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MHNOACHUTEJBHASA 3AIINCKA

MonenpHasi CHHXpPOHU3UPOBAHHAs pabouas mporpamMmma 0a30BOro W yriryOJI&HHOTO
uzydeHus: npeamera «Xumus» B 10-11 kimaccax paspabotana Ha ocHOBe Pabouunx
IporpaMM CpeJIHEero o0Iero oopazoBaHus M0 XUMHUHU (0a30BbIH YPOBEHB, YIITyOJIEHHBIH
YPOBEHB), 0JTOOPEHHBIX pelIeHnEM (eIepabHOTO YIeOHO-METOAMYECKOTO 00 hETMHEHUS
no obmemy oopazoBanuto oT 29.02.2022r., nmpoTokos 7/22, COCTaBICHHBIX Ha OCHOBE
®enepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «0O6 obpazoBanuu B Poccuiickoit
O®enepauun», TpeboBaHMIl K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 0O0Opa3oBaTElbHOU
MporpamMMbl  CpeIHEro oOmIero oOpa3oBaHus, MpeACTaBICHHBIX B dDenepaibHOM
roCcyJIapCTBEHHOM 00pa3oBaTEIbLHOM CTaHJApTe CpeaHero oOiiero oOpa3oBaHus,
(yrBepka€H mpuka3oM MHHHCTEpCTBa 0Opa3oBaHus M Hayku Poccuiickoit deneparuu
or 17 mas 2012 r. Ne 413, ¢ usmenenmssmu ot 12 asrycra 2022 r.), ¢ ydéroMm
«KoHuenuuu mpenogaBaHus y4yeOHOTrO IMpeaMeTra «XHUMHUS» B 00pa30BaTENIbHBIX
opraHu3auax Poccutickon denepanuu, peanu3yrommx OCHOBHBIE
o01eo0pazoBaTenbHbIe IPOrpamMMbD» (yrBepxkaeHa  Pemenuem Konnerun
Mumnnpocsemienns Poccuun, mpotokon ot 03.12.2019r. Ne TIK-4BH) u denepanbHO
paboueit mporpammbl BocmHuTaHus. OCHOBY TMOJIXOJOB K pa3pabOTKe MOAEIbHON
CUHXPOHU3UPOBAHHOM paboyeill mporpaMMmbl 0a30BOr0 W YriyOJEHHOTO U3YUYEHUS
npeameta «Xumus» B 10-11 kmaccax, x omnpeaeneHuro oOmiel crpaterun oOydeHUs,
BOCIIUTAHUS U Pa3BUTHUSL OOYyYAIOIIMXCA CPEACTBAMHU YUYEOHOro mpeameTa «XuMHus» Ha
0a30BOM ypOBHE COCTaBWIM KoHIenTyalbHble moyioxkeHus OIoOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COJepIKaHms, Pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUN K
YPOBHIO TOJTOTOBKHM BBIMYCKHUKOB. M3ydeHue mnpeaMera, peaqu3yeMoe B YCIOBHUSX
mudGepeHITIPOBAHHOTO, IPO(PUIBLHOTO oOy4eHusl, MPY3BAHO obecreunTh
0011e00pa3oBaTeNbHy0 U OOMEKYJIbTYPHYIO TOATOTOBKY  BBIMTYCKHUKOB  IIIKOJIBI,

HCO6XO)II/IMyIO JUIA agarTalluy uX K 6BICTpO MCHAIOIIMMCSH YCIIOBHAM KU3HU B COLIUYMC,



a TaKKC I HIPOAOJIKCHUA O6y‘-ICHI/I}I B CPpCIHUX CIICHUAJIBHBIX H BBICIINX yqe6Hbe

OpraHu3anuAax, B KOTOPBIX XUMUA SABJEICTCA OI[HOﬁ N3 IIPUOPUTCTHBIX TUCHUILJINH.

B cooTBeTcTBUM ¢ JaHHBIMH TOJIOKEHUSIMA MOJIETIbHAS CUHXPOHU3UPOBAHHAS
paboyas mporpamMma cpeaHero oOmiero oOpa3oBaHUs (6a30BBIl  YPOBEHB):
yCTaHaBJIMBAET 00s53aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COACpPKAHUE, OMpeeNseT
KOJIMYECTBEHHBbIE M KAaYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KAXKIOM 3Tare HU3yueHUs
npeaMeTa, MpeaycMaTpUBaeT  MPUHIUIBI  CTPYKTYPHUPOBAHUS  COJCPKAHUS U
pacnpenenieHus: ero 1o KjiaccaMm, OCHOBHBIM pa3fiesiaM U TeEMaM Kypca; JaéT NpUMEpPHOe
pacnpenesieHue Y4eOHbIX YacOB 10 TEMAaTHUYECKUM pasjiesiaM, PEKOMEHIyET MIPUMEPHYIO
MOCIIEA0BATEIHLHOCTh M3YyUEHHUSI OTICNIBHBIX TEM Kypca C y4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4€OHOrO IpoIlecca, BO3PACTHBIX OCOOEHHOCTEN
yuamuxcs 10-11 kmaccoB; naér METOAMYECKYI0 HHTEPIPETAUUIO LEeJIed HU3YYeHHs
IpeJMETa Ha YPOBHE: COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPEAHEr0 OOIIEro
oOpa3oBaHusl, COJIEPKATEIILHON XapAKTEPUCTUKH TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHOUM 00pa3zoBaTeILHON MpOrpaMMbl CpeaHEro oo01ero oopasoBanus (JTUYHOCTHBIX,
METalpeAMETHBIX,  MPEIMETHBIX), OCHOBHBIX  BHJIOB  y4eOHO-TIO3HABATEIHLHOMN
NESTEIPHOCTH YUYEHUKA TI0 OCBOCHMIO cojepxaHus mpeamera. [lo Bcem Ha3BaHHBIM
MO3UIMSIM B mOporpamMme coOJitojieHa MPeeMCTBEHHOCTh ¢ Paboueilr mporpammon
OCHOBHOTro 001miero oOpa3zoBanust mo xumuu (Mg 8—9 kimaccoB 00pa3oBaTEIbHBIX

OopraHu3alnii, 6a30BbIi YPOBEHB).

MonaenbHas CUHXPOHU3UPOBAHHAS pabouas nporpamma AMEET (M1
CUHXPOHU3UPOBATH COJACPKAHUE YUECOHOTO MpeaMeTa i U3ydeHus mpeamera « XUMUshHy

B 10-11 kimaccax B pamMkax MyJbTHNPOGUIHLHOTO YU4EOHOTO TIJIaHA.



Hemu wu 3amaum ydeOHOro mnpeameTa «XUMHUS» B COOTBETCTBYIOIIEM paszeiie
IPOrpaMMbl MPEACTABICHBI COBMECTHO, KaK i 0a30BOTO, maxk u Ons yeayOiéHHO2O0
yposneii-.

B pasnene [lnanupyemble pe3ysibTaTbl OCBOEHHUS YUE€OHOTO MpeaMeTa «XHUMHs)
CUHXpOHU3AIIMS TpEACTaBjIeHa B BHJE JOMOJHEHUS K 0a30BOMY YpOBHIO, & UMEHHO,
[IpeameTHBIC pPE3yJBTATHI, OCTUTAEMbIE OOYYAIOIIMMUCS Ha yTIyOJEHHOM YpOBHE
M3y4EeHHs] XMMMH, BBIIEIEHEI KypCueom?®,

B pazgenax Copaepxkanve wmartepuasia U TemaTHuecKoe IUIAHUPOBAHUE HMEETCS

BBII[@J'I@HHBIIZ Marcpual, I/IMeIOHII/Iﬁ 1'[0,[[‘-1CDKI/IBEIHI/IG2 KaKk Ha 6a3OBOM, TaK W Ha

yrayONE€HHOM YPOBHSIX, KOTOPBIM HW3y4aeTcss B O3HAKOMUTEIHLHOM IUIAaHE U HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHus: OOII COO.

B paspene Temarnueckoe IUITAaHUPOBAHWE MPUHLMI CHUHXPOHU3AIMU TPOSBICH
CIIENYIOUM 00pa3oM: Yachl HEJCNbHOW HArpy3ku Uil yriayOonéHHOro U 6a30BOro
YpOBHEH yKa3aHbl TAaKUM 00pa3oM, 4TO OJHA TeMa (OJUH Yac B HEJICIIO) SMHA JUIS JIBYX
YPOBHEM, a OCTAJIbHBIE JBA Yaca U TEMbl HEJEIbHOU HArpy3KU JUIsl YIITyOlIEHHOTO YPOBHS
yKa3aHbl B CTPOKaxX HIKE€ W TOJIBKO JIJII 3TOr0 YypoBHA. YacTh pe3epBHBIX 4YaCOB
MO3BOJIMJIA BCTPOUTH HEOOXOJMMOE KOJMYECTBO YacCOB B TEMax H3Y4YEHUS, a TaKkxKe
OpraHU30BaTh W TEMATHYECKOE MOBTOPEHHE KaK Ha 0a30BOM, TaK M Ha yriayOnéHHOM
YPOBHSIX, U UTOTOBOE MOBTOpeHue; B rpadax «KoamdecTBO 4acoB yKazaHbl TaKXKe Te

4achl, KOTOPBIE B3STHI U3 pe3epBa (yka3aH CUMBOI «Py»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Lleau v 3agaum», «MpeameTHble pe3yabTaThl» BblAe/eHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl AN U3yYeHna Ha yraybnéHHOM ypoBHe.

2|-|OLI,‘-IGDI-(I/IBaHl/Ie nMeeT maTtepuan, KOTOprVI n3y4yaeTcA B O3HAKOMUTE/IbHOM MNJ1aHE N HE BK/ZIKOYaEeTCA B COCTaB

npegmeTHbIX pesyabtatos ocsoeHua 00N COO.



I[Ipu  popmupoBanmum  TemaTuueckoro  IUTAHUPOBAHUA  IPEAYCMATPUBAJIOCH
pacnpesiesieHue 4acoB BHYTPU TE€M U MEXAY TEMaMH C LIEeNbI0 00ecrieYeHUs] HeIeIbHON
Harpy3kd JUisi  OOydYaromIMXCs, W3yYaAIUX XUMHUI0O Ha YIIyOJIEHHOM YpOBHE.
[lepepacnpenenenue YacoB MEXKIYy HEKOTOPHIMH TeMaMU TIO3BOJMIIO COXPaHUTh
TeMaTUYeCKuil y4eOHbIl 00BEM MaTepualia, MCHOJb30BaHUE PE3EPBHBIX YACOB TAKKE
oOecreunsio HaTnIre Y4eOHBIX YaCOB Ha 0000IIEHNE, HTOTOBOE MIOBTOPEHUE U KOHTPOIIh
ydyeOHOro marepuana. Takum oOpa3oM, CUHXPOHM3AIUSI TEMATHUYECKOTO TIaHUPOBAHUS
0a30BOTO W YIUIYOJIEHHOTO YPOBHEW W3Y4YEHUS XUMHUHU TIOJHOCTHIO COXpaHMIIA
COJIepKaTeNbHBIN acieKT mporpaMMbl KypcoB 10-11 kmaccoB anst MynbTUITPO(UIBEHOTO
y4eOHOro I1aHa.

JlanHas mporpaMMa SIBISIETCS OPHEHTHPOM JUIsl COCTABJICHHS PabOYMX MPOTrpaMM,
aBTOPbl KOTOPBIX MOTYT TPENJIOKUTh CBOM TOAXOA K CTPYKTYpPUPOBAaHUIO U
MOCJIEIOBATEILHOCTH M3Y4YeHUs Yy4eOHOTO MaTepuaia, a TakkKe CBOE BHUJCHUE
OTHOCHUTEIHLHO BO3MOKHOCTH BBIOOpa BapHWAaTHBHOW COCTABIISIONICH COICpKaHUS
MpeaMeTa JOMOJHUTEIBHO K 0053aTeNIbHOM (MHBAPHUAHTHOW) YacTU €ro COJACp)KaHUs B
paMKax pe3epBHBIX YacoB. Pe3epB yueOHOTO BPEMEHH PEKOMEHAYETCS IS peanu3aliun
aBTOPCKHX TOJIXOJ0B K HMCIIOJIb30BAHHUIO pa3HOOOpa3HBIX (OpM OpraHu3aIuy y4eOHOTO

npoiiecca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

Xumuueckoe 00pa3oBaHUE, MOTYyYaeMOE BBIMTYCKHUKAMHU CPEHEH IIKOJIbI, SIBISETCS
HEOThEMJIEMOM YacThi0 HMX 00pa30BaHHOCTU. OHO CIYXHUT 3aBEpUIAIONINM ATarloM
peanu3alid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEM,
NPUCYUINX LEIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHHsA. DTHU LEHHOCTH KacaroTCs
MO3HAHMSI 3aKOHOB MPHUPOJbI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH KYJIbTYpPbl
YeJIOBEKa, a TAKXKE JKOJIOTMYEeCKM OOOCHOBAHHOI'O OTHOILIEHHUSI K CBOEMY 3/J0POBBIO U
NpUPOAHON cpene. Peanusyercs xumuiyeckoe 00Opa30BaHHUE yUaIlUXCSl CPEIHEH IIKOJIbI
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CpelIcTBaMu Y4eOHOTO MpeaMeTa «XHUMHSD», COAEpKAHHE M MOCTPOCHHE KOTOPOTO
ompeJieJieHbl B TporpamMMme C Y4ETOM cChHenupuKd HayKd XUMHH, €€ 3HauyeHus B
MMO3HAHUM MPUPOJBI U B MATEPUAIBbHOM XKM3HHU OOIIECTBA, a TaKKe C y4ETOM OOIIMX
HeJed M NPUHLMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO
obmero obpazoBanusi B Poccutickoit @enepannn. Tak, Hanpumep, npu GOpMUPOBAHUHU
coJlepKaHus TpeaMeTa «XHUMHsD YUYTCHBI CIEAYIOIIUE TMOJOXKEHUS O CHerupuKe H
3HAYEHUU HAYKU XUMHUH:

XHUMHSL Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyl poJib B
COBPEMEHHOW IMBWJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KyJbTypbl. OHa
BHOCHUT CBOU BKJIaJ] B (POPMHUPOBAHUE PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/JaHUE
LEJIOCTHOTO TPEACTaBICHUd 00 OKPYKAIIIEM MHpPE KaK O €IUHCTBE NPUPOABl M
4esioBeKa, KOTopoe (QOopMHUpYeTCsl B XMMHM Ha OCHOBE IMOHMMAaHMsI BEIECTBEHHOTO
COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHUEM BELIECTB, UX
CBOMCTBAaMH U BO3MOXHBIMH 00JaCTsIMU IPUMEHEHUS.

CoBpeMeHHass XuMHsI KaK HayKa CO3UJaTebHasl, KAK HayKa BBICOKUX TE€XHOJIOTHI
HaIlpaBJi€Ha Ha pelIeHUe TII00ANbHBIX NPOOJIEM YCTOMUUBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPHCBOM, DHEPreTUYECKOM, TMHIINEBOM, SKOJIOTHYSCKOW OCE30MacHOCTH U OXPaHbI
310pOBbs. TE€CHO B3aMMOJCUCTBYS C APYTMMU €CTECTBEHHBIMM HAyKaMU, XMMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KYJIbTYPbl, HEOOXOIUMBIM YCIIOBUEM YCIIELTHOTO TpyAa
Y JKM3HH KaXXJI0T0 YJIeHa 00IecTBa.

B coorBerctBuM ¢ oOummu uensimu UM npuHimunamu COO coxpepxaHue mnpeamera
«Xumus»  (10-11  xnaccel, ©0a30BbIii  YPOBEeHb HU3YY€HHSI) OPHUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY O0YYaIOUIMNXCs, HEOOXOIUMYIO UM
JUIsl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B KU3Hb
COIMyMa, TPOJOJDKEHUsT OOpa3oBaHMUs B PA3UYHBIX OO0JACTSIX, HE CBS3AHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocraBnsomuMu npeaMeTa «XuMHUsS SBISIIOTCA 0a30Bbie Kypchl — «Opranudeckas

XUMUSI» U «O6ma;1 W HCOPraHUYCCKass XUMHA», OCHOBHBIM KOMIIOHCHTOM COACPKAaHUA
6



KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHUH MO HEOPraHW4ecKou
XUMUU (C BKIIOYCHHEM 3HAaHUA #3 OOmeld XWMHUU) W OpPraHWYECKON XWMHH.
@®opMHpOBAaHUE JAHHOW CHCTEMbl 3HAHMW NpU HM3YyUYEHUU IpeAMETa OOECIeunBacT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOTOOOPAa3Ms BEHIECTB HA OCHOBE OOIIMX MOHSATHIA,
3aKOHOB U Teopuil xuMuu. CTpyKTypa cojepkaHusi KypcoB — «OpraHu4eckas XUMHs» U
«OO011ast 1 HeOpraHu4yecKass XUMHUs» CPOPMHUPOBAHA B NMPOTrpaMME MO XMMHUHM Ha OCHOBE
CUCTEMHOT'0 MOJX0Ja K M3YYEHHUI0 y4eOHOro mMarepuajia u oOyCIIOBJI€HA UCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeNeIEHHBIX TEOPETUUECKUX YPOBHIX. B Kypce
OpraHMYeCKOM XMMHUHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUHU
CTPOEHHUS OPraHUYECKHX COEAMHEHUH, a TakK€ Ha YpPOBHE CTEPEOXUMHUYECKHX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpOEHHM BeliecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHH — OT YTJIEBOAOPOAOB JI0 CIOXHBIX OHOJIOTHMYECKH
AKTUBHBIX COCIWHEHMU. B Kypce OpraHM4eckod XHMHMHM IIOJy4arOT PpPAa3BUTHE
cOpMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOHIEr0 0OOpa30BaHMs IEpPBOHAYATIbHBIC
MPEACTABICHUS] O XHMHYECKOW CBSI3U, KJIACCU(UKAMOHHBIX MpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

B npenmere «Xumus» 0a30BOro ypoBHSI paccCMaTpUBAeTCs M3YyUYEHHbIM Ha ypOBHE
OCHOBHOro 00mero oOpa3oBaHMsl TEOPETHUECKU Marepuan U (aKTOJOTUYECKUE
CBEJICHMSI O BEIIECTBAX M XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHWYeckas XUMHS» OOyYaroluMCs MPEIOCTaBIsSETCS BO3MOXXHOCTh OCO3HATh
3HaYeHUE MEPUOJUYECKOr0 3aKOHAa C OOLIETEOPETUYECKUX W  METOIOJOTHYECKUX
NO3UIMHI, TIy0)Ke MOHITh HMCTOPUYECKOE H3MEHEHHE (PYHKLUMH 3TOro 3aKOoHa — OT
obobmaromet 10 OOBSICHAIONIICH W MNporHos3upyrome. EauHas cuctemMa 3HaHUN O
BAKHEWIIMX BEIECTBAX, UX COCTAaBE, CTPOECHUH, CBOWCTBaX U NMPUMEHEHHH, a TAKKE O
XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHMS AOIMOIHIETCS B
Kypcax 10 u 11 KiraccoB anmeMeHTaMu COIEPKAHUS, UMEIOIIUMU KYJIbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTU 3HAHUSA CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U XMUMHHU C

IPYTUMH HayKaMH, pPACKpbIBAlOT €€ pPOJb B IO3HABATEIbHOM M IPAKTUYECKOU
7



JESITEIbHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY TBOPUECTBA
B 00JIaCTH TEOPUH M TMPAKTHUECKUX NPUIIOKEHUN XHMHUH, MOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJEeMax, CBSI3aHHBIX C
XUMHEH, KPUTHUYECKH OCMBICIMBATh MHPOPMAIMI0 U NPUMEHATH €€ Ui TOMOJHEHUS
3HAHWI, pEUIEHUS WHTEUIEKTYaJIbHbIX W SKCHEPUMEHTAIBHBIX HCCIEI0BATENBCKUX
3agay. CopepxaHue ydeOHOro ImpenMera «XHMHS» JT@HHOTO YPOBHSA HW3Yy4YEHUS
OPUEHTHPOBAHO Ha (POPMUpPOBAHUE Yy OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI IS
NOHUMaHUs PUIOCO(PCKUX UAEH, TAKMX KaK: MAaTEpPUAIbHOE €IMHCTBO HEOPraHUUECKOTO
U OpraHNYecKOro MHpa, 00yCIIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM,
MMO3HABAEMOCTh MPUPOAHBIX SIBICHUI MyTEM 3KCHEPUMEHTA U PELICHUS MPOTUBOPEUHIA
MEX/1y HOBBIMHU (paKTaMU M TEOPETUUYECKUMH MPEANOCHUIKAMU, OCO3HAHUE POJIN XUMUHU
B PEIICHHH SKOJOTMYECKHUX MpOoOJIeM, a Takke MpoOJjeM cOepexeHus: IHEPreTUYeCKux
PECYPCOB, ChIPbS, CO3JaHUsI HOBBIX TEXHOJOTUI U MaTEPHAJIOB.

B muiane pemieHus 3aad BOCHUTAHMS, Pa3BUTHS U COLMAIU3ALUU OOYyYaroIIMXCS
MPUHSATHIE MPOrPaMMOM 110 XMMHUH MOAXO0/bI K ONPEIAEICHUIO COAEPKAHUSI U MOCTPOCHHUS
npeaMeTa npeaycMaTpuBaioT (GOpMUPOBAHKE Y 00YUAIOUINXCS YHUBEPCAIbHBIX YUEOHBIX
NEUCTBUM, UMEIOIINX 0a30BO€ 3HAYEHUE ISl PA3TUYHBIX BUJIOB JIEATEIbHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHPOpMALMK, HEOOXOAUMBIX IS
MPUOOPETEHUS OMbITA TPAKTUYECKON U MCCIIEIOBATEIHCKOM ACSITEIbHOCTH, 3aHUMAIOIIEH
BAKHOE MECTO B MO3HAHUMU XUMHH.

XVMHSI Ha ypOBHE YIJIYOJI€HHOT0 M3y4YeHHsl 3aHHMAEeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTrO oOpaszoBanus ydamuxcsi 10-11 kmaccoB. M3yuenue mpeamera,
peanu3yemMoe B yCIOBUSIX AU(depeHInpOoBaHHOTO, NPOPUIBHOIO 00yUeHHUs, TPU3BAHO
o0ecneunTh 001Ie00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl afanTalii UX K OBICTPO MEHSIIOLIUMCS YCIOBHSIM >KM3HU B
COLIMYME, a TaKXke JUIS MPOAOJKEHUS OOy4eHHsI B OpraHu3alusx MnpopecCuOHAIBHOIO
oOpa3oBaHMsl, B KOTOPbIX XUMHS SIBISETCS OJHOW W3 MPUOPUTETHBIX TUCHUIUIMH. B

nporpaMme MO XHUMHHM Ha3HayeHUEe mpeaMera «XHUMHs» MOJydaeT MOAPOOHYIO
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UHTEPNPETAILUIO0 B COOTBETCTBUM ¢ OCHOBonosaratomumu nonoxenusmu @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJIepKaHus, pe3yIbTaTOB 00yueHus: U TpeOoBaHUM K
YPOBHIO TOJTOTOBKH BBIITYCKHUKOB. CBHUIETEIBCTBOM TOMY SIBJISIOTCSL CJIEYIOLIUE
BBITIOJTHSIEMBIC TTPOTPAMMOM TI0 XUMUU (HyHKITHH:

UH()OPMAITMOHHO-METOANYECKAs, peaTu3alusl KOTOPOW OOecreYrBaeT TOMyUYCHHE
NpECTaBlICHUS O IENsIX, COAEp)KaHWM, OOIIell cTparerud OOydeHHs, BOCIUTAHUSA U
pa3BUTHSI OOYYAIOUIUXCS CPEACTBAMM MPEIMETa, U3y4aeMOIro B paMKaxX KOHKPETHOTO
npodus;

OpraHU3alUOHHO-TJIAHUPYIOIIAs, KOTOpas MPeyCMaTPUBAET ONPEICICHUE:

MPUHLIUIIOB  CTPYKTYPUPOBAHUSI U  TOCJIEAOBATEIBHOCTH M3Yy4YEHUS Yy4EOHOro
MaTepualia, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €0 XapaKTEPHUCTHK;

MOAXO0J0B K (OPMHUPOBAHUIO COACPKATEIBHOM OCHOBBI KOHTPOJSL U  OICHKH
00pa3oBaTEIbHBIX JOCTHXKEHUN 00yJaroOlMXCsl B paMKaxX UTOrOBOM aTTecTtainuu B hopme
€UHOTO rOCY/IapCTBEHHOTO AK3aMEHA M0 XUMHUH.

[Iporpamma a1t yriryOJa€HHOTO U3yYEHUST XUMUU:

yCTaHaBJIMBAET MHBAPUAHTHOE MIPEIMETHOE COIepIKaHue, 00s13aTeIbHOE ISl U3yUYeHUs
B paMKax  OTAEJIbHBIX  Tpoduied, mpeaycMaTpuBaeT  paclpeieieHue U
CTPYKTYpUpPOBaHUE €ro MO KjaccaM, OCHOBHBIM COJIEpPKaTEJIbHBIM JIMHUSM/pa3enam
Kypca,

TaéT NMpUMEPHOE pacipeesiCcHue Yy4eOHOTO BPEMEHH, PEKOMEHIyEMOT0 sl U3yUCHHUS
OT/IEJIbHBIX TEM;

npenjiaraeT MPUMEPHYI0 TOCIEOBATEIbHOCTh HM3Y4YeHUsI y4eOHOTO MaTepuaia ¢
Y4ETOM JIOTUKH TIOCTPOEHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

Ta€T METOAUYECKYI0 MHTEpPIpEeTalui0 Ieleil W 3aJady M3y4yeHus IMpeameTa Ha
yrIyOJIEHHOM YpPOBHE C YUY€TOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CPEIHETO
o01iero 00pa3oBaHUsI, COACPKATECIBHOM XapaKTEPUCTUKHU IIJIAHUPYEMBIX pPE3yIbTaTOB
OCBOCHHSI OCHOBHOW 0OO0pa30BaTEIbHONW MPOTPAMMBI CPEIHETr0o OoOIero oOpa3oBaHUs

(J'II/I‘IHOCTHBIX, MCTAIIPpECAMCTHBIX, HpGJIMeTHBIX), a TaKXXE C y‘léTOM OCHOBHBLIX BHIOB
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y4eOHO-TI03HABATEIbHBIX JEHCTBUNA OOYyYalOlIErocsi IO OCBOEHHUIO  COJEPIKaHMS
npeaMera.

[To Bcem mo3uuusM B MPOrpaMMme MO XUMHUHU NPEAYCMOTPEHA IMPEEMCTBEHHOCTH C
oOy4eHHEeM XUMHH Ha YPOBHE OCHOBHOTO 00IIero odpaszoBanus. [Iporpamma mo xumuu
CIIY’KUT OPUEHTUPOM ISl COCTABJICHUS aBTOPCKUX pabouyux MmporpamMm. 3a mpeaeiiaMu
YCTAHOBJICHHOW MPOTPAMMOM 1O XUMHUM 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIISIONISH
CoJIiepKaHusl y4eOHOro mnpeamMeTa «XHUMHS» OCTaETCs BO3MOXKHOCTh BBIOOpa €ro
BAPUATHBHOM COCTABJISIONICH, KOTOpas [OJDKHA OINPENEHsATbCS B COOTBETCTBUU C
HaIpaBJICHUEM KOHKPETHOro mpoduiia oOydenus. ABTopamMu paboyux mporpaMm MOXKET
OBITh TMPEJIOKEH HWHOW TOAXOJ K CTPYKTYpUPOBAHHMIO Y4eOHOro Marepuaia u
MOCJIEIOBATEILHOCTH €r0 M3Y4YeHUs, CBOE BHJICHHE MyTeHl U CIOCO00B (HOPMHUPOBAHUS
CUCTEMbl TMPEAMETHBIX 3HAHUM, YMEHUM U BHJOB Yy4EOHOU NESITEIBHOCTH, a TaKkKe
CHUCTEMBbl CIIOCOOOB M METOJMYECKUX MPUEMOB IO PA3BUTUI0 M BOCIHUTAHUIO
00yJarommxcs.

B cootrBercTtBUM ¢ koHuentyainbHbiMU mNojoxeHusMu PI'OC COO o Ha3zHaueHUU
peaMeToB 0a30BOro M YIrIIyOJIEHHOTO YpoBHEH B cucteMe auddepeHInpoBaHHOTO
o0yueHHsI Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi XUMHSI HA YPOBHE YTIIyOJIEHHOTO
M3YYCHHsS HaNpaBJeH Ha peaM3alUi0 MPEEMCTBEHHOCTH C TMOCIEAYIOUMM JTaroM
MOJIyYSHHUS] XUMUUYECKOTO0 00pa30BaHMsI B paMKax M3yYEHHUsI CIIEIUATbHBIX €CTECTBEHHO-
Hay4YyHbIX M XHUMHYECKUX JUCHUIUIMH B By3aX U OpraHU3alUsX CPEIHETO
nmpodeCCHOHAIBHOTO o0pa3oBaHusA. B 93Tol cBs3W M3ydeHHE TpeaMmeTa «XUMHUS
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO HA PACHIUPEHHE U YriayOJeHUE TEOPETHYECKOW U
MPAKTUYECKOM TMOJATOTOBKM OOYYarONIMXCS, BBIOPABIIUX OMPEACIEHHBIM MpOoPib
oOy4eHHsi, B TOM YHUCJE C TEPCIEKTUBON TMOCIEAYIOMIETO MOJTYYEHUSI XUMHUYECKOTO
o0pa3oBaHus B OopraHuzamusx npodeccuoHabHOr0 o0pa3oBaHus. B cBere TpeOoBaHMit
OI'OC COO x mIaHupyeMbIM pe3yjbTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTENIbHOU
MporpamMMbl  CPEHETO  O0mIero 00pa3oBaHUS HM3yYCHHE TpeaMeTra  «XUMUsD»

OPUCHTHUPOBAHO TaKXEC Ha PCHICHUC 3ada4 BOCIHUTAHWA MW COOHUAJIBHOIO Pa3BHUTHUA
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oOyyJaroumxcsi, Ha (QOPMUPOBAHUE y HHUX OOIICHHTEIUICKTyaIbHBIX YMEHHM, yMEHUU
paloHaIn3ai y4eOHOro TpyJaa U 000OIIEHHBIX CIIOCOOOB AESITENFHOCTH, UMEIOIINUX
MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

XyuMHsA Ha YpOBHE YIIIyOJNEHHOTO W3Y4YEHHs BKIIOYAeT YriayOnéHHBbIE KypChbl —
«Oprannyeckas xumus» U «OO0mas u Heopranuudeckas xumus». [lpum omnpeneneHun
MOJX0/I0B K OTOOpPY W CTPYKTypHOW OpraHu3allud COJAEpXKaHUs ITHUX KypcOB B
porpaMme Mo XMMHUHU 3a OCHOBY MpuHATH nojioxkeHus PI'OC COO o paznuuusax
0a30BOT0 U YIITyOJIEHHOTO YPOBHEH U3ydeHHUs TPEMETA.

