa
OJTHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.

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

Oco0eHHOCTH CBOMCTB MYpPaBbHUHOM KUCIIOTHI.

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

TaJIOIrCHAaHTHAPpHUAaX, aMuJax, HUTPpHUJIax.

Mmuoroobpaszue KapOOHOBBIX KHCIOT. (OCOOEHHOCTHM CBOMCTB HENpPEIEIbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kuciorT. [IpencraButeny BeICIIUX KapOOHOBBIX KUCIIOT: CTEAPUHOBAS, MaTbMUTHHOBAS,

OJICMHOBAs1, JIHMHOJICBAJ, JJMHOJICHOBAA KHCJIOTHI. CnocoOnI IMOJIYUYCHMA U IIPHUMCHCHHUC

KapOOHOBBIX KHCIIOT.

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

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

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

0 CHHTETHYECKHX MOoromux cpeacteax (CMCQC).

OO61ast XxapaKTepUCTHKA YTIEBOIOB.

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

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

®dotocunTe3. Onruueckas HN30MCPpHA. KOHB‘IaTO-HeHHaH TAYTOMCPHUIA Ha HIPHUMEPEC

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

XUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIMK C yYaCTUEM CITUPTOBBIX U aJIbJICTUTHON
TPYI, CHOUPTOBOE U MOJIOYHOKHCIOE OpoxeHue. I[lpumeHeHue TIIOKO3bI, €&
3HAYCHHUE B KU3HEACATEILHOCTH OpraHu3Ma.

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

[lonucaxapuapl: Kpaxmal, TJIUKOT€H WU 1eiunoio3a. CTpoeHre MaKpOMOJEKYI
Kpaxmasia, IIIMKOTeHa U LEeJUTI0NI03bl. GU3NYecKrue CBOMCTBA KpaxMalia U LEJUTI0I03bI.
XVWMHUYECKHE CBOMCTBAa KpaxMmaia: THApPOJIN3, KA4eCTBEHHAsl pPEakius C HOJIOM.
XVWMHUYECKHE CBOWCTBA IICIUTIOIO3BI: THUAPOJIH3, MOJIydeHHE 3(DHUPOB IEIUTIOIO3HI.
[TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AllETATHBIN MIENK).

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpAILCHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJEHUCTBHE HTAHOJIA C HATPHUEM,
OKHCJIEHUE ATUJIOBOTO CIHPTa B allbJIeTU] HA PACKAJEHHONW MEIHON MpPOBOJIOKE;
OKHCJIEHHE JTWJIOBOTO CIHpPTAa AUXPOMATOM Kaiius (BO3MOYKHO MCIOJIb30BAHHE
BHUJICOMATEPUATIOB); KAUYECTBEHHBIE pEaKIMU Ha albJIeruibl (C THAPOKCHUAOM
nuammuHcepeopa(l) u rugpokcuaom meau(ll)); peakuus rauuepuHa ¢ rUIPOKCUIOM
Menu(ll); xummudeckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI; B3aUMOJEHCTBHE

pacTBopa TUIOKO3bI ¢ TuapokcuaoM meau(ll); B3auMonelcTBue kKpaxmana ¢ HOJIOM;
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pelIeHNEe SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMaM «CnupThl U GpeHomb». «KapOoHOBbIE
KUCIOTBI. CIIOKHBIE 3PUPBI».
A3oTcoJep:Kaliue OpranHudeckue coeJuHeHust

AMUHBI — OpraHMyeckue Npou3BOAHbIE ammuaka. Kiaccudukanus aMUHOB:
anudaTUyecKue U apoMaTHUeCKUe; MEpPBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOeHHE
MOJIeKYyJ, o0mast (opmyna, u3oMmepus, HOMEHKJIaTypa H (U3MYECKHUE CBOWCTBA.
XuMuyeckoe  CBOMCTBa  anu(paTUYeCKUX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30THUCTON KuciaoTou. Conu
ANKUIAMMOHHSI.

AHUIVMH — TpeACTaBUTENIb aMUHOB apoMaTtnueckoro psna. CTpoeHue aHUJIMHA.
B3aumHoe BiusiHHE TPYNN aTOMOB B MOJIeKyje aHWiInHa. OCOOEHHOCTH XUMHUYECKHUX
cBOICTB aHmiMHA. KauecTBeHHbIE peaklui Ha aHUJTUH.

CriocoObpl TOJy4YeHHMs] U OpUMEHEHue anudaruyeckux amuHOB. [lomyueHue
aHWJINHA U3 HUTPOOEH301a.

AmuHoxkucnotsl. HoMmeHxmatypa u m3oMepus. OTnaenpHble NPEICTaBUTENN O~

AMHWHOKUCIIOT. TJIMOWH, aJIaHWH, d)eHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJYTaMHWHOBAA KHCJIOTA,

JU3UH, ucrterH. Onuruueckas HW30Mepus aMHUHOKHUCIOT: D-u L-aMUHOKHCIOTEIL.

dus3nyeckre CBOMCTBA AMHMHOKMCIIOT. XHMMHUYECKHE CBOMCTBA aMHMHOKHCIIOT Kak
aM(OTEepHBIX OPraHMYECKUX COCIMHEHUH, peaKIus MOJIMKOHACH AU, 00pa30oBaHue
NenTUAHON CBA3U. buosiornueckoe 3HaYeHHWE aMHHOKUCIOT. CHHTE3 W THIPOJIH3
MEOTHIOB.

benku kak mnpuponHsie nonuMepsl. l[lepBuuHas, BTOpPUYHAS W TPETUUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBAa OCJIKOB: THAPOJU3, JEHATypalus,
Ka4eCTBEHHBIC PEaKIIUKU Ha OCIIKH.

[lousTue 00 A30TCOACPKAINX TCTCPOLMKITNYCCKHNX COCIMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIC U ITYPUHOBBIC OCHOBAHMII. HVKJ'ICI/IHOBBIG KHMCJIIOTBI. COCTaB,

CTPOEHUE U OMOJIOTHYECKAS POJIb.
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OKCINEpUMEHTAIBHBIE METOJIBl  M3YyYE€HUsT BEHIECTB M WX [PEBPALICHUI:
pacTBopeHUEe OENKOB B BOJIE; JEHaTypalus O€JIKOB NpH HarpeBaHUU; LIBETHHIC
peakiuu Ha  OCJKU; pelIeHHE OKCIEPUMEHTAJIBHBIX 33aJad [0  TeMaM
«A30TCcozepKallINE OpPraHUYECKUE COeIUHEHUs» U «Pacrio3HaBaHHME OpPraHUYECKUX
COCIUHCHUI.

BbicokoMOJIeKY I PHBbIE COCAMHEHUS

OCHOBHBIE TIOHSTUS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTEINEHb MNOJMMEPU3ALUM, CPEIHSS MOJIEKYJISIpHas
Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCIMHEHUN —

[MoJIMMCPHU3alIUs U IMOJIMKOHACHCAIL M. IIpeacrasieHue O CTEPCOPEIYIAPHOCTHU

1 HAJMOJICKYJIIPHON CTPYKTYPE NOJUMEPOB, 3aBUCUMOCTh CBOMCTB MOJUMMEPOB OT UX

MOJICKYJIIPHOI'O 1 HAAMOJICKYJISAPHOI'O CTPOCHMU .

[Tonumepnsie  martepuansl. Ilmactmaccel  (MOAMATHIIEH,  MOJMIPOIUJIEH,
NOJMBUHWIXJIOPUA,  TMOJIUCTUPOJ,  MOJUMETWIMETAKpWiIaT,  TOJUKapOOHATHI,
nojudTHIIeHTepedTanaT). Y Tuiuzanus 1 nepepadoTka miacTuka.

DnacToMepbl: HaTypallbHBIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

HOJII/IMGDBI CliIcaJIbHOI'O0 HAa3HAYCHUA (Ted)J'IOH, KCBJIApP., JJICKTPOIIPOBOAAIMC

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

OKCIEpUMEHTAIbHbIE METOJIbl HW3yYE€HHs BEIIECTB M HX IMPeBpalieHUi:
03HAKOMJICHHE C oOpa3laMu TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IIIACTMAcCC,
Kay4yKOB; PEIICHUE JKCIECpUMEHTAJIbHBIX 3amady no TeMme «Pacno3HaBaHHe
MJIACTMACC U BOJIOKOHY.

PacuéTHble 3agaun
Haxoxaenune MonekynsipHoi (popMyIibl OpraHUYECKOTO COSTMHEHUSI 10 MaCCOBBIM

JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXJICHUE MOJEKYISIPHON (POpMYIIbI
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OpraHMYecKOro CcoeAuHeHuss 1o macce (00bEMY) MPOAYKTOB CrOpaHMs; IO
KOJMYECTBY BewlecTBa (macce, 00bEMY) NPOAYKTOB pEAKIMH W/MIA HCXOJHBIX
BEIIECTB; YCTAHOBJEHUE CTPYKTYpHOU (QOpPMYJbI OpraHMYecKOro BellecTBa Ha
OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIM CHOCOOOB MOJYYEHHUS;, ONpenesieHue AO0JIU
BBIXOJIa IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanust MeXnpeaMETHBIX CBsS3€d NpU HM3YYEHUM OPraHUYecKOu XWMHUHU
B 10 kymacce ocymiecTBisieTCss 4epe3 MCMOJIb30BaHHE Kak OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATHM, TaK W NOHATHM, NPHUHATHIX B OTACNbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01muMe ecTeCTBEHHO-HAy4YHbIe MOHSATHUS: SBIIEHHWE, HAy4YHBIM (akT, rumnoresa,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, KiIacCU(pUKalus, HaOII0ACHHEe, HW3MEPEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHME.

dusznka: MaTepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTE€TUUECKUI
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (PU3MUYECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHMSI, CKOPOCTh, SJHEPIHUs, Macca.

buonorus:  kmerka, OpraHusM, JKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM | TeTepOTPOHBINA THIT TMHUTAHUSA, OpOKCHHE,
(doTocuHTe3, ApIXaHUE, OCIKH, YTIEBOIbI, XKUPbI, HYKJIEUHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hple HCKOMAEMbI€, TOILIIUBO.

TexHonOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE

CpCaACTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHMHTCTUYCCKHX BOJIOKOH.

11 KIIACC «OBIIAA U HEOPTAHUYECKASA XUMMUS»
BA30BbIl YPOBEHb
TeopeTnvyeckue 0CHOBbI XUMUU
XUMHUYECKUNA 3IEMEHT. ATOM. SIpo aroMa, M30TOMbI. DJNEKTPOHHAs 000JOYKa.

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

Ilepronnueckuit 3axkoH u Ilepuoanueckas cucreMa XUMUYECKUX dieMeHTOB [[. U.
MenneneeBa. CBs3p INepuoaudeckoro 3akoHa U [lepmoguyeckold cHUCTEMBI
xuMu4deckux sieMeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHYECKHX DJIEMEHTOB H
o0pa3zyeMbIX UMM IPOCTHIX U CIIOKHBIX BEILECTB MO rpyIaM U nepuogam. 3HaueHUe
NEPUOIMYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BeniecTBa. XUMHUYECKasi CBs3b. BUbl XUMUUECKOU CBA3M (KOBaJIEHTHAs
HEeMNoJisIipHasE M TOJsipHAsi, WMOHHAs, MeTainyeckas). MexaHusMmbl 00pa30BaHUs
KOBAJICHTHOM  XUMHUYECKOM CBS3W (OOMEHHBI W  JIOHOPHO-aKIIENTOPHBIN).
BonoponHas cBsizb. BajneHTHOCTh. DneKTpoOoTpUIATENBHOCTh. CTENEHb OKUCIEHUS.
HNoHBI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJEKYJISAPHOIO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THWIBl KPUCTAJUIMYECKHX PEMIETOK. 3aBHCUMOCTh CBOMCTBa
BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

IlonaTne 0 pucCnepcHBIX cucTtemax. VICTUHHBIE M KOJUIOWIHBIE PaCTBOPBL.
MaccoBast 10JIs1 BeLIeCTBa B paCTBOPE.

Knaccudukarus HeopraHudeckux coeauHeHni. HoMeHkaTypa HeopraHWyeCKUX
BEIIECTB. |'eHeTHYecKass CBA3b HEOPraHWYECKUX BEUIECTB, IPUHAMIEKANUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peaknusi. Kinaccupukamnuss XuMUIECKUX peakifii B HEOPTaHUIECKOM
Y OpPraHUYECKOM XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB; 3aKOH COXPAaHEHMs U
IIPEBPALIEHUS JHEPTUU TP XUMUYECKUX PEAKLUAX.

