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INOACHUTEJBHASA 3AIINCKA

MopnenbHass  CHHXpOHU3MpOBaHHas pabodas mporpamma 0a3oBOro u
yrayOonéHHoro uzydenus npenmera «Xumus» B 10-11 kimaccax paspabortana Ha
ocHoBe Pabouux mporpamm cpenHero o0uiero oopa3zoBanus Mo XxumMuu (0a30BbIi
yYpOBEHb, YIAyONEHHBII  YPOBEHb), OJOOPEHHBIX perieHneM ¢eaepaIbHOro
y4eOHOMETOIMYECKOr0 00BbeIMHEHHS 0 001eMy oOpa3zoBanuio ot 29.02.2022r.,
npoOTOKONA 7/22, cocTaBiI€HHBIX Ha ocHOBe DepepanbHOTO 3akoHa oT 29.12.2012
Ne 273-®3 «O06 o6pazoBanuum B Poccuiickoit ®enepanun», TpeboBaHuit K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTENbHOW MPOrpaMMbl CpPETHETO
oOmero o0pa3oBaHus, NpeAcTaBIeHHbIX B denepallbHOM TroOCyIapCTBEHHOM
o0pa3oBaTeILHOM CTAHAAPTE CpEeAHEro obmiero ooOpa3zoBaHusi, (yTBEPKAEH
npukazoM MunuctepcTBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17
Mas 2012 r. Ne 413, ¢ um3menenusmu ot 12 aBrycra 2022 r.), ¢ yuérom
«Konnenmuu npenogaBaHus yu4eOHOTO mpeaMera «XuMus» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peanu3yommux OCHOBHBIE
oO1ieoOpa3oBarenibHbie  TporpaMMbl»y  (yTBepxkaeHa Pemenuem  Kosmeruun
Munnpocsemenus: Poccun, mpotokos ot 03.12.2019r. Ne 11K48H) u deaepanbHoi
paboueii mporpammel BocnuTanusa. OCHOBY MOAXOAOB K pa3pabOTKe MOJAEIbHOU
CUHXPOHU3UPOBAHHOM paboueil mporpaMmbl 6a30BOTO U yTrIyOJIEHHOTO H3yUYCHHUS
npenmera «Xumus» B 10-11 kjmaccax, K ONpeAeNeHHI0 OOIIeH CTpaTeruu
oOy4eHMs, BOCIUTAHUS W Pa3BUTUA OOyYarOUIUMXCS CpEACTBAMHU Y4eOHOTro
npeaMmeTa «XuMHs» Ha 6a30BOM YPOBHE COCTABWIIM KOHIENTYaJbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIIEHHOCTH LI€NI€H, COAEpKaHUsA, pe3yIbTaToB

oOyueHust U TpeOOBAaHUHN K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOB.



W3yyenne mnpenmera, peanmmsyemMoe B YCIOBHIX U PpepeHIMpPOBaHHOTO,
npoduabHOrO0 OOyYeHHUs, NPU3BAaHO OOECIeUnuTh OO0Ie00pa30BaTeIbHYIO U
OOMIEKYTbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOMUMYIO IS
aIanTauy uX K OBICTPO MEHSIOIINMCS YCIIOBUSM JKU3HU B COIIMYME, & TaKXKe IS
MPOJOJDKEHNST OOYYeHHsI B CPEIHUX CICNUATBHBIX M BBICHIMX YYEOHBIX

opraHm3anusiax, B KOTOPBIX XUMUS ABJIICTCA OI[HOﬁ N3 IIPHOPUTCTHBIX TUCHUILINH.

B cooTBeTcTBUM ¢ MaHHBIMH TOJIOKCHHUSMH MOICIbHAS CHHXPOHU3UPOBaAHHAS
pabouasi mporpamma cpeaHero oomiero oOpazoBaHus  (0a30BBI  ypPOBEHb):
yCTaHaBJIMBaeT o0Os3aTeabHOe (MHBAPUAHTHOE) TMPEAMETHOE  COJEpiKaHUeE,
OTpeJIeNIsIET KOJTUYECTBEHHBIE U KaYECTBEHHBIE €r0 XapaKTEPUCTHKU Ha KaXKIIOM
JTame M3y4YeHUs IMpeAMeTa, MPEAyCMAaTPUBAET MPHUHIUIBI CTPYKTYPUPOBAHUS
COJIEpKaHUsl U PACIpENeNICHUs] €ro Mo KiaccaM, OCHOBHBIM pasfeliaM U TeMaMm
Kypca; Aa€T TPUMEpPHOE paclpeaesieHHe Y4eOHBIX YacoB IO TEMAaTUYECKUM
paszzenaM, peKOMEHIyeT IPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHHS OTICIBbHBIX
TEM Kypca ¢ y4€TOM MEXIPEIAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU
y4eOHOro mpoIecca, BO3pacTHbIX ocoOeHHocTer ydammxcest 10-11 kmaccoB; maér
METOJMYECKYI0 HWHTEPIpETAlMI0 IIeJIed M3yueHUsl TpeaMera Ha YpPOBHE:
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEAHEro oOmiero oOpa3oBaHus,
COZICPKATCIIbHONM ~ XapaKTePUCTUKH  IJIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MpOTrpaMMbl CPEAHEro oOIero o00pa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHUJOB Y4EOHO-
MO3HABATENILHON JIEATEILHOCTH YYEHHKA MO0 OCBOCHHUIO COJEpKaHUsS MpeaMeTa.
[Io Bcem Ha3BaHHBIM TO3UIIUSIM B TPOrpaMMe COOJIIOICHA TPEEMCTBEHHOCTH C
Paboueii mporpammoil ocHOBHOro ooOiero oopazoBaHusi mo xumuu (g 8—9

KJIACCOB 00pa30BaTENIbHBIX OpraHu3aluii, 0a30BbI YPOBEHB).



MonenbHass CHHXpOHHM3WpOBaHHasi pabodas TporpaMma HUMeEeT IeJb
CUHXPOHU3UPOBATh COJIEpXKaHUE y4yeOHOTO MpeaMeTa IJsi M3Y4YeHUsl IMpeameTa
«Xumus» B 10-11 kaccax B paMkax MyJIbTUIPO(HUIBHOTO yueOHOTO IUIaHa.

[enn u 3amaum yuyeOHOro mpeamera «XHUMHs» B COOTBETCTBYIOIIEM pasjelie
IporpaMMbl  TIPEJCTABICHBl COBMECTHO, Kak s 0a30BOro, max u 074
YenyGnénno2o yposneii .

B paznene Ilnanupyemble pe3ysbTaThl OCBOCHUS YUEOHOTO MIPeAMETa « XUMUSI»
CUHXPOHM3alMs TPEJCTaBICHAa B BHJE JOMOJHEHHS K 0a30BOMY YpOBHIO, a
uMeHHO, [IpeameTHbie  pe3ynbTarhl, JOCTUTaeMble OOyYalOMMHUCA  Ha

. 1
yrayOn€HHOM YPOBHE U3YUCHUS! XUMUH, BBIJICJICHBI KYPCUBOM .

B pa3aciiax CO,Z[ep)KaHI/IG MaTcpuajia u TemaTnueckoe IIJIAHUPOBAHHUC UMCCTCA

~ ~ 2
BBIACIICHHBIN MATCPpHaJl, HMCIOIIIWK IMOJYCPKHMBAHHWC KAdK Ha 6&30BOM, TaKk W Ha

yrayOn€HHOM YpPOBHSX, KOTOPBIM H3y4aeTcsi B O3HAKOMUTEIHLHOM IUIAHE U HE
BKJIFOUAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHust OOII COO.

B pazmene Temarnueckoe IJIaHUPOBAHHWE MPHUHIMI CHHXPOHHW3AIUU TPOSBICH
CJIEAYIOIIMM 00pa3oM: Yachl HEACIBHON HArpy3KH JJisl yriyOJIEHHOTO U 0a30BOT0
YpOBHEW yKa3zaHbl TaKMM OOpa3oM, YTO OJHA TeMa (OAMH Yac B HEJENI0) eIuHa
JUIsl IBYX YpOBHEM, a OCTajdbHBIE JBa 4Yaca W TEMbl HEJCIbHOW HArpy3KH JJIs
yrayOn€HHOTO YPOBHSI yKa3aHbl B CTPOKAX HIKE U TOJBKO JUISl ATOTO YPOBHS.
YacTh pe3epBHBIX YaCOB ITO3BOJIMJIA BCTPOUTH HEOOXOIMMOE KOJIMYECTBO YacOB B
TEMax HM3yYeHHs, a TaKKE OPTaHW30BaTh M TEMAaTHYECKOE MOBTOPCHHE KakK Ha

0a30BOM, TaK M Ha YriayOJI€HHOM YpOBHSIX, U UTOrOBOE MOBTOpPEHHUE; B rpadax

1
Kypcusom B TeKkcTe nporpammbl B pasgenax « Llenu v 3agaun», «MpegmeTHble pesynbTaTtbi»
BblAe/IeHbl 3/IeMEHTbl, KOTOpble NpeAcTaBAeHbl ANA U3yYeHUA Ha yrAy6AEHHOM YpOBHe.

2 NoayepkneBaHne umeet matepuan, KOTOprl\;l N3y4aeTcA B O3HAKOMUTE/IbHOM MNJ1aHE N HE BK/Z1IKOYaEeTCA B

COCTaB NpeaMeTHbIX pe3ynbTtaToB ocsoeHma OOI COO.
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«KonnuecTBo 4acoB yKazaHbl TaKKE T€ Yachl, KOTOPHIE B3SIThI U3 pe3epna (yKazaH

CUMBOJI «P»).

[Ipu dopmupoBanuu TemaTHUECKOTO IUTAHUPOBAHUSA MPEIyCMATPUBAIOCh
pacrmpesiefiecHie 4acoB BHYTPU TEM M MEXIAy TeMaMU C LeJblo oOecreyeHus
HEJICIbHOW HArpy3Ku JJisi 0Oy4aroniuxcs, M3y4aroluX XMMUIO Ha YIriyOJIE€HHOM
ypoBHe. IlepepacnpeneneHue 4acoB MEXIy HEKOTOPHIMH TEMaMH I103BOJIUAJIO
COXPaHUTh TEMaTHYeCKUd yueOHBIH 00BEM MaTepuana, HUCHOJIb30BaHUE
PE3EPBHBIX YACOB TAaKXKE OOECIEUUIIO HAJIMYKME Y4EeOHBIX 4acoB Ha 0000IIeHUE,
UTOTOBOE TOBTOPEHUE M KOHTPOJb Yy4eOHOro matepuana. Takum oOpazom,
CUHXPOHHU3ALUS TEMaTUYECKOro IJIaHUPOBAaHUS 0a30BOro M yriayO0iEHHOrO
YPOBHEH H3y4EHUS XUMUHU MOJHOCTBIO COXpAaHWJIA COJEpPXKATENbHbIM acHeKT
nporpaMmsl Kypcos 10-11 kiaccoB yist MylIbTUIIPOPHUIBHOTO Y4eOHOTO IJIaHa.

JlanHast mporpamMma SIBIS€TCSA OPHEHTHPOM I COCTaBJICHHS pPaboumx
nporpaMM, aBTOPBl  KOTOPBIX  MOTYT TPEUIOKUTH CBOM  MOAXOI K
CTPYKTYPUPOBAaHUIO W TIOCTENOBATEIBHOCTH M3Y4YeHHs y4eOHOTO Marepuaia, a
TakKe CBOE BHUACHHE OTHOCHUTEIHHO BO3MOXXHOCTH BBIOOpa BapHaTHUBHOU
COCTaBJISIIOLICH cofepaHUs MpeaMeTa JOMOJHUTEIbHO K  00s3aTelbHON
(MHBapuMaHTHOW) YacTW €ro cojepXaHus B paMKax pe3epBHbIX 4acoB. Pesepn
y4eOHOTO BpEMEHU PEKOMEHAYEeTCS AJisi peaju3alud aBTOPCKUX IOAXOJ0B K

MCIIOJI30BaHUIO pa3HOOOpa3HBIX (POPM OpraHu3anuu yueOHoro mpoiecca.