OcHoBy coaepxkanust KypcoB «Opranudeckast XuMus» n «OO1as 1 HeopraHudeckas
XUMUSD» COCTaBIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU M YMEHHM, OTHOCALIUXCS K
0a30BOMYy YpPOBHIO M3YYEHHMs MpeAMETa. DTa CUCTEMa 3HAHWM MOIy4aeT OIpereiaEHHOe
TEOPETHYECKOE JIONOJIHEHHE, MTO3BOJIAIOIIEE OCOZHAHHO OCBOUThH CYLIECTBEHHO OOJIBIINI
00BEM (pakTOoNOrMyeckoro marepuana. Ha yriiyOi€HHOM ypoBHE HM3ydeHHs IpeaMeTa
o0ecrieueHa BO3MOYKHOCTbh 3HAYUTENIBHOTO YBEIMUYEHUSI 00bEMa 3HAHUN O XUMHUYECKHUX
AJIEMEHTaX W CBOMCTBAX HMX COEJUHEHUWH HA OCHOBE pPACHIMPEHUS M YIIIyOJICHHS
IIPEACTABICHU O CTPOEHUM BEIIECTBA, XWMHYECKOW CBS3M U 3aKOHOMEPHOCTSX
MPOTEKaHUsl PEaKlMii, pacCMaTPUBAEMbIX C TOUKH 3pPEHUS XMMUYECKOW KHUHETUKH M
TepMoAHAMUKH. H3yueHne mnepuoaudyeckoro 3akoHa U Ilepuoanveckoil CUCTEMBbI
XUMHUYECKUX D3JIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBaHTOBOMEXaHMYECKHX
MPEACTABICHUSIX O CTPOCHUM aToMa. XHMMHUYECKas CBSI3b OOBACHSETCS C TOUKH 3PEHHS
HHEPreTUUECKUX HM3MEHEHHH npu €€ oOpa3oBaHMM W Pa3pylIEHUHU, a TaKkKe C TOYKU
3peHusi MexXaHu3MoB €€ oOpasoBaHus. M3yueHue THUIIOB peakUMid JOTMOJHSIETCA
(GbopMHpOBaHUEM MPEICTABICHUN 00 SJIEKTPOXMMHYECKUX MPOLECCaX U AIIEKTPOJIU3E
pacIuiaBoB M PAacTBOPOB BELIECTB. B Kypce OpraHMyecKkold XUMHUU MPH PACCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COEAMHEHUN yJemseTcss oco0oe BHHUMaHHE BOMpocaMm 00
ANEKTPOHHBIX A (]eKTax, 0 B3aUMHOM BIIMSAHUM aTOMOB B MOJIEKYJIaX U MEXaHH3Max
peakuuii. Ocoboe 3HaUYeHUE UMEET TO, YTO Ha COJIEP)KaHHUE KypPCOB XUMHH YIITyOJIEHHOTO

YPOBHSI M3YyYEHHs AJI1 KJIACCOB OMNpeAeN€HHOro npoduis (rjaaBHbIM o0pa3oM Ha HX
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CTPYKTYpPY M XapakTep JOMOJHEHUM K O0IIeil cucTeMe MpeAMETHBIX 3HAHUI) OKa3bIBAIOT
BIUSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COJAEp)KaHUU MpEAMETa AJis KIacCOoB
XUMHUKO-(PHU3UIECKOT0 Mpoduiis 00JIbIIOoe 3HAYCHUE OYJIyT UMETh 3JIEMEHThI y4eOHOTO
MaTepuana mo oouieit xumuu. [Ipu u3yueHnn npeaMera B JaHHOM Cy4ae akleHT OynaeT
clenaH Ha OOLTHOCTh METOJOB IMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOpUN B XUMHUU U B
¢du3uKe: aTOMHO-MOJEKYJsIpHas Teopusi (MOJIEKYyJisipHass Teopus B (U3HKE), 3aKOHBI
COXPaHEHUSI MaCChl U PHEPTUH, 3aKOHBI TEPMOJIUHAMUKH, AJIEKTPOJIN3a, IPEICTABICHUS O
CTPOGHMU BEUIECTB M Jpyroe. B copepkaHuu mpenmera Uisi KJIACCOB XHMHKO-
Ouonoruueckoro npoduiist GOIbIIMKN yAETbHBIA BeCc OyAeT UMETh OpraHu4ecKas XuMusl.
B »toM ciywae mpemocTaBiseTcs BO3MOXKHOCTH It  Oosiee  0OCTOSITETHHOTO
PACCMOTPEHUSI XMMHYECKOM OpraHu3aluh KIETKU KaK OMOJIOTMYECKOW CHCTEMBI, B
COCTaB KOTOPOH BXOMST, K MPUMEPY, TaKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIHUIBI,
OenKu, yrieBO/Abl, HYKJICHHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUSA O cocTaBe U
CBOMCTBAX NpeACTaBUTENIEH OCHOBHBIX KJIACCOB OPIraHMUYECKUX BEIIECTB CIIyXKaT OCHOBOM
TS U3YYCHHSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IBIXaHUS, ITUIIEBAPCHHUS.

B muiane gopmupoBaHUS OCHOB HAYYHOI'O MHPOBO33PEHHS, OCBOEHUS OOILIEHAYUYHBIX
METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX 3HAHUHN H3ydCHHE
npenMera «XuMus» Ha yriayOJIEHHOM ypOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SX C
y4eOHBIMU  TpeAMETaMH, BXONAIIMMA B  COCTaB  MPEAMETHBIX  oOjacTeit
«EcTecTBeHHOHAy4YHbIE TPEAMETHIY, «MareMatnka u nHpopMaTuka» 1 «Pycckuit S3bIK U
JUTEPATYpay.

[Tpu nzyuenun yueOHOTO npeamMeTa « XuMus» Ha yriIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero ooOiiero ooOpa3oBaHusi (Ha 0a30BOM YpPOBHE), 3adadeid
MEePBOCTENICHHOW 3HAYUMOCTH SIBIIICTCS (POPMHUPOBAHME OCHOB HAyKHM XHUMHH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHHWS, MPAKTHUUYECKOH MICSITEIbHOCTH YeJIOBeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYyphbl. Pelienue 3Toi 3a7auu Ha yriiyOJIEHHOM
YPOBHE M3yUCHHUS MPEAMETA MPEIT0IaraeT pean3aliio TaKuX Ieei, Kak:

(dbopMHpOBaHKE TPEICTABICHUIA:
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O MaTepUAIbBHOM €JMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M TMO3HABAEMOCTHU SBJICHUU
MPUPOJIBI, O MECTE€ XUMHH B CHUCTEME €CTECTBEHHBIX HayK W €€ Benylled pojau B
obecrieYeHUH  YCTOMYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA: B  PEIICHUU  IPoOJIeM
AKOJIOTUYECKOM, PHEPreTUUecKOol M MUIIEBON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3JJaHMU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB DHEPTHH, B OOCCICUYCHHH
pPallMOHAJILHOTO TIPUPOJIOIIOIL30BaHusA, B (POPMHPOBAHUU MHPOBO33PCHHS U OOIICH
KyJbTYypbl YEJIOBEKa, a TAaKXe€ SKOJOTHMUECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO Y IPUPOJHOM CPELE;

OCBOCHHME CHUCTEMbl 3HAHMM, JEXKAIMX B OCHOBE XHUMHYECKON COCTaBIIAIOIICH
€CTEeCTBEHHO-HAYUYHOU KAapTHUHBI MUpa: (GyHIAMEHTAJIbHBIX MOHATHUM, 3aKOHOB U TEOPUH
XMMHH, COBPEMEHHBIX IPEJCTABICHUN O CTPOCHUU BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJICKYJIIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX PEAKIUA, O XUMHUYECKOM
PaBHOBECHH, PACTBOpaX M JUCHEPCHBIX CHCTeMaxX, 00 OOIMX HAY4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;

dbopmupoBaHre y OOYyYalOIIMXCS OCO3HAHHOTO TIIOHMMaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUW Uil OOBSICHEHMS KIIOYEBBIX HACH U mpobiieM
COBPEMEHHOM XUMHUHU, IS OOBSICHEHHS U TPOTHO3UPOBAHUSA SIBJICHUH, HMMEIOIINUX
€CTEeCTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelieHus pobiieM, CBI3aHHBIX ¢ XUMHUCH,
MPOTHO3UPOBAHUSA, aHAIW3a W OIEHKH C TO3UIMH 3KOJOTHYECKOW 0€30macHOCTH
MTOCJIEACTBUM OBITOBOM M IPOU3BOJCTBEHHON ACATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U TTePEPaObO0TKOM BEIIESCTB;

yIIIyOJieHUuEe MPECTaBICHUH O Hay4YHBIX MeETOAaX IO3HAHUS, HEOOXOJUMBIX IS
MpUOOPETEHUST YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMUYECKUX
SIBJICHUM, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKON ACATEILHOCTH U MOBCEIHEBHOM

KHU3HHU.
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HEJIA U 3AJJAYHN YYEBHOTI'O TPEJMETA «XUMMUSD»

B nmpakTuke nmipenojaBaHWsi XWMHU KaK Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl TaK U Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHus, MpU OMNpENEICHUU
COIEPKATEIbHOM  XApPaKTEPUCTUKU LEJIEM M3YYECHUS [MpPEIMETa HaNpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TIpu3HA&TCa (HOPMHUPOBAHHE OCHOB
XUMUYECKOM Haykd Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKOM
NEATEeIbHOCTH YEJIOBEKa M KakK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyiIbTypbl. C
METOJUYECKON TOUKHU 3PEHUS TAKOW MOAXO] K ONPEAEICHUIO LIeJIed U3YUYEHHUs MTpeaMeTa
SBJISIETCS BIIOJIHE ONPABJIAHHBIM.

['MaBHBIMU LENSAMH U3YyYCHUS TIpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHust Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMUpPOBaHUE CHUCTEMbl XMMHMUYECKHUX 3HAHMM KaK Ba)KHEWIEW COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOM JIeKAT KIIOUEBBIC MOHSITHS,
byHaaMeHTaIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMupOBaHUE U Pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB W XUMHUUYECKUX PEAKIUA, HEOOXOAMMBIX I TPUOOPETCHUS yMEHUU
OpPUEHTUPOBAThCA B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUU, HMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

pa3BUTHE YMEHUU W CIOCOOOB JESITEIBHOCTH, CBSA3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOJ0JIeHHeM TpaBuil 0€30MacHOro
oOpallleHusl C BEIIECTBAMM.

Conep:xxaTenpHas XapakTEepUCTUKa ILeJded U 3aJad MU3y4YeHUs MpeaMeTa B
porpaMMme MO XUMHU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMU
MPUOPUTETAMU B CHUCTEME cpeaHero oomiero obpazoanus. CeromaHsi B MpenojaaBaHUU

XUMUU B OOJBINEH CTEMeHW OTAAETCS MPEANOYTEeHHUE TMPAKTHUYECKOW KOMIIOHEHTE
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colepkaHusi ~ OOy4YeHHs,  OPHEHTHUPOBAHHOM  HA  MOATOTOBKY  BBIIYCKHHKA
oronieo0pa3oBaTeIbHON  OpraHu3alvK, BIAACIONIEr0O HE Ha0OpoM 3HAaHUW, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAaMH M YMEHUSAMU aKTUBHOTO
MOJIy4eHHs] 3HAHUM ¥ TIPUMEHEHUS] UX B PEANbHOW >KU3HU ISl PELICHUS MPAKTHYECKUX
3amay. B »3Toi CBS3M MpU M3y4YEHHH MpeaMeTa «XUMHS» JTIOMUHUPYIOIIEe 3HAYCHHE
NpUOOPETAIOT TaKUe IEeNU U 33/1a4H, KaK:

ajantanus OOyYalolUXCs K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOLIETOCS MU,
dbopMHpOBaHNE WHTEIIEKTyaIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K camM000pa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIIPHOMY TMPUHATHIO TPAMOTHBIX PENMICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmMupoBaHue y 00y4aIOIMMUXCS KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIUN),
MMEIOIINX YHUBEPCATHLHOE 3HAYCHHE JUISI PA3UYHBIX BHUJIOB JCSTEILHOCTH: PEIICHUS
npoOjeM, TMOWCKa, aHaimu3a W 00paboTku uHPOpMAIMK, HEOOXOMAUMBIX  JUIS
NPUOOPETEHUST OMbITa NEATEIHHOCTH, KOTOpas 3aHMMAaeT BAXKHOE MECTO B TO3HAHHUU
XUMUHU, a TaKXke IS OIEHKU C TO3UIUN DKOJIOTMYECKOW OE€30MacHOCTH XapakTepa
BIUSHUS BEIIECTB M XUMHUYECKHX IPOILIECCOB HA OPraHW3M 4YeJOBEKa U TMPHUPOJHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, WHTEUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yYaromuXcsi: CIHOCOOHOCTH CAMOCTOSITEBHO MPUOOpETaTh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBHHM C JKHU3HCHHBIMH MOTPEOHOCTSMHU, HCIOJIBb30BaTh
COBpeMEeHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU MJs TIOMCKA W aHalu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJIePIKAHNUS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHUBHOIO M JIOTMYECKOTO
MBINUJICHHSI, HAOMIOJaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NPHU I[JIAHUPOBAHUM U TMPOBEACHUM XHUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy  oOydaromuxcsi  yOekAEHHOCTM B TYMaHUCTHYECKON

HAMpaBJICHHOCTH XWMHH, €€ Ba)XXHOW pOJIM B PEIIEHWH TJIOOATBHBIX MPOOIeEM
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PAIMOHAIIBHOTO  TIPUPOJOTIONB30BAHMS, TIOMOJHECHHUS JHEPTEeTHYECKUX PECypcoB U
COXpaHEHHUs TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMYy 3J0POBBIO, a TaKKe MPUOOPETCHUS OIbITa
MCTIOJIb30BaHUS MMOJIYYCHHBIX 3HAHUU ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIIHsIX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHSIMH.

Ipu uzyuenuu yuebnoeo npeomema «Xumusy Ha yenyoiéHHOM YPOGHe MAKice, KaK
HA YpoBHe OCHOBHO20 U CpedHe2o 0bue2o 0bpazosanus (Ha 6azoeom ypoeue), 3aoauell
NepeOCMeneH Ol 3HAYUMOCIU A6IAeMCcs (POpMUPOBAHUE OCHO8 HAYKU XUMUU KAK
obnacmu co8peMeHH020 eCMeCcmBO3HAHUS, NPAKMUYECKOU O0essmelbHOCMU 4el08eKa U
00HO20 U3 KOMNOHEHMOB8 MUPOBOU KYIbMYPbL.

Pewenue smoti  3a0auu  na  yenyonéHmom  ypoeHe  usyueHus npeomema
npeonoazaem peanuzayuio maxkux yenetl, Kax:

dopmuposarnue npedcmasieHull:

0 MamepuaibHOM eOUHCmee MUpa, 3aKOHOMEPHOCMAX U NO3ZHABAEMOCTU A6IEHUL
npUpoodbl, 0 Mecme XUMUU 8 CUcmeme eCmeCmEeHHbIX HAYK U eé eedywel poiu 6
obecneueHuu  YCmMou4uB020  pazeUmMusi  yelogeuecmed: 6  peuleHuu  npooiem
9KOJIO2UHECKOU, IHEeP2emuyeckol U Nuujesou 0e30nacHoCmu, 6 pa3eumuu MeOUyuHbl,
CO30aHUU HOBLIX MAMEpPUANos, HOBbIX UCMOYHUKO8 dHepeuu, 6 obecnedenuu
PAYUOHANTBLHO20 NPUPOOONONILIOBAHUA, 6 QOPMUPOBAHUU MUPOBO33PEHUs U 0buyell
KYIbMYpbl 4el08eKd, a Maxdice 3KOJI02UYecKU 0OOCHOBAHHO20 OMHOUEHUS K CBOEMY
300p08b10 U NPUPOOHOU Ccpede;

0CB0€HUEe CcUCmeMbl 3HAHUL, NeHCaAUUX 68 OCHOBE XUMUYECKOU COCmassiowel
ecmecmeeHHO-HAYYHOU KAPMUHbL MUpa: @YHOAMEeHMANbHbIX NOHAMUU, 3AKOHO8 U
meopuil Xumuu, COBPEMEHHbIX NPeOCMABNeHUll 0 CMPOeHUU Bewecmea HA pPAa3HbIX
VPOBHSAX — AMOMHOM, UOHHO-MONEKYIAPHOM, HAOMOIEKVIAPHOM, O MEPMOOUHAMUYECKUX
U KUHEeMUYecKUX 3aKOHOMEPHOCMAX NPOMEKAHUL XUMUYECKUX Pearkyuil, 0 XUMU4ecKoMm
pasHogecuu, pacmeopax u OUCNEPCHbIX cucmemax, 00 00WUX HAYYHBIX NPUHYUNAX

XUMUYECKozo np0u3eodcm6a;
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Gopmuposanue y 006yYAOWUXCA OCO3HAHHO20 NOHUMAHUSL 80CMPEeO08AHHOCIU
CUCTNEMHbIX XUMUYECKUX 3HAHULL Ol OOBACHEHUs KIIUesblX uoell U npooiem
COBPEMEHHOU XUuMuu, Ol OOBACHEeHUs U NPOSHO3UPOBAHUS AGNIEHUU, UMEIoWUx
eCmeCmeeHHO-HAYYHYI0 NPUPOOY, SPAMOMHO20 peuleHUs NPooieM, CEA3AHHbIX C XUMuell,
NPOCHO3UPOBAHUSL, AHAIU3A U OYEHKU C NO3UYU IKOJ02UHeCKol 6e30nacHocmu
nocieocmeuli 6vIMmoGol U NPOU3BOOCMBEHHOU 0eAmeNbHOCMU Yel08eKd, C8A3AHHOU C
XUMUYECKUM NPOU3BOOCMBOM, UCNONIL30BAHUEM U NEpepaboOmKoU 8eulecms;

yenybneHue npeocmasieHuti 0 HAYYHbIX Memooax NO3HAHUS, HeoOX00UMbIX O
npuobpemenuss yMeHUull OpUeHmupo8amuvcs 8 Mupe 8ewecms U 00bACHeHUs. XUMUYECKUX
ABNEHUL, UMEIOUWUX MEeCMO 8 NPUpooe, 8 NPAKMUYECKOU 0esiIMeNIbHOCMU U NOBCEOHEBHOU
JHCUBHUL.

B nnanme peanuzayuu nepeoouepeOHvIX BOCNUMAMENbHBIX U  PA3BUBAIOUIUX
DYHKYULL YeIOCMHOU cUCmeMbl cpedHe20 0owe2o 0opazo8anus npu U3yueHuu npeomema
«Xumusay Ha yenyOnéHHOM ypoHe 0co0YI0 aKmyalbHOCMb NpUobpemaiom maxue yeiu u
3a0ayu, KakK.

gocnumaHnue Y0ercOEHHOCMU 8 NO3HABAEMOCMU S8NIEeHUll NPUPOObL, VBANCEHUSA K
npoyeccy meopuecmea 6 o0nacmu meopemuyeckux U NPUKIAOHbIX UCCIEeO08AHUL 8
Xumuu, opmuposanue Mupo8o33peHuUsl, COOMEEMCMEYIOUIe20 COBPEMEHHOM) VPOGHIO
PA36UMUS HAYKU,

passumue MOmusayuu K 00y4eHuto u NO3HAHUI, cNOCOOHOcmel K CaMOKOHMPOJIO
U CaMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00Ujeyel08e4eCKUX YeHHOCMel,

passumue NO3HABAMENbHLIX UHMEPeco8, UHMELIEKMYAIbHbIX U MBOPUEeCKUX
cnocobHocmell 00y4arWuxcs, Gopmuposanue y HUX CO3HAMENbHO20 OMHOWEHUS K
Ccamooopazosanuio U HenpepviGHOMY  00pA308aHUI0  KAK — YCIOBUIO  YCHEUHOU
npogeccuoHanbHoU U 00UeCm8eHHOU 0esamelbHOCIU, OMEEMCMEEHHO20 OMHOUEHUS K

c80eMy 300p08bI0 U HOMPEOHOCMU 8 300POBOM 00PA3€e HCUZHU,
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Gopmuposanue ymeHulli U HABLIKOS PA3YMHO20 NPUPOOONONb30BAHUSA, PA3GUMUE
IKOJOSUYECKOU  KYIbmypsl,  HpuobpemeHue  Onvlma  0OWECMBEHHO-NOJLE3HOU
IKON02UYECKOU OesameTbHOCHU.

Lenu u 3a1aun u3yueHus npeaMera « XuMus MOIyYHId MOPOOHYI0 METOIUYECKYIO
UHTEpIIpETallui0 B paznuene nporpamMmbl  «llmaHupyemelie pe3ynbTaTbl OCBOCHUS
npenMeray, oiaronaps 4emy odecredeHo YETKOe MPEeCTaBICHUE O TOM, KaKUe 3HaHUS U

YMCHHUA UMCIOT IIPAMOC OTHOIICHUC K PCAJIM3allnU KOHKpGTHOfI Ocau.

MECTO YYEBHOI'O IPEJMETA «XUMHUSA» B YHEBHOM IIJIAHE

B cucrteme cpeanero odiiero oopazoBanusa « XUMHs», H3ydyaeMas Ha 0a30BOM YPOBHE,
Mpu3HaHa oO0sA3aTENbHBIM YUYE€OHBIM MPEAMETOM, BXOJSIIUM B COCTAaB IPEIMETHOM
obnactu «EcTtecTBeHHble Haykm». OOmiee 4YHCIO 4YacoB, PEKOMEHAOBAHHBIX IS
uzyuenust xumuu — 70 gacos: B 10 kiacce — 35 gacos (1 gac B Heneno), B 11 kiacce — 35
yacoB (1 yac B Hezelo).

YueOHblii mpeamMeTr «XUMHUs» YIIyOJEHHOTO YpPOBHS HW3YYEHHUS BXOAHWT B COCTaB
npeaMeTHon obnactu «EcrecTBenHble Haykn». Ero u3yuenue npeaycMoTpeHo B Kiiaccax
€CTECTBEHHOHAYYHOTO MpOoQuisi, HanpuMep XUMHUYECKUX, XHUMHKO-OMOIOTHYECKUX
Y MEJUMUMHCKUX. B 3THX Kilaccax uW3y4yeHuEe JaHHOTO IIpeAMETa MPEIyCMOTPEHO
B 00bEMe yueOHOM Harpy3ku He MeHee 3 9 B Heaemo. OOImee YHCIO Yacos,
PEKOMEHIOBAaHHBIX I M3yYeHHUs XUMUU Ha yriayOnéHHoM ypoBHe, — 210 gacos: B 10
kiacce — 105 yaca (3 yaca B Hezento), B 11 kimacce — 105 vaca (3 yaca B Hezento).

[Tpu popmupoBanrm 00pa30BATEIILHON OpraHU3aler MyIbTUIPO(UIBHOTO Y4eOHOTO
riana st 10 u 11 kmaccoB ycranaBmuBaeTcsi yaeOHas HarpysKka 1o npeaMeTy «XuMushy Jyis
0azoBoro ypoBHsi B 00beMe | yac B Hememo (35 4 B rox), a Juisi yriiyOJIEHHOTO YpPOBHS
crnemyrommM odpaszomM: 1 gac B Hezenro 3a cueT obsizarensHoM yactTu OOIT COO u 2 ygaca
3a cuet yact OOIT COO Ha nonosiHUTENbHBIE yueOHbIE TpeAMETHI. TakuM 00pazoM, st
oOyyJaroumxcsi, BbIOpaBIIMX YIUIYOJIEHHOE M3y4YeHHE XUMUHU, YydeOHasi Harpyska
ycTaHaBiMBaeTcss Takxke 3 4vaca B Hedemto (105 1 B rojx), 3T0 mpaBOMEpPHO, €CIU
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MaKCHMaJIbHas ydeOHasi Harpy3Ka HE NPEBBIIIACT MAaKCUMAIBHO JOMYCTUMYIO YUEOHYIO
Harpy3Ky B HEJEIIO.

B TematnueckoM TUTAHMPOBAHWM YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHJyeTCsl Ui pealu3alldd  aBTOPCKUX  IMOJXOJO0B IO  HCIOJIb30BAHUIO

pazHo00pa3HbIX (GOpM OpraHu3aIy y4eOHOro mpolecca.

NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«XHUMMUS»

®I'OC ycranaBnmuBaeT TpeOOBAaHHA K pe3yJibTaTaM OCBOCHHUS OO0YyYarOUIMMUCS
nporpaMM cpenHero ooOmero oOpa3oBaHUs (JMYHOCTHBIM, METANpPEeIMETHBIM U
npeaMeTHbIM). [lomydeHue xumudeckoro oOpa3oBaHHsl Oa3upyeTcss Ha OCHOBHBIX
IUIaKTUYECKUX NpPUHLHUINAX OOyueHus (HayyHOCTH, CHUCTEMHOCTH, CHUCTEMATUYHOCTH,
JOCTYITHOCTH, CBSI3M TEOPUU C TMPAKTHKOW, HAIVISIAHOCTA M Jp.), HA NPUMEHEHHUH
COBPEMEHHBIX 00pPa30BATEIBHBIX TEXHOJIOTHM C YYETOM MEXaHU3MOB JIOCTH)KEHHUS BCEX
IUIAHUPYEMBIX  pEe3yJbTaTOB OCBOEHHS OCHOBHOW 0O0pa30BaTeNIbHOM MpPOTrpamMMBbl.
HayuHo-MeToanueckoil OCHOBOM 151 pa3paOOTKU MIAHUPYEMbIX PE3yJIbTaTOB OCBOCHHUS
IporpaMM CpeJHEero ooOmero o0pa3oBaHMs SABISETCS CHCTEMHO-IEATEIbHOCTHBIN

Ioaxona.

JINYHOCTHBIE PE3YJIBTATBI

B cootBercTBUH € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJI0OM B CTPYKTYpPE JIMUHOCTHBIX
pE3yIbTATOB OCBOCHMS MpeaAMeTa «XUMHS» Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHUs
BBIJICJICHBI CJIIEAYIOLINE COCTABIISIOLINE:

OCO3HaHWE OOYYArOIIMMUCS POCCUMCKON TPaKTaHCKOW MIACHTHYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH ¥ CAMOOTPEIEIICHHIO;

HaJM4Me MOTHUBAIMH K O0yYECHHIO;
1[eJICHANPAaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HAa OCHOBE KJIFOUEBBIX

LEHHOCTEW M UCTOPUUECKUX TPAAUIMI 0a30BOM HAYKH XUMUU;
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TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXcsi PyKOBOJCTBOBATHCS B CBOCH NI€ATEIBLHOCTH
LICHHOCTHO-CMBICIIOBBIMUA ~ yCTaHOBKaMH,  NPHUCYIIHMMH  LEJIOCTHOW  CHCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJM4Me IMPABOCO3HAHUSA SKOJOTMYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOWTBH )KU3HECHHBIE ILIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHUA INpeamera «XUMHUs» TOCTUTAKOTCs B €IUHCTBE
y4eOHOM M BOCIHTATENBbHOM JedTelbHOCTH OpraHu3alii B COOTBETCTBUHM €
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JAyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMU U
ujearaMu POCCUICKOr0 IpakJJaHCKOTO OOIIEeCTBa, MPUHIATHIMU B OOLIECTBE HOPMAMU U
MpaBUjIaMu MOBEAEHUS, CIOCOOCTBYIOIIMMU MPOIIECCaM CaMOINO3HAHUSA, CAMOPAa3BUTHS U
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YUaIOIIUXCA.

