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HOACHUTEJIBHAS 3AIINCKA

MogenpHasi CUHXpOHU3UpPOBaHHAs pabouas mporpamMma 0a30BOTO M yriayOJEHHOTO
uzydyeHus npenmera «Xumus» B 10-11 kiaccax paspabotana Ha ocHoBe Paboumx
mporpaMMm cpeaHero oOmiero oOpa3oBaHusi 10 XuMuUU (0a30BBIM  ypOBEHb,
yTIyOJIEHHBIM YpOBEHB), OJOOPEHHBIX pelIeHHeM (QeaepalbHOro  yueOHO-
METOANYECKOro 00beAMHEHHUS 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
OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMBbl CPEeJIHETO 00IIero oopa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM TOCYJIAPCTBEHHOM O0pa30BaTEIbHOM CTaHIIapTe
cpeaHero odmero oopasoanus, (yTBepaEH Mpruka3oM MHUHHUCTEPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
aBrycta 2022 1.), ¢ yuérom «KoHIenuu mpernogaBaHuss y4eOHOro IpeaMera
«Xumus» B oOpa3oBaTenbHBIX  opranusamusx  Poccuiickoit ~ ®enepanuu,
peanu3yroMX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MporpamMmbl»  (yTBEpXkKAeHa
Pemenniem Komnernn Munnpocsemenus Poccun, mpotokoin ot 03.12.2019r. Ne TTK-
4BH) u (enepanbHON paboueit mporpamMmbl BocmuTaHus. OCHOBY MOAXOIOB K
pa3paboTKe MOJICTbHOW CHHXPOHU3UPOBAHHON pabouell mporpamMmbl 6a30BOTO U
yrayonéuHoro m3ydeHus npeamera «Xumus» B 10-11 kmaccax, K ONpeaesieHUIO
oOmiet crpaterun OOy4Y€HHUs, BOCIHTAHUS U Pa3BUTHS OOY4AIONIUXCS CPEACTBAMU
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,  peanm3dyemMoe B ycioBHSAX  AuddepeHInpoBaHHOTO,
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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IMPOJOJIZKCHUS O6y‘-ICHI/I$I B CpCOAHHUX cri€ouajJlbHBIX H BBICIIHX y‘-IC6HBIX

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  o0s3aTeabHOE  (MHBApUAHTHOE)  MPEIMETHOE  COJIEpIKaHUE,
OTIPENIeNIACT KOJUYECTBEHHBIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKH HA KaKJIOM
JTane M3y4YeHUs TMpeaMera, NPeayCMAaTPUBACT MPUHIUIBI CTPYKTYPUPOBAHUS
COJIepKaHMsI ¥ pacIpeIeNICHHsI €ro o KjlaccaM, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;
TaéT MPUMEPHOE pachpejaesicHue Y4YeOHBIX YacOB M0 TEMATUYECKHM pasjeliam,
PEKOMEHyeT MPUMEPHYIO TOCJIEI0BATEIFHOCTh U3YYCHHUS! OTJEIBHBIX TEM Kypca C
y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€HM, JIOTHKH y4eOHOTO
mpoliecca, BO3pacTHBIX  ocoOeHHocTed  ywammuxcs 10-11  kmaccoB;  nmaér
METOJIMYECKYI0 HWHTEpIpeTanuio Ieel u3ydeHus TMpeAMeTa Ha  YPOBHE:
COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeaHero oobmero oOpa3oBaHuf,
coJlepKaTeNIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl CpeaHEero oOmero oOpa3oBaHUs (JIMYHOCTHBIX,
METANpeIMETHBIX, TMPEJAMETHBIX), OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
JESTEIHHOCTH YYCHHKA 10 OCBOCHUIO cojep:kanus npenmera. [lo Bcem Ha3BaHHBIM
MO3UIMSAM B TporpamMme coOJo/ieHa TpeeMCTBEHHOCTh ¢ Pabodeit mporpammoit
OCHOBHOTO 001iero oopazoBanusi mo xumun (s 8—9 kiaccoB 00pa3oBaTeNbHBIX

opraHu3aiui, 0a30BbI YPOBEHB).

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

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



Henn u 3amaunm y4yeOHOro mnpeamera «XHMHS» B COOTBETCTBYIOIIEM pasjiesie
MIPOrpaMMBbl MPEACTABIECHBI COBMECTHO, KaK JUisl 0a30BOr0, mak u 0Jis yenyO1éHHO20
yposHeli*.

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

B paspenax ConepxanHne martepuana U TemMaTH4eCKOe IJIAHUPOBAHHE HMEETCS

BBIIIGJICHHBIP'I MaTcpuall, I/IMCIOH_[I/II\/JI HOI[‘I@DKI/IBaHI/Ie2 KaK Ha 68,30BOM, TaK MW Ha

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

B pasnmene Temaruueckoe IUIAaHUPOBAHWE TMPUHIIMI CHHXPOHU3AIUU TIPOSIBICH
CJIEIYIONIMM 00pa3oM: Yachl HENETbHOW HArpy3ku Juisl yriayOiaéHHOro u 6a3oBOro
YPOBHEH yKa3aHbl TAKMM 00pa3oM, YTO OJHA TeMa (OJMH Yac B HEJCINI0) eIuHa IS
IBYX YpOBHEH, a OCTaJbHbIE JBa Yaca M TEeMbl HENENbHOM HArpy3Ku IS
yriayOaEHHOTO YPOBHS YKa3aHbl B CTPOKAX HUXKE U TOJIBKO IS ATOro ypoBHs. YacTb
PE3EPBHBIX YacCOB IMO3BOJWJIA BCTPOUTh HEOOXOIUMOE 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)KE€ T€ Yachl, KOTOPbIE B3AThHI 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/le MMeEeT maTtepuman, KOTOprVI n3y4yaeTcA B O3HAKOMUTE/IbHOM M1aHE 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 Ui OOydYarolMXCs, HM3y4YalolUX XUMHUIO Ha YrIIyOJIEHHOM
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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 000OIIEHHE, HTOrOBOE
MOBTOPEHUE W KOHTPOJb y4eOHOTro Marepuana. Takum oOpa3oM, CHHXpPOHHM3ALUs
TEMATUYECKOT O MJIAHUPOBAHMS 0Aa30BOT0 U YIIIYOJIEHHOTO YPOBHEN M3YUEHUS] XUMUU
MOJIHOCTBIO COXpaHUJIa CoJIepkKaTeIbHbIN acnekT mporpaMmbl KypcoB 10-11 kiaccos
IUTSE MYJABTUIPO(UIBHOTO Y4eOHOTO MJIaHa.

JlanHast mporpamMma sIBJISIETCS OPUEHTUPOM JIJISi COCTaBIIEHUsI paboUyuX Mporpamw,
aBTOpPbl KOTOPBIX MOTYT MPEAJIOKUTh CBOM MOAXOA K CTPYKTYpUPOBAHUIO U
MOCJIEIOBATEIbHOCTH M3Y4YeHUsI Y4eOHOro MaTrepuana, a TakkKe CBOE BHUJCHUE
OTHOCUTEJIBHO BO3MOXXHOCTH BBIOOpa BapHATHBHOM COCTAaBISAIONICH CcoepxKaHUs
npenMeTa JOMOJHUTENBHO K 0053aTeIbHOM (MHBAPUAHTHOM) YaCTH €ro COJIepKaHUs
B paMKaX pe3epBHBIX YacoB. Pe3epB yueOHOro BpeMEHU PEKOMEHIYyeTCs s
peanu3anuu  aBTOPCKUMX TMOJAXOJOB K HCIOJB30BAHUIO PAa3HOOOpPa3HBIX (QopM

OopraHu3alnuu yq€6HOFO Impornecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJJIMETA «XUMMWS»

XuMHYeckoe 00pa3oBaHHE, II0Jy4aeMOe€ BBIMYCKHHUKAMH CpPEIHEH IIIKOJIBI,
SIBIISIETCS HEOTHhEMJIEMOHN YacThIO MX 00pa30BaHHOCTH. OHO CIY>XHUT 3aBEPIIAIONIAM
ATAliOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUYEBBIX
IICHHOCTEH, NPHUCYIIMX IIEJOCTHOM CHCTEeME XHMHYECKOro oOpa3oBaHHs. OTH
IIEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB MIPUPOJIBI, (DOPMHUPOBAHUS MUPOBO33PECHUS H
o0IIel KyJabTyphl YEIOBEKa, a TAKXKE DKOJOTHYECKH 0OOCHOBAaHHOT'O OTHOIICHUS K
CBOEMY 3J0POBbI0 M MPHUPOAHON cpene. Peanmusyercss xumuuyeckoe oOpa3zoBaHUE
YYaIIuXCs CPEIHEH MIKOJIBI CPEJICTBAMU YISOHOTO MpeaMeTa « XUMHS», COJICPKAHNEC
¥ TIOCTPOEHHE KOTOPOTO OMpEACICHBI B MporpamMme ¢ y4é€ToMm crhenudbUuKd HayKu
XUMHH, €€ 3HAYCHUS B MO3HAHWM MPUPOALI U B MaTepHaIbHOM KHU3HU OOIIECTBa, a
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Takke ¢ Y4€ToM OOIIMX LeJie U MPUHIMIOB, XapaKTEPU3YIOIIUX 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 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIPAaeT OCOOYI0 poJib B
COBPEMEHHOM IIUBUJIN3AINH, B CO3JJaHUU HOBOM 0a3bl MaTepuaabHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJl B (JOPMHPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIILUICHUS, B
CO3/IJaHHUE€ IICJIOCTHOTO TPEACTABICHUS OO0 OKpPYXaKIIeM MHpPE KaKk O EIUHCTBE
OpPUPOJBI M YeNOBEKa, KOTopoe (opMuUpyeTcs B XHMHUHM Ha OCHOBE MOHMMAaHUS
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 PellIeHHEe TII00ATBbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
YeJIOBEYECTBA —  CHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKON
0e30macHOCTH ¥ OXpaHbl 370pOBbA. TeCHO B3aUMOJEHCTBYS C JPYyTUMHU
€CTECTBEHHBIMH HAayKaMU, XUMHUS CTaJla HEOTHEMJIEMOMN YacThbl0 MUPOBOM KYJIbTYpHI,
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
MIPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO TOATOTOBKY O0YYarOMINXCS, HEOOXOIUMYIO
UM Uil BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B
U3Hb COLIMYMa, TPOAOKEHHS 00pa30BaHUs B PA3TUYHBIX 00JIACTSAX, HE CBI3AHHBIX
HENOCPEJACTBEHHO C XUMHUEM.

CocrapnsitomiuMu ~ ipeaMeTa  «XUMHsS»  SBIAIOTCA  0a30Bble  KypChl — —
«Oprannueckass xuMusi» U «OOm@ass W HEOPraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHM (C BKIIOUCHHEM 3HAHUU U3 OOUIeH XUMUHU) U

oprann4yecko xumuu. POpMHUpPOBAHME JAHHOW CUCTEMbI 3HAHMU NPU U3YUYECHHU
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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»
chopMHpoBaHa B TMporpaMMe IO XHMHH Ha OCHOBE CHCTEMHOTO IIOAXOJa K
M3YYCHHUIO Y4eOHOro martepuasia W OOYCJIOBIIGHa HMCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHWK Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHAX. B  Kypce
OpPraHUYECKOW XMMHH BEIIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KJIACCUYECKON TCOPUHU
CTPOCHUSI OPTraHWYCCKUX COCIWHCHUH, a TaKKe Ha YPOBHE CTEPEOXUMHYCCKHX H
AJICKTPOHHBIX TMPEACTABICHUN O CTpoeHHMH BemiecTB. CBeIEeHHUS 00 M3y4aeMbIX B
Kypce BEIIEeCTBaX JAKTCSI B pPa3BUTHH — OT YIJICBOAOPOJIOB JIO CIIOXHBIX
OMOJIOTUYECKH aKTUBHBIX COCAMHCHHH. B Kypce OpraHMYecKOW XWMHH IOJIyYaroT
pasBuTHe C(HOPMHPOBAHHBIE HAa YPOBHE OCHOBHOrO 00mero oOpa3oBaHUs
NEepBOHAYAIbHBIE TPEACTABICHUS O XWMHUYECKOW CBS3H, KIaCCU(PUKAIMOHHBIX
IpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOMN
pEaKInu.

B npenmere «Xumus» 0a30BOro ypoBHSI pacCMaTPUBAETCSl U3yUYECHHBIN Ha YpPOBHE
OCHOBHOTO 001Iero o0Opa3oBaHUs TEOPETHUYCCKHM MaTepuan W (PaKTOJOTHUECKHE
CBEJICHUS O BEIIECTBaX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0rmias
U HEOpraHWYecKas XUMHUs» 00y4JaromuMCcs TIPEIOCTaBISIETCS] BO3MOXKHOCTh OCO3HATh
3HAUCHHE TMEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTHUECKHUX
MO3UIMH, TIIy0)Ke TMOHATh MCTOPUYECKOE M3MEHEHHE (YHKIUWA ITOTO 3aKOHAa — OT
o0o0mmaromei 10 oO0BACHSIONIEH U MporHo3upyomei. Enqunas cucrema 3HaHUN O
BOXHEHIITNX BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOWCTBAX U MPUMECHECHHH, & TAKXKE
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 B3aWMOCBSI3W XWMHH C JIPYTUMH HayKaMH, PAacKpBHIBAlOT €€ pPOjb 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 OPHUCHTHUPOBATHCS B OOICCTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIUBATH
uHQOpMAITMI0O M  TPUMEHATh €€ JUId  TIONOJHCHHWS  3HAHWH, peIIeHUs
MHTEJUICKTYaJbHBIX M AKCIIEPUMEHTAIBHBIX HCCIIeI0BATEIbCKHUX 3a1a4d. Comepkanue
y4eOHOro TpeaMeTa «XHUMHS» JaHHOTO YPOBHS H3yYCHHS OPUEHTHPOBAHO Ha
dbopMHupoBaHUE y OOYYaIOMIUXCS MHPOBO33PEHYCCKOW OCHOBBI JIJISI MTOHUMAaHHS
dunocopckux wuaeH, TaKWX KaK: MaTepuajbHOE CIMHCTBO HEOPTraHUYECKOTO U
OpPraHUYEeCKOTO MHpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM U
CTPOCHHUEM, ITO3HABACMOCTh MPUPOJHBIX SABJICHUN MyTEM DKCIICPUMEHTA U PEIICHHsI
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
MaTEpHUAJIOB.

B muiane pemieHust 3aja4 BOCIUTAHUS, PA3BUTHUS U COIMAIM3AIUMU O0YyUYaIOIIUXCS
OPUHSTHIE TPOTPAaMMON MO0 XUMHUHU TMOAXOAbl K ONPENEICHUI0 COJAEpKaHUS U
MOCTPOCHHSI TPEeAMETa TMpeaycMaTpuBaloT (HOPMUPOBAHHE Yy OOYyYaIOLIUXCS
YHUBEPCAJIBHBIX YUYEOHBIX JCHCTBUI, UMEIOIMNUX 0a30BO€ 3HAUCHUE [JIS PA3ITUYHBIX
BUJIOB JICATCIILHOCTH: PpCIICHHS MpoOjeM, TIIOMCKa, aHaim3a ©W 00paboTKH
uHopMaIi, HEOOXOAMMBIX JUIsi NPUOOPETEHHUS ONbITA MPAKTUYECKON U
MCCJIeI0BATEIBCKON JAESTEIBHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B TIO3HAHUU XUMHH.

XVMHS Ha YPOBHE YIJIY0JI€HHOT0 M3yYeHHUsl 3aHUMAET BaXXHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpa3oBanust yyammxcs 10-11 kmaccoB. U3yuenue
MpeaMeTa, peamu3yeMoe B YCIOBUAX U PepeHIrpoBaHHOTO, TPO(HIEHOTO
oOydeHwms, TPU3BAHO OOECTEYNTh OO0IIe00pPa30BATEIBPHYI0 W OOMICKYIBTYPHYIO
MOATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOMUMYIO IIJIsi ajanTalid WX 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 «XuMus» MOJIy4aeT MNOAPOOHYI0 HHTEPIPETALHUI0 B COOTBETCTBUHU C
ocHoBonosiararomuMu - osioxkeHusimu - ®I'OC COO o B3auMOOOYCIOBIEHHOCTH
1enei, coaepkaHus, pe3yJbTaToB 00yuyeHUs] U TpeOOBAaHUN K YPOBHIO MOATOTOBKHU
BBITYCKHUKOB. CBUAETENILCTBOM TOMY SIBISIIOTCS  CJIEAYIOLIME BBINOJHSAEMbIE
OpOrpaMMOi MO XUMHUH (PYHKITUU:

MH(POPMALIMOHHO-METOIUYECKAsA, pealu3alusi KOTOpol 00ecrneynBaeT MOJydeHUe
NpEe/ICTaBIIEHUsI O LIENSAX, COepkKaHUM, oOIel cTpaTeruu O0y4eHUs, BOCIIUTAHUS U
pa3BUTHs 00YYAIOUIMXCS CPEICTBAMM MPEIMETa, U3y4aeMOro B paMKaX KOHKPETHOIO
npodus;

OpraHM3allMOHHO-TUIAHUPYIOIIAsl, KOTOpask IPeyCMaTpUBAET OIPEICICHUE:

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

HOJAX0M0B K (DOPMHUPOBAHMIO COJAEPKATEIBHOW OCHOBBI KOHTPOJISI U OLIEHKH
00pa30BaTEIbHBIX JOCTHXKEHUI 00y4aromMXcs B paMKaxX HMTOTOBOM aTTeCTallud B
(opme eMHOro rocyAapCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Tporpamma aJist yriay0JIE€HHOTO U3yUEHHS] XUMUU:

yCTaHABIMBAaCT WMHBAPUAHTHOE IIPEIMETHOE COJAEpKaHHUE, O0O0s3aTeNbHOE IS
U3y4eHUs B paMKaxX OTAEJbHBIX IMpoduiel, mperycMaTpuBaeT paclpeiesieHue U
CTPYKTYpPUPOBaHHUE €ro MO KJIaccaM, OCHOBHBIM COJI€p>KaTeIbHBIM JIMHUSIM/pa3ienam
Kypca,

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

IpeajiaraeT NpPUMEpPHYI0 MOCIEI0BATENbHOCTh M3YyUYEHHs YYEOHOro Marepuana C
Y4ETOM JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEMETHBIX 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 y4e€OHO-TIO3HABAaTEIbHBIX NEUCTBHI 00Y4YaroOIIErocs Mo OCBOCHUIO
coJlep KaHus IpeIMETa.

[lo BceM mo3unusaM B MPOrpaMMe MO XMMHUHU MPEyCMOTPEHA MPEEMCTBEHHOCThD C
oOydyeHHeM XHMHHM Ha YPOBHE OCHOBHOro obmiero oOpasoBanus. [Iporpamma mo
XUMHH CIYKUT OPUEHTUPOM JJISI COCTaBJIEHHUS aBTOPCKHX pabO4YuX HporpaMm. 3a
npejesiaMu yCTaHOBJICHHON MPOTpaMMON N0 XMMHUU 00513aTeNIbHON (MHBapHaHTHOM )
COCTaBIIAIONICH collepKaHUsl y4eOHOro npeamMera «XuMUs» OCTaETcsi BO3MOXKHOCTh
BbIOOpa €ro BapHATHMBHOM COCTAaBJISIONICH, KOTOpas JIOJDKHA ONPENEsSThCS B
COOTBETCTBMM C HAaNpaBJICEHUEM KOHKpEeTHOro mpoduias o0ydeHus. ABTOpamMu
pabounx MporpamMMm MOXKET OBITh MPEIJI0NKEH WHOW MOJAXO0] K CTPYKTYPHUPOBAHHIO
y4eOHOro MaTepHalia U MOCJIeI0BaTeIbHOCTH €r0 U3y4eHHUs], CBOE€ BUJACHHE MyTeH U
croco0oB (popMUPOBAHUS CUCTEMBI MPEIMETHBIX 3HAHUN, YMEHUI U BUIOB Yy4eOHOM
JESITENBHOCTH, a TAKXKE CUCTEMBI CIOCOOOB U METOJIMYECKUX MPUEMOB IO PA3BUTHIO
Y BOCIIUTAHUIO O0YYarOIIXCS.

B cootBetrcTBUM ¢ KoHIENTyalbHbIMU NoJoxkeHUus MU OI'OC COO o HazHaueHUU
nmpeaMeToB 6a30BOTo W yriayO0ia€HHOro ypoBHEH B cucteMe aud@epeHIInpoBaHHOTO
oOydeHHss Ha YypOBHE CpEIHEro OoOIIero oOpa3oBaHHWs XHMHUS Ha YpOBHE
yrayOn€HHOTO W3Y4YeHHWs HalpaBlIeH Ha peaju3alyi0 MPEeMCTBEHHOCTH C
MOCJICTYIONINM JTallOM TOJIYYCHHS XUMUYECKOTO 0Opa30BaHMs B paMKax MU3y4CHHS
CHEUUANIBHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKMX [JUCLUMIUIMH B BYy3aX H
OpraHM3alMgX CpeAHero MpodecCHOHaIbHOr0 00pa3oBaHus. B 3Tol cBs3u u3yueHue
npeaMera «XHUMHSI» OpPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha paclIUpeHUuE H
yIIyOJIeHME TEOPETUYECKOM W MPaKTHYEeCKOW MOJATOTOBKA  OOyYaromuXxcs,
BBIOPABIINX OMNpPEACIEHHBIN MPoduiabr OOyYeHHs, B TOM YHCIE C MEPCHEKTUBOU
MOCJEAYIOMIETO  TMOJYyYEeHHs] XMMHUYECKOTOo  O00pa3oBaHUsl B OpraHU3alMsIX

npodeccuoHanbHoro obpazoBanusi. 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/lay BOCIUTAHUS U COLUMAIBHOTO Pa3BUTUs OOydarolUXCs, Ha
(dopMHpoBaHUE Yy HUX OOLIEMHTEIUIEKTYaJIbHBIX YMEHHM, YMEHUI panuoHalIn3aIluu
y4eOHOro Tpyla W OOOOMIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOIIUX
MEXUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.

XUMHUS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs BKJIIOYAET YIIIyOJIEHHbIE KYpChl —
«Opranuueckas xumus» 1 «OOmas u Heopranudeckass xumus». [Ipu onpenenenuu
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 M3yUEHHUS TIPEeMETA.

OcHoBYy conepxaHus KypcoB «Opranuueckas xumus» u «OOmas wu
HEopraHu4ecKkasi XuMUsD» COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIITUXCSI K 0a30BOMY YPOBHIO HM3Yy4EHHsI MpeaMeTa. JTa CHUCTeMa 3HaHUU
NOJIydaeT OmpeleNi€éHHOE TEOPETUUYECKOE JOIMOJHEHHE, MO3BOJISIONIEe 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 COCAMHEHUI Ha OCHOBE PACHIMPEHUS M YIIIYOJICHHS MPEACTaBICHUN O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSIX TPOTEKAHUS PEaKLH,
paccMaTpUBaeMbIX C TOYKH 3pPEHHUS] XUMHYECKOM KUHETUKH MU TEPMOJAUHAMUKH.
N3yuenne mnepuoanueckoro 3akoHa u Ilepuogumyeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHUSIX O
CTpOEHUU aToMa. XUMHYECKasi CBSA3h OOBSCHICTCS C TOUYKU 3PEHUSI IHEPTETUICCKUX
M3MEHEHHM mpu €€ o0O0pa3oBaHUM W pa3pPYLICHUM, a TAKXKE C TOUYKU 3PEHUA
MeXaHW3MOB €€ oOpa3zoBanusi. V3yueHue TUNOB peakuui  JOMOJHSETCA
dbopmMupoBaHuEM NPEACTaBICHUN 00 IEKTPOXUMHUECKUX MPOLECCaX U IEKTPOJIN3E

pacIlJIaBOB M pacTBOPOB BEIIECTB. B Kypce opraHnyecKoil XMMUU MPU PACCMOTPEHUH
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PEaKIIMOHHON COCOOHOCTH COCNMHEHUMN yaeNsieTcsi 0co00e BHUMAHKE BOMpPOcaM 00
ANEKTPOHHBIX 3P (DeKTax, 0 B3aUMHOM BIIMSHHM 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 CTPYKTYpYy U XapakTep IOMOJIHEHHUW K 00IIel cucteMe mpeaMeTHBIX
3HAHMI) OKA3bIBAIOT BIMSIHUE CMEXKHbIE NpeaMeThl. Tak, HanmpuMmep, B COAEpKaHUU
npenMeTa sl KJIacCOB XMMUKO-(DU3UYECKOro Mmpoduiist O00JbIIoe 3HAUeHHE OYIyT
UMETh AJIEMEHTHl yueOHOTro Matepuaia mno ooduei xumun. [lpu uzyuenuu npeamera B
JAHHOM CJIy4ae aklEHT OyAeT clejlaH Ha OOIIHOCTh METOAOB MO3HAHMS, OOLIHOCTD
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 BEIlIeCTB U Jpyroe. B
cCollep KaHUM TIpeAMeTa I KJIACCOB XUMHUKO-OMOJOTHYECKOro mpoduis OONbIINA
yIIeTbHBIN Bec Oy/eT MMETh OpraHnueckas XxuMus. B aToMm ciydae npenocTaBisieTcs
BO3MOXKHOCTD JIsl 60j1ee 0OCTOSITEIbHOTO PACCMOTPEHUSI XMMHUECKOW OpraHu3aIiu
KJIETKM KaK OMOJOTHYECKON CHCTEMBI, B COCTaB KOTOPOM BXOMAST, K IPUMEPY, TaKue
CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIMITHUJIbI, OCJIKU, YTIeBOIbI, HYKJIEUHOBBIE KHUCIOTHI
u apyrue. [Ipu 3TOM 3HAHHUS O COCTAaBE M CBOWMCTBAX MPEIACTABUTEICH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIYXKaT OCHOBOW JUIsi M3YYEHHUS CYLIHOCTHU
npoueccoB (pOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUS.