OBHIAA XAPAKTEPUCTUKA YYEBHOT'O IPEJMETA «XUMMUS»
XuMuyeckoe 00pa3oBaHUE, MOJYyYaeMOE€ BBITYCKHUKAMU CpEIHEN UIKOJIbI,
SBIIIETCS. ~ HEOTHEMJIEMOM  4YacThl0 HX  00pa3oBaHHOCTH. OHO  CIYXHUT

3aBEPUIAIONIAM ATAIIOM PeajH3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE



KJIIFOYEBBIX  LEHHOCTEW, NPUCYLUIMX  LEJIOCTHOM CUCTEME  XHUMHUYECKOTO
oOpa3oBaHusg. OTH IICHHOCTH KacalTCs T[IO3HAHWUA 3aKOHOB  IPUPOJBI,
dbopMUpOBaHUS MHUPOBO33PEHUS M OOIIEH KyJIbTypbl 4YeJOBEKa, a TaKxke
AKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M IPUPOIHOMN
cpene. PeamusyeTcs XuMHYECKOe OOpa3oBaHUE YYaAIIUXCS CPEIHEH IITKOJIBI
CpeAcTBaMH y4eOHOTro mpeaMera « XuMUsh», COJICpKaHue U MOCTPOCHUE KOTOPOTO
OTIpEJICNICHBI B TIpOrpamMMe C YYETOM Crielu(PUKA HAYKH XUMHUH, €€ 3HAYCHHS B
MO3HAHUHU TIPUPOJIBI U B MaTEPUAIIBHOM >KM3HU OOIIECTBA, a TaKXe C Y4ETOM
o0lMX IeJdel W TMPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEeMBl CpeaHero obmiero ooOpa3oBanus B Poccuiickoit ®Denepanuu. Tak,
HampuMep, 0pu  (POPMUPOBAHUM COJEpKaHUA TpeaMera «XUMHUS» YUTECHbI
CJICAYIONINE TIOJIOXKEHUSI O crielinpUKe U 3HAUCHUN HAYKU XUMUU:
XUMHUSL Kak d3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT ocoOyl pojb B
COBPEMEHHOM ITUBHIIM3AIIUM, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PAIIMOHATBHOTO HAYYHOI'O MBIIIUICHHUS,
B CO3/IaHHE IIEJIOCTHOTO TMPEACTABICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKA, KOTOpoe (PopMHpyeTcs B XUMHU Ha OCHOBE MOHHUMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYKAIOILIETO MHUpPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.
CoBpeMeHHass XMMHUS KaK HayKa CO3MJATelIbHAsg, KaK HayKa BBICOKHX
TEXHOJIOTUM HaIpaBjeHa Ha pelieHue TJI00IBHBIX MNPOOJIEM YCTOHYHUBOIO
pa3BUTHUS  4YEJIOBEYECTBA —  CBIPbEBOM,  DHEPreTUYECKOW,  MHUILEBOM,
HKOJIOTUYECKOM 0€30MacHOCTH M OXpaHbl 30pOBBS. TE€CHO B3aUMOACHUCTBYS C
JPYTUMU €CTECTBCHHBIMU HAyKaMH, XUMHS CTajla HEOTHEMJIEMOM 4YacThblO
MUPOBOM KYJIBTYPbI, HEOOXOIMMBIM YCIOBUEM YCHEHIHOTO TpyAda W >KU3HU

Ka)KJI0ro 4wieHa oOIIecTBa.



B cootBercTBUUM ¢ 00mmmMu nensmu 1 npunnmnamu COO conmep:kaHue mpeaMera
«Xumus» (10-11 xmaccel, 0a30BbIH YpOBeHb H3YYe€HHsI) OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO  Ha  OOILIEKYJIbTYPHYIO  TOJTOTOBKY  OOYyYarolluxcs,
HEOOXOAUMYIO UM JUIsl BRIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO
BKJIFOYCHUS B JKU3HBb COIUYMa, NPOJOJDKEHUS OOpa3oBaHUS B Pa3TUIHBIX
00J1aCTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocTaBnsomuMua  TIpeAMETa «XUMHUS»  SBISIOTCS  0a30BbIe  KYpChl —
«Opranuyeckas xumusi» u «OOIIass U HEOpPraHWyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHHUM 110 HEOPTraHMYECKON XUMHUHU (C BKIIOUCHUEM 3HAHUUN U3 OOIIeH XUMHUH) U
opraHndeckon xumuu. OOPpMUPOBAHHE NAHHOW CUCTEMBI 3HAHUM NPU U3YYECHUHU
npeaMeTa O00ECHeYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOI000pasus
BEILIECTB HAa OCHOBE OOIIUX MOHATHUM, 3aKOHOB M Teopuil xumuu. CTpyKTypa
coliepkaHusi KypcoB — «Opranudeckass xumusi» U «OOIas U HeopraHudeckas
XUMUS» chopMupoBaHa B Mporpamme 1Mo XUMHUHA Ha OCHOBE CUCTEMHOTO MOX0/a
K M3yYCHHIO yu4eOHOro Marepuaja M 00yCIIOBJICHAa MCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha OMNpeNeNEHHBIX TEOPETHYECKUX YpoBHIX. B  Kkypce
OpraHUYeCKON XHMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOU
TEOPUU CTPOCHUS OPraHMYECKUX COCIAMHEHUM, a TakkKe Ha YpPOBHE
CTEPEOXUMHUYECKUX M DIIEKTPOHHBIX TMPEJICTABICHUNA O CTPOEHUU BEUIECTB.
Cpenenust 00 u3y4aeMbIX B Kypce BeEIIeCTBaxX JMJalOTCi B Pa3BUTHU — OT
YTIEBOJAOPOIOB JI0 CIOXKHBIX OHMOJIOTMYECKH aKTHBHBIX coeAuHeHuil. B kypce
OPTraHMYECKOW XHMHHM TIOJNy4arOT pa3BUTHE CGHOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus IEPBOHAYATBHBIE TTPEJICTABICHUS O XUMUYECKON
CBSI3U, KJ1aCCU(DUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIIECTB

OT UX CTPOCHUAA, O XUMHUYECKOMN pEaKnuu.



B mpenmere «Xumus» 06a30BOro YpOBHsS paccMaTpUBAETCSl W3YUYCHHBIH Ha
YPOBHE OCHOBHOTO 00miero oOpa3oBaHMs TEOPETHYECKMH MaTepual H
(aKkTOJIOTUYECKUE CBEACHHUS O BEIIECTBAX M XUMHUYECKOW peaknuu. Tak, B
YaCTHOCTH, B Kypce «OOmas u HeopraHudeckas XuUMHUs» OOydaroluMCs
IIPEAOCTABIAETCS BO3MOXHOCTH OCO3HATh 3HAYEHUE IEPUOAMYECKOIO 3aKOHA C
OOIIETEOPETUYECKUX U METOAOJOTHMYECKHX  TMO3WIMHA, TIy0xke  IMOHATh
UCTOPUYECKOE W3MEHEHHE (QYHKIMA 53TOTO 3akoHa — OT o00oOmaromei 10
OOBSICHSIONIEH M TporHo3upyrome. Enunas cucrema 3HaHMM O BaKHEHITHX
BEILIECTBAX, MX COCTaBE, CTPOCHHMM, CBOMCTBAX U IIPUMEHEHUH, a TAKXKE O
XUMUYECKUX pEeaKklusAX, HX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKaHUs
nonosiHseTcs B Kypcax 10 m 11 xiaccoB aneMeHTamMu conepKaHus, UMEIOLIUMU
KyJbTYPOJIOTUYECKUI W MPUKIATHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT
ITIOHMMAHUIO B3aWMOCBSI3M XMMHUU C OPYTMMHM HAyKaMH, PacKpbIBalOT €€ poJib B
[O3HABATEJIIbHOM M MPaKTUYECKOW JESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIHUTAHUIO YB@XEHHUA K TPOLECCY TBOpYECTBA B O0JACTH TEOPUM U
IIPAKTUYECKUX IPUIIOKEHUN XMMUU, ITIOMOTAOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIMBATh WH(MOPMALMI0O U TMPUMEHATh €€ MJId MOMNOJHEHUs
3HaHUU, pereHns VHTEJUIEKTYaJIbHBIX 151 AKCIIEPUMEHTAIIBHBIX
uccienoBaTenbckux 3anad. Conepxanue ydeOHOro mpeamera «XUMHUsD» JaHHOTO
YPOBHS M3yY€HHUS OPUEHTHPOBAaHO Ha (QopmHpoBaHHE Y O0O0yYaromIMXCs
MHUPOBO33PEHYECKOM OCHOBBI Uil MOHMMAaHUA (UIOCOPCKUX HIEH, TaKUX Kak:
MAaTepUaAIbHOE  €QUHCTBO  HEOPraHMYECKOrO0 W OPraHUYeCcKoro  MHpa,
0OYCJIOBJIEGHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHHUEM, IMO3HABAEMOCTh
IIPUPOAHBIX SBJIICHUM IIYTEM JKCIEPUMEHTA U PELICHUS IMPOTUBOPEUYUN MEKIY

HOBBIMH (baKTaMI/I N TCOPCTUUCCKUMU ITPCAITIOCBUIKAMH, OCO3HAHHC POJIM XNMHUH B



pelIeHnH  SKOJOTHMYECKHX TMpolieM, a Takxke TmpobieMm  cOepexeHus
HYHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B nnane pemeHus 3agad  BOCHUTAHUS, pa3BUTUS U COIMAIM3AIUU
OoOy4JaronmMxcsi MPUHATHIE MPOTrPaMMON MO XUMUM TMOAXOAbl K ONPEIEICHUIO
CONepKaHUsI M TIOCTPOCHHS TpeaMeTa MpeayCMaTpuBarOT (popMupoBaHUE Yy
OOyYarOIINXCS YHUBEPCATBHBIX YUYEOHBIX JEHCTBUN, UMEIOIINX 0a30BOC 3HAUCHUE
JUTSl Pa3IMYHBIX BHJIOB JCATEIHHOCTH: pEIICHUs TpoOseM, MOWCKa, aHalu3a U
o0paboTku  HUH(pOpMAIMK, HEOOXOAUMBIX JUIsI  NPHOOPETEHHsS  OIbITa
MPAKTUYECKON U UCCIIEIOBATEIBCKON JIEATEbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B [TO3HAHUM XUMUHU.