JImyHOCTHBIE pe3yIbTaThI OCBOECHUS npeaMera «Xumus» OTPAKAIOT
c()OPMUPOBAHHOCTh  OMbITA [O3HABAaTEIbHOM W  MPAKTUYECKON  JEATEIBbHOCTH

O6y‘-IaIOIHI/IXCSI I10 pajin3aliuu IIPUHATBHIX B O6IH€CTBC HGHHOCTCﬁ, B TOM 4YMCJIC B HaCTH:

1. I'paaaHCKOro BOCIIUTAHUSA

OCO3HaHUSI O0YYarOIMMHKCSI CBOMX KOHCTUTYLMOHHBIX MPaB U O00SI3aHHOCTEH, YBAXKCHUS
K 3aKOHY U IIPaBOIOPSAKY;

MPEACTABICHUS] O COIMAJIBHBIX HOpMax M MIpaBUJIaX MEKIMYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACSATEIBHOCTU TIPU CO3JAAHUHM YUYEOHBIX
MPOEKTOB, PELICHUH YYEOHBIX M TMO3HABATEIbHBIX 3aJ]1a4, BHIMTOJHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apTryMEHTHI

APYTHUX IIPU aHAJINU3EC Pa3JIMYHbIX BUA0OB y‘l€6HOI>'I ACATCIIBHOCTH,

2. IIaTpHOTHYECKOTO BOCTIMTAHMSI:
LIEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTEUECTBEHHOMU
XHUMHH;
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YBa)XEHUSA K IPOLECCY TBOPUECTBA B OOJIACTU TEOPUU U MPAKTHUYECKOIO MPUMEHEHUS
XUMHH, OCO3HAHMUSA TOTO, 4YTO JOCTMIKEHHsS HAYKM €CTh pe3yJIbTaT JUIMTEIIBHBIX
HAOJIOJICHUM, KPOIOTJIMBBIX 3KCIEPUMEHTANbHBIX IIOUCKOB, IIOCTOSHHOTO TpyZda
YYEHBIX U NIPAKTUKOB;

MHTEpECa W TO3HABATEIbHBIX MOTHMBOB B TIOJYYEHWHM U IIOCJIECAYIOIIEM aHAJIU3e

I/IH(bOpMaHI/II/I O IMCPCIOBBIX JOCTHIKCHUAX COBpCMCHHOﬁ OTCYECTBCHHOM XUMUU,

3. I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTaAaHUA:

HPaBCTBCHHOI'O CO3HAHUWA, 9TUYCCKOI'O ITIOBCACHU A,

CITOCOOHOCTH OOCHHUBATL CHTyalluH, CBA3AHHBIC C XHMHUYCCKUMU ABJICHUAMU, H
[MIPUHUMATb OCO3HAHHBIC PCHICHUA, OPHUCHTHUPYACh HaA MOPAJIbHO-HPABCTBCHHEIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLICHHMBATh CBOE IIOBEACHHE U IIOCTYIIKK CBOHUX TOBapI/IIHeﬁ C HOSI/IHI/If/’I

HPaBCTBCHHBIX W IIPABOBLIX HOPM N OCO-3HAHUC HOCJ'ICI[CTBHIZ 9THUX ITOCTYIIKOB,

4. ®opMupoBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUsl LIEHHOCTEW 3J0pOBOro M 0e30macHoro odpasza >XKM3HU; HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHOMY (HU3UYECKOMY U TICUXHYECKOMY
3I0POBBIO;

coOJIroAcHUS MpaBui O0e30MacHOro oOpallieHHus] C BEIIeCTBAaMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIESITEIILHOCTH;

MOHUMAaHUs IIEHHOCTH TIPaBWJ WHAWBUAYATLHOTO W KOJUIGKTUBHOTO O€30MaCHOTO
MOBEACHUS B CHUTYalUSIX, YTPOXKAIONIMX 370POBBI0 U KU3HU JIIOJCH; OCO3HAHUS
MOCNIEICTBUA W  HEMPHUATHS BPEIHBIX TPUBBIUCK (YIMOTPEOJECHUS — aJIKOTOJIS,

HApKOTUKOB, KypEeHHUs);

5. TpyaoBoro BociuTaHusi:
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIBCKONW JESTEIHHOCTH,
00111eCTBEHHO TOJIC3HOM, TBOPUYECKOM U JPYTUX BUJIAX JACATEIbHOCTH;

YCTAaHOBKH Ha A4aKTHBHOC Y4YaCTUC B PCHICHHU IIPAKTUYCCKHUX 3aJa4 COLII/IaJIBHOﬁ
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HaIpaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUYEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUS NTPEAMETHBIX 3HAaHUN 110 XUMHH;

YBAKEHUSA K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WMHIWBUIYadbHOW TPAEKTOpUU OOpa30BaHUA,
Oyayueil nmpodeccur M peanu3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XWUMHUHU, HHTEPECOB U MOTpeOHOCTEH

00IIIeCTBA;

6. JK0J10rH4eCcKOro BOCIIUTAHNS:

AKOJOTUYECKH  I1eJIeCOOOpPa3HOr0  OTHOIIEHWS K  TNPUPOJE, KaK  HUCTOYHHUKY
CyIIECTBOBAHMS KU3HU HA 3EMIIE;

MMOHUMAaHUS I100aTBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIeM, BIUSHUS YKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOMN CPEBI;

OCO3HaHMUSI HEOOXOAMMOCTH MCIIOJIB30BAHUSL JOCTHKEHUW XUMUU [UJISl  PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOTIOIb30BAHUS;

AKTUBHOTO HENPUATHUS ACHUCTBUN, MPUHOCSAIIUX BPEJ OKPYKAIOIIEH MPUPOIHOU Cpene,
YMEHUSI  MPOTHO3MPOBATH  HEOJATONMPHUATHBIE  DKOJOTUYECKHUE  TOCIEICTBUS
PEAIPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATh UX;

HAJIMYMS PA3BUTOTO SKOJIOTUYECKOTO MBINUIEHHUS, JKOJOTMYECKON KYJBTYPHI, OIbITa
JNEATEIBHOCTH 3KOJOTMYECKOW HAIIPABJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MUMU B
MO3HAaBaTEJIbHOW, KOMMYHUKATUBHOM W COIMAJIbHOW TMPAKTHUKE, CIOCOOHOCTH |

YMCHHUA aKTUBHO IIPOTHBOCTOATH HACOJIOTHHU XGMO(I)O6I/II/I;

7. IleHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMAHUA CHeNU(UKH XUMHUH KaKk HayKH, OCo3HaHus e€ poiu B (OPMUPOBAHUU
PalMOHAIIBHOIO HAYYHOTO MBIIUICHUS, CO3/aHUM IIEJIOCTHOTO MpEICTaBICHUs 00

22



OKpY’KalollleM MHUpPE KaK O €AMHCTBE MPUPOJbLI M YeJIOBEKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHUU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B O0COOOM 3HAYUMOCTH XUMHUHU JJII COBPEMEHHOW LMBWIM3AIUU: B €€
I'YMAHUCTHYECKOW HANpaBICHHOCTH W Ba)XXHOW pOJM B CO3JaHUM HOBOW Oa3bl
MaTepUaTbHOW KyJIBTYpPbl, PEUICHUH TI00ATbHBIX MPOOJIEM YCTONYMBOIO pPa3BUTHS
YeJIOBEUECTBA —  CBHIPbEBOM, OJHEPreTUYECKOM, TMHUIIEBOM U JKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUEHUH YCIOBHM YCHEIIHOTO TpyAa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXJA0T0 YileHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMAaHHWS CYLIHOCTH METOJOB IIO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMbIe
3HAHUA IS @aHAIKU3a U OOBSCHEHUS SBJICHUN OKPYXAIOIIEro MUPA U MPOUCXOASIIUX B
HEM M3MEHEHMI; yMEHUsS JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HAYyYHBIX
(haKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 OJYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCIOJIb30BaTh XUMHUYECKHE 3HAaHUS ISl PEIICHUs
po0JIEM B peaJIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K O3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAaHMIO, K
AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWUW MO XUMHUU B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSIM Tpyla B pa3iuuHbiXx cdepax mnpodeccuoHaTbHON

ACATCIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaThl OCBOCHUS Y4eOHOTo mpeaMera «XUMHsS» Ha ypOBHE
cpenHero oOmero 00pa3oBaHWS — BKJIOYAKOT: 3HA4YMMble A (OPMUPOBAHMS
MHUPOBO33PEHHUSI 00YUAIOIIMXCS MEXKIUCIUITIHHAPHBIE (MEXITPEIMETHbIE) O0IIeHayYHbIE
MOHSTHS, OTPAKAIOIIKE LETOCTHOCTh HAYYHOW KapTHHBI MUpa U Cre-UU(UKY METOIOB
MO3HAHMS, HMCIOJIB3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, JHEPTHUA,
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SBJICHUE, IPOLECC, CUCTEMa, HAYUYHBbIH (akT, NMPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIENIOBAaHUE, HAONIONECHUE, W3MEPEHUE, DSKCIEPUMEHT W [Ip.);
yHUBEpCaJbHble  ydyeOHble  JIeHCTBUS  (IIO3HABATEJIbHbIE,  KOMMYHUKATHBHBIE,
peryJIaTUBHBIE), obecreunBarone (GopMupoBaHrue (PyHKIMOHAIBHON TPaMOTHOCTH U
COLIMAJIbHOM KOMIIETEHIIMM O0YyYaroIUXCs; CIIOCOOHOCTh OOYYaroIMXCs MCIOJb30BaTh
OCBOCHHBIC MEXIUCLUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEPCAIBHBIE
y4eOHbIE ICHCTBUS B TIO3HABATEIILHON U COLIMAIBHOM MIPAKTHUKE.

MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJECHUE YHHUBEPCAIbHBIMU YUEOHBIMU
II03HABaTEJIbHBIMA, KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JEUCTBUAMM.

Oeénaoernue yrueepcajibHbolmu y'lc’ﬁHblMll NO3HABAMEJIbHBIMU OCUCMBUAMU:

1. ba3zoBbIMH JOrn4ecKHUMH JeHCTBUSAIMH:

CaMOCTOSITeSIbHO (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATh LIENU JESITEIbHOCTH, 3aJaBas IMAapaMeTpbl U KPUTEPUH HUX IJOCTHKEHUS,
COOTHOCHUTb PE3YJIbTATHI ICATCIBHOCTH C MIOCTABJIEHHBIMU LIEIIAMU;

HCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS — BBIACHATH
XapaKTEPHbIC MPU3HAKKU TMOHSATHM M YCTaHABJIMBATH UX B3aMMOCBA3b, MCIOJIB30BAThH
COOTBETCTBYIOIIUE TOHATHS JIJIs1 OOBSICHEHUSI OTJCIbHBIX (DaKTOB U SBJICHHIA;

BHIOMpATh OCHOBAHUS M KPUTEPUM JUIsI KiIacCU(UKAIMKM BEIIECTB U XUMHUYECKHUX
pEaKLHnii;

YCTAHABIIMBATh NPUYMHHO-CIJICICTBECHHBIE CBSI3U MEX/y U3YyUYa€MbIMU SIBIICHUSIMU;

CTPOHTH JIOTUYECKHE pacCyXAcHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, II0 aHAJOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PAaCCMAaTPUBACMBIX SBJICHUSX,
(GbopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJICNIM, TPeoOpa30oBbIBATH MOJICIbHBIC TNPEACTABICHUS — XHUMHUYECKUH 3HaK

(cumBOII) DyIeMEHTa, XUMHUYecKas: (opMmysia, ypaBHEHUE XUMUUYECKOW peakinuu — Mpu
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PCUICHUU y‘le6HBIX IMO3HABATCJIBHBIX W IMPAKTHYCCKUX 3a1a4, IIPUMCHATH HA3BAHHBIC
MOJCJIBbHBIC IIPCACTABJICHUA JISI BBIABJIICHUA XapPAKTCPHBIX IIPU3HAKOB H3Yy4YaCMbIX

BCHICCTB U XUMHUYCCKHUX peaKuHﬁ;

2. ba30BbIMH HCCJIEI0BATEIbCKHMH JIeHICTBUSIMMU:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOI'O TTO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIIUN;

dbopMynupOBaTh IENM M 33Ja4d  HWCCJICAOBAHMS, HCIOJIb30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KQUECTBE HHCTPYMEHTA TTO3HAHUS U
OCHOBBI sl (POPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX
CYXKJICHUU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHUS W TPOBEICHUS YUYECHHUYECKHUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOM0AaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (popMyaupoBaTh 0OOOIICHUS U
BBIBOJbl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

MPUOOpETaTh OIBIT YUYCHHUYECKONM HCCICAOBATEILCKOM M IPOCKTHOM JCATEIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METO/OB

PCHICHUA MMPAKTHUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,

3. PabGoToii ¢ nngopmanueii:

OPUEHTHPOBATbCS B PA3NIMYHBIX HCTOYHUKAX MHPOpMalMK (HAYYHO-TIOMYyJIsIpHAs
JUTEpaTypa XUMHUYECKOT0 COAEpKaHusd, CIIpaBOUHbIe TocoOus, pecypcel MHTEepHETa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOPM IMpeICTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

(dbopMynIupoBaTh 3aMpochl M MPUMEHSATH PA3NIMYHBIE METOAbl MpPU TOUCKE U OTOOpE
uH(pOopMaLi, HEOOXOAUMOM /JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;
MpUOOpETaTh OMBIT UCIOIB30BaHUA UH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA U

Pa3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BEIOMPATh ONTUMAIIbHYIO (POpMY TpesicTaBiieHns HHPOpMAIK (CXEMBI,
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rpadyKu, IMarpaMmbl, TaOJIUIIbI, PUCYHKH U T. 11.);

UCIIONIb30BAaTh HAy4YHBIM $3bIK B KAaueCTBE CPEACTBA Mpu paboTe ¢ XUMHUYECKOU
UHpOpMaUeil: MPUMEHATh MEKIIPEIMETHbIE ((PU3NUECKUE U MAaTEMATUYECKUE) 3HAKU
¥ CUMBOJIBI, (hOpMYyJIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IPEOOPA30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.
Osgnadenue yHugepcatbHbIMU KOMMYHUKAMUGHHIMU OCHCIMEUAMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCY>KAaeMOM TEMbI B X0JI¢ TUAJIOra U/WIN TUCKYCCHH,
BBICKa3bIBaTh UJIEH, POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTENIBHO BBIITOJHEHUS
OpeJI0KEHHON 3a1auu;

BBICTYNATh C MPE3EHTALMENl Pe3yabTaTOB MO3HABATEIBLHON JEATEIbHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMH IPU BBINOJIHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPAaKTUYECKOM pabOThl MO MCCIECJOBAHUIO CBOMCTB H3Y4YaeMBbIX
BEILIECTB, pEeATU3ALMH y4eOHOr0 MPOoeKTa U (OPMYJIMPOBATh BHIBOJBI IO pPE3yJIbTaTaM
OPOBEAEHHBIX UCCIEIOBAaHUN MyTEM COINIACOBAHUS MO3ULMHA B X0J€ OOCYKICHUS U
00OMEHa MHEHHSIMHU.

Osnadenue yHueepcanbHblMu pe2yiamueHbIMuU OCUCMEUAMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOIO MO3HABATENBbHYIO JEATEIbHOCTD,
ompenensisi €€ LeNM M 33Ja4d, KOHTPOJUPOBaTh M MO Mepe HEOOXOJIMMOCTH
KOPPEKTUPOBATh MpEAJIaraéMblii alroOpuT™M JCHCTBUII NMpPU BBINOJIHEHUU YYE€OHBIX U
MCCJIEI0BATENbCKUX 3a/]1a4, BbIOMpaTh Hauobosee 3pPeKTUBHBINA CIOCOO UX PEIICHHUS C
y4€TOM TOJIy4EeHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIHIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEM JI€ATEIbHOCTH Ha OCHOBE caMoOaHajiu3a |

CaMOOIICHKU.

NPEAMETHBIE PE3YJIBTATHI

[TpenMeTHbIE pe3ybTaThl OCBOCHMS MPOrPaMMBbI CPEIHEro OO0IIero oOpa3oBaHUS IO
XMMHH Ha 0a30BOM ypOBHE OpPHEHTHPOBAaHbI Ha OOECICUYCHHE MPEUMYIICCTBCHHO
oOmeoOpazoBarenbHO U OOIMIEKYJIBTYpHON  MOATOTOBKM  oOydwaronuxcs. OHu
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BKJIIOYAIOT: CHEIU(pHUUECKHe Ui y4eOHOro mpeaMera «XHUMHA» HAay4YHbIE 3HAHUS,
YMEHHUSI U CIOCOOBI JIEHCTBUH 10 OCBOCHHIO, MHTEPIpPETALMU U NpeoOpa3oBaHUIO
3HAHUU, BUABI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS W NMPUMEHEHMIO 3HAHUU B
Pa3IMYHBIX YUYEOHBIX U PEATIbHBIX )KU3HEHHBIX CUTYalUsIX, CB3aHHBIX C XUMUEH.

B nporpamme 1o XuMuM IpeaMETHbBIE PE3YyJIbTAaThl IPEACTABIEHBI 110 I'OJAaM U3y4YECHUs

Kak Ha 0a30BOM, TaK H Ha yeny01EéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kiacce mpeaMeTHbIe pPe3yJbTAaThl 0CBOeHUS Kypca «Opranmyeckass XuMMsD)

O0TPaKaIoT:

1) cihopmuposannocme npeocmasieHull: 0 XUMHYECKOMN COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B TMO3HAHUU SIBIICHUM TPUPOJIBI, B
GbOpMHPOBAHUM MBIIIICHUS W KYJbTypbl JIMYHOCTH, €€ (QyHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOM JIJIsi pellIeHUs MPAKTUYECKUX 3aJlad U JKOJIOTUYECKH
00O0CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U MPUPOTHON CpeIe;

2) enadenue CUCTEMOW XMMHUYECKHX 3HAHUH, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAIOIIUEC
MOHATUS (XMUMUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToMa, MOJIeKyJa,
BaJICHTHOCTb, AJICKTPOOTPUIIATEIILHOCTh, XUMUYECKasI CBS3b, CTPYKTYpHast GopMya
(pa3BépHyTass M COKpamiéHHasi), MOJIb, MOJISIpHAs Macca, MOJSPHBIA O00BEM,
YTJIEPOJHBIN CKeNeT, (yHKIUOHAJIbHAS TPYyIIa, paJuKand, H30MEpHs, H30MEDHI,
TOMOJIOTUYECKUH Psl, TOMOJIOTH, YIJIEBOJAOPOABI, KHCIOPOA- M a30TCOJEpIKallie
COCJIMHEHUS, MOHOMEp, TOJIMMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIIMHCHHUS); TCOPUH M 3aKOHBI (TEOpHUsS CTPOCHUS OpPTaHWYECKHX BemecTB A. M.
ByTnepoBa, 3ak0OH COXpaHEHHUs MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
S3BIK  XMMHH; MHUPOBO33PEHUYECCKHUE 3HAHMS, JIekKAIIMe B OCHOBE IMOHUMAHMUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJIICHUH, (DAKTOIOTHUECKUE CBEICHUS O
CBOMCTBax, COCTaBe, TMOJYYCHHMHM ¥ OE30MMaCHOM WCIOJIb30BAHUU Ba)KHEHITHX

OpraHMYCCKHUX BCIICCTB B 6BITy 151 HpaKTI/I‘IeCKOP'I ACATCIIBHOCTHU YCJIOBCKA,
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3)

4)

5)

6)

7)

chopmupo8anHocmy ~ yMeHull  GblAGNAMbL  XapaKTepHble MPU3HAKU  TOHSATHH,
YCTaHaBJIMBATh WX B3aUMOCBA3b, UCHOb3084Mb COOTBETCTBYIOIIUE IOHATHUS TpPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;
chopmMupo8anHoCcms ~ YMEHUll  UCHOIb3068aMb  XUMUYECKYI0 CUMBOJIMKY  JUIS
COCTABJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) (popMyT
OpPraHMYECKUX BEHIECTB W YPABHCHUN XHUMHUYECKHUX PEAKIUW;, U320MAasIueams
MOJENN MOJEKYJ OPraHMYECKUX BEIIECTB ISl WJUIIOCTPALUM MX XUMHUYECKOTO M
MIPOCTPAHCTBEHHOTO CTPOCHMUS;

cghopmupoeanHocmes — yMeHuli  YCmMAaHaenueams — NPUHAIJICKHOCTh  U3YYEHHBIX
OpPraHWYECKUX BEHIECTB IO UX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COE€IUHEHUN (yIJIEBOJAOPOJABI, KHUCIOPOJI- U  a30TCOJEpIKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHHS); Oaéams WM Ha3BaHUS TIO0
cuctematudyeckoit Homenkiatype (IUPAC), a Ttaxxke NpUBOAUTH TPHUBUAIBHBIC
Ha3BaHMUS OTACIbHBIX OPraHUYECKUX BEIIECTB (STWIICH, NPOIMWICH, aleTUJICH,
ATWICHIJIMKONb, TIULEPUH, (eHod, (OpMalbIerui, aleTalbAerua, MypaBbHHAS
KHMCJIOTa, YKCYCHasl KHCJIOTA, OJIEMHOBAs KHCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIIOKO34,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chopmMupo8anHoCcms yMeHuss onpedensams BUIbl XUMHUUYECKOW CBSI3U B OPTraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE), KOBANEHMHAS U UOHHAS C653b, O- U P-CEA3U,
8000POOHAS CB513b);

chopMuposanHocms yMeHusi NOOMEEPHCOamv HA KOHKPEMHbIX NPUMEPAX XapaKmep
3a8UCUMOCU  PEAKYUOHHOU  CHOCOOHOCMU  OpP2AHUYECKUX  COeOUHEeHUll  Om
Kpamuocmu u muna KOBAIeHMHOU 853U (0- U T-C8A3U), 63AUMHO20 GIUAHUSL AMOMO8
U 2PYnNn amomo8 8 MOJeKYaax,

cpopmMupo8anHocmy ~ yMeHUs  NpUMeHAmb  TIOJOXKEHUS  TEOpPUHM  CTPOCHMUS
oprannveckux BemiecTB A. M. bytnepoBa miis 0ObsICHEHUS 3aBUCHUMOCTH CBOWCTB

BCUICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHCHHUA MACChl BCUICCTB,
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8)

9)

copMUpo8aHHOCMb YMEHULl XapaKmepu3oeams COCTaB, CTpOCHHE, (QU3NUYECKUE H
XAMHYECKAE  CBOWCTBA  TUIWYHBIX  TPEJICTABUTENCH  pPa3IUYHBIX  KJIAcCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, ATHIICH, MPOIWJICH, aleTuieH, OytaaueH-1,3,
MeTWIOyTaaueH-1,3, 6eH30J, METaHO, TaHOJ, STUJICHIJIMKOIb, TIHIEPUH, (EHO,
arieTanbpACTH, MypaBblHAs M YKCYCHas KHUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUT0JI03a,
aAMUHOYKCYCHAsl KHCIIOTa); WLIIOCMPUpPOBamy TEHETHUYECKYIO CBSI3b MEXAY HHUMH
YPaBHCHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX pEaKIUd C HCIOJIh30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

chopmupo8anHocmy yMeHUuli Xapakmepuzoeams cOCmas, cmpoeHue, gusuyeckue u
Xumuyeckue — COUCMBA  MUNUYHBLIX — Npeocmasumenell  PA3IUYHbIX — KIACCO8
OpeaHU4ecKux Gewecms: aIKaAHo8, YUKIOAIKAHO8, ANKeHO08, AIKAOUEHO8, AlIKUHOE,
APOMAMUYECKUX V2lle8000P0008, CHRUPMO8, dAlb0ecud08, KemoHO08, KAPOOHOBbLIX
KUCTIOM, NPOCMbBIX U CHONACHLIX IPUPOB, IHCUPOS, HUMPOCOCOUHEHUN U AMUHOS,
AMUHOKUCTIOM, DOeK08, y21e80008 (MOHO-, OU- U NOIUCAXAPUOOB), ULTIOCMPUPOBAND
2EHEMUYECKYIO CB3b MEHCOY HUMU YPABHEHUAMU COOMEEMCMBYIOUWUX XUMUUECKUX
peaxkyuil ¢ UCNOIb308AHUEM CIPYKMYPHBIX YOPMYIT,

copMUpo8anHOCMb YMEHUs XapaKmepu308ams UCTOYHUKHU YTIIEBOJOPOIHOTO ChIPbSI
(HedTh, TPUPOIHBIM Ta3, yrojib), CHOCOOBI HMX MEPepabOTKH U MPAKTHYECKOE

pUMEHEHUE MPOAYKTOB MepepadboTKH;

10) chopmuposanrnocme ymenuii npo6oOums BBIYUCICHUS 110 XUMUYECKHM YPaBHECHHIM

(Macchl, 00bEMaA, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WM

MPOJYKTOB PEaKIIHH);

11)cpopmuposannocmes ymenuti 6radems CHCTEMOW 3HAHMKW 00 OCHOBHBIX METOJAX

Hay4YHOTO MO3HAHUS, UCTIOJIb3yEMbIX B XUMUU MPU U3yUYECHUU BEILIECTB U XUMUUYECKUX
sBJICHUI (HaOI0/IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJCIUPOBAHNUE), UCHOIb308AMb
CHUCTEMHbBIC XUMUYECKUE 3HAHUS JJIsI IPUHATHUS PEIICHUM B KOHKPETHBIX KM3HEHHBIX

CUTyalusx, CBA3aHHbIX C BCHICCTBAMHA U UX IIPUMCHCHUCM,
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cpopmupo8anHocmsy 61a0eHUs CUCMEMOU 3HAHULL O eCMeCMBEeHHOHAYYHbIX Memo0ax
NO3HAHUSA — HAOI00EHUU, USMEPEHUU, MOOETUPOBAHUU, IKCHEpUMenme (pearbHoM
U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHU,

chOpMUPOBAHHOCMb YMEHUA NPUMEHAMb OCHOBHble ONepayuu MulCIUMENbHOU
O0esimenbHOCMU — aHAIU3 U CUHMe3, CpasHeHue, 0000weHue, CUCmeMamu3ayuro,
8blsGNIEHUE NPUUUHHO-CTIEOCMBEHHbIX C853eU — O] U3VYEHUs CEOLCME Geujecmes u
XUMUYECKUX peaKyull;

12)chopmuposannocme  ymenuti  cobmooams npauia TOAH30BAHUS XUMHUYCCKOH
nocyiol W JiabopaTOpHBIM OOOpYyJOBaHUEM, a TaKXke MpaBuia OOpalieHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHMSMHU TI0 BBINOJHEHUIO JIa0OPaTOPHBIX
XUMHUYECKUX OITBITOB;

13) chopmuposanrnocmo ymenutl NAAGHUPOSAMb N 8bINOIHANb XUMUYECKAN SKCIICPUMEHT
(mpeBpallieHusT OpraHUYEeCKUX BEIISCTB MPU HArpeBaHUU, IOJYyYEHHUE HTHICHA U
W3YYCHHUE €Tr0 CBOMCTB, KA4yeCTBEHHBIE pEAKIMM OPraHUYECKUX  BEIIECTB,
JieHaTypalus OCJIKOB MPU HArpeBaHUU, IIBETHBIE PEAKIMU OCJIKOB) B COOTBETCTBHUH C
IpaBUJIaMU TEXHUKU O€30MaCHOCTH MpPU OOpAILEHUH C BEIIECTBAMH U J1a00paTOPHBIM
000pyZIOBaHUEM, NpeoCcmasiiams Pe3ylbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B (hopme
3aliCH YPAaBHEHUI COOTBETCTBYIOIIUX PEAKIUN W Qopmyauposams BBIBOJIBI Ha
OCHOBE ATUX PE3YJIbTaTOB;

COpMUPOBAHHOCMb  YMEHUI: CAMOCMOSAMENIbHO NIAHUPOBAMb U NPOBOOUMD
XUMUYECKUL dIKCnepumMenm (noaydeHue U u3yueHue Ceolcmes OpeaHuiecKux eeujecms,
KauecmeeHHbvle pearyuu V211e6000p0008 PA3TUYHBIX K1accos u
KUCTIOPOOCOOEPHCAWUX  OP2AHUYECKUX Beuecms, peuleHue 3KCNepUMEHMANbHBIX
3a0ay NO pAcnoO3HABAHUIO OP2AHUYECKUX eewjecms) ¢ CcoOMooeHuemM npasull
be3onacHoeo obpawerus ¢ eewjecmeamu U J1abOpamopHviM  0060py008aHUEM,
Gopmynupoeams  yenb UCCAEO08AHUS, NPEOCMABISAMb 6 pPA3IUYHOU  hopme

pes3yibmambsl IKCnepumenma, dhajaiusupoeams U OYEeHueanlb ux 0ocmoeepnocmb;
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14)cpopmuposannocms  ymenuti  KpUMuuecku — aHAIU3UPOBAMb  XUMHUYECKYIO
uH(pOpMaIHIO, TTOJIy4aeMyto U3 pa3HbiXx ucTouHuKoB (CMU, UuTepHeT u np.);
chopmMuUpo8anHOCMb YMEHUL. 0CYWeCMEIAMb YeleHanpasieHHblli NOUCK XUMUYECKOU
uHgopmayuu 8 pasiuuHbIX UCMOYHUKAX (HAYYHAS U YUeOHO-HAYYHAs qumepamypd,
CMU, Unmepnem u Op.), Kpumudecku AHAIUUPOBAMb XUMUYECKVIO UHGDOpMayuio,
nepepabamuléams €€ u UCHOIb308aMb 8 COOMBEMCMBUU C NOCMABIEHHOU Y4eOHOU
3ao0auell

15) cdhopmuposannocme ymenuii cobniodams npasuia SKOJOTHICCKH IIEIECO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJAOBOM AEATEILHOCTU B LIEJISIX COXPAHEHUSI CBOETO 37]0POBbs
U OKpY>Kalollleld MPUPOJTHOU CPEbl; 0CO3HA8AMb ONMACHOCTh BO3JICHCTBUSL HA KUBbBIC
OpraHu3Mbl ONPEIACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas CMBICI MOKA3aTells
[MJK (nmpenenbHO# AOIMYCTUMON KOHIICHTPAILIMH), NOSCHAMb HA TPUMEPax CIOCOOBI
YMEHBIIICHUS U MIPEAOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;
aHaIU3UPOBaAmMs YenecoooOpasHoCms NpuMeHeHUs Op2aHUu4ecKux geujecms 6
NPOMBIULIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

16) 1t oOydarommxcss ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH ~ 3JIOPOBBS:  YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TIO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

17)nst chaenblX W CAa0OBUASINMX OOYYAIONIMXCSA: YMEHHE HCIOJb30BaTh pPelibe(hHO

TOYEUHYI0 cucteMy o0o3Hauenuit JI. bpaiins qis 3anucu xumudeckux Gpopmy.