B nmnnane ¢opmMupoBaHHS ~OCHOB HAy4YHOIO MHMPOBO33PEHHs, OCBOCHHS
OOIIIeHAayYHBIX METOJIOB MO3HAHUS U OMbBITA MPAKTUYECKOTO MPUMEHEHHS HayIHBIX
3HAHUN U3y4YeHue mpeamera «XuMHUs» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YEOHBIMH TIPEAMETaMH, BXOIAIIUMH 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 oomiero 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 OJHOIO M3 KOMIIOHEHTOB MUPOBOM KYJBbTYphl. PelieHue 3Tod 3axa4yu Ha
yriayOia€HHOM ypOBHE U3YUYE€HHS MpEeaMeTa IpernoiaraeT peaan3alnio TaKuX 1esei,
KaK:

(dbopMHpOBaHUE NIPE/ICTABIICHUNA:

0 MaTepUalIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBJIICHUM
OPUPOJBI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HAayK M €€ BEIyLIEH pOJIM B
o0OecreyeHu YCTOMYMBOrO pa3BUTHsI UEJOBEYECTBA: B peEUIEHUH MpolieM
HKOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTUH MEIUIUHBI,
CO37aHMM HOBBIX MAaTEpHUaJiOB, HOBBIX HCTOYHHUKOB DJHEPruu, B oOecleueHuu
PaIMOHAILHOTO MPUPOJIONONIH30BAHUS, B OPMUPOBAHUN MUPOBO33PEHUS U 0OIIEH
KyJbTYphl YEJIOBEKA, a TAKXKE DKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
310pPOBbIO U IIPUPOJTHOU CPEJIE;

OCBOCHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa: (PyHIAMEHTAJbHBIX TMOHATHHA, 3aKOHOB U
TEOPUN XMMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX
YPOBHAX  —  ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM DPAaBHOBECHHU, PAaCTBOpAax M JUCIEPCHBIX cHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIAX XUMHUECKOTO IPOU3BOJICTBA;

(GopmupoBanue y oOydarolUUXCSd OCO3HAHHOIO IIOHHMAaHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKUX 3HAHMM Uid OOBSCHEHHUS KIIOUEBBIX HAECH U mpobdiem
COBPEMEHHON XUMUH, I OOBSCHEHUS W IPOTHO3UPOBAHMS SIBICHUH, UMEIOLIUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOIO pEIIeHHs] MpoOJeM, CBSI3aHHBIX C
XUMHEH, MPOTHO3UPOBAHMS, AaAHAIM3Aa W OLEHKM C TMO3ULUHUM SKOJOTHYECKOU
0€30MacCHOCTH MOCECTBUM OBITOBOM U MPOU3BOACTBEHHOU JIESITEIbHOCTH YEJIOBEKA,

CBSI3aHHON C XHWMHYECKHM IPOU3BOJICTBOM, HCIIOJBb30BAaHMEM U TiepepabOTKOi
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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 YYEBHOTI'O ITPEAMETA «XUMMUS»

B mpaktuke mnpemnojaBaHus XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus TaK U Ha YpOBHE CPEIHEro oO0IIiero oOpa3oBaHuUs, MPHU OIpeaesieHun
coAepKaTEIbHOW XapaKTEePUCTUKU IEJIed M3YUYCHHs MpeaMeTa HalpaBICHUEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMUPOBAHHWE OCHOB
XUMUYECKOM HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTU YE€JI0OBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOANYECKOM TOYKH 3pEHMS] TAaKOW MOAXOJ K OINPEAEICHUI0 LeJIed H3y4deHUs
IIpeAMETA SIBJIETCS BIIOJHE 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 KOTOPOW JIeKaT
KITFOUEBbIC TTOHATHUS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMHH, OCBOCHHE S3BIKA
HayKH, YCBOGHME W  I[OHMUMAaHUE  CYIIHOCTH  JOCTYNHBIX  OOOOIIECHHI
MHPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHME C UCTOPHEN UX pPa3BUTUS H
CTaHOBJICHUS,

dbopMupoBaHNE W Pa3BUTHE MPEACTABICHUNW O HAYYHBIX METOMAX MO3HAHUS
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 JCSATEIHHOCTH, CBS3aHHBIX C HAOTIOACHUEM H
OOBSICHEHHEM XHMHUYECKOTO DJKCHEPUMEHTa, COOJIOJCHHEM TMpaBuil Oe30MacHOTro
oOpallieHusl ¢ BEIIECTBAMM.

ConepkaTenbHas XapaKTEpUCTHKA IIEJed W 3a7a4 HM3yYCeHUS MpeIMeTa B
MporpaMMe MO XWMHH YTOYHEHAa M CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU
NPUOPUTETAMH B CUCTEME CpeaHero ooiero oopa3zoBanus. CeroaHs B MpenojaBaHuu
XHMHHU B OOJIBIICH CTENICHH OTHAETCS TPEANOYTCHHE MPAKTHUYECKOW KOMITOHEHTE
comepkaHuss  OOyYeHHMS, OpPUEHTUPOBAHHOW Ha  TOJATOTOBKY  BBITYCKHHKA
o01Ieo0pa3oBaTeIbHON  OpraHM3alMM, BIAACIONMIET0O HE Ha0OpOM 3HAHMW, a
(YHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSIMH aAKTHBHOTO
NOJIyYCHHUS 3HAHWW W TPUMEHCHHUS WX B pEaJbHOW JKU3HU JUIS pEIICHUs
NPAKTHYCCKUX 3a7ad. B 3TOW CBSI3M MNpU HW3YYCHUH TpeaMera «XUMHUS»
JOMUHUpYIOIee 3HAaUeHHE TIPUOOPETAIOT TAKUE IIETTU U 33/1a9H, KaK:

ajanranysi o0yJarommxcsi K YCJIOBUSM JHHAMHYHO pPa3BUBAIOIIETOCS MHpa,
dopMupoBaHUE  WHTCIUICKTYaTbHO  Pa3BUTON  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY MPHHATHIO TPaMOTHBIX
peIIeHnH B KOHKPETHBIX JKU3HCHHBIX CHTYAIMSX, CBS3aHHBIX C BEIIECTBAMHU U HUX
IPUMEHEHUEM;

dopmupoBaHue 'y OOy4YaOIMIUXCS  KJIFOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIS Pa3IMYHBIX BHJIOB
JESTENBHOCTU: PEHICHUs Mpo0JeM, MOWCKa, aHamu3a W o0paboTku WHGPOpPMAIINH,
HEOOXOIUMBIX IS TPHOOPETECHHS OIbITAa JACSITEIILHOCTH, KOTOpasi 3aHMMAET BaKHOE
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 HMHTEPECOB, HWHTEIICKTYalIbHBIX M TBOPYECKUX
CIOCOOHOCTEM 00YyUaIOIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO 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-TIOMYJISIPHON MH(DOPMAITUU 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;

BOCIIMTaHUE y  OOydYawmuxcsi YOSKIEHHOCTH B  T'yMaHUCTHYCCKOM
HAIPABJICHHOCTH XWMHH, €€ BaXHOW pOJIM B PEHICHUM TI00aJbHBIX MPOoOJIeM
PaIMOHAJILHOTO TPUPOJIONIOIB30BAHMS, ITOMOJHECHUS JHEPTrEeTUYCCKUX PECYpPCOB U
COXpaHCHHUS TPUPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOJIUMOCTH OCPEKHOTO
OTHOIIICHUS K MPUPOJIC W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHUS 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 obue2o 0bpazosanus (Ha 6a3080M yposHe),
3a0aueil NepeOCMENeHHOl 3HAYUMOCMU SAGIAeMCs (POPMUPOBAHUE OCHO8 HAYKU
XUMUU KaK 001aACmu COBPEMEHHO20 eCMeCmMBO3HAHUSA, NPAKMUYECKOU 0esimelbHOCmU
YenoseKa u 00H020 U3 KOMHNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoii 3a0auu Ha yenyOnréHHOM YpOGHe U3YYEHUS NpeoMemd
npeononazaem peanuzayuro makux yeiel, Kax.

Gopmuposanue npeocmasienul.

0 MAmMepuarbHOM eOUHCMee MUpd, 3aKOHOMEPHOCMSX U NO3HABAEMOCU
AGNEHU NPUPOObL, 0 Mecme XUMUU & CUCmeMe eCmeCmeeHHbIX HaYK U e€ gedyuell
ponu 8 obecnedeHuu YCmMouuu8o20 paszsumus 4enogeyecmeda. 8 peuleHuu npoodnem
9KONI02UYECKOU, IHEepeemUu4ecKoll U nuwegol Oe30nacHoCcmu, 8 pa3eumuu MeOUuyuHbl,
CO30aHUU HOBLIX MAMEPUANO8, HOBbIX UCMOYHUKOS OHepeuu, 6 obecnedenuu

PAYUOHATILHO20 NPUPOOONOIL306AHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUL U 0bujell
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KYIbMYpbl YeloseKd, a makice IKOI02U4ecku 000CHOBAHHO20 OMHOUWEHUS K CBOEMY
300p08b10 U NPUPOOHOU Cpede;

0C80€HUe CUCMeMbl 3HAHUL, JIeHCAUUX 8 OCHOBEe XUMUYECKOU COCMAsisaouel
eCcmecmeenHO-HAYYHOU KAPMUHbL MUpa: (QYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meopuil XumMul, CO8PEMEHHbIX NPeOCmAasieHUull 0 CIMpPOeHUU Bewecmed HA pPA3HbIX
VPOBHAX — —  QMOMHOM, UOHHO-MONEKYISPHOM, HAOMONEKYIAPHOM, )
MePMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuii, 0 XUMUYECKOM paBHOBeCUl, PACMEOpax 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 Xumul, Ol OOBACHEHUS U NPOSHOZUPOBAHUSL ABNEHUU, UMEIOUJUX
eCMeCmeeHHO-HAYYHYIO NPUpoOy, 2PAMOMHO20 peuleHus Npoolem, CEIA3AHHLIX C
Xumuetl, NPOSHOUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOAOSUHECKOU
bezonacHocmu  NOCieOCmeuti  OLIMOBOU U  NPOU3BOOCMBEHHOU  OessmelbHOCU
YenoBeKd, CBA3AHHOU ¢  XUMUYECKUM  NPOU3BOOCMBOM,  UCNOb30BAHUEM U
nepepabomkoll eeujecms;

yenybnenue npeocmagienuti 0 Hay4YHblX Memooax NO3HAHUsL, He0OX00UMbIX OJis
npuobpemenus. YyMeHUll OPUECHMUPOBAMbC 6 Mupe Gewecms U 00bICHEeHUs
XUMUYECKUX S6AEHUU, UMEIOWUX MeCmO 8 Npupooe, 8 NPAKMUYECKol 0esimeaibHOCmU
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
maxue yeau u 3a0adu, KakK:

gocnumanue y6exscoOEHHOCmU 8 NO3HABAEMOCU ABNIEHUL NPUPOObL, VEANCCHUS

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

pazeumue MOmMusayuu K O0OyYeHuro U MNO3HAHUI, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs 00Ujeyeno8eyecKux
yenHocmel,

pazeumue NO3HABAMENIbHLIX UHMEPeco8, UHMEIeKMYANbHbIX U MBOPUECKUX
cnocobHocmell 00yyarwuxcs, opmuposarue y HUX CO3HAMENbHO20 OMHOULEHUS K
CamMoooOpazo8anu0 U HenpepviGHOMY 00pA308aAHUI0 KAK YCI08UIO  YCHEUHOU
npoghecCUOHANbHOU U O0OWECMBEHHOU  O0esIMebHOCMY,  OMEEemCMBEeHHO20
OMHOUWEHUSL K CBOEMY 300P0BbIO U NOMPEOHOCU 8 300P0BOM 00pA3e HCUZHU,

Gdopmuposanue ymeHull U HABbIKOE PA3YMHO20 NPUPOOONONb30BAHUS, PA3BUMUE
9KONI02UHeCKOU  KYJIbmypbl,  NpuoOpemenue  onvima  00UWeCmBeHHO-N0Ee3HOU
IKOJI02UYECKOLL OesimelbHOCHIIL.

Henmu w 3amaud  uW3ydeHUs TpeaMeTa «XHUMHS» TONYYUId MOJIPOOHYO
METOAMYECKYI0 MHTEPIIPETAlNI0 B pa3jese nporpammel «llnmanupyemeie pe3yabTaTsl
OCBOCHUS TIpeaMeTay, Oiaromapst yeMy oOecrnedeHo 4ETKOe MPEJACTaBICHUE 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 O0SA3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOASIIMM B COCTaB
npenmetHo  obnactu  «EctecTtBennbie  Haykw». OOmee  4YMCIO  Yacos,
PEKOMEHIOBaHHBIX ISl M3ydeHus: xumMuu — 68 gacos: B 10 ximacce — 34 gaca (1 gac B
Heneno), B 11 xmacce — 34 gaca (1 wac B Hezenmio).

VY4eOubiii ipenMer «XuMUs» YrIyOJIEHHOTO YPOBHS M3YYCHHS BXOJIUT B COCTaB
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
MPELYCMOTPEHO B 00bEME yueOHOI Harpy3ku He MeHee 3 4 B Hezento. O01iee yncio
4acoB, PEKOMEHJIOBAHHBIX JJI1 U3Y4YEHHs XUMUU Ha YriyOn€éHHOM ypoBHe, — 204
gaca: B 10 kimacce — 102 gaca (3 ygaca B Henmemo), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).

[lpu QopmupoBanrn 00pa30BATENBHONW OpraHu3alMed  MYJIbTUMPOPUIBLHOTO
yuyeOHoro miaHa /it 10 u 11 kmaccoB ycTaHaBiuBaeTcsl yueOHas Harpy3ka Mo MpeaMeTy
«Xumus» s 06a3oBoro ypoBHs B oObeme 1 wac B Henmemo (34 4 B rox), a s
yrIIyONEHHOTO YPOBHS CIIEAYIOIMM 00pa3oM: 1 yac B HEZENI0 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, ydyeOHasi Harpy3ka ycTaHaBiIuBaeTcs Takxke 3 4aca B Heaento (102 4 B rox),
3TO TMPABOMEPHO, €CIM MakCUMaibHas YydyeOHas Harpy3ka He IPEBBIIIAET

MaKCHUMAaJIbHO JIOMYCTUMYIO YUeOHYI0 Harpy3Ky B HECIIO.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS OOYyYaroIIMMUCS
OporpaMM CpenHero oOmero oOpa3oBaHUsl (JUYHOCTHBIM, METANpPEIMETHBIM H
npeaMmeTHbM). [lomydeHune XuMu4eckoro oOpa3oBaHHs 0Oa3upyeTcss HA OCHOBHBIX
TUAAKTUYECKUX MPUHIIUATIAX O0y4YeHHs (HAyYHOCTH, CHCTEMHOCTH, CHCTEMAaTHYHOCTH,
JOCTYIHOCTH, CBSI3U TEOPUU C MPAKTHKOM, HAIVISIAHOCTH W JIp.), HA IPUMEHEHHH
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJOTHA C Y4€TOM MEXaHW3MOB JI0CTHIKCHUS
BCEX IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHUS OCHOBHOM  00pa3oBaTebHOM
nporpaMMmbl. HaydHo-meTogM4ecko OCHOBOW il  pa3pabOTKU IJIAHUPYEMBIX
pE3yJAbTATOB OCBOEHUS MPOrpaMM CpEAHEro oOIIero oOpa30BaHHs —SBISETCA

CHCTCMHO-HGHTGHBHOCTHBIfI moaxond.
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JIMUHOCTHBIE PE3YJIbTATHBI

B COOTBeTCTBMM ¢ CHCTEMHO-ICATEIBHOCTHBIM IOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS TpeaMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o0111ero oOpa3oBaHUs BbIJIEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHE  OOYYAONIUMHUCS  POCCHUMCKOM  TPaKIaHCKOW  UJAECHTUYHOCTU —

TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAaMOOTIPE/ICIICHUIO;

HAJIMYME MOTHBAIIUU K 00YUCHUIO;
IICJICHANPABIICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHHA JIMYHOCTH HAa OCHOBE

KJTIOYEBBIX IICHHOCTEH U UCTOPUYCCKUX TPAJIUIINK 0a30BOM HAyKH XUMHH,
TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalIIMXCS PYKOBOACTBOBAaThCSA B  CBOCH

JCATEITBHOCTH IICHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKAMH, TMPUCYIIMMH IEJI0CTHOU

CUCTeMe XHMHUYECKOTO 00pa30BaHus;

HaJIMYME TIPABOCO3HAHMS IKOJIOTUUECKOU KYJIBTYpPhl U CITIOCOOHOCTH CTaBUTh LIENIA U

CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MIPEAMETa «XUMHUSI» TOCTUTAIOTCS B €IMHCTBE
yu4eOHOM U BOCMUTATENbHOM aAesTenbHOCTH OpraHu3aldu B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU H
ujealaMi POCCUICKOTO IPaKJaHCKOTO 00IEeCTBa, MPUHATHIMU B 0011I€CTBE HOPMaMHU
U TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpolieccaM  CaMOIO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUaIOIINUXCSI.

JIndHOCTHBIE  pe3ynbTaThl  OCBOCHHS  TpenMera  «XHMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHYECKOW JIESITEIbHOCTH
OOy4YaromMXCs MO pean3allii MPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIE B

qacCTu:

1. I'paxk1aHCKOT0 BOCIIMTAHUSA:
OCO3HAaHUSA OOYYarOIIUMHUCA CBOMX KOHCTUTYLIHMOHHBIX TIpaB M OO0sS3aHHOCTEH,

YBAXXEHUS K 3aKOHY M IIPABOIOPSJIKY;
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MPEJCTABICHUS O COLMAIIBHBIX HOPMax M MpaBUJiaX MEXKJIUYHOCTHBIX OTHOILICHUM B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW JEATENbHOCTH TPH CO3JAaHUU Y4EOHBIX
MPOCKTOB, pEIICHUHM Y4YeOHBIX M T[O3HABATEJbHBIX 3ajJlay, BBINOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CrOCOOHOCTU TMOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JJIOTUKY U apTyMEHTHI

APYTUX MPU aHAJIN3C PA3JINYHBIX BUI0B yq€6HOﬁ ACATCIIBHOCTH,

2. IIaTpUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEIUIO0 OTE€YECTBEHHOM
XUMUU;

YBaYXEHHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKOTO MPUMEHECHHUS
XUMUM, OCO3HAHUSI TOTO, YTO JOCTHUXKECHHS HAYKH €CTh Pe3yJbTaT JIUTEIbHBIX
HAOJIIOICHU, KPOIMOTIMBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TpyAa
YUEHBIX U TPAKTHKOB;

UHTEpPECAa W IO3HABATEIbHBIX MOTHBOB B IOJYYEHUM U TOCIEAYIOIIEM aHalIu3e

UHGOPMAIINH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3. lyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMH, CBA3aHHBIE C XHUMHYECKUMHU SBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHHUE M MOCTYIKH CBOMX TOBApUUIEH C MO3ULUN

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

4. ®opMupoOBaHUs KYJbTYPHI 310POBbS:
MOHUMAaHUS TIEHHOCTEHW 30pOBOT0 M 0e30macHOro o0pas3a KU3HU; HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY M TMCUXUYECKOMY

310POBBIO;
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cOOJII0ICHUS TTPAaBUJT 0€30MaCHOT0 OOpaIeHUsI C BEIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOU NEATEIHLHOCTH,

MOHMMAaHUS [IEHHOCTU TPaBWI WHAWNBUAYAJTLHOTO W KOJUICKTUBHOTO 0€30I11acHOTO
MOBEACHUS B CHUTYaIlUsAX, YTPOKAIOIIUX 3I0POBBIO0 W JKU3HH JIFOJICH;, OCO3HAHMSI
MOCJICJICTBUA M HENPHUATUS BPEAHBIX MPUBBIYCK (YHOTPEOJICHHS aJIKOTOJI,

HapKOTHUKOB, KYPEHHUS);

5. TpyaoBOro BOCIUTAHUA:

KOMMYHUKATUBHOW KOMITETEHTHOCTH B Yy4eOHO-HCCIICIOBATCIIBCKON JeATEIbHOCTH,
OOIIECTBEHHO MOJIC3HON, TBOPYECKON U APYTHX BHUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa aKTHMBHOE ydYacTHE B PCEHICHUW MPAKTHUYSCKUX 3aJa4 COIUATbHOU
HaNpaBJICHHOCTH (B paMKax CBOET0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHYCCKOMY M3YyUYCHHIO MPOQECCUil pa3InyHOro pojia, B TOM YHCIIC
Ha OCHOBE NMPUMEHECHHS MPEJIMETHBIX 3HAHUHN TI0 XUMHUH;

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3yJibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHIYAJIbHON TPacKTOPUH 0Opa3oBaHUS,
Oynyrieit mpodeccun M pean3anii COOCTBEHHBIX KU3HCHHBIX TUIAHOB C yU4ETOM
JUYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XWMHWH, MHTEPECOB M IMOTPEOHOCTEH

00IIIeCTBa;

6. JK0JI0rH4ecKOro BOCIIUTAHUS:

HKOJIOTHYECKH  I1eIeCOO0pPa3HOr0  OTHONIIEHUS K TMPUPOJe, KaK HCTOYHHUKY
CYILIECTBOBAHHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS  TJIOOAIBHOTO  XapaKTepa  JKOJOTHMYECKHX  MPOOJeM,  BIHSHHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE NMMPUPOJHON U COLIMATIBHOW CPEIb;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIb30BAHUSL JOCTHKEHUW XUMHUU JJIsl PEIIeHUs
BOIIPOCOB PAIMOHAJIBHOTO ITPUPOAOTIOIB30BAHUS;

AKTUBHOIO HEMNPUATUA JIEUCTBUM, NPUHOCAIIMX BpPEA OKPYXKAIOWIEH NPUPOIHOU
cpeie, YMEHUsI MPOrHO3UPOBATh HEOJIArONpUSITHBIE SKOJOTMYECKUE MOCIEACTBUS
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NPEINPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HJIMYUS PA3BUTOrO HKOJOIMYECKOTO MBIIUICHUS, YKOJIOITMYECKOU KYJIBTYpPBI, OIbITa
JNEATENIbHOCTU IKOJIOIMYECKON HAIIPaBIEHHOCTH, YMEHUs PYKOBOJACTBOBATHCA UMHU
B MO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOM MpPaKTUKE, CIOCOOHOCTU U

YMCHUS aKTUBHO ITPOTUBOCTOATH UACOJIOTNHN XGMO(I)O6I/II/I;

7. LIecHHOCTH HAYYHOI'0 MIO3HAHUSA

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

MOHUMaHUsI CIIeM(PUKN XMMUU KaK HAayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHUU
pallMOHAILHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPEeACTaBICHUS 00
OKpYXaIIIEM MHpPE KaK O €IWHCTBE MNPUPOJIbI U YEJIOBEKa, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOOJIeM COXpPaHEHHs] MPUPOTHOTO
PaBHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XUMUU JUIsI COBPEMEHHOM IUBWIM3AIUU: B €€
I'YMaHUCTUYECKOW HAMpPaBIEHHOCTH U BAXXHOW pPOJM B CO3AaHUM HOBOW 0a3bl
MaTepHUAbHON KYJIbTYpHhI, pEIICHUH TJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, JHEPreTUUYECKOW, IHUIIEBOM H IKOJOTHYECKOU
0e30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIEUEHNN YCIOBUM YCIIEUTHOTO TpyZda
M DKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKJOTO WieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: INOHHUMAaHHUs CYLIIHOCTH METOJOB IIO3HAHUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH UCIIOIB30BAThH MOTy4aeMble
3HaHMSI JJISl aHaluM3a W OOBSCHEHHUS SBJICHUN OKPYKAIOIIeT0o MHpa W
MPOUCXOAIINX B HEM U3MEHEHHI; YMEHHUS JeiaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAaydHbIX ()aKTOB U WMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XMUMHUYECKHE 3HAHWS MJIA PElICHUS

HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,
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MHTepeca K MO3HAHUIO M HCCIIeI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTHUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHWH 110 XUMHUH B COOTBETCTBUU C KU3HCHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM Tpyla B pa3audHbiX cdepax MnpodhecCHOHATBHOM

ACATCIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE pPE3yJbTaThl OCBOCHUS YYeOHOTO TpenaMera «XUMUS» Ha
YPOBHE CpEIHEro OOIIEro 00pa3oBaHUs BKIIOUYAIOT: 3HAYUMBIE JIJIT (OPMUPOBAHUS
MHUPOBO33PCHUS 00y4JaroIImuXcs MEXIUCITUTUTMHAPHBIC (MEXIpEeIMETHBIC)
oOIIeHayYHbIC TIOHATHS, OTPaKAIOIIME IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
crie-1u(UKy METOJ0B TTO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HaykaxX (Marepus,
BEIIIECTBO, DJHEPrus, SBICHHE, IPOIECC, CHUCTEMa, HAy4dHbIH (akT, TPUHIIHUII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsA, HCCIEeJOBaHUE, HaOJIOJICHHE,
U3MEPEeHUe, OKCIEPUMEHT ©  Jp.); YHHUBEpCaJdbHbie  ydeOHBIC  JICHCTBUSA
(mo3HaBaTeNbHBIE, KOMMYHHKaTHBHBIC, pEryJSTHBHEIE), o0ecIieynBaroIIme
dbopmupoBanue (PyHKIMOHAIBHOW TPAaMOTHOCTH M COIHAIBHOM KOMITETEHIIMH
oOydJarommxcs; COCOOHOCTH 00 yJaroIMXCsI HUCHOJIL30BaTh OCBOECHHBIE
MEKIUCIMIUIMHAPHBIC, MHPOBO33PCHUYCCKUE 3HAHHMS W YHHUBEPCAJIbHBIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW U COIIMAIBHON MPAKTHUKE.