XuUMHsIT Ha YpPOBHE YIJIYOJIEHHOT0 W3y4YeHHsl 3aHMMAaeT Ba)XHOE MECTO B
CHUCTEME €eCTECTBEHHO-HAy4HOro oOpa3zoBaHusi ywamuxcs 10-11 xiaccos.
N3yuenne mnpeamera, peaauzyeMoe B ycIoBHSIX AU EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OO0y4YeHHs, MNPU3BAHO OOECIEUUTh O0O0IIE00PA30BATENBHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOJUMYIO JJIst
ajanTayy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COIIMYME, a TAKKe IS
MPOJIOJDKEHUS OOYYEeHHsSI B OpraHu3anusx npodeccruoHaIbHOro o0pa3oBaHMs, B
KOTOPBIX XUMHSI ABJISIETCS OAHOU M3 IPHOPUTETHBIX JUCIUIUINH. B mporpamme 1mo
XUMUHU Ha3HAYCHHUE TIpeaMeTa « XUMHUSD) TOJIydaeT MoApOoOHYI0 HHTEPIIPETAITUIO B
COOTBETCTBMM € OCHOBomnojararomumu — nojoxenusimu  OI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COJepkKaHUsl, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO TIOJIFOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY
SBJISFOTCSL ~ CJICAYIOIIME BBHITIOJHAEMbBIE MPOTPAMMON 10 XUMHUU (PYHKITUU:
UHGOPMAITMOHHO-METOUYECKAasl, pean3alrsi KOTOPOH 00eCreunBaeT MOyICHHE
MPECTaBICHUS O IEJSAX, COJNCPKAHUM, OOIICH CTpaTeruu 00y4eHus, BOCIIUTAHUS
U pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU IpEaMETa, H3y4aeMOro B paMKax
KOHKPETHOTO npodus; OpraHu3alMOHHO-TUTAHUPYIOIIIas, KOTOpast
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pPELyCMaTpUBaET  OIpPEACIICHHE: IIPUHIUIIOB CTPYKTYpUPOBAaHUA  H
[I0CJIEI0BATEIBHOCTH U3yUEHUS! YUEOHOTO

Marcpuajia, KOJNICCTBCHHBIX U KAYCCTBCHHBIX €TI0 XapPaKTCPUCTHUK,

MOAXO0J0B K (OPMHUPOBAHUIO COJIEPKATEILHOM OCHOBBI KOHTPOJISI M OLICHKH
00pa3oBaTeNIbHBIX JOCTHXKEHUNA 00yYaronIuXxcsi B paMKax UTOTOBOM aTTeCTallH B
dbopmMe eTMHOTO TOCYAapCTBEHHOTO 3K3aMEHA 10 XUMHUH.

[Iporpamma 11t yriyOJIEHHOTO  M3YYEHHS  XUMUHU: yCTaHaBJIMBAET
WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s13aTeIbHOE I U3YyYEHHUs B pamMKax
OTHENbHBIX Mpoduiiei, mpeaycMaTpuBaeT paclpeieieHue U CTPYKTYpUpPOBaHUE
€ro Mo KJiaccam, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;

Ta€T MpUMEPHOE pacrpeieieHre y4eOHOr0 BpeMEeHU, PEKOMEHYEeMOTo s

HN3YUCHUA OTACIIBHBIX TCM;

npeayiaracT MPUMEPHYIO MOCIIEI0BATEIBLHOCTh U3YUEHHUSI Y4eOHOro MaTepuasa
C YY4ETOM JIOTMKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX
CBSI3€i; AT METOAMYECKYIO MHTEPIIPETAIIUIO 1IeJIeH 1 3a/lay U3ydeHusl IpeaMeTa
Ha yriayOJI€HHOM YpOBHE C YUYETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME
cpelHero oouiero o0pa3oBaHusl, COAEPKATEIbHON XapaKTEePUCTUKH INIAHUPYEMBIX
pE3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHOW MPOTPaMMbI  CPEIHETrO
o01mrero oopa3oBaHus (JINYHOCTHBIX, METANPEIMETHBIX, MMPEAMETHBIX), a TaAKKE C
y4€TOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX ACHCTBUN 00yUaromerocs mo
OCBOCHHIO COJIEp KaHMsI IPeIMETa.

[To BceM mo3ulMsM B MPOrpaMMe Mo XMMUHU MPEeTyCMOTPEHA MPEEMCTBEHHOCTh
c 00y4yeHHEM XHMHH Ha YPOBHE OCHOBHOTO 00I1ero odpazopanus. [Iporpamma mo
XUMUH CIY>KUT OPUEHTHUPOM JIJIsi COCTABJIEHUS aBTOPCKUX pabouux mporpamm. 3a
mpenesaMd  YCTAHOBJICHHOM  MPOrpaMMOM 1O  XUMHH  00s3aTeNbHOM
(MHBapHAHTHOW) COCTABJISIONIEH COAEpX)aHUS Y4YeOHOTO mpeaMera «XUMUSD)

OCTaéTCcsi BO3MOXKHOCTH BBIOOpAa €ro BapUATUBHOW COCTAaBJISIONICH, KOTOpas
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JOJDKHA OTPEACNATHCS B COOTBETCTBHM C HAMPABJICHUEM KOHKPETHOTO MPOhuUIs
oOydeHusi. ABTOpaMu pabOduX MPOrpaMM MOKET OBITh MPEITIOKEH MHOM MOX0]]
K CTPpYKTypUpPOBaHUIO Y4YeOHOro wmaTepuaja U IOCJIEAOBATEIbHOCTH €ro
U3y4YeHHusi, CBOE BHJCHHE TNyTe U CcHnoco0OB (QOPMUPOBAHUS CHUCTEMBbI
MPEIMETHBIX 3HAHHUM, YMCHHA ¥ BUJIOB YICOHOH NEATEITLHOCTH, a TAK)KE CHCTEMBI
CI0CO00B U METOAMYECKUX MPUEMOB MO PA3BUTHIO U BOCIIUTAHUIO O0YUAIOIIUXCS.

B cootBercTBUM ¢ KoHUeNTyalbHbIMH TnoJiokeHHsIMU PI'OC COO o
HAa3HAUYCHUU TpeIMeToB 0a30BOro W yriyOJEHHOTO YpPOBHEH B CHCTEME
niddepeHIMPOBAaHHOTO OO0YYECHHS Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOTO M3YyYEHHs HallpaBlIe€H Ha peau3alfio
NPEEMCTBEHHOCTH C  TMOCJEOYIOINIMM  3TalloM  MOJyYeHUS  XUMHYECKOTO
oOpa3oBaHMsI B paMKax MW3Y4YCHHsS CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX TUCIUIUIMH B By3aX W OpraHU3allMsAX CpPeIHEro npodeccuoHaIbHOTO
oOpa3zoBanus. B 3Tolf CBA3M wu3yueHue TNpenMera «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHre U  YyriyOJdeHHue TEeOpeTHYEeCKOM U
MPAKTUYECKON TOJMOTOBKU O0YyUYarOIIMXCs, BEIOPABIINUX ONPEACIEHHBIN MPOdOUITH
oOydyeHHs, B TOM YHUCJE C TEPCIEKTUBOM TMOCIEAYIOUIEr0 MOJIyYeHUs
XUMHYECKOTro 00pa3oBaHMs B OPraHU3AIMIX PodhecCHoHanbsHOro 00pa3oBanus. B
ceere TpedoBanuii PI'OC COO K mIaHUPYEMBIM pe3yibTaTaM OCBOEHHS
OCHOBHOH 00pa30BaTeIbHOM IPOTpaMMbI CpeAaHEro oOmero oOpa3oBaHUS
U3yYeHUE TpeaMeTa «XUMHs» OpPHUEHTUPOBAHO TaKKe Ha peIlleHue 3aaad
BOCITUTAHUS M COIMAIBHOTO Pa3BUTHS OOYyYalOIIUXCs, HA (DOPMUPOBAHHE y HUX
OOIIEUHTEIUICKTYaIbHBIX YMEHUN, YMEHUN pallMoHAIU3AIUN y4eOHOTO TpyJa U
OOOOIIEHHBIX  CIIOCOOOB  JIESITEIHBHOCTH, HMEIOIIUX  MEXIUCIUTIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

XUMHS HA YPOBHE YIITyOJIEHHOTO M3YYEHHS BKJIHOYAET YriayOJIEHHBIE KypChl —

«Oprannveckas xumuss» U «OOmas u Heopranudeckas xumus». [lpu
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ONpeIeJICHUH MOIX0I0B K OTOOPY U CTPYKTYPHOM OpraHu3aliuu COACPKaHUsS ATUX
KypCOB B IIPOTpaMMe MO XUMHUU 3a OCHOBY NpuHATHI nojoxenuss ®I'OC COO o
paznuuusix 0a30BOro U yriyoJEHHOTO YPOBHEW U3YUYEHUS MIPEMETA.

OcHoBy conepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUS» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU U
YMEHHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO M3YUYEHHs IpeAMETa. JTa CUCTEMa
3HAHMI TMOJIy4YaeT ONpEeNeNIEHHOE TEOPETHYECKOE JAOIMOJIHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMI 00BEM  (PAKTOIOrHUECKOTO
Marepuana. Ha yroy0néHHOM ypoBHE WH3ydeHMs] MpeaMmeTa oOecreueHa
BO3MOXKHOCTh 3HAUUTEIBHOTO VYBEIMYECHHS OOBEMa 3HAHUH O XUMUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCAMHEHUU HAa OCHOBE PACIIUPEHUS U YTIyOJICHUS
MPEACTABICHUM O CTPOEHUU BEIIECTBA, XUMUUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIIUMA, PACCMATPUBAEMBIX C TOUKHU 3PEHUS] XUMUUYECKON KUHETUKHU
U TepMOJWHAMHUKU. V3ydyeHue mnepuoguyeckoro 3akoHa u llepmommnueckoi
CUCTEMBl ~ XHMHUYECKMX  DJIEMEHTOB  Oa3WpyeTcsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XMUMUYECKAs CBSI3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPTeTUUECKUX U3MEHEHU Tpu €€ 00pa3oBaHUM U
pa3pylIeHnH, a TaKXKe C TOUYKU 3pEHUs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuid  JomoJiHsgeTcs  (GOpMUpPOBAHMEM  MpEACTaBICHUU 00
ANEKTPOXUMHUYECKUX MpOoLIeccax U ANEKTPOJIN3€E PACILIABOB U PaCTBOPOB BELIECTB.
B kypce oprannueckoil XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yJIesieTcsi 0c000e BHUMaHUE BOMpPOcaM 00 dIEKTPOHHBIX dDPeKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKyJIaxX W MexaHu3Max peakiuii. Ocoboe
3HAYCHUE MMEET TO, YTO Ha COJEep)KaHUE KypCOB XUMHUU YIIIYyOJIEHHOTO YpOBHS
U3Y4YeHUsl JUIsl KJIAcCOB ompenenéHHoro mnpoduiis (I1aBHbIM 00pa3oM Ha HUX
CTPYKTYpY M XapakTep IOMOJHEHUN K OOIIel cuctemMe MpeaMETHBIX 3HAHUMN)

OKAa3bIBAIOT BIIUSIHUE CMEXHBIE NOpeAMEThl. Tak, Hampumep, B COJEpPKAHUU
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npeaMeTa JJis KJIacCoB XMMUKO-(pu3nueckoro npoduiist 6opiioe 3HaueHue OyayT
UMETh DJIEMEHThl yuyeOHOro Marepuana mo oOmed xumuu. [lpu uzydeHum
npeiMeTa B JaHHOM CJydyae akleHT OyJeT clellaH Ha OOIIHOCTh METOJIOB
MO3HAHUSA, OOIIHOCTh 3aKOHOB M TEOpPUA B XUMHM M B (PU3UKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopusi (MOJIEKYJspHas T€opusi B (PU3UKE), 3aKOHBI COXpPaHEHUS
MacCbl W DHEPrUM, 3aKOHBI TEPMOJMHAMHUKH, JJIEKTPOJIN3A, NPEACTABIEHUS O
CTPOCHMH BEIIECTB U Apyroe. B coxepxkaHnm mpeamera s KIACCOB XWMMKO-
Ounonornyeckoro npoduiis OOJBIINI YAEHbHBIA BeC OyJeT UMETh OpraHuyYecKas
xumus. B 3ToM ciydae mpepocTaBisieTcss  BO3MOXKHOCTH At Ooiiee
OOCTOATENBHOTO  PAacCMOTPEHUS] XMMMYECKOHM OpraHM3ali KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOAST, K MpPUMEPY, TaKHUe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JHUOUAbI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBHIE
KUCJIOTHl U Apyrue. [Ipu 3TOM 3HaHMA O COCTaBEe M CBOWCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPIraHUYECKHUX BEILIECTB CIyKAaT OCHOBOM JUIA H3Y4YEHMs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nmnnaHe ¢opmMupoBaHus OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOILIEHAYyYHbIX METOJIOB TMO3HAHMUS M OMNbITa MPAKTUYECKOrO TMPUMEHEHHUS
HAay4YHBIX 3HAHUW HU3Y4YEHHE TMpeaMeTa «XUMHUsS» Ha YriyOJEHHOM YpOBHE
OCHOBAHO HAa MEXIPEIMETHBIX CBSA3SX C YUYECOHBIMU MpPEIMETaMH, BXOIALUIUMHU B
COCTaB MPEeIMETHBIX oOnacTeit «EcTecTBeHHOHAYYHBIE TTPEAMETh», «Maremarrnka

u uHbopmaThKa» u «Pycckuii sI3bIK U TUTEpaTypay.