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

xumuueckoro paBHosecus. [Ipunnnn Jle [laTtense.
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Onektponutnyeckas auccouuanus. CunbHble U ciabble siekTpoiauTsl. Cpena
BOJHBIX PAcTBOPOB BEIECTB: KHCHas, HEUTpaibHas, IienoyHas. [loHsATHE O

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

HCOPraHM4YCCKHUX M OPTaHNYCCKHUX BCIIICCTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. [loHsATHE 00  5JeKTpoJin3e

pacIIaBOB U pacTBOPOB coJick. [IpuMEHEeHNEe 3IEKTPOJIn3A.

OKCNEpUMEHTAJIbHBIE  METOJbI HU3YyYCHHS BEHIECTB W HMX IMPEBpallCHUMN:
neMoHctpanusa Tabnun «llepuoguyeckas cucrema Xumuueckux siemeHtoB J[.U.
MenpeneeBay; H3yuyeHHE MOJENEH KPUCTAJUIMYECKUX PEIIETOK; HAOMI0JeHue u
OMHMCaHUEe JIEMOHCTPAIIMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCHUIIA
BOJIOPOJIa B MPUCYTCTBUM KaTalnu3aTopa, OIpe/elieHue Cpelbl paCTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAITHLHOTO HMHJIMKATOPA, PEaKIIMM MOHHOTO OOMEHa); MPOBEICHUE
NpakTH4YecKol paboThl «BrusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU

PCaKIm.

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

paC‘IéTBI, paCLIéTI:I C UCITOJIB30BaAHUEM ITOHATUA «MACCOBasA JOJ BCIICCTBaA».

Heoprannuyeckasi xumust

Hemerannel. Ilonoxenune HemertamioB B [leproanyeckoil cucteMe XUMHYECKHX
anemenToB [[.Ml. MenneneeBa u OCOOCHHOCTH CTpoeHHUsT aTomoB. Duzmyeckue
CBOMCTBa HEMETAJUIOB. AJIOTPONHS HEMETAIJIOB (Ha HpPHUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BAXHEUIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
docdopa, yrieposa u KpeMHUS) U KX COSAUHEHUH (OKCHUIOB, KHUCIOPOICOAEPIKAIUX
KHUCJIOT, BOJOPOJHBIX COSTUHEHUH).

[IprMeHeHnEe BaXKHENIINX HEMETAJIIOB U UX COCTMHEHHUM.
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Merauibl. Ilonoxxenue wmertamnoB B Ilepuonnueckond cuUCTEME XUMUUYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOuiue ¢Qusmyeckue cpoiicTBa MeTamioB. CIulaBbl METAJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHUE CBOWCTBA BaKHEHUIITUX METAJIOB (HATPU, Kaluil, KalbIllui, MarHuH,

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

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

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

9KCHepI/IMeHTaHBHBIC MCTOABI U3YUCHUA BCHICCTB U HUX HpeBpaHleHHfII HN3YUCHUC
KOJIJICKITUH «MeTanisl u CIIJIaBBI», 06pa3u013 HEMCTAJIIIOB, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4, Ha6HIO}I€HI/Ie N OIIKMCAaHUC JACMOHCTPAILIMOHHBLIX U
J'Ia60paTOpHI)IX OIIbITOB (BSaHMOHGﬁCTBHG T'MAPOKCHUAa aJIFOMHMHHUA C pPaCTBOpaMHU

KHUCJIOT U HlGJIO‘IGﬁ, Ka4YCCTBCHHBLIC PCAKIIMU HA KATHOHBbI MGT&HHOB).

PacuéTHble 3agaun

Pacuéter Maccel BemiecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BbEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB;
pacu€Tel Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO U3
BEILIECTB UMEET MPHUMECH.
XHUMHUS U )KM3Hb

Ponpr xumum B 0OECIIEUCHHH SKOJIOTHYECKOM, HSHEPreTHYCCKOW W IHUIIEBOM
0C30IMacHOCTH, Pa3BUTHU METUIUHBL. [loHSATHE O HAyYHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenus o0 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIICHHOTO MOJIYYCHUS
BaKHEUIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MAaTEPHUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIE MaTEPUAIIBI,
KOHCTPYKIIMOHHBIC MaTepHajbl, KpPACKH, CTEKJIO, KepaMHKa, MaTepuaabl s

QJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPIraHUYCCKHUC 1 MUHCPAJIbHBIC y,[[06peHI/I$I.
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XUMHS U 300pOBbE UYEIOBEKAa: IIpaBUjla UCIIOJIb30BAHUA JIEKAPCTBEHHBIX
MpenaparoB; MpaBuiia 0€30MacHOr0 MCIOJIb30BaHUSA NpPEnapaToB ObITOBOW XWUMHH B
[IOBCETHEBHOM KU3HU.

Me:xknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€d NMpU M3YyYEHUU OOIIEH M HEOpraHU4eCcKOu
xuMuH B 11 Kkimacce ocyliecTBiseTcs 4epe3 UCIOIb30BaAHUE KaK OOIINX €CTECTBEHHO-
HAayYHbIX [OHSATHUM, TaK W IIOHATUH, SBIISIOIIMXCSA CHUCTEMHBIMMU Ul OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO611Me ecTeCTBeHHO-HAay4YHbIE MOHATHSA: HAYYHBIM (pakT, TUNIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kiaccu(ukanus, NEPUOAUYHOCTh, HAOIIOJEHUE, OSKCIEPHUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

@dusuka: Marepus, dHEPIrus, Macca, aroM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOII, PaJUOaKTUBHOCTb, MOJIEKYJIa, YHEPIeTUUECKUN YPOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEIECTBA, (PU3NYECKHE BEIUYMHBI U E€AMHULBI UX
U3MEPEHUS, CKOPOCTD.

buosnorus: kineTka, opranusM, 3KocUCTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OpPraHU3Me.

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

TexHomorus: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIYPIus, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpPUaIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJACTBO, IHUIIEBas
[IPOMBIIIICHHOCTb, ¢dapmaneBTHYECKAS [POMBIIICHHOCTb, IIPOU3BOJCTBO
KOCMETUYECKUX IIpernaparoB, I[POU3BOJACTBO KOHCTPYKLHOHHBIX MaTEepUaJIOB,

QJICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.

11 KVNIACC «OBIIAA U HEOPTAHUYECKASA XUMUSA»

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

KopnyckyiasgpHO-BOJIHOBOW  JIVAJIW3M, JBOWCTBEHHAS OPUPOJA  DJIEKTPOHA.

CtpoeHue SJEKTPOHHBIX O0OJOUYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE

YPOBHM U MOAYpOBHU. AToMHble opOutanu. Krnaccudukanuss XuMHUUECKUX

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

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

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

DIIEKTPOOTPULIATEIIHBHOCTb.

[Tepuonnueckuit 3akoH u llepronnyeckas cHUCTEMAa XUMHYECKHX DJIEMEHTOB
. . MenpneneeBa. CBA3b NEPUOAUYECKOTO 3akoHa U Ilepnoauyueckoil CHUCTEMBI
XAMHYECKUX  DJEMEHTOB C COBPEMEHHOM Teopuen CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUUYECKHX 3JIEMEHTOB M 00pa3yeMbIX WMH
MPOCTHIX U CJIOKHBIX BEIIECTB IO IPyNaM U nepuogaM. 3HaYCHHUE MEPUOIUYECKOTO
3akoHa . 1. Menaeneena.

XuMHuueckass CBsA3b. Buabl XUMHUYECKOM CBS3M: KOBaJICHTHas, HWOHHas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBSA3W: OOMEHHBIN
Y IOHOPHO-aKIENTOPHBIA. DHEprus | jyuHa cBs3u. [loJMapHOCTH, HANpPaBICHHOCTH
Y HAChIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTtHeie cBa3u. BomopoaHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOJICCTBUS.

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

opOutanieii. CBs3b OSIEKTPOHHOW CTPYKTYPHI MOJEKYJI C X TE€OMETPUYECKUM

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

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

KOMIUIEKCHBIX COEIMHEHUN. 3HA4YeHHWE KOMIUIEKCHBLIX coenvHeHni. lloHsaTtune
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0 KOOPAMHAIIMOHHOU XUMHUH.

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

[Tonstne o pucnepcHbix cucremMax. MctuHHble pacTBOpbl. IlpencraBieHue

0 KOJUIOWJHBIX _pacTBopax. CrocoObl BbIpa)KEHUS KOHLEHTPALUU PacTBOPOB:

MaccoBasi JIOJs BEIIECTBA B PacTBOpPE, MOJISIpHAs KOHIeHTpanus. HaceiieHHbie
Y HEHACBIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpuctammoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. [pHUBHUATbHBIC
HA3BaHUS OTJEIbHBIX MPEICTABUTEICH HEOPTaHUUYECKUX BEIIECTB.

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

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBbIX (HaKTOPOB.
['oMorenHble U reTeporeHHble peakiuu. Karanus u kaTaan3aTopsl.

OOpatumMbie U HeOOpaTUMbIE peakuuu. XHUMHYeckoe paBHoBecue. KoHcraHTa

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

paBHOBECHS: TEMIIEpaTypa, JAaBICHHE W KOHLEHTPAIlMU BEIIECTB, YYaCTBYIOIIUX
B peakiuu. [Tpuanun Jle [larense.
DnekTponauTnyeckas auccormanus. CUiabHBIE U clladble 2JIEKTPOauThl. CTerneHb

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

HeWTpasibHas, 1menouHas. Bomopoansiit nokasarens (pH) pactBopa. I'maponus coneit.
Peaknum nonnoro oomeHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiini. CTeneHb OKUCIeHUA. OKUCIUTEINb
1 BOCCTaHOBUTENb.  [Ipomecchl  OKWCIIEHHST M BOCCTAaHOBJICHUs.  Baxueimmue
OKHCJIUTEIN W BOCCTAHOBHTENH. MeETO »AIEKTPOHHOTO OamaHca. OJISKTPOJIH3
PacTBOPOB M PacIiaBOB BEIIECTB.

9KCHepI/IMCHTaHBHBIC MCTOAbI HM3Y4YCHHA BCIICCTB H ux npeBpameHHﬁ:
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pa3loKEeHUE TMEPOKCHUIA BOAOPOJA B NPUCYTCTBUM  KaTajau3aTopa; MOJEIH
KPUCTAJTMYECKUX PEIIETOK; MPOBEJACHUE pPEaKIui MOHHOTO OOMEHa; OMpEe/IeIICHHE
Cpeabl PACTBOPOB C MOMOIIBIO HHAUKATOPOB; HW3YUYEHUE BIHSHUS PAZIAYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM pEaKIUU U MOJOXKEHUE XUMHUYECKOTro
paBHOBECHSL.

Heopranuuyeckast xXuMus

[Tonoxenue HemetaiwioB B [lepronnyeckoil cucreMe XUMHUUYECKHUX DJIEMEHTOB
. 1. MenneneeBa u 0COOGHHOCTU CTpOEHUS UX aTOMOB. (DU3MYECKHE CBONCTBA
HEMETAJIJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpPE KHUCIopoja, cephl, ¢ocdopa
U yTJepoja).

Bomopon. Tlonmydenuwe, ¢Qusnueckue ¢ XMMHUYECKHE CBOWCTBA:  peaKIUu
C METaJUIaMU M HEMETaJulaMU, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. ['uapuapl. TonnuBHbIE
DJIEMEHTHI.

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

Kucnopon, o30n. JlabopaTopHble ¥ IPOMBIIUIEHHBIE CIOCOOBI  MOJYYCHUS
kuciopona. Pu3MUecKHe U XUMHUYECKHE CBOICTBA U MPUMEHEHUE KHUCIOpOAa
1 030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoie, CriocoObl MOTydeHHS, (GU3NISCKUE U XUMHUCCKUE
croiicTBa. CepoBonopos, cynbbhunasl. Oxcun cepoi(IV), okcua cepri(VI). Cepuucras
U CcepHas KUCIOThI U UX colid. OCOOCHHOCTH CBOMCTB CEPHOU KUCTOTHL. [IprimMenenue
Cepbl U €€ COCTMHECHU.

Azot. HaxoxxneHnue B mpupojie, CocoObl MOTydeHus, GU3NIECKUe U XUMUIECKHE
cBOMcTBa. AMMUAaK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasi M a30THAsI KUCIOTHI U UX
coimd. OCOOEHHOCTHM CBOMCTB a30THOM KHUCHOTHL. [lpumeHeHue a3zora WU ero

COeIMHEHUN. A30THBIC YOOpEHHUS.
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®ocdop. HaxoxaeHue B npupoae, CHocoObl  MOAydeHHs, (puznueckue
u xumuueckue cBorctBa. Dochunasl u pochun. Oxcuawst docdopa, dochopHas

kuciora ue€ comu. MeradochopHas u nmupodocdhopHas KUCIOTHL, dhochopucrTas

u dbochopHoBatuctag kucaotel. Ilpumenenune (¢dochopa uero coeauHEHUM.

docdopHbie yaoOpeHus.