MeranpeaMeTHBIE  Pe3yJbTaThl  OTPAXKalOT  OBJIAJICHHE  YHHUBEPCAIBHBIMHU
y4eOHBIMH TI03HABATEIHHBIMU, KOMMYHHKATUBHBIMHU U PETYISATHUBHBIMH JICHCTBUSAMU.

Osnadenue yHugepcaibHbIMU YUEOHBIMU HOZHABAMENbHBIMU OCUCHBUAMU

1. ba30BLIMM JJOTHYEeCKHUMH ACHCTBUSAMM
CaMOCTOSITEILHO (OPMYJHPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €
paccMaTpuBaTh;

onpCACIATL OCIN ACATCIBbHOCTH, 3adaBasd IMMapaMCTPbl U KPUTCPUU HUX NOCTHIKCHMHA,
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COOTHOCHUTD PE3YJbTAThI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

HCTIOJIB30BATh IIPU OCBOCHUY 3HAHUMN MPHUEMBI JIOTUYECKOTO MBILLJICHUS — BBIIEIATH
XapaKTepHbIE MPU3HAKA TOHATHM MW  YCTAHABIMBAaTH MX  B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHU;

BLIOMPATh OCHOBAaHUSI W KPUTEPUM JUIS KIIacCU(UKAIMKA BEIIECTB M XUMHUYECKUX
peaxkuuu;

YCTAHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIY U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXJICHUS (MHIYKTHBHBIC, NEIyKTHBHBIC, MO aHAJOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH W NPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBJICHUSX,
(bopMyITHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATh B IIPOLIECCE TMO3HAHUS HCIIOJIb3YEMbIE B XHUMHUHU CHMBOJIMYECKHUE
(3HaKoBBIE)  MOJENM, MPeoOpa3oOBBIBATH  MOJEIBHBIE  TPEACTABICHUS —
XUMUYECKUH 3HAaK (CHMBOJI) »dJIEMEHTa, XHUMHUYeckas ¢Gopmylia, ypaBHEHHE
XUMUYECKOW peakIuu — TMpU pEHIeHUH y4YeOHBIX TI03HABATEIBHBIX U
MPAKTUYECKUX 3a7lady, MPUMEHATh HA3BAHHBIC MOJCIbHBIE MPEIACTABICHUS IS
BBISIBJICHUSI XApaKTEPHBIX TMPHU3HAKOB M3YyYaEMbIX BEIIECTB M XHWMHUYECKHUX

peaKiuu;

2. ba3oBbIMH HCCJI€0BATEILCKUMH JIeHCTBHUSIMMU:

BJIAZIETh OCHOBAaMH METOJIOB HAyYHOT'O TO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIINN;

dbopMynupoBaTh LEIH W 3a7a4¥ HCCICAOBAHHWS, HCIIOJIL30BaTh ITOCTABJICHHBIC W
CaMOCTOSITEILHO CHOPMYJIHUPOBAHHBIC BOINPOCHI B KAayecTBE HMHCTPYMEHTA
MMO3HAHUS W OCHOBBI JIJIT (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYXJCHUN;

BJIAJIETh HAaBBIKAMU CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U MPOBEICHUS YYEHHUYECKHX
JKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUs HAOJIOJaTh 3a XOJOM IIpollecca,

CaMOCTOSITEJILHO MPOrHO3UPOBATH €ro Pe3ysbTaT, PopMyIupoBaTh 0000IIECHUS U
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BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTHU PE3YyJbTATOB HUCCJIEIOBAHUSA, COCTABIIATH
000CHOBaHHBIN OTYET O MpoeIaHHON padoTe;

MpPUOOPETATh OMBIT YYEHHUUYECKOW HCCIEAOBATENBbCKOW W MPOEKTHOW JEeATEIbHOCTH,
MPOSBIIATH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOOB

PEIICHUS MMPAKTUUCCKUX 3ada4d, IPUMCHCHUIO PA3JIMYHBbIX MCTOA0B ITO3HAHUAA,

3. Paboroii ¢ nundgopmanmeii:

OPUEHTUPOBATHCSA B PA3TMUYHBIX HCTOYHWKAX HHPOPMANUU (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJICP)KaHMS, CIPABOYHBIC TOCOOMS, PECypChI
WNuTepHeTa), aHaMM3upoBaTh WHOOpPMAIMIO pPa3jIMYHBIX BHJIOB U  (GopM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENIPOTUBOPECUYHBOCTb;

(bOopMyIHpPOBATH 3alPOCHl M MPUMEHATH PA3JIMUHBIC METOABI IIPH MOUCKE U OTOOpE
UHpOpMAIK, HEOOXOTUMOW I BBITIOJHEHHS YYeOHBIX 3a7ad ONpeAcTIEHHOTO
THIIA,

npuodpeTaTh ONBIT  WCIOJH30BaHUS UHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3INIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpPATh ONTHMaIbHYIO (GopMy mpeAcTaBiIeHUS HHPOPMAIHH
(cxembl, TpaduKH, AUATPAMMBbI, TAOIHIIBI, PUCYHKH H T. IL.);

UCTIOJIh30BaTh HAYYHBIM S3BIK B KAa4eCTBE CPEACTBA MpPH pabOTe C XUMHUYECKOH
uHpopMaIeil: MPUMEHATh MEXKMpPeIMETHbIE ((HU3MYECKUE U MaTeMaTHYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCITIOJIb30BaTh M MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH.
Ognaoenue ynugepcanbHbIMu KOMMYHUKAMUGHBIMU OCUICHBUAMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJZaeMOl TEMbl B XOJI€ Juaiora W/Wiu
JTUCKYCCHH,  BBICKAa3blBaTh  HJEH, (POPMYIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPE/TIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAMEN  PE3yJbTaTOB  IMO3HABATEIBHOW  JEATEIBHOCTH,
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MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUN
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOro MpoekTa u (popMyaupoBaTh BHIBOJBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UILUMUA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

Osnadenue ynugepcanibHblMu pecyaamueHbIMU 0eUCMEUAMU:

CaMOCTOSITEIbHO  IIAHUPOBAaTb UM OCYIUECTBIATh  CBOK  ITO3HABATEIIBHYIO
NEATENbHOCTh, ONpenessis €€ LeJd W 3a4a4d, KOHTPOJUpOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alropuT™M JEUCTBUN MpH
BHITIOJIHCHUU Y4YEOHBIX M HCCIICIOBATEIbCKUX 3aja4, BbIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHAIN3a U

CaMOOICHKH.

INPEJMETHBIE PE3YJ/IbTATbBI

[IpenqMeTHBIC pe3ynbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0 OO0IIero o0pa3oBaHUs
10 XMMHW Ha 0a30BOM YpOBHE OPHECHTHPOBAHBI Ha 00ECIIEUCHHE MPEHMYIIICCTBEHHO
o0mreoOpazoBaTeIbHOM W OOIIEKYIBTYpPHOM TOATOTOBKM oOydatonuxcs. OHu
BKJIFOYAIOT: crienuduaeckue s y4eOHOro mpeaMera «XuMUs» HaydHbIe 3HAHUA,
YMEHHUS U CIOCOOBI JACHCTBUN MO OCBOCHUIO, WHTEPIPETAIMU W MPEOOPa30BaHUIO
3HAHWM, BUJBI ACSTEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS M MIPUMEHEHUIO 3HAHUN
B Pa3UYHBIX YYCOHBIX U peabHBIX KU3HCHHBIX CUTYAIUAX, CBI3AHHBIX C XUMHUCH.

B mporpaMMe mo XMMHUU TpEAMETHBIE PE3YJIbTAThl TMPEJCTABICHBI IO TOJaM

W3yYCHUsS KaK Ha 0Aa30BOM, TaK W Ha yery01éHHOM YPOBHSAX (BBIACICHO KYPCUBOM).

B 10 kuacce mnpeaMeTHbIe Ppe3yJabTAaThl OCBOeHHsI Kypca «OpraHudeckasi

XUMHU)» OTPaAKAIOT.
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1)

2)

3)

4)

cpopmuposannocms  npedcmagieHuu: O  XUMHUYECKOHM  COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpA, POJM XUMHUHM B TIO3HAHUM SIBICHUU
NpuUposibl, B (POPMUPOBAHMU MBIIUICHUS U  KYyJIbTYpPhl JIMYHOCTH, €€
(GYyHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPaKTUUYECKUX
3alay U DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBIO U
IIPUPOJIHOU CpeELE;

gnaoeHue CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJTIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUUYECKUW DJIEMEHT, aToM, OJJIEKTPOHHAas
o0oyoyKa  aTomMa, MOJEKyJla,  BaJl€HTHOCTb,  3JEKTPOOTPUIATEIBHOCTD,
XUMUYECKas CBs3b, CTPYKTYpHas dhopmyiia (pa3BEpHyTast U COKpaIiéHHas), MOJIb,
MOJISIpDHAs Macca, MOJIAPHBIA O0O0BEM, YrIepOIHBIA CKeNeT, (YyHKIMOHAIbHAs
rpynmna, pajaudkan, HW30MEPHUsi, H30MEpbl, TOMOJIOTUYECKUU psl, TOMOJIOTH,
YIIE€BOJOPOIbI, KUCIOPOA- U a30TCOAEPIKAIINE COEAUHEHNS, MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHEHUS); TEOPUM M 3aKOHBI
(Teopust cTpoeHust opranndeckux BemectBs A. M. byTiepoBa, 3akoH coxpaHeHUs
Macchl  BEIIECTB);  3aKOHOMEPHOCTH, CUMBOJMYECKHI  SA3BIK  XHUMHHU;
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAINIME B OCHOBE MOHMMAHHUS NPUYUHHOCTH M
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUHU, (DAKTOJIOTUYECKHE CBEJCHHS O CBOWCTBAX,
coCTaBe, MOJIYYeHHH M 0€30MacCHOM HCMOJIb30BAHUH Ba)KHEUIIUX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

copMuposaHHOCmb  YMeHUll  BblA8AMmb XaPAaKTEPHbIE TPHU3HAKU TOHATHA,
YCTaHaBIMBATh UX B3aHUMOCBS3b, UCHOIb3068AMb COOTBETCTBYIOIINUE MMOHATHS IPU
ONMCAaHUU COCTaBa, CTPOCHHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;
cpopmuposannocms  yMeHUll UCHOIb308aMb XUMHUYECKYIO CHUMBOJIUKY JJIf
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn OpraHMYECKWX BEIIECTB U YpPaBHEHWHW XWMHUYECKHX PEaKIIHi;
U320Maeau8ams MOJIEIIM MOJIEKYJ OPTaHUYECKUX BEIIECTB ISl WIITIOCTPALMU UX

XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,
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5)

6)

7)

8)

chopmuposaHHocms  YMeHull yCmaHaeiueams TPUHAIJICKHOCTh H3YYCHHBIX
OpPraHMYeCKUX BEHIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCcy/Tpynne coeAuHEHUN (yrJIeBOJAOPOAbI, KHUCIOPOA- U a30TCOAEpKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COEIUHEHHUsI), Oasamb WM Ha3BaHUS IO
cucremarnueckoit HomeHknatrype (IUPAC), a Taxke mpuBOAUTH TPUBHUATILHBIE
HA3BaHUS OT/EJIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOIWICH, alleTUJICH,
ATUJICHTJIUKOJb, TIUIEPUH, (HeHos, hopManmbaeru, aleTaibJAerul, MypaBbUHAas
KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAsl KHUCJIOTA, CTE€ApUHOBAsA KHUCIOTA,
TII0K03a, GPYKTO3a, KpaxMall, eJUIH0103a, TIIHIUH);

cghopmuposannocms  ymeHnusi onpedensms  BUIBI XUMHYECKOHW CBA3M B
OpraHUYECKUX COCIMHEHUSAX (OJMHAPHBIC W KPATHBIC), KOBANCHMHASL U UOHHAS
CB3b, 0- U P-C643U, B000POOHAS CBA3b),

cOpMUPOBAHHOCL  YMEHUsT NOOMEEPHCOAMb HA KOHKPEMHbIX —NpumMepax
xapaxmep 3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYEeCKUX COeOUHeHUll
Om Kpamuocmu U muna KOBAJIeHMHOU C8A3U (0- U T-C643U), 63aAUMHO20 GIUAHUSA
amomos u 2pynn amomo8 6 MoaeKynax;

chopmuposaHHocms ~ yMeHUus  NpUMeHsAmsb  TIOJNOXKEHHs TEOpUU  CTPOCHUS
oprannyeckux BemiectB A. M. BytiepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
chopMuposaHHoCmsb YMeHUll XapaKkmepu3o8ams COCTaB, CTPOCHHE, (DU3UUIECKUE
U XHUMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTEIIENM PpAa3JIUYHBIX KJIACCOB
OpraHMYeCKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIMWIEH, alleTUJIeH, OyTaaueH-
1,3, metunOytaaueH-1,3, OEH301, METaHOJI, 3TAHOJ, dTUJICHIJIMKOIb, TIUICPHH,
deHnoun, aneranbaerui, MypaBbUHAsS W YKCYyCHas KHCJIOTHI, TIIOKO3a, Kpaxmal,
LEJUTI0JI033, AMUHOYKCYCHAsl KUCIIOTA); ULIOCMPUPO8anb TEHETUUYECKYIO CBSI3b
MEXJYy HUMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX pEaKIUUd C

MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;
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9)

cpopmuposanHocms ymeHull Xapakmepuzoeams cocmas, cmpoenue, uzuieckue
U XuMudeckue C80UCMBA MUNUYHLIX Npeocmagumenei pasiuyHuIX KIaccos
Op2aHUYeCKUX euecms: aiKano8, YUKIOAIKAHO8, AIKEHO8, AlIKAOUCHO8, AIKUHOS8,
aApOMamu4ecKux y21e8000p0008, CHUPMO8, Alb0ecU008, KeMOHO8, KAPOOHOBLIX
KUCTIOM, NPOCMbIX U CIOACHBIX IDUPOB, HCUPOS, HUMPOCOEOUHEHUL U aAMUHOB,
aMUuHOKUciom,  0enKos,  yeneeooo8  (MoHO-, Ou- U  NOJUCAXAPUOO8),
UTIOCMPUPOBATb  2eHEMUYEeCKYI0  C8i3b  MedHc0y — HUMU — YPABHEHUAMU
COOMBEMCMBYIOUUX XUMUYECKUX Peakyuil ¢ UCNOIb308AHUEM CMPYKIYPHBIX
popmyr,

CchopMUPOBAHHOCb YMEHUsT XAPAKmMepu306ams WCTOYHUKH YTIIEBOJOPOIHOTO
Colpbsi (HE(Th, NPHUPOJHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboOTKU U

MPAKTUYICCKOC ITPUMCHCHHUC ITPOAYKTOB Hepepa6OTKI/I;

10) chopmuposannocmes  ymenuti  nposoOums  BBIYHCICHUS 10 XHMHYECKUM

YpPaBHCHUAM (MaCCLI, 06’[)éMa, KOJIMYCCTBA HUCXOOHOI'0O BCIICCTBA MJIM IIPOAYKTA
pPC€akion 110 HU3BCCTHBIM MaAcCCC, O6’béMy, KOJIMYCCTBY OAHOI0 M3 HCXOIHBIX

BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

11) chopmuposannocme ymenuii 1adens CUCTEMON 3HAHHH 00 OCHOBHBIX METOAAX

HAy4YHOTO IIO3HAHMS, HCIOJb3YEMbIX B XUMHHM TIPU HU3YUYCHUH BEIIECTB U
XUMHAYECKUX SIBJICHUM (mabmronenue, U3MEpEHNe, AKCIIEPHUMEHT,
MOJIEIUPOBAHUE), UCNOIb306aANb CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI IPUHATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIMSIX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

CPOPMUPOBAHHOCIb  B1AOCHUS CUCTEMOU 3HAHULU O eCmeCmE8eHHOHAYYHbIX
Memooax NO3HAHUS — HAOAIOO0EHUU, UBMEPEHUU, MOOeTUPOBAHUU, IKCNepUMeHme
(peanbHoM U MbICIEHHOM) U YMEHUs: NPUMEHAMb MU 3HAHUSL,
CPOPMUPOBAHHOCNG YMEHUS NPUMEHAMb OCHOBHble ONepayuu MblCIUMENbHOU

oessmeibHOCmU — AHAIU3 U CuHmes, CpaeHeHUe, 06061/1467-[1/!6, cucmemamusayuro,
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8blsGIeHUe NPUYUHHO-CIE0CMBEHHBIX C8s3ell — O/ U3YUeHUsl CBOUCMS 8eujecme U
XUMUYECKUX pearyuli;

12) cchopmuposannocme ymenuii cobarooames npauia TOJb30BAHUS XUMHUECKON
MOCy/Iol M Ja0OpaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiIa OOpAIICHUS C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JTAOOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocme  ymenuil  RIAGHUPOGAMbL WU GLINOIHAMb  XUMUYECKUN
DKCIIEPUMEHT  (TpEBpalICHUS] OPraHWYECKUX BEIIECTB TMPH  HArpeBaHUH,
MOJIyYCHHE OTWJIICHAa W W3yYCHHWE €ro CBOWCTB, KA4YEeCTBCHHBIC DPEAKIIUU
OpraHUYECKUX BEIICCTB, JICHATypallds OCJIKOB IIPH HarpeBaHUH, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUHM C NPAaBWJIAMH TEXHHUKH OC30MACHOCTH TPH
oOpallleHUuH ¢ BEIIECTBAMH M JIA0OPATOPHBIM 000PY/IOBAaHUEM, MNPEOCMABIAMb
pe3yNbTaThl XMMHYECKOTO OKCIEpUMEeHTa B (GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX pEAKIUNd U @opmyiuposams BBIBOJIBI Ha OCHOBE JTHX
PE3YINIbTATOB;

COPpMUPOBAHHOCING YMEHUU: CAMOCMOAMENbHO NIAHUPO8AMb U NPOBOOUMDb
XUMUYEeCKUNl IKCHnepumMeHm (noiyueHue u u3yuyeHue CE0UCME OpeaHUYecKUx
gewecms, KawecmeeHHvle peakyuu yeneeooopooos8 paziudHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX Beujecms, peuleHue 3KCNepUMeHmaibHblX
3a0ay NO pPACNO3HABAHUN) OP2AHUYECKUX Gewecms) ¢ CcoOarvoeHuem npasu
bezonacHoeo obpawenus ¢ eewjecmeamu U J1abOPAMOPHLIM 000PYO0BAHUEM,
Gopmyruposams  yeib UCCIE008AHUS, NPeOCMABNsimb 6 pPAa3IudHOU popme
pe3yIbmamyl IKCNEPUMEHMA, AHATUZUPOBATNb U OYEHUBAMb UX 0OCMOBEPHOCTb,

14) chopmuposannocme ~ ymeHull  Kpumu4ecku — AHAIUUPOBAMDb  XAMHUYECKYIO
uHpOpMaIIOo, ToJTydaeMyro u3 pa3ubix uctounukoB (CMU, UuTtepreT u np.);
cpopmuposanHocmes  YMEHUU:  OCYWeCmeNamy  YeleHanpaieHHblll  NOUCK
XUMU4ecKou uHgopmayuu 6 pasiuiHblX UCMOYHUKAX (HAYuHas U Y4eOHO-HayuHas

aumepamypa, CMHU, Humepuem u 0Op.), Kpumuyecku aHaiu3uposamo
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Xumudeckyro  uHgopmayuio, nepepabamvigamsv €€ U  UCNOIL308AMb 8
coomeemcmauu ¢ NOCMAasaIeHHoU Y4eOHou 3aoayet

15) chopmuposannocme VMeHuUtl cobodamo npasuia HKOJIOTUYECKHU
1[eJecCO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM JAESATENBHOCTH B LEIAX
COXPaHEHUsI CBOETO 3JI0POBBA U OKPYKAIOIIEW HNPUPOIHOU CPEIbI; 0CO3HABAMb
OMAacCHOCTh BO3JICMCTBHS Ha KUBBIE OPraHU3Mbl ONPENCIIEHHBIX OPraHMYECKUX
BEUIECTB, NOHMMas cMmbici nokazatens [IJIK (mpenensHOi nmomyctumoi
KOHILICHTPAIINK), MOsACHAMbL HA  TPUMEpax  CIOCOObl  YMCHBIUICHHS U
IPEAOTBPALLEHHS UX BPEIHOTO BO3/IEVCTBUS HA OPTraHNU3M YEJIOBEKA;
AHANU3UPOBAMb YeNecO0OPA3ZHOCMb NPUMEHEHU  Op2AHUYeCKUX  8eujecms 8
NPOMBIUNEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

16) s 0OydarommMxcsi C OTrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBBSI: YMCHHUE
NPUMEHSTh 3HaHHS 00 OCHOBHBIX JOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

17)ans cnenbiXx U cAabOBHIANIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh pPelibe(hHO

TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nmns 3anucu XuMmudeckux GopMyit.