B 11 kiacce npeaMeTHbIe pe3yJIbTAThI 0CBOCHHS Kypca «O01mas 1 HeopraHu4ieckast

XHMUSD> OTPAKAIOT:

1) cghopmuposannocmes npedcmasnenuii: 0 XUMAYECKOW COCTABIISAIONICH SCTECTBEHHO-
HAay4YHOM KapTUHBl MHpA, pOJHA XHUMHUU B IO3HAHUU SBJICHUN TNPUPOIBI, B
(GOpMHUPOBAHUN  MBIIUICHUS U KyJIbTYpbl ~ JUYHOCTH, €€  (yHKIUMOHAJIHHOU
IPaMOTHOCTH, HEOOXOAUMOW [JIsi pEelIeHUs MPAKTUYECKHX 3aJlad M 3KOJOTUYECKH

000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM Ccpeie;
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2)

3)

4)

61a0eHue CUCTEeMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHATHSA (XMMHYCCKUI DJIEMEHT, aToOM, HM30TOI, S-, P-, O-3JeKTpOHHBIC OpPOHTAIIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHHS, XMUMHYECKas CBS3b (KOBaJEHTHAas,
WOHHAs, MeTa/uIMuecKas, BOJOPOJHAs), KpUCTAUIMYECKas pEmI€TKa, THIIbI
XMMHYECKUX PEAKIUN, PACTBOP, JIEKTPOJUTHI, HEAJIEKTPOIUTHI, SJICKTPOJIUTHUYECKAS
JIMCCOLIMAIS, OKHUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOW PpEaKIIH,
XUMUYECKOE€ PABHOBECHE; TEOPUU U 3aKOHBI  (TEOpHUS  DIIEKTPOJIUTUUYECKOU
Ircconyanuu, nepuoandeckuid 3akon /. . MenpaeneeBa, 3akOH COXpPaHEHHS] MaCChl
BEILIECTB, 3aKOH COXPAHCHHS W MPEBPAIICHHUS SHEPTUHU MPH XUMHUYCCKUX PEaKIIHAX ),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUWA SA3bIK XHWMHUH, MHPOBO33PCHUECKHUE 3HAHWS,
JIe)KAIMe B OCHOBE TIOHUMAHUS MPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
(haKTOJIOTMYECKHE CBEACHUS O CBOMCTBAxX, COCTaBe, IIOJYyYCHHH U O€3011aCHOM
WCIIOJIb30BAHUM BAKHEUIITUX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKA;

coBpeMeHHble NpeOCmasieHusi O CMpPOeHuU Beujecmed Had aAMmOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOJIEKYIAPHOM YPOBHAX, NPeOCMAasieHUss O MEeXAHUBMAX
XUMUYECKUX pearyull, mepMOOUHAMUUECKUX U KUHEMUYECKUX 3aKOHOMEPHOCAX UX
NPOMEKAHUs, 0 XUMUYECKOM DPABHOBECUU, pACMBOPAX U OUCHEPCHBIX CUCEMAX,
(akmonoeuueckue ceedeHus O CBOUCMBAX, cocmase, NOJAYHeHUU U 0e30NACHOM
UCNONB308AHUU BANCHEUUUX HEOPSAHUUECKUX Bewjecms 6 Oblmy U NPaAKMuyecKoll
0esimelbHOCMU 4ell08eKd, 0OWUX HAYUHbIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA;
chopmMupoeanHocms ~ yMeHull  8blAGNAMb  XapaKTepHbIE TPHU3HAKU  TOHSTHUH,
YCMAaHaenueams WX B3aUMOCBS3b, UCNOAb306aMb COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAaHUHU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

chopmMuposaHHoCmy  YMEHUll  UCNOIb308aMb  XUMUYECKYI0  CHUMBOJIMKY IS
cocrtaBiieHuss  (GoOpMysd  BEIIECTB W  YpaBHEHUH  XHMMUYECKUX  pEaKIIMii;

cucteMatnueckyro HoMmeHkIatypy (IUPAC) u TpuBHallbHBIE HA3BaHUSA OTACIBHBIX
32



5)

6)

7)

8)

HEOpPraHMYECKUX BEIIECTB (yrapHBIN ra3, yrileKUCIbIi Ia3, aMMHUakK, raiéHas U3BecTb,
HeraméHasi U3BeCTb, IUThEBAsI COJla, MUPUT U Jp.);

cpopmuposannocme ymenuti onpeoeisims BAJCHTHOCTb U CTENEHb OKHCICHHS
XUMHYECKUX DJIEMEHTOB B COCIMHEHMSX DPa3jIM4YHOIO COCTaBa; BHJ XMMHYECKOU
CBSI3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKas, BOAOPOJHAs) B COEIMHEHUSX; THII
KPUCTAJUIMYECKOW PpEMETKH KOHKPETHOIO BEIIECTBA (aTOMHas, MOJEKYJIspHas,
MOHHAsA, METaJUINYECKas); XapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCIUHCHUM;

cpopmupo8anHocms yMeHUus 00BACHAMb 3A8UCUMOCHb CEOUCME Bewecme om 6uod
XUMUYECKOU C6A3U U MUNA KPUCMALIU4eCcKOU peuémru, OOMeHHblli U OOHOPHO-
aKyenmopHull MexaHusmovl 00pa308aHUsl KOGAIEHMHOU CEA3U,

copmMupo8anHocms yMeHUll YCmaHaeIueams TPUHAUIEKHOCTb HEOPTaHWYECKUX
BEUIECTB IO MX COCTAaBY K ONPEICIEHHOMY KJAcCy/TpyIIe COeAMHEHUN (IIPOCThIE
BEILECTBA — METAJIBI M HEMETaJUIbl, OKCUJbl, OCHOBAHUS, KHCIIOThI, aM(pOTEpHbIE
TUIPOKCH]IBI, COJIH);

CcOpMUPOBAHHOCb YMEHULL: KIACCUPUYUPOBAMb. HEOPSAHUYECKUE 8eUeCmBa NO UX
cocmaegy; Xumudeckue peaxkyuu no paziuyHblM NPUSHAKAM (YUCTY U COCMAgY
peazupyiowux eewecmes, Mmenioeomy s@@exmy peaxyuu, UIMEHEHUro Cmenexeu
OKUCNeHUsl  DNIeMEeHmo8, 00pamuMoCcmy, y4acmuio Kamaiusamopa u m.n.);
CaMOCMOSIMENbHO — GblOUPAMb  OCHOBAHUS U Kpumepuu Os  Klaccupurayuu
U3yuaemvlx 6ewecms U XuMu4ecKux peaxyuil,

cpopmMupo8aHHOCmMb YMEHUll packpbléams CMBICI Nepuoandeckoro 3akona J[. M.
MenneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO U
IMPOTHOCTHYECKYIO QYHKINU;

cpopmuposanHocms yMeHuli Xapakxmepu3oeamsv SIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB |—4 mnepuonos Illeprognueckoil cHCTEMBI XUMHUYECKUX
anementoB JI. M. MenneneeBa, HCHONB3ysl TOHATUS «S-, P-, O-3JIEKTpOHHBIC

Op6I/ITaJ'II/I>), QHCPICTUYCCKHUC YPOBHUN», 00vsCHAMD 3aKOHOMCPHOCTH HU3MCHCHMU:A
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9)

CBOWMCTB XMUMHMYECKHX JJEMEHTOB M WX COCAMHCHUM MO MEpUoAaM U TpyImnam
ITepuoauueckoi cucTeMbl XUMHUYECKUX dJieMeHTOB [[. 1. MeHnneneesa;

«OCHOBHOE U B030VIHCOEHHOE JdHep2emudecKue COCMOSHUSL amomay, O0ObACHAMb
3AKOHOMEPHOCMU UBMEHEHUSL CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHEHUL NO
nepuodam u epynnam Ilepuoouueckoii cucmemvr | U Menoeneesa, eanenmmuule
B03MOINCHOCIU AMOMOB INEMEHMOB HA OCHOBE CIPOEHUS UX INeKMPOHHBIX 0007104eK
cpopmuposannocme ymenull xapakmepuzoéams (onucviéams) OOIINE XUMHUYECKHEC
CBOMCTBAa HEOPTraHUYECKUX BEIIECTB PA3JIUYHBIX KIACCOB; HOOMEEPIHCOAMb
CYyIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKIY HEOPraHMYECKHMMHU BEIIECTBAMHU C
TMOMOIIBI0 YPABHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUM;
cghopmuposarnHocmo VYMeHUs packpvigams CYWHOCMYb: OKUCTIUMETIbHO-
B80CCMAHOBUMENILHBIX PeaKyUll NOCPeoCmeoM COCMABIeHUs. INeKMPOHHO20 bananca

omux peakuuﬁ; peakuuﬁ UOHHO 20 o0bOMeHa nymeM cocmaesieHusA uUx noJiHblX U

COKDAUEHHBIX UOHHBIX ~ YPAaBHeHUll, peaxkyuil euoponusa; peaxyuii
KOMNIEKCO00pa308anus. (na npumepe 2UOPOKCOKOMNIEKCOB YUHKA U
ANIOMUHUSL),

10)cpopmuposannocme  ymenus  Kiaccugpuyupoéams XAMUYECKHE PEAKIMHA 10

pa3NUYHBIM TpU3HAKaM (YHCIy W COCTAaBY pEarupyroIlluX BEIIEeCTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTETEHEH OKHUCICHUSI SJIEMEHTOB, OO0paTUMOCTH

peakiuu, y9acTHIO KaTaanu3aTropa);

11)cqpopmuposannocmes ymenuii cocmasnsims YpaBHEHUS PEAKIHMN Pa3IMYHBIX THIIOB,

IIOJHBIC U COKpaH_[éHHBIC YPaBHCHUA peaKHI/Iﬁ HOHHOTI'O O6MCHa, YUYUTBIBAA yCJIOBHA,

IIPY KOTOPBIX 3TU PEAKIHUU UAYT A0 KOHILIA,

12) cchopmuposannocms ymenuii nposooums peakiiu, MOATBEPIKIAIONINE KaueCTBEHHBIH

COCTaB Pa3/IM4HBIX HCOPraHW4YCCKHUX BCIICCTB, pacno3Haedamnsv OIIBITHBIM HYTéM

HOHBI, IIPUCYTCTBYIOIIHNEC B BOJAHBIX PACTBOPAX HCOPIraHNICCKUX BCUICCTB,
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13) cpopmuposannocmo VYMEeHUti  packpvleamo CYIIIHOCTh OKHCITUTEHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOro OanaHca
ATUX PEaKIHi;

14) cchopmuposannocme  ymenuii  06vACHAMb 3aBUCHMOCTb CKOPOCTH XMMHYECKOM
peakiuu OT Pa3NUYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO0 PaBHOBECHUS B
3aBHCHMOCTH OT BHEIIIHETro Bo3aeicTeus (nmpunmwm Jle [llartense);
cghopmuposanHocmes ymeHusi 00bACHAMb 3AKOHOMEPHOCIU NPOMEKAHUS XUMUYECKUX
peakyuii ¢ Y4émom ux SHepeemuyeckux Xapakmepucmuk, Xapakxmep U3MeHeHUs
CKOpOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCMU Om pPAa3IuyHulX (akmopos, a
makce xXapakmep CMeweHUs XUMUYECKO20 PABHOBeCUsi NOO GIUSHUEM BHEULHUX
so30eticmauti (npunyun Jle [llamenve);,

15) chopmuposannocme ymenuti xapakmepuzoéames XAMHUUECKUE MPOIIECCHI, JIGKAIIUE B
OCHOBE TMPOMBIIICHHOTO TIOJyYE€HUsS] CEpPHOW KHUCIOTHI, aMMHakKa, a TakKkke
c(hOpMUPOBAHHOCTh  MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUMNAX U
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;
chOpMUPOBAHHOCMb YMEHUsL XAPAKMEPU308amsb XUMUYECKUE PeaKyuu, nexcaujue 8
OCHOB8E NPOMBIULIEHHO20 NOJYYEHUS CEePHOU KUCAOMbl, AMMUAKA, o0ujue HayuHvle
NPUHYUNBL  XUMUYECKUX  NPOU3BOOCME, yenecooopasHoCcms — NPUMEHEHUs.
HeOp2aHU4ecKux eewjecms 6 NPOMBIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PEeHUs
COOMHOWEHUS] PUCK-NONb3A,

16) cchopmuposannocme ymenuii npo8ooums BBIYMCICHUS C HCIIOJB30BAHUEM IOHSITHS
«MaccoBas JOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWHA Ta30B TIpU
XUMUYECKUX PEaKIMsIX, MacChl BEIIeCTBA WM 00bEMAa Ta30B IO W3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WJIM OOBEMY OIHOTO M3 yYAaCTBYIOIIMX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3((}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,
chOpMUPOBAHHOCMb YMEHUSL NPOBOOUMb PACUEMbL: C UCNOJb30BAHUEM  NOHAMULL

«maccosast 00 eeuecmea 6 pacmeopey U «KMOJAPHAA KOHUEeHmMpayus», mMaccsl
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gewecmea uiu 00bEMA 2a3a NO U3BECMHOMY KOJIUYECm8Yy 6ewjecmed, macce uiu
00bEMY 00HO20 U3 YHUACMBYIOWUX 8 peaKyuu eewecms, Mmeniosoco ggexma
peaxkyuu, 3Ha4eHus B000POOHO20 NOKA3AmMeNs pPACmEOopos KUCIOm U uenodeli ¢
U3BECHOU CMeENnenvblo Ouccoyuayuu, maccol (00véma, Koauvecmea 6eujecmsa)
npoOYyKma peaxyuu, eciu 0OHO U3 UCXOOHBIX Geujecms OaHO 8 68Ude pacmeopa ¢
ONpeoenéHHol Macco8ou 00Jell pAcCmBOPEHHO20 Beujecmead Ul OaHO 6 U30bImKe
(umeem npumecu),; 00au 8bIX00a NPOOYKMA pearyuu, 00bEMHBIX OMHOULEHULL 2A308;

17)cpopmuposannocmv  ymenuii  cobmodamv npasuia TOJIB30BAHUS XUMHUYECKOM
nocyiol W JiabopaTOpHBIM OOOpYyJOBaHUEM, a TaKXke MpaBuia OOpalieHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHMSMHU TI0 BBINOJHEHUIO JIa0OPaTOPHBIX
XUMHUYECKUX OIBITOB,;

18) chopmuposannocme ymenuti nAAGHUPOBAMb U BbLINOJIHAMb XUMUYECKAN SKCIIEPUMEHT
(pa3noxeHue TMepoKcuaa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, OIpEJCIICHHE
CpeIbl pacTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATBHOTO HWHIAMKATOPA, BIUSHUC
pa3IUYHBIX (HaKTOPOB HA CKOPOCTh XUMUYECKON peakluu, peakliui HIOHHOTO OOMEHa,
KaueCTBCHHBIC PEAKIMU Ha Cyibdar-, KapOoHAT- W XJIOPHA-aHUOHBI, HAa KaTHOH
aMMOHUSI; pelIeHUE OHKCICPUMEHTAIbHBIX 3aJad 1Mo TeMaM «MeTamb»y U
«HemeTamnel») B COOTBETCTBMM C TIpaBUJIAMH TEXHUKH OE€30MaCHOCTH TIPH
oOpallleHul ¢ BEIIeCTBAMH U JaOOpaTOPHBIM OO0OpPYJIOBAHUEM, NPeOCmasiimb
pe3ynbTaThl ~ XUMHUYECKOTO  JKCIepuMeHTa B GOpMe€  3alucCHd  ypaBHEHUU
COOTBETCTBYIOIIMX pEaKIMid U Qopmyiuposams BBIBOABI Ha OCHOBE OTHX
pe3yJIbTaTOB,;
cPOpMUPOBAHHOCMb  YMEHUN. CAMOCMOAMENbHO NIAHUPO8AMb U NPOBOOUMDb
XUMUYECKUL DKCNEPUMEHM (NposedeHUe peaKyuli UOHHO20 0OMeHd, NOOmMeEepPIHCOeHUe
KA4ecmeeHH020 COCMABa HeoOp2aHUUecKux eeujecms,; onpeoeienue cpeovl pacmseopos
gewecms ¢ NOMOWDbIO UHOUKAMOPO8, U3YUeHUue GIUAHUSA PA3TUYHbIX (aKkmopoe Ha
CKOPOCMb XUMUYECKOU peakyul, peueHue dKCNepUMEeHMAlbHblX 3a0ay Nno memam

«Memannviy u «Hememannwiy) ¢ cobnooenuem npasui 6e30nacHo2o oopawerus ¢
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gewecmeamu U 1aOOpaAmMopHuIM  000py0o8aHueM,  Qopmyauposams  yelw
UCC1e008anUsl, NpedCmasisims 8 pa3iudHou ¢opme pe3yibmamsl IKCHEPUMeHma,
AHATUZUPOBATNL U OYEHUBAMb UX OOCMOBEPHOCHb,

19)cpopmuposannocms  ymenuti  KpumMuuecku — aHAIU3UPO8AmMb  XUMHUYECKYIO
uH(pOpMaIHIO, TOJIy4aeMyto 13 pa3HbiXx ucTouHuKOB (CMU, UnTepHeT u np.);

20) cihopmuposannocme ymenuii cobmooams npasuia KOJOTHICCKH IEIECO00pa3HOTO
MOBEJCHUS B OBITY U TPYJAOBOU JEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS
U OKPYXaIoIIeil MPUPOHON Cpelibl; 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha >KUBBIC
OpPTaHU3MBI ONIPEICIEHHBIX BEIIECTB, MOHUMast cMbIc rokazatens [1JIK (mpenenbHoi
JIONTyCTUMOW KOHIICHTPAIIUH), HOSACHAMb HAa TPUMEpax CIOCOObI YMCHbBIICHHS H
MpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;
chopMUpoBaHHOCMb  YMEHUU: CcoOM00ams nNpasuia NoAb308AHUS XUMUYECKOLL
nocyoou u J1abopamopHuiM  000pyoosaHuem, 00paAweHUs ¢ Beuwecmeamu 8
COOmMEemcmeuy ¢ UHCMPYKYUAMU NO GbINOJIHEHUIO J1AO0PAMOPHBIX XUMUYECKUX
ONbIMOG,  IKOJOSUYECKU YeNeCO0OpAa3H020 NoBedeHusi 6 Ovimy U Mmpyooeol
0esimenbHOCMU 8 YeliaX COXPAHEHUs C80e20 300P08bs, OKpyicaioueu NpupooHoOll
cpedbl U OOCMUMNCEHUsT e€ YCMOUYUB020 pa3eUmus, O0CO3HABAMb ONACHOCHb
MOKCUYECKO20 OeliCmBUs HA JHCUBbLE OP2SAHU3MbI ONPEOENIEHHbIX HeOP2aAHUYECKUX
sewecms, nouumas —cmuicn  nokazamens IIJJK  (npedenvrnou  donycmumot
KOHYEeHmMpayuu); chopmupo8aHHOCmb YMEHUIL: OCYWeCmEIsimb YeleHanpasileHHblll
HOUCK XUMUYECKOU UHGopmMayuu 6 pasiuyHblX UCMOYHUKAX (HAYYHASL U YUYeOHO-
Hayynas aumepamypa, CMU, Humepuem u Op ), Kpumuuecku aHaiu3uposamb
XUMUYECKYIO UHGopMmayuro, nepepabamuléams €€ u UCHOIb308amsb 8 COOMBEMCMEUl
C NOCMABIeHHOU Y4ebHOU 3a0ayeli

21)is  0OydarommMxcsi C OrPAaHHYCHHBIMH  BO3MOXHOCTSIMH ~ 3JI0POBBSI:  YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX TIIO3HAHWS BEIIECTB H

XUMHUYCCKHUX SIBJIGHI/II\/'I;
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22) U1 CIeNbIX W CIa0OBUIAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh pPelbehyHO
TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins g 3anucu Xxumuueckux Gpopmyi.
Pesynmbratel  00ydeHuss Ha 0a30BOM YpPOBHE OpPHEHTHPOBAHBI Ha  OOIMIYIO

(YHKIMOHAIBHYIO TPaMOTHOCTh, IOJIYYEHHUE KOMIIETEHTHOCTEH [Jii TOBCEIHEBHOM

KU3HM U oOmero pa3Butus. Pesynprarbl oOydeHHs Ha YyDIyOJEHHOM  YpOBHE

OPUEHTUPOBAHBI Ha IIOJTyYEHHE KOMIIETEHTHOCTEN JUISL MO CIIEAYIOIIEN

npodeccuoHanbHON JEATEIPHOCTH KaK B paMKaxX JaHHOUW MpeaMeTHOM 00JacTH, Tak U B

CMEXHBIX C HEW 00J1aCTIX.
COJEP) KAHUE YYEBHOI'O NIPEJAMETA «XHUMMUSI»

10 KJIACC « OPTAHUYECKAS XUMHUSI» BA30OBbI YPOBEHB

Teopernueckne 0CHOBbI OPraHNYECKON XUMHUH

[Ipenmer opranudyeckod XuUMHHM: €€ BO3HUKHOBEHHE, pPa3BUTHE U 3HAUYCHUE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepualioB. Teopusi CTPOEHUS OpPraHUYECKHUX
coenunennii A. M. bytiepoBa, €€ ocHOBHbIe ToJIOkKeHHUS. CTpyKTypHBIE (HOPMYJIbI
opraHuueckux BemiecTB. ['omosiorusi, nzoMepusi. XUMUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenrie o KiIaccuukanuyd OpPraHUYECKUX BemecTB. HomeHkiatypa
OpTraHUYECKUX COCIMHEHUHN (CUCTEMaTHuecKas) U TPUBUAJIbHbIC HAa3BaHUS Ba)KHEUILHX
MPEJCTABUTENEH KJIACCOB OPTaHUYECKUX BEILIECTB.

DKCIepUMEHTaIbHBIE METO/IbI U3YYCHUS BEIIECTB U UX MPEBPAILCHUIN: 03HAKOMJICHHE
c oOpasllaMu OpPraHWYeCKHX BEIECTB M MaTepuajlaMd Ha MX OCHOBE; MOJICITUPOBAHHE
MOJICKYJI OPTaHUYECKHX BEIIECTB; HAOIIOJICHWE ¥ OINHUCAHWE JIEMOHCTPAIMOHHBIX
OTBITOB IO TMPEBPAICHUI0 OPraHUYECKUX BEILECTB MPU HArpeBaHuu (IUIABJICHUE,

oOyTJIMBaHKWE U TOPEHUE).

YriaeBoaopoasl
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AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUMN psifi. MeTaH W 3TaH — NpPOCTEUIINE
IPE/ICTaBUTENIM aJKaHOB: (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (pEeaKkIuu 3aMeIleHUs U
TOPEHMUS), HAXOXKJEHUE B PUPOJIE, MOJIyYCHUE U IPUMEHECHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psiA. OTUIEH W NPOINUIIECH —
poCTeNIIne MPECTAaBUTEIN aJTKEHOB: (DU3UYECKHME M XMMHUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpaTallUd, OKHUCICHUS W TMOJUMEPHU3ALINH),
NOJIyYEHUE U IPUMEHEHUE.

Anxanuensl. byragmen-1,3 wu  MerunOyragueHn-1,3: crpoeHue, BaKHeWIIne
XUMUYECKHEe CBOMCTBa (peakiusi mnojduMepuszanuu). I[lolydyeHue CHHTETHYECKOTO
Kay4yKa U PEe3UHBL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKUM psia. AleTuiieH —
MPOCTEUIINN TPEACTABUTENb AJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUYECKHE
CBOWCTBa (p€akUWH TUIPUPOBAHUSA, TaJOTCHUPOBAHMS, THUApPATALNH, TOPEHUS),
MOJy4YEHNUE U IPUMEHEHHUE.

Apensl. benzoin: cocrtaB, cTpoeHue, pu3MUECKUE U XUMUYECKHUE CBOMCTBA (peakiuu

TaJIOTEHUPOBAHUSI W HUTPOBaHUA), IMOJyYeHUE M TpuMeHeHue. Toayon: cocras,

CTPOCHHC, d)I/IBI/I‘-IeCKI/Ie U XMMHYECKHE CBOMCTBA (DeaKHI/II/I TraJJOrCHHUPOBAHUA H

HHT‘DOBaHI/IH) IMOJYYCHHMC M TIPHMMCHCHUC. ToKCHYHOCTH dpPCHOB. I'eneTnueckas CBSI3b

MEXY YIJIEBOJOPOAAMHU, MPUHAICKAIUMHI K Pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKHU YTIIEBOJAOPOOB. IlpuponaHelii ra3 W momyTHble He(TSHbIE
ra3pl. Hed1b u €€ npoucxoxaenue. CriocoObl epepaboTK HEPTHU: NEPETOHKA, KPEKUHT
(TepMuuecKHil, KaTaJIUTHYECKH), mnuponu3. I[IponykTel mnepepabOTKM HePTH, HX
NPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KameHHBIN yronb M NOpPOAYKTHI €ro
nepepadoTKU.

DKCNEepUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX NPEBPALLECHUN: O3HAKOMJICHUE
c oOpaslaMy MjacTMacc, KaydykoB M pe3uHbl; Koiuiekuuu «HedTts» u «Yromby;
MOJIETMPOBAHUE MOJIEKYJl YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJAHBIX; IPOBEACHHE

MPaKTUYECKON PabOTHI: MOTyUYEHUE ITHICHA U U3YUYEHUE €T0 CBOMCTB.
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Pacuérnble 3a1aun
Beruucnenns mo ypaBHEHHIO XMUMHYECKOMW peakiu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA WM TMPOAYKTAa pPEAKIUU IO U3BECTHBIM Macce, OOBEMY,

KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKHHH).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHble OMHOATOMHBIE CIUPTHL. METaHON M 3TAaHON: CTpoeHue, (pusnueckue u
XUMUYECKME CBOMCTBAa (peakUWHW C aKTHBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOAAMM,
ropeHue), npuMeHeHne. BooponHble CBA3M MEXIy MOJIEKyJdaMH chupToB. JlelicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHL. DTUJIEHTIIUKOIb M TIUIEPUH: CTpOeHUE, (U3HUECKHE U
XUMHUYECKUE CBOICTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMM METaJUIaMH, KaueCTBEHHAas
peakius Ha MHOroaTOMHBIE cnupThl). JleiicTBUe HAa opraHu3M uenoBeka. [IpumeneHue
[JIMIEPUHA U STUJICHTIIUKOIIS.

@DeHOJI: CTPOECHUE MOJIEKYJIbI, (PU3NYECKHEe U XMMHYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denona.

Anpaerunpl M KeToHbl. DopManbIeruja, aneTanbIerul: CTpoeHHe, (Puznyeckue u
XUMUYECKUE CBOMCTBA (peakUuMyd OKHUCIECHHS W BOCCTAHOBJICHUS, KAaYECTBEHHBIE
peakum), NoJIydeHUEe U IPUMEHEHUE.

AIIETOH: CTpOEHHE, (DU3NYECKHE M XMMHUYECKHE CBOWMCTBA (PEAKIIMU OKHUCJICHUS W

BOCCTaHOBJ'IeHI/IH), INOJYYCHHUC U IIPUMCHCHHUC.

OIHOOCHOBHBIE TIpe/e/IbHBIC KapOOHOBBIE KHCIOTHI. MypaBbuHAsI W yKCyCHas
KHUCJIOTBI: CTpOEHUE, (PU3NUecKne U XMMHYECKHUE CBOMCTBA (CBOMCTBA, 00IIIME AJ1sI Kilacca
KHCJIOT, peakius JTepudukanuu), TmoiaydeHue u mnpuMeHenue. CreapwHOBas U
OJICMHOBAsI KUCIIOTHI KaK MPEJACTABUTEIIM BBICIINX KapOOHOBBIX KHUCIOT. MBbljla KaK COJIH
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

CroxHable 3(HUpPHl KaK MPOWU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIM3 CIIOKHBIX

a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buojgoruueckas poJib >KUPOB.
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VYrneBoasl: cocTtaB, Kiaccu(UKalus YrieBoJ0B (MOHO-, JU- W MOJUCAXapHUIbI).
['moko3a —  mpocTedmuii  MOHOcaxapul: OCOOCHHOCTH CTPOCHHUS  MOJIEKYJIBI,
bu3nUecKkue M XUMHUYECKHE CBOWCTBa (B3ammojaeicTBue ¢ ruapokcuaoMm wmeau(ll),
OKHCJICHME aMMHadHbIM pacTBopoM okcujaa cepebpa(l), BoccTaHoBiieHHE, OpoKEHHE
TJIIOKO3b1), HAXO0XKJICHHE B MPUPOJE, MPUMEHEHHE, Ouosorudeckas poiib. GOTOCHHTE3.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Caxapo:;a— MNPCACTABUTCIIb AHUCAXapHuA0B, T'MAPOJN3, HAXOXKIACHUC B IIPHUPOJC H

IIPUMCHCHHUC.

Kpaxman wu wmemmonmo3a kak mnpupomseie nojguMmepbl. CTpoeHne Kpaxmana H
1EJUTI0NI03bl. PU3NYECKHEe U XUMUYECKUE CBOMCTBA Kpaxmala (TUIpOJu3, KaueCTBEHHAs
peaKkIus ¢ UOJOM).

DKCIEpUMEHTANIbHBIE METO/IBI U3YUYEHHUS BEUIECTB W UX MNPEBPAICHUMN: MPOBEICHUE,
HaOMIOZICHUE W ONHUCaHUE JEMOHCTPAIIMOHHBIX  OIBITOB: TOPEHHUE  CIHPTOB,
KAUEeCTBEHHbIE PEaKUWU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTAHOJA OKCHUIOM
meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TIUIEPUHA C THAPOKCUIOM
meau(ll)), anpaernaoB (OKMCIEHHWE aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) wu
ruapokcunom  menu(ll), B3ammomeilicTBMe Kpaxmaia C = HMOJOM); IPOBEACHHE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3a1aun

Boluucnenuss mo ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA

MCXOJIHOTO BEIECTBA WM NPOJAYKTAa pPEaKUMU IO M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BECIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A3oTcoaep:Kanie OpraHndecKue coeInHeHus

Awmubpl. MeTuIaMUH M aHWIHH: COCTaB, CTPOCHMUC, (bI/IBI/I‘IeCKI/Ie H XUMHWYCCKUC

cBoMcTBa (ropeHue, B3aMMOJICHCTBHUE ¢ BOAOW M KMCIIOTAMH ).
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AMUHOKHUCIOTHl Kak aM(pOTEepHbIE OpraHuyeckue coeAuHeHus. @Ousmueckue u
XMMUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpHUMepe IIMIHA). bruonorunueckoe 3HaueHne
aMUHOKHCIOT. [lenTuast.

benku kak mpupoHbIe BHICOKOMOJIEKYIISIpHbIE coeAnHeHus. [lepBuunas, BropudHas u
TpPETUYHAsl CTPYKTypa OeIKoB. XMMHUYECKUE CBOMCTBA OEJIKOB: THIPOIN3, ACHATYpAIHs,
KAueCTBEHHBIEC PEAKLINH Ha OCJIKU.

DKClepUMEHTAIbHBIE METO/IbI U3YUEHHS BELIECTB U UX MPEBpAICHUN: HAOIIOACHUE U
OTHCaHue JEMOHCTPALMOHHBIX OMBITOB: JCHATYpallKs OCIKOB MPU HArPEBAHUH, IIBETHHIC

peakiuu OeIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSs]

OCHOBHBIE MTOHATUS XUMHHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHHI: MOHOMED, TIOJINMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMU, CPEAHSIs MOJIEKYJIApHAas Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHEHUN — IMOJMMEpPHU3aLUs U
MOJIMKOH/ICHCALIHSL.

IImacTMaccel (HOJ'H/IG)TI/IJ'ICH, OOJUITPONUIICH, TIOJJUMBHHMIIXJIOPU, HOHI/ICTI/IDOJ'I).

HarypajdpHbIii YW CHHTETHYECKHE Kayuykd (OYTaIMEHOBBIN, XJOPONPEHOBBIN H

U300pEHOBLIN). BojiokHA: HaTypadbHbIE (XJIOMOK, INEPCTh, MIEIK), HCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CMHTETHYECKHE (KAIIPOH U JIABCAH).

OKCIEpUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX NPEBPALLECHUN: 0O3HAKOMIICHUE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYyUyKOB.
MeknpeaMeTHbIe CBS3H

Peasmmzanust mMeXnpeaMETHBIX CBS3€H NPU U3YYEHUH OPraHMYecKoM xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
IIOHATUM, TaK W IOHATHM, SBISIOIIMXCA CHCTEMHBIMU JUIA OTACIBHBIX IIPEAMETOB

CCTCCTBCHHOHAYYHOI'O LIUKJIA.
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OO01Iue ecTecTBEeHHO-HAYYHbIE MOHATHS: SIBICHHUE, HAYYHBINH (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJU3, CUHTE3, KJIACCHU(HKAIMS, MEPUOJUYHOCTh, HAOIIOJCHUE, H3MEpEHHeE,
HKCIIEPUMEHT, MOJICITUPOBAHHE.

@dusnka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJEKyJa, JHEPreTHUYeCKUi
YPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, (PHU3MUECKUE
BEJIMYMHBI U €AUHUIIBI X U3MEPECHHUS.

buonorus: xierka, opranusM, ouocdepa, oOMeH BelecTB B Opranu3me, (GOTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIeBOIbI, )KUPHI, (HEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKTHI, OCHOBBI PALIMOHAIIBHOTO TUTAHUSI, MOIOIIHE
CpEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE TIpenapaThl, MaTepHallbl U3 HCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJTIACC «OPTAHUYECKAS XUMWSI» YTJIYBJEHHBIIA YPOBEHD

TeopeaneCKne OCHOBBI opraaneCKoﬁ XUMHUH

[IpeameT u 3HAUEeHUE OPraHUYECKOM XHUMHUHU, NPEACTABICHHE O MHOTO00Opa3uu
OPraHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJVIEpOJa: OCHOBHOE U BO30YXIEHHOE COCTOSHHSL.
BanenTHple BO3MOXKHOCTH aroMa yriiepoAa. XUMHYECKas CBS3b B OPraHUYECKUX
COeNUHEHUSIX. TUmbl THOpUIM3AIMK AaTOMHBIX opOutaneit yriaepoga. MexaHU3MBI
o0pa3oBaHMsI KOBAJIEHTHOM CBsI3W (OOMEHHBIM U JOHOPHO-AaKLENTOPHBIM). THIIbI
MepEeKpbIBaHUSI aTOMHBIX OpOUTaNiel; G- W m-CcBA3u. OJuHapHas, JABOMHAS W TpOHHas
cBa3b. CnocoObl pa3pbiBa CBsi3el B MOJIEKyJaxX OpraHuueckux BemiecTB. [loHsTue
0 CBOOOJIHOM pajiuKalie, Hykjieoduie u 3JieKkTpodue.