VYrnepon, HaxoxaeHue B Ipupoje. AjuioTponHble Moaupuxanuu. dusmueckue
U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX yriepoaoM. Oxcuj
yraepoaa(ll), okcun yraepona(IV), yronsHas kuciora v €€ coiau. AKTUBUPOBAHHBIM

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

IPOCTHIX BEUIECTB, 00PA30BAHHBIX YIIIEPOJIOM, U €r0 COCAMHEHHM.
Kpemunii. Haxoxxnenue B npupoje, CHnocoObl  MoiydeHus, (u3nuecKue
u xumuueckue cBorctBa. Okcun kpemuusa(IV), kpemMHHeBass KUCIOTa, CHIIMKATHI.
IIpumeHenue kpeMHus U ero coequHeHuil. CTEKI0, ero Moixy4eHue, BUAbl CTEKIIA.
Ilonoxxenne MeramnoB B [lepuoandeckol CUCTEME XUMHUYECKUX JJIEMEHTOB.
Oco0GeHHOCTH CTPOEHHUS NEKTPOHHBIX 000JI0YEK ATOMOB METAJIJIOB.

PacnipocTpaHeHHe XUMHUYECKUX DJIEMEHTOB-METAJLIOB B 3¢€MHOM KOpE.

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

DNEKTPOXUMUYECKUM Pl HampspKeHUd MeTtaiioB. OO0Imme crnocoObl MOTydeHUs
METAJUIOB: THAPOMETAIULYPrus, MUPOMETAJUTypPrus, snekrpoMetamuryprusd. [lonstue
0 Koppo3u# MeTaiIoB. CrocoObI 3aIUTHI OT KOPPO3HUH.

O6mast xapakTtepuctuka MeTawioB [A-rpynmel  [lepuoandeckoil  CUCTEMBI
XAMHYECKUX DJIEMEHTOB. HaTpwii u kanwmii: momyderune, GU3NIeCKne U XUMHUUCCKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHECHUMU.

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

1 CIIOCOOBI €€ YCTpaHEHUSI.
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AJIOMUHUIN: TIONydeHue, (U3NYECKUE | XUMHYECKUE CBOWCTBA, NPUMEHEHUE
MpPOCTOrO  BEIIeCTBA U €ro coeAuHeHuil. AM@oTepHble CBOHCTBa OKCHAA
Y TUJIPOKCHUA aTFOMUHHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHUS.

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

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

PuU3nUeCcKue U XUMHAYECKUE CBOMCTBA MApraHlla U €ro CoeAMHEeHu. Baxknenue
coenuHenus  wmapranna(ll), wmapranma(lV), wmapraana(VI) wu mapranma(VIID).
ITepmaHraHat Kajnusi, €ro OKUCIUTEIbHBIE CBOMCTRA.

du3nyYecKue | XMMHUYECKUE CBOMCTBA Kene3a U ero coeauHeHui. OKCuisl,
ruapokcuansl u conu keneza(ll) uxenesza(Ill). Ilomyyenue u mpuMeHeHHE jKeie3a
Y €ro CILJIaBOB.

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

[uHK: monydeHune, GU3NUECKUe U XUMHYECKHUE CBOMCTBA. AM(OTEpHBIC CBOMCTBA
OKCHJA W T'MAPOKCHJA UHWHKA, TUAPOKCOKOMIUIEKCHI LUHKA. [IprumeHeHue umHKa
1 €r0 COEIMHEHN.

OKCNEpUMEHTAIIbHBIE METOJIbl U3yUYEHUS! BEIIECTB M UX MPEBPAILICHUI: U3yUYeHUE
o0pa3lloB HEMETANIOB; TOpEHUe cepbl, ¢ocdopa, kKene3a, MarHus B KUCIOPOIE;
W3ydeHUE KoJuleKuu «MeTtampl | CIUIaBbl»;  B3aUMOJECHCTBUE  IIEJOYHBIX
U IIEJI0YHO3EMETBHBIX METaJJIOB C BOJIOM (BO3MOXHO UCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB); B3aMMOJCICTBHE IIMHKA W Kelie3a C pacTBOpaMU KHUCIOT
U IIEJI0YEN; KAYECTBEHHBIC PEAKIIMY HA HEOPTAaHWYECKUE aHUOHBI, KATHOH BOAOPO/Ia
Y KaTUOHBl METAJUIOB; B3aMMOJICMCTBHE TUAPOKCHUJIOB AJIOMUHHS U LIWHKA
C pacTBOpaMM KHUCJIOT U IIEJIOYEH; PEIICHUE IKCHEPUMEHTAIBHBIX 3a7ad IO TeMaM

«lanorenn», «Cepa ue€ coenuHeHUs», «A30T u Gochop U UX COCTUHECHUSY,
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«Mertasubl TJIaBHBIX HOATPYNI», «MeTamibl HOOOYHBIX MOATPYIII».
XuMUA U KU3Hb
Ponb xuMuu B o6ecniedeHrH YCTOMUHUBOrO Pa3BUTHUS YEJIIOBEUECTBA.
IToHATHE 0 HAYyYHBIX METOAAX ITO3HAHUA U METOAOJIOTUHA HAYYHOT'O UCCIIEOBAHUS.
HayuHble npuHIMIIBI OpraHU3alud XUMUYECKOr0 POU3BOACTBA. [IpoMBIITICHHbIE
CHocOoOBl MOJIYYEHHs] BaXKHEWINMX BeEIleCTB (Ha MpuUMepe MPOM3BOJICTBA aMMHUaKa,
CEepHOM KHCIOTBI, MeTaHoisa). [IpoMblluieHHbIe CMOCOObI MOJYYEHUsT METaluIoB
U CIUIAaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl W €ro I0CIEICTBUS.

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

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

XuMHUS ¥ 310pOBhE UesioBeka. JIekapcTBeHHbIe cpecTBa. [IpaBuiia UCTIONb30BaAHUS
JICKapCTBEHHBIX MpenapaTroB. Poib XUMHUK B pa3BUTUN METUITUHBI.

XuMusl THIM: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBble 100aBku. Poms xumum
B 00ECTICUCHUH THIIEBOI 0€30MacHOCTH.

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

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

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHn4ecKiue 1 MUHEPAJIbHbBIE yI0OpEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpHallbl, KpPacKH, CTEKJIO, KepaMHKa.

Marepuaisl Uid JIEKTPOHUKH. HaHOTEXHOJIOTHH.

PacuéTHble 3agaun

Pacuérel: Maccel BemecTBa Wi 00BbEéMa Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIONIMX B PEAKIIUU BEIIESCTB; MACCHI
(00BEMa, KOTMYECTBA BEIIESCTBA) MPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BEIICCTB UMECT
MpUMeECH; Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUM, €CIIH OJHO U3
BEIIECTB JAaHO B BUJIE PACTBOpa C ONMPEICIEHHONM MacCOBOM J0JIEH pAacTBOPEHHOTO

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

Peanuzanust MeXIpeAMETHBIX CBsI3€d NpPU HU3YYEHUH OOIIeH U HEOpraHMYECKOu
XUMHUH B 11 Kitacce ocyliecTBIIsIETCS Yepe3 UCIOIb30BAHUE KaK OOLINX €CTECTBEHHO-
HAay4yHbIX IIOHATUH, TaK W IIOHATUH, IPUHATBIX B OTACIBHBIX IpeAMETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIe MOHSTHUSA: SBJIIEHHE, HAy4yHBIM (akT, runoresa,
TEOpHsl, 3aKOH, aHalIu3, CHHTE3, KJIacCU(pUKalus, NEPUOJUYHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJEIUPOBAHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMUDP, aTOM, DJIIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, YHEPIEeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIeCTBA, WUEaTbHBIA ra3, (U3MUYECKUE BEIUYUHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, JHEPT UL, MaCCa.

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

['eorpadusi: MuHepasbl, TOpPHBIE MOPOAbI, IOJE3HbIE HCKOMAEMbIE, TOIUIMBO,
peCypCehl.

TexHomorus: XMMHMYECKass IPOMBILIIEHHOCTb, METAJUIYPIUs, CTPOUTEIIbHBIC
MaTepUallbl, CEJIbCKOXO35MCTBEHHOE INPOU3BOACTBO, IMHIIECBAs IMPOMBILLICHHOCTD,
(apmarieBTHUECKAs] MPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHUECKHUX IMPENapaTos,
[IPOU3BOACTBO KOHCTPYKLHMOHHBIX MaTEPHUANIOB, JJIEKTPOHHAS IPOMBIIIICHHOCTD,

HAaHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

10 KVIACC «OPTAHUYECKASA XUMU S

Bba3osrblii ypoBensb (1 1ac)

Yrayoaéunslii yposensb (1+24yaca)

Kon-Bo Kon-Bo
JacoB Pa3nen 1. Teopernyeckue ocHOBBI opranmveckoii xumuu (3 4)\(94) JacoB
34 Tema 1. Ilpeamer oprannyecko XuMum. Teopusi XHMHYECKOI0 CTPOCHHUS OPraHUYECKUX 94
cOoeIUHEeHUM
1 [IpenmeT opraHM4ecKOn XUMHUHU: €€

BO3HHKHOBCHHUC, PA3BUTUC U 3HAYUCHNC B
IMOJIYYCHHH HOBLIX BCIICCTB U MAaTCPHUAJIOB.

JIeMOHCTpallMu: — O3HAKOMJICHHUE C

o0Opa3liaM OpraHUuYECKUX BEIIECTB U
MaTepHuallaMyi Ha UX OCHOBE; — OIMBITHI IO
IPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (IJIaBJI€HUE, OOYTIMBAHUE U

TOpEHHE).

BHGKTpOHHOG CTPOCHHUC aTOMa yIjacpoaa: OCHOBHOC

1 BO30YXIEHHOE COCTOSIHUSA. BajeHTHBIE BO3MOKHOCTH




aToma yriaepojia. XuMU4ecKas CBs3b B OPraHUUYECKHUX
coeMHEeHUX. TUrbl THOpUIU3AIIUN ATOMHBIX

opOutanei yriepoja.

Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOM CBA3U

(0OMEHHBIN U TOHOPHO-aKIENTOPHBIN). Turbl

MCPCKPBIBAHUA ATOMHBIX Op6HT2LHCI>i; O- U TT-CBsA3H.

Teopusi CTpOCHUSI OPTraHUYECKUX COETUHEHUU
A. M. bytnepoBa, €€ OCHOBHbBIEC MOJOKECHUS.
CtpyKTypHBIE bopmyIibl OpTraHUYECKUX
BelecTB. ['omoinorus, nzoMepusa. XuMudeckast
CBSA3b B  OpPraHUYECKUX COEOUHEHHSIX —
OIMHApHbIE M KpaTHbIE CBA3U. G- U T-CBSA3M.
JlaGopaTOpHBI OMBIT: — MOJCIUPOBAHUE

MOJICKYJ OPTaHHYCCKHUX BCHICCTB.

OpnunapHasi, TBOWHAs M TPOWHAS CBA3b. CTIOCOOBI
pa3phiBa CBSA3EH B MOJIEKYJIaX OPTaHMYECKUX BEILIECTB.
[TonsaTue o cBOOOHOM paauKale, Hykiaeodhuie

U DJICKTpOduIIC.
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CtpyKkTypHBIE (POPMYIBI pa3TUYHBIX BUJIOB:
CKeJleTHasl.

Bubl uzomepun: CTpykTypHasi, IpoCTPaHCTBEHHAS.

DneKTpoHHbIE (D PEKTHl B MOJIEKYJIaX OPTaHUYECKUX

COeIMHEHUN (MHAYKTUBHBIN U ME30MEpHBIN 3P PEeKThI).

IIpencrasnenue o knaccuukanuu
opraHudeckux BeiiectB. HoMmenkmnarypa
OpraHUYeCKUX COeAMHEHUMN
(cucrematuueckas) U TpUBUAJIbHbIE HA3BAHUS
BaXHEWIINX MIPEICTaBUTENIEN KIIAaCCOB

OpPraHNMYCCKHUX BCHICCTB.

Oco0eHHOCTH U KJTacCU(UKAITUS OPTaHHIECKUX
peakuuii. OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

B OPraHUYECKOU XUMHUHU.

DKCIEpUMEHTAIbHbBIE METO/Ibl U3YUEHHUS BEIIECTB U UX
IpEeBpaIeHUI: KAYECTBEHHOE OOHApYKEHHUE yriepo/ia
¥ BOJIOpPO/ia B OPraHUYECKUX BellecTBax. Beruncienus:

— OIpeJieNIeHne MOJIEKYISIpHOI (hOPMYIIbI
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OpraHHUYCCKOro BEICCTBA 10 MAaCCOBBIM OOJISIM

3JIEMCHTOB, BXOOAIIINX B €I'0 COCTAB.