B 11 kuacce mnpeaMeTHble pe3yJabTaTbl OCBOeHHsi Kypca «OO0masa wu

HEOPraHuYecKas XMMHUSD> 0TPAKAIOT:

1) cghopmuposannocms  npeocmasnenuii: 0  XUMHUYECKOH  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPa, pPOJM XUMHH B MO3HAHUM SIBJICHUU
npupoAsl, B  (QOPMUPOBAHMHM  MBIIUICHUS W KYJIBTYpbl  JUYHOCTH, €€
(GYHKITMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHUS MPAKTHYECKUX
3a/1a4 M OJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJTHOM Cpelie;

2) eradenue CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraloIIKe TOHATUS (XMMHUYSCKUH 3JEMEHT, aToM, HM30ToIm, S-, p-, d-

3JIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBI O0O0BEM,
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3)

4)

BAJICHTHOCTb, JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKUCIEHUS, XUMHYECKAs CBSI3b
(koBaneHTHAs, MOHHAs, METaUIMuecKasi, BOJOPOJHAs), KpUCTAJUIMYEeCKas
pEILIETKA, TUIBl XUMHUYECKUX PEAKLHM, pacTBOP, JICKTPOJIMTHI, HEIICKTPOJIUTHI,
AIEKTPOJIUTHYECKAs] JTUCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOW PEaKIUh, XUMHUYECKOE PAaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHus
BJIEKTPOJIMTUYECKON aucconmannu, nepuoguueckuit 3axkoH JI. 1. Mennaeneena,
3aKOH COXPAHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUSI U MPEBPALIECHUS] SHEPTUU
Py XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUN SI3BIK XUMHH,
MHUPOBO33PEHUECKUE 3HAHUSA, JICKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHWYECKUX SIBJICHUH, (DAKTOJIOrMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJTYYeHUN U 0€30MaCHOM UCIIOIB30BAHUM BKHEUIIIUX HEOPraHUUECKUX
BEIIECTB B OBITY M MPAKTUICCKOMN JACATEIHLHOCTH YEJIOBEKA,

CcO8peMenHble NpeoCmasienuss 0 CMpPOeHUU eewecmea Ha amoOMHOM, UOHHO-
MOJIEKYNAPHOM U HAOMOJIEKYASAPHOM VYPOBHAX, NPeOCMABIeHUs O MeXaAHUIMAX
XUMUYECKUX Pearyutl, mepmMoOUHAMUUECKUX U KUHEMUUeCKUX 3AKOHOMEPHOCTIAX
UX Npomexkaumusi, O XUMUUECKOM pPAGHOBeCUU, pPACMBOPAX U OUCNEPCHBIX
cucmemax,; @axmonocuieckue ceedeHUus 0 CB0UCMBAx, cocmaese, NOJYYeHUU U
0e30naACHOM UCNONb308AHUU BANCHEUUUX HEOP2AHUUEeCKUX 6euecme 6 Oblmy u
NPAKMUYECKOU  0esimelbHOCU — YellogeKkd,  OOWux  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposaHHocms  yMeHUll BblA61AMb XapaKTePHBbIC TPHU3HAKU ITOHSATHH,
ycmauvasaueams WMX B3aUMOCBA3b, UCNOAb306aMb COOTBETCTBYIOIIUE MOHATHUSA
MPHU OMUCAHUHA HEOPTAaHUYECKHUX BEIIECTB U UX MPEBPAILICHHUI;
cghopmuposanHocmes  YMEHUNl UCNOb308AMb XUMHUYCCKYI0 CHUMBOJUKY IS
cocTaBiicHUsT (QoOpMysl BEIIECTB U YpPaBHEHHUM XMMHUYECKHX  PEaKIUi;
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHbld Ta3, YIIeKUCIbIA Ta3, aMMHUakK, raméHas

W3BECTh, HEraIeéHasi U3BECTh, MUThEBAsI COJIA, MTUPUT U JIP.);
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5)

6)

7)

8)

cghopmuposannocms ymMeHUull onpeoensms BaJEHTHOCTh W CTENEHb OKHUCIICHUS
XUMHUYECKHX AJIEMEHTOB B COEAUWHEHUSX PA3JIUYHOIO COCTABA; BUJ XUMHUYECKOU
CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS) B COCAMHEHUSAX; TUIT
KPUCTAJTMYECKOW PEIETKM KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHAs, METAJNIMUECKas); XapakTep Cpe/ibl B BOJHBIX pacTBOPaX HEOPTaHUYECKUX
COCJIMHCHUM;

cghopmuposannocms ymeHUus 00bACHAMb 3A8UCUMOCHb CBOUCME Bewecmes om
8UOA XUMUUECKOU CBA3U U MUNA KPUCMAIIUYECKOU peuémKu, OOMeHHblU U
OOHOPHO-AKYENMOPHBIU MEXAHUIMbL 00PA308AHUS KOBAIEHMHOU C8A3U,
chopmMuposaHHocmsv yMeHull YyCmaHagiueams MPUHAJIC)KHOCTh HEOPTAaHUIECKUX
BEII[ECTB 0 UX COCTaBY K OMNpeeIEHHOMY KJIacCy/Tpymie COeuHEHUN (TIPOCThIe
BEIIECTBA — METa/UIbl W  HEMETaUIbl, OKCHUJbI, OCHOBaHHUS, KHUCIIOTHI,
am(bOoTepHbIE THIAPOKCHIBI, COJIN);

chopmuposannocme yMeHull. Kiaccupuyuposams. HeopeaHuiecKue euecmaa no
UxX cocmasy, Xumudeckue peaxkyuu no pasiuyHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrouux eewecms, meniogomy 3¢hgexmy peakyuu, usMeHeHuro cmeneHell
OKUCIEHUsL  J]IeMEeHMOo8, 00pamuMOCmy, YYacmuio Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO 8bIOUPAMb OCHOBAHUSL U Kpumepuu OJis Kidccugurayuu
U3YYAeMblX 8eujecms U XUMU4eCKUX peaKyui;

cghopmuposaHnHocmos ymeHull packpvléams CMBICH Tepuoandeckoro 3akona [1. U.
MeHeneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOITYIO, O0BICHUTEIBHYIO 1
MPOTHOCTUYECKYIO QYHKITNU;

chopmuposaHHocmov yMeHull Xapaxkmepu308ams SIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 31eMEHTOB 1—4 niepuonoB I[leprnognueckoil CUCTEMbI XUMHUYECKHAX
atementoB JI. M. MeHneneeBa, WCHONB3ys TOHATHSA «S-, P-, d-2IIEKTPOHHEBIC
opOHUTaTIN Y, «IHEPTETHUSCKUE YPOBHUY; 00BACHAMb 3AKOHOMEPHOCTH H3MCHCHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB W HUX COCAWHEHWW MO MEpUOJIaM U TpyImam

[Tepunoauueckoit cucteMbl XUMHAYECKUX 3eMeHTOB [[. 1. MeHnneneena;
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«OCHOBHOE U 8030YHCOEHHOE DHepeemudecKue COCMOSAHUA Amomay, OOBACHAMb
3AKOHOMEPHOCMU U3MEHEHUs. CEOUCME XUMUUECKUX INEeMEHMO8 U UX COCOUHEHUL
no nepuooam u epynnam Ilepuoouueckou cucmemul J[{ U Menoeneesa, eanenmmoie
B03MOJCHOCMU AMOMO8 INEeMEHMO8 HA OCHO8Ee CMPOEHUsl UX IJIeKMPOHHbLIX
0bonouex

9) copmuposannocme  ymenuti  xapaxkmepuzosamv  (onucvieamv) — 0OOIIHE
XAMHYECKUE CBONCTBA HEOPTaHWYECKUX BEIISCTB  PA3IUYHBIX  KJIACCOB;
noomeepacoams CyIEeCTBOBAHHE TCHETUYECKON CBA3M MEXAY HEOPraHUYeCKHUMHU
BEIIECCTBAMU C TIOMOIILIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHYCCKUX PEAKIIHA;
chopMupoB8aHHOCmMsb  YMeHUsi  packpbuleamv — CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX ~ PeaKyuli. NocpeoCcmeoM COCMABIEHUA  JIeKMPOHHO20
bananca 3mux peakyuii; peakyuil UOHHO 20 OOMeHa NYyMéEéM COCMABIEeHUs UX
NOJHBIX U COKPAWEHHBIX UOHHLIX YVPAGHEHUN, peakyuul 2uoponu3d, peaxyuil
KoMNnleKcoobpazoeanus  (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U
ANIOMUHUS),

10) chopmuposannocme  ymenus knaccugpuyuposams XUMHYECKUE PpEAKIHH 10
pa3TUYHBIM MPU3HAKaM (YHCIY M COCTAaBY PEearupyroniux BEIIEeCTB, TEIJIOBOMY
ahdekTy peakuuu, M3MEHEHUIO CTETICHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakiuy, y4acTUIO KaTalu3aTopa);

11) chopmuposannocms  ymenuit cocmasnsimv YpaBHCHUS PEAKIUN pPa3IAIHBIX
TUTIOB; TIOJNHBIE M COKpAlIEHHBIE YpPaBHEHHS pEaKIMii HOHHOTO OOMEHa,
YUUTHIBAS YCJIOBHSI, PU KOTOPBIX 3TH PEAKIIUU UIYT IO KOHIIA;

12) chopmuposannocmes ~ ymenuit  npogooums  PEAKIHH,  IOJTBEPIKIAIONINC
KaueCTBEHHBI COCTaB pPa3IMYHBIX HEOPTAHMYECKHX BEIIECTB; PACHO3HABAMD
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHUECKHUX

BCIIECTB;
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13) chopmuposannocme ~ ymenuti  packpviéamv  CYIIHOCTb  OKUCIUTEIBHO-
BOCCTaHOBHUTEIIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS JIEKTPOHHOTO OaslaHca
ATUX PEaKLUN;

14) cchopmuposannocme ymenuti 00bACHAMb 3aBUCUMOCTH CKOPOCTH XHUMHYECKOMN
peaKkmuu OT Pa3IUYHBIX (AKTOPOB, XapakTep CMEIICHHS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniun Jle [larense);
cpopmuposanHocmes ~ yMeHus — OOBACHAMbL — 3AKOHOMEPHOCMU — NPOMEKAHUS.
XUMUYECKUX PeaKyuti ¢ y4émom ux dHepeemudeckux Xapaxkmepucmuk, xapakmep
UBMEHeHUsL CKOPOCMU XUMUYECKOU peakyuu 6 3asUCUMOCU Om  PAa3IUdHbIX
Gaxkmopos, a makdce Xapakmep CMeUjeHUss XUMUYECKO20 PABHOBeCUs NOO
GUAHUEM BHewHUX 8o30eticmsutl (npunyun Jle [llamenve),

15) chopmuposannocme  ymenuti  xapakmepuzoéamv —~ XUMHUECKUE  TPOIIECCHI,

JeKalIue B OCHOBE MPOMBIIIICHHOTO TIOMYYSHUsS] CEpHON KHUCIIOTHI, aMMHaKa, a
TaKkke C(HOPMHUPOBAHHOCTH MPEACTABICHUH 00 OOIMMX HAYYHBIX MPHUHIMIIAX W
AKOJIOTUIECKUX MPOOIeMaxX XUMHUYIECKOTO POU3BOJICTBA;
CcPOpMUPOBAHHOCMb YMEHUsL XAPAKMEPU308AMb XUMUYECKUe peaKyul, aexcaujue
8 OCHOBE NPOMBIULIEHHO20 NOJYYEHUsI CEePHOU KUCIOMbl, aMMuaxa, oodwue
HayuHble NPUHYUNDBL XUMUYECKUX NPOU3BOOCIE; YeLecO00PA3ZHOCIb NPUMEHEHUs
HeOP2aHUUeCKUX Beecms 6 NPOMBIULIEHHOCMU U 8 Oblmy ¢ MOYKU 3pPeHus
COOMHOUIeHUSL PUCK-NOb3A;

16) chopmuposannocms  ymenuii npo6oOums BBIYHCICHHS C HCIOJIb30BAaHUEM
MOHATHS «MAccoBasi JTOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
MIPU XUMUYECKUX PEAKIHIX, MACCHI BEIIEeCTBA WM 00bhEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCE WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, IPEBPAIECHUS U COXPAHEHUS YHEPTUH;
cpopmuposanHocmes ymenus nposooUmsb paciémul. ¢ UCNOIb308AHUEM HOHAMUL

«maccosas 00 egeulecmea 6 pacmeopey u «KMOJAPHAA KOHUEHMPAUUA),
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Maccel gewecmea uiu o6véMa 2aza No U3BECMHOMY KOIUYECMB) 6euecmad,
macce unu 00bEMY 00OHO20 U3 YHACMBYIOWUX 8 PeaKyuu 6eujecms,; menio8o2o
appexma peaxyuu; 3uHaveHus: 6000POOHO20 NOKA3AMENSL PACMEOPO8 KUCIOM U
wenouel ¢ U38eCMHOU CMeneHvlo OUCCOYUayuu, maccol (06véma, Koauvecmea
geujecmea) npooykma peaxyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms OaHO 8 8UOe
Pacmeopa ¢ onpeoeréHHoU Maccosoll 00ell pacmeopEéHHO20 euecmea Uil 0aHo
8 uzbvimke (umeem npumecu); 00U 8bIXOO0A NPOOYKMA pearyuu, 00bEMHLIX
OMHOUIEHUL 24308,

17) cchopmuposannocms ymenuii cobaooams npaeuia TOJB30BAHUS XUMHUECKON
nocynoii u 1abopaTopHbIM OOOpYIOBAaHUEM, a TaKXKe MpaBHia OOpaIICHHUS C
BEIICCTBAMU B COOTBETCTBHUU C MHCTPYKIIUSAMHU IO BBITIOJHEHUIO JTA0OOPATOPHBIX
XHUMHYECKUX OIBITOB;

18) chopmuposannocme  ymenuti  nIAHUPOBAMb U BLINOJHAMbL — XUMUYECKUN
AKCIIEPUMEHT (Pa3JIOKEHHE MEePOKCHUIA BOJOPOAa B MPUCYTCTBHH KaTaJIA3aTOPA,
OTlpe/IeTIeHNe Cpelbl PAcTBOPOB BEIIECTB C TOMOIIBIO  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHAC PA3IUIHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIHH,
peakIuu MOHHOT0 OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha CyiabdaT-, KapOoHAT- U
XJIOpU-aHUOHBI, Ha KaTHOH aMMOHHUS; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7ad TI0
temam «MeTamutel» B «HemeTamipl») B COOTBETCTBHM C TPaBHJIAMU TEXHUKH
6e30macHOCTH MpU 0OpaIIeHUH C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYI0BaHUEM,
npedcmaegnams Pe3yNbTaThl XHUMHUYECKOTO OKCIIEpUMEHTa B opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMA U hopmyaupoeams BHIBOIBI Ha OCHOBE
ATUX PE3YNHTATOB,
cpopmuposanHocms  yMeHUull: CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb
Xumuyeckuli  IKCnepumeHm  (npogedenue  peakyuii — UOHHO20  OOMeHa;
noomeepicoeHue  KaueCmeeHHo20  COCMAasd  HeOP2AHUYECKUX  Beuyecms;
onpedenenue cpedvl pacmeopos Geecms ¢ NOMOWbI0 UHOUKAMOPOS, U3yYeHUe

GJUAHUA DPA3TUUHBLIX qbaicmopoe HA CKopocmbo XUMUYECKOU peakyuu, peuiterue
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IKCNEePUMEHMANbHbIX  3a0a4y  no memam «Memannvry u «Hememannvly) c
coO00enuemM npasuil 6e30nacHo2o 00paujeHus ¢ ewecmeamu U 1a00pamopHbiM
obopyoosanuem, Gopmyruposams yeib UCCIE008AHUS, NPEOCMABISIMb 8
pasauyHou  gopme  pesyrbmamol 9KCnepuMenma, AHANU3UPOBAMb U
OYEeHUBAMb UX OOCHOBEPHOCNb,

19) chopmuposannocme  ymeHull  Kpumu4ecku — AHAIUBUPOBAMDb  XUMHUYECKYIO
UH(POPMAIIHIO, TIOJTyJ4aeMyto U3 pa3HbIX ucTouHnkoB (CMU, UaTepHeT U Ap.);

20) cghopmuposanrnocmo VYMeHuUtl cobodamo npasuia HKOJIOTUYECKHU
11eJ1IeCO00pa3HOro MOBEJEHUS B OBITY W TPYIOBOW JIE€ATEIBHOCTH B LEIAX
COXPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOAHONU Cpebl; OCO3HABATH
OTMACHOCTh BO3JICMCTBUS Ha JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIICCTB,
nonumasi cmbici nokazaresst [1JIK (mpemenbHOM JOMYCTUMOM KOHIICHTPAIIMH),
NosACHAMb HA TIPUMEpax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS Ha OPTraHU3M YEJIOBEKa;
copMUpOBAHHOCMb YMEHUU: coOn00ams NpPasuld NoJb308AHUSL XUMUUECKOU
nocyool u 1abopamopHviM 000py008aHuemM, 00pawjeHus ¢ eewecmeamu 8
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJHEHUIO 1AO0PAMOPHLIX XUMUYECKUX
ONbIMOB, HKON02UYECKU UYelecooOpa3Hoc0 NnosedeHus 8 Ovimy U mpyoosou
0esimenbHOCMU 8 Yelax COXPAHEHUs C80e20 300P08bsl, OKPYIcaroujell npupooHoll
cpeobl U OOCMUMNCEHUST €€ YCMOUYUBO20 pPA38UMUs; O0CO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCMEUsl HA JHCUBbIE OP2AHUIMbL ONPEOEIEHHbIX HeOP2aHUYeCKUX
sewecms, nouumas cmvicn nokazamens IIJJK (npedenvroti  donycmumoii
KOHYeHmpayuu), chopmuposannocms VMeHUU: ocywecmensimy
YeneHanpaegienHblil NOUCK XUMUYECKOU UHGOpMAYUU 8 paziudHblX UCMOYHUKAX
(hayunasa u yueono-nayunas aumepamypa, CMHU, Humeprnem u Op ), Kpumuuecku
AHATU3UPOBAMb  XUMUYECKYIO — uHopmayuio,  nepepabamwvieamv €€ U

UCNONBL308AMb 8 COOMBEMCMBUU C NOCIMABNIEHHOU y‘l€6H0ﬁ 3aoauetl
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21) s oOydaromuxcss € OTPaHMYCHHBIMH BO3MOXKHOCTSMHM 37I0OPOBBSI: YMCHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNMHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

22) 1S CCTBIX M CITa0OBUAAIINX OOYYAIONIUXCS: YMEHHE HMCIIOIb30BaTh Pelibe(h)HO
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.
Pesynpratel 00yueHuss Ha ©0a30BOM YpPOBHE OpPHEHTHPOBaHbI Ha OOIIYIO

(GYHKIMOHANTBHYIO TPAaMOTHOCTh, MOJYY€HHE KOMIIETEHTHOCTEH Jisi MOBCEIHEBHOM

KU3HU M ob0miero pa3Butus. Pe3ynbraThl oOydeHHMs Ha YrIyOJIEHHOM YpOBHE

OPUEHTUPOBAHBl  HA  MOJY4YEHUE  KOMIETEHTHOCTEM  Juisi  MOcCieayrouen

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

B CMEXXHBIX C HEM 00JIaCTIX.
COIEPXAHHUE YYEBHOI'O NIPEJIMETA «XUMMWS»

10 KJIACC « OPTAHUYECKAS XUMMUSsI» BA3OBbII YPOBEHBb

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHWyYecKOl XHMHHU: €€ BO3HUKHOBEHUE, PA3BUTHE M 3HAYCHHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHaloB. TeOopUsi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE ToNI0KeHHS. CTpYKTypHBbIE (POPMYIIBI
OpraHMYecKuXx BeulecTB. ['omMomnorus, nsomMmepusi. XUMUYECKasl CBSI3b B OPraHUYECKUX
COEMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o kimaccudukanmuu oOpraHudeckux BemecTB. HoMeHkmarypa
OpPraHWYEeCKUX COEAUHEHUM (cUcCTeMaTHYecKas) W TpHUBUAJIbHBIE Ha3BaHUSA
BAXXKHEHUIIINUX MMPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpaAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHMYECKUX BEUIECTB U MaTepHUalaMl Ha UX OCHOBE;

MOACIUPOBAHUC MOJICKYJI OpPraHH4YCCKHX BCIICCTB, H&6J’HOI[CHI/IC H OIIMCAaHHC
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ACMOHCTPAIIMOHHBIX OIIBITOB 110 MPCBPAICHUIO OPraHNYCCKUX BCUICCTB IIpHU

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJNKaHbl: COCTaB U CTPOCHHE, TOMOJIOTMYECKMM psaa. MeraH W d3TaH —
MPOCTEHIINE TPEACTABUTEIN aJIKaHOB: (U3WYECKHME UM XHMHUYECKHE CBOWCTBA
(peakiuu 3aMEIICHUS W TOPEHUs), HaxOXJECHHE B TMPUPOJE, TOJyYCHUE U
PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTMYECKHH PSAJ. OTWIEH W MNPONHIEH —
MPOCTEHUININE TPECTABUTEIN QJIKEHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOMCTBA
(peakiu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApATAIlUU, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u wmetwnOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMHUYECKHE CBOWCTBa (peakius noaumepusanuu). [lolydyeHre CHUHTETHYECKOrO
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUIN psijl. ALCTHICH —
IPOCTEUIINI  TPEICTaBUTEIb AJKUHOB: COCTaB, CTpOcHHE, (UBHUYECKUE W
XUMHUYECKHE CBOMCTBA (pE€aklMU TUIPUPOBAHMS, TaJIOTEHUPOBAHUS, THUIApATAIUU,
TOpeHUs), MOJYYCHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpocHHE, (PHU3NUECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuyu TajOTC€HUPOBAHUS W HUTPOBAHUS), MOJYyYECHHE M MPUMEHEHHE. TOIYyOo:

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

u HI/ITDOBaHI/Iﬂ) MMOJYYCHHUC KW MNPHUMCHCHHC. TokCHUYHOCTD dpPCHOB. I'eneTnyeckas

CBSI3b MEXK]y YIIIE€BOJOPOJAMHU, MPUHAIIEKANUMH K PA3TUYHBIM KJIACCaM.
[IpuponHble UCTOYHUKH YIIIeBOAOPOAOB. [IprpoaHbIil Ta3 U NONMyTHBIE HEPTSHbBIE
razel. Hedpte m e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH: TEpEeroHKa,

KPEKUHT (TepMHUUYECKUMH, KaTanmuTuueckuii), mnuponus. IIpoayktsel mnepepaboTku
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He(TH, UX TPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KameHHblii yromp u
MPOJIYKTHI €0 MepepadboTKH.

OKCIIepUMEHTAIbHBIE METOABl HW3YYCHHS BEIIeCTB W WX MPEBpAIICHHNA:
O3HAKOMJICHHE C 00pa3IamMu IIacTMacc, KayqdyKoB M pe3uHbI; Koyutekiuu «Hedte» u
«YTONbY; MOAECTUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB H TaIOTeHONPON3BOAHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ MOJIY4YCHUC 3TUJICHA U U3YUCHUC CTO CBOMCTB.

PacuéTHble 3aqaun
Boluncnenust mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOT'O BEIIECTBA WM TMPOAYKTAa pPEaKIMu IO HM3BECTHBIM 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 (peakiMu C aKTUBHBIMU METa/laMHU, TaJOT€HOBOJOPOIAMH,
ropeHue), npuMeHeHne. BonopoaHbie CBsA3U MEXAY MOJIEKYJIaMH CIIUPTOB. JlelcTBre
METaHOJIa ¥ 3TaHOJIa HA OPraHW3M YEeJIOBEKa.

MHOroaToMHbBIC COUPTHI. DTUIICHIJIMKOIb U TJIMIIEPUH: CTpOCHUE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEJIOYHBIMU METAJIJIaMH, KaueCTBCHHAs
peakidsi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHu3M YeJIOBEKa.
[IprmMeHeHune ramuepruHa U STUICHTJIUKOJIS.

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

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

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

BOCCTaHOBHCHI/Iﬂ), MMOJYYCHHMEC U ITPUMCHCHUC.
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OMHOOCHOBHBIE TpENeIbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M 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. Mbla 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, KiacCH(PUKanMs YrieBOIOB (MOHO-, TU- U MOJHCAXAPUIbI).
['moko3a — mpocTeHIInii MOHOCaxapul: OCOOCHHOCTH CTPOSHHUSI MOJIEKYJIBI,
¢u3nyeckne W XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcugom menu(ll),
OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcuiaa cepedpa(l), BoccraHoBieHHe, OpoKeHHE
TJIIOKO3bI), HAaxoXJIEHHE B TpUpOjAe, INPUMEHEHHE, OHONOTUYecKas pPOJb.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3HI.