[Tpu u3yueHun yueGHOTO mpeaMeTa « XUMHUs» Ha YIIIyOJIEHHOM ypOBHE TakKKe,
KaKk Ha ypOBHE OCHOBHOTO U CpeaHero oOmiero ooOpa3oBaHus (Ha 0a30BOM
YpOBHE), 3a/1aueii MepBOCTEIIECHHON 3HAYMMOCTH SBIIICTCS (DOPMHPOBAHHUE OCHOB
HAyKd XHUMHUU KaK OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYCCKOMN
NEATEILHOCTH YEJIOBEKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenue

ATOM 3aJaud Ha YIJIyOJNEHHOM YPOBHE W3y4YEHHUS TMpeAMeTa MPeroiaraet
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peanm3anyio TaKuxX Iened, Kak: (OpPMHUPOBAHHME TMPEACTABICHUI: 0
MaTepUAIbBHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJICHUU
MIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ BEIylIEH pOJIk B
00€eCleYeHN YCTOMYMBOTO Pa3BUTHUSI YEJIIOBEUECTBA: B pPEHICHUH MpoOJeM
HKOJIOTUYECKON, HHEPreTUYeCKOM W TMHIIEBOM O€30MacHOCTH, B PpPa3BUTUU
MEJIMIIMHBI, CO3JaHWM HOBBIX MAaTEpPUAJIOB, HOBBIX MCTOYHUKOB DSHEPTUU, B
oOeclieueHN  pallMOHAIBHOTO  MPHUPOOINOIL30BaHUS, B  (POPMUPOBAHUHU
MHUpPOBO33pEHUsI W OOIeld KyJIbTyphl 4YEJIOBEKa, a TaKkKe JKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

OCBOEHUE CHUCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABIISIOLIEH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MHpa: (QyHIaMEHTaJIbHBIX MOHSATUN, 3aKOHOB U
TEOpUN XUMHH, COBPEMEHHBIX MPEACTaBICHUN O CTPOSHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJISIPHOM,  HAJMOJICKYJISIPHOM, O
TEPMOJUHAMHYECKUX W  KHHETHYECKHX  3aKOHOMEPHOCTSAX  IMPOTEKaHUs
XUMUYECKUX PEAKLIU, O XMMHUYECKOM PABHOBECUM, PACTBOPAX MU JHUCIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MPON3BOJICTBA;

dbopmupoBaHrue y 0OyJarOmMUXCcsl OCO3HAHHOTO TMTOHUMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUUYECKUX 3HAHUW [JIs1 OOBSICHEHMS KIIIOYEBBIX HACH U MpoOsiem
COBPEMEHHOU XUMUH, JJisI OOBSICHEHUS W MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX
€CTECTBEHHO-HAYUYHYIO MPUPOAY; TPAMOTHOTO pEIIeHUs MPoOJeM, CBSA3aHHBIX C
XAMHWEN, TPOTHO3UPOBAHUS, aAHAIN3a M OLEHKU C TMO3UIMUU SKOJOTHYECKOU
0€30MacHOCTH TMOCJEACTBUI OBITOBOM M TPOWU3BOJCTBEHHOW I€ATEIBHOCTH
YEeJIOBEKa, CBS3aHHOM C XUMHUYECKUM IPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U
nepepadoTKOM BEIIECTB;

yTIIyOJIeHUE MPECTABICHUN 0 HAyYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX ISt

NpUOOpPETEeHUs] YMEHHMM OpPHEHTHPOBATHCA B MHPE BEHIECTB U OOBSICHEHUS
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XAMHUYECKUX SBJICHUW, HMEIONMX MECTO B IMPUPOAE, B MNPAKTHUYECKOU

ACATCIBHOCTH U HOBCCI[HCBHOﬁ KHN3HHU.

HEJIN U 3ATAYHN YYHEBHOI'O IIPEMETA «XUMMU»

B mnpaktuke mnpenojgaBaHus XUMHKM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus TaK U Ha YPOBHE CpeaHEro o0IIero oopa3oBaHusi, IpU OMPEACICHUN
COAECPKATEIbHOM XapaKTEPUCTUKM I1I€JIEH HM3Y4YEHHs MpeAMEeTa HamnpaBJICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAAUIIMOHHO TpU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYCCKOU
JEATEIIbHOCTH 4YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C
METOJIMYECKOM TOUKH 3PEHHUS TAKOH MOAXO0J K OMNPEACIICHUIO IeJeld H3y4YeHUS
MpeIMETA SIBJISICTCS BIIOJIHE OMPABJAHHBIM.

['maBHBIMU LIEISIMH W3Y4YEHHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oO1iiero oOpazoBaHusi Ha 0a30BOM YPOBHE SIBISIOTCS:

GbopMUPOBAHUE CHCTEMbI  XUMHUYECKHUX 3HAHUH KaK BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKaT
KJIFOUEBbIE TTOHATHUS, (PYHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE
SI3bIKA HAYKH, YCBOGHHUE U MOHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH

WX Pa3BUTHS U CTAHOBJICHUS; (HOPMUPOBAHUE U PA3BUTUE MPEJICTABICHUN O
Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUid, HEOOXOIUMBIX
TSl TPUOOPETEHHST YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SABJICHUW, UMEIOIIMX MECTO B IPUPOAE, B IPAKTUUECKON U MOBCEAHEBHOW )KU3HU,
pa3BUTHE YMEHUN U CITIOCOOOB JACATEIHHOCTH, CBA3aHHBIX C HAOIIOICHUEM H
00BSICHEHHEM XHUMHYECKOT'0 SKCIIEPUMEHTA, COOJIIOICHIEM IIPaBrJI OE3011aCHOTO
oOpallieHHsI ¢ BEIIECTBAMH.

ConepxxartenpHas XapakTepUCTUKA LEJIeH W 3aJad U3y4YEHUs MpeaMeTa B

nporpamMme 1Mo XMMHUM YyTOYHCHA W CKOPPEKTHUpPOBaHA B COOTBCTCTBHMH C HOBBIMHU
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NPUOPUTETAMU B CHCTEME cpemHero oOmiero ooOpazoBanusi. CeromgHsi B
NpEroJaBaHUK XWUMHH B  OOJbIIEH CTEMEHH OTHAETCSl  MPEANOYTCHUE
NPAKTHYECKOH KOMIIOHEHTE COJACpKaHUS OOy4YeHHUs, OpPHUCHTHPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHUKA OIOIIE00pa30BaTeIbHON OpraHW3allid, BIAICIOIIECTO HE
HAaOOpOM 3HaHUM, a (YHKIUOHAIHLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMECHHMSIMH aKTUBHOTO TIOJyYSHHUS 3HAHWU W NMPUMCEHEHHS WX B peajbHOW YKU3HU
JUIS PEIICHUS] MPAKTUYCCKUX 3ajady. B 3TOH CBSA3WM NpW HM3YyYCHUH IpEeaMeTa
«XUMHS» TOMUHHUPYIOIICE 3HAUCHUE TIPUOOPETAIOT TaKKE [T U 3a/1a4H, KaK:

aJanTaiys o0yJarommXxcsl K yCIOBUSAM JTHHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHWE  HMHTEUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCILHOMY MPUHATHIO TPAMOTHBIX
peIIeHU B KOHKPETHBIX JKU3HEHHBIX CHTYAIlUSIX, CBA3aHHBIX C BEHICCTBAMH W MX
pUMEHEeHHEM; (OPMUPOBAHNE Y O0YUYAIONMIUXCS KITFOUYEBBIX HABBIKOB (KITFOUEBBIX
KOMIICTCHIINI), WMCIOIIUX YHUBEPCAIbHOE 3HAYCHUE IS PAa3IMYHBIX BHJIOB
JIESTSIIBHOCTH: PelIeHHs MpoOJieM, TTONCKa, aHalu3a U 00pabOTKH HH(OPMAIIHIH,
HEOOXOIUMBIX JIJIi TIPUOOPETEHHS OIbITa JEATCIBHOCTH, KOTOpas 3aHUMaeT
BXHOC MECTO B TIO3HAHMHM XUMHH, a TaKXKe Ui OICHKH C IO3UIUKN
DKOJIOTHYECKOM O€30MacHOCTH XapaKTepa BIUSHUSA BEIISCTB W XHUMHUYCCKHX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U TPUPOIHYIO CPEY;

pa3BHUTHE TO3HABATCIILHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECCKHX
CIIOCOOHOCTEM O00YyYaroluXCsi: CIHOCOOHOCTH CaMOCTOSITEBHO TMPUOOpETaTh
HOBBIC 3HAHHUS II0 XWUMHH B COOTBETCTBHH C >KH3HECHHBIMH IMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMCHHBIE WH()OPMAIIMOHHBIC TEXHOJOTHUU JUIsl TIOMCKa |
aHaM3a y4eOHOW W HAyYHO-TNIONYJSAPHOW  HMH(POpPMAIMK  XUMHUYECKOI'O
coaepkanusi; (GOPMHUPOBAHHWE W Pa3BUTHE y OOYYAIOIIMXCS aCCOIMATHBHOIO M
JIOTHYECKOT0 MBIIIUICHUSA, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH,

KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, TMPH I[JIAHUPOBAHUH U
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NPOBEJCHUH XUMHYECKOTO OKCIEPUMEHTa; BOCHHTAHHE Yy OOYyYaroIIMUXCs
yOeXIEHHOCTH B TYMAaHHUCTHUYECKOW HANPaBICHHOCTH XUMHH, €€ BaXKHOW POJH B
pelleHNH  TIOOAJBHBIX  MPOOJIeM  PalMOHAIBHOTO  MPHUPOJIONOIb30BAHUS,
TIOTIOJTHEHHSI SHEPTETUYECKUX PECYPCOB M COXPAHEHHUS MPUPOJHOTO PABHOBECHS,
OCO3HAHUS HEOOXOJIMMOCTHM OEpEeKHOr0 OTHOLIEHUS K IPUPOJIE U CBOEMY
3IOPOBBIO, a TaKXKe MPUOOPETEHHs OMBITA HCIOIH30BAHMS IMOJYYCHHBIX 3HAHUN
JUISL TIPUHSTHSL TPAMOTHBIX PEIICHUN B CUTYallUsAX, CBSI3aHHBIX C XMUMHYECKUMHU
SIBJICHUSIMU.