Paznen 2. YraeBomopoani (14)\(40)

249

Tema 2. IIpeaesibHbIe YII1€BOAOPO/Abl — AJKAHBI, HMKJI0AJIKAHBI

64

ANKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKUM pAA.

MeTtaH u 3TaH — HpOCTeﬁHJI/Ie NpeaAcCTaBUTCIIN

AJIKaHOB: (I)I/ISI/I‘ICCKI/IC CBOMCTBA.

HomenknaTtypa u nzoMmepus aikaHoB. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKaHOB,
sp3-ruOpuau3anus aTOMHBIX opOuTaneil yriepoaa,

O-CBA3b. KOHd)ODMGDBI.

HemoHnctpanus: Guznyeckre CBOMCTBA AJIKAHOB
(pactBopumocTh). [IpakTuueckas padora Ne 1.

[TonyyeHue MeTaHa U U3y4E€HUE €T0 CBOWCTB.

MertaH 1 3TaH — XUMHUYECKHE CBOICTBA (peaKIuu

3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XXICHUC B IIPUPOIC,

IMOJIYYCHHC U IIPUMCHCHHUC.

XUMHYECKHE CBOKMCTBA aJIKAHOB: N30MEPHU3AIINH,
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JETUJIPUPOBAHUS, LIMKIIA3ALNH, TUPOIN3A,

KPCKHUHTIA. [IpeacTaBieHUE O MEXaHU3ME PEAKIIUM

pPaauKajJIbHOI'O 3aMCIIICHMA.

[Muxnoankansl. O6mas hopmyiia, HOMEHKIATypa U

HN30MCpus. Ocobennoctu CTPOCHUA U XUMHUYCCKHUX

CBOMCTB MaJjibIX (LIMKJIONPONaH, IMKIO0yTaH) U
OOBIYHBIX (LUKJIOMEHTAaH, IUKIOTeKCaH )
uKiIoankaHoB. CriocoObl MOTy4YeHUs U

MPUMCHCHUC IMHUKJIIOAJIKAHOB.

(6+1)u

Tema 3. HenpenesibHble YIi1€BOA0PO/IbI:

AJIKCHbI, aJIKAaIJMCHbI, ATIKHHBbI.

Tema 3. HenpenenabHble YriieBOAOPOAbI:
aJIKeHbI, AJIKaJANEHbl, aJKUHBI (13+2)4.
Tema 6. 'aioreHNpoU3BOAHBIE

yrJjieBoaopoaoB (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUI
psAl. DTUIEH U MPONUJIEH — MPOCTEHIITNE

NIPEJICTABUTENN ATKEHOB: (PU3MYECKUE CBONCTBRA.

AJKeHBI: SP’ruOpuIu3alus aTOMHBIX OpOUTae

yriepoaa, 6- u m-cBsi3u. CTpyKTypHas U
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reomMeTpuueckas (IIUC-TPaHC-) U30MEPHSI.

Brruncnenus: — HaxoXIeHUe MOJIEKYIISIPHON 1P
bopMyJIbI OPraHUYECKOr0 COSAMHEHUS 110 Macce
(00BEMY) IPOYKTOB CrOpaHusl.
DTWIECH U NPONUIEH — XUMHUYECKUE CBOMCTBA 1
(peakiuu ruApPUPOBAHUS, TAJOTEHUPOBAHHUS,
TUApATAIIU, OKUCIICHUS U MIOJIMMEPU3AIIIN ),
noyiydeHue u npuMenenue. [Ipakrudeckas pabota
Ne 1. Tlonydenue 3THIIEHa M U3YYEHUE ETO CBOMCTB.
XUMHYECKHE CBOMCTBA AJIKCHOB: 3aMEIICHUS B - 1
MIOJIOKEHUE MPU ABOWHOM CBA3U. lIpencraBieHne
0 MEXaHU3ME PEAKIIUH IEKTPOGHILHOTO
IPUCOCIMHECHHS.
Tema 6. I'asioreHNnpon3BOHbIE YTIIEBOAOPOI0B 1

(lgac u3 4): DneKTpOHHOE CTPOCHUE
rajgoreHONpPOU3BOIHBIX YTIE€BOAOPOIOB.
Jemonctpanus: duzndyeckue CBOMCTBA

YTJI€BOJIOPOJIOB (PACTBOPUMOCTD) YTIIEBOJOPOJIOB.
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Brruncnenus: — onpeneneHue MOJEKYISIPHON
(bopMyJbl OpraHUuYeCcKOro BENecTBa M0 MacCCOBBIM

JOJIsIM 3JICMCHTOB, BXOJAIIIUX B €0 COCTAaB.

1P

JlaGopaTopHBI OMBIT:— MOJACIUPOBAHUE
MOJIEKYJI YIJIEBOJAOPOAOB U TAIIONE€HOIPOU3BOJHBIX
Brruncienus no ypaBHEHUI0 XUMUUYECKON PEaKIIUU
(Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEILIECTBA
WJIU TIPOAYKTA PEAKIIMU 110 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB

WIH MPOJYKTOB PEAKIINN)

Tema 6. I'asioreHNnpor3BOHBIE YTIIIEBOJOPOA0B (2
qac u3 4): Peakiuu 3amenieHust rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIITY, IIMAHOTPYIIIY,

aMHUHOTPYIIILY.

Tema 6. ["'asioreHIPOU3BOHBIE YTIEBOAOPOI0B (3
yac u3 4): JlelicTBre Ha TaJIOT€HITPOU3BO/IHbIE
BOJHOTO U CIIUPTOBOI'O PACTBOpa HIEIOUH.

B3aumonenicTBre qurajioreHajJkaHoB ¢ MarHueM U
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IIUHKOM.

Anxanuensl. byraguen-1,3 u metunOyraauen-

1,3: ctpoenue.

A.HKaI[I/IeHBI : U30JIMPOBAHHLIC, KYMYJIMPOBAHHLIC.

OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS
U XUMHUYECKHX CBOMCTB CONPSIKEHHBIX TMEHOB,

1,2- u 1,4npucoenuuexue.

CriocoOn1 IMOJIYYCHHA U IPUMCHCHHUC AJIKAINCHOB.

AJNKaIMeHBI: BAXXHEHUIITHNE XUMHUECKHNE CBOMCTRA
(peakuust monumepuzanun). [lonydaenue
CUHTETHYECKOTO KayuyKa U PE3UHBI.
JIaGopaTOpHBIii OMBIT: — O3HAKOMJICHHUE C

oOpa3iaM# 1miIacTMacc, KayaykoB U PE3UHBI.

Tema 6. I'asioreHNnpon3BOHbBIE YTIIEBOA0POI0B (4
yac u3 4): [lonstre 0 MeTAINTIOOPraHUYECKUX
coenuHeHMsaX. Mcrnonp3oBanue
raJIOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U B

XNUMHNYCCKOM CHHTEC3C.
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Boeruncnenus: OIpCACIICHNUC N0JIM BbIXOJda IIPOJYKTa

p€akirn OT TCOPECTHUYCCKH BO3MOIKHOTO.

1P

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, 1
TOMOJIOTUYECKUN PAll. ALETHIEH — IPOCTENIINI
NpEeJICTABUTENb ATKUHOB: COCTAaB, CTPOEHHUE,
(du3nueckue cBONCTBA.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE 1
MOJIEKYJI aJIKUHOB, SP-TUOPUAU3AIUS ATOMHBIX
opOutanei yriepoaa. XUMHYECKHUE CBOMCTRA:
TUMEpU3aluy U TPUMEpU3alun, OKHCICHHUS.
KucnoTtHele cBOMCTBa alIKWHOB, UMEIOIINX
KOHILIEBYIO TPOMHYIO CBsI3b. KauecTBeHHbIE
peaKiuu: Ha TPOWHYIO CBSI3b, B3AMMOJICCTBUE
aleTUIeHa C aMMHUAYHbIM PacTBOPOM OKCHJIA
cepeopa(l).
[Ipaktuyeckas padora Ne 3. [lonydenue aneruneHa 1
Y U3y4YE€HUE €r0 CBOWCTB.
AleTHIIeH: XUMUYECKHE CBOICTBA (peakuu 1
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TUAPUPOBAHMS, TAIIOTEHUPOBAHNUS, THIpaTaLllH,

ropeHus), NoJy4YeHUuEe U NPUMEHEHHE.

(2+1)u | Tema 4. ApomaTHyecKue yriieBoaopoabI (8+1)u
1| Apensl. ben3on: coctas, ctpoeHue, GpU3nIECKUe U 1
XUMUYECKHE CBOMCTBA (peaKIiy rajJoreHupOBaHUs
Y HUTPOBAHUS ), MOJTyUYCHUE U TPUMEHEHHUE.
[IpaBuia0 apOMaTUYHOCTHU, TPUMEPHI 1
apoMaTUYeCcKuX coenHeHui. JlabopaTopHslii
onbIT: MoJieTMpoBaHuEe MOJIEKYJT apOMaTUUECKUX
yraeBo1opo1oB. [IpencrapieHrne 0 MexaHu3Me
peakuui AMeKTPOUIBLHOTO 3aMEIICHHUS.
Breruuciienus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMHYECKUX CBOMCTB HJIA CITIOCOOOB TOJTYYCHHUSI.
1P | Tomyon: cocTaB, cTpoeHUe, PU3NIECKUEC U 1

XHUMHYECKHUE CBOMCTBA (DeaKHI/II/I TaJIOTCHHUPOBAHUA

)41 HI/ITDOBaHI/IH), IOJYYCHHMEC M IPUMCHCHMC.

TOKCUYHOCTBH apEHOB.
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[TpencraBneHue 00 OPUEHTUPYIOLIEM JACHCTBUH
3aMecTUTeNel B OEH30JbHOM KOJIbLIE Ha IpUMEpe
JIIKWJIBHBIX PAJUKaJIOB, KAPOOKCUIBHOM,
TUAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB

TaJIOTCHOB.

XUMHYECKHUE CBOMCTBA OEH30JI1a U €TI0

TOMOJIOTOB: OKHCJIEHHE TOMOJIOI0B OCH301a.

['eneTnyeckas CBA3b yIIIEBOIOPOJIOB,

IMPUHAJICKAIIUX K PA3JINYHBIM KJIaCCaM

CniocoOBbl IMOJIYYCHHA apOMATUYICCKUX
YIJeBoa0poaos. OCco0CHHOCTH XUMHUYECKUX

CBOMCTB CTHUPOJIA. HOHHMepI/ISaHI/I}I CTUupoOJIa.

Brruucienus: — yCTaHOBIICHUE CTPYKTYPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €TI0

XUMHUYECKHUX CBOMCTB HJIA CIIOCOOOB IMOJIYYCHHUA.

2y

Tema S. IIpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB H

HX nepepadoTka

(4+2)u

[IprpoaHbIE HCTOUHUKH YTIIE€BOJAOPOIOB.

[TpupoaHbIii ra3 ¥ MOMYTHBIE HEQTAHBIC TA3bI.
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Hed b u e€ npoucxoxaenue. Crnocoosl
nepepaboTKu HEPTH: TepeTOHKa, KPEKHUHT

(TepMHUUECKUN, KATATUTUYECKUM ), TUPOJIH3.

['eneTnueckast CBSI3b MEKIY Pa3IMYHBIMU KJaccaMu 1
yIIEBOAOPOIOB.
['eneTnueckas CBsI3b MKy pPa3IMYHBIMU KiaccaMu 1P
yIIEBOAOPOIOB.
[IpoaykTel mepepaboTKH HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN yroas u
IPOAYKTHI €ro nepepadoTku. JemoncTpanus: —
kosutekiuu «HepTe» 1 «Yromby.
Brruncnenus: — omnpenenaeHre MOJIEKYISIPHON 1

(OpMYITBI KHCIOPOIOCOIEPKAIIETO OPTaHUIECKOTO
BEIIECTBA IT0 MACCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB; MO Macce (00bEMY)
MPOJYKTOB CTOPaHUS; IO KOJMYECTBY BEIIECTBA
(Macce, 00bEMY) IPOYKTOB PEAKITUN U/UITU

HCXOJHBIX BCIICCTB.
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Ypoxk 00600111eHHs] MaTepraia TEMBI. 1P
Paznen 3. Kuciopoacoaep:xamue opranndeckune coexnnenus (12 4)\(364)
3y Tema 6. Cimptbl. ®eHO Tema 7. Cnimprhl. @eHou 94
[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. MeTaHoI U 1
ATAHOJI: CTPOEHHE, PU3UUECKUE U XUMUUECKUE
CBOMCTBa (peakIuy ¢ aKTUBHBIMU METaJJIAMH,
rajoreHoBOJI0pOJaMU, TOPEHHE), IPUMEHEHUE.
Bonoposbie cBsi3u MeX1y MOJIEKyIaMu
cnupToB. JlericTBHE METaHOJa U 3TAHOJIA Ha
opraHu3M 4eyoBeka. JJabopatopHbie OMBITHI: —
TOPEeHHUE CIIUPTOB; — OKUCIICHHE 3TaHOJIa
okcusom Mmenu(Il).
[IpenenpHBIC OJTHOATOMHBIE CITUPTHI: ©30MEPHSI, 1
Kiaccudukarus. OU3ndeckre CBOMCTBA aIKaHOJIOB.
JleMoHCTpaIysi: paCTBOPUMOCTb CITUPTOB B BOJIEC.
Croco0OsI MOyYeHUS U MPUMEHEHUE OTHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA aJIKAHOJIOB: JIETUAPATaINH, 1
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OKHUCJICHUA, B3aUMO/JICHCTBUE C OpTraHUYCCKUMU

N HCOPraHMYCCKUMHU KUCJIIOTaMH. [IpeacraBaeHue o

MEXaHU3ME PECaKIUM HVKJ'ICOd)I/IJ'IBHOFO 3aMCIICHUA.