Caxapo3a — mpeJcTaBUTeIb JIMCAXapUIOB, THAPOIN3, HAXOXKIACHUE B MPUPOJIE U

IIPUMCHCHUC.

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

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpAILCHUN:
MpOBEJEHUE, HAONIOJEHWE W OIHUCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCICHHE 3TAaHOJIA
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);
MPOBEJECHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

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

KOJIMYCCTBY OAHOI'O U3 MCXOJHBIX BCIICCTB HJIN ITPOAYKTOB peaKL[I/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
XMMHYECKUE CBOMCTBA aMHUHOKUCIOT (Ha mpuMmepe riauiuHa). buonornyeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku Kak mpUpPOIHBIE BBICOKOMOJEKYJSIpHblE coeauHeHus. llepBuuHas,
BTOpUYHAST U TPETHUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBAa 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 —
MOJIMMEPHU3aLUS U MOJUKOHICHCALIUSL.

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

HarypaidbHbli ¥ CHHTETHYECKHME Kavuykh (OYyTaaMEeHOBBIN, XJIOPOIPEHOBBLIM W

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

(arreTaTHOE BOJIOKHO, BUCK03a), CMHTETHYECKHUE (KAITPOH U JIABCaH).

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

Kay4yKOB.
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MexnpeaMeTHbie CBA3H

Peanu3anus MeXNpeaIMETHBIX CBA3EH NPU U3YYEHUM OpraHM4YecKou xumuu B 10
KJIACCE OCYIIECTBIISIETCSI Yepe3 HMCHOJIb30BAHUE KAK OOIIMX E€CTECTBEHHO-HAyUHBIX
IOHATUM, TaK YU NOHATUH, SBIAIOLIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OO01mMe ecTeCTBEHHO-HAy4YHbIe MOHSATHUS: SIBJIEHWE, HAy4yHbIH (HaKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJM3, CHHTE3, Kiaccu(uKaius, NepUOIUYHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

dusuka: mMarepusi, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPreTUYeCKUN
yYpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHME BEIECTBA, (hU3UUECKHE
BEJIMYUHBI U €AMHULBI UX U3MEPEHUS.

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

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

TexHomorus: numeBsble NPOAYKThI, OCHOBBI PALIMOHAJILHOIO IUTAHUS, MOIOLIIHE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHUE IIPENapaThbl, MaTEPUaIbl U3 UCKYCCTBEH -

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

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[IpenmeT u 3HaYeHHWE OPraHWYECKONW XMMHHM, MPEACTABICHHUE O MHOr000pa3uu
OPraHUYECKUX COCTMHCHUU.

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

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

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

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

Teopust cTtpoeHns opranmdeckux coeauHeHnii A. M. bytiepoBa u COBpeMEHHbIE
NPEJICTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHUYeCcCKUX
coelMHeHU. MonekyspHble W CTpYKTypHbIe (popmyiibl. CTpyKTypHBbIE (OPMYIIbI
pa3IUYHbBIX BUOB: pa3BEPHYTasA, COKpaIIEHHAs, CKEIETHAS.

Nzomepus. Bunbl uzomepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS.

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

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

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

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

YriaeBoaopoasl

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

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

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

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

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

MEXaHU3ME PeaKIUi pajuKaJbHOTO 3aMCIICHMS.

Haxoxnenue B mpupoze. CriocoObl MOTydeHUs U MPUMEHEHUE aTKaHOB.
Huxnoankanel. OO6mas dopmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHUSI M XMMHUYECKHX CBOMCTB MasbIX (IIMKJIOMPOIIAH, ITUKI00yTaH) U OOBIYHBIX
(IMKJIOTICHTaH, MHUKJIOTeKCaH) NMUKIoaNKaHOB. CrocoObl MONYYCHUSI W MPUMCHCHHUE
[IUKJIOATKAHOB.
Ankensl. ['oMonormueckwii psii  ankeHoB, oOmas QopMmyna, HOMEHKIATypa.

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

XHUMHYECKHUE CBOMCTBA: pCakunu IIPHUCOCAUHCHUA, 3aMCIICHHA B O-IIOJTOKCHHC

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

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

KauecTBeHHbIE peakiiy HA IBOMHYIO CBA3b.
Cnioco0ObI TOJTy4YeHHUsT U 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: peakuuu MIPUCOETUHEHNS, JAMEPU3ALUU
Y TPUMEPU3ALMHU, OKUCIEHHS. KUCIIOTHBIE CBOMCTBA alKUHOB, UMEIOIIUX KOHIEBYIO

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

MOJICKYJIbL OeH3oJ1a. IIpaBuio ApOMAaTHYHOCTH, IIPUMCPHI APpOMATHYCCKHUX

coenuHeHu. GusznyecKkue CBOMCTBA apEHOB.

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

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

anekTpoduabHoro 3amemenus. [IpencraBieHue o0 OpPUEHTUPYIOIIEM JEHCTBUU

3aMecTuTeseil B OCH30JIBHOM KOJbIIE Ha TpUMEpPEe aJKWIbHBIX PaJUKAJIOB,
KapOOKCUJIbHOM, THIPOKCUIIBHOW, aMUHO- U HUTPOTPYIIIHI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lomumepusanus ctupoa.

CriocoObl OSTy4YeHUs U IPUMEHEHHE apOMATHUYECKUX YTIIEBOIOPO/IOB.

[Ipuponuspiii ra3. IlomyTtHele HedTsHble ra3el. HedTh u €€ mnpoucxoxiacHue.
Kamennslii yrosib u IpoAyKThI €ro nepepadboTKH.

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

I'eneTnyeckas CBA3b MEKy Pa3IUYHBIMU KJIACCaMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB.  Peakuuu

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

aMuHOrpynmy. /[eficTBHe Ha TajJoreHINpPOU3BOJHBIE BOJHOIO U CIIMPTOBOIO pacTBOpa

meénoun. B3amMmojeiicTBue auUrajJoreHajJKaHOB C MarHMueM W IIMHKOM. lloHATHE O

MCTAJLJIIOOPIraHMYCCKUX COCIMHCHUAX. Hcnonb3oBanue raJJOrCHIIPON3BOJHBIX

YTIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTraHUYECKUX BEIIECTB.
DOKCIEpUMEHTAIIbHBIE METOJIbl U3YUYEHHUS BEIIECTB U UX MPEBPAILICHUIL: . U3yUeHUE
($U3MYECKUX CBOMCTB YII€BOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX pEaKIUi

YIJIEBOJOPO/IOB PAa3INYHBIX KJIacCOB (0OeCIBeYMBaHNE OPOMHON MJIM MOJHOM BOJBI,
47



pacTBOpa TepMaHTaHaTa Kajus, B3aUMOJCHCTBHEC AaIleTWICHAa C aMMHUAYHBIM
pactBopoM okcuzaa cepedpa(l)); kauecTBeHHOE OOHapyKeHUE Yriepojia U BOJAOpOJa
B OPraHWYECKUX BEIICCTBAX; TMOJyYEHHUE OTWUICHA W M3yYCHHE €ro CBOWCTB;
o3HakoMJIeHHE C KosutekiusamMu «Hedtb» m «YTOome», c oOpasmamu TuTacTMace,
Kay4qyKOB U PE3UHBI, MO/JICTTHPOBAHHE MOJIEKYI yTIEBOIOPOIOB
Y TaJIOTCHITPOM3BOIHBIX YTJIEBOIOPOIOB.
Kuciopoaconep:xaniue oprannyeckue coeAMHeHUs

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

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

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

peakiusi Ha OAHOATOMHBIE CHHPTHI. JleHCTBHE 3TaHOJA W METAHOJA HAa OPraHu3M
yesioBeka. CrocoObl MOTyYeHUsI U TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

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

MHOroatoMHbl€  CHHUPTHl —  ATWIEHIVIMKOAb W INMLUEepuH.  Duznueckue
U XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEUICHUs, B3aUMOJIECTBUE C OPraHUYECKHUMU
Y HEOPTaHUYECKUMH KUCJIOTAMH, KaueCTBEHHAsI PEAKIMsl HA MHOTOAaTOMHbBIE€ CIIUPTHI.
HeiictBue Ha opranusMm dyenoBeka. CrnocoObl TONY4YEeHHS W MPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

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

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

XUMHYECKME CBOWCTBA AalbJIECTUIOB U KETOHOB: pPEAKUUHU IPUCOCITUHCHUS.

IIpeacrasieHue O MCXAaHHNU3MC peaKIMi HVKHeOd)I/IJ'IBHOI‘O IPUCOCANHCHUA.

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

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

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

Oco0eHHOCTH CBOMCTB 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 KHCIIOT, THAPOKCUKAPOOHOBBIX
kuciorT. [IpencraButeny BhICIINX KapOOHOBBIX KUCIIOT: CTEAPUHOBAs, TATbMUTHHOBAS,

OJICMHOBAs1, JIHMHOJICBAJ, JJMHOJICHOBAA KHCJIOTHI. CnocoOnI IMOJIYUYCHMA U IIPHUMCHCHHUC

KapOOHOBBIX KHCIIOT.

Cnoxueie 3¢upbl. ['oMmonornueckuid psna, oOwmas Qopmyna, HU30MeEpuUs
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

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

0 CUHTEeTHYECKUX Morommx cpeacrtax (CMCQC).

OO61ast XxapaKTepUCTHKA YTIEBOIOB.

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

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

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

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

XUMHUYECKHE CBOMCTBA 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 IIPUPOJI€ U MPUMEHEHHE.

[lonucaxapuapl: Kpaxmal, TJIUKOT€H WU 1eiunoio3a. CTpoeHre MaKpOMOJEKYI
Kpaxmalia, IIIMKOTeHa U LEeJUTI0I03bl. GU3NYecKrue CBOMCTBA KpaxMalia U LEJUTI0I03bI.
XVWMHUYECKHE CBOMCTBAa KpaxMmaia: THApPOJIN3, KA4eCTBEHHAsl pPEakius C HOJIOM.
XVMMHUYECKHE CBOWCTBA IIEJUTIONO3BI: TUAPOJIH3, MOJy4eHHE 3(DHUPOB IEIUTIOIO3HI.
[TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN MIENK).

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

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

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

AHUIVMH — TpeACTaBUTENIb aMUHOB apoMaTtnueckoro psna. CTpoeHue aHUJIMHA.
B3aumHoe BinusHME TPy aTOMOB B MOJIEKyJe aHuIuHa. OCOOEHHOCTH XMMHYECKHX
cBOICTB aHmiMHA. KauecTBeHHbIE peaklui Ha aHUJTUH.

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

AmuHoxkucnotsl. HoMmeHxmatypa u m3oMepus. OTnaenpHble NPEICTaBUTENN O~

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

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

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

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

[lousTue 00 A30TCOACPKAININX ICTCPOINKIINYCCKNX COCAMHCHUAX.

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

CTPOEHUE U OMOJIOTHYECKAS POJIb.
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OKCINEpUMEHTAIBHBIE METOJIBl  M3YyYE€HUsT BEHIECTB M WX [PEBPALICHUI:
pacTBopeHHEe O€JKOB B BOJE; JleHATypalus O€JKOB NpH HarpeBaHUM, IIBETHHIC
peakiuu Ha  OCJKU; pelIeHHE OKCIEPUMEHTAJIBHBIX 33aJad [0  TeMaM
«A30TCozIepKAlIME OPTaHUYECKUE COEIUHEHUs» U «PacriozHaBaHuWE OpPraHUYECKUX
COCIUHCHUI.

BbicokoMOJIeKY I PHBbIE COCAMHEHUS

OCHOBHBIE TIOHSTUS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MNOJMMEPU3ALUM, CPEHHSAS MOJIEKYJIApHas
Macca. (OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJSIPHBIX COEJUHEHUN —

[MoJIMMCPHU3alIUs U IMOJIMKOHACHCAIL M. IIpeacrasieHue O CTEPCOPEIYIAPHOCTHU

1 HAJMOJICKYJIIPHON CTPYKTYPE NOJUMEPOB, 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT UX

MOJICKYJIIPHOI'O 1 HAAMOJICKYJISAPHOI'O CTPOCHMU .

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

DnacToMepbl: HAaTypaJibHbIM KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJlHeHOBBIH,
XJIOPOIIPEHOBBIN, NU30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

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

[loauMephl CIEUMAILHOIO Ha3HAYCHUS (Ted)J'IOH, KCBJIApP, JJICKTPOIIPOBOAAIMC

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

OKCNEpUMEHTAIbHBIE METOJIbl  H3yYE€HHs BEIIECTB M HMX MPEBpaICHU:
03HAKOMJICHHE C oOpa3laMu TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IIIACTMAcCC,
Kay4yKOB; PEIICHUE JKCICPUMEHTAIbHBIX 3amady 1o Teme «Pacro3HaBanue
MJIACTMACC U BOJIOKOHY.

PacuéTHble 3agaun
Haxoxxaenue MonekysipHOit (popMyJibl OPraHMYECKOTO COSTUHEHHUS TI0 MaCCOBBIM

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

MexknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeAMETHBIX CBA3€H NPU HM3YUYEHUU OPraHUYecKOM XUMHH
B 10 kymacce ocymiecTBisieTCss 4epe3 MCMOJIb30BaHHE Kak OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATHM, TaK W NOHATHM, NPHUHATHIX B OTACNbHBIX MpeAMETax
€CTECTBEHHO-HAY4YHOTO IIMKJIA.

OO01muMe ecTeCTBEHHO-HAy4YHbIe MOHSATHUS: SBIIEHHWE, HAy4YHBIM (akT, rumnoresa,
TEOpHUs, 3aKOH, aHalW3, CHHTE3, KiIacCUpUKalus, HaOI0ACHUe, HW3MEPEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHME.

dusznka: MaTepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTE€TUUECKUI
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSHHWE BEIIECTBA, (PU3MUYECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHHUSI, CKOPOCTh, JHEPIHsl, Macca.

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

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

TexHonOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE

CpCaACTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHMHTCTUYCCKHX BOJIOKOH.

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

DHepreTHUecKre YPOBHH, IOJYPOBHH. ATOMHBIE OpOWUTanu, S-, P-, 0-3JE€MEHTHI.
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Oco0OeHHOCTH pachlpeleseHUs] AJIEKTPOHOB IO OpOUTaiIsiM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTypalLis aTOMOB.

Ilepnonnueckuii 3axkoH u llepuoauueckas cucreMa XUMUYECKUX 3jiemMeHToB /[. 1.
MenneneeBa. CBs3p INepuoaudeckoro 3akoHa U [lepmoguyeckold cHUCTEMBI
xuMu4deckux sneMeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DJIEMEHTOB U
o0pa3zyeMbIX UMM IPOCTHIX U CIIOKHBIX BEILECTB MO rpyIaM U nepuogam. 3HaueHUe
NEPUOIMYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BeniecTBa. XUMHUYECKasi CBs3b. BUbl XUMUYECKOM CBsI3U (KOBaJICHTHAs
HEeNoJIsIipHasE M TIOJNsipHAsi, WMOHHAs, MeTajuinyeckas). MexaHusMmbl 00pa3oBaHUS
KOBAJICHTHOM  XUMHUYECKOM CBS3W (OOMEHHBI W  JIOHOPHO-aKIIENTOPHBIN).
BonoponHas cBsizb. BajneHTHOCTh. DneKTpoOoTpUIATENBHOCTh. CTENEHb OKUCIEHUS.
WoHBI: KaTHOHBI U AHUOHBL.

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

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

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

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

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

xumuueckoro pasHosecus. [Ipuanun Jle [laTense.
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Onektponutnyeckas auccouuanus. CunbHble W ciabble 3iekTpoiuthl. Cpena
BOJHBIX PAcTBOPOB BEIECTB: KHCHas, HEUTpaibHas, IienoyHas. [loHsATHE O

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

HCOPraHM4YCCKHUX M OPIraHNYCCKHMX BCIICCTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. [loHsATHE 00  5JeKTpoJin3e

pacIIaBOB U pacTBOPOB coJjick. [IpuMEHEeHHE IEKTPOJIM3A.

OKCNEpUMEHTAJIbHBIE  METOJbI HU3YyYCHHS BEHIECTB W HMX IMPEBpallCHUMN:
neMmoHctpanusa Tabnun «llepuoguyeckas cucrema xumudeckux siaemeHtoB JI.M.
MenpeneeBay; H3yuyeHHE MOJENEH KPUCTAJUIMYECKUX PEIIETOK; HAOMI0JeHue u
OMHMCaHUEe JIEMOHCTPAIIMOHHBIX M Ja0OpPAaTOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCHIIA
BOJIOPOJIa B MPUCYTCTBUM KaTalnu3aTopa, OIpe/elieHue Cpelbl paCTBOPOB BEIIECTB C
MIOMOIIbI0 YHUBEPCAITHLHOTO WHJMKATOPA, PEAKIIMU MOHHOTO0 OOMEHA); MPOBEJCHUE
NPaKTHYEeCKON paboThl «BrusHue pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOH

PCaKIm.

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

paC‘IéTBI, paCLIéTI:I C UCITOJIB30BaHUEM INOHATHUA «MAaCCOBas A0JIA BEIICCTBA».

Heoprannuyeckasi xumust

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

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

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

XUMHUYECKHE CBOMCTBA BaXKHEHIITUX METAJUIOB (HATPHUH, Kalauil, 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 U3YHUCHUS BCIICCTB U UX 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, Ka4YCCTBCHHBIC PCAKIIMN Ha KATHUOHBI MeTaJIJ'IOB).

PacuéTHble 3agaun

Pacuéter Maccel BemiecTBa WM 00BEMA Tra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BbEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB;
pacu€Tel Macchl (00hEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO U3
BEILIECTB UMEET MPHUMECH.
XHUMHUS U )KM3Hb

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

IIpencraBnenus o0 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO MOTy4YeHUS
BaKHEUIINX BEIIECTB.

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

QJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPIraHUYCCKHUC 1 MUHCPAJIbHBIC y,[[06peHI/I$I.
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XUMHS U 300pOBbE UEIOBEKA: IIpaBUjla MCIIOJIb30BAHUA JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia O€30MacCHOr0 MCIOJIb30BAaHUS MPENapaToB ObITOBOW XWMHH B
[IOBCETHEBHOM KU3HU.

Me:xknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€d NMpU M3YyYEHUU OOIIEH M HEOpraHU4eCcKOu
xuMuH B 11 Kkimacce ocymiecTBiIsieTcsl Yepe3 UCIO0JIb30BaHUe KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX [OHSATHM, TaK W IIOHATUH, SBISIIOIIMXCS CUCTEMHBIMHU [UI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO611Me ecTeCTBeHHO-HAay4YHbIE MOHATHSA: HAYYHBIM (pakT, TUNIOTE3a, 3aKOH, TEOPHUS,
aHanM3, CHUHTE3, KIacCU(UKaUs, NEPUOAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusuka: Marepus, dHEPIrus, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJUOaKTUBHOCTb, MOJIEKYJIa, YHEPIeTUUECKUN YPOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHME BEIIECTBA, (PU3NYECKUE BEJIMYMHBI M EJUHHIBI MX
U3MEPEHUS, CKOPOCTD.

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

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

TexHomorus: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIYPIUs, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHUIIECBas
[IPOMBIIIICHHOCTb, ¢dapmaneBTHYECKAS [POMBIIICHHOCTb, IIPOU3BOJCTBO
KOCMETHUYECKUX IIpernaparoB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTEPHUAOB,

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.

KopnyckyiagpHO-BOJIHOBOW  JVAJIW3M, JBOWCTBEHHAS OPUPOJA  DJIEKTPOHA.

CtpoeHue SJEKTPOHHBIX O0OJOUYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE

YPOBHM U MOAYpOBHU. AToMHble opOutanu. Kriaccudukanus XuMHUYECKUX

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

Op6I/ITaJISIM; OPUHLIMO MMHUMYMa 5SHepruu, npuduun Ilaynu, mpaBuno 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 llepuonnyeckas cHUCTEMAa XUMHYECKHX DJIEMEHTOB
. . MenpneneeBa. CBA3b NEPUOAUYECKOTO 3akoHa U Ilepuoanyueckoil CHUCTEMBI
XAMHYECKUX  DJEMEHTOB C COBPEMEHHOM Teopuen CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUUYECKHX 3JIEMEHTOB M 00pa3yeMbIX WMH
MPOCTHIX U CJIOKHBIX BEIIECTB IO TPyNrnaM U nepuogaM. 3HaYCHHE MEPUOIUUECKOTO
3akoHa . 1. Menaeneena.

XuMuueckass CBsA3b. Buabl XUMHUYECKOM CBS3M: KOBaJICHTHas, HWOHHas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBSA3W: OOMEHHBIN
Y IOHOPHO-aKIENTOPHBIA. DHEPrus | JyiuHa cBs3u. [loJdapHOCTH, HANpPaBICHHOCTH
Y HACHIIIAEMOCTh KOBAJIEHTHOW CBsI3U. KpaTtHele cBsa3u. BomoponHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOJICCTBUS.

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

opOutanieii. CBs3b OSIEKTPOHHOW CTPYKTYPHI MOJEKYJI C X TE€OMETPUYECKUM

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

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

KOMIUIEKCHBIX COEIMHEHUN. 3HAa4YE€HWE KOMIUIEKCHBIX coennHenuii. lloHdatue
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0 KOOPAMHAIIMOHHOU XUMHUH.

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

[Tonstne o pucnepcHbix cucremMax. MctuHHble pacTBOpbl. IlpencraBieHue

0 KOJUIOWJHBIX _pacTBopax. CrnocoObl BbIpa)KEHUS KOHLEHTPALMU PacTBOPOB:

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

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

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

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT pa3JIMYHBIX (AKTOPOB.
['oMorenHble U reTeporeHHble peakiuu. Kataaus u kaTaan3aTophl.

OOpatumMbie U HeOOpaTUMbIE peakuuu. XHUMHYeckoe paBHoBecue. KoHcraHTa

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

paBHOBECHS: TEMIIEpaTypa, 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, menouHas. Bomopoaunsiii nokaszarens (pH) pactBopa. ['maponus comei.
Peaknum nonnoro oomeHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiini. CTeneHb OKUCIeHUA. OKUCIUTENb
1 BOCCTaHOBUTENb.  [Ipomecchl  OKWCIIEHHST M BOCCTAaHOBJICHUs.  Baxueimmue
OKHUCJIUTEIM U BOCCTAHOBUTEIW. MeToa 2JIEKTpOHHOro OanaHca. JEKTPOJIn3
PacTBOPOB M PacIiaBOB BEIIECTB.

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

Heopranuuyeckast xXuMus

[Tonoxenue HemetaiwioB B [lepronnyeckoil cucreMe XUMHUUYECKHUX DJIEMEHTOB
. 1. MenneneeBa M 0COOGHHOCTU CTPOEHUS UX aTOMOB. (DU3MUYECKHE CBONCTBA
HEMETAJJIOB. AJUIOTPONHUSI HEMETAUIOB (Ha MpUMepe Kuciopoja, cepul, (ocdopa
U yTJepoja).

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

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

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

Cepa. Haxoxaenue B mpupoie, CriocoObl MOTydeHHS, (GU3NISCKUE U XUMHUCCKUE
croiictBa. CepoBonopo, cyinbbunasl. Oxcun cepoi(1V), okcua cepri(VI). Cepuucras
U cepHas KUCIOThI U UX colii. OCOOCHHOCTH CBOMCTB CEPHOU KUCTOTHL. [Iprimenenue
Cepbl U €€ COCTMHECHU.

Azot. HaxoxxneHnue B mpupojie, CocoObl MOTydeHus, GU3NIECKUe U XUMUIECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCUIBI a30Ta. A30THCTasi M a30THAsl KUCIOTHI U UX
conmid. OcCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue azora U ero

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

kuciaora ueé comu. MeradbochopHas u nupodochopHas KUCIOTHEL, dochopucTas

u dbochopHoBatuctag kucaotel. Ilpumenenune (¢dochopa uero coeauHEHUM.

docdopHbie yaoOpeHus.

VYrnepon, HaxoxaeHue B Ipupoje. AjuioTponHble Moaupuxanuu. dusmueckue
U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaoM. Oxcup
yraepoaa(ll), okcun yraepona(IV), yronsHas kucinora u e€ coiau. AKTUBUPOBAHHBIH

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

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

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

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

DNEKTPOXUMUYECKHUIN Psii HampsoKeHW meTtaiwioB. OOmue crnocoObl MOMydYeHUs
METAJUIOB: THAPOMETAIULYPrus, MUPOMETAJUTYprusi, 3jeKkrpoMeraiutyprusd. [lonstue
0 Koppo3u# MeTaiIoB. CrocoObI 3aIUTHI OT KOPPO3HUH.