Ilpu uzyuenuu yuebnoco npeomema «Xumus» Ha YenyONEHHOM YPOBHE
makaice, KaK Ha Yypo8He OCHOBHO20 U CpeOHe20 0bue2o obpazosanus (Ha 6a3060M
YposHe), 3a0ayell nepeoCmMeneHHOl 3HAYUMOCTU S8emcst hoOpMUPo8anue 0CHO8
HAYKU XUMUU KAk o001acmu CO8PEMEHHO20 eCMeCcmB8O3HAHUs, NPAKMUYECKOU
O0esamenbHOCMU 4el08eKa U 00HO20 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smou 3a0auu na yenyonénHom yposHe usyuenus npeomema
npeonoazaem peanuzayuio maxkux yeietl, Kax:

G opmuposarue npedcmasieHull.

0 MAmepuaibHOM eOUHCmee Mupda, 3aKOHOMEPHOCMAX U NO3HABAEMOCU
ABNEHUU NPUPOObL, 0 Mecme XUMUU 8 CUCIeMe eCMeCE8EeHHbIX HAYK U eé gedyujell
PO 8 obecnedwenuu yCmouyue020 pazeumusl 4e108e4ecmsd: 6 peueHuu npooiem
9KOJIO2UYECKOll, 9Hepeemu4eckou U nuwesou 0e30nacHocmu, 6 pas3eumuu
MEOUYUHDBL, CO30AHUU HOBLIX MAMEPUATIO8, HOBbIX UCMOUYHUKOS OHEpeUull, 8
obecneueHuu  payuOHAIbLHO20  NPUPOOONONL30GAHUA, 8  (HOpMUPOBAHUU
MUpPOBO33peHUss U obwell Kylbmypvl UeloseKd, a mMakdice 9KON0SULeCKU
000CHOBAHHO20 OMHOWEHUS K C80EM) 300P08bI0 U NPUPOOHOU cpede, 0CBOeHUE
cucmemvl 3HAHUL, 1eHCAUUX 8 OCHOBE XUMUYECKOU COCMAsIAowell eCmecmeeHHo-
HAY4YHOU KapmuHbl MUpa: @QYHOAMEeHMANbHbIX NOHAMUL, 3AKOHO8 U Mmeopull
XUMUU, COBPEMEHHBIX NPEeOCMABIeHUL O CIMPOEHUU 8eujecmed Ha PA3HBIX YPOBHSIX

— AQMOMHOM, UOHHO-MONEKYISIPHOM, HAOMOAEKVIAPHOM, O MEPMOOUHAMUYECKUX U
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KUHEMUYeCKUX 3aKOHOMEPHOCMAX  NPOMEKAHUs  XUMUYECKUX peakyuu, O
XUMUYECKOM pABHOBeCUU, pACmMEopax U OUCHEPCHLIX cucmemax, o0 oouux
HAYUYHLIX — NPUHYUNAX — XUMUYECKO20  NpOU3eoocmeda,  (opmupoeanue y
00Y4arWuUxXcsi  0CO3HAHHO20  NOHUMAHUSL  80CMPEDOBAHHOCMU — CUCTEMHbIX
XUMUYECKUX 3HAHUU O 00bACHEHUs KI4esblx uoeu U npoodiem co8peMeHHOl
Xumuu, 011 0O0BACHEHUs U NPOSHO3UPOBAHUS AGNIeHUl, UMEIOWUX eCecmeeHHO-
HAYuYHyl0 Npupooy, 2pamomHO20 peuieHUus NpoodlieM, CEA3aHHLIX C XuMuel,
NPOCHO3UPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOI02UYecKol 0Oe30nacHocmu
nocieocmeull  Oblmosou U NPOU3BOOCMBEHHOU  O0esMeNbHOCU  4eloBeKd,
CBA3AHHOU C XUMUYECKUM HNPOU3BOOCMBOM, UCHONb308AHUEM U NepepadomKol
geujecms,  yenyoOnienue NpeoCcmasieHuti O HAYYHLIX Memooax HNO3HAHUA,
HeobX00UMbIX O/ NPUOOPemeHUsi YMeHUl OPUEHMUPOBAMbCS 8 MUpe 8eujecms U
00BACHEHUS. XUMUYECKUX ABTEeHUl, UMEIOWUX Mecmo 6 npupooe, 8 NpaKmuieckou
0esimenbHOCMU U NOBCEOHEBHOU HCUZHUL.

B nnane peanuzayuu nepgoouepeonvix 80CnUmMamenvbHblX U pazeuearoujux
@YHKYULL YeroCcmHou cucmemvl cpedHe20 obujeco 00paz08anus Npu U3y4eHuu
npeomema  «Xumusy Ha  yeAyONEHHOM  YPOBHE  0CO0YI0  AKMyAalbHOCHb
npuobpemarom maxkue yeau u 3a0ayu, Kax:

gocnumatue Y0eHrcOEHHOCMU 8 NO3ZHABAEMOCMU ABIEHULL NPUPOObL, YEANHCEHUSL K

npoyeccy meopuecmsa 8 001acmu meopemudeckux U NPUKIAOHbIX UCCAe008AHULL

6 Xumuu, qupMupoeaHue MUPOBO33PEHUA, coomeenicmeayrouieco
COBPEMEHHOMY YPOBHIO pa3eumus HAYKU, paseumue momueayuu K
06yl{€HZﬂO u NO3HAHUIO, cnocobnocmeti K CAMOKOHmMPOJio U

CaAMOB0CNUMAHRUIO HA OCHOBE YCBOEHUA 061/0;8118]1066"[66'1('14)6 L;@HHOCWI@MV,' paseumue
Nno3HaeamejlbHblX UHmMepecos, UHMeJIEKNYAJIbHbIX U MEOPYECKUX cnocobnocmell
06)/'{(1}01/141/{)(6’}1, (])opfwupoeaHuey HUX CO3HAamelbHO2cO0 ONMHOUEHUA K

Ccamoobpa3zo8anuI0 U HeNnpepblBHOM) 00PA308AHUI0 KAK YCIIOBUIO YCHEUHOU
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npogeccuonanvrol u obujecmeeHHou  O0esamenbHoC,

omeemcmeerHo20

OMHOWEHUsL K CBOEMY 300P06bl0 U NOMPEOHOCMU 8 300p0BOM 00pa3e HCUSHU,
Gdopmuposarue ymeHuli U HABLIKO8 pPA3YMHO20 NPUPOOONOJIb308AHUS,

paseumue

9KON02UYECKOU KYIbMypbl, HpUuoOpemeHue onvima o0uecmeeHHo-no1e3HOl

9KON02UHECKOU OesimelbHOCmU.

[lenn u 3amauum u3ydeHUs TMpeaMeTa «XUMHUS» TMOIYYHId MOAPOOHYIO
METOAUYECKYI0 MHTEpHpeTanulo B paszgene nporpammsl  «llimanupyemsie
pe3ysbTaThl OCBOCHMS IpeAMETa», Omarojmapss ueMy o0OecreyeHo 4YETKoe
IIPEACTABICHUE O TOM, KaKU€ 3HAaHUA U YMEHHS HMMEIOT IPSIMOE OTHOLICHUE K

peann3anr KOHKPETHOW LIEH.

MECTO YYEBHOI'O ITPEJMETA «XUMUS» B YYEBHOM IIJIAHE
B cucreme cpegnero obmero odopazoBaHus «XuMUs», U3ydaemas Ha 0a30BOM
YpOBHE, MpH3HAHA O0sA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJISIIMM B COCTaB
npeaMeTHo  oOnact  «EctecTBeHHbIe HaykuW». OOIee YHCIO  YacoB,
PEKOMEHAOBaHHBIX 17151 M3yueHus: xumuu — 70 gacoB: B 10 kmacce — 35 yacos (1

gac B Henento), B 11 kmacce — 35 gacoB (1 yac B Heneo).

VYueOuslit mpeaMeT «XuMuUsh» yriyOJIEHHOTO YPOBHS U3YUYEHUSI BXOJIUT B COCTaB
npenmeTHoi obnactu «EcrecTBeHHBIC HAyKW». Ero u3ydenue npeaycMoTpeHo B
KJIaccaxX €CTECTBEHHOHAYYHOTO MPOQUJis, HapUMEp XUMHUECKHUX,
XUMHUKOOMOJIOTHYECKIX U METUITMHCKHUX. B 3THX Kjlaccax u3ydeHue JaHHOTO
npeaMeTa MNpeaycMoTPeHo B 00bEME YueOHOM HArpy3KU HE MeHee 3 4 B HEJIEIIO.
OO611ee Yrciio 4acoB, PEKOMEHI0BAaHHBIX JIJISl U3YUEHUS] XUMUU Ha yTIyOJIEHHOM
ypoBHe, — 210 gaco: B 10 kinacce — 105 ygaca (3 uaca B Henento), B 11 knacce —

105 gaca (3 yaca B Hezelo).
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ITpu dbopMupoBaHUU o0pa3oBaTeNbHO opraHu3anuen
MyJIbTHIIPO(UIbHOTO yuebHoro riana s 10 m 11 kimaccoB ycTaHaBIUBaeTCA
yueOHas Harpyska 1o npeamery « Xumus» ajsi 6a30Boro ypoBHs B o0beMe 1 yac B
Heneno (35 4 B rox), a AN yriyOJaEHHOTO YPOBHS ClIeAYIONMM oOpa3zom: | yac B
Hezemo 3a cuetr ob0a3aTenbHor yactu OOIT COO u 2 yaca 3a cuer wactu OOII
COO =Ha ponoimHUTENbHbIE Yy4yeOHbIE TpenMeTsl. Takum oOpa3om, s
oOyJaromuxcs, BHIOPABIIMX YIIIyOJEHHOE H3yUyeHUE XUMHH, ydeOHas Harpyska
ycTaHaBiMBaeTcs Takoke 3 yaca B Henemo (105 4 B rox), 3T0 MpaBOMEPHO, €CiH
MakcUMajbHas yuyeOHasi Harpy3ka HE MpPEBBIIIAET MAaKCUMAJIbHO JOMYCTUMYIO
y4eOHYIO Harpy3Ky B HEJEIIIO.

B TemarmueckoM IUTAHMPOBAaHWHM YKa3aH pe3epB Y4YeOHOTO BPEMEHH,
KOTOPOE€  PEKOMEHIYyeTCS sl  peanu3ali  aBTOPCKUX  IOAXOAOB  TI0

MCIIOJIB30BaHUIO pa3HOOOpa3HBIX (POPM OpraHu3anuu yueOHOro mpoiecca.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «XUMMUSA»

®I'OC  ycraHaBimMBaeT  TpeOOBaHUS K  pE3yJbTaTaM  OCBOEHUS
oOyyJaromuMucs MporpaMMm cpeaHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
MeTanpeMETHbIM U TpeaMeTHbIM). [lomydeHne XumMHUecKoro oOpa3oBaHUs
0asupyercs Ha OCHOBHBIX JMUJIAKTHUYECKUX MPUHIUIAX OOy4deHHs (HAy4YHOCTH,
CUCTEMHOCTH, CHUCTEMAaTUYHOCTH, IOCTYIHOCTH, CBS3M TEOPUU C MPAKTUKOH,
HArJSAHOCTH ®  1p.), HAa TPUMEHEHWH COBPEMEHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHHA C Y4ETOM MEXaHH3MOB JOCTI)KECHHUS BCEX MJIAHUPYEMBIX Pe3yIbTaTOB
OCBOCHMSI OCHOBHOM 00pa3oBaTenbHOW Mporpammel. HayuHo-meTonnueckoin
OCHOBOM Ui pPa3pabOTKH IUJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSA MpOrpaMm

CpeaHero 001Iero 00pa3oBaHus SBISCTCS CUCTEMHO-IEATCIIBHOCTHBIN ITOIXO/I.
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JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMH C CHCTEMHO-JEATEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJhTAaTOB OCBOCHHUS TpeaMeTa «XUMUS» Ha YPOBHE CPEIHETO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMIUE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMUCA POCCUMCKOM TpPaXXJaHCKOM HIEHTUYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIEHOCTH M CaMOOTIPEICIICHHIO;

H&HHQHGNKHMBaHHHJ{O6quHHKL

I[EeJICHANPABIICHHOS PAa3BUTHE BHYTPCHHUX YOEKIECHWN JMYHOCTH HA OCHOBE

KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;
TOTOBHOCTh U CHOCOOHOCTh OOYYarolmMXcsi PYKOBOJACTBOBATHCS B  CBOEH

JESITETbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIUMU ETOCTHON

CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4KUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH LIETTU

Y CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS NpeAMETa «XHUMHS» JIOCTUTAIOTCS B
€IUHCTBE YuyeOHOM W BOCHUTATENbHOM JesaTenbHOocTH OpraHuzanuv B
COOTBETCTBUM €  TYMAaHUCTUYECKUMH,  COLMOKYJBTYPHBIMU,  JYXOBHO-
HPABCTBEHHBIMU LICHHOCTSIMU U HJI€allaMU POCCUMCKOTO TPaKIaHCKOTO 0OIIIECTBa,
MPUHSATHIMHE B OOIIIECTBE HOPMaMU M MPaBUJIAMU TTOBEJEHUS, CIIOCOOCTBYIOIIIMMHU
MpOIIECCaM  CaMOIIO3HAHUs, CaMOpPa3BUTHUS KM HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YyYarOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHHUS MpeaMeTra «XUMHS»  OTPAKAOT
c(hOpMUPOBAHHOCTh ONBITa IMO3HABATEIIBHOM U TPAKTHUUYECKON JESITEIHbHOCTH
0oOydJaromuxcsl Mo peain3aluy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIC B

qacCTHu.