JemoHcTpanuu: 1. B3anmoaelicTBue sTaHona
¢ HaTpueM. 2. OKuciaeHue 3TUIOBOrO CIIUpPTa
JUXPOMATOM Kayusl (BO3MOKHO MCIIOJIb30BaHUE

BUJIEOMATEPHUAJIOB).

MHOroaToMHbBIC CIIUPTHI. DTUIICHTITUKOJb U
TJIMIIEPHUH: CTPOCHHE, GPU3UIECKUE U XUMHYECKUE
CBOICTBA (B3aUMOJIEHCTBUE CO MIETOYHBIMU
MeTaJulaMU, KaueCTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CITUPTHI). JleiicTBre Ha OpraHu3mM
yenoseka. [I[puMenenue riuuieprHa u
ATUJICHIIIHKOIIS. JJaGopaTopHbIE OMBITHI: —
B3aUMOJICHCTBHE ITUIEPUHA C TUIPOKCUIOM

meau(Il).

MHOroaToMHBIE CIUPTHI: B3aUMOJICCTBUE

C OPraHN4YCCKUMHA U HCOPraHNU4CCKUMH KU CJIOTAMMU.
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[IpocTthie 3pupbl, HOMEHKIATYpa U U30MEPHSL.

OcobeHHOCTH (PU3UYECKUX U XUMUYECKHUX CBOUCTB.

DeHoJI: CTpOeHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHUYeckue cBorcTBa. TokCHYHOCTH (heHoa.
[Ipumenenue dpenona. Beruucnenus
— 110 YPAaBHEHHUIO XMMHYECKOU peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WU
IPOJIYKTa pEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WJIH MPOJTYKTOB PEAKIINH).

dDEHOJI: B3aUMHOE BIIMSIHUE T'HAPOKCOTIPYIIIIbI

1 O€H30JILHOTO Aapa. Oco0EHHOCTH XUMHYECKHX

cBoicTB (eHona. KauecTBeHHBIC peakiiuy Ha (PEeHOT.

denonopmasibIeTuIHAs CMOJIA.

[MpakTudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTANTBHBIX 3a7a4 M0 TeMe « CIIUPTHI

U (EHOIIBI.

Ta

Tema 7. Anbaernapl. Kap0oHoBbIe KHCIOTBI.

Tema 8. Anbaernani. Kap0ooHoBbIe KHCJIOTHI.

214

79




Cioxkubie 3pupsbl

Caoxnbie 3¢pupsl. 7Kupbl

Anbaerunsl u keToHbl. Dopmanbaerus,
arleTaabACTH: CTPOCHUE, GUBNIECKUE U
XUMHYECKUE CBOMCTBA (PEaKIIUU OKUCIICHUS U
BOCCTAHOBJICHHUSI, KAUECTBCHHBIC PEAKITUH ).
JlaGopaTopHBIE OTBITHI:

— OKHCJICHUE aJIbJICTU0B aMMHUAYHBIM
pactBopom okcuja cepedpa(l) u ruapoxcuaom

meau(Il).

DNEKTPOHHOE CTPOCHUE KapOOHWIBHON TPYIIIBI.
["oMosorudeckue psiibl anbIeTUI0B U KETOHOB:

HN30MCpusl.

[IpencraBieHne 0 MEXaHU3ME PEAKIIUU

HVKJIGOd)I/IJII)HOFO IIPUCOCAMHCHUA AJIbACTHUIOB.

dopManbIETHI, allETAIBICTH/: TTOJTYYEHUE U
MIPUMEHECHUE.

AleToH: cTpoeHue, hU3NIECKUE U

XHUMHMYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA N
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BOCCT&HOBJ’IGHHH), IMOJYYCHHEC U IPUMCHCHHUC.

Beraucienusi: — onpeneneHne MOJISKYISIPHON
(bOpMyITBI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB; IO Macce
(00BEMY) IPOTYKTOB CTOPAHUS; 110 KOJTUYECTBY
BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKITUU U/UITU
UCXOIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYPHOU
(opMyITBI OPraHNYECKOTO BEIIECTBA HA OCHOBE €T0

XHMHUYECKHUX CBOMCTB MIIN CIIOCOO0B IMMOJIYUCHUA.

Ypoxk 060011eHHsT MaTepraia TEMBI.

OaHOOCHOBHBIE Mpe/eabHbIe KApOOHOBBIE
KACTIOTBI. MypaBbUHASI U YKCYCHAsI KHUCIIOTBI:
cTpoeHue, GU3nuecKre 1 XMMUYECKUEe CBOKCTBA
(cBo¥icTBa, OOIIHME JJISI KJIacca KUCIIOT).
[IpakTuueckas padorta Ne 2. CBolicTBa pacTBOpa

YKCYCHOU KHCJIOTHI.

OCc00EHHOCTH CTPOEHUS MOJIEKYJT KapOOHOBBIX

kuciot. M3omepust m HomeHkarypa. Bonopoansie
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CBA3U MCIKAY MOJICKYJIaMU Kap60HOBBIX KHCJIOT.

OAHOOCHOBHBIE NpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI: PEAKLMH C YYaCTUEM YIIIEBOJOPOIHOTO

paaukana.

MypaBbHUHas U yKCYCHast KUCJIOTBI: peaKUUs

BTGPH(I)I/IKaI_[I/II/I, MOJTYUYCHUC U IPUMCHCHHC.

OcoOEHHOCTH CBOMCTB MYypPaBbUHOM KUCIIOTHI.
MHmuoroo6pasue kapOOHOBBIX KHCIIOT.
[IpencraBuTeny BRICIINX KAPOOHOBBIX KHCIIOT:

IMaJIbMHUTHHOBAs, JJHUHOJICBAA, JHUHOJICHOBAA KHNCJIOTEI.

OCcoOEHHOCTH CBOMCTB HECTIPCACIIBbHBIX
H apOMATHUYCCKUX Kap6OHOBBIX KHCJIOT, I[I/IKap6OHOBBIX

KUCJIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaﬂ 1 OJICMHOBAs KHUCJIOTHI KaK
MpCaACTAaBUTCIIN BBICIINX Kap60HOBI)IX KHCJIOT.
Mpl1a KaK COJIU BBICIIMX Kap6OHOBI)IX KHCJIOT,

UX MOIOIIIEE TEUCTBHE.

[ToHSITHE O CUHTETUYECKUX MOIOIITHUX CPEACTBAX
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CMCO).

[TonsiTe O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT —

CJIOKHBIX 3C1)I/Ian, AaHruapuaax, raJorcHaHruapmuiaax,

aMpaax, HUTpuiax.

CroxxHbIe B(I)I/Ipbl KaK IMPOU3BOAHBIC

Kap6OHOBBIX KHCIIOT. FI/II[pOJ'II/IB CJIOXKHBIX

3(upoB.

Cnoxnbie 3gupsl. ['omonorudeckuii psi, oomas

dbopmMyna, u3oMepus U HOMEHKIIATypa.

[Tpaktrueckas pabota Ne 5. Pemmenue
IKCIIEPUMEHTANBHBIX 337124 110 Teme «KapOoHoBbIE

KUCTOTHI. CIIOKHBIE YPUPBI».

Kupel. ['maponus xupoB. [IpumeHeHne Kupos.
buonornueckas ponp xkupoB. Beraucnenus: —
[0 YPAaBHEHUIO XUMHUYECKON Peakinu (Macchl,
00BEMa, KOJTMYECTBAa UCXOTHOTO BEIECTBA UITU
IIPOAYKTa PEaKLUU IO U3BECTHBIM Macce,

00bEMY, KOJIMYECTBY OJHOTO M3 UCXOTHBIX
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BEIIECTB WU MPOJAYKTOB PEAKITUN).

XKupsi: cTrpoenue, puanyeckue CBOMCTBA.
OcoO€HHOCTH CBOMCTB KMPOB, COJIEPKAIINX OCTATKH

HEMIPCACIbHBIX JKUPHBIX KHUCJIOT. )KI/IpBI B IIpupoac.

KonTponpHas padora: «Kucnopoaconepxaiiue

OPraHUYCCKHUEC COCAUHCHUS.

2y

Tema 8. YrieBoanl

Tema 9. YriieBoanl

649

VYrieBojabl: cocTaB, KiacCuUKAIIHS
yII€BOJIOB (MOHO-, IM- U TOJUCAXaPUJIBI).
['mroko03a — npocTermmnii MOHOCaXapua:
0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, (pU3ndecKue
Y XUMUYECKHE CBOICTBA (B3aUMOJICHCTBUE C
rugpokcuaom Meau(Il), okucienne aMMruadHbIM
pactBopom okcujia cepedpa(l), BoccranoBieHHE,
OpOo’KeHHE TITIOKO3bl), HAX0XKICHHUE B IPUPOJIE,
npuMeHeHne, Ononorudeckast pojab. @OoTOCUHTES.

@pyKTO3a KaK U30MEP IITFOKO3HI.

OnTuueckas HN30MCPH. KOHB‘—I&TO-HCHH&H
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TayTOMEPHA Ha IPUMEPE MOJICKVYJIbI TJIFOKO3bI,

IpoeKIMU Xeyopcea, (X,B'aHOMeDBI TJIFTOKO3HI.

MoHocaxapupl: rajakrosa, pudosa, 1e30K-

cupubo3a. Gu3nvecKue CBOMCTBA U HAXOXKICHUE
B npupojie. JJabopatopHsiit onbiT: Bzaumoaeicreue

pacTBopa TII0K03bI ¢ rugapokcuom meau(Il).

Caxapoza — InpeJICTaBUTENb AUCAXapUJIOB,

THUAPOJIN3, HAXOXKACHHUC B IIPUPOAC U

IIPUMCHCHUC. KanMaJI N OCJIK0JIO03a KaK

IpUpPOJHbIE ToMMEpPBL. CTpoeHHe Kpaxmaia u
1esUr003bl. OU3nueckue U XUMUYECKUE
CBOMCTBa KpaxmaJia (TUIpOJIN3, KaueCTBEHHAs
peakius ¢ uojom). JlabopaTopHBIN OIBIT: —

B3aMMOJICHCTBHE Kpaxmaja C HOJIO0M.

Jncaxapuipl: MaJIbTO3a U JIAKTO34.
BoccranaBnuBarome 1 HEBOCCTAaHABIIMBAIOIIHE
nucaxapunbl. [lonucaxapunapl: riaukored. CTpoeHue

MAaKpOMOJICKYJI I''TUKOI'CHA.
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XUMHUYECKHE CBOMCTBA LEJUIIOJIO3bI: TUIPOIIU3,
noJjiydueHnue 3(pupoB 1esut0103b1. [Tonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM

MIENK).

Paznen 4. A3orcoaep:xaniue opranndeckue coeaunenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJI0TBI. Beaaku

Tema 10. AMUHBI. AMHAHOKHUCJIO0THI. beJiku

9y

Amunbl. MeTHJIaMUH U aHUJINH COCTasB,

CTPOCHUC, d)I/ISI/I‘ICCKI/Ie U XUMHUYECKHE CBOMCTBA

(PODGHHG, B3aMMOJICMCTBUE C BOAOU U

KHCJIOTAMH !

Knaccuduxamus aMuHoB: anudaTuyeckue
¥ apOMaTUYEeCKUe; MePBUYHBIC, BTOPUYHbIE

U TpeTU4HbIe. AMUHBI: n30Mepusi. CriocoOs

MOJIYYCHHSI ¥ IPUMEHEHUE aTu(paTUYECKUX aMUHOB.

[Tomy4yenne anuIMHA U3 HUTPOOEH30Ia.