Teopusi cTpoeHHs] OpraHuyeckux coeauHeHnii A. M. ByTiepoBa u COBpeMEHHBIE

MPEJCTABICHUS] O CTPYKTYpE MOJICKYJI. 3HAUCHHE TEOPUU CTPOCHHUS OpPraHUYECKHUX
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coequHeHU. MonekysipHble U CTPYKTypHble (Gopmynbl. CTpyKTypHBIE (DOpMYIIBI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAsl, COKpAIEHHAsA, CKEIETHAS.

N3omepus. Bunbsl nsomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHbIE 3(P(HEKTH B MOJIEKYJIAX OPTraHUYECKUX COCAUHEHUN (MHIyKTUBHBIN
U ME30MEPHBIN YPHEKTHI).

[IpencraBnenue 0 Kiaccuukanuu OpraHUYECKHX BELIECTB. [TonsiTne
o pynkumnonanbHoM rpynmne. ['omonorusi. ['omonoruueckue psabl. CucreMaruyeckas
HOMeHKIarypa opranndeckux coeaumHenmii (IUPAC) u TpuBmanbHbIC Ha3BaHUS
OTZIEJIBHBIX MPEACTaBUTENEH.

OcoOeHHocTH W KJIacCU(PUKAIMs  OpraHuyeckux  peakuumid.  OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTAHUYECKOW XUMUMU.

OKCIEpUMEHTAIBHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX NPEBPALLICHNN: 03HAKOMIICHHE
c o0pa3llaMM OpraHMYECKHUX BEIIECTB U MaTepuajaMd Ha HX OCHOBE;, OMNbITHl IO
MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IPU HarpeBaHuu (IUIaBJI€HUE, OOYIJIMBaHHUE
U TOpPEHUE); KOHCTPYHPOBAHHUE MOIENIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.
Yraesogopoasl

Anxanel. ['oMomornueckuit psigx ankaHoB, oOmias ¢opmysia, HOMEHKIATypa
¥ M30MepHUs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY] aJKaHOB, SP°-

ruOpuau3anms aToOMHBIX opOuTaneil yrieponaa, c-cBa3b. KoHdbopmepbl. dusnueckue

CBOMCTBA aJIKAHOB.
XUMHAYECKUE CBOMCTBA  aQJIKAHOB: peakuuun 3aMeIIeHus, M30MEpHU3alInH,

ACTUAPUPOBAHHA, HTHUKIW3AOWH, IIMPOJIN3d, KPCKHHIA, TOPCHMHA. HDCI[CT&BJ'ICHI/IC [0)

MEXaHU3ME PEaKIUM paguKaIbHOIO 3aMEILCHUSI.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U MPUMEHEHNE aTKaHOB.
[uxnoankanel. O6mas popmyna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUS
1 XUMUYECKUX CBOMCTB MaIBIX (IIUKJIOMPONAH, IUKIOO0YTaH) U OOBIYHBIX (IIMKJIONCHTAaH,

IUKJIOTeKCaH) IuKiI0aakaHoB. CriocoObl MOMyYeHUS U MPUMEHEHUE ITUKI0AIKAHOB.
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Ankenpl. ['omomormueckwii  psg  aJkeHOB, oOmas (Qopmyiia, HOMEHKJIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ ajJKEHOB, SP THOpHAU3AINS
aTOMHBIX OpOMTaJeH yriepona, o- U m-cBsa3u. CTPyKTypHas M reomeTpuyieckas (Iuc-
TpaHc-) nzomepusi. Pusznveckue CBOWCTBA aJIKEHOB.

XHWMHAYECKUE CBOMCTBA: PEaKIUU MPUCOCTUHCHHS, 3aMCIICHHS B O-TIOJIOKEHUE TPH

JIBOWMHOM CBSI3M, MOJIMMEPU3ALUNA U OKHUCICHUA. [IpeAcTaBlieHne 0 MEXaHU3ME PEAKIUU

3JICKTDOd)I/IJII>HOFO IIPUCOCANHCHU. HpaBI/IJ'IO MapKOBHI/IKOBa. KauecTBeHHBIC PCaKINU

Ha JIBOMHYIO CBS3b.
CriocoObl IOJTy4eHHS U IPUMEHEHHE aJIKEHOB.
Anxanuensl. Knaccudukanus — ankagueHOB  (COMpPSsDKEHHBIC,  M30JMPOBAHHBIE,

KyMYJUPOBaHHbIe). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHMS M XHUMHYCCKUX CBOWCTB

CONpPsDKEHHBIX JHEHOB, 1,2- wu l,4npucoenunenne. Ilonmumepusanuss CONPSKEHHBIX
nueHoB. CriocoObl MOTYYEHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['omonormyeckuil psn ankuHOB, oOmas ¢opMmyna, HOMEHKIATypa
Y U30MepHs. OJEKTPOHHOE MW MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AQJIKMHOB, SP-
rudpuau3alys aTOMHbBIX opOuTtaneit yriaepoaa. dusnyeckrue cBOWCTBA aIKMHOB.

XVWMHUYECKHE CBOMCTBA: PEAKLMU NPHUCOCAUHEHUS, TUMEPU3AaLUA W TPUMEPHU3ALUH,
okucyieHus. KucinoTHele CBOMCTBAa aJlKUHOB, MMEIONIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE pEaKIIMM HA TPOMHYIO CBSI3b.

CriocoObl 1oyTy4eHus: 1 TPUMEHEHNE aJIKUHOB.

ApomaTthueckue yriaeBoAopoabl (apeHsl). ['omonormyeckuid ps apeHoB, oOImas
dbopMysia, HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30J1a. HDaBI/IJ'IO ApOMATHNYHOCTH, IPUMCPBI APOMATHYCCKHMX COGI[HHGHHﬁ.

DU3NYECKHE CBOWCTBA apEHOB.
XVMHYECKHUE CBOMCTBA OEH30JIa M €T0 TOMOJIOTOB: PEAKIUU 3aMelIeHUs] B 0EH30JI5HOM
KOJIBLIE M YTJIEBOAOPOJHOM DPAJMKAJE, PEAKIIMHU MTPUCOEANHEHUS, OKUCIEHUE TOMOJIOTOB

OeH3o0J1a. IIpencraBieHUe O MEXaHM3ME PpEaKIU BHGKTDOd)I/IJ'IBHOFO 3aMCIIICHU .
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[IpencraBienne 00 OPHUEHTUPYIOUIEM IEUCTBHM 3aMECTUTENIEH B OEH30JIbHOM KOJIBLIE Ha
OpUMepe  AIKWIbHBIX  paJUKaloB, KapOOKCWIBHOM, T'MJIPOKCUIBHOW,  aMHHO-
Y HUTPOTPYNIIbl, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoiia. [lonmumepusanus ctuponia.

Crioco0bl 1oJTy4eHusl ¥ IPUMEHEHUE apOMaTUYECKUX YIJIEBOAOPOIOB.

[Ipuponnsiii rta3. IlomyTtHble HedTsaHbie Ta3sl. HedTh u e€ mnpoucxoxacHue.
KaMmeHHBIH yrojib 1 NpoayKThl €ro nepepaboTKy.

Crioco6sl iepepaboTKu He()TH: TepEroHKa, KPEKUHT (TEPMUYECKUN, KATATUTUICCKUN ),
pudopmunr, nuponus. IlpoaykTsl nepepa®oTku  HePTH, HUX  HPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOre€HIIPOU3BOIHBIX YIIEBOAOPOIOB. Peakunn 3amerneHus

rajJorcia Ha TuApOKCOrpvyIIly, HUTPOTPYIITY, TUAHOTPYIIITY, AMUHOI'PDVIIITY. HeﬁCTBI/IG Ha

raJIOTEHIPOU3BOIHBIE BOJIHOIO U COUPTOBOrO pacTBopa wi€noun. B3aummopeiicTBue

AUTaJIOTCHAJIKaAHOB C Maroucm N IMHKOM. [loHsiTue ) MCTAJVIOOPTAaHNYICCKHUX

coelMHEeHUsIX. Mcrob30BaHUE TAIOT€HIPOU3BOJHBIX YIIE€BOAOPOIOB B OBITY, TEXHHUKE

Y TIPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEBPAIICHHI:. H3y4YeHUE
(U3UYECKUX CBOWCTB YTJIEBOAOPONOB (pacTBOPUMOCTH), KadeCTBEHHBIX PEAKIIHHA
YTJIEBOJIOPOJIOB PA3IMUHBIX KJIaccoB (oOeciBeunBaHWEe OpPOMHOM WIIM HOJTHOW BOJBI,
pacTBOpa MepMaHTaHaTa KaJdsl, B3aUMOJCHCTBUE alleTHIICHA C aMMHUAYHBIM PAacTBOPOM
okcujia cepedpa(l)); kauecTBeHHOE OOHApYyKEHHUE YTIIIepo/ia U BOAOPOAa B OPraHUYECKUX
BCIIIECTBAX; TMOJIYYCHHE OTUJIEHA W U3YYCHHE €ro  CBOMCTB; O3HAKOMJICHUE
¢ komekiusamMu  «HedTe» u «Yrompy», ¢ o0pa3namMu TacTMacc, KaydyyKOB W PE3WHBI
MOJICIIUPOBAHUE MOJICKYJI YTIIEBOIOPO/IOB U TAIOTCHIIPOU3BOIHBIX YTIIEBOJOPOIOB.
Kucaopoacoaep:xkaime opranudyeckue coeJuHeHUs

[IpenenbHble OMHOATOMHBIC CHUPTHL. CTpOoeHHE MOJECKYJ (Ha MpuUMepe MeTaHoJa

u oTaHona). [omonormyeckuii psig, oOm@as ¢opMyrna, HW30MEpHUs, HOMEHKJIATypa
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u knaccuukarusa. DuU3MYECKHE CBOWCTBA TMPEACIBHBIX OJHOATOMHBIX  CITUPTOB.
Bonopoanbie cBA31 MEKAY MOJIEKYJIaMHU CIIUPTOB.
XUMHYECKHE  CBOWMCTBA: PEaKUMH  3aMEUICHHs, JEruapaTalvd, OKHUCIIEHUS,

BBaHMOIIefICTBHC C OPraHN4CcCKUMHN U HCOPTAaHNUYCCKHUMHU KHUCJIIOTAMMU. [IpeacraBiaeHue O

MEXAaHM3ME peaKIUM HVKJICOd)I/IJII)HOFO 3aMCIICHUA. KauecTtBenHas pCaknus Ha

OJIHOATOMHBIE CITUPTHL. JIefiCTBHE 3TaHOJIa 1 METaHOJa Ha OpraHu3M yesnoBeka. CriocoObl
MOJIy4eHHs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie  »¢ups;, HOMeHKIaTypa U u3omepus. OCOOCHHOCTH  (PU3UUECKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaTomMHble CIMPTHI — STUICHIIUKONb U IIulepuH. OU3nyeckue U XUMHUYECKHE
CBOMCTBA: pEaklMy 3aMEIICHUS], B3AUMOJECHCTBUE C OPraHNYECKUMH U HEOPTAHUYECKUMU
KHCJIOTaMH, KQUECTBEHHAsI PEAKLMS HA MHOTOAaTOMHBIE CIIUPTHI. J[elicTBHE HAa OpraHu3M
yenoBeka. CriocoObl MOTyuyeHUs! ¥ IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoisi. CTpoeHue MOJEKYJbl, B3aUMHOE BIIUSHHE THAPOKCOTPYHIBI M OEH30JIBHOIO
anpa. dusndeckue cpoiictBa (eHosa. OCOOEHHOCTH XMMHUYECKUX CBOICTB (peHoJa.
KauectBennbie peakuuu Ha ¢eHon. TokcnyHocTh (eHosa. CrnocoObl MOMyYeHUs
u puMeHeHue denona. GenondopmanbiaeruaHas cMoa.

KapOoHuiabHbIE COEIUHEHUS — alIbJETUJbl U KETOHBL. JEKTPOHHOE CTPOCHHUE
KapOOHWIbHON rpynmnbl. ['oMonormyeckue psaabl ajdbAETWI0B U KETOHOB, OO0IIas
bopMmyia, n3omMepus 1 HoMeHkaTypa. dusznueckue cBONCTBA albIETUI0B U KETOHOB.

XVWMHUYECKHE  CBOMCTBA  albJETWOB M KETOHOB: PEAKIUH  MNPUCOEAUHEHHS.

HD@I[CT&BH@HH@ O MCXAaHU3MC DeaKHI/Iﬁ HVKJ’ICO(bI/IJ'IBHOFO IIPUCOCANHCHU . Oxucnenue

aJbJICTUIOB, KAUECTBEHHBIE PEAKITUHU Ha abaeruabl. CiocoObl MOMyUeHUs U IPUMEHEHUE
aJbJETU0B U KETOHOB.

OnHOOCHOBHBIE TIpEIeTbHBIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHUS MOJICKYJT
KapOOHOBBIX  KHCIOT. M3omepusi  u HOMeHKiarypa. Dusuyeckue  CBOWCTBa
OJIHOOCHOBHBIX TpEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOJHBIE CBSI3U  MEXIY

MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.
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XVWMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, peakuus STepUPHUKAINHN, PEaKIUU
C Y4acTHEM YTJIIEBOJAOPOIHOTO PAHKaA.
Oco0eHHOCTH CBOMCTB MyPaBbUHOM KHCIIOTBHI.

[lonsitue o IMPOU3BOAHBIX Kap60HOBI)IX KHCJIOT — CJIOKHBIX B(l)I/Ian, AHTHUAPpHAAX,

TaJJOIrCHAHIuapuaax, aMmuaax, HUTpHrJiax.

Mmuoroo6pasue  KapOOHOBBIX  KUCIOT. (OCOOEHHOCTH CBOWCTB  HEIPEIEThHBIX
M apOMATHYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX KHCIOT, THIPOKCHKAPOOHOBBIX
kucioT. [IpencTaBuTenu BhICIINX KapOOHOBBIX KHCIOT: CTEApPUHOBAs, MAIbMUTHHOBAS,

OJICMHOBAsA, JIMHOJICBAs, JIMHOJICHOBAs KHCJIOTHI. CriocoObI IMOJIyUYCHUA U IIPUMCHCHHC

KapOOHOBBIX KHCJIOT.

Cnoxsble 3¢upsl. ['oMonormueckuit  psa, obmas  dopmyna, HU30MEpHs
U HOMEHKIaTypa. @Pu3nyeckue U XUMHUYECKHME CBOMCTBA: THUIPOJIM3 B KUCIIOU
U LIEJIOYHOHU Cpee.

XKupel. CtpoeHue, puanyeckne U XUMHUYECKUE CBOMCTBA JKUPOB: TUAPOIU3 B KUCIOU
U menoyHol  cpene.  OcoOEHHOCTH — CBOMCTB — JKMpPOB,  COJEPXKAlIUX  OCTaTKU
HETIPEEIbHBIX JKUPHBIX KACIOT. JKUpBI B IpUpOIE.

Mpbutd Kak CcoJM BBICHIMX KapOOHOBBIX KHCJIOT, MX Moroliee acicTBue. lloHsTHe

0 cuHTeTH4YecKnx MorImx cpeacreax (CMQC).

OO611ast XxapakTepuCTHKA YTIE€BOAOB.

Knaccudukanus yrieBogoB (MOHO-, TU- U TIOJUCAXAPUIBI).

MoHocaxapusl: IJII0KO03a, bpykTO3a, raJaKTOo3a, pub03a, JIE30K-
cupubo3a. dusnueckue CBOMCTBA 1 HaXO0KJIEHUE B IIPUPOJIE.

®otocunTe3. OnTuyeckas HN30MCpHA. KOJ’IB‘-IaTO-HeHHaH TAYTOMCPpHSA Ha IIPHUMEPC

MOJICKYJIBI TJIFOKO3bI, IPOCKIIMU Xeyopca, o, B -dHOMCPHI I'’'TFOKO3bI.

XUMHUYECKHE CBOMCTBA TJIIOKO3bL: PEAKIIMU C YYACTUEM CIUPTOBBIX M aJIbJICTHUIHOU
TPYIII, COUPTOBOE W MOJIOYHOKHUCIOE OpokeHue. [IpumeHeHue TIIIOK03bI, €€ 3HaYeHUe

B ) KUBHCACATCIbHOCTHU OpPraHru3Ma.
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Jlucaxapupl: caxaposa, MalbTo3a U JaKTO3a. BoccranasnuBaronue
Y HEBOCCTAHABIMBAOIIME  aucaxapuabsl. [maponus  nucaxapunpoB. HaxoxaeHue
B MMPUPOJE U TPUMEHEHHE.

[Tonucaxapunapl: Kpaxmaj, TJMKOTE€H U Heunono3a. CrpoeHue MakpOMOJIEKYT
Kpaxmajsa, TJIMKOT€Ha M HeJuono3bl. dDu3nyeckre CBOMCTBA Kpaxmaia M LEJUIHOJIO03bI.
XUMUYECKHE CBOWCTBA Kpaxmaja: THUIPOJIM3, KauyeCTBEHHAs PEakKlHs C UOJIOM.
XVMMUYECKUE CBOMCTBA LEJUIIOJIO3bI: THAPOJIU3, TMOIy4eHHE HPUPOB LEIUTHOJIO3bI.
[TonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTATHBIN MIENK).

DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHS BEILIECTB U UX MPEBPAIllCHUN: paCTBOPUMOCTD
Pa3JIMYHBIX COIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM, OKUCIIEHHE 3THIOBOTO
CIIUPTa B alIbJIETU]] HA PACKAIEHHOW MEIHOW MPOBOJIOKE; OKUCICHUE ATUIIOBOTO CIHUPTA
TUXpOMATOM Kaiiusi (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB); KadeCTBEHHBIC
peakiuu Ha anbAeruabl (¢ ruapokcuaoM auammuncepedpa(l) u ruapokcumom meau(ll));
peakuusi riMLepuHa c rugpokcuaoM  wmeau(ll); xuMuueckue CBOMCTBa pacTBOpa
YKCYCHOW KHCJIOTBI, B3aMMOJICHCTBHE pPacTBOpa TIIIOKO3bI C ruapokcuaom wmeau(ll);
B3aMMO/JICUCTBUE KpaxMaja C MOJIOM; PEelICHHUE AKCIEPUMEHTAJbHBIX 3aJad M0 TeMaMm
«CriupThl U henonb». «KapOoHoBbie KUCIOTHI. COXKHBIE Y(DUPBI.

A30TcoAep:Kale OPraHnvecKre cCoeIuHeHus!

AMUHBI — OpraHMYeCKHEe TMPOU3BOAHBIE amMmuaka. Kiaccudukanus aMUHOB:
anudaTUIECKUe W apOMaTUYECKHe, MEePBUYHbIC, BTOPUYHBIE U TpeTuyHbie. CTpoeHue
MOJIEKYJ, oOmas ¢opmysia, H30MepUs, HOMEHKJIaTypa U (U3NYECKUEe CBOMCTBA.
XUMHUYECKoe CBOMCTBA alu(aTUYECKUX aMUHOB: OCHOBHBIC CBOMCTBA, alKWJIUPOBAHHUE,
B3aMMO/ICHCTBUE NTEPBUYHBIX AMUHOB C a30TUCTOM KHUCIO0TON. CONMM alnKuIaMMOHHS.

AHWIMH — TPeJCTaBUTEIh aMHHOB apomaTudeckoro psaa. CrpoeHue aHUIMHA.
B3anMHOe BiamsHHME TPynn aTOMOB B MoJieKyse aHminHa. OCOOCHHOCTH XUMHUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peaKIy HA AHWUJIVH.

CnocoObl mostyueHusi ¥ mpuMeHeHue anudarudyeckux aMuHoB. [losydeHue aHwimMHa

13 HUTPOOEH3011a.
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AmvuHokucioThl. Homenknatypa u uzoMepus. OTaenbHbIE NPEICTABUTENN O

AMHMHOKHMCJIOT. TJIMOWH, aJIaHHUH, d)eHI/IJIaJIaHI/IH, CCPpHH, I'IYTAaMHUHOBAs KHCJIOTA4, JIM3HH,

muctend. Onrtudyeckasg mu3oMepuss aMUuHOKHUCHOT: D-u L-amupoOkuciaotrel. dusmyeckue

CBOMCTBA aMHUHOKHCIOT. XHUMHUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(OTEpHBIX
OpPraHUYECKUX COEIMHEHUH, peakuus MOJUKOHACHCAllUK, 00pa30BaHUE MENTUAHON
CBA3U. buonornueckoe 3HaueHre aMMHOKHUCIIOT. CHHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupojHble nonumepsl. IlepBuuHas, BTopuYHas U TPETUYHAsA CTPYKTypa
O0enkoB. XWMHUYECKHME CBOMCTBAa OCJIKOB: THUAPOJIM3, JCHATypalus, KaueCTBEHHBIC
peakIuu Ha OeKH.

[lonsarue 00 a30TCOJICPKAIMX TE€TCPOLMKINYECCKUX COCAMHEHUSAX. [IMpMMUIMHOBBIC

U IIYPUHOBBIC OCHOBAHMAI. HVKJ’I@I/IHOBBIC KHMCJIOTBI. COCTAaB, CTPOCHHUEC U OuoJiornyecKas

0JIb.

DKCIEpUMEHTAIbHBIE METO/IBl U3YUYEHHUs BEIIECTB M MX IMPEBPAIICHUN: paCTBOPEHUE
O€JIKOB B BOJIE; JeHarypalusi OEJKOB IpPU HarpeBaHUU; LIBETHbIE peakUWud Ha OENKu;
pElIEHNUE SKCIEPUMEHTANIBHBIX 33/1ad MO TeMaM «A30TcoJep:Kallie OpraHuYecKue co-
eauHeHns» U «Pacno3HaBaHre OPraHUYECKUX COEAUHEHUID).

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TTOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb ITOJMMEPU3ALMHN, CPEOHSAd MOJIEKYJsIpHas Macca.
OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHHN — TOJMMEpU3aLUs

U TIOJIMKOHACH canus. lIpeacTaBlIeHHE 0 CTEPEOPErYISIPHOCTH Y HAAMOJICKYJIIPHOM

CTPYKTYPC TIOJJMMEPOB, 3daBUCHUMOCTH CBOMCTB NOJUMCEPOB OT HMX MOJICKYJISIPHOI'O

H HAAMOJICKYJJIAPHOI'O CTPOCHMA.

[TomumepHbIie MaTrepuabl. [TmacTmacchl (MOJUATUIIEH, MOJIUTIPOITHJICH,
MTOJIUBUHWIXJIOPUI, MOJIUCTUPOJT, MOJIMMETHJIMETaKPHJIIAT, MOJIMKApOOHATHI,
noJIMATUIICHTEpEePTaNIaT). Y THiIM3aIus U iepepadoTKa MIacTHKA.

DnacToMephbl: HaTypalbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaJIHEeHOBBIH,

XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.
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BonokHa: HaTypaiabHble (XJIONOK, INEPCTh, WIENK), HWCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JaBCaH).

HOHI/IMCDBI CIICHMAJIbHOI'O HAa3HAYCHUA (Ted)J'IOH, KCBJIAP, JBJICKTPOIIPOBOAAIINC

IMTOJIMMCPBEI, 6I/IOD33JIaI‘a€MLIC HOJII/IMGDBI).

DKCIEpUMEHTAIbHBIE METO/IBI U3YUYEHUS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMJICHHE
c o0pa3iamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayYyKOB; pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «Pacrno3HaBaHue 1acTMacC U BOJIOKOH.
PacuérHble 3a1aun

Haxoxnenue MoneKkyJIapHON (OopMysbl OPraHWYECKOro COEAMHEHHUS MO MAacCOBBIM
JIOJIIM 3JIEMEHTOB, BXOSIIMX B €T0 COCTaB; HAXOXJEHHUE MOJICKYJSAPHOU (QOopMyIIbl
OpraHUYeCKOro COeAUHEHUsI Mo Macce (00bEMY) MPOAYKTOB CrOpaHUs; MO KOJIUYECTBY
BemiecTBa (Macce, O00BEMY) TIPOJYKTOB PpEAKIMH W/WIM HCXOJHBIX BEIIECTB;
YCTaHOBJICHUE CTPYKTYpHOH (OpMyJIbl OpPraHUYECKOrO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CHOCOOOB MOJyYEHHS; ONPEAECICHHUE IO BhIXOAA MPOAYKTa
PEAKLIHU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeamMeTHbie CBA3M

Peanuzanuss MeXnpenMETHBIX CBS3€M IPU  M3YYEHUM OPraHUYECKOW XHUMUU
B 10 xiacce ocymiecTBisieTcs 4epe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TOHSITUW, TaK W MOHATUH, NPUHATHIX B OTIEJIBHBIX MPEIMETAX E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OOuue ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAYYHBIN (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHaju3, CHUHTE3, Kiaccudukanusi, HaOIIOJIEHHe, HN3MEpPEHUE, SKCIEPUMEHT,
MO/I€JIb, MOJICIIUPOBAHHE.

@dusuka: Marepusi, aroM, dJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTUYECKUN
YpOBEHb, BEIIECTBO, TeNI0, O0BbEM, arperaTHOE COCTOSHHE BEIIeCTBA, (HU3MUECKHE

BCIIMYHMHBI, CAMHUIBI U3MCPCHUA, CKOPOCTb, DOHCPI'UA, MaccCa.
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buonorus: KJICTKA, OpTraHu3M, PKOCHCTEMA, ouocdepa, METa00IN3M,
HACJICICTBCHHOCTh, aBTOTPO(HBIM ¥ IeTepOoTpOdHBI THUI MHTAHHS, OpOXKCHHE,
(dhoTOCHHTE3, TbIXaHHE, OCTKH, YTIICBObI, )KUPbI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI.

I'eorpadusi: mone3Hbpie HCKOMaeMbIe, TOTUIUBO.

TeXHOJOTHsS: THUIICBBIC MPOJYKTHI, OCHOBBI PAIIMOHAILHOTO TIHTAHUSA, MOIOIINC

cpeacrBa, Marcpuaibl U3 HCKYCCTBCHHBIX 1 CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIASA U HEOPTAHUYECKASA XUMUSD»
BA30BbI1 YPOBEHb
Teoperuyeckue 0CHOBbI XMMHH

XUMHYECKHI 3JIeMEHT. AToM. Sapo aroma, HM30TONbL. DJIEKTPOHHAas 000J0YKa.
DHEpreTUYeCKUe YpPOBHH, MOIYPOBHHU. ATOMHBIC OpOUTamu, S-, P-, O-3JEMEHTHI.
Oco0OeHHOCTH pachpe/ielIeHs JIEKTPOHOB MO0 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBHIPEX MEePUO0B. DIEKTPOHHAS KOH(DUTYypalvs aTOMOB.

[Tepuonnueckuit 3akoH u llepumogmyeckas cucrema XumMu4yeckux sneMmeHToB [l U.
MengaeneeBa. CBs3b NEpUOINUECKOTrO 3akoHa U [lepuoamyeckoil CHCTEMBI XUMUYECKUX
anemeHTtoB JI. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEHM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CIIOXHBIX BELIECTB MO TpynmnaM M NEpuofaM. 3HAUYCHUE MEPUOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BeniecTBa. XUMHUYECKas CBsI3b. BUIbl XUMHYECKOW CBsI3U (KOBaJE€HTHAsS
HEMoJsipHAss M TOJIsIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHusmbl oOpa3oBaHus
KOBAJICHTHON XMMHYECKOW CBSI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopognas
CBSI3b. BAJICHTHOCTB. DIIEKTPOOTPUIIATENIBHOCTh. CTeNneHb OKUCIeHUs. IOHBI: KATUOHBI U
AHHOHBI.

BemiectBa MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. UMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB

OT TUMA KPUCTAIUTNYECKOU PEIIETKH.
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Ilonatne o mucnepcHeIX cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas
JI0JIs BEILIECTBA B pACTBOPE.

Knaccudukanus Heopranumueckux coeauHeHuil. HomeHkmaTypa HeopraHMYecKux
BELIECTB. ['eHeTHueckas CBA3b HEOPIaHMYECKUX BEIIECTB, IPUHAICKANMUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckasi peaknus. Knaccupukanus XUMHUECKUX pEaKIUid B HEOPTaHUYECKON U
OpraHUYEeCKOM XMMHH. 3aKOH COXPAaHEHMS MAacChl BEIECTB; 3aKOH COXPAaHEHUs U
IIPEBPAILECHUS SJHEPTUHN IIPU XUMAYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3audHbIX (pakTopoB. OOpaTUMBbIE PEAKIIMH.
Xummnyeckoe pasHoBecue. DaxkTopbl, BIHAIOIIKAE HA COCTOSHUE XUMHYECKOIO
paBHOBecus. [Ipuanun Jle [larense.

OnexTponutuyeckas auccounanusa. CuibHble U ciaadble 1eKTpoauThl. Cpena BOAHBIX

pacTBOpPOB BCHICCTB: KHCJIAA, HeﬁTpaJIBHaH, mejIodHasd. [IoHsiTHE O BOJOPOJHOM

nokasarene (PpH) pacrBopa. Peakimu voHHOro ooMeHa. ['Maposin3 HEOpraHMYECKUX U

OPraHNYICCKHX BCIIICCTB.

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu. Ilousitue 06 JJICKTPOJIN3C PACIIIIaBOB U

pacTBOpOB coyel. [ [puyMeHeHne JIEKTPOIIN3a.

OKCNepUMEHTaIbHbIC METO/Ibl U3YUCHHS BEIIECTB U UX MPEBPAICHUI: 1EMOHCTpALIUS
tabmuny  «llepuoguyeckass cucrema xumudeckux osiemeHToB .M. MenneneeBay;
M3yUYCHHE MOJeNie  KPUCTAIUIMYSCKHX  PEMIETOK; HAOIIOJEHHE W ONHCaHHWe
JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUE IMEPOKCHIA BOJOPOJa B
MPUCYTCTBUM KaTajau3aTopa, OMNpeJeSIeHUe CPelbl PacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAIBHOTO HHAMKATOPA, PEAKIIMM MOHHOTO OOMEHA); MPOBEJACHUE MPAKTUYCCKOMN

paboThl «BiusiHre pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON pEeaKIuny.