O6mast xapakTtepuctuka MeTawioB [A-rpynmel  [lepuoandeckoil  CUCTEMBI
XAMHYECKUX AJIeMEHTOB. HaTpuii u kanwmii: momyderune, GU3NIECKue U XUMHUUECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHECHUMU.

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

1 CIIOCOOBI €€ YCTpaHEHUSI.
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AJIOMUHUIN: TIONydeHue, (U3NYECKHEe U XUMHYECKUE CBOWCTBA, MPUMEHEHUE
MpPOCTOrO  BEIIeCTBA U €ro coeAuHeHuil. AM@oTepHble CBOHCTBa OKCHAA
Y TUJIPOKCHUA aTFOMUHHUS, TUAPOKCOKOMILIEKCHI aJIFIOMUAHMUSL.

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

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

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

Ou3nyYecKkue | XMMHUYECKHUE CBOMCTBAa Keje3a U ero coeauHeHui. OKCHuisl,
ruapokcuansl u conu keneza(ll) uxenesza(Ill). Ilomyyenue u mpuMeHeHHE jKele3a
Y €ro CILJIaBOB.

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

[uHK: monydeHne, GU3NUEeCKUe U XUMHUECKHUE CBOMCTBA. AM(OTEpHBIC CBOMCTBA
OKCHJAa W T'MAPOKCHJA UHWHKA, TUAPOKCOKOMIUIEKCHI LMHKA. [IpruMeHeHue unHKa
1 €r0 COEIMHEHN.

OKCNEpUMEHTAIIbHBIE METOJIbl U3yUYEHUS! BEIIECTB M UX MPEBPAILICHUI: U3yUYeHUE
o0pa3lioB HEMETAIOB; TOpEHUe cepbl, ¢ocdopa, kene3a, MarHus B KUCIOPOIE;
W3ydeHUE KoJuleKuu «MeTtampl | CIUIaBbl»;  B3aUMOJECHCTBUE  IIEJOYHBIX
Y IIEJI0YHO3EMEBHBIX METaJJIOB C BOJIOM (BO3MOXHO UCIIOJIb30BaHUE
BHUJIECOMATEPUATIOB); B3aMMOJCICTBHE IIMHKA W Kelie3a C pacTBOpaMU KHUCIOT
U IIEJI0YEN; KAYECTBEHHBIC PEAKIIMY HA HEOPTAaHWYECKNE aHUMOHBI, KATHOH BOAOPO/1a
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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«MeTtasubl TJIaBHBIX HOATPYIID», «MeTamibl HOOOYHBIX MOATPYIIID».
XuMUA U KU3Hb
Ponb xuMuu B 00ecriedeHrH YCTOMYUBOTO pa3BUTHUS YEJIOBEUECTBA.
IToHATHE 0 HAYyYHBIX METOAAX ITO3HAHUA U METOAOJIOTUHA HAYYHOT'O UCCIIEOBAHUS.
HayuHble npuHIMIIBI OpraHU3alud XUMUYECKOr0 POU3BOACTBA. [IpoMBIITICHHbIE
CrocoObl MOJIyYeHHs] BaXKHEWINMX BeIIeCTB (Ha MpUMepe MPOM3BOJICTBA aMMHUaKa,
CEpHOM KHCIOThI, MeTaHoJia). [IpoMbllieHHbIE CHOCOOBI TMOMYYEHHUS METaIoB
U CIUIAaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl W €ro I0CIEICTBUS.

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

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

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

XuMUsl THIU: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J00aBKU. Ponbp Xxumun
B 00ECTICUCHUH THIIEBOI 0€30MacHOCTH.

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

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

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHn4ecKiue 1 MUHEPAJIbHbBIE yI0OpEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTEpHallbl, KpPacKH, CTEKJIO, KepaMHKa.

Marepuaisl Uid JIEKTPOHUKH. HaHOTEXHOJIOTHH.

PacuéTHble 3agaun

Pacuérel: Maccel BemecTBa Wi 00BbEéMa Ta30B IO HM3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIONIMX B PEAKIIUU BEIIESCTB; MACCHI
(00BEMa, KOTMYECTBA BEIIESCTBA) MMPOAYKTOB PEAKIINH, €CITM OJHO W3 BEIICCTB UMEET
MpUMeECH; Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUM, €CIIH OJHO U3
BEIIECTB JaHO B BUJEC PACTBOpa C ONMPEICIEHHON MacCOBOM J0JIEH pAacTBOPEHHOTO

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

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

OOmue ecTecTBEHHO-HAy4YHbIe MOHSTHUSA: SBJIIEHHE, HAy4yHBIM (akT, runoresa,
TEOpHsl, 3aKOH, aHaju3, CUHTE3, Kiaccuukauus, NEPUOAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJAEIUPOBAHUE.

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

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

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

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

HAaHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

10 KIIACC «OPTAHUYECKASA XUMMU S »

Bba3osrblii ypoBensb (1 1ac)

Yrayoaéunslii yposens (1+24yaca)

Kon-Bo Kon-Bo
JacoB Pa3nen 1. Teopernyeckne ocHOBBI opranuveckoii xumun (3 1)\(9u) JacoB
34 Tema 1. Ilpeamer oprannyecko XuMum. Teopusi XHMHYECKOI0 CTPOCHHUS OPraHUYECKUX 94
cOoeIUHEeHUM
1 [Ipenmer  opranudyeckom  Xumuu: €€

BO3HUKHOBCHHUC, PAa3BUTHC W 3HAYCHUC B
I[MOJIYYCHHHN HOBBIX BCHICCTB W MATCPUAJIOB.

JleMoHCTpaluu. — O3HAaKOMJICHHUC C

oOpa3llaMi  OpraHWYECKHUX  BEIIECTB U
MarepuajaMd Ha UX OCHOBE, — OIIBIThI IO
IIPEBPAILLICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu (IUJIaBJIeHWE, OOYIIMBaHUE W

TOpEHHE).

BHGKTpOHHOG CTpOCHHC aTomMa Yyrijcpoaa: OCHOBHOC

1 BO30YXJAEHHOE COCTOSIHUs. BajeHTHBIE BO3MOXXHOCTH




aToma yriepoaa. XHUMHUYECKas CBS3b B OPraHUYECKHUX

COCIMHEHUSX. Turnsl ruOpuan3alum aTOMHBIX
opOutanei yriepoja.

Mexanu3mbl  00pa3oBaHMsl  KOBAJCHTHOM  CBSI3U
(oOMeHHBIH U JIOHOPHO-aKILIETITOPHBIH). Tursl

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

Teopusi CTpOCHUSI OPTraHUYECKUX COETUHEHUU
A. M. bytnepoBa, €€ OCHOBHbBIEC MOJOKECHUS.

CtpyKTypHBIE bopmyIibl

BCHICCTB. FOMOJIOFI/UI, HU30MCpus. XuMuueckas

OpPTraHUYCCKUX

CBA3b B OpPraHUYICCKUX COCIUHCHUAX —

OJHHAPHBIC W KpPATHBIC CBA3HU. OG- M T-CBA3H.

JlaGopaTOpHBIN  OIIBIT: MO/JICJIUPOBAHUE

MOJICKYJ OPTaHHYCCKHUX BCHICCTB.

OpunapHasi, IBOWHas W TpoiHas CBsA3b. CHOCOOBI

pa3phiBa CBSI3€H B MOJIEKYJaX OPTaHMYECKUX BEIIECTB.
0 CBOOOJTHOM HyKJeouie

[TonsiTne paaukazie,

U DJICKTpOduIIC.
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CtpyktypHbie  (QOpPMYyNbl  pa3IUYHBIX  BHUJIOB:
CKeJleTHasl.

Bubl uzomepun: CTpykTypHasi, IpoCTPaHCTBEHHAS.

DneKkTpoHHbIe (DPEKThl B MOJIEKYJIaX OPTaHUYECKUX

COeIMHEHUN (MHAYKTUBHBIN U ME30MEpHBIN 3P PEeKThI).

IIpencraBienue 0 KJ1accuukanuu
opraHudeckux  BemecTtB.  HomeHknatypa
OpraHUYecKuX COEJIMHEHUI

(CI/ICTeMaTI/IIIeCKaSI) U TPUBUAJIBHBIC HA3BAHUA
Ba)KHEHUIIINX HpGHCTaBHTGHCﬁ KJIaCCOB

OpPraHNMYCCKHUX BCHICCTB.

Oco0OenHocTH U KiaccuduKaius OPraHUYECKUX
peakuuii. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUU

B OPraHUYECKOU XUMHUHU.

DKCIEpUMEHTAIbHBIE METO/bl U3YUYEHHS BEIIECTB U UX
NPEeBpaIlEHN: KauyeCTBEHHOE OOHapy)KEeHHE Yyriepoja
Y BOJOpPOJa B OPraHMYECKUX BEIECTBaX. BbluncieHus:

— OIIpEelIEIICHNE MOJIEKYJISIPHOM bopmyIibl
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OpPTraHUYECKOTO

BCIICCTBA 10 MaCCOBBIM JO0JIsIM

3JIEMCHTOB, BXOOAIIINX B €I'0 COCTAB.

Paznen 2. YraeBomopoani (14)\(40)

249

Tema 2. IIpeaesibHbIe YII€BOAOPOAbI — AJKAHBI, HMKJI0AJIKAHBI

64

ANKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKUM pAA.
MeTtaH u 3TaH — HpOCTeﬁHJPIe NpeaAcCTaBUTCIIN

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

HomenknaTtypa u uzomepus ajkaHoB. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,
sp3-ruOpuausanus aTOMHBIX opOHMTalel yriepona,

O-CBA3b. KOHd)ODMGDBI.

JemoHcTpanus: PU3NYECKUE CBOWCTBA AaJKaHOB
(pactBopumocTb). IlpakTuueckas pabora No 1.

[TonyyeHue MeTaHa U U3y4E€HUE €T0 CBOWCTB.

MertaH 1 3TaH — XUMHUYECKHE CBOICTBA (peaKIuu
3aMelIeHUs U TOPEHUs), HAXOXKIEHUE B PUPOJIE,

IMOJIYYCHHC U IIPUMCHCHHUC.

XUMHYECKHME CBOMCTBA aJKaHOB: H30MEpPHU3AINH,
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JETUJIPUPOBAHUS, UKJIA3aIMH, MAPOIN3Aa,

KPCKHUHTIA. [IpeacTaBjieHUE O MEXaHU3ME DPEaKIUM

pPaauKajJIbHOI'O 3aMCIIICHMA.

[Muxnoankansl. OOmas (Gopmyia, HOMEHKIaTypa U
uzomepusi. OCOOEHHOCTH CTPOCHHSI M XUMUYECKUX
CBOMCTB MaubIX (LIMKJIONPONAH, UUKIOOYyTaH) H
OOBIYHBIX

(LIUKJIOTICHTAH, IIUKJIOTEKCaH)

LMKJIOAJKAHOB. CniocoOb1 HOJIyYEHHUS "

MPUMCHCHUC IMHUKJIIOAJIKAHOB.

1A |

Tema 3. HenpenesibHble YIi1eBOA0PO/AbI:

AJIKCHbI, aJIKAaIUCHbI, AJJKHHBI.

Tema 3. HenpenenabHble yriieBOAOPOAbI:
aJIKeHbl, aJIKaJueHbl, aJKuHbI (1549).
Tema 6. 'aioreHNPoOU3BOAHBIE

yrJjieBoaopoaoB (44).

194

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUU

pan. OTWIeH W  [OpPONWJIEH —  IpOoCTeuIne

NIPEJICTABUTEN ATKEHOB: (PU3HUYECKUE CBOMCTBA.

AnkeHbl: SP’ruOpuau3alus aTOMHBIX oOpOuTaneil

yriaepona, o- W m-cBi3u. CTpykTypHas u
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reomMeTpuueckas (IIUC-TPaHC-) U30MEPHSI.

Brruucnenus: HAXOXJICHUE MOJEKYJISIPHOU
(GopMyJbl OpPraHUYECKOI0 COEAMHEHHUS IO Macce

(00BEMY) IPOYKTOB CrOpaHusl.

OTUNEH | MMPOMUIICH — XUMHYCCKHUC CBOMCTBA
(peaKI_[I/II/I r'maApupoBaHud, raJJorcHUpOBaHUA,
ruaparanuvu, OKHUCJICHUA Hu HOJII/IMepI/I3aL[I/II/I),

nojiyueHue u npumeHenue. llpaktudeckas pabota

Ne 1. Tlonydenue 3THiIeHA U U3YYEHUE €O CBOMCTB.

XHUMHMYECKHE CBOMCTBA AJIKCHOB: 3aMCIICHUA B O~

MOJIOKECHUE TIpU JBOMHOW CBA3U. lIpencraBieHue

O MCXaHU3MC PCAKIIMH BHGKTDOd)I/IJILHOFO

OPpUCOCANHCHUA.

Tema 6. Il'aJloreHNpPOU3BOJIHBIE YTJIIEBOJAOPOJIOB

(luac u3 4): DJeKTPOHHOE CTpOEHUE
rajgoreHONPOU3BOIHBIX YTJI€BOJIOPOIOB.
JlemoHCcTpanus: duznvecKue CBOICTBA

YTIE€BOJIOPOJIOB (PaCTBOPUMOCTH) YTIIEBOJIOPOJIOB.
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Brruucnenus: ONPENEIICHNE MOJIEKYJIAPHOU
dbopMyJIbI OPraHUYeCKOro BElIeCTBa MO MAaCCOBBIM

JOJIsIM 3JICMCHTOB, BXOJAIIIUX B €0 COCTAaB.

JlabopaTopHblii OIBIT:— MOJIEJIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX
Brruncienus no ypaBHEHUIO XMMHUUYECKOW PEeaKiuu
(Macchl, 00bEMa, KOJUYECTBA UCXOAHOTO BEIIECTBA
WM TPOAYKTA PpEaKIMU 10 H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB

WIH NMPOJYKTOB PEAKIIUN)

Tema 6. I'amoreHNpou3BOAHBIE YTIEBOAOPOJIOB (2
gyac u3 4): Peaknuu 3aMmemnieHusi TajJoreHa Ha

TUAPOKCOTPYIILY,

HUTPOIPyHIly, LUHAHOTPYIIILY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBUe Ha TraJIOr€HIPON3BOIHbBIC

BOJIHOTO M  CHOUPTOBOrO  pacTBOpa  IIEJIOYH.

B3aumonencTsue naurajgoreHaJIKaHOB C MarHUEM H
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IIUHKOM.

Anxanuensl. byraguen-1,3 u metunOyranueH-

1,3: ctpoenue.

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

OcobenHoctu JIEKTPOHHOT'O CTpOEHUs
U XUMHUYECKUX CBOMCTB CONPSIKEHHBIX THUEHOB,

1,2- u 1,4npucoenuuexue.

CriocoOn1 IMOJIYYCHHA U IPUMCHCHHUC AJIKAINCHOB.

AHKa}II/IeHLI: Ba)XHEMIIIME XMMHUYECKHUE CBOMCTBA

(peakuus MOJIMMEPU3AITIN ). [Tonyuenue
CUHTETHYECKOTO Kaydyka u PE3UHBI.
JlaGopaTopHBIif  OMBIT: —  O3HAKOMIICHHE C

oOpa3iaMH MmIacTMacc, KayayKoB M PE3HHBI.

Tema 6. I'amoreHnpou3BOAHBIE YTIEBOAOPOOB (4
yac u3 4): IloHarue o0 MeTaLIOOPraHUYECKUX
COCIUHEHUSIX. Hcnonp3oBanue
TaJIOTCHIPOU3BOJIHBIX B OBITY, TEXHUKE U B

XNUMHNYCCKOM CHHTEC3C.
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Boeruncnenus: OIIpCACIICHUC I0JIM BbIXOAA ITPOAYKTA

p€aKkirn OT TCOPECTHICCKHN BO3SMOKHOTO.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHHUS,
TOMOJIOTUYECKUNA PAA. AUETUIIEH — NPOCTEUIINN
IIPEACTABUTENb  QJIKUHOB:  COCTaB, CTPOCHHE,

(du3nueckue cBONCTBA.

9HCKTpOHHO€ " IMPOCTPAHCTBCHHOC CTPOCHUC

MOJICKYJ aJIKMHOB, Sp-FI/I6pI/IJII/I321HI/ISI ATOMHBIX

opOutaneid yriaepojga. XHUMHUYECKUE CBOWCTBA:
TUMepr3alun U TPUMEPU3ALINH, OKHCIICHHUS.
KucnotrHele  cBOWCTBa  aQJKHWHOB,  HMMEIOIINUX
KOHLIEBYKO  TPOMHYIO  CBsI3b.  KauecTBeHHbIE
peakiuu: Ha TPOMHYK CBSI3b, B3aMMOJICHCTBUE
aleTUIeHa C aMMHA4YHbIM pacTBOPOM  OKcHZAA
cepeopa(l).

[Ipaktuyeckas padora Ne 3. [lonydenue aneruneHa

Y U3y4YE€HUE €r0 CBOWCTB.

AlUeTHIIEH: XUMHUYECKHE CBOICTBa (peakuuu
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TUAPUPOBAHMS, TAJIOIEHUPOBAHUsA, THIpaTalllu,

ropeHus), NoJy4YeHUuEe U NPUMEHEHHE.

34

Tema 4. Apomatuue

CKHE YIJI€BOI0PO/AbI

9y

Apenbl. beH3on: cocta, cTpoeHHe, PU3NIECKUE U
XHUMHUYECKHE CBOMCTBA (peaKIMK raJloreHUPOBaHHMS

151 HI/ITpOBaHI/ISI), MOJTYUYCHUC U IPUMCHCHHC.

[IpaBujo ApOMAaTHUYHOCTH, IIPUMEPDBI

APOMATHYCCKHUX COCTMHCHMH.

JlabopaTopHblii
onbIT: MojienupoBaHUe MOJIEKYJT apOMaTUYECKUX
IIpencraBienue

YIJeBoaA0pOaoB. 0O MCXaHHM3MC

peaKLun BJICKTDOd)I/IHBHOPO 3aMCIIICHHA.

Boruucnenusi: — ycTaHOBIIEHUE CTPYKTYPHOM
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0

XUMHUYECKHUX CBOMCTB HJIH CIIOCOOOB IMOJIYUCHHUA.

Tonyou: COCTasB, CTPOCHHUC, (bI/I3I/ILIeCI(I/I€ n

XHUMHMYECKHE CBOMCTBA (DeaKHI/II/I TaJIOT'CHHUPOBAHU A

)41 HI/ITDOBaHI/IH), OJYYCHHEC MM TIPHMMCHCHHC.

TOKCUYHOCTH APEHOB.
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[IpencraBnenne 00 OPUCHTHPYIOIIEM IEHCTBUHU
3aMecTUTeNeil B OCH30JbHOM KOJBIIE Ha MpHUMEpE
KapOOKCUIILHOM,

AJIKMJIBHBIX paaunKalioB,

TUAPOKCUIIBHOM, AMHHO- W HUTPOTPYIIIbI, aTOMOB

rajoreHoB.
XUMHYECKHUE CBOMCTBa OeH3ona U ero
TOMOJIOTOB: OKHCJICHUE TOMOJIOTOB OeH301a.
I'enetndeckas cBs3b yrieBOAOPOJIOB,
MPUHAJICKAIMX K PA3JIMYHBIM KJIacCcaM
CnocoOb1 IIOJTyYEHUS apOMaTUYECKUX
YIJIEBOAOPOJIOB. Ocobennoctu XUMHYECKUX
cBoucTB ctupoda. [lonmmmepusanus ctupona.
Bpiuucienusa: — yCTaHOBIIEHUE CTPYKTYpHOU

(GbopMyIbl OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0

XUMHUYECKHUX CBOMCTB HJIA CIIOCOOOB IMOJIYYCHHUA.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJIEBOAOPO/I0B U UX NepepadoTKa

6u

[Tpupoaubie HUCTOYHUKHU YIIIEBOJA0POJIOB.

[IpuponHbii Ta3 W TOMYTHBIE HE(TSIHBIE Ta3bl.
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Hedpte u €€  npoucxoxaenue. CrnocoObl

nepepaboTku  HepTU:  TEpPeroHka,  KPEeKUHT

(TepMHUUECKUN, KATATUTUYECKUM ), TUPOJIH3.

I'eneTnueckas CB3b MCXKOY Pa3IMYHBIMH KJIaCCaMU

YIJeBoaA0pOaoB.

I'eneTnueckas cBs3b MCIKAY PA3JIMYHBIMU KJIaCCaMU

YIJeBoOaA0OpOaOB.

[IpoaykTel nepepaboOTKu HEPTH, UX MPUMEHEHHUE B
IPOMBIIIEHHOCTH U B ObITy. KaMeHHbIN yromnb u
OPOAYKTHl ero nepepaboTku. JleMoHCTpauus: —

kosutekiuu «HepTe» 1 «Yromby.

Brruncnenus:

OTIpEeJICICHHE MOJICKYJISIPHOU

(bopMyIIBI KUCIOPOIOCOIEPIKAIIETO OPTraHUYECKOTO
BEIIECTBA TIO

MaCCOBBIM  AO0JIsIM  3JICMCHTOB,

BXOJSIIIIMX B E€ro cocrtaB;, 1o Macce (00bEMy)
IPOJYKTOB CTOpaHMs; IO KOJMYECTBY BEIIECTBA
peakuu  u/uiaum

(macce, 00BEMY) TIPOJYKTOB

HCXOJHBIX BCIICCTB.
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VYpok 000011eHNs MaTepuana TEMBbI.

Pa3nen 3. Kuciopoaconep:kamniue opranndeckne coexunenust (12 4)\(364)

3y

Tema 6. Cninptbl. ®eHos

Tema 7. Cnuprtbl. ®eHOJI

9y

[IpenenpHblE OAHOATOMHBIE CIUPTHI. MeTaHon U
ATAHOJI: CTpOEHUE, (UBMYECKUEC U XUMHUYECKHE
CBOMCTBa (peakiuu C aKTUBHBIMU MeETaJUIaMH,
rajioreHoBOJOpOJaMHU, TOPEHUE), MPUMEHEHHE.
Bopoponneie  CBS3M  MEXAYy ~— MOJIEKYJAMHU
cupToOB. JlelicTBME MeETaHOJla W OTAaHOJA Ha
opraHu3M 4esnoBeka. JlabopaTOpHbBIE OMBITHI: —
FOPEHHE CIOUPTOB;, —

OKHCJICHHC OTaHOJIa

okcusom Mmenu(Il).

[IpenenpHble  OQHOATOMHBIE  CIUPTBL:  HU30MEpUH,

kinaccudukanusa. dusnyeckue CBOWCTBA aJIKaHOJOB.
JleMoHcTpalys: pacTBOPUMOCTh CIIMPTOB B BOJIC.
CrocoObl  MOTYyYCHHS U MPUMEHEHHE OJHOATOMHBIX

CIIUPTOB.

XUMHUYECKHE CBOWMCTBA AJIKAHOJIOB: JETUIpaTalvH,
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OKHUCJICHUA, B3aUMO/JICHCTBUE C OPraHN4CcCKNMHN

N HCOPraHWYCCKUMHU KHUCIIOTaMU. [IpeacraBieHUe O

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

HemoHcTpanuu: 1. B3ammopelictBue — 3TaHona

C HATPUCM. 2. Oxucnenue 9THJIOBOTI'O CIIupTa

AUXpoOMaTOM KaJInus (BOSMO)KHO HCITOJIB30BaHUC

BUJIEOMATEPHUAJIOB).

MHoroaTroMHbI€ CIIUPTHI. OTUICHTIINKOIb |

TIIMOCpUH: CTPOCHUC, (1)I/IBI/I‘IGCKI/I€ N XUMHUYCCKHUC

CBOMCTBA (BSaHMO,HGﬁCTBHG CO ICJIIOYHBIMH

MCTalllaMu, KadCCTBCHHas1 peaknus Ha

MHOTOaTOMHBIE CTIUPTHI). JlelicTBHe Ha OpraHu3M
YeJioBeKa.

[Ipumenenne TJIMLIEpUHA 151

OTHUJIICHI'JIUKOJIA. OIIBITHI:

JlaGopartopHbie
B3aMMOJICHCTBHE TIJIMIIEPUHA C THAPOKCHUIIOM

meau(Il).