BzanMHoe BiusiHuE I'pyIIl aTOMOB B MOJICKYJIC

anmrHa. OcOOEHHOCTH XMMHYECKHUX CBOMCTB
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aHuinHa. KauecTBEHHbIE peaknY Ha aHUJIUH.
AMVHBI: QAJIKUIUPOBAHUE, B3aUMOJACHCTBUE
NIEPBUYHBIX AMUHOB € a30TUCTOM KucaoTou. Conun

AJIKMJIaMMOHUA.

AMUHOKHUCTOTHI KaK aM(pOTepHbIE
opraHnyeckue coeauHenus. Ouznueckue u
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe rMiuHa). buonornyeckoe 3HaueHue

AMHUHOKHUCJIOT. HGHTI/IJILI.

Homenknatypa u uzomepus. OTnensHble
MPEICTAaBUTENN O-aMUHOKHUCIIOT: TJIMIIMH, aJlaHuH,

d)eHI/IJIaJIaHI/IH, CCPHH, I'N'TYTaMHWHOBAA KUCJIOTA, JHU3UH,

mucTerH. OnTudeckas n30Mepus aMUHOKUCIOT: D-

u L-aMHUHOKHUCIIOTEIL.

Peakius monukoHaeHcauy, 00pa3oBaHre MENTHIHOM

cBs3u. JleMoHcTpanus: PactBopeHne OeKOB B BOJIC.

benku kak IMPUPOAHBIC BBICOKOMOIJICKYJIAIPHBIC

coenuHenus. [lepBruunas, BTopuuHas u
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TPETUYHASI CTPYKTYpa OEIKOB. XUMUYECKHE
CBOHCTBa O€JKOB: THPOJIN3, ACHATYypaLus,
KayeCTBEHHbIE PEaKIIMU Ha OEIIKU.
JleMoHCTpanuuu: — JieHaTypaius OelIKoB Mpu

HarpC€BaHuH, — IBCTHBIC PCAKIITNN OEJIKOB.

ITonstue 06 A30TCOACPKAITHUX I'CTCPOIIHNKINYCCKUX

coeIMHCHUAX. [IMpUMUIMHOBBIC M NYPUHOBEIC

ocHOBaHMs. HykIeMHOBBIE KUCJIOTHI: COCTaB,

CTPOCHUC U OMOJIOTHYECKAs POJIb.

[Tpaktrueckas padota Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME

«A30Tcozlep>1<aume OpPraHUYCCKUC COCOINHCHUA.

Pazned. 5. BeicokoMmoieKyJ/JIsIpHbIE COeINHEHMS

(2u)\(64)

Tema 10. IlnacTmaccel. Kayuyku. Boiokna

Tema 11. BoicokoMoJieKYJISIpHbIE COEINHEHUSA

OCHOBHBIC TTOHATHS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COSTUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIICHb

[MoJIUMECpHU3alnm, CpCAHAA MOJICKYJIApHAA Macca.
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OCHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

nmoJimMepusanus U IMOJUKOHACHCAIHA.

[IpeacTaBlICHUE O CTEPEOPErYIIPHOCTH

U HAJAMOJICKYJIIPHON CTPYKTYpPE MOJMMEPOB,

3aBUCUMOCTh CBOMCTB NOJUMEPOB OT UX

MOJICKYJIAPHOT'O M HAAMOJICKYJIAPHOI'O CTPOCHU .

JemoncTpanus 06pa3oB pe3unsl. Buneodparment

((ByJ'IKaHI/I3aIII/I$I PE3UHBID».

[Tpaktrueckas padota Ne 7. Pemenue sxcrnepumeH-
TaJbHBIX 3a7a4 Mo TeMe «Pacno3HaBaHue

OPraHUYCCKHUX COGHHHGHHﬁ)).

IInacTMacchl (H OJIMDTUJICH, ITIOJUITPOITHNJICH,

MOJIMBUHIIXJIOPUI, HOJUCTUDOJI). HaTypaapHbBIH

N CUHTCTHYCCKHUC KaYVUYYKH (6VT3I[H€HOBI)II>1,

XJIOPOIIPEHOBBINM Y U30IIPEHOBLIN). BookHA:

HATYPAIBHBIE (XJIOMOK, IIEPCTH, IIEIK),

WCKYCCTBEHHBIE (AllETATHOE BOJIOKHO, BUCK034),
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CUHTETHYECKHE (KAIIpOH U JIABCAH).

JleMOHCTpanusi: — 03HaKOMIICHHE C 00pa3aMu
IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,

I1acTMAacc, KayuyyKoB.

IInacT™Maccsr: MNOJIMMCTUIIMCTAKPUIIAT, I1OJIU-

KapOOHATHI, MOJUATHIIEHTEpedTaNaT. Y TUIU3ALIMS

)51 Hepepa60TI<a IJ1aCTHUKaA. 9HaCTOMepBII CHJIMKOHBI.

[Tonumepsl cnenuaJbHOrO HA3HAYCHUS (Ted)JIOH,

KEBJIAp, SJICKTPOIIPOBOAAINMNEC ITOJIMMCPHI,

OnopasiiaraeMble MOJUMEDHI).

[Tpaktrueckas padota Ne 8. Pemenue

SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Pacmo3naBanue

mIacTMacC 1 BOJIOKOH»

Pa3gen 6*. UroroBoe nosropenue (14)\(54)

1P

Hrorosasi kKOHTpoIbHAA padoTa 3a Kypc 10

KJIacca

1P

[ToBTOpeHue. ['eHeTnUECKask CBA3b MEKIY

Pa3IN4YHbIMHU KJIaCCaMHU OPTaHHUYCCKHUX COGI[I/IHGHI/Iﬁ

2P
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IloBTOpenue. Beruncnenus: — omnpeneneHue
MOJIEKYJIAPHOU (DOPMYITBI OPTaHUYECKOTO BEIIECTBA
110 MacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIINX B €T0
cOCTaB; 1o Macce (00BEMY) MPOIYKTOB CTOPAHUS; 11O
KOJIMYECTBY BellleCcTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIuy 1/WiIu UCXOIHBIX BEIIECTB; — YCTaHOBIICHUE
CTPYKTYpHOI (hOPMYITBI OPTaHUYECKOTO BEIIEeCTBA Ha
OCHOBE €T0 XUMHUYECKHX CBOMCTB MU CTIOCOO0B

MOJIYYEHUS.

2P

1 u B Hexea10, BCero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea1o, Bcero 105 y,

u3 Hux 10 4 — pe3epBHOE Bpems

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O IPEJIMETA «XUMMWS»

11 KITACC «OBIIIAAA U HEOPTAHUYECKASA XUMUSA»

ba3sosblii yposens (1 yac)

Yray0aénunnlii ypoBens (1+24aca)

Kon-Bo

qaCcoB

Pa3nen 1. Teoperuueckue ocHOBBI xumum (124\36 u)

Kon-Bo

qaCoB
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3u4 Tema 1. Ctpoenne atoma. Ilepuoauyeckuii 3aKoH u (8+1)u
IIepuoanueckas cucrema xumuyeckux djiemeHToB /1. M. MenaeseeBa
1| Xumuyeckuii sneMeHT. AToMm. Slapo artoma, 1
U30TOIIBI.
KopnyckynsipHO-BOTHOBOM Ayann3M, JIBOWCTBEHHAs 1
npupoaa  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000J104eK aTOMOB, KBAHTOBBIE YHCIA.
Pacnipenenenue AIIEKTPOHOB o aTOMHBIM 1
opOuTassIM; OPUHIIMII MUHUMYMa SHEPTUU, NMPUHIINI
[laynu, npaBuno XyHna.
1| DnexkTpoHHas o0oJsouKa. DHeprruyeckKue 1
YpOBHH, TIOJYPOBHH. ATOMHBIE opOuUTanu, S-, p-,
d-amementel.  OCOOEGHHOCTH  pacHpeae/ICHUS
AJIIEKTPOHOB MO OpOUTAISIM B aTOMaX SJIEMEHTOB
NEPBbIX YETBHIPEX TEPUOJOB. DJIEKTPOHHAA
KOH(UTypaIrs aTOMOB.
DONeKTpOHHBIE KOHQUTYpaAllud aTOMOB JJIEMEHTOB 1

MEPBOTO —  YETBEPTOrO  IMEPHOAOB B OCHOBHOM
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1 BO30YXIEHHOM COCTOSIHUH, AIEKTPOHHBIE

KOH(UTypalluyi HOHOB.

ITonsatue 00 SHCPIruu MOHMU3AIIMH, DSQHCPIrunu CpoaCTBA

K BJEKTPOHY. DIEKTPOOTPUIATENBHOCTb.

[lepuognueckut 3akoH u  llepuoguueckas
cuctemMa  XMMHYECKMX  ajaementoB JI. U
MengaeneeBa. CBs3b MEPUOJIMYECKOrO 3aKOHA U
[Tepuonnueckoi CHUCTEMBI XUMHYECKUX
snementoB J[. M. MenpaeneeBa ¢ COBpEMEHHOU
TEOpUE CTPOCHUSI aTOMOB 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XWMHUYECKHUX DJICMEHTOB
U 00pa3yeMbIX HMH TPOCTBIX M  CIIOXKHBIX
BEIIECTB MO TpynmnaM MU MepuojaaM. 3HA4YCHUE
nepuoanyeckoro 3akona /. 1. Menaeneesa.
JdemoHcTpanus
Buner  T1abmunm  «llepuommdeckas — cucrema

xumuueckux aneMeHToB 1. 1. MenneneeBa»

O00011IeH1E U cCUCTEMATHU3AIHSA 10 TEME.
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PaGota ¢ recramu B popmate EI'D

YPpOK KOHTpOJIS 3HAHUM MaTepuaia TEMbI 1P
PaGota ¢ recramu B popmare EI'D
44 Tema 2. CTpoenne BemecTsa. MHOroo0pasue BeuecTs 10 4
Crpoenune BemiecTBa. XUMHUYECKas CBsI3b. Buibl 1
XUMUYECKOU CBsI3U (KOBAJICHTHAs] HEMOJIAPHAS U
noJisipHas, MOHHas, MeTaJUTHIecKas ).
MexaHu3Mbl oOpa3zoBaHUs KOBAJIEHTHOU
XUMUYECKOU CBsI3M (OOMEHHBI W JOHOPHO-
aKIENITOPHBIN). Bonoponnas CBS3b.
BaneHTHOCTB.
DHeprus U JJIMHA CBSI3H. [TonsspHOCTB, 1
HamnpaBJIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM
cBa3u. Kparnele cBa3u. BogopomHas  cBs3b.
MexMOJIEKYIISIPHBIE B3aUMOACHCTBUS
BajleHTHOCTh ¥ BaJICHTHBIE BO3MOHOCTH AaTOMOB. 1

I'ubpuaunszams ATOMHBIX OpOUTAIEH. CBs3b

AIEKTPOHHOU MOJIEKYJI C UX

CTPYKTYpPBHI
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F€OMETPUYECKUM CTPOCHUEM (Ha pUMepe
COCMHEHHU PJIEMEHTOB BTOPOT'O MEPUO/IA).

DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIICHUS.

HNonpl: kxatmoHsl ©  aHWOHBL.  BemecTtsa

MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHMUSI.

3aKOH TMOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JdemoHcTpanus

Mojenu KpuCTalIMueCKuX PEEToK
[IpeacraBnenus O KOMIUJIEKCHBIX  COEIUHEHUSX.
Cocras KOMILIEKCHOTO MOHA: KOMILIIEKCO-

06pa30BaT€J'IB, JIMTaHABI. KoopanHalmoHHOE YMCIIO.

HomenKknarypa KOMILIEKCHBIX COEIUHEHUH.

3HaueHne KOMIUIEKCHBIX coenuHeHun. lloHgTue

0 KOODJIVHAIIMOHHOU XUMUH.

[TonsiTe 0 mUCHEpCHBIX cucTeMax. VIcTUHHBIE U

KOJUIOMAHBIE  pacTBOpbl.  MaccoBasg  1ois

BEIIIECTBA B pacTBOpE.
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CrocoObl  BbIpa)KE€HUSI KOHLIEHTPAllMU PacCTBOPOB:

MaccoBasa nO0Jis1 BCIICCTBA B paCTBOpPC, MOJIApHAaA

KOHIIEHTpAITHS.
Hacwimmennasie 1 HEHACHIIEHHEIE PacTBOPHI, 1
pacTBOpUMOCTb. KprcTamuioruaparsl.