PacuéTHble 3agaun
Pacué€Tel mo ypaBHEHUSM XHMHUYECKHUX PEaKIUi, B TOM YHCJIE TEPMOXUMHUYECKUE

paC‘—IéTI)I, paC‘léTLI C UCITIOJIB30BaHUCM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».
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Heoprannueckass xumus

Hemeramel. Ilonoxenne HemeraimioB B Ilepmommueckoll cucremMe XUMHYECKHX
anemenToB /.M. MeHeneeBa u 0COOEHHOCTH CTpOeHUsI aToMOB. du3nyueckue cBONCTBa
HEMETAJIOB. AJUIOTponHs HEMETaIOB (Ha MpUMepe KHUCIopojaa, cephl, (ocdopa u
yriepona).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIJIOB (rajoreHoB, cepbl, a3oTa, docdopa,
yriepoa U KpPEeMHHUS) U MX COEAUHEHUM (OKCHIIOB, KHCIOPOACOJEPH AIUIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU).

[IpyuMeHeHnEe BaXXKHENUIINX HEMETAJIOB U UX COCIUHECHUM.

Mertamnsl. [Tonoxenne metaiioB B llepnoanueckon cucreMe XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. OCOOEHHOCTH CTPOSHHUSI SJIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLJIOB.
O6mue dusnyeckue cBoicTBa MeTaIOB. CIIaBBl METAIIIOB. DJIEKTPOXUMHYECCKUN PSIJT
HaIpsKEHUM METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX META/UIOB (HATpuUM, KaJiMil, KaJblUi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O6mue cnocoObl moJlydeHUss MeTaioB. Metamnyprus.  Koppo3us MeTauioB.

Crioco06bl 3amuThl OT Kopposuu. [I[puMeHeHne MeTamuioB B ObITY U TEXHHUKE.

9KCHepI/IMCHTaJ'IBHBIC MCTOZbI H3YUYCHHA BCUICCTB U HX HpeBpaIHCHI/Iﬁl HN3Yy4YCHHUC
KOJIICKIINH «MeTtanbl )41 CIIIIaBbI», 06p33HOB HCMCTAJIJIOB, pPCUICHUC
OKCIICPUMCHTAJIbHBIX  3aJa4; Ha6J'IIOI[CHI/Ie H OIMCAHHUC JCMOHCTPAOWOHHBIX M
Ha60paTOpHBIX OIIBITOB (BBaHMOI[Cf/'ICTBHC THAPOKCHUJA aJIIOMUHHA C paCTBOPaMU KHCJIIOT

Y 1IEJI0YEei, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJLIIOB).

PacuéTHble 3aaa4n
Pacuértel Macchl BemecTBa uiim 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA,

Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEIIECTB; PAcdYEThl MAacCChI
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(06bEMa, KOMMYECTBa BEIIECTBA) MPOIYKTOB PEAKIMU, €CIH OJHO U3 BEIIECTB HMEET
IPUMECH.
XuMHus ¥ ’KU3Hb

Ponp xumum B 00eClEeUEHUH HKOJIOTHYECKOM, DHEPreTUYECKOM ¢ MHINEeBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [IoHSATHE O HayYHBIX METOAAaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpeacraBinenuss o0 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO TOJYYeHUs
BOKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MAaTE€pUANIOB: BAKHEHIINE CTPOUTENIBHBIE MAaTEPHUAJIBI,
KOHCTPYKI[MOHHBIE ~ MAaTE€pUAJIbl, KpPACKU, CTEKJIO, KEpaMHMKa, MaTepuaabl I
ANIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUUECKNE U MUHEPAIbHbBIE YI0OPEHHUS.

XHUMHSA U 340pOBbE UEIIOBEKA: MIPAaBWIA UCIOJIB30BAHU JICKAPCTBEHHBIX IIPENIApaToB;
npaBuiia 0€30MaCHOTO HMCHOJIb30BaHUS NPEnapaToB OBITOBOM XMMHMU B TOBCEIHEBHOU
KU3HU.

MexknpeaMeTHbIe CBSA3H

Peanuzanus MeXNpeaMETHBIX CBA3€H MpPU HM3y4YeHHH OOIIEed M HEOPraHMYeCKOu
xuMuH B 11 Kitacce OCyIIECTBISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX IIOHATUM, TaK W IIOHATHH, SBJSIOIIMXCS CHUCTEMHBIMU Uil OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHSTHUS: HAy4yHbIM (hakT, runores3a, 3aKOH, TEopus,
aHalIu3, CHUHTE3, Kiaccuukanus, NEePUOJUYHOCTb, HAOIIOAEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SBJICHUE.

®usuka: MaTepus, JHEPrus, Macca, aToM, IEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSHEPreTHUECKU YPOBEHb, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BeIlecTBa, (M3MYECKHUE BETUYMHBI U €AMHULBI UX HU3MEpEeHus,
CKOpOCTb.

buonorus: kinerka, opraHu3M, sKOcUcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,

BUTaMUHBI, o0MeH BCIICCTB B OPraHHU3MC.
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['eorpadus: MuHEepasbl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMbIe, TOTIIMBO, PECYPCHI.

TexHomorusa:  XUMHUYECKas  MPOMBILUIEHHOCTb,  METAJUIyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX  MaTE€pUalOB,  CEJIbCKOXO3AWCTBEHHOE  IMPOM3BOACTBO,  IHILEBAS
IPOMBIILIEHHOCTD, (dapmaneBTHUECKAs IPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO
KOCMETHUYECKUX  IPErnapaToB,  IPOU3BOJICTBO  KOHCTPYKLUMOHHBIX  MaTE€pHAJIOB,

QJICKTPOHHASA TPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.

11 KNIACC «OBIIAA U HEOPT'TAHUYECKASA XUMUS»

YIJIYBJIEHHBIA YPOBEHD

Teopernyeckne 0CHOBBI XUMHHU
AtoM. CocTaB aTOMHBIX siA€p. XUMUYECKUM JIEMEHT. M30TOIbI.

KODHVCKVHHDHO-BOJIHOBOI;’I JyaJan3M, JBOMCTBEHHAs IPUPOJa SJICKTPOHA. CTpOGHI/Ie

ANIEKTPOHHBIX O000JIOYEK AaTOMOB, KBAHTOBBIC YHCIA. JHEPreTUYECKUE YPOBHU

U TIOIypoBHU. ATOMHBIE opOuTanmu. Kiaccudukarus XuMUIecKux 3jieMeHToB (S-,p-,d-,f-

BHeMeHTbI). Pacnpez[eneHHe QJICKTPOHOB 110 AaTOMHBIM Op6I/ITaJ'I$IM; IIPUHINWII MUHUMYMa

sHepruu, npuHuun Ilaynu, npaBuno XyHna. DJEKTPOHHbIE KOH(QUIypalud aTOMOB
AJIEMEHTOB NEPBOrO—YETBEPTOrO MEPHOIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH,
AJNIEKTPOHHBIE KOH(UTYpALIMK HOHOB.

IlonsaTue 00 DHCPIrun HOHMU3aAllNN, JHCPIrumn CpoACTBA K 3JICKTPOHY.

DJIEKTPOOTPHUIIATEIILHOCTD.

Ileppnonmueckuit  3axkoH U Ilepuogmyeckas cucreMa XUMHUYECKMX —DJIEMEHTOB
. . MenneneeBa. CBsi3b NepuOaMYECKOro 3akoHa U [leproanyeckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX
BEIIECTB MO  TIpyNmaM ¥ OepuojaM.  3HA4YeHHE  NEPUOJUYECKOr0  3aKOHa
J1. 1. MeHnpaeneena.

XHUMHUYECKas CBsA3b. BUbI XUMHUYECKOM CBSI3M: KOBAJICHTHAs, MIOHHAS, METalJIMUeCcKas.
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MexaHu3MbI O6p3.30BaHI/I$I KOBAJICHTHOM CBS3HW. OOMCHHBIN H ,HOHOpHO-&KHGHTOpHLIﬁ.
3Hepr1/1;1 H JJINnHa CBA3U. HOJ’IﬂpHOCTb, HaIIpaBJICHHOCTb WM HACBIIIACMOCTDb KOBAJICHTHOM
CBJ3H. KpaTHLIe CBs3H. BO,ZIOpOI[HaH CBA3b. Me}KMOJIGKYHSIpHBIe BBaHMOHeﬁCTBHH.

BaneHTHOCT, M BaJICHTHBIE BO3MOXKHOCTHM  aToMoOB. [ I/IGDI/II[I/BEU_[I/IH ATOMHBIX

opOuTtaneii. CBsi3b 3JIEKTPOHHONU CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM
(Ha mpuMepe COeIMHEHUI 3JIEMEHTOB BTOPOTO TIEPUOIA).
[IpeacraBieHre O KOMIUIEKCHBIX coeluHEHHsX. (CocTaB KOMIUIEKCHOTO HOHA:

KOMHJIGKCOO6pa3OBaTCJ'II>, JIUTaHBbI. KOODI[I/IHaHI/IOHHOG qucCJio. Howmenknarypa

KOMIIJICKCHBIX COCIMHCHUM. 3Ha4YCHHUE KOMIIJICKCHBIX COCOUHCHUM. [loHsiTue

0 KOOPAWHAIIMOHHON XUMHH.

BemecTBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI KpHUCTAIUITMYECKUX
pPEmETOK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsTne o gucnepcHbix  cucrtemax. VctuHHbIE  pacTBOphl.  lIpencraBieHue

O KOJUIOMJIHBIX pPacTBOpaAx. CriocoOsbI BBIPAKCHHA KOHIOCHTPAIUKU PACTBOPOB: MACCOBAasd

JIOJIS1 BELIECTBA B PaCTBOPE, MOJISIpHASA KOHILIEHTpauus. HacklllleHHbIE 1 HEHACKIIIEHHbIE
pPacTBOPBL, pACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB. TpuUBUaAIbHBIE Ha3BAHUS
OTAEIBHBIX MPEICTABUTEIIEN HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKUX peakIfii B HEOPTraHUYECKOW M OPraHUYECKOW XHMHH.
3aKOH COXpaHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHMS W MPEBPAIICHUS DHEPTUU IPHU
XUMUYECKUX peakiusax. TemnoBbie 3GHEeKThl XUMUYECKUX peakiuid. TepMOXUMHUUYECKHEe
YpaBHEHHUS.

CkopocTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (DAKTOPOB.
I'omorenHble U rereporeHHsie peakiuu. Karanus u kataan3aTtopsl.

OOpatuMble U HEOOpAaTHUMBIE peaKkIMU. XHUMHYECKOe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBECHUA. CDaKTOpBI, BIUAOIIUE Ha TIIOJOXCHHE XHMHYCCKOI'O

paBHOBECHUS: TEMIIEpaTypa, JAaBJICHUE M KOHUCHTPALMM BEIIECTB, YYaCTBYIOLIMX

B peakuuu. [Ipunnun Jle [larense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuranusi. CunpHbBIC W clTabbIe QJICKTPOJIUTHI. CreneHb

nucconman. HoHHoe mpowusBeneHue Bojbl. Cpela BOJHBIX pacTBOPOB: KUCIIOTHAS,

HeWTpanapHas, IenoyHas. Bomopoaubeiii nmokaszatens (pH) pactBopa. I'maponu3 corei.
Peakunu noHHoro oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okuciaeHus. OKUCIuTeIb
Y BOCCTaHOBUTENb. [Iponecchl OKHCIEHUSI U BOCCTAHOBJIEHU. BakHele OKUCIUTENN
Y BOCCTAaHOBUTEIU. METO/I 3JIEGKTPOHHOTO 0ajaHca. DJIEKTPOIU3 paCTBOPOB U PACILIIABOB
BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHUSI BEIIECTB U HMX MPEBPAIICHUN: PpPa3I0KECHHE
MEepoKCHIa BOJAOPOAA B INPUCYTCTBUM KAaTaJIM3aTopa; MOJECIM KPUCTAITUYECKUX
peméToK; MPOBEACHUE pEaKlMii HMOHHOrO OOMEHa; OmpelesieHHuE Cpelbl PAacTBOPOB
C IOMOIIBI0O HHJUKATOPOB; HM3y4YCHUE BIUSHHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOUN pEeaKIMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuyeckasi xummusi

[Tomoxenne HemerasmioB B [lepuogmueckoil cuCTeME XHUMHUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa © OCOOGHHOCTH CTPOSHHUSI HX aToMoB. DU3HYECKHE CBOMCTBA
HEMETaJUIoB. AJUIOTponusi HeMeTauloB (Ha mpumepe Kuciopoaa, cepsl, Gdochopa
U yriiepoja).

Bonopoa. [lonyuenue, ¢puznueckne U XUMUYECKUE CBOMCTBA: PEAKIMM C METaJUIAMH

U HEMCTaJllIaMHU, BOCCTAHOBHUTCIIBHBIC CBOMCTBA. FI/II[pI/II[BI. TonauBHBIC 3JICMEHTEI.

["anorensl. HaxoxaeHue B npupoje, crocoobl MoyIydeHus, (pu3nueckue 1 XUMHUUECKHe
ceoiictBa. [amoreHoBomoponabl. BaxHelmme KUCIOPOACOACPKAIIME COCAUHECHUS
rajioreHoB. JlabopaTopHble U MPOMBINIJIEHHBIE CIOCOOBI TOJYYEHHUS] TaJOreHOB.
[IprmeHeHune rajJoreHoB U X COCAMHEHHM.

Kucnopon, o30H. JlabopaTtopHbie ¥ MPOMBIIIIIEHHBIE CITOCOOBI MOTYYEHUsT KUCIOPOAa.
@u3nvecKkue W XUMHUYECKHE CBOMCTBA W MPUMEHEHHWE KHUCIOpoAa M 030HA. OKCHIBI
Y NIEPOKCUJIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MOTydeHHs, (U3UYECKHE U XUMUUYECKHE
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cBoiictBa. CepoBogopon, cyiabdunasl. Oxcun cepoi(IV), oxcun cepwi(VI). Cepnucras
U CepHasi KUCIOTHl U uX coiu. OCOOEHHOCTH CBOMCTB CepHOU KMCIOTHL. [IpumeHeHue
Cepbl U €€ COCTMHECHUN.

AzoT. Haxoxzaenuwe B mpupoje, CnocoObl MOTy4YeHHs, (PU3NUECKHEe W XMMHYECKHE
cBoicTBa. AMMHUAK, HUTpUAbL. OKCHABI a30Ta. A30THUCTas U a30THAsI KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHue a3oTa W ero COoeJUHEHUM.
A3OTHBIEC y10OpEHUsl.

®ocdop. Haxoxnenue B mpupoje, CiocoObl MoMydeHus], (PU3MUECKUE U XUMUYECKUE
cBoiictBa. Pochuasl u pochun. Oxcuasl Gocdopa, dochopHas kuciaora u €€ COU.

Mertadocdhopuasg u nupodocdhopHas KuciaoTel, Gochopuctas u dochopHOBaTHCTAI

kucyioTel. [Ipumenenue docdopa u ero coequnenuit. Docdopusie yao0peHusl.
VYraepon, HaxoaeHue B npupoae. AuioTponHbie Moaudukanuu. Ddusnyeckue
Y XMMHUYECKHE CBOMCTBa TMPOCTHIX BEIIECTB, 0OOpa3oBaHHBIX yriepogoMm. Oxcun

yraepoga(ll), oxcun yrinepona(IV), yrombHas kuciota u e€ coiu. AKTUBHUPOBAHHBIN

yroap, ajacopouus. DyiiepeHsl, rpadeH, yriepoaHble HaHOTpyOku. [IpumeHeHue
MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIIIEPOJOM, U €r0 COCIMHEHUH.

Kpemunii. Haxoxaenue B npupoe, ciocoObl MOMydYeHUs], (PU3NUECKUE U XUMUYECKHE
cBoiictBa. Okcua kpemuusA(IV), kpemHueBas kuciaorta, cunukarsl. [I[puMeHeHrne kpeMHus
U ero coeuHeHuil. CTEKI10, €ro Moxy4YeHue, BUIbl CTEKIIA.

[Tomoxenne wMetawioB B [lepuoguueckoil cHCTEME XHUMHUYECKHX  DJIEMEHTOB.
Oc00EHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnipocTpaHeHrE€ XUMHYECKUX 3JIE€MEHTOB-METAJIJIOB B 3¢MHOM KOpE.

O6mue ¢usznueckue cBOMCTBa MeTaIOB. [IpuMeHeHre MeTamioB B ObITY M TEXHUKE.
CmuiaBbl METAJIOB.

DJIEKTPOXUMHUECKUNA Ppsii HampspDKeHU MerauioB. OO0mume crnocoObl MONTYyYeHHS
METaJUIOB: TUAPOMETAIUIYPIUs, MUPOMETAILIYpPrusi, >JeKkTpomeTamnyprud. I[lonstue
0 KOppo3uu MeTaijioB. CriocoObl 3aIIUTHl OT KOPPO3HH.

O6mas xapakrepuctuka MetaiioB [A-rpynmnsl [leproguyeckoi CUCTEMbI XUMUYECKHUX
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aneMeHTOoB. Hatpuii u kanuii: mnonydeHue, (QU3MUECKHME U XMMUYECKUE CBOICTBA,
IIPUMEHEHUE ITPOCTBIX BEIIECTB U UX COCTUHEHUN.

Oobmas xapakrepuctuka metaioB [[A-rpynns! [lepuoauueckoil cucTeMbl XUMUYECKUX
ANIEMEHTOB. MarHuii ¥ KaJubplMid: TOJdy4YeHue, (U3NYECKUE | XMMUYECKHUE CBOICTBA,
NPUMEHEHUE TMPOCTHIX BEIIECTB M UX coenuHeHui. JKECTKOCTh BOABI M CIOCOOBI €€
YCTPaHEHUSI.

ANoMUHUI: TONy4YeHHe, (UINYECKUE U XUMHUYECKHE CBOICTBa, MPUMEHEHUE
IPOCTOrO BELIECTBA U €r0 COEeAUHEHMH. AM(OTEpHBIE CBOMCTBA OKCUAA U IMAPOKCHUIA
AIIOMUHUSA, TUAPOKCOKOMILIIEKCHI aJIFOMUHUSA.

OO6mas xapakTepucThka MeTamioB noOounslx noarpynn (b-rpynm) Ilepuoanueckoi
CUCTEMBI XUMHUYECKHUX JIEMEHTOB.

OU3NUECKUEe W XMMHYECKHME CBOMCTBA XpOMa U €ro coeauHeHud. OKCUIbI
u ruapokcuasl - xpoma(ll), xpoma(lll) wu xpoma(VI). Xpomarbl u IUXpoMaTthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npumMeHeHne xpoma.

OU3MYECKUE W XMMHUYECKME CBOMCTBA MapraHila U €ro COoeAuHEHUU. Baknenine
coenunenust mapranna(ll), mapranma(IV), mapranna(VI) u mapranua(VIID). [lepmanranar
KaJIMsl, €Er0 OKUCIIUTEIIBHBIE CBOMCTBA.

®u3nyeckne | XMMHUYECKHE CBOMCTBA JKejle3a uero coeauHeHnid. OKCHIBL,
ruapokcusl U conu xene3a(ll) u xenesa(lll). [lomydyenrne u npuMeHeHHE Kelie3a U €ro
CILJIABOB.

du3nvecKkue ¢ XUMMHYECKHE CBOWCTBA Meau U e€ coeauHeHui. I[lomydenue
Y IPUMEHEHUE MEIIU U €€ COCINHEHUM.

[uuk: nomyueHue, (U3MUECKHME M XMMUYECKHE CBOMCTBA. AMQOTepHbBIE CBONCTBA
OKCHJIa U TMAPOKCHUIA LMHKA, TMAPOKCOKOMIUIEKCHl IMHKA. [IprMeHeHne IuHKa U ero
COEIMHEHUM.

OKCIEpUMEHTAIBHBIE METOJbl HM3Yy4YEHUs BEIIECTB W MX NPEBPALICHUN: HU3y4YECHUE
o0pa3l0OB HEMETaJUIOB; TopeHue cephl, (ochopa, xKenesa, MarHUs B KHCIOPOJE;

HU3Yy4YCHHUC KOJIJICKIIUH «MeTtanibl U CILJIaBbI», B3aI/IMOJIeI\/’ICTBI/IC OICJIOYHBIX
60



1 I1EeJIOYHO3EMEIIbHBIX METaJlJIOB C BOJIOH (BO3MOKHO HCIIOJIb30BaHHUE
BHJICOMATEPHUAJIOB); B3aUMOJICHCTBHE IIUHKA U JKeJie3a C paCTBOPaMU KUCIIOT U HIEJIOUEH;
Ka4eCTBEHHBIC PEAKIMM Ha HEOPraHWYECKHWE AHUOHBI, KaTHOH BOJIOPOJa UM KaTHOHBI
METAJUIOB; B3aMMOJICVCTBUE THUJIPOKCUIOB ATIOMUHHS W IIUHKA C PACTBOPAMHU KHCIIOT
U LIEJI0UeH; pelIeHUEe IKCIEPUMEHTAIbHBIX 3a1auy mo TeMaMm «l'amorensn», «Cepa u e
COeMHEHUs», «A30T U Gpochop M UX COCIUHEHUS», «MeTaibl TJIABHBIX MOJATPYIID,
«MeTamibl TOOOYHBIX TOATPYIID.
XUMHA ¥ KU3Hb

Ponp xuMuu B 00ecrieueHn yCTOMUYUBOTO Pa3BUTHS YEIIOBEUCCTRA.

[ToHsiTHE O HAYYHBIX METOIAX MO3HAHUS U METOAOJIOTUA HAYYHOTO UCCIEAOBAHMUS.

HayuHble npuHOUMIIBI OpraHu3alii XMMHUYECKOTO MpOou3BOACTBA. [IpoMblluIeHHBIE
CrOCOObl TMOJYYECHUS BAXKHEHIIMX BEHIECTB (Ha NpUMEpEe MPOU3BOJICTBA aMMHAaKa,
CEepHONl KHUCIOTHI, MeTaHosa). [IpoMbIlUIeHHBIE CHOCOOBI MOJYYEHUS METAJIOB
U CIUIaBOB. XHMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpelIbl M €r0  IIOCJICACTBUA.

[IpoOnema mepepabOTKM OTXOJOB U MOOOYHBIX IMPOIVKTOB. POJIb XUMUM B 00ECIICUEHUN

DHEPreTUICCKON 0e30macHOCTH. [IpUHIUIIBI «3eIEHON XUMUM.

XuMus ¥ 310pOBbe 4enoBeka. JlekapcTBeHHbIE cpeacTBa. lIpaBuna mcnosnb30BaHUS
JIEKapCTBEHHBIX TpenapaToB. Pojib XUMUM B pa3BUTUHN MEIULIMHEI.

XuUMHSI THIIA: OCHOBHBIE KOMIIOHEHTBI, THINEBbIE J00aBku. Poib xumun
B 00€CIeUeHUH MUIIEBON OE30MaCHOCTH.

Kocmernueckue u napdromepusie cpencta. bertoBas xumus. [IpaBuna 6e3omacHoro
MCIIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUH B TTIOBCEIHEBHOM JKU3HHU.

XWUMUS B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepUalibl (IIEMEHT, OETOH).

XuMHsl B CEIBCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEPAIbHBIC yI00PECHHUS.

CoBpeMEHHBIE  KOHCTPYKIIMOHHBIE  MaTepuaiabl, KpacKH, CTEKJIO, KepaMHKa.

Matepunaisl uid 2JIeKTpoHnKN. HaHoTexXHoJI0rnu.

PacuérHble 3a1aun

Pacuétel: Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEILIECTBA,
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Macce WM 00bEMY OJIHOTO W3 Y4YacTBYIOIIMX B PEAKIIUM BEIIECTB; Macchl (00BEMA,
KOJIMYECTBa BEILECTBA) MPOJIYKTOB PEAKIMH, €CIM OJIHO U3 BEIIECTB UMEET MPUMECH;
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJHO U3 BEIIECTB JaHO
B BHJIE PACTBOpA C ONPEAEIEHHON MACCOBOM JOJIEW pPACTBOPEHHOTO BEUIECTBA; MaCCOBOU
JIOJIM Y MOJISIPHOM KOHIEHTpAllMM BEILECTBA B PACTBOPE; JOJU BBIXOJAa MPOJIYKTa
PEAKLINH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanmzanust MeXNpeIMETHBIX CBA3€d NPH H3YyUYCHUH OOIIEH | HeOpraHHMYEeCKON
xuMuu B 11 Kilacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSTUN, TaK W MOHATHH, MPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBEHHO-
HAaY4YHOTO IIUKJIA.

OO0uue ecTecTBEHHO-HAYYHBIC MOHSITHS: SBJICHUE, HAYYHBIN (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHUHTE3, KiacCcUuUKalus, MePUOJUYHOCTh, HAONIIOJEHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®dusuka: MaTtepus, MUKPOMHUP, MAKPOMHpP, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TONBI, PagUOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, HACaNbHBIN ra3, (U3WYECKUE BEJIMYUHBI,
€JIMHULIBI U3MEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorusi: knerka, opraHu3M, 3KocuUcTeMa, Owocdepa, MeTaboaU3M, MaKpO-
Y MUKPODJIEMEHTBI, OC€IKU, KUPBI, YTJEBOJbI, HYKJIECUHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHEpasbl, TOPHBIC TTOPOIBI, ITOJE3HBIC HCKOTIAEMbIC, TOIIIMBO, PECYPCHI.

TexHoJOTHSI:  XUMHYECKass MPOMBINIJIEHHOCTh, METALTypTUs, CTPOUTEIbHBIC
MaTepuajbl, CeJIbCKOXO3SHCTBEHHOE ITPOM3BOACTBO, MHIIEBAas IMPOMBIILICHHOCTD,
(hapmMarieBTHUECKas TPOMBIILICHHOCTh, TPOWU3BOACTBO KOCMETHYECKHUX Iperaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX ~MaTEPHUAJIOB, JJCKTPOHHAS IPOMBIIIJIEHHOCTbD,

HAaHOTCXHOJOI'NHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUS»

10 KITACC «OPTAHUYECKASA XUMMUS»

basosblii ypoBenb (1 yac)

Yray0aénnblii ypoBenb (1+2uaca)

Koui-Bo Kou-Bo
4acoB Paznen 1. Teopernyeckue ocHOBBI opranndeckoii xumuu (3 4)\(9y) 4acoB
34 Tema 1. IIpeamer oprannyveckoii xumuu. Teopusi XMMHYECKOTr0 CTPOCHHUSI OPraHUYECKUX 94
COeIMHEeHNH
1 [Ipenmer  opraHM4yeckonm  XUMHUH: €€

BO3HUKHOBCHHUC, PAa3BUTUC H 3HAYCHHUC B
INOJIYYCHHMH HOBBLIX BCIICCTB M MATCPHUAJIOB.

JleMoHCTpaluu:. — O3HAKOMJICHHUC C

oOpa3llaMd  OpPraHMYECKUX  BEIIECTB U
MaTepuajlaMi Ha UX OCHOBE; — OIIBITHI IO
MPEBpAIICHUI0 OPTraHMYECKUX BEIIECTB MPHU
HarpeBaHuu (TU1aBieHUe, OOyIJIMBAaHUE U

TOPEHHE).

DJIEKTPOHHOE CTPOCHHE aTroMa YIJIEpOJa: OCHOBHOE

U BO30YXXIEHHOE COCTOsSIHUS. BalleHTHbIE BO3MOXKHOCTHU




aToMa yriepoja. XUMHUYEecKas CBSI3b B OPraHUYECKHUX
COCIMHECHMUSIX. Tunel  ruOpuAM3alMM  ATOMHBIX

opOuTasnei yriepoja.

Mexanu3mbl  00pa3oBaHHsl ~ KOBAJICHTHOM  CBSI3U
(0OOMEHHBIH U JJOHOPHO-aKIIENTOPHBIN ). Turbl

IMCPCKPBIBAHUA ATOMHBIX Op6HTaJ1€fI; O- U 7T~ CBA3H.

Teopus cTpoeHUs OPraHUYECKUX COCTUHEHUM
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUS.
CtpykTypHbIe (OPMYIIBI OPTaHUYECKUX
BelleCcTB. ['oMosiorusi, uzomepusi. XuMudeckast
CBSI3b B OPraHUYECKUX COCTUHEHUSIX —
OJIMHAPHBIEC U KPATHBIE CBSI3U. G- U T-CBA3H.
JlaGopaTopHBIi ONBIT: — MOACIUPOBAHUE

MOJICKYJI OpraHUYCCKHX BCIIICCTB.

Onunapnasi, nBOWHAas u TpoiHas cBsA3b. CrocoObl
pa3pbiBa CBA3EH B MOJIEKYJIaX OpPraHUYECKUX BEIICCTB.
[TonstTe o cBOOOAHOM  pajaukane,  Hykieoduie

U DJIEKTpOdHUIIe.
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CtpyktypHble  (GOpMyNbI  pa3IMYHBIX  BUJOB:
CKEJICTHAS.

Bubl uzoMepun: CTpyKTypHas, IpOCTPAaHCTBEHHAS.

OnexTpoHHbIE P(PEKTh B MOJIEKYJIaX OpPraHMYECKUX

coeMHEHUN (MHIYKTUBHBIA U ME€30MEPHBIN 3P(HEKTHI).

[IpencraBnenue o knaccupukanuu
opranudeckux BemecTs. HomeHnknatypa
OPraHMYECKUX COCAUHCHUMN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUS
BOXHEUIIIMX MPEJACTABUTEIEH KIaCCOB

OpPraHNYCCKHX BCIICCTB.

Ocobennoctu U KJaccuduxanus OpPraHUYECKUX
peakumii. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH

B OPraHUYECKOW XMMUHU.

DKCIEepUMEHTAIbHbIE METOAbl U3YYEHUS BEIIECTB U HX
IpeBpalleHui: KaueCTBEHHOE OOHapy»XeHHE yriepojaa
U BOJIOPOJIa B OPTAaHMYECKUX BEIIECTBAaX. BbIUUCICHUS:

— OnpeIeJICHHE MOJIEKYJISIPHOI dbopmyIbl
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OpPraHHu4CCKOro BCIICCTBA 10 MaCCOBBIM JOJISAM

QJICMCHTOB, BXOJ41IIUX B €I'0 COCTAB.

Paznen 2. Yraesogopoani (14)\(40)

24

Tema 2. Hpene.m)m,le YrJaeBoa0opoabl — aJKaHbl, INKJI0AJKAHbI

6u

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUM pAa.

MertaH u 3TaH — HpOCTGﬁHIHG MpCaACTaBUTCIN

aJIKaHOB: (PM3UYECKHUE CBOMCTBA.

HoMenknaTypa 1 U30MepHsl alKaHOB. DIIEKTPOHHOE
Y IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,
sp3-rubpuausanus aTOMHBIX OpOUTaNell yriepona,

6-CBA3b. KoHhOpPMEDHI.

JemoHcTpanus: PU3NYECKUE CBOMCTBA AJIKAHOB
(pactBopumocTh). IlpakTuueckass pabora Ne 1.