1. I'pasknaHCcKOro BOCIMTAHUSA:
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OCO3HAHMS OOYYAIOIIMMUCS CBOMX KOHCTHUTYIMOHHBIX MpaB W O0OsI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEICTABICHUS O COLIMAIBHBIX HOPMAaX U MPABUIIAX MEKINYHOCTHBIX OTHOLIEHUHN
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENbHOCTH IMPHU CO3JaHUM y4eOHBIX
MPOEKTOB, PEIICHUU YYCOHBIX U T[O3HABATENIbHBIX 3a]ay, BBINOJHECHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI

APYIuXx IIpHU aHAJIU3C PA3JINYHBIX BUIOB y‘{€6H0ﬁ ACATCIIBHOCTH,

2. Hanl/IOTI/I‘leCKOFO BOCIIMTAaHUA:

LEHHOCTHOIO  OTHOIIEHHWSI K HCTOPUYECKOMY M HAYYHOMY  HACIIEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUS K TMpOIecCY TBOpPUECTBA B O00JACTH TEOPUU U MPAKTUYECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKCHUSA HAYKU €CTh PE3yJbTaT
JUIMTEIbHBIX HAOJIOJCHUHN, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOMCKOB,
ITOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B TOJYYEHHH WU TOCJICAYIOMIEM aHAIU3E
uHpopMalMu O TEPEAOBBIX JOCTHUKEHUSIX COBPEMEHHON OTEYECTBEHHOM

XUMMU;

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUSI: HDABCTBCHHOI'O CO3HAHMA,

OTHYCCKOI'O ITIOBCACHU A,

CITOCOOHOCTH OIICHNBATHL CUTYAllNH, CBA3aHHBIC C XUMWUYCCKUMU SABJIICHHUAMU, U
INPUHUMATb OCO3HAHHLIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHEIC

HOPMbI 1 ICHHOCTH,
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TOTOBHOCTH OLICHUBAaThb CBOE IIOBEJACHHUE U IMOCTYIIKKN CBOHUX TOBapI/II]_[eﬁ C
HOBI/IHHﬁ HPAaBCTBCHHLIX W IIPABOBBIX HOPM M OCO-3HAHHC HOCJIGI[CTBI/Iﬁ O9THX
IOCTYIIKOB,

4. @®opMHPOBaHUS KYJbTYPbI 310POBbS:

NOHMMAaHHs  IICHHOCTEH  3I0poBOro W  Oe3omacHOro oOpas3a  JKH3HHU;
HEOOXOIMMOCTH

OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY M TICUXHYECKOMY
3JI0POBBIO;

coOoicHUsT TMpaBuwyi Oe30macHoro oOpalieHus C  BellecTBaMu B OBITY,
MOBCEHEBHOM KU3HU U B TPYIOBOM JEATEILHOCTH;

MOHUMAaHUS [EHHOCTH MPaBUJI UHIUBUYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUSI B CUTYAIIUSX, YTPOKAIOIIMX 370POBBIO U JKU3HU JIIOJICH; OCO3HAHUS
MOCJICICTBUA W HEMPHUATHS BPEIHBIX TMPUBBIYEK (YHOTPEOJCHHS aIKOTOJI,

HApPKOTHKOB, KYpEHHS);

S. TpynoBoro BocnuraHus:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4e0HO-UCCIIEI0BATENBCKON
NEeATEIbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM W APYrMX BHJAX
NEATEIIbHOCTH;

YCTAHOBKM HA AaKTUBHOE y4acTHE B PELICHUM INPAKTUYECKUX 3a1ad COLMAIBHOU
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbl);

MHTepeca K NPaKTUUECKOMY U3YYEHHIO TPOPECCH pa3IMuyHOro poja, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS NMPEAMETHBIX 3HAHUHN 11O XHUMUH;

YBOXKEHUS K TpyHdy, JIOASIM TpyAa W pe3yJibTartaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIbHOW TPAEKTOPUU 00pa3oBaHus,

Oyayuieit mpodeccur U peanu3aliil COOCTBEHHBIX KU3HEHHBIX IJIAHOB C yU4ETOM

JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, UHTEPECOB U MOTpeOHOCTEH

00I11eCTBa;
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6. DKOJOrM4ecKoro BOCIUTAHUA:

HKOJIOTHYECKH I11eJ1IeCO00pa3HOr0 OTHOIICHHUS K MpPUPOJie, KaK MCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

MOHMMAaHUA TJO0ATFHOTO XapakTepa SKOJOTHYECKHX MpoOsieM, BIUSHUS
PKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHON Cpe.bl;
OCO3HaHUsI HEOOXOJAUMOCTH MCIOJIb30BaHUS TOCTHXKEHUN XUMUU IS PEIICHUS
BOIIPOCOB PAIMOHAIBHOIO MTPUPOJONOIb30BAHHS;

aKTUBHOTO HEMPUATHS JIEHCTBUN, MPUHOCSIIIMX BPEl OKpYKaroUeh MPUPOIHOM
cpene, yYMEHUsT  IPOrHO3MpOBaTh  HEOJArompUATHBIE  3KOJOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JCHUCTBUHN U PEIOTBPAIIATh UX;

HAJIM4YMS Pa3BUTOTO SKOJOIMYECKOTO MBILUIEHUS, 3KOJIOIMYECKOW KYJIBTYPHI,
OIbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B [T0O3HABATEIbHON, KOMMYHUKAaTUBHON U COLMATIbHON
IPaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTUBOCTOSTH HICOJIOTHH

xemogoOuu;

7. lleHHOCTH HAYYHOI'0 O3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUs CHEU(PUKI XUMUU KaK HayKH, OCO3HaHUs €€ posid B (OpMHUPOBAHUHN
PaLMOHAIIBHOIO HAYYHOI'0 MBILUIEHUs, CO3JAaHUM LIEJIOCTHOIO IPEACTaBICHUS
00 OKpyXaromeM MHUpe KaKk O €IMHCTBE MPHUPOAbl M YEIOBEKAa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXpaHEHUS MPUPOTHOIO
paBHOBECHS,

yOeXIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMUU JJI COBPEMEHHOW LIMBUJIU3AINU: B
e€ TYMaHUCTUYECKOM HAIMPaBJICHHOCTH M BaKHOW POJIM B CO3/IaHUHM HOBOM 0a3bl
MaTepUAbHOW KYJNbTYPBI, PEIIEHUU TI00aTbHBIX TPOOJIEM YCTOMYHUBOTO

Pa3BUTHSL YEJIOBEYECTBA — CBIPbEBOW, DJHEPrE€TUUYECKOM, MHUIIEBOW U
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HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIHIIMHBI, 00CCIICUEHUN yCIIOBUN
YCHCIIHOTO TPyJa M SKOJOTHYECKH KOMGBOPTHOH KHU3HM KaKIOro 4YiIcHA
00IIIECTBA;

CCTCCTBEHHO-HAYYHOW T'PaMOTHOCTH: IIOHUMAaHHS CYIIIHOCTH METOJOB ITO3HAHMS,
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy9aeMbI€ 3HAHUS IS aHAIN3a U OOBSICHEHUS SBICHUN OKPYKAIOIIETO MUPA
U TMPOUCXOMANIMX B HEM HW3MEHEHHWH; yMEHHUS JellaTb OOOCHOBaHHBIC
3aKJIFOYCHUS Ha OCHOBE HAyYHBIX ()aKTOB M HMMEIOIIMXCS JIAHHBIX C IEJIBIO

MOJTy4YECHUS

AOCTOBCPHLBIX BBIBOIOB,

CITOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIH30BAaTh XMMHYECKUE 3HAHUS 1 pCIICHHA
HpO6JI€M B PCAJIbHBIX JKNU3HCHHBIX CUTYAllUAX

HHTCPCCA K IIO3HAHUIO U I/ICCJIeI[OBaTGJ'ILCI(Oﬁ ACATCIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K

aKTUBHOMY TIOJyUCHHIO HOBBIX 3HAaHUH 1O XUMHHU B COOTBETCTBHH C
YKU3HCHHBIMH ITOTPEOHOCTSIMHU;
WHTEpeca K OCOOCHHOCTSIM TpyAa B pas3iuuHbIX cdepax mnpodeccroHambHON

JCATCIBHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS y4eOHOTO mpeaMeTa «XHUMHS» Ha
YpOBHE CpeaHero oOmero o0pa3oBaHUs  BKJIIOYAIOT:  3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHUS o0yJaroIuXxcs MEXIUCITUTUTMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAYYHBIC TIOHATHSI, OTPAKAIOIINE IIEJIOCTHOCTh HAyYHOMH
KapTUHBI MHpa # CHe-IMMPUKY METOJOB TO3HAHUS, WCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBJIICHHUE, ITPOIIECC, CUCTEMA,

Hay4YHBIM (akT, TPUHIMUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
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UCCIIeIOBaHNEe, HAOMI0/IEHNE, U3MEPEHHE, SKCIIEPUMEHT U Jp.); YHUBEpPCaJIbHbIC
yueOHble JelcTBUA (IO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYJSATUBHBIE),
obecneunBaromye GopMupoBaHne PyHKIIMOHAIBHON IPaMOTHOCTH U COLMATIbHON
KOMIETEHIIMM  OOy4aroluXcs; CIIOCOOHOCTh  OOyyaroluxcs HCIOJb30BaTh
OCBOECHHBIE MEKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUSA 151
yHHUBEpCaJbHbIC yueOHbIE NEUCTBUS B TO3HABATEIBHOMN U COIIMAIbHON MPaKTUKE.

MeranpenMeTHble  pe3yibTaTbl  OTPa)XarOT OBJAJACHUE YHHUBEPCAJIbHBIMU
y4e€OHBIMH  [IO3HABAaTEJIbHBIMH, KOMMYHUKATUBHBIMH M  PErYJISATUBHBIMU
JNEUCTBUSAMU.