MHuoroatoMHeIe CIIUPTHI: B3aUMOJIEUCTBHE

C OPTraHN4YCCKUMH U HCOPraHU4CCKUMHA KU CJIOTAMMU.
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[Ipoctbie  3¢uppl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOCTH (PU3UYECKUX U XUMUYECKHUX CBOUCTB.

@deHoJ: CTpOCHHE MOJEKYNbl, (PU3NYECKue u
XUMUYECKHe cBoicTBa. TOKCHYHOCTH (eHoda.
[Ipumenenue dpenona. Beruucnenus
— 110 YPAaBHEHHUIO XMMHYECKOU peakiuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WU
IPOJIYKTa pEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WJIH MPOJTYKTOB PEAKIINH).

deHon:  B3aMMHOE  BIUSHUE  THUIPOKCOTPYIIIHI
u OeH301pHOTO  siipa. OCOOCHHOCTH ~XMMHYECKUX
cBoiicTB (peHoa. KauecTBeHHBIC peakmuu Ha (GEHOIM.

denonopmasibIeTuIHAs CMOJIA.

[IpakTueckas pabora Ne 4. Pewenue
HKCIEPUMEHTANBHBIX 3a7ad 1o Teme «CHUpTHI

U (EHOIIBI.

Ta

Tema 7. Anbaeruanl. KapooHoBbIe KHCJIOTHI.

Tema 8. Anbaernani. Kap0ooHoBbIe KHCIOTBI.

214
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CioxHbie 3pupsbI

Caoxnbie 3¢pupsl. 7Kupbl

AJbneruasl " KETOHBLL. dopmanberus,

alcTaJIbACTUA: CTpOCHHC, (1)I/I3I/I‘IGCKI/IG u

XUMHYECKHUE CBOMCTBA (peaKI_II/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHSI, = KAUeCTBCHHBIC  PEAKIUH).
JlaGopaTopHBI€ OTBITHI:
—  OKHCJICHHE  aJIbJICTHJI0OB  aMMHUAYHBIM

pactBopoMm okcuaa cepedpa(l) u rugpokcumom

meau(Il).
DJIeKTPOHHOE CTPOCHHE KapOOHUJIBHOM TPYIIIIHL.
['omosiornuueckre  psabl  albIETHAOB U KETOHOB:
HU30MEpPHS.
IIpeacraBieHue 0 MEXaHHU3Me peaKIMn

HVKJIGOd)I/IJII)HOFO IIPUCOCANHCHUA aJIbACTHUIOB.

dopMalIbIeTHI, aleTAIbACTH: TOJIYYSHUE M
IIPUMEHCHHE.
buznueckue u

AIIETOH: CTpOEHMUE,

XHUMHMYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA H

80




BOCCT&HOBJ’IGHHH), IMOJYYCHHEC U IPUMCHCHHUC.

Beraucienus: OTIpeNieTICHNE  MOJEKYJISIPHON
(GOpMyIJIBI OPTraHMYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMY) TIPONYKTOB CropaHusi; MO KOJUYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUN /WU
UCXOIHBIX BEIIECTB, — YCTAHOBJIICHHE CTPYKTYypHOM
(GopMyIBI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro

XHMHUYECKHUX CBOMCTB MIIN CIIOCOO0B IMMOJIYUCHUA.

Ypoxk 0600111eHHS] MaTepraia TEMBI.

O,ZIHOOCHOBHI)IG IMpCaCJIbHBIC Kap6OHOBBIe

KACTOTBl. MypaBbUHAasE M YKCYCHas KHUCJIOTHI:
CTpoeHue, PU3NYECKUe U XUMHYECKHE CBOWMCTBA
(cBoiicTBa, 0OmME JUIS  KJacca  KHUCJIOT).
[IpakTuueckast pabora Ne 2. CBoiicTBa pacTBopa

YKCYCHOU KHCJIOTHI.

OCOOEHHOCTH CTpOEHHUST MOJEKYNI KapOOHOBBIX

KuCIoT. M3omepusi wm HOMeHKJIarypa. BogopoaHbie
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CBA3U MCIKAY MOJICKYJIaMU Kap60HOBBIX KHCJIOT.

OIHOOCHOBHBIE IpeacIIbHbIC KapOOHOBBIE
KHCJOTBI:  PEAKUUH C Y4acCTHEM YIJIEBOJOPOJHOIO

paaukana.

MypaBbrHass M YKCYCHas KHCIJIOTBI:  pEaKLHUs

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

OcoOEHHOCTH CBOMCTB MYypPaBbUHOM KUCIIOTHI.
MHmuoroo6pazue KapOOHOBBIX KHUCJIOT.
[IpencraButenu  BBICIIMX ~ KapOOHOBBIX  KHCIIOT:

IMaJIbMUTHHOBAs, JJHUHOJICBAA, JHUHOJICHOBAA KHCJIOTEI.

OcobeHHOCTH CBOMCTB HETIPCACIIbHBIX
H apOMATHUUCCKUX Kap6OHOBBIX KHUCJIOT, III/IKap6OHOBBIX

KUCJIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaﬂ n OJICMHOBAsA KHCJIOTBI KaK
IMpCaACTAaBUTCIIM BbICHINX Kap60HOBI)IX KHCJIOT.
Mpbl1a KaKk COJIM BBICHIMX Kap60HOBLIX KHCJIOT,

UX MOIOIIIEE TEUCTBHE.

[Tonstue O CMHTCTHYCCKHNX MOIOIIHUX CpeACTBax
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CMCO).

Ilonsitue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3C1)I/Ian, AHruapuaax, rajJorcHaHruapuiax,

aMpaax, HUTpuiax.

Cnoxnble  3QUpBl  KaKk  MPOHW3BOJHBIC
KapOOHOBBIX  KHCIOT. [ WApONM3  CIIOXKHBIX
3(upoB.

Cnoxnsie 3¢upsl. ['oMonoruueckuit psia, oOIas

dbopmMyna, u3oMepusi 1 HOMEHKIIATypa.

[IpakTrueckas paboTta No 3. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/a4 II0 TEMC «Kap6OHOBI>I€

KUCTOTHI. CIIOKHBIE YPUPBI».

Kupel. I'maponu3 xupoB. [IpumMeHeHHE XUPOB.
buonorunueckas posb XupoB. Beruucienus: —
0 YpPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00BbEMa, KOIMYECTBa HMCXOJIHOTO BEIECTBA WIIU
WU3BECTHBIM  Macce,

NPOJAyKTa peakuuu IO

00bEMyY, KOJMYECTBY OIHOTO U3 HMCXOJIHBIX
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BEIIECTB WU MPOJAYKTOB PEAKITUN).

XKupsi: cTrpoenue, puanyeckue CBOMCTBA.
OCcoOEHHOCTH CBOWCTB KHUPOB, COJEPKAIIUX OCTaTKU

HEMIPCACIbHBIX JKUPHBIX KUCJIOT. >KI/IpBI B IIpHUPOJC.

Koutponsnass ~ paborta: «Kucnoponcoaepxamiue

OPraHUYCCKHUEC COCAUHCHUS.

2y

Tema 8. YrieBoanl

Tema 9. YrieBoabl

649

VT1eBoabl: COCTaB, KJaccudukanus

yIIeBOJOB (MOHO-, JU- U MOJUCAXapuibl).

['mroko3a — MPOCTEUIIAIN MOHOCaXapumI:
OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, (hU3HUECKHUE
U XHUMHUYECKHE CBOMCTBa (B3aMMOJICHCTBUE C
rugpokcuaom Meau(Il), okucieHne aMMuayHBIM
pactBopoMm okcuzaa cepedpa(l), BoccraHOBICHHE,
OpoKeHHE TIIFOKO3bI), HaXOXKJICHHE B TPUPOJE,
npuUMeHeHHe, Onosoruyeckas poiab. GoTocuHTE3.

@pyKTO3a KaK U30MEP IITIOKO3BI.

OnTuueckas HN30MCPH. KOHB‘—I&TO-HCHH&H
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TayTOMEpHUA Ha NPpUMEPEC MOJCKVIBI TJIFOKO3HBI,

IpoeKIMU Xeyopcea, (X,B'aHOMeDBI TJIFTOKO3HI.

MoHocaxapuapl:  rajgakrosa,  pu0o3a,  JIe30K-

cnpn6o3a. du3nyeCKUe CBOMCTBA U HAXOXKICHME

B nipupoze. Jlaboparopubiii onwiT: B3aumoneiictue

pacTBopa TII0K03bI ¢ rugapokcuom meau(Il).

Caxaposa —  HOpCACTABUTCIIb JHMCaXapHuI0B,
TUAPOJIN3, HaXOXKJICHHNC B IIpUpoac )41
IIPUMCHCHUC. KanMaJI N OCJJIK0JI03a KakK

npupoaHble nonuMmepsl. CTpoeHue Kpaxmaia u

HEUTt0N03bl.  Du3nMUeckhe U XUMHYECKHE
CBOMCTBa KpaxMasia (THApPOJIN3, KauyeCTBEHHas
peakiusi ¢ uoaom). JlaGopaTopHbIi ONBIT: —

B3aMMOJICHCTBHE Kpaxmaja C HOJIO0M.

I[HC&X&pPII[I;I: MaJIbTO3a n JJaKTO34a.

BoccranaBnuBaromme U HEBOCCTAaHABINBAIOIIINE
nucaxapunabl. llomucaxapuasl: rukoreH. CrpoeHue

MAaKpOMOJICKYJI I'TMKOI'CHA.
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XUMHUYECKHME CBOMCTBA LEJUIOJIO3bl: TUIPOJINU3,
nosyuyeHue a¢upoB  1ewono3pl.  [lonstue 06
UCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a, alleTaTHBIN

MIENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coegquneHus (3 1)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJI0TBI. Beaaku

Tema 10. AMUHBI. AMHUHOKHUCJIO0THI. 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: anudaTruueckue
U apOMaTUYECKUE; NEpPBUYHBIEC, BTOPUYHBIC
U TPETUYHbIE.  AMUHBI: U30MEPHUSL. Crnioco0b1

MOJIYYCHUSI U MMPUMEHEHHE annupaTUIeCKUX aMHHOB.

[Tomy4yenne anuIMHA U3 HUTPOOEH30Ia.

BzanMHoe BiusHHE I'pymninr atToMOB B MOJICKYIIC

AaHWJINHA. OcobOenHocTH XHUMHYCCKHUX CBOMCTB
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aHunuHa. KadecTBEeHHEBIC p€akuyn Ha  aHWJIMH.

AMUHBI: AJKWIMPOBAHMUE, B3aUMOJICHCTBUE

NEPBUYHBIX AMHMHOB C a30TUCTOM Kuciorou. Comm

ANIKUJIAMMOHUS.
AMWHOKHUCIOTBI Kak ampoTepHbIe
OpraHhyeckue coeauHeHus. @Dusznueckue W
XUMHYECKUE  CBOMCTBA  aMHUHOKHUCIOT  (Ha
npuMepe TiMIMHa). buonorudeckoe 3HaueHUE
aMUHOKHUCNOT. [lenTuasl.
Homenknarypa U U30MEPHSL. OTtaenbHbIC
NPEACTABUTENN O-aMUHOKHUCJIOT: TJIMLWH, AaJlaHWH,

d)eHI/IJIaJIaHI/IH, CCPHUH, INIYTaMHWHOBAA KHUCJIOTA, JIM3HUH,

mucrterH. Onrthyeckasg HW30MEpUsS aMHUHOKHCIOT: D-

u L-aMHUHOKHUCIIOTEIL.

Peakius moaukoHeHcauy, 00pa3oBaHre MENTHIHOM

cBs3u. JleMoHcTpanus: PactBopeHne OeKOB B BOJIC.

benku kak IMPpUPOAHBIC BBICOKOMOJICKYIIAPHEIC

COEMHEHMUSL. IlepBuunasi, = BTOpUYHAsA U
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TpeTUYHAas CTPyKTypa OenkoB. XUMUYECKUE

CBOMCTBAa OEJIKOB: THUAPOIM3, JEHATypaLHs,

KayeCTBEHHbIE peakuuu Ha OeJIKH.
JleMoHCTpanuu: — JAeHaTypauusi OenKoB mpu

HarpCBaHuH, — IBCTHBLIC PCAKIITNHN OEJIKOB.

ITonsTue 06 A30TCOACPKAITHNX T'CTCPOINUKIITNYCCKNX

COEJIMHEHUSX. [TMpUMUIMHOBBIE Y IYPUHOBBIE
OCHOBaHMs.  HyKJIeMHOBBIE  KHMCJIOTBI: _ COCTaB,
CTpOEHHUE U OMOJOTHYeCcKas POJlb.

[IpakTryeckas paboTta No 6. Pemenne
AKCIIEPUMEHTATBHBIX 3a1a4 1o TEME

«A30Tcozlep>1<aume OpPraHUYCCKUC COCOINHCHUA.

Pa3ned. 5. Boicokomounekyasipubie coequHerust (1u)\(54)

1u

Tema 10. IlnacTmaccel. Kayuyku. Boiokna

Tema 11. BoicokoMoJieKYJISIpHbIE COEINHEHUSA

5y

OcCHOBHEBIE IIOHATHUA XUMHUHN

BBICOKOMOJICKYJIAPHBIX COGI[HHCHHﬁZ MOHOMCD,
IIOJIUMCED, CTCIICHDb

CTPYKTYpHOE  3BEHO,

[MoJIMMEepHr3aln, CpCaAHAA MOJICKYJIIPHAsA Macca.
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OCHOBHBIC METO/bI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHECHUN —
MOJIMMEPU3ALIHS u MMOJUKOHACHCAIIHUS.
I[InactMacchl  (DOJIMDTUICH,  MOJIHWIPONUIECH,

INOJJUMBUHWIXJTIOPUA, HOJII/ICTI/IDOJ'I). HatypalibHbIi

N CHHTCTHYCCKUC KAaY4YVKH (6VT8.I[H€HOBBII>1,

XJIOPOIIPEHOBBI W M3OMPEHOBHBIN). BoJiokHA:

HaTyYpaJbHBIC (XJIOHOK., mepcCTh, IIIéJ'IK),

WCKYCCTBEHHBIE (AlleTaTHOE BOJOKHO, BHCKO034),

CHHTCTHYCCKHUC (KaHDOH )41 JIAaBCaH).
]_—[eMOHCTpaHI/Iﬂi — O3HAaKOMIJICHHC C 06pa3uaMH
IMPUPOAHBIX 151 HCKYCCTBCHHBIX BOJIOKOH,

IUIacTMAacc, KayuyKoB.

IIpeacrasieHue O CTEPCOPECTYIAPHOCTHU
1 HaAMOJCKYJISIPHOM CTPYKTYPEC IIOJIHUMEPOB,
3aBHUCHUMOCTD CBOMCTB IIOJIMMECPOB oT nux

MOJICKYJIIPHOI'O 1 HAAMOJICKYJIAPHOI'O CTPOCHMA.

JlemoHCTpanus 00pa3oB pe3uHbl. BuaeodparmeHt
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«BynkaHn3zanus pe3suHb».

[Tpaktuueckas pabora Ne 7. PemieHue skcrepumeH-
TaJpHBIX  3amady 1o  TeMe  «Pacmo3HaBaHue

OpraHUYCCKUX COCI[HHCHHfI».

IInacTMaccsr: MOJIMMCTUIIMCTAKPUIIAT, IIOJIN-
Kap60HaTBI, HOJ'II/IBTI/IJ'IeHTepC(bTaHaT. Yunuzanus
)51 Hepepa60TI<a IJ1aCTHUKaA. aﬂaCTOMepBIZ CHJIMKOHBI.

Ilonumepsl  cnenuaJbHOIO HA3HAYCHMS (TCd)J'IOH,

KEBJIap., QJICKTPOIIPOBOAAIIMNC IOJIUMCEPBHI,

OnopasiiaraeMble MOJUMEDHI).

[IpakTryeckas paboTta No 8. Pemenne
AKCIIEPUMEHTANBHBIX 3aJladu 1o Teme «Pacro3HaBaHue

mIacTMacC 1 BOJIOKOH»

1u

Pa3nen 6. Utorosoe nosropenue (14)\(3u)

34

HNroroBasi kKOHTpoIbHAA padoTa 3a Kypc 10

KJIacca

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXKTY

Pa3iInYHBIMHU KJIaCCaMHU OPIraHHYCCKHUX COGHHHGHHﬁ.
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Beruucnenms: —  ompeneneHue  MOJICKYJISIPHOMN
(GOpMyIIBI  OPTraHMYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJSIIIMX B €r0 COCTaB; IO Macce
(00BEMY) TIPONYKTOB CropaHus; IO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/WIH
UCXOIHBIX BEIIECTB; — YCTAHOBJICHHE CTPYKTYpHOU
(GopMyIBI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro

XHMHUYECKHUX CBOMCTB MJIN CIIOCOO0B IMMOJIyuCHUA

1 u B Hexea10, Bcero 34 u

3 4 B HeaeJ10, Bcero 102 g

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O IPEJIMETA «XUMMWS»

11 KITACC «OBIIIAAA U HEOPTAHUYECKASA XUMUSA»

Ba3oBnblii yposenn (1 yac)

Yrayoaénnnlii ypoBensb (1+24aca)

Kon-Bo Kon-Bo
4acoB Pa3nen 1. Teoperuueckue ocHOBBI xumMum (134\37 u) 4acoB
34 Tema 1. Ctpoenue atoma. Ilepuonnuecknii 3aK0H 1 94

Iepuoauveckas cuctemMa xuMuueckux 3jgeMmenToB . U. MenaeneeBa
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Xumudueckud 3neMeHT. AtoM. Sapo aroma,

HU30TOIIbI.
KopnycKyJIsipHO-BOJTHOBOM JAyaJn3M, JBOWCTBEHHAS
npupoaa  3nekTpoHa.  CTpoeHue  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBLIC YHCJIA.
Pacnipenenenue 3JIEKTPOHOB 1o aTOMHBIM
opOuTasM; OPUHIMI MUHUMYMA DHEPTUU, MPUHIUI
Ilayau, mpaBujio XyHjia.

DNeKTpOHHAs 00oJI0YKa. DHEpPrTUYECKUE

YpOBHH, IOYPOBHH. ATOMHBIE opOuUTanu, S-, p-,

d-amementbl.  OCOOGHHOCTH  pacIpeesICHUs

AJIEKTPOHOB MO OpOUTAISIM B aTOMaX 3JIEMEHTOB
IIEPBBIX DOneKkTpoHHas

YETBIPEX  IEPUOJIOB.

KOH(UTYypaIys aTOMOB.

DONeKTpOHHBIE KOH(QUTYpallud aTOMOB 3JEMEHTOB

MEPBOTO —  YETBEPTOrO  IMEPHUOAOB B OCHOBHOM

U BO30YKIEHHOM COCTOSIHUH, AIEKTPOHHBIE

KOH(UTypaIiyi HOHOB.
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ITonsarue 00 OHCPIruu MOHMU3aAMH, SHEPIrunu CpoaCTBA

K BJEKTPOHY. DIEKTPOOTPULATENBHOCTb.

Ilepponnueckuin 3akoH u  llepuogmueckas
cUcTeMa XUMHYeCKMX diaemeHTtoB J[. W
MengaeneeBa. CBA3b MEPUOJAUYECKOTO 3aKOHA U
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX
anemenToB JI. WM. MenneneeBa ¢ COBpEMEHHOU
TEOpUE CTPOCHUSI aTOMOB 3aKOHOMEPHOCTH
W3MEHEHHUSI CBONCTB XUMHYECKHUX DJIEMEHTOB
U 00pa3yeMbIX HMH TPOCTBIX M  CIIOXKHBIX
BEILIECTB MO TpynmnaM MU MepuoaaM. 3HA4YCHUE
nepuoanyeckoro 3akona /. 1. Menpaeneesa.
JdeMoHcTpanus
Buner  Tabmun  «llepuonmueckas — cucrema

xumuueckux aneMeHToB JI. 1. MenneneeBa»

O00011IeHIE U cCUCTEMATU3AIHSA 110 TEME.

Pa6ora ¢ Tectamu B hopmate EI'D

YPOK KOHTpOJIS 3HAHUM MaTepUAIIA TEMBI
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PaGota ¢ recramu B popmare EI'D

44

Tema 2. Ctpoenue BemecTsa. MHOrooopasue BemecTs

10 g4

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buibl
XUMUYECKOU CBsI3U (KOBaJICHTHAs] HEMOJIApHAS U
MeTaNInyecKas).

ImoJsIpHasd, HMOHHAas“,

MexaHu3Mbl O6p3,30BaHI/I$[ KOBAJICHTHOM

XUMUYECKOU CBsi3M (OOMEHHBI U JOHOPHO-
CBSI3b.

AKIENITOPHBIN). Bonoponnas

BajieHTHOCT®E.

9H€pl‘I/IH H JTJINHA CBA3H. HOHprHOCTB,
HaIllpaBJICHHOCTb W HACBIIIACMOCTDH KOBAJICHTHOU
CBA3H. KpaTHLIG CBi3H. BOI[OpOI[HaH CBA3b.

MexMOJIEKyIApHBbIE B3AUMOIEUCTBUS

BanentHOCT, U BaJICHTHBIE BO3MOKHOCTH aTOMOB.

I'ubpuaunszams ATOMHBIX OpOUTAIEH. CBs3b
AIICKTPOHHOM CTPYKTYPBI MOJICKYJI C Ux
rCOMETPUICCKUM CTPOCHHEM (Ha npuMepe

COEAMHEHU PJIEMEHTOB BTOPOTO MEPHUO/IA).

94




DIIEKTPOOTPULATENBHOCTh. CTENEHbh OKUCIICHUS.

Honpl: kaTmoHsl W aHUOHBI.  BemiecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.
3aKOH MOCTOSIHCTBA COCTaBa BeNISCTBA. THIIBI
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA BEILIECTB.
JdemoHcTpanus

MOI[eJII/I KPpUCTAJNIMYCCKUX peHIéTOK

HpC,HCTaBJ'IeHI/ISI O KOMIINICKCHBIX COCOMUHCHMUAIX.

CocraB KOMITJIICKCHOT'O HOHAa: KOMIIJICKCO-

06pa30BaTCJII>, JIUTaHbI. KoopanHalmoHHOE YMCIIO.

HomeHnkinatypa KOMITJICKCHBIX COCIMHCHMHU.

3HAYCHUE KOMILJICKCHBIX  COCIMHCHUM. [lonsTue

0 KOODJIVHAIIMOHHOU XUMUH.

[lonsTre 0 nucnepcHbIX cuctemax. McTuHHbIE U

KOJUIOMAHBIE  pacTBOpbl.  MaccoBas  n1oms

BEIIIECTBA B pacTBOpE.

CriocoObl  BBIp@)KEHHUSI KOHIIGHTPAIMA PACTBOPOB:

MacCoBas JOJIA BCIICCTBA B PaCTBOPC, MOJIIpHAA
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KOHLCHTpAIM.

Hacpimenneie Y HEHACBILLICHHBIE pacTBOpHI,
pacTtBOopuMOCTb. KprcTtammoruaparsl.

Bbruucienus
C UCIIOJIb30BAHUEM  TIOHATUH  «MaccoBas  JIOJIS
PacTBOPEHHOTO BEILECTBA, «MOJISIpHAs

KOHICHTPAIIUA»

Knaccuduxaiys HEOpPraHMYECKUX COSTUHCHHM.
Homenkiatypa ~ HEOpPraHMYE€CKMX  BEIIECTB.
['eHeTnueckass CBs3b HEOPraHUYECKUX BEIIECTB,

IMPUHAJICKAIIHUX K PA3JIMYHBIM KJIaCCaM

64

Tema 3. XumMnueckue peakiuu

184

Borunciienus
— Macchl BellecTBa UM 00bEMa Tra3oB 1O
WU3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WIHU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIINH BEIIECTB;
— MAacCOBOM JOJM U MOJSIPHOW KOHLIEHTPaUUH

BEIIIECTBA B PaCTBOPE
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Boiuuciaenus

— Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTa

peakuuMu, €ciu OJHO U3 BEIIECTB JaHO B BUJE
pacTBopa C ONPEAEIEHHON MacCOBOM OJIEH
pacTBOPEHHOIO BEILIECTBA

Xumuueckas peaxuus. Knaccudukanus

XUMHUYECKUX PEaKIUd B HEOPraHMYECKON H

OPraHN4YeCcKON XMMHUHU. 3aKOH COXPaHEHHS] MaCChl

BEILIECTB;, 3aKOH COXPAHEHUS W MPEBpaIlCHUs

SHEPIUM NPH XUMUYECKUX PEAKIIUIX.
TennoBeie 3¢ exTsI XUMUYECKUX  PEaKLH.
TepmoxuMH4ecKkre ypaBHEHUS.