ITomy4yeHne meTaHa U U3y4EeHHUE €ro CBOUCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (PEaKIINK
3aMeNIeHUs U TOPEHUS ), HAXOXKICHUE B IPUPOJIE,

IMMOJIYYCHHUC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJKaHOB: M30MEpHU3ALINH,
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JIETUIPUPOBAHUS, LUKJIM3al1H, MMAPOJIN3a,

KpPCKHHIQA. [IpeacraBieHUE O MEXAHU3ME PEAKIIUM

PaauKaJIbHOI'O 3aMCIICHMA.

[ukmoankanel. O6mias gopmyna, HOMEHKIATYpa H
nzomepus. OCOOEHHOCTU CTPOEHMSI U XMUMHUYECKUX
CBOMCTB MaJbIX (LMKJIONPONAaH, UUKIOOyTaH) U
OOBIUHBIX (LMKJIOTIEHTaH, LIUKJIOTEKCaH )
LUKJIOAJIKAHOB. Crioco6ml HOJTyYEHUS U

IMPUMCHCHUEC MUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneabHble YyIiieBoOAOPObI:

AJIKCHBI, aJIKAaIHCHbI, aJIKHHBbI.

Tema 3. HenpeneabHble YyIriieBOAOPO/bI:
aJIKeHbl, aJIKaJNeHbl, ATKUHBI (13+2)u.
Tema 6. 'asioreHnNpou3BoOAHbIE

YIJ1€BOA0OPOI0B (44).

(17+2)4

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI
pAx. DTWIEH U NPONUJIEH — NPOCTEUILINE

NpcaACTaBUTCIIN AJIKCHOB! (1)I/I3I/I‘IGCKI/IG CBOMCTBA.

AJKeHBI: SP’TMOpHAM3alUs aTOMHBIX OpOUTaneit

yriepona, o- W m-cBia3u.  CTpyKTypHas u
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reoMeTpuyeckas (IHC-TPaHC-) H30MEPHSL.

Beruuciienus: — HaxO0XIE€HUE MOJIEKYJISIPHOU 1P
(bopMyJIbI OPraHUYECKOTO COCAMHEHHS IO Macce
(00BEMY) IPOTYKTOB CrOpaHUSI.
OTUWIEH U NPONWIEH — XUMUYECKHE CBONCTBA 1

(peakiuu ruIpupOBaHHUsl, FaTOr€HUPOBAHMUS,

rUpaTalyy, OKUCICHUS U MOJIUMEPHU3aIInN),

nosyueHue u npumeHenue. [Ipaktuueckas pabora

Ne 1. Tlosyyenue sTuneHa U N3y4YEHHUE €TO CBOKCTB.
XUMUYECKUE CBOWCTBA AJKECHOB: 3aMELICHUs B O- 1
MOJIOKEHUE TPU ABOMHOW CBs3U. lIpencraBieHue
0 MEXAHU3ME peaKImu AIEKTPODUILHOTO
IIPUCOCANHEHNUS.
Tema 6. ['alOreHNPOU3BOJHBIE YTJIEBOIOPOAOB 1

(luac u3 4): DIEKTPOHHOE CTpOCHUE
raJIOT€HOIIPOU3BOIHBIX YIJIEBOIOPOJIOB.
Jemoncrpanus: dusnyeckue CBOMCTBa

YIJIEBOJIOPOIOB (PAaCTBOPUMOCTB) YIJIEBOJOPOJIOB.
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Brruncnenus: ONpENEICHUE MOJIEKYJIIPHOM
(bopMyJIbl OPraHUYECKOTO BEIECTBA MO MAaCCOBBIM

J0JAM 3JIEMCHTOB, BXOAAIIINX B €I'0 COCTAB.

1P

JlabopaTopHbIii ONBIT:— MO/JICTTUPOBAHUE
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOIHBIX
Brruncnennst o ypaBHEHUIO XUMUYECKOW PEaKLUN
(Macchl, 00bEMa, KOIMYECTBA UCXOJAHOIO BELIECTBA
WM TPOAYyKTa PEaKUMy II0 HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BELIECTB

WM TIPOAYKTOB PEAKIIIH )

Tema 6. 'amoreHnpou3BoAHBIE YIIEBOAOPOJIOB (2
yac u3 4): Peakumm 3aMelieHus TajJoreHa Ha

TUAPOKCOTPYNITY, HUTPOrPYIMILY,

LUAHOTPYIIIY,

aMHUHOTPYIITY.

Tema 6. ['amoreHnpou3BOJHbBIEC YIJIEBOAOPOIOB (3
yac u3 4): JlelicTBUe Ha TaJIOT€HIPOU3BOJIHbIC
BOJHOIO U IEJTOYH.

CIIUPTOBOTO  pacTBOpa

B3aumoneiictBue gurajoreHajJkKaHOB C MarHUeM U
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IIUHKOM.

Ankaauensl. byrtaamen-1,3 u MetwiOyTagueH-

1,3: ctpoenue.

AJ'IKaI[I/ICHBI: HU30JIMPOBAHHBIC, KYMYJIMPOBAHHELIC.

OcobenHocTr QJICKTPOHHOI'O CTpOCHUA
1 XMMHUYECKHUX CBOMCTB COHp)DKéHHBIX JUCHOB,

1,2- u 1,4npucoenuuexue.

CniocoOBbl IMOJIYYCHHUA U ITPUMCHCHUC aJIKaIMCHOB.

AnkanneHpl: BaXKHEUINNE XUMUIYECKHE CBOMCTBA
(peakuust monumepusanun). [lonydaerue
CHHTETUYECKOTO KaydyKa U PE3UHBI.
JlaGopaTopHBIi ONBIT: — 03HAKOMJICHUE C

oOpaslaMu MIacTMAaCC, KAyIyKOB U PE3UHBI.

Tema 6. I'anoreHnpou3BOAHBIE YIJIEBOAOPOAOB (4
yac u3 4): IloHsAtHe O MeETaANTOOPraHUYECKUX
COCIMHEHHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHWYCCKOM CHHTC3C.
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Brraucnenusi: OIpCACICHUC N0JIM BbIXOAa IIPOAYKTA

pPCaKkun OT TCOPECTUICCKU BO3MOKHOTI'O.

1P

AJKHHBI: COCTaB W OCOOCHHOCTH CTpPOCHUS, 1
TOMOJIOTHYECKHM pAX. ALETWICH — NPOCTEUIINN
MPEACTABUTENIb  AJKMHOB:  COCTaB, CTPOEHUE,
(bu3nYecKue CBOICTBA.
DNEKTPOHHOE W NPOCTPAHCTBEHHOE  CTPOCHHUE 1
MOJIEKYJI ~aJKUHOB, SP-THOpUIM3AIMS aTOMHBIX
opOutaneid yriaepona. XHUMHYECKHE CBOMCTBA:
JTMMEpU3aLUN Y TpUMEpHU3aluu, OKHUCJICHHS.
KucnotHele  CBOMCTBA  QJIKWHOB,  MMEIOIINX
KOHIEBYKDO  TpPOMHYK  CBA3b. KauyecTBEHHbIE
peakuMu: Ha TPOWHYIO CBS3b, B3aUMOJICHUCTBUE
aleTUJICHa C AMMUAYHbIM  PacTBOPOM  OKCHJA
cepeopa(l).
[Ipaktrueckast pabora Ne 3. [TonyueHue areTuieHa 1
Y U3yYEHHUE €r0 CBOMCTB.
ALIETUIEH: XHUMHYECKHE CBOMCTBA (peakiuu 1
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TUAPUPOBAHUS, TaJOT€HUPOBAaHMS, THIPATALNH,

TOpEeHus), MOJyYEHUE U TPUMEHEHHE.

(2+1)u Tema 4. ApomaTuyecKkue yriieBo0po/abl (8+1)u
1 | Apensl. benson: cocraB, cTpoenue, pusndeckue u 1
XUMHUYECKHE CBOMCTBA (pEeaKIuy TaJIorT€HUPOBAHMUS
Y HUTPOBAHUS), MOJTYUYCHUE U TPUMEHEHHE.
IIpaBuno apOMaTUYHOCTH, IPUMEPBI 1
apoMaTU4YecKux  coenuHeHud.  JlabopartopHbii
onbIT: MoJEeIUpOBaHUE MOJIEKYJ apOMAaTHYECKUX
yrieBonoponoB. IlpencraBiieHHE O  MEXaHU3MeE
peakuuii AMeKTPOUILHOTO 3aMEIICHHUS.
BrlunciieHns: — yCTaHOBIIEHHE CTPYKTYPHOM 1P
(bopMyITBI OPraHUYECKOTO BEIIeCTBA HA OCHOBE €0
XUMHUYECKUX CBOUCTB WK CIIOCOOOB TOJTyUYEHUS.
1P | Tomyon:  coctaB, cTpoeHue, (uU3MYECKUe U 1

XMMHUYCCKME CBOMCTBA (DeaKHI/II/I raJJOrcHUpOBaHHNA

)41 HI/ITDOBaHI/ISI) ., HNOJYYECHHC U TIpUMCHCHUC.

TOKCHYHOCTH apEHOB.
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[IpencraBieHne 00 OPUEHTHPYIOLIEM JEHCTBUU
3aMecTUTeNell B OEH30JbHOM KOJIBLE Ha IpUMEpE
AJIIKUJIBHBIX paguKaIoB, KapOOKCHIIBHOM,
THJIPOKCUIIBHOW, aMMHO- W HUTPOTPYIIIBI, aTOMOB

raJIOIrCHOB.

XUMHUYECKHE CBOMCTBA OeH3oia U €ro

TOMOJIOT'OB: OKHCJIEHHE TOMOJIOrOB O€H30J1a.

['eneTnyeckas CBs3b YIJICBOAOPOOAOB,

IMPpHUHAIJIC)KAINUX K PA3JIMYHBIM KjlaCCaM

Crioco0sbI MTOJTYyYCHHS apoOMaTHICCKHUX
YIJIEBOJIOPOJIOB. OcobOenHocTr XUMHAYECKHUX

CBOMCTB cTupoia. [lomumepuzanus crupona.

BpruncneHnus: — yCTaHOBJICHHE CTPYKTYPHOU
(GbopMyJbl OPraHUYECKOro BEIIECTBA HA OCHOBE €ro

XUMHUYECKUX CBOMCTB UJIM CIIOCOOOB TOJTyYEHUS.

2y

Tema 5. IIpupoaHble HCTOYHUKH YIJI€BOAOPOIOB M UX NMepepadoTka

(4+2)u

[IpupoHbIE HCTOYHUKH YTIIEBOJAOPOIOB.

[TpupoaHblii ra3 ¥ NONyTHHIE HEPTAHBIE Ta3bI.
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Hedts u e€ mpoucxoxaenue. Criocoos
nepepaboTKu HEPTH: IEPErOHKA, KPEKHHT

(TepMUYECKHM, KATATTUTUYECKUI ), TUPOJIU3.

['eneTnueckas CBA3b MEXKy Pa3IMYHBIMU KIACCAMHU 1
YIJIEBOJOPOJAOB.
['eneTnyeckas CBA3b MEKy Pa3IMYHBIMU KIACCAMH 1P
yIJIEBOJIOPOJIOB.
[IponykThl epepabOTKu HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yronb u
IPOAYKThl €ro mnepepaboTku. JleMoHcTpamus: —
kosutekuu «HepTe» u «YTomaby.
Bpruncnenus: — omnpenerseHue  MOJIEKYJISIPHOU 1

(bopMyIIBI KHCIOPOAOCOASPKAIIETO OPTaHUICCKOTO

BEIIECTBA 110 MACCOBBIM OOJISIM  JJICMCHTOB,

BXOJSIIUX BEro cocraB, Mo wmacce (00bEmy)
NPOAYKTOB CTrOpaHHsS;, IO KOJHMYECTBY BEIIECTBA
peaKknuu  u/uiam

(macce, 00BEMY) TIPOIYKTOB

HCXOAHBIX BCIICCTB.
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Ypoxk 0000111eHHS] MaTeprasa TEMBI. 1P
Paznen 3. Kuciaopoaconep:kamue opranndeckue coequnenusi (12 41)\(36u)

34 Tema 6. Ciuptbl. ®eHOJT Tema 7. Cnimptbl. ®@eHOJI 94
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHOJ U 1
ATAHO]: CTPOEHUE, (PUBUYECKHE U XUMHUYECKHE
CBOMCTBa (p€akiuu C aKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOPEHHE), MPUMEHEHUE.

Bonmoponuble  cBsi3M  MEXAY ~— MOJIEKYJIaMH

cnupToB. /[lelicTBME MeTaHOJIA W HSTaHOJA HA

opraHu3M uejoBeka. JIabopaTopHbIE OMBITHI: —

TOpPEHUE CIHUPTOB, — OKHUCJIEHUE HTaHOJa

okcusiom meau(Il).
[IpenenpHble  OAHOATOMHBIE CIHUPTHI:  H30MEPHS, 1
kinaccudukanusa. Puznyueckre CBOWCTBA AaJIKaHOJIOB.
JleMoHCTpanusi: pacTBOPUMOCTh CIIUPTOB B BOJIE.
CnocoObl MoJly4eHus: W MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA QJIKAHOJOB: JErUJpaTalliH, 1
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OKHUCJICHHA, BSaHMOHeﬁCTBHG C OPTraHN4YCCKHUMU

N HCOPTraHNYCCKUMU KHCJIOTAMU. HDeI[CTaBJ'IeHI/IC 0

MEXaHM3ME PpEaKIU HVKJIGOd)I/IJ'ILHOFO 3aMCIICHU .

Jemonctpanmu: 1. B3ammopneilictBue — 3TaHOIIA

c HarpueM. 2. OKuUCIEHHE OTWIOBOIO  CIIHPTa

AUXpOMATOM  KaJluAd (BOBMO}KHO HCIIOJIB30BaHHUC

BHUJICOMATEPHUATIOB).

MHoroaroMHbIE€ CIINPTHI. OTUIICHTTIMKOIL |

IIMOCpuH: CTPOCHUC, (bI/I?»I/I‘IeCKI/IC N XUMHNYCCKHC

CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU

MCTaJllIaMH, Ka4CCTBCHHAsA pCaKkuuAa Ha

MHOTOAaTOMHBIE CIUPTHI). JleiicTBE HA OpraHu3M
YEJI0BEKa.

[Ipumenenue rIMLeprHa 51

OTHUJICHITINKOJIA.

JlaGopaTOpHBIE  OTIBITHI:
B3aMMOJICUCTBUEC TJIMIICPUHA C THAPOKCHIOM

meau(1l).

MHuoroaroMHbIE CIIUPTHI: B3aNMOJENCTBHUE

C OpraHM4€CKMMH 1 HCOPraHNYCCKUMHU KUCIJIOTaMU.
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[Ipocteie  »¢hupsl, HOMEHKJIATypa U U30MEpUS.

OcobenHocTr (1)I/IBI/I‘ICCKI/IX 1 XUMHUYECKUX CBOMCTB.

®deHon: cTpoeHHE MOJIEKYJbI, (U3UYECKUE U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue dheHomna. Berancaenus
— 10 YPaBHEHUIO XUMUYECKOM peakiuu (Macchl,
00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU
MPOJYKTa PEAKIMHU IO U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX

BCIICCTB UJIN ITPOJYKTOB peaKHHI/I).

deHos: B3aMMHOE  BIUSHUE  THAPOKCOTPYIIIIBI
1 OeH30JIbHOTO  siipa. (OCOOEHHOCTU XUMHUUYECKUX
cBOMCTB ¢enona. KauecTBeHHble peakiuu Ha (PEeHoI.

®deHondpopmanbIeruiHas CMOJIa.

[IpakTnueckas pabora Ne 4. Pemenne
HKCIIEPUMEHTANBbHBIX 3a7a4 1o TeMe «ChupThl

U (hEHOJTBD.

Ta

Tema 7. Anbaernabl. KapooHoBbI€ KMCJIOTHI.

Tema 8. Anbaernabl. KapooHOBbIE€ KHCJIOTHI.

214
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Caoxnblie 3Gupbl

Caoxnblie 3¢upsbl. ZKupbl

AJbIeruapl u KETOHEL. dopmanberu,

allCTAaJIbACTHU . CTPOCHHUC, (1)I/ISI/I‘ICCKI/IC )41

XUMMYECKHE CBOMCTBA (pCaKHI/IH OKHCJICHUA H

BOCCTAHOBJICHUSI, = KAUECTBEHHbIC  PEAKIUH).
JlabopaTopHBIE OIBITHI:
—  OKHCJICHHE  allbJICTUJIOB  aMMHAYHbIM

pactBopoM okcuaa cepedpa(l) u rumpoxcumgom

meau(1l).
DNEKTPOHHOE CTPOCHUE KApOOHWIIBHOW  T'PYIIIHI.
['omonoruueckue  psiibl  albJIETUI0B W KETOHOB:
HU30MepHs.
IIpencrasneHue 0 MEXaHU3Me peaKui

HVKJ'ICOd)I/IJ'IBHOFO IPUCOCAMHCHUA aJIbACTUIO0B.

dopMalibIeTUI, alETAIBICTU/I. MOJyYCHUE U
MIPpUMEHEHHUE.
dbusnueckue u

A1leTOH: CTPOECHUE,

XMMHUUYCCKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCTaHOBHeHI/Iﬂ), IOJIYYCHHMEC M IPUMCHCHUC.

Breraucnenus: OTpeeNieHue  MOJEKYJISIPHOU
(GbOopMyJIbI  OpTraHMYECKOTO BEIIECTBA TIO0 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB; MO0 Macce
(00OBEéMyY) MPOAYKTOB CrOpaHus; IO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
dbopMyIbl OPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro

XUMHYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYUCHUA.

Ypok 0000111eHHs MaTeprasa TEMBI.

OIHOOCHOBHBIE  MpelieNibHbIe  KapOOHOBBIE

KUCJIOTBl. MypaBbUHAsT M YKCYCHasi KHUCIIOTHI:
CTpoeHue, PU3NYecKre U XMMHYECKHE CBOMCTBA
(cBoiicTBa, oOOmmME Ui KJacca  KUCIOT).
[Ipaktuueckast padbota Ne 2. CpoiicTBa pacTBOpa

YKCYCHOM KHUCJIOTHI.

OcoOEHHOCTH CTpPOEHHS MOJEKYd KapOOHOBBIX

kucinor. W3omepuss u HOMeHKnatypa. BomoponHbie
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CBA3U MCKAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OI[HOOCHOBHI)IC IMpCacCJIbHBIC Kap6OHOBI>IC
KHCJIOTBI: peakoun C yd4aCTucM YIJICBOJOPOIHOTO

paaukana.

MypaBbrHass M YKCyCHas KHCIJIOTBI:  pPEaKLHUs

TepUPUKaLNU, TTOIYyISHUE U IPUMEHEHUE.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHCJIOT.
[IpencraBuTenu  BBICIIMX  KapOOHOBBIX  KUCIHOT:

IIaJIbBMUTHHOBAA, JINHOJICBAs, JIMHOJICHOBAA KUCIOTHI.

OcobenHoctu CBOICTB HENpeeIbHbIX
1 apOMATUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX

KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCTIOT.

CTeapI/IHOBaﬂ H OJCHHOBAs KHCJIOTBI KakK
NpeACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbl1a KaKk COJM BBICHIMX Kap6OHOBI)IX KHCJIOT,

UX MOIOIIee JTEUCTBHUE.

ITonsTue O CMHTCTHYCCKHUX MOKOINMHUX CPEACTBAX
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CMCO).

[lonsitue o IMPONU3BOAHBIX Kap6OHOBI)IX KHCJIIOT —

CJIOKHBIX B(I)I/Ian, AHTHApHUAAX, TATOICHAHTIMAPHUAAX,

aMMax, HUTpUJax.

CnoxHple  3QHUpBl  KaK  MPOHM3BOIHBIC
KapOOHOBBIX  KHCIOT. [ WApPOJIM3  CIIOKHBIX
a(upoB.

Cnoxunble 3¢upsl. ['omonmoruyeckuit psn, oOias

bopmyna, U30MeEpHsI © HOMEHKJIATYpa.

[IpakTrueckas pabora Ne 5. Pemenue

9KCIICPUMCHTAJIbHBIX 3aJa4d II0 TEMC «Kap6OHOBBIe

KUCIIOTHL. CII0KHBIC d(DUPBI.

Kupsl. I'maponus xupos. [IpumeHnenne xKupos.
buosornueckast posib KUpOB. Beruncienus: —
[0 YPaBHEHMIO XUMHUYECKOW peakuuu (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH
U3BECTHBIM  Macce,

MPOAyKTa pEeakmuu T

00bEMY, KOJHUYECTBY OJHOTO U3 MCXOJIHBIX
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BEIECTB WJIU MPOAYKTOB PEAKIIUH).

Kupsl: ctpoeHue, puznyeckre CBOMCTBA.
Oco0OEHHOCTH CBOMCTB HUPOB, COJIEPKAIIUX OCTATKH

HCIIPCACIIBHBIX JKUPHBIX KHUCJIOT. >KI/IpI)I B ITpHUpPOAC.

Koutponehnas  pabora: «Kucnoponacoaepxkaiue

OpPraHUYCCKHUEC COCAUHCHU D).

2

Tema 8. YrieBoabl

Tema 9. YriaeBoabl

VYraeBoasl: COCTasB, KJIaCCH(bI/IKaHHSI

yIJIEBOAOB (MOHO-, JU- W MOJUCaAXapHUbl).

I'mroko3a — MPOCTEUIIN I MOHOCaXapuzu;
OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3UUYCCKUE
U XUMUYECKHE CBOWCTBa (B3aUMOJECHCTBUE C
ruapokcugom meau(Il), okucieHne aMMHAYHBIM
pactBopoM okcujna cepedpa(l), BocctaHoBIEHUE,
OpOKEHUE TIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
pUMEHEHHE, Onoorunyeckast poiab. @OTOCHUHTE3.

®pyKTO3a KaK U30MEP IIIFOKO3BI.

OnrTuyeckas N30MEPUS. KonpyaTo-nienHas
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TayTOMCpHA HA IHNIPUMCPC MOJICKYJIbI  TVIFOKO3bI,

IIPOCKIIMH XCVODC&, U,B'aHOMGDBI I'TFOKO3bI.

MoHocaxapuapl:  rajgakrosa,  pu0o3a,  J1€30K-

CI/IDI/I60321. ®duznyeckue CBOMCTBA MU HaXO0XICHHUEC

B npupoae. JlabopaTopHslii onbIT: B3auMoselicTBue

pacTBopa IoKo3sl ¢ ruspokcuioM Meau(Il).

Caxaposa —  HPCACTABUTCIb AHUCAXapHUAO0B,
T'MAPOJIN3, HaXO0XIACHHC B IIpupoac )41
IIPUMCHCHUC. KanMaJI n OCIII0JIO3a Kak

NpupoJiHble mojduMepbl. CTpoeHHE KpaxMmala U

HEJUTIONO03bl. Du3n4eckue U XUMHYECKHE
CBOMCTBa Kpaxmana (THAPOJIU3, KaueCTBEHHas
peakuusi ¢ uojoMm). JlabopaTOpHBIA OMBIT: —

BSaHMOHCﬁCTBHG Kpaxmalia ¢ UOJ0M.

I[HcaxapI/mbI . MaJIbTO3a n JJAKTO34a.

BoccranasimuBaromue M HEBOCCTAHABIMBAOIIUE
nucaxapunpl. [lommcaxapuasl: raukoreH. CrpoeHue

MaKpOMOJICKYJ I''IMKOI'CHA.
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XUMHYECKAE CBOWCTBA LEJUIIOJIO3bL:  THUAPOJIN3,
noysiyuenue d¢pupoB  mewnono3bl.  [lonstue 00
HUCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN

mENK).

Pa3neun 4. A3zorcoaep:kamnue oprannueckue coequnerust (3 1)\(9u)

R) |

Tema 9. AMUHBI. AMUHOKHUCJIOTHI. bejikn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. beaxku

9y

AmMuHbl. MeTUIAMMH ¥ aHWJIUH: COCTasB,

CTPOCHUC, (bI/I3I/I‘IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(I‘ODGHI/IG, B3aUMOJCHCTBHUE C BOJOM U

KHMCJIOTaAMH !

Knaccuduxanus aMUHOB: anudaTuyecKkue
Y apOMATHYECKHE; NIEPBUYHBIE, BTOPUYHBIE
U TpetuuHble.  AmuHbl:  u3zomepus.  CrnocoObl

MMOJYy4YCHUA U IMPUMCHCHUC aJ'II/I(l)aTI/III€CKI/IX AMHHOB.

[Toyyenue aHmIMHA U3 HUTPOOESH30JIA.

B3auMHoe BiusiHHE TpPYIIl aTOMOB B MOJIEKYyJe

AdHUJIMHA. OcobeHHOCTH XUMHNYCCKHUX CBOMCTB
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aHuiuHa. KadecTBeHHBIC p€akunn Ha  aHWJIMH.

AMUHBI: AIKWINPOBAaHUE, B3aMMOJICCTBHE
NEPBUYHBIX AaMHUHOB C a30THCTOM Kuciaotod. Comm

AJIKMJIaMMOHHMSI.

AMHHOKHUCIIOTHI KaK amdoTepHbIe

OpraHrU4CCKUC COCAMHCHMA. du3nyecKkue U

XUMHNYICCKUC CBOMCTBA AMHMHOKHCJIOT (Ha

npuMepe TriauiuHa). buonorndeckoe 3HaueHUe

AMHHOKHCIJIOT. HCHTI/II[BI .

HOMGHKHaTypa U U30MCpHus. OTIICJIBHBIC

npeaACTaBUTCIIN  O-aMHHOKHCJIOT: TJIMIWH, aJIaHWH,

d)eHI/IJ'IaJ'IaHI/IH., CCPHUH, INIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHMCTCHH. OnTtrueckas H30MCPpHUI aMHMHOKMCIIOT. D-

u L-aMUHOKHCIIOTEI.

Peaknust noyimKoHIeHcauu, 00pa3oBaHKE MENTHIHON

cBs3u. JlemoHcTpanuus: PacTtBopeHne OEKOB B BOJE.

benkn xak nOpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC

coenuHenusa.  llepBuuHas,  BTOpHMYHaAs W
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TpeTUYHAsl CTpPYKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa O€NKOB: THMJIPONM3, JI€HATypauus,

Ka4CCTBCHHBIC pPCaKkunu Ha OCJIKH.

JleMOHCTpauuu: — JeHaTypauus OEIKOB Ipu

Harp€BaHNM, — IBCTHBLIC PCAKITHUN OEJIKOB.

[TousiTne 00 A30TCOACPKAIIMNX T'CTCPOHUKINICCKUX

COETMHEHUSIX. [MupUMHUIMHOBBIE Y IYPUHOBbIE
OcHOBaHUS.  HyKJIeWMHOBBIE  KHCIOTBI:  COCTaB,
CTPOEHUE U OHOTOTHYecKas POJlb.

[IpakTrueckas pabora Ne 6. Pemenue
HKCIEPUMEHTATbHBIX 3aj1a4 o TeMe

«A30Tc0nep>1<am1/1e OpPraHU4CCKUC COCANHCHUI .

Pa3nei1. 5. BoicokomoieKyJasipabie coequHenns (24)\(64)

Tema 10. ILlmacrmaccnl. Kayyyku. Bosiokna

Tema 11. BbicokOMOJIeKYJISIPHbIE COCIUHEHUS

OcHoOBHBIE IIOHATHUA XUMHUHN

BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJNMCED, CTCIICHDb

CTPYKTYPHOE  3BEHO,

MOJIMMCPHU3AIU, CPCAHSAA MOJICKYJIIpHAA Macca.
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OcCHOBHBIE METO/IbI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —

MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHS.
IIpencrapiaenune 0 CTEpPEOPEryJISIPHOCTU
U HaJIMOJIEKYJISIPHOMN CTPYKTYpE OJIUMEPOB,
3aBUCHMOCTb __ CBOWCTB  THOJHMMEPOB  OT  UX
MOJEKYJISPHOTO U HAIMOJIEKYJISIPHOTO CTPOCHUS.
JlemoHCTpanust 00pa3ioB pe3uHbl. BuaeodparmMeHt
«BynkaHu3anust pe3uHb.
[Ipaktrueckass pabora Ne 7. PemieHue skcrnepuMeH-
TaJIBHBIX  3a7ady 1o  TeMe  «Pacmo3naBanue
OPTaHUYECKUX COCITUHCHUID.

[lnactmMacchl  (MOAMATUIICH,  MOJUNPONUJIEH,

MOJIMBUHWIXJIOPHIL, TTOJUCTUPOJ). HarypanbHbIN

A CUHTETHYECKHE KaydyykKh (OyTaaueHOBBIN,

XJOPOMNPEHOBBINI Y W30OPEHOBHIN). BoJiokHA:

HATYpaJIbHLIE (XJIOTIOK, HIEPCThD, IEJK),

HCKYCCTBCHHBIC (aHeTaTHOC BOJOKHO, BI/ICKOSa),
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CHUHTCTHYCCKHNC (KaHDOH )41 J'IaBCElH) .

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ 0Opa3iaMu
OPUPOAHBIX M HUCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[Inactmacchl:  NOJUMETWIMETAKpWiIaT,  IMOJIU-
KapOOHaThl, MOJUATWICHTepedTanaT. Y TUIU3aLMs
U riepepa0oTKa MIaCTUKA. DJIacTOMEPBI: CUIMKOHBI.

[HonmumMmepsl crenmaipHOro HazHadeHusd (TedJioH,

KEBJIAp, DJICKTPOIIPOBOAAIIINC IHOJMMCPHI,

6HOD33H3F3€MI>I€ HOJ'II/IMGDI)I).

IIpakTrnueckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a/1a4 1o teme «Pacno3naBanue

IjaJacTMacc 1 BOJIOKOH»

Pa3nen 6*. Urorosoe noroperue (14)\(54)

1P

HNrorosasi KoHTpOJIbHASA padora 3a kypc 10

KRJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Ppa3iIMIHBIMHA KJIaCCaMH OPIraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

2P
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[ToBTOpenue. Beruucnenus: — oTpesieNieHue
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA
10 MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIUX B €ro
cocTaB; o Macce (00BEMY) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMK W/UIN UCXOJHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYpPHOU (DOPMYJIBI OPTaHWYECKOTO BEIIECTBA Ha
OCHOBE €ro XHWMHUYECKMX CBOWCTB WJIM CIOCOOOB

IIOJIyUCHUA.