Osniadenue yHugepCaIbHbIMU YUeOHBIMU NO3ZHABAM EJIbHBIMU OClICIBUAMU:
1. ba3zoBbIMH JJOrHYeCKHUMH JeHCTBUAMH:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENIATh UEIH JCATEIbHOCTH, 3aJaBas IapaMeTpbl H KPUTEPUH UX
JIOCTUKEHUS, COOTHOCUTH PE3YJbTaThbl JACATEIBHOCTA C IIOCTaBJICHHBIMU
LICISIMU;

MCMOJIb30BaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKYU MOHSATUN W YCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUS 111 O0BSICHEHUS OTACIBHBIX (DAaKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPHUHU IJIs KiacCH(UKAIIMK BEIIECTB U XMMHUYCCKUX
pEeaKLunii;

YCTaHaBJIMBATh ITPUUYUHHO-CJIEACTBEHHBIC CBSI3U MEXIAY M3yYaE€MBIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYXKJCHUS (MHAYKTUBHBIC, IETYKTUBHBIC, IO aHAJIOTUN),

BBISIBJIATH 3aKOHOMEPHOCTA M TMPOTHBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX,

bopMyIUPOBATH BBIBOBI U 3aKIIFOUCHUS;
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MPUMEHSITh B TPOILIECCE MO3HAHUSI MCIOJIb3YyEMbIE B XHMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJENH, TMPeoOpPa3OBbBIBATH MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI) JJIEMEHTa, XUMHuYecKas (opmylia, ypaBHEHHE
XUMUYECKOM peakiuu — TpU pEHIeHUH Y4YeOHBIX I[103HABATEIbHBIX M
MPAKTUYECKUX 3aJ]iay, MPUMEHSATh Ha3BaHHbIC MOJCJbHBIC MPEACTABICHUS IJIsI
BBISIBJICHUSI XaPAKTEPHBIX MPU3HAKOB M3YYA€MbIX BEIIECTB M XUMHUYECKHUX

peaxkuuu;

2. ba3oBbiMu uceiaIea0BaTeJIbCKUMHA I[eﬁCTBI/IﬂMl/IZ

BJIaICTb OCHOBaAMHW MCTOJOB HAYYHOI'O IIO3HAHHMA BCIONCCTB W XHMHYCCKHX
peaKHHﬁ; q)OpMYJII/IPOBaTL ocan KW 3aJadu  HUCCICHOBaHUs, HCIIOJIIB30BATb
IIOCTABJICHHBIC H CaMOCTOATCIIBHO C(I)OpMy.HI/IPOBaHHBIG BOIIPOCBI B Ka4YCCTBC
HHCTPYMCHTA IIO3HAHUWA W OCHOBBI IJIA (1)0pMI/IpOBaHI/I$I T'UIIOTC3bI 110 IIPOBCPKCE

IMPaBUJIbHOCTH BbBICKA3bIBACMbIX CY)KﬂeHHﬁ;

BIAJCTh HABBIKAMH  CAMOCTOSITEIPHOTO  TUTAHWPOBAHWUS W MPOBEACHUS
YYCHHYECKUX JKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMOAaTh 3a
XOJIOM TIPOIlECCa, CaMOCTOSITEIbHO  MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynmupoBaTh 000OIIEHWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3YNbTATOB HUCCIEAOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJAEIIAHHOMN
pabore;

npuoOpeTaTb  ONBIT  YYEHWYECKOW  MCCIEIOBAaTEIbCKOM M NPOEKTHOU
NEATETLHOCTH, TPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIEHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTHUYCCKUX 3a/1ad, MPUMCHCHHIO pPa3TMYHBIX

MCETOJOB ITO3HAHUA,

3. Pa6oroii ¢ undopmManmei: OpUEHTUPOBATHCS B PA3JIMUHBIX UICTOUHHKAX
uHbopMaIuu (HayqIHO-TIOMYJISIpHAS TUTEPATypa XUMHUECKOTO COJIEPKaHMUSI,

CIIpaBOYHBIE IOCOOUS, pecypchl HTEpHETA), aHATU3UPOBATH MH(HOPMAIIHIO
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Pa3TUYHBIX BUJOB ¥ (JOPM MIPEACTABICHHUSI, KDUTHYECKH OLICHUBATH €€

JIOCTOBEPHOCThH ¥ HEMPOTUBOPEUYNBOCTD;

bopMyIPOBATH 3aIIPOCH] ¥ MPUMEHSTH PAa3JIMYHBIE METOIBI MIPU TTOMCKE U 0TOOpE
uH(popMaIuu, HeOOXOIUMOM ISl BHITIOJIHEHHSI YU€OHBIX 3a/1ay OMpPenesIEHHOTO
THUIIA;

puoOpeTaTh OTIBIT MCIOJIb30BaHUSI  WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOUPATh ONTUMANIBHYIO OPMY MpeicTaBlIeHUs HHPOpMaAITUu
(cxembl, Tpaduku, AUMArpaMmbl, TaOJMIIBI, PUCYHKH M T. II.); MCIOJIb30BaTh

HAyYHBIN SI3bIK B KA4ECTBE CPEJCTBA MpU padOTe ¢ XMUMHUYECKOW MH(MOpMaIUei:

MPUMEHSTH MEXKITpeAMETHbIC ((PU3NUEeCKUEe U MAaTEMATUYECKUE) 3HAKU U CUMBOJIBI,

dbopmyIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh u HpGO6p330BI>IBaTI> 3HAaKOBO-CHUMBOJIMYCCKHC CpCaCTBa
HarjiiaHOCTH.

Ognaoenue YHUBEPCATIBHBIMU KOMMYHUKAMUBCHBIMU delicmeusamu:

3a/laBaTh BOMPOCHI TIO CYIECTBY OOCYXKIaeMOW TeMbI B XOJIe JMajora W/Wiu
JUCKYCCUHW, BBICKa3bIBaTh WU, (GOPMYIUPOBATH CBOU  MPEAJIOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS ITPEIJIOKEHHON 3a1a4H;

BBICTYNIaTh C IIPE3CHTALMEd PE3YyJbTATOB II03HABATEIIBHOU JEATEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIA COBMECTHO CO CBEPCTHUKAMHM IMpHU
BBITIOJTHEHUU XMUMHUYECKOTO0 JAKCIEPUMEHTa, MPaKTUUYEeCKO paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, PeaIM3alluy y4eOHOT0O MPOEKTa U
(GbopMyIMpPOBaTh BHIBOJBI M0 PE3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TIO3UIUH B X0JIe 00CYXICHUSI 1 0OMEHA MHEHUSIMU.

Osnaoenue YHUGEPCANbHBIMU DezynamueHbimMu oelicmeuamu:

CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYLIECTBJSATH CBOK)  IO3HABATEIIBHYIO

ACATCIIbHOCTDb, OIPCACIIAA ec oejan #n 3aaa4d, KOHTPOJIHMPOBATL WM 110 MCEPC

28



HEOOXOJMMOCTH KOPPEKTUPOBATH IMpeajaraeMblii anroputM JEHCTBUM mpu
BBIMIOJJTHEHUM Y4YEOHBIX M UCCIENOBATEIbCKUX 3a/1ay, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CHOCOO KX pEUIEHHs C Y4E€TOM IIOJY4YEHHUS HOBBIX 3HAHHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLICCTBIIATh CAMOKOHTPOJb CBOCH IEATEIBHOCTH HAa OCHOBE CaMOaHalIu3a U

CaMOOICHKH.

NNPEIMETHBIE PE3YJIBTATbHI

[IpenMeTHblE  pe3ynbTaTbl  OCBOGHHUS  NIPOrpaMMbl  CPEIHEro  0OIIEro
oOpa3oBaHMsI IO XMMHUU Ha 0a30BOM YypOBHE OPHEHTHPOBAHBI Ha OOecleueHHUe
IPEUMYIIECTBEHHO 00111€00pa30BaTEIbHON M OOLIEKYJIbTYPHOM MOJArOTOBKHU
oOyuvaromuxcsd. OHM BKIIOYAKOT: cnenuuyeckue s y4eOHOro mnpeamera
«XUMHS» HaAy4dHbIE 3HAHUSA, YMEHHUS M CIOCOObI JIEUCTBHM IO OCBOEHHUIO,
MHTEPHPETALNUN U IPEOOPA30BAHUIO 3HAHUI, BUIBI I€ATEIBHOCTH MO MOJIYYEHHIO
HOBOI'O 3HAaHUS U NPUMEHEHUIO 3HAaHWM B Pa3IUYHBIX YYEOHBIX M PEAJTbHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMHEM.

B mporpamme 1mo XuMuM NPEAMETHBIE PE3YJIBTATHI MPEACTABICHBI O TOAaM

U3ydeHHUs KaK Ha 0a30BOM, TaK U Ha yeny0iéHHOM YPOBHSX (BBIACIICHO KYPCUBOM).

B 10 kiacce npeaMeTHble pe3yabTaThl 0CBOeHHs Kypca «Opranundeckas

XHUMUSD» OTPAKAIOT:

1) cgopmuposannocmev  npedcmaenenuti: 0  XAMHYCCKOW  COCTaBIIAIOIICH
€CTCCTBCHHOHAYYHOH KAapTUHBI MHUpA, POJIM XHMHUU B TIO3HAHWUW SIBICHHM
npuUpoabl, B (HOPMUPOBAHMHM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOMW JUIsl PEIIeHUsT MPAKTUYECKHUX
3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U

IIPUPOJTHOM CpEJIE;
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2)

3)

4)

9)

énadenue  CUCTEMOW  XMMHUYECKMX  3HAaHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraruue MOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, JJIEKTPOHHAs
o0o0JIouKa aToMa, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMHUECKasl CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpallEHHas),
MOJIb, MOJISIpHAasT ~Macca, MOJSIPHBIH  00BEM, YIIEpOAHBIA  CKEJeT,
(yHKIIMOHATIBHAS TPYIINA, PaauKal, U30MEpHs, U30MEPbI, TOMOJIOTUUYECKHIA
psa, TOMOJIOTH, YTJIEBOJOPObI, KUCIOPOJA- U a30TCOAECPIKAIIINE COCAUHEHUS,
MOHOMEpP,  IOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHSI); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUSI OPraHUYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHMs] MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XHMMHH; MHUPOBO33PEHUYECKME 3HAHUS, JIEKAIIUEe B
OCHOBE MOHHMMAaHHUS NPUYUHHOCTA W CHUCTEMHOCTH XUMUYECKUX SIBJICHHM,
(haKTOOTMYECKHE CBEAEHUS O CBOMCTBAaX, COCTABE, NOJYYEHUH U 0€30IMaCHOM
UCIIOJIb30BaHUU BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U IMPAaKTHUYECKOM
NEATEIBHOCTH YEJIOBEKa;

copmMUpo8aHHOCMb YMEHUll 6blAGNIAMb XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBA3b, UCHONb306aMb COOTBETCTBYIOIINE MOHITHS
IpU OINKCAaHWU COCTaBa, CTPOEHUS M MPEBpPALICHUH OpPraHUYECKUX
COCJIMHCHMUI;

cPopMUpo8aHHOCMb YMEHUl UCNOIb306aMb XUMHUYECKYI0 CHMBOJMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH, COKpalEHHON)
(GopMysl OpPraHMYECKHMX BEIIECTB M YPaBHEHUM XUMHUYECKUX PpEaKIIMii;
U320Maenueams MOAEIIA MOJIEKYJI OPraHWUYECKUX BEIECTB ISl WILTIOCTPALUN
UX XMMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS;

copmMupo8aHHoCmb YMEeHUll YCmanaeIueams IMPUHAJIEKHOCTb M3YyYEHHBIX
OpraHUYECKUX BEIIECTB IO HMX COCTaBYy U CTPOEHHUIO K ONpenelEHHOMY
KJIacCy/TpylIe COeOUHEHUN (yriaeBOJOPOABI, KUCIOPOA- U a30TCOAEpIKALUE
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6)