Buruunciaenus
C UCIIOJB30BAaHUEM  MOHATHH  «MaccoBasg  JIOJIA
PacTBOPEHHOTO BEIIECTBAY, «MOJISIpHAs
KOHIICHTPAITHS»
1| Knaccudukanuss HeOpraHUYECKUX COCIMHCHUH. 1
HomeHknaTtypa ~ HeEOpraHWYeCKHMX  BEIECTB.
['eneTnyeckas CBsA3b HEOPTaHHMYECKUX BEIECTB,
MPUHAICKAIUX K Pa3IUIHBIM KJlaccaM
(5+1)u Tema 3. XumMuueckue peakuuu (17 +1)u
Buruuciaenus 1P

— MacCChbl BCIICCTBA HIIN 0o0BbEéMa TazoB IO
HN3BCCTHOMY KOJIIMYCCTBY BCIICCTBA, MACCC HIIH

00bEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIMU BELIECTB;
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— MAacCOBOM JOJM ¥ MOJSPHOM KOHLEHTpauuu

BEIIIECTBA B PaCTBOPE

Bbruucienus
— Macchl (00bEMa, KOJIMYecTBa BEUIECTBA) MPOIYKTa
peaKkiuu, €cilM OJHO U3 BEUIECTB JAaHO B BHJIE
pacTBopa C ONpEeAEIEHHON MAacCOBOM JOJIEeH

paCTBopéHHOFO BCIICCTBA

XuMuueckast peaxuus. Knaccuduxarus
XUMHYECKUX PpEaKIuid B HEOPraHUYEeCKON U
OpraHNUYeCcKOl XMMHUU. 3aKOH COXPAaHEHUS MAaCCHI
BEIIECTB; 3aKOH COXpaHEHUS W MpeBpalieHUs

SHEPIUU NPU XUMUUYECKUX PEAKLUSX.

TeruoBbie  3pGdEKTbl  XUMUYECKUX  PEaKIIHil.

TepMOXUMHYECKUE YPAaBHEHUS.

Boruucienus

— TerIoBoro 3P (GeKTa peakiuu
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CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT

paznuuHbiX ¢akTopoB. OOpaTUMble pEaKIUH.

XumMudeckoe paBHOBecue. MaKTOPhI, BIUSIOIIUE

Ha COCTOAHUC XHUMHNYCCKOI'O PpaBHOBCCHA.

[Tpunanun Jle larense.
IIpakTnueckas padora
No 1. Bnusaue

Pa3JIMIHbIX q)aKTOpOB Ha

CKOpPOCTH XUMHUYECKOM PCAKIINH.

I'oMorennsle u ICTCPOICHHBLIC  PCAKIIHNH. Karanu3
N KaTaJIN3aTOPHI.
KoHCTaHTa XMMMYECKOTO PaBHOBECHSI. CD&KTOpLI,

BIIMSIOIINE HA IOJIOKEHUE XMMHUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, MaBJICHUE U KOHLEHTPALUU BEILECTB,

y4yacTByromux B peakuuu. [Tpunmun Jle [llarense.
IIpakTuyeckas padora

Ne 2. Bnustnue paznuyHbiX (aKTOPOB Ha TMOJIOKCHHE

XUMHUYCCKOI'O PaBHOBCCHA.

DnexkTponuTuueckas auccornuamnus. CuibHbIC U
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cnabbie SNEKTPOIUThL. Peakunu HOHHOTO
oOMeHa.
JlaGoparopuasi padora

— MPOBEACHUE PEAKINil HOHHOrO 0OMeHa

Boeimonnenue pra}KHeHI/Iﬁ nmo TtemaM: CHIIbHBIC
U cia0ble AJICKTPOJINTHI. CrenieHn JAUCCOHalu.

Peakiinmu noHHOTrO 0OMEHA.

Penienue 3aa4 I10 TEMC. XHUMHUYECKOE PaBHOBCCHC

Cunpuple u cmabble  anektponuthl. Cpena
BOJIHBIX pPacTBOpPOB BEIIECTB: KHCTIas,
HEUTpanbHas, HIeI0YHasl.

IlonaTue o BojopoaHoM mokazartene (pH)

pacTBOpa. ['maponus OPraHNYCCKUX H

HCOPIraHUYCCKHUX BCIIICCTB.

JlabopaTopHas pa6ora
— OIIpEelEJIEHUE Cpeabl PACTBOPOB BEIIECTB C

IIOMOIIIBIO YHUBCPCAJIBbHOI'O MHANKATOPA.

Honnoe npowusBeneHre Boabl. (Cpena  BOJHBIX
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pacTBOpPOB: KHUCJIOTHAs, HEWTpalbHas, ULIEIOYHasl.

Bonopoansrii mokasarens (PH) pactBopa.

['maponus conen. 1
1 | OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JdemoHcTpanus
Paznoxxenne mepokcuga BOJOpPOJAA B MPUCYT-
cTBUM KaTtanu3atopa. lloHATHE 00 DJIEKTPOJIU3e
pacIijiaBoB M pacTBOpPOB coiieh. [IpumeHeHwue
AIEKTPOIN3A.
OKHUCTUTETFHO-BOCCTAHOBUTEIHHBIC pEaKInu. 1
Crenenb okuciieHus. OKUCIUTENb U BOCCTAHOBUTEb.
[Tpoueccor OKHUCIICHUS Y BOCCTAHOBJICHUS.
Bakueiinmme OKHCIMTEIN Y BOCCTAHOBHUTEIU. MeToJ
AJIEKTPOHHOTO OajlaHca
DIEKTPOJIU3 PACTBOPOB U PACILIABOB BEILIECTB. 1
1P | Kontponbnas padota 1 (1momyroaue) KonTponrsnas padota 1 (Tect B hopmare EI'D) 1
Pa3nen 2. Heopranuueckast xumus (164\514)
(8+1)u Tema 4. HemeTtaiibl 294
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Boiuucienus

— Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTa

peaKkuuMu, €cid OJHO U3 BEIIECTB JaHO B BUJE
pacTBopa C OIpPENEIEHHON MacCOBOM OJIEH
pacTBOPEHHOTO BEILIECTBA

Boruuciaenus

— HOO0JIM BbIXOAa IMPOAYKTA PCAKIIUU OT TCOPCTUICCKU

BO3MOXHOTI'O

HemeTannbl. ITonoxenue HEMCTAJIIIOB B

[Tepuonnueckoi CHUCTEME XUMHYECKHUX
snemeHntoB J[. M. MenneneeBa m 0COOCHHOCTH
CTPOECHHUS aTOMOB.

JdeMoHCcTpanuu

1. O6pa3iel HEMETaJIIOB.

Bonopon. Ilomyuenue, ¢uzndeckue ¥ XUMHUYECKHE
CBOMCTBa (peakuuu C MeTajulaMd M HEMETaJulaMu,
BOCCTAHOBHTEIIbHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHBIE peaKIIM HA HEOPTAHUYECKUE UOHBI

Y KaTHOH BOJIOPO/IA.

['uapunasl. TONIMBHBIE YJIEMEHTHI.

Pu3nyecKkrue CBOMCTBA HEMETAIIOB. AJUIIOTPOIHUS

HEMETAUIOB (HAa TMpUMEpe KHUCIOopOAa, CEPBI,

docdopa u yriaeposa).

Kucnopon u 030H. Yriaeposa, HaxoXA€HUE B MIPUPOJE,

AJIJIOTPOITHBIC MOJII/I(l)I/IKaIlI/II/I. AKTI/IBI/IDOBaHHLIﬁ

YIroJjb, ancop6111/151. dDynaepeHsl, FDad)CH, YIJICPOJHBIC

HAHOTPYOKH.

JdeMoHCTpanumn
2. 'openue cepsl, hocdopa, xenesa, Maruus
B KHCJIOPOJIE.
JlaGopaTopHble ONbITHI.

2. [omydyenue u coOupaHue ra3os.

XUMHUUYECKUE CBOMCTBA BAXXKHEHIINX HEMETAJJIOB

rajJjoreHoB MU HMX COCJWHEHUM  (OKCHJIOB,

KHCJIOpOoACOACPKAIINUX  KHCJIOT, BOOJOPOJAHBIX
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coenuHeHuit). IIpuMeHeHHEe TaJOT€HOB U UX

COCMHEHUM.
["a;morenoBoOPOASI. Baxuenmue KHUCJIOPOJ -
coJiepaKallue COeAUHEHUS IaJOT€HOB.
JlabopaTopHble Y IPOMBIIICHHBIE CIIOCOOBI

MMOJIYYCHUA T'aJIOTCHOB. HpI/IMeHeHI/Ie T'aJJOTCHOB U HUX

COEJIMHEHUU.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJJIOB.

Cepa u e€ coemunenus. (Okcuabl, KUCIOPOJ-

coaepKanme KHCJIOTEHI, BOJIOPOJIHBIC
coenuHenus). [lpumenenue cepel U e€
COeIMHEHUH.

Cepa. Haxoxxnenue B npupoje, crocoObl MOTydeHus,
dbusnueckue u xummuueckue cpoiictBa. CepoBoaopo,
cynmbduabl. Oxcua cepul (1V), okcum cepor (V).
CepHucras  ucepHas  KHCIOTBI M HUX  COJIW.
Oco0eHHOCTH CBOMCTB CepHOU KHUCTOTHL. [IpumeHeHue

CephI U €€ COCTMHEHU.
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JlabopaTopHbIe Y MPOMBIIILJICHHbBIE CIocoObI

MoJy4yeHuss kKuciaopona. PU3UUYECKHUE U XUMHUYECKHUE
CBOMCTBA KHUCJIOpoJ1a

" O30HA. IIpumeneHue

KHCJIOpPOJ1a U 030HA. OKCHJIBI U IEPOKCHIBI.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJIJIOB.

Azota u ero  coenuHeHus.  (OKcubI,

KHUCJIOPOJCOJAEPKAIIUE KHUCIOTHI, BOJOPOJIHbBIC

coenuHenus). IlpumeHnenne azora W €ro

COCIMHEHUH.
Azot. HaxoxxaeHue B mpupojie, CriocoObl MOTyYeHHUS,
dbuzuyeckue W XUMHUYECKHE CBOMCTBA. AMMMAK,
HUTPUIBI.
Oxcunpl azoTta. A30THCTas M a30THAs KHUCJIOTHI U MX
comi. OcoOEHHOCTH CBOMCTB Qa30THOM KHCIIOTHIL
[IpyumeHeHne a30Ta W €ro COeAUHEHUl. A3OTHBIE
yIoOpeHus.

XUMHYECKUE CBOMCTBA Ba)KHEHIITNX

HemeTauioB. @Pochop U €ro COeaUHEHHUS.
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(Oxcuapl,  KUCIOPOACOAEpXkAIIHEe  KUCIIOTHI,

BOJIOPOJIHBIE COCTMHEHUSA ). [Ipumenenue

docdopa u ero coeTMHEHUI.

®ochop.  Haxoxnenwe B mpupome,  CrnocoObl

MOJIy4eHHsI, (U3UYECKUE W XUMHUYECKHUE CBOMCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, dhochopHas

KHUCJIOTa U €€ COJI

MeradochopHas u nupodocdhopHas KHCJIOTBI,
dbochopucras 1 dhochopHOBATUCTAS KHCJIOTBI.
[IpumeHeHune docdopa " €ro COCIUHEHUM.
docdopubie yaoOpeHus.

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAJIIOB

(yrmepoga M KpEeMHHA) M HUX COCJAUMHCHHI

(OKCHUIOB, KHCJIOPOJICOACPIKALIUX KHCJIOT,

BOJIOPOJHBIX COEIMHEHUN ). [Ipumenenue

yTJIepojia, KPEMHUS U UX COSTUHEHUH.
PU3NYECKUE W XUMHYECKHME CBOWCTBA  IMPOCTHIX

BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Okcup yriaepoaa
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(I, oxcun yraepoma (IV), yronbHas kuciota u e€
COJIH. [IpuMeHEHNE  TPOCTBIX  BEIIECTB,

00pa30BaHHBIX YIIEPOJOM, U €r0 COCTUHEHUH.

Kpemnuii.  HaxoxpaeHue B mpupojge,  CHOCOOBI
noyiydeHus, (U3NYECKUe | XMMHYECKHUE CBOMCTBA.
Oxkcun kpemuus(1V), KpEeMHUEBas KHUCJIOTA,
cunukarbl. [IpuMeHeHne KPpEeMHUS U €r0 COCTMHEHUH.

CrexI1o, ero nojiy4eHue, BUJIbI CTEKJIA.

1P

Buruucienus

— MaACChl BCHOICCTBA MU 00BEéMa Tras3oB IO

N3BCCTHOMY KOJHMYCCTBY BCIICCTBA, MACCC WIIH

00BEMY OJHOrO M3 YYaCTBYIOIIUX B PEAKIUU

BEIIICCTB;

— wMaccel  (00BhEMa, KOJIMYECTBA BEIECTBA)

MPOAYKTOB PpEaKIMU, €CJIM OJHO U3 BEIECTB

HMCCT IIPUMCCHU

IIpakTHyeckue padoThl

No 3. PemieHue sKCHOEPUMEHTAIBHBIX 3a7ad MO TEME
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«l ajmore”dnIy.