2P

1 u B Hexes10, Bcero 35 u,

U3 HUX 3 4 — PE3€EPBHOEC BpEMsI

3 4 B Hee10, Beero 105 y,

u3 Hux 10 4 — pesepBHOE Bpems

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NIPEIMETA «XUMMUSA»

11 KITACC «OBIIASA 1 HEOPTTAHUYECKASA XUMUS»

Ba3oBsblii ypoBens (1 4ac)

Yray0aénnblii ypoBensb (1+2yaca)

Komn-Bo

qacCcoOB

Pa3nen 1. Teopernueckue ocHOBBI xumuu (124\36 4)

Komn-Bo

qacCcoOB
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34 Tema 1. CTpoenue atoma. Ilepuoguvecknii 3aKoH U (8 +1) u
Ilepuoauueckas cucrema xumu4ueckux 3jiemMeHToB . U. MenaesieeBa
1| Xumuueckuit si1emeHT. AToM. Snpo aroma, 1
W30TOIIBI.
KoprycKyJIIpHO-BOJHOBOW J1yaju3M, JBOWCTBEHHAas 1
npuposia  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000J104EK aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenne AIEKTPOHOB 1o ATOMHBIM 1
opOuTaNsAM; OPUHILKI MUHUMYMA SHEPTUHU, MPUHIIUI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oJtouka. DHeprTuyecKue 1
YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-amementbl.  OCOOCHHOCTH  pacIpe/eIeHuUs
AJIEKTPOHOB 1O OpOUTAJISIM B aTOMaX 3JIEMEHTOB
MEePBBIX  YETBIPEX TMEPUOAOB.  DJIEKTPOHHAS
KOH(UTYpaIHs aTOMOB.
DONEeKTpOHHBIE KOH(MUTYpaIlMK aTOMOB DJIEMEHTOB 1

MEpBOTO —  YETBEPTOrO  IEPHUOJOB B OCHOBHOM
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1 BO30YXIEHHOM COCTOSIHUH, DIEKTPOHHBIE

KOH(UTypalru HOHOB.

ITousTue 06 DHCPIruu MOHMU3aAIIMH, DQHCPIruu CpoOACTBA

K 3JIEKTPOHY. DJIEKTPOOTPULIATETEHOCTb.

[lepuomnueckuii 3akoH u  [lepuomnueckas
CHUCTEeMa XUMHYeCKux »3jementoB JI. .
MenpaeneeBa. CBsi3p NMEPUOJUYECKOTO 3aKOHA U
ITepuoanydeckoit CHCTEMBI XUMHYECKHUX
anemeHToB [[. WM. MenaeneeBa ¢ COBpEMEHHOMU
TEOpUEH CTPOCHUA AaTOMOB 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XHMHYECKHX DIIEMEHTOB
1 00pa3yeMbIX HMMH TIPOCTBIX U  CJOXKHBIX
BEIICCTB IO TIpynnaM W MepuoiaM. 3HA4YCHUE
nepuoandeckoro 3akoHa /. 1. Menneneena.
JlemoHcTpanus
Buaer  Tabmun  «Ilepmoamdeckas — cucrema

XUMHUYECKUX djieMeHTOB [[. 1. MenpaeneeBay

O00011IeH1E U CUCTEMATH3AIHUSA 10 TEME.
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Pa6ora c Tecramu B popmare EI'D

YPOK KOHTpOJISI 3HAHWM Matepuana TEMbI 1P
PaGota ¢ Tecramu B popmate EI'D
44 Tema 2. CTpoenne Bemecrsa. MHorooo0pasmue BenecTs 10 4
Crpoenue BeniecTBa. XuUMUYEcKasi CBs3b. Busl 1
XUMUYECKOUN CBSI3M (KOBaJICHTHAsl HEMOJISIpHAs U
noJIsipHas, WOHHAs, MeTaJUITMYecKasi).
MexaHn3Mbl o0Opa3oBaHus KOBAJICHTHOMN
XUMUYECKON CBsI3M (OOMEHHBI W JOHOPHO-
AKIENTOPHBIN ). Bonopoanas CBSI3b.
BaneHTHOCTS.
OHeprus U JIJINHA CBSI3H. [TonsipHOCTS, 1
HAINIPABJICHHOCTh W HACBIIIAEMOCTh  KOBAJICHTHOU
cBsi3u. KpartHele cBs3u. BopopoaHas  CBA3b.
MexMOJIEKYISIPHBIE B3aUMOAEUCTBUS
BaneHTHOCTh ¥ BAJIEHTHBIE BO3MOXHOCTH AaTOMOB. 1

I'ubpuauszams ATOMHBIX opOouTaJIEH. CBs3b

AIIEKTPOHHOMN MOJIEKYJI C Ux

CTPYKTYPBbI
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r€OMETPUYECKUM CTPOEHUEM (Ha npuMepe
COEJIMHEHUI 3JIEMEHTOB BTOPOTO NIEPHO/IA).

DIEeKTPOOTpUIATENbHOCTh. CTENEHb OKUCIICHUS.

HNonbl: kaTmoHbl ©  aHHUOHBL.  BemecTsa

MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUSI.

3aKOH TOCTOSTHCTBAa COCTaBa BEIIECTBA. THIbI

KPUCTAINTMYECKUX PELIETOK U CBOMCTBA BEIIECTB.

JleMoHCTpanus

Mopenu KpuCTamIn4ecKuX pemeToK
[IpencraBieHusi O KOMIUIEKCHBIX  COEAMHEHUSX.
Cocras KOMILJIEKCHOT'O MOHA: KOMILJIEKCO-

O6pa30BaT€HB, JIUTaHABI. KoopanHanmoHHOE YHCIIO.

Homeunknarypa KOMIUJIEKCHBIX COEJIMHEHUU.

3HaueHue KOMIUIEKCHBIX coennHeHui. llousaTue

0 KOOPJIMHAIITMOHHOU XUMUH.

[TonsaTne o pucnepcHbIX cucreMax. VICTUHHBIE U

KOJUIOMJHBbIE  pacTBOprl.  MaccoBas  10Js

BEIIIECTBA B PacTBOPE.
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CriocoObl  BBIp@KEHHUS] KOHIIGHTpAIlMM PacTBOPOB: 1
MaccoBas JIoJisl BEIIECTBAa B PacTBOpE, MOJSIpHAs
KOHIICHTpAITHSI.
Hacermennsie Y HEHACHIIIICHHBIE pPacTBODHI, 1
pactBopuMocTb. Kpucramioruaparsl.
Boruncienus
C UCTIOJIb30BaHUEM  TIOHSATUH  «MaccoBas  JIOJIS
PacTBOPEHHOTO BCIIECTBAY, «MOJIIpHAs
KOHIICHTPAITUSD»
1 | Knaccudukanuss HEOPraHMYECKUX COETUHEHUHN. 1
Homenkmatypa ~ HEOpPraHWYECKHMX  BEIIECTB.
['eHeTndeckast CBs3b HEOPTAHMYCCKUX BEIIECTB,
IPUHAICKAIINX K PA3IMYHBIM KJlaccam
(5+1)u Tema 3. XumMu4ecKkue peakmuu (17 +1)u
Boruncienus 1P

— MacCChbl B€IICCTBa HIJIH 00BEéMa Ta3oB MO
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC MU

00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;
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— MAaccoBOM JOJM W MOJSPHOM KOHUEHTPAaLUH

BCIICCTBA B paCTBOPC

Borunciaenus
— Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa
peaKkiuu, €ciu OAHO U3 BEUIECTB JIaHO B BUJIE
pacTBopa  C ONPEHEIIEHHOM  MAacCOBOM  JIOJIEU

PacTBOPEHHOIO BELIECTBA

XuMuueckas peaKIus. Knaccuduxanus
XUMHAYECKUX PEAKIUNA B HEOPraHUYECKOM H
OPTraHUYECKON XUMUU. 3aKOH COXPaHEHHS MaCChl
BEIIECTB;, 3aKOH COXPAHCHUS W NPEBpaAlICHUSA

OHCPIuu Ipru XUMHYCCKHUX PCAKIHAX.

TeroBble  Ah(EKTHI  XUMHUYECKUX  pPEAKIUH.

TepMoxuMuyecKue ypaBHEHUS.

Bouruuciienus

— Ter1oBoTo 3 (deKTa peakiuu
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CkopocTp  peakiuu, €€ 3aBUCUMOCTb  OT

pazimuuHbIX  (dakTopoB. OOpaTUMbIe pEaKIUU.
XumMnueckoe paBHOBecue. DakTOphl, BIUSIOMINE
Ha  COCTOSIHUE  XHMHYECKOTO  pPaBHOBECHS.
[Tpuuuun Jle [latemnbe.

IIpakTnuyeckas padora
Ne 1. Bimsaue pa3nuyabeix (AKTOpPOB Ha

CKOPOCTb XMMHUYECKON PEAKLINH.

['omorenHble W rereporeHHsle peakuuu. Karanms
Y KaTaJau3aTopHl.
Koncranta xumuyeckoro pasHoBecus. Daxrtopsi,

BIIMSIIOIIME HA TOJIOKEHNE XUMUYECKOTO PABHOBECHS:

TEMIIEpaTypa, JaBICHUE U KOHLEHTpPALUU BEILIECTB,

y4acTByromux B peakuuu. [Ipuanun Jle Hlarense.
IIpakTnueckas padora

Ne 2. Bausitnue pa3nuuHbiX (PakTOPOB HA MOJIOKEHUE

XUMHUUYCCKOI'0O PaBHOBCCHA.

DnekTpoauTuueckas auccounaiys. CUIbHbIE U
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ci1a0ble ANEKTPONUTHI. Peakinu noHHOTO
oOMeHa.
JlabopaTtopnas paGora

— IIPOBCACHHC peaKuHﬁ MOHHOT0 OOMEHa

Breimonnenue yr[pa}KHeHI/Iﬁ nmo temaMm: CHIbHBIC
" ciabble QJICKTPOJIUTHI. CreneHn AUCCconuanyu.

Peakunu noHHOTO oOMeHa.

Pemenue 3aJa4 I10 TCMC: XHUMHYECKOE PaBHOBCCHC

CunbHble u  cnabbie  snekTponuthl.  Cpena
BOJIHBIX pPacTBOpPOB BEIIECTB: KHCIas,
HEeUTpaibHasi, IMIEJI0YHas.

IloagTne o BomopomHoM rokazareie (pH)

pacTBoOpa. I'vapous OPraHUYECKUX U

HEOPraHMYCCKUX BCIIICCTB.

JlabGopaTopHnasi padora
— OIIpenesieHue Cpeabl PacTBOPOB BEUIECTB C

IMOMOIIBIO YHUBCPCAJIIbHOT'O MHANKATOPA.

HNonHoe npowusBeneHue Boabl. Cpeaa  BOAHBIX
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pacTBOpPOB: KHUCIJIOTHAs, HEUTpaibHasA, IIEIOYHAs.

Bopmoponnsrii moka3zarens (PH) pacteopa.

I'mpponns conen. 1
1 | OxuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH. 1
JdeMoHcTpanus
Paznoxxenue mnepokcuaa BOAOpPOAA B MPUCYT-
CTBUHU Kartanu3aropa. [loHsaTue 00 3JeKTposm3e
pacIiylaBOB U pacTBOpPOB couieil. [IpuMeHeHue
AIEKTPOJIN3A.
OKUCAUTENBbHO-BOCCTAHOBUTEIIbHBIC pEeaKIuH. 1
Crenenb okucneHusi. OKUCIUTENb U BOCCTAHOBUTEb.
[Tpornecchl OKHUCJICHUS Y BOCCTAHOBJICHUSI.
Baxueimue OKUCIUTENIN U BOCCTAHOBUTENU. Merton
AJIEKTPOHHOIO OaaHca
DIIEKTPOIN3 PACTBOPOB U PACIIIIABOB BEIIECTB. 1
1P | KonTponsHas padota 1 (1momyroaue) Kontponbshas pabora 1 (Tect B hopmate EI'D) 1
Pa3nen 2. Heoprannueckasi xumus (164\514)
(8+1)u Tema 4. HemeTaninl 294
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Boiuuciaenus

— Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa

peaKuuu, €CId OJHO U3 BEIIECTB JAaHO B BHUJE
pactBopa C ONPENCIEHHON MacCoOBOM  JI0JIEH
pacTBOPEHHOTO BELIECTBA

Boruncienus

— O0JIKM BbIXOJa IMPOAYKTA PCaKIUU OT TCOPCTHICCKU

BO3MOXHOTI'O

Hewmertamisl. TTonoxeunue HEMETAJIOB B

ITepuoandeckoit CHCTEME XUMHYECKHUX
snemeHToB JI. M. MengeneeBa 1 0COOCHHOCTH
CTPOCHUSI aTOMOB.

JeMmoHcTpanuu

1. OGpa3Lbl HEMETAIIOB.

Bonopoa. Ilonyuenue, ¢usnueckue U XUMHUYECKUE
CBOMCTBa (peakuuMu C METaulaMM W HEMETAJJIaMH,
BOCCTaHOBUTEJIbHBIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHEIE pC€aKiur Ha HCOPTraHNYCCKNUEC NOHBI

N KaTHOH BOIOPOOA.

I'mppunel. TONIMBHBIEC 3JIEMEHTHL.

®u3nyecKre CBOMCTBA HEMETAIUIOB. AJJIOTPONUS

HEMETaUIoB (Ha TMpUMepe KHCIOpOJa, CEPBI,

dbocdopa u yriaepona).

Kucnopon u 030H. Yriiepon, HaXOXKJI€HUE B IPUPOJIE,

AJJIOTPOIIHBIC MOI[I/I(bI/IKaI_[I/II/I. AKTHBHDOB&HHBII;'I

yroJib, aacoporms. Oviiepensl, rpadeH, VriIepoaIHbIe

HAHOTPYOKH.

JdeMoHcTpanuu
2. T'openue cepsl, pocdopa, xkeneza, MarHus
B KHCJIOpO/JIE.
JlabopaTopHbIe ONbITHI.

2. Ilonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BaKHEUIIINX HEMETAIJIOB

rajjoreHoB M WX  COEAUHEHUM  (OKCHJOB,

KHCJIOPOJICOJIEPKAIMX ~ KHUCIIOT, BOJOPOJHBIX
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coeauHeHuii). IlpuMeHeHUE TalOreHOB W UX

COEIMHEHUM.
['anoreHoBOIOPOIBI. Baxueumue KUCIIOPOA -
COAEpKAIINE COCTUHEHUS I'AJIOTEHOB.
JlaGopaTopHbie Y IPOMBIIIIEHHbBIE CIIOCOOBI

IMOJIYy4YCHHUA I'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOI'€HOB U UX

COEIUHEHUM.

XUMHUYECKHUE CBOMCTBA BAXKHEHINNX HEMETAJLIOB.

Cepa u eé€ coemunenus. (Okcuabl, KUCIOPOI-

coJiepKanue KHUCJIOTHI, BOJIOPO/IHBIC
coenuHeHus). IIpumenenne cepel U e
COEIMHEHUH.

Cepa. Haxoxnenue B mpupoze, crocoObl MOTydeHus,
dbuszudeckue u xuMuueckue cBorcTtBa. CepoBOIOpPO/I,
cyabduabl. Oxcun cepol (IV), okcum cepor (VI).
CepHucras W cepHas  KHCIOTBI M HUX  COJIH.
OcoOeHHOCTH CBOMCTB cepHOM KHUCIOTHI. [IpumMeneHue

CEphI U €€ COCTMHEHHUI.
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JlaGopatopHbie Y TIPOMBIIILICHHbIC CIIOCOOBI

MOJy4YEHHsI Kuciopoaa. PU3NUECKHE U XUMUYECKHUE
CBOWMCTBA  KHCJIOpPOAA

Y 030Ha. [Ipumenenue

KHUCJIOpOJa U O30HA. OKCI/II[BI N IICPOKCHUBI.

XUMHAYECKHUE CBOMCTBA BAXXHEHUININX HEMETAJLIOB.

A3zoTta 171 ero COCIMHEHHUS. (Okcumpl,

KUCIIOPOJICOJICpKAIME KUCJIOThI, BOIOPOIHBIC

coequHeHus). IlpuMeneHnme a3zota U €ro

COCJIMHCHMH.
A30T. Haxoxaenue B mpupojie, CriocoObl MOTyYSHUS,
dbuznyeckue U XMMUYECKHE CBOMCTBA. AMMMAK,
HUTPUIBIL.
Oxcunpl a3oTa. A30THCTas M a30THAsE KHUCJIOTBI U UX
comu. OcoOEHHOCTH CBOWMCTB a30THOM KHCJIOTEL
[IpuMeHeHne a3oTa W ero COEAUHEHUH. A3O0THBIC
ya0OpeHHUS.

XUMHUYECKUEC CBOMCTBA BaKHEHIIIMX

HeMmeTaiioB. Pochop © e€ro COSTUHCHHS.
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(Okcuapl,  KUCIOPOJCOAEpIKAIIUE  KHUCIOTHI,

BOJIOPOJTHBIE COCTMHEHUS). [IpumeneHue

¢docdopa u ero CoeTMHCHH.

®octhop.  Haxoxnmenue B mpupoge,  CHOCOOBI

noJydeHusi, (U3MUECKUe W XMMHYECKHE CBOWCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, dhochopHas

KUCJIOTA U €€ COJIU

MertadochopHas u nupodocdhopHas KHUCJIOTHI,

dbocdopucras u dhochopHOBATHCTAS KHCJIOTEL.

[Ipumenenue U €ro COCIMHEHHUH.

dbocdopa
®docdopHbie ynoOpeHusl.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAJIJIOB
(yrmepoma ¥ KpeMHHSI)) U HUX COEOUHEHHUM
(OKCHIOB,

KHCIIOPOACOJEPKAILMUX  KUCIIOT,

BOJIOPOAHBIX COEJIMHEHUN). [Ipumenenune

yIJIEPOJIa, KPEMHUS U UX COCIMHEHUM.

OU3nUeCKUEe U XMMHUYECKME CBOMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcun yriieposa
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(I), oxcun yrmepoma (IV), yroibHas KucCiIOTa W e
COJIH. [IpyumeHeHne  MPOCTBIX  BEUIECTB,

00pa30BaHHBIX YIJIEPOAOM, U €r0 COCTUHEHUM.

Kpemnuii.  Haxoxnenue B mpuponie,  CHOCOOBI
noyiy4eHusi, (U3MYECKUe | XMUMUYECKHE CBOMCTBA.
Okcung  xkpemuus(l1V), KpEMHHEBAsE  KHUCJIOTAa,
cwikaThl. [I[puMeHeHre KpeMHUsSI U €ro COeAUHEHUM.

CTGKHO, €TI0 IIOJYUYCHHC, BUABI CTCKIIA.

1P

Boruucienus

— MacCChbl BCIICCTBa HJIH 00BEMa Ta3oB IO

HN3BCCTHOMY KOJHYCCTBY BCHICCTBA, MACCC HIIA

00BEMY OIHOTO M3 YYACTBYIOIIMX B PEaKUUU

BCIIIECTB;

— wMmacchl  (00BEMa, KOJWYECTBA BEIIECTBA)

MPOAYKTOB pPEaKIMH, €CJIM OJHO W3 BEUIECTB

HMCCT IIPUMCECHU

IIpakTyeckue padoTbI

No 3. Pemenue skcriepuMEHTaNbHBIX 3ajlad MO TEME
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«l"ajmoreunn).

IpakTHyeckune padoTbl 1
Ne 4. Pemenue 3kcriepuMEHTaNbHBIX 3a7ad [0 TEME

«Cepa u €€ coeMHEHU.

IpakTHyeckne padoThl 1
No 2. Pemienue 3KCHEPUMEHTAIBHBIX 3a7a4 IO

teMe «HemeTramnbs»

IIpakTnyeckne padoTbl 1
No 6. Pemienue skcriepuMEHTaNIbHBIX 33/1a4 MO TEME

«A30T, pochop u UX coOeTUHEHUSI.

Kontpoabnas padora 2
O0001IeHE u CUCTEMATH3aIUA o TeEME 1

«Hemeramnely. Pemmenne 3amau B popmare EI'D

Tema 5. Metaibl (21+3)u
MeTtasuisl. IHomoxeunue METAJJIOB B 1
ITepuoanyueckoit CHUCTEME XUMHAYECKUX

snemenToB J[. M. MenngeneeBa. OcoOeHHOCTH

CTPOEHHUS  DJEKTPOHHBIX O00O0JOYEK aTOMOB
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MCTAJIJIOB.

JdeMoHCTpau

— 00pa3Ilpl METAJJIOB

OOmasi  xapakTepucTuka MeTauioB  |A-rpynmbl
[lepponyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.
Harpwnii Y KaJIU: IIOJIy4YEeHUE, dusznueckue
U XMMUYECKUE CBOMCTBA, IPUMEHEHHE IPOCTBIX
BEILIECTB U UX COCOINHEHUH.
JdemoHcTpauumn

- BzanMopnelcTBUE WIETOYHBIX U IIEIOYHO3EMEIBHBIX
METAJUIOB € BOJOM  (BO3MOKHO  HCIIOJIb30BAHUE

BUJICOMATEPHUAJIOB)

O6mrast  xapakrepuctuka wmeTtawioB  |IA-rpymmbt
[lepponnveckoil CUCTEMBI XHUMHUYECKUX 3JIEMEHTOB.
Marauit  ® Kanpluii:  moidydeHue,  (U3HMUECKUE
Y XMMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB M UX coeaquHeHu. JKECTKOCThL BOJIBI

U criocoObl €€ yCTpaHEeHHUS.
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XUMHUYECKHE CBOWCTBA BAXHEHIIHNX METAJIJIOB 1

(HaTpuil, Kanui, Kajabllid, MarHui, aJFOMUHHM,

LIUHK, XpOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

JlaGopaTopHbIe ONbITHI

— KA4eCTBCHHBIC PEaKI[Md Ha aHHUOHBI ¥ KaTHOH

aMMOHHUS,

— B3aUMOJICCTBUE THUIPOKCUIA AIIOMHHHUS C

pacTBOpaMHU KHCIIOT U LIEJIOYEH;

— KayeCTBEHHBbIE pEaKIUh Ha  KaTUOHBI

METaJJIOB
AJIOMUHMI: TOTy4YeHue, (PU3NYECKHEe U XUMUYECKUE 1
CBOMCTBA, IMPUMEHECHHE IMPOCTOTO BEIIECTBA U €r0
COCIUHECHUMH. AmdboTepHbIe CBOICTBA  OKCHIa
U TUAPOKCUIA  aTIOMUHHUSA,  TUIPOKCOKOMILICKCHI
AJTIOMUHUSL.
O06o001IeHNe ¥ CUCTEeMaTH3aIMs 110 TeMe «MeTabl 1P
riiaBHoi noArpynns». Tect B popmare EI'D

OO6mue  (u3Myeckue  CBOMCTBA  METAJLIOB. 1
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CmiaBel METAJIOB. DJIEKTPOXUMHUYECKUM  psifg
HanpsH>KEHUM METaIIIOB.
JleMoHCTpanun
— KOJJIEKIHA «MeTalabl U CIIJIaBbD).
— B3aUMOJIEHCTBHUE MEIH C a30THOM KHUCJIOTOU

Pa3JIMYHON KOHLIEHTPALIUU

OOmias  XapakTepucTUKa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuoguyeckoit  cucTteMbl
XUMUYECKUX 3JIEMEHTOB. DU3MYECKUE U XUMHUYECKHUE
CBOMCTBA XpoOMa M ero coeauHeHud. OKcCUIbI
u ruapokcuel Xpoma (1), xpoma (1) u xpoma (V).
XpoMarbl W AMXPOMAThl, HUX  OKHUCIUTEIbHbBIC

cBoiicTBa. [losryuenue u npumMeHeHue xpoma.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA MapraHila v €ro
coeauHenuil. Baxueiime coenunenust mapranma (11),
maprasnna (1V), mapranna (V1) u mapranma (VII).

HepMaHraHaT KaJinusi, €0 OKHCIINTCIIBHBIC CBOMCTBA.

O6mue  crmocoObl  MOJYYEHHUS  METAJJIOB.
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Meramnyprus

PacnipocTpaHeHHE XMMHUYECKHX 3JIEMEHTOB-METAIIOB

B 3eMHOU Kope. DPU3NUeCcKUe U XUMUYECKHUE CBOMCTBA

xKenesza | ero coeauHeHWi. OKCHABI, THIPOKCHIBI
ucomn xene3a (1) wmoxkeneza (lll). Ilomydyenue

H IIPUMCHCHUC KCJIC3a N €T0 CIIJIaBOB.

Mens: monydyeHue, (QU3MYECKHE U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE IIPOCTOr0 BEIIECTBA U €T0
COCIVHEHNH.

[uuk: mnomydyenuwe, ¢GU3MUECKUE W XUMHYECKUE
CBOWCTBA, IPHUMEHECHHE IMPOCTOrO BEIIECTBA U €0
coenuHeHn.  AMdoTepHble  CBOWCTBAa  OKCHJA

Y TUJIPOKCHUJIA IMHKA, THIPOKCOKOMIUJIEKCHI [TUHKA.

Koppo3ug wmetamioB. CriocoObl

3aI1IHUThI

oT

kopposuu. [IpumeHeHue MeTauioB B OBITY U

TCXHHKC.

Bouruucienus

— pacy€Thl MacChl BEIIECTBA WM 00BhEMA ra30B
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M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OTHOTO U3 YYaCTBYIOIINX B PEaKLUU
BEILIECTB; pacyE€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKINH, €CIIU OJJHO U3
BEIIECTB UMEET PUMECH;

— pacu€Thl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTA PEaKluu, €CJIU OTHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C OMPEACIEHHON

MACCOBOH JI0JIEW PACTBOPEHHOIO BEILIECTBA

IIpakTnyeckne padoTbl
No 7. Pemienne sKCIEpUMEHTAIBHBIX 3aJa4 IO TEME

«MeTasutpl TOOOYHBIX TOATPYTIID).

O0o0meHne u cucreMarus3anuga 1o teme: «Oorume
cBoiicTBa MeTauioB. OOmmMe CcrnocoObl MOTyYEHUs

MeTamoBy». PaboTa ¢ rectamu B ¢popmate EI'D

IIpakTueckne padoThI
No 3. Pemienue s3kcriepuMEeHTaIbHBIX 33/1a4 110

TeMe «MeTajuibly.
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O0001IeHe U cucreMarTu3anusa mo teMe «Merajuibl

no6oyHoit noarpynns». Tect B popmare EI'D

O06o001IeHre 1 cCUCTeMaTH3aus 10 TeMe «MeTaby. 1
TectupoBanue\Penrenne 3anau B popmare EI'D
1 | 'eneTuueckas CBSI3b BELIECTB 1
BreimonHenne ynpaxkHeHud 1no teme «l eHeTmyeckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCAMHEHUID)
TectupoBanue\Pemrenne 3agau B popmare EI'D
OO6oOmienne W cucTeMarusanuss 10  TeMe 1
«Hemeramnsl. Metamis». Tect B popmate EI'D
1 | KontponbHas pabora 2 1o teme | KontponbpHast pab6ora 3 mo teme «Heopranmdeckas 1
«Heoprannueckasi XUMHs» XUMUS
AHanM3 KOHTPOJIbHOU PabOTHI. 1P
AHanM3 KOHTPOJIbHOU PabOTHI. 1P
Pa3nen 3. Xumus u ku3Hb (449\8 )
(4+1)u . Tema 6. XuMus u )Ku3Hb Tema 6. MeToabl MO3HAHWS B XUMMH. (10+5)u
XUMUA U KU3Hb
1 |Pomp XxumMum B 00ECIEUEHUHM DKOJIOTHYSCKOH, 1
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DHEPTeTUYECKOW W THINEBOH 0OEe30MacHOCTH,
pa3BUTHUM MenuuuHbl. [loHsAITHE O Hay4yHBIX
METOJiaX TIO3HAHUSl BEIIECTB W XUMHUYECKUX

pEaKIuu.

XUMHS TIUIIUA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBHIE
no0aBku. Poip XuMHUM B 00€CI€UYEHHUHU ITHIIEBOU
oeszonacHoctu. Kocmernueckue u napdromepHbie
cpeactBa. beitoBas xumus. IlpaBuna OGe3omnacHoro
HCIIOJIb30BaHUSA CPE/ACTB OBITOBOM XUMUHU

B HOBCGI[HGBHOﬁ KHN3HHU.

X¥UMUsS B CTPOUTENBCTBE. BaxkHENINE CTPOUTEIIBHBIE
Marepuanbl  (LEMEHT, OEeTOoH). XHUMHUYECKOE

3arpsiI3HEHNE OKPYIKAIOIIEH Cpeibl U €ro MOCIEACTBUS.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHILIMIIAX
OPOMBIIUIEHHOTO  MOJYYEHUS  BaKHEUIINX

BCIICCTB.

Haquble INPUHOUIIBI OpraHvu3alyu XHUMHYCCKOI'O

Mpou3BOACTBA. [[pOMBINIIIEHHBIE CTIOCOOBI TTOTYYCHUS
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BAKHEWINMX BEIIECTB (HAa MpUMEpEe MPOU3BOACTBA
aMMHaKa, CEpHOM KHCJIOTHI, METaHOJIa).
[IpoMbInieHHBIE  CIIOCOOBI  TIOMYYEHUS METaJlIOB

H CIIJIaBOB.

IIpoOiiema  mepepabOTKH  OTXOHOB W IMMOOOYHBIX

IPOAYKTOB. Ponn XHUMUH B 0OecIIeueHN

AHEPreTUYECKor Oe30macHOCTH. [IpUHIMIEI «3enEH0M

XHUMHNY.

YenoBek B MHUpE BEIIECTB M MaTEpPHUAJIOB:
BOXHEHUIINE CTPOUTEIIbHBIC MaTepHUallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO,
KepamMuKa, MAaTepHalbl UL DJEKTPOHHUKH,
HAaHOMAaTEpUAJIbl, OPrAaHUYECKUE U MUHEPAIbHBIC

ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MaTepHalbl,
KpacKH, CTEKJIO, KEpaMHKa.

MaTCDI/IaJ'IBI JJIA DJICKTPOHUKH. HanorexHonoruu

XuMHS B CEIBCKOM  XO3saicTBe.  OpraHuyeckue
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Y MUHEPAJIbHBIEC Y0OpEHHUS.

1| Xumuss W 30pOBbE  UETOBEKA: MpaBHIIA 1
WCIIOJIb30BAaHUsl  JICKAPCTBEHHBIX MPENapaToB;
npaBuia 0e301acHOro HCITOJIb30BaHUS
npenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOMN

KUZHU

[ToarotoBka k k\p B popmare EI'D (uactp 1) 1P

[ToarotoBka k k\p B popmare EI'D (uactp 2) 1P

1P | UtoroBasi KoHTpOJibHAsI paboTa Ntorosas koHTpoasHas padoTa B hopmare EI'D 1P

Hrorosas koHTposbHAs pabota B popmare EI'D 1P

AHa13 UTOrOBOM KOHTPOJILHON paOOThI 1P

1 u B Hexe10, BCero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea10, Becero 105 4,
u3 Hux 10 u

— pe3epBHOE BpeMs

YpoBeHb 00yueHust

[TpakTuyeckue paboThI

KonTtpomnbHble paboTbl

bazosniit

3

3

VYrnyOGneHHbIiH

8

114




115



		2024-09-08T19:19:51+0400
	Усачев Сергей Павлович
	Я подтверждаю этот документ своей удостоверяющей подписью