7)

8)

COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COCIMHEHUS); 0asams UM Ha3BaHUS IO
cucrematudeckord HomeHkinarype (IUPAC), a Takyke NpUBOAUTH TPUBUAIIBHBIC
Ha3BaHUS OTACTHHBIX OPTAaHUYECKUX BEIIECTB (ITHIICH, MPOMIIICH, alleTHIICH,
STUIICHTIIMKONb,  TAUIEpUH, (eHom,  Qopmanbaerun,  aneTalbIerH/,
MypaBbUHAas KHCIOTA, YKCYCHas KHCIOTa, OJEMHOBAs KHUCIIOTa, CTEapUHOBAs
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0JI03a, TIUIIH);

cpopmuposannocms  ymeHus onpedeisims BUIbl XUMHYECKOW CBA3H B
OpPTaHUYECKUX COSAMHECHUSX (OJUHAPHBIC U KPATHBIC), KOBANECHMHASL U UOHHAS

CB513b, 0- U P-C6513U, B0OOPOOHASL C8A3b);

chopmuposanHocmes  ymenusi noomeepiHcoams Ha KOHKPEMHbIX Npumepax
xapakmep  3A8UCUMOCMU  PEAKYUOHHOU  CNOCOOHOCMU — OP2aAHUHECKUX
COCOUHEHULl Om KPAMHOCMU U MUNA KOBANCHMHOU C853U (0- U T-C653l),
63AUMHO20 GIUSAHUS AMOMOS U 2PYNN AMOMOS 8 MONEKYIAX,
chopmMuposanHoCms  yMeHUs NPUMeHsAMsb TIOJOKEHUS TEOPUH CTPOSHUS
opranuueckux BemectB A. M. BbytiepoBa s 0OBSICHEHHMS 3aBHCUMOCTH
CBOHMCTB BEMIECTB OT WX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHHUS MacCChI
BEIIECTB;

chopmuposanHocmes — YMEHUll — Xapakmepuzoeams — COCTaB,  CTPOCHHE,
(bU3UYECKHE U XUMUUECKHE CBOMCTBA TUITUYHBIX MPEJICTABUTEIICH Pa3IMUIHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB (METaH, 3TaH, THIICH, NMPONUJICH, alleTUJICH,
oyranuenl,3, metunOyranuen-1,3, 6€H30J, METaHOJ, 3TAHOJI, ITUICHTJIUKOJIb,
TJIAIIepYH, (DEHOI, alleTaIbIeT /I, MypaBbUHAS U YKCYCHAsI KUCJIOTHI, TJIIOK03a,
Kpaxmay, [eJUTI003a, aMHHOYKCYCHAash  KHUCJIOTA);  WLIHOCMPUpO8amo
TCHETHYECKYI0 CBSI3b MEXKIYy HHUMH YPaBHCHUSMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIT,
chopMUPOBAHHOCMb  YMEHUUl  Xapakmepu3oeams  COCMAs,  CMpoeHue,

qbus’ultecmte U Xumuyeckue ceoucmea munuyHblx npe()cmaeumeﬂeﬁ PAaA3TUUHbIX
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9)

K1Acco8  Op2aHU4ecKux Gewecms: aiKamos, YUKIOAIKAHO8,  AJIKEHOS,
AIKAOUEHO8, AIKUHO8, APOMAMUUECKUX Y2/1e6000P0008, CNUPMO8, Alb0ecU)08,
KemoHo8, KapOOHOBLIX KUCIOM, NPOCMbIX U CIONACHBIX IQDUPOS, IHCUPOS,
HUMPOCOEOUHEHUU U AMUHO8, AMUHOKUCIIOM, OelK08, Y21e80008 (MOHO-, Ou- U
NOIUCAXAPUO08), ULTIOCPUPOBAMb 2EHEMUUECKYI0 C853b MeHCOy HUMU
VPAGHEHUAMU COOMBEMCMBYIOWUX XUMUUECKUX PeaKyuli ¢ UCNONb308AHUEM
CMPYKMYPHBIX DOPMYIL;

copmMupo8aHHoCmy yMeHUs XapaKmepu3o6ams UICTOYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi (HeTh, TPUPOJIHBIA Ta3, Yrojib), CHOCOOBI WX TEepepabOTKU U

PaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

10)cipopmuposannocmo  ymenuti npogooums BBIYMCICHHS 10 XUMHYECKUM

YPaBHCHUAM (MaCCI)I, 06’béMa, KOJIM4YCCTBa HCXOJHOI'0O BCIICCTBA HJIN
IMpOAYKTa PCAaKIMUU II0 H3BCCTHBIM MAcCCC, 06’I)éMy, KOJIMYCCTBY OAHOI'O H3

MCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIIUN);

11) cghopmuposannocms  ymenuii  61adems CUCTEMOH 3HAHUH 00 OCHOBHBIX

METO/IaX HAyYHOTO IIO3HAHUS, MCIIOJB3YEMbIX B XUMHM NIPU U3YUYCHUU
BEIIECTB M XMMUYECKHUX SIBICHUW (HAOJIOJEHUE, U3MEpPEHHUE, IKCIIEPUMEHT,
MOJENUPOBAHUE), UCHONL306AMb CUCTEMHbIE XHUMHYECKUE 3HAHUA s
IPUHATUS PELICHUHM B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX, CBA3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

C(i)OpMMpOGCZHHOCWlb 6IAOCHUSL CUCMEMOUl 3HAHUL O eCcmeCme€erHHOHA)YYHblX

Memooax  nosHamusi ~——  HAOAOOeHUU,  UMepeHul,  MOOeIUPOSaAHUl,
9KCnepumeHme
(peanvrom u MbICICHHOM) U YMEHUSl NPUMEHAMb SMU  3HAHUSL,

C¢0pMMpO@ClHHOCWlb YMEHUA NPUMEHAMb OCHOBHble onepayuu MBICTIUMENbHOU
oessmenbHoCmu — aHaIu3 u CuHmes, cpasHerue, 0606W€Hu€, cucmemamuzayuio,

6blie/leHUe npuqano—CJze()cmeeHHblx ceszell — 0Nl U3ydeHusl CcB0lCme eeulecme u

XUMUYECKUX peam;uﬁ;
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12) cipopmuposannocme ymenuii cobaodams npasuia MOIB30BAHUSI XUMHUYECKOM
TIOCY/ION M JTabOopaTOPHBIM OOOPYIOBaHUEM, a TAKXKe MpaBuUiia OOpAIICHUS C
BEIICCTBAMH B  COOTBETCTBUM C HMHCTPYKIUSAMH TIO  BBIMOJHCHHIO
71a00PaTOPHBIX XUMHYECKHUX OIBITOB;

13)cpopmuposannocmev  ymenuti naaHuposamv W GbINOIHAMbL XUMUYCCKHIA
OKCIIEPUMEHT (TIPEBPAIICHUS OPTaHWYECKUX BEIIECTB MPU HArpeBaHUH,
MOJIyYeHUE OTUJICHA W M3YYCHHE €ro CBOWCTB, KAa4YECTBEHHBIC pPEaKIINH
OpPTaHMYECKUX BEIIECTB, JCHATYpalUs OCIKOB MPH HArpeBaHUM, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBUU C IMPaBUJIAMU TEXHUKH O€30MACHOCTH IPH
oOpaIieHuu ¢ BEIIeCTBaMU U JIA0OPAaTOPHBIM 000PYI0OBAaHUEM, NPEOCmasIiamb
pe3yNbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3alliuCH ypaBHCHHM
COOTBETCTBYIOIIMUX PEAKIIUN U (hopmynupoeams BEIBOABI HA OCHOBE 3TUX
pE3yNbTaTOB;
copMuUpOBaAHHOCIb YMEHUL. CaAMOCMOAMENbHO NIAHUPO8AMb U NPOEOOUND
XUMUYECKUUl dKCnepumenm (NoayyeHue u u3yyeHue CE0UCME OpPeaHU4ecKux
gewecms, KauecmeeHHble peaxkyuu yeie8000po008 pAa3IUiHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUYUX OpeaHu4ecKux sewecms, peuienue
IKCNEPUMEHMANILHBIX 3A0aY NO PACNO3HABAHUIO OP2AHUYECKUX Beujecms) ¢
coOnodeHueM npasuil  Oe3onacHo2o  obpaweHus C - Gewecmeamu U
aabopamopubiM  060py0o8anuem, QopmMyIuposams yeaib  UCCLe008aHUS,
npeocmasiame 8  pPA3IUYHOU — opme  pe3yibmamvl  dKChepumeHmd,
AHAU3UPOBAMb U OYEHUBAMb UX 00CMOBEPHOCb,

14) cchopmuposannocmo  yMeHUll  KpUMuyecku aHAIU3upo8ams XUMHYECKYIO
uH(pOopMaIIO, TOJIydaeMyto U3 pa3Hbix ucrounukoB (CMU, UuTepHer u ap.);
CPOpMUPOBAHHOCINL ~ YMEHUL:  OCYWEeCmBIAMb  YeleHANPABIeHHbI  NOUCK
XUMUYeCcKoUu UuHgopmayuu 6 pasiuyHbIX UCMOYHUKAX (HAYYHAs U YYeOHO-

nHayunas aumepamypa, CMU, Unmepnem u 0p.), Kpumuiecku aHaIu3upo8ams
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Xumuweckyro ungopmayuio, nepepabamvléams e€ U UCNOIL30BAMb 8
COOmMBemcmeaul ¢ NOCMABIeHHOU YueOHOU 3adayell

15)chopmuposannocms ~ ymenuit  cobnooamv  npasuia  dKOJIOTHUYECKU
11eJecoo0pa3Horo MoBeACHUs B OBITY W TPYAOBOH JESITEIBHOCTH B IEIAX
COXpAaHEHHUS CBOEro 3J0pPOBbS M OKPYXKaIOIIEH MPUPOTHONH  CpEabl;
0CO3HA6amMb OTMACHOCTh BO3JICUCTBHUS Ha YKHUBBIC OPraHU3MBbI ONMpPEACIEHHBIX
OpraHUYeCKUX BENIeCTB, MoHumasi cmbici nokazatens I[IJIK (mpenenbHoi
JOITYCTUMOM KOHUEHTPALMH ), NOACHAMb HA IPUMEPAX CIOCOObl YMEHbBIICHUS
Y MIPEOTBpAIECHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKa,;
AHATU3UPOBAMb Ye1ecO0OPA3ZHOCb NPUMEHEHU. OPSAHUYECKUX —Beujecms 8
NPOMBILUAEHHOCIU U 8 ObIMY C MOYKU 3PEHUST COOMHOUEHUSL PUCK-NONb3A

16) 11 00yJaronmmxcss ¢ OTPaHHMYCHHBIMH BO3MOXXHOCTSMH 3JIOPOBbS: YMCHHE
MIPUMEHSATH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

17)ais  cienblX © - CIAO0OBHIANIMX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbepHO TOUEUHYIO cHCTeMy oOo3HaueHui JI. bpains s 3anmcu

XUMHUYECKUX (OpMYIIL.

B 11 knacce npeaMeTHble pe3yabTaThl 0CBOeHHs Kypca «O0mas u

HEOPraHuYecKasi XUMHSD OTPAKAIOT:

1) cghopmuposannocmv  npedcmaeienuti: 0  XUMHYECKOH  COCTABISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIM XHMHUU B TO3HAHHUM SIBICHUU
npuposibl, B (DOPMUPOBAHMM MBIIUICHUS UM KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS] MPAKTUYECKUX
3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3I0pPOBBIO U

MIPUPOJTHOM CPEAE;
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2)

3)

6la0eHue  CUCTEMOM  