IIpakTHyeckue padoTbl 1
No 4. PeuieHue 3KCIEpUMEHTANBHBIX 33Ja4 MO TEME
«Cepa u €€ coequHEHUD.
1 IIpakTH4eckue padoTsbl 1
Ne 2. Pemenue skcrepuMEHTaNbHBIX 3aaad IO
teme «Hemeraniab»
IIpakTHyeckue padorTbl 1
Ne 6. Pemenue skcnepruMEHTANBHBIX 3324 [0 TeMe
«A30T, hochop U UX COeTUHCHUS».
KonTpoabHasi paGora 2
O6o0menne W cucTeMaru3amusi 10 TeMe 1
«Hemertanne». Pemenue 3anau B popmare EI'D
8u Tema 5. MeTaibl (21+3)u
1| Meramsl. [Tonoxenue METAJIOB B 1
[lepuonnyeckoit CUCTEME XUMUYECKHUX

snemenToB [[. WM. MenneneeBa. OcoOeHHOCTH

CTPOCHHS

AJIEKTPOHHBIX  000JI0UEK

aTOMOB
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MCTAJIIIOB.

JdemoHcTpanumn

— o0pa3iibl METAILJIOB

OOmass  xapakrepuctuka MeTtawioB  |A-rpynmsl
Ileproanueckor CHUCTEMBI XMMHUYECKUX JJIEMEHTOB.
Harpwnii Y KaJIuu: [I0JIy4YEHHE, duznueckue
Y XUMUYECKHE CBOWCTBA, IPUMEHEHUE TMPOCTHIX
BEILIECTB U UX COCIUHEHUM.
JlemoHcTpanuu

- B3auMoznencTBue IIENOYHBIX U LIETOYHO3EMEIBHBIX
METAJUIOB € BOJOM  (BO3MOYKHO  HCIIOJIB30BaHUE

BUJICOMATEPHATIOB)

Obmass  xapaktepucTuka MetauioB ||IA-rpynisl
[Ieppoguueckoil CHUCTEMBI XHUMHYECKHUX DJIEMEHTOB.
Marauii ¥ KanpuMii:  MONMy4YeHue,  (PU3UUECKUE
Y XMMUYECKHE CBOWMCTBA, TMPHUMEHEHHE IPOCTHIX
BCIICCTB M UX coeauHeHui. JKECTKOCTh  BOJBI

¥ CIIOCOOBI €€ YCTpaHCHUS.
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XHMHYECKHUE CBOMCTBAa BAaXHCHUIIHNX METAJIOB

(HaTpui, KaJui, KaJbIIUH, MarHuii, aJlOMUHUMI,

IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.
JlaGopaTopHbie ONBITHI

— KA4eCTBEHHBIC PEAKIMM HA AHUOHBI U KaTUOH

aMMOHMSI;

— B3aUMOJECHUCTBUE TUAPOKCUIA AJTIOMHUHUS C

pacTBOpaMu KUCIIOT U LIEJIOYEH;

—  Ka4eCTBEHHBIC

peaKkuun Ha KaTHOHBbI

MCTAJlJIOB

ANOMHHUI IMOJIYy4YCHHC, (1)H3H‘I€CKI/I€ H XUMHYCCKHC
CBOﬁCTBa, IMPUMCHCHUC IIPOCTOr0 BCHICCTBA U €TO

COE€IMHEHUM. AMdoTtepHbIe CBOMCTBA  OKCHIA

U THAPOKCHUOA AJIIOMHUHUA, T'NAPOKCOKOMIIJICKCHI

AJIFOMMHUA.

O0001IeHNEe U cucTeMaTu3aus 1mo reMe «MeTaibl

riaBHOU moArpymmb». Tect B popmate EI'D

1P

O6mue  (u3nMyeckue  CBOMCTBA  METAJUIOB.
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CnaBbl  MeETamwIoB. ODJIEKTPOXUMUUYECKUMN PsJl
HaIIPsKEHUNA METaJIIOB.
JdemoHcTpanumn
— KoJuIeKIUs «MeTaJlsIbl U CILUIaBBI».
— B3aMMOJICHCTBHE MEIU C a30THOU KUCIOTOU

paSHHqHOﬁ KOHIOCHTPpAIUN

OOmast  xapakTEpUCTHUKA  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn)  Ilepuomuueckodt  cucTeMbl
XUMUYECKUX DJIEMEHTOB. DU3NUecKue U XUMUYECKUE
CBOMCTBAa XpoMa M ero coeauHeHun. OKCHUIBI
u ruapokcuasl xpoma (1), xpoma (I1) u xpoma (VI).
XpomaTbl W IUXpPOMAaThl, HUX  OKHUCJIUTEIbHBIE

cBoicTBa. [lorydeHrne u npuMeHeHne xpoma.

PuU3NYECKUE U XUMUYECKUE CBOMCTBA MapraHIia U €ro
coenuHeHn. Baxneimue coenuaenus mapranma (1),
mapranmna (1V), mapranna (V1) u mapranmna (VII).

[IepmaHranat Kajius, €ro OKAUCIUTEIIbHBIC CBOWCTBA.

O6mme  cmocoObl  TONYYCHHS ~ METaJUIOB.
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Meramutyprus

PacnpocTpaHeHHE XMMMUYECKUX DJICMEHTOB-METAJIOB

B 3¢MHOU Kope. DPusmueckne U XUMUYECKHE CBOMCTBA

xKenmesa | ero coeauHeHW. OKCHABI, THIPOKCHJIBI
ucomun xenesa (1) wmoxeneza (lll). Ilonyuenue

" IIPUMCHCHUC KCJIC3a U €T0 CIIJIAaBOB.

Menp: mnonydeHue, (UIMYECKUE U XUMUUYECKHUE
CBOMCTBA, MNPUMEHEHHUE IMPOCTOTO BEIIECTBA U €T0
COE€IMHEHUN.

[Muuk: mosmydeHue, (PU3HYECKHE U XUMHUYECKHUE
CBOMCTBa, NPUMEHEHHUE IPOCTOr0 BEIIECTBA U €O
COCJIMHCHUM. AMdorepHbIe CBOMCTBA OKCHJIa

Y TUJIPOKCHUIA IMHKA, THAPOKCOKOMIJIEKCHI [IUHKA.

Koppo3us meTaios. CnocoOBbl 3allIUTELI ~ OT

koppo3uu. IlpuMeHeHHe MeTajuioB B OBITY U
TEXHUKE.
Beruuciaenus

— pacd€Thl MacChl BEMIECTBA MM 00bEMA ra30B
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M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WA 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKITHH
BEIECTB; pacu€Thl MacChl (00bEMA, KOJTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, ECITH OJHO U3
BEIIECCTB UMEET PUMECH;

— pacuéThl Macchl (00BEMa, KOTMYECTBA
BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OTHO U3
BEIIECTB J]aHO B BUJIC PACTBOpA C ONpeNeIEHHON

MacCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA

IIpakTuyeckue padoTbl
No 7. PelmieHue 3KCHEPUMEHTANBHBIX 3a7ay IO TEME

«MerTamisl TOOOYHBIX IMOATPYIIID».

O0o0mene u cucremarusanust 1mo rteme: «OOmIHe
cBoiicTBa MeTauioB. OOmMe CrMOcoObl TOTyYEHUS

MeTtaioBy. Pabora ¢ recramu B popmare EI'D

IIpakTHyeckue padoTbl
Ne 3. PemieHue skcriepuMEeHTAIbHBIX 3aa4 10

TeMe «MeTauibD».
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O000menre n cucremarusaius 1mo reme «Merajuibl

noOouHoi noarpymnmns». Tect B popmarte EI'D

O060011eHre ¥ cucTeMaTu3aius o reme «MeTauiby. 1
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
1 | 'eneTnueckas cBA3b BEIIESCTB 1
Breinonnenue ynpaxHeHuil mno teme «l eHeTHMueckas 1
CBSI3b KJIACCOB HEOPTAaHUUECKUX COCTUHEHUI)
TectupoBanue\Pemienue 3aaau B popmate EI'D
O6oOmenrie W cUCTEeMaTu3alus 10  TeMe 1
«Hewmeramnel. Metaue». Tect B hopmate EI'D
1 | KonTponbHas pabora 2 o teme | Kontponbnast pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckasi XuMusi» XUMUSD
AHanu3 KOHTPOJILHOU pabOTHI. 1P
AHanu3 KOHTPOJILHOU pabOTHI. 1P
Pa3znen 3. Xumus u :ku3ub (44\8 1)
(4+1)u . Tema 6. XumMus 4 )KU3Hb Tema 6. MeToabl NoO3HAHUA B XUMHH. (10+5)u
XuMUA 4 KU3Hb
1| Ponp xumum B 0O€CIEUECHHH HKOJIOTHYCCKOH, 1
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SHEPreTUYEeCKOM U TUIIEBOM 0E€30MacHOCTH,
pa3BuUTUU MeauUMHbL [loHsATHE O Hay4YHBIX
METOJaX TIO3HAHUS BEHIECTB M XUMHUYECKHUX

peaKIuu.

XUMHSI TULIM: OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIC
no0aBku. Ponap Xxumum B oOecrneyeHUH MUILIEBON
oe3zonacHoctu. Kocmernueckue U nmapQromMepHbie
cpenctBa. beiToBas xumus. IlpaBuna Oe3omacHOro
UCIIOJIb30BaHUS CpEICTB OBITOBOM XUMHH

B HOBCGHHGBHOﬁ KHN3HU.

XuUMHS B CTPOUTENBCTBE. BakHEeHIINE CTPOUTEBHBIE
Marepuanabl  (IIEeMEHT, OeToH). XUMHYECKOE

3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl U €T0 MOCIECACTBHS.

[IpencraBnenust 06 OONMX HAYYHBIX MPUHIIAIIAX
ITPOMBIIIIJICHHOTO MTOJTyYCHHUS BaYKHEUIIINX

BCIICCTB.

HayuyHble npuHOMIIBI OpraHu3alMd  XUMHYECKOTO

MPOU3BOACTBA. [IpoMBIIIIEHHBIE CTTOCOOBI MOJYYCHUS
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BXHEHIIMX BELIECTB (Ha NpUMEpPEe NPOU3BOJACTBA
aMMUaKa, CepHOM KHUCIIOTHI, METaHOJIa).
[TpoMbllIeHHBIE  CHOCOOBI  MOJIYYEHHS] METAJLJIOB

H CIIJIaBOB.

I[TpoOnema  mepepadbOTKH  OTXOJA0B U IMMOOOYHBIX

IPOAYKTOB. Ponnb XUMHUHN B 00ecIieYeHU N

SHEPreTUYecKor Oe3onacHocTU. [IpUHIUTIBL «3enEHON

XUMUN.

YenoBek B MHUpPE BCIICCTB MW MATCPUAJIOB:
BaKHEMIIINE CTPOUTCIILHBIC MaTcpualibl,
KOHCTPYKIUOHHBIC MaTCpualibl, KpaCKH, CTCKIIO,
KCpaMHKa, MaTCpHUualibl JIIsA QJICKTPOHHKH,
HaHOMATCpHaJibl, OPraHNn4CCKUC U MUHCPAJIbHBIC

yIOOpEeHUSI.

CoBpeMeHHBIE  KOHCTPYKLHMOHHBIE MaTepuasl,
KpPAaCKH, CTEKJIO, KEPAMHUKA.

Matepuanbl g JJIEKTPOHUKHU. HaHoTEXHOIOTHH

XuMHUSI B CEIbCKOM  X03siicTBe.  OpraHuveckue
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Y MUHEpaJIbHbIE yI00pEHUSI.

1| Xumust W  310pOBbE  YEJOBEKa: IpaBuiia 1
UCITOJIb30BAHUSL  JIEKAPCTBEHHBIX  IPENApPATOB;
IIpaBuIa 06e30macHoOro WCIIOJIb30BaHUs
npernapaTtoB OBITOBOM XMMHHM B TOBCEJIHEBHOM

KU3HU

[Moaroroska k k\p B popmare EI'D (uacts 1) 1P

[Moaroroska k k\p B popmare EI'D (uacTs 2) 1P

1P | UtoroBast koHTpOJbHas paboTa Hroropas koutponwsHas padota B hopmate EI'D 1P

Hrorosas koHTposibHas padota B hopmare EI'D 1P

AHaM3 UTOTOBOM KOHTPOJIBHON pabOTHI 1P

1 u B Hexea10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMsi

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

— pe3epBHOe BpeMsi

YpoBeHb 00yueHust

[IpakTueckue paboOThI

KouTtponbsabie paboThI

bazoBbrit

3

3

YrnyOneHHbIi

8
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