Bbruuciienus

— TeruioBoro 3¢ dexra peakiuu

CkopocTh  peakuu, €€ 3aBUCUMOCTb  OT

paznu4HbIX (pakTopoB. OOpaTHMbIe pEaKIIUU.

Xumnueckoe paBHoBecue. DakToOpel, BIUSAIOLINE

Ha COCTOAHUC XHUMHNYCCKOI'O PaBHOBCCHA.
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[Tpunanun Jle Hlarense.
IIpakTnueckas padora
Ne 1.

Brnusaue paznauuHbix  (akTOpoB  Ha

CKOpPOCTbh XMMUYECKOHN PEaKIUH.

['omorenuele wu IFCTCPOTCHHBIC  PCAKIIHUH. Karanm3

" KaTaJIN3aTOPHI.

KoHCTaHTa XMMHYECKOTO PaBHOBCCHA. cDaKTOpBI,

BIIMSIIOIIME HA TOJOXEHUE XUMHUUYECKOTO PaBHOBECHS:

TeMIepaTypa, JaBJICHUE W KOHUEHTpPAllUU BEILECTB,

y4yacTByromux B peakuu. [Ipunmun Jle [larense.
IIpakTuyeckas padora

Ne 2. Bnustnue paznuyHbiX (aKTOPOB Ha MOJIOKEHHE

XUMHUYCCKOI'O paBHOBCCH:I.

DnekTponuTuueckas auccounanus. CUIbHbIE U
ciaObIe AIEKTPOIUTHL. Peakinu HOHHOTO
oOMeHa.

JlabopaTopHas pa6ora

— MPOBEJICHUE PEAKIUi HOHHOTO OOMEHa
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Bemmonnenne ympaxseHuid no temam: CHIbHBIE
U ci1a0ble IeKTPoauThl. CTENeHb TUCCOLMALIUN.

Peaxiiuu nosHoro oomMeHa.

Pemenue 3anay no reme: XUMHUECKOE PaBHOBECHE

CunbHble u  cnabbie  snektponuThl.  Cpena
BOJTHBIX pacTBOpPOB BEIIECTB: KHucnas,
HEUTpaJIbHAas, LIEJIOYHAS.

IloustTne o BogopoaHoM mokazarene  (pH)
pacTBoOpa. I'maponus OpPraHHYECKUX 5

HCOPTraHWYCCKHUX BCIICCTB.

JlaGopaTropHnasi padora
— OIpelesieHNue Cpeibl PacTBOPOB BEIIECTB C

IIOMOLIBIO YHUBEPCAIBHOTO UHIMKATOPA.

HNonHoe mpowsBedaeHue Boabl. Cpega  BOJHBIX

pacTBOPOB: KHCJIOTHasi, HEWTpalibHasA, MIEIOYHAs.

Bonmopoansiii moka3zatens (PH) pactBopa.

['maponus comneil.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC PCaKI M.
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JemoncTpanus
Pa3znoxeHnue mnepokcuaa BOAOPOAA B IIPUCYT-

CTBUM KaranuszaTopa. lloHsATue 00 3neKTposuse

pacmjaBOB M pacTBOPOB cojaei. IIpumeHeHue

QJICKTPOJIM34A.

OKHUCINTEILHO-BOCCTAHOBUTEIbHBIC peaKiuu.
Crenenp okucienusa. OKHUCINUTEIb U BOCCTAHOBUTED.
[Iporeccer OKMCJICHUS 1 BOCCTAHOBJICHHUSL.
Baxnelnme OKHCIMTEIN YU BOCCTAaHOBHUTEIU. MeTon

QJICKTPOHHOI'O OanaHca

9JI€KTpOJIPI3 PaCTBOPOB U paCIlIaBOB BCUICCTB.

Kontponshnas padota 1 (1monyroaue)

KontposbHas padota 1 (Tect B popmare EI'D)

Pa3nen 2. Heoprannyeckas xumus (174\534)

94y

Tema 4. HemeTaibl

29 4y

Borunciienus
— maccel (00b€Ma, KOIMYecTBa BEIIECTBA) MPOIYKTa
peakiuu, €ecild OJHO U3 BEUIECTB JAaHO B BUJIE

pacTBopa  C ONPEACIEHHOM  MAacCOBOM  JIOJIEd

100




PAaCTBOPEHHOIO BELIECTBA

Boruuciaenus
— JIOJIM BBIXOJIAa MPOAYKTA PEAKIIUUA OT TEOPETUUECKHU

BO3MOXXHOT'O

Hemerannbl. [Tonoxenue HEMCTAJIJIOB B

[Tepuonnueckon cucTeMe XUMHUYECKUX
snemeHToB J[. M. MengeneeBa m 0COOCHHOCTH
CTPOEHHUS aTOMOB.

JdemoHcTpanumn

1. O6pa3iel HEMETaJIOB.

Bonopoa. Tlonyuenue, ¢usudyeckue u XUMUYECKUE
CBOMCTBa (peakuMH C MeTajulaMd W HEMETaJulaMu,
BOCCTAHOBHTEJIbHBIE CBOMCTBA).

JlaGopaTopHblie ONbITHI
1. KauecTBeHHBIE peaKIIMM HA HEOPTAHUYECKUE HOHBI

¥ KaTHOH BOJIOPO/IA.

['mapunasl. TONIMBHBIE 3JIEMEHTHI.

Pu3nyecKue CBOMCTBA HEMETAIUIOB. AJUIOTPONUS

101




HEMETAUIOB (Ha TpUMeEpe KHUCIOPOJa, CEpHI,

docdopa u yriaeposa).

Kucnopon u 030H. Yriepon, HaXoJI€HUE B IPUPOJIE,

QJUIOTPOINHbIE ~ MOAUUKAIUMU.  AKTHUBUPOBAHHBIN

YIrojb, az[cop6u1/151. DynaepeHsl, rpad)eH, YIJICPOJHBIC

HAHOTPVOKHU.

JlemoHcTpanun
2. l'openue cepsl, hocdopa, xenesa, MarHus
B KHCIIOPOJIE.
JlaGopaTopHbIe ONBITHI.

2. [lony4yenue u coOupaHue ra3os.

XMMHUUYECKHUE CBOMCTBA BAXKHEHIIINX HEMETAJIIOB

rajoreHoB MU MX COCJWHEHUM  (OKCHUJIOB,

KHUCIIOPOJICOAEPKAIIMX ~ KHUCJIOT, BOJAOPOIHBIX

coenuHeHuii). IIpuMeHeHHEe TraJOreHOB W UX

COEeIMHEHUMH.

["a;moreHoBOAOPOASI. Baxneiimue KUCJIOPOA-

coacpiKamunue COCANHCHNS I'aJIOI'CHOB.

102




JlaGopaTopHble Y MIPOMBIIICHHbBIE CIOCOOBI
MOJIy4eHUsl rajioreHoB. [I[puMeHeHne rajloreHoB U UxX

COEJIMHEHUU.

XUMHUYECKHAE CBOMCTBA BAXKHEUIINX HEMETAJJIOB.

Cepa u eé€ coemunenus. (OKcHUIBI, KHUCIOPOJ-

coeprKalme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). [lpumenenue cepsl U €€
COCIMHEHUH.

Cepa. Haxoxnenue B mpupoje, CrocoObl MOTy4eHus,
¢dbusnueckue u xummuueckue cpoiictBa. CepoBoaopo,
cyabduabl. Oxcum cepol (1V), oxcum cepor (V).
CepHucTas M cepHas  KUCIOTBI M UX  COJIM.
Oco0eHHOCTH CBOMCTB CepHOM KHCIOTHI. [IpumeHeHue

CEpbI U €€ COCTMHEHUM.

JlabopaTopHbie Y MIPOMBIIILICHHbIE CIIOCOOBI

MOJIy4YeHUsI KHUCIopona. PU3MYECKHue U XUMHUYECKUE
Y O30HA. [Ipumenenue

CBOMCTBa KHUCJIOpOoJa

KHCJIOpOda 1 O30HaA. OKCI/II[I)I H IICPOKCHUIBI.
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XUMHUYECKUE CBOMCTBA BAXKHEUININX HEMETAJIIOB.

Azota u ero  coemuHeHus.  (OKcuUIBI,

KHUCIIOPOJICOAEPKAIINE KHUCIOThI, BOJIOPOJIHBIC

coenuHenus). llpumenenne azora U e€ro

COCIMHCHUM.
Azot. HaxoxxaeHue B mpupojie, CriocoObl MOTydeHHUS,
dbuzuyeckue ¥ XUMHUYECKHE CBOMCTBA. AMMMAK,
HUTPUJIBL.
Oxcunpl a3ota. A30THCTasi W a30THAs KHUCJIOTHI U UX
comi. OcoOEHHOCTH CBOMCTB a30THOW KHCJIOTBHI.
[IpuMeHeHrHe a30Ta U €ro COE€IMHEHUM. A3OTHBIE
yIno0peHus.

XUMHYECKHUE CBOMCTBA BAKHEHUIIIHNX

HeMetauioB. ®dochop W ero coeaUHEHUS.

(Oxcunpl,  KHUCIOPOACOIAEpk AUIUE  KUCIOTHI,

BOJOPOJHBIE COCIMHEHUA ). [Ipumenenue

docdopa u ero coeTMHECHHI.
®ochop.  Haxoxknmenme B mpupome,  CrocoObI
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MoJy4eHHsI, (U3UYECKUE W XUMUYECKHE CBOMCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, dhochopHas

KHUCJIOTa U €€ COoJIn

MetadochopHas u tupodochopHas KHUCJIOTHI,

dbochopucras u dhochopHOBATUCTAS KHUCJIOTHI.

[Tpumenenue docdopa U €ro COEAMHEHUH.

®dochopHbie ynoodpenus.

XHUMHUYECKHE CBOMCTBA BaXHEHIINX HEMETAJIOB
(yrmepoga ¥ KpeMHHUS) M HMX COCIUHEHHUI
(OKCHUIOB, KUCJIOPOACOAEPKALIUX KHCJIOT,
BOJIOPOJIHBIX COCTMHEHUN ). [Ipumenenue

yriaepoaa, KpECMHUA 1 HUX COG,ZIPIHGHPIﬁ.

OU3NUECKUE U XUMHUYECKHME CBOWCTBA  IMPOCTHIX
BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. OKcun yrieposaa
(1), oxcun yrnepoma (IV), yrompHas kuciora u eé€
COJIN. [IpumeHeHHe  TPOCTBIX  BEIIECTB,

00pa30BaHHBIX YTIIEPOJIOM, U €r0 COSAUHEHHUH.

Kpemnauii.  HaxoxnaeHue B mpuposie,  CHOCOOBI
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NOJIy4eHHsI, (U3MUYECKUE U XUMUYECKHUE CBOICTBA.

Oxkcun kpemuus(1V), KpEeMHUEBas KHCJIOTA,

ciwimkatel. [IpuMeHeHne KpeMHUs U €ro COeIUHEHUN.

CrtexJ1o, ero noy4eHue, BUIbl CTEKIIA.

Boruuciienus

BCIICCTBA HJIN 0o0béMa rasoB IIO

MaccChl
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcce WIH
00BEMY OJHOrO M3 YYaCTBYIOUIUX B PEAKIUU
BEILECTB;

Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIUU, €CIIU OJHO U3 BEIIECTB

HMCCT IIPUMCCHU

IIpakTuyeckue padoTbl
No 3. Pemienue skcnepMMEHTAJIbHBIX 3a/a4 IO TEMeE

«l"aJIoreHnIy.

IIpakTHyeckue padoThl
No 4. Pemienue sKCIiepUMEHTANIBHBIX 3a7ad MO TeME

«Cepa u e€ coeTuHEeHU .
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IIpakTH4eckue padorTsl
Ne 2. Pemenune skcnepuMEHTaNbHBIX 3a4ad IO

Tteme «HemeTamisn)

IIpakTHyeckue padornl
Ne 6. Pemenue skcniepuMEHTaIbHBIX 3a7ad MO TEME

«A30T, hochop U UX COCTUHCHUSY.

KontposbHas padora 2

O0o06m1eHne u CHCTEMAaTH3aIus 10 TEME
«Hemetanmnby. Pemenue 3agau B popmare EI'D
8u Tema 5. MeTa/ibl 244q

MeTanmnsl. ITonoxxenue METaJlJIOB B

[Tepuonnueckoi CHUCTEME XUMHYECKHX

snemenToB [[. M. MenneneeBa. OcoOeHHOCTH

CTPOCHHS  DJIEKTPOHHBIX  000JOYEK aTOMOB

METaJIJIOB.

JdemoHcTpanumn

— o0pa3impl METAIIIIOB

OOmass  xapakrtepuctuka MeTawioB  |A-Tpynmbi
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[Iepyoguueckol CHUCTEMBI XUMHYECKUX DIIEMEHTOB.
Harpwnii Y KaJuu: [I0JIy4YEHHE, duznueckue
Y XMMUYECKUE CBOMCTBA, IMPUMEHEHHUE IIPOCTHIX
BCIIECTB U UX COCAUHCHUI.

JlemoHcTpanun
- B3aumonelcTBUE IIENOYHBIX U HICJIOYHO3EMEIbHBIX
METaJyIOB € BOAOM  (BO3MOXKHO  HCIOJIb30BaHHE

BHIEOMATEPHAIOB)

Obmass  xapakrepucTtuka MeTtamuioB ||IA-rpynisl
[leppoanyeckoil CUCTEMBl XUMHUYECKUX JIJIEMEHTOB.
Maruuifi ¥ Kajuelluid:  moJiydeHue,  (HU3NYECKHe
U XUMUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX
BEIIECTB M UX coequHeHuii. JKECTKOCTh BOJEI

U CITIOCOOBI €€ yCTpaHEHUHI.

XUMHYECKHE CBOMCTBA BaXHEHUIINX METAJJIOB
(HaTpui, KaJMi, KaabliMH, MarHuu, aJlOMHHUH,
IIUHK, XpOM, K€JI€30, ME/Ib) U UX COCTUHECHUH.

JlaGopaTopHble ONBITHI
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— KAQ4YE€CTBEHHBIC PEAKIIMM HA AHUOHBI U KaTHOH
aMMOHUSI;
— B3aUMOJCUCTBUE TUAPOKCHUIIA ATIOMUHHS C

pacTBOpaMu KUCIIOT U LIEJIOYEH;

—  KAQYeCTBEHHBIC PEaKIMU Ha  KATUOHBI

METaJJIoB
AJIOMUHUN: TIOTy4YeHUE, (PU3HUYECKHE U XUMUUYECKHUE
CBOMCTBa, MNPUMEHEHWE IMPOCTOr0 BEIIECTBA U €T0
coequHeHu.  AmddoTepHble  CBOMCTBAa  OKCHa
U TUAPOKCUAA  AJIOMUHUS,  THJIPOKCOKOMILUIEKCHI
AJIFOMUHHSL.
O6006m1eHune u cucremMaru3aius no reme «MeTtaibl
riaBHOU nmoArpymmbs». Tect B popmarte EI'D

O6mue  ¢u3uyeckue  CBOMCTBA  METAJUIOB.

CmiaBel METaIOB. DJIEKTPOXUMHUUYECKUU PpAll

HaIpsHKEHUA METAJIIOB.
JdemoHcTpanumn

— KOJUICKI U «MeTanibl U CIJIaBbI».

109




— B3aUMOJICICTBUE MEIN C a30THOU KUCIIOTOM

Pa3IMYHON KOHIEHTPALUU

OOmast ~ xapakTepUCTHUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn)  Ilepuoguyeckoit  cuCTEMBbI
XUMUYECKUX DJIEMEHTOB. DU3MYECKHUE U XUMUUYECKHUE
CBOWICTBA XpoMa M ero coeauHeHud. OKcuubl
u ruapokcuasl xpoma (1), xpoma (I1) u xpoma (VI).
XpomaTrbl W IMXpPOMAThl,  UX  OKHUCIUTEIbHBIC

CBOMCTBA. HOHy‘ICHI/IC " IIPUMCHCHUC XpOMa.

duznyueckrue 1 XUMUYECKUE CBOWCTBA MapraHiia U ero
coequHeHui. Baxueimue coequnenus mapranma (1),
maprania (I1V), maprauna (V1) u mapranna (VII).

[IepmaHranat Kajius, €ro OKUCIUTEIbHBIE CBOMCTBA.

OO0ume CriocoObl  TOJYyYEHHUs]  METaJLIOB.

Meramnyprus

PaCHDOCTDaHeHI/Ie XUMHYCCKHUX DJICMCHTOB-MCTAJJIOB

B 3eMHOU Kope. DPusmyeckue u XUMHUUYECKUE CBOMCTBA

)Kene3a U ero coeauHeHud. OKCHIBI, THIAPOKCHUJIBI
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ucomun xenesa (1) wmoxeneza (lll). Ilonyuenue

" IPUMCHCHUEC JKCJIC3a U €TO CILJIaBOB.

MGI[BI IMOJIYUCHHUC, (I)I/I3I/I‘I€CKI/IG Hn XUMHYCCKHEC

CBOﬁCTBa, IMPUMCHCHHUC TIIPOCTOro BCIICCTBA MU €TI0

COECIMHEHUH.
[Muuk: momydyeHue, (PU3UYECKHE U XUMHUYECKHUE
CBOMCTBA, NPUMEHEHHUE MPOCTOr0 BEIIECTBA H E€r0

coenuHeHU.  AMdoTepHble  CBOWCTBA  OKCHJA

U TUAPOKCHUAA IUHKA, THAPOKCOKOMINJIICKCHI IIMHKA.

Koppo3us meTaios. CnocoOBbl 3allIUTELI ~ OT

Koppo3uu. [IpuMeHeHHUEe MeTaIOB B OBITY H
TEXHUKE.

Boruucienus
— pacuéThl MacChl BEIIEeCTBA MIM 00BEMA Ta30B
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WM 00BEMY OJTHOTO M3 YYaCTBYIOIIHMX B PEAKITUN
BEIIECTB; Pacu&Thl Macchl (00bEMa, KOTMYECTBA

BEILECTBA) MPOIYKTOB PEAKIINU, €CIU OJIHO U3
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BEILECTB UMEET MPUMECH;
— pacuéThl Macchl (00bEMa, KOTMYECTBA
BELIECTBA) MPOAYKTa PEAKIINH, €CIIA OJHO U3
BEIIECTB JaHO B BUJE PACTBOPA C ONPEIECIEHHOU

MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA

IIpakTHyeckue padoTsl
Ne 7. Pemenue sKkcrneprMEHTANbHBIX 33734 [0 TEME

«MeTtayiibl TOOOYHBIX ITOTPYIII.

O060011tene u cucremaruszanus no teme: «OOIme
cBoiicTBa MeTayioB. OOmMe CHocoObl MOTydYEHUs

MeTtajioBy. Pabora ¢ recramu B popmare EI'D

IIpakTU4eckue padoThI
No 3. PemieHue skCriepuMEHTAIbHBIX 3a7a4 10

TteMe «MeTauibD».

O0o00meHe u cucreMarTu3anusa 1o teme «MeTauibl

no6ouHoU moarpymnmb». Tect B popmate EI'D

O0001IeHne U cucTeMaTu3anus no reme «MeTauiby.

TectupoBanue\Pemienre 3aga4 B popmare EI'D
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I'eHeTnueckas cBSI3b BCIICCTB

Brimosnnenue ynpaxsHenud no teme «l'eHernueckas
CBsI3b KJIACCOB HEOPIaHUUYECKUX COCITUHEHUI»

TectupoBanue\Pemenue 3a1a4d B popmate EI'D

O0001IeHNE u CUCTEMATHU3ALINS 1500) TEME

«Hemerannsl. Mertamib». Tect B popmate EI'D

KonTtponbHas pabora 2 o TEME

«H@OpI’aHI/I‘{eCKaH XUMUA»

Kourtponbhas pabdora 3 nmo teme «Heopranuueckas

XUMUA»

AHanu3 KOHTPOJIbHON PabOTHI.

AHanIu3 KOHTPOJILHON PabOTHI.

Paznen 3. Xumus u sxku3Hb (4u\l2 v)

4y

. Tema 6. XuMus ¥ ;Ku3Hb

Tema 6. MeToabl MO3HAHUSA B XUMHUM.

X¥UMHUA 4 KU3Hb

124

Ponp xumMum B 00ecI€UEHHH DKOJIOTMYECKOH,
SHEPreTUYECKOM W THUIINEBOHM OE€30MMacHOCTH,
pa3BuTun MeauuuHbel. [loHsATHE O HAay4dHBIX
METOJAaxX TIO3HAHWS BEUIECTB M XHUMHUYECKUX

peaKIuu.
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XUMHS THUIM: OCHOBHBIC KOMIIOHCHTBI, ITHIIECBLIC
no6aBku. Poinp XuMHUM B 00e€CHEYEHHM ITHIIEBOU
oe3onacHoctu. Kocmernueckue U nmap@roMepHbie
cpeactBa. beitoBas xumusa. IlpaBuna OGe3omacHoOro
HCITOJIL30BaHUS CpEICTB OBITOBOM XUMHUHU

B HOBCCI[HGBHOﬁ KU3HU.

XuMusl B CTPOUTENIbCTBE. BaskHeIe cTpouTeIbHbIe
Marepuanabl  (IIEMEHT, OETOH). XUMUYECKOE

3arpsA3HCHUC OKpY)KﬁIOIIIGﬁ CpCAbl U €T0 MMOCIICACTBUA.

[IpencraBnenust 06 OONUX HAYYHBIX MPUHIIAIIAX
ITPOMBIIIJIEHHOTO MOJTyYSHHUS BaKHEUIIINX

BCIHICCTB.

HayyHble npuHOMIBI OpraHu3allid  XUMHYECKOIO
npousBojicTBa. [IpoMbIlIeHHBIE CITOCOOBI MOTYyUYEHUS
BOXHEWIINX BelIeCTB (HA MpUMEpe IPOU3BOJCTBA
aMMMaKa, CEepHOM KHUCJIOTBI, METaHoJa).
[IpoMbITIIIeHHBIE  CTIOCOOBI  TIOJIYYEHHSI METaJIJIOB

H CIIJIaBOB.
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IIpobiema mepepabOTKM  OTXOJOB M IMOOOYHBIX

IIPOAYKTOB. Ponb XUMHHU B 00ecIIeueHU

sHEepreTuyeckoi 6e3zonacHocTy. [IpUHIMIBI «3eEHON

XUMUN».

YemoBek B MHUpPEC BCUICCTB U MATCPHUAJIOB!
Ba)KHCUIIINE CTPOUTCIILHBIC MaTcpualibl,
KOHCTPYKIUOHHBIC MaTcpuajibl, KpaCKu, CTCKIIO,
KCpaMHKa, MaTcpUalibl PRI | QJICKTPOHHKH,
HaHOMATCpHaJibl, OPTaHNYCCKHUC 1 MUHCPAJIBHBIC

yIOOpeHUs.

COBpeMGHHBIG KOHCTPYKIMOHHEIC MaTCpHUaJlibl,
KpaCKH, CTCKJIO, KCPaMHKa.

Martepuaisl uid 3J1eKTpoHuKku. HaHOTEXHOJIOrMN

XuMHUSL B CENIbCKOM  XO03siicTBe.  OpraHuyeckue

¥ MUHEPAJIbHBIE yI00pEHUSI.

[Toaroroska k k\p B hopmare EI'D (wacth 1)

[Toaroroska k k\p B hopmare EI'D (wacth 2)

HroroBast KOHTpoJIbHAS paboTa

HtoroBas koHTposbHas padorta B hopmate EI'D
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Hroroas koHTposibHas padora B hopmate EI'D

AHanu3 UTOrOBOM KOHTPOJIBHOM paboThI

1 u B Hepen10, Bcero 34 u

3 4 B Hepea10, Becero 102 4,

VYpoBeHb 00yueHus

[IpakTueckue paboOThI

KonTtponpsHbie paboTs

bazosrrit

3

3

YrnyOneHHbIi

8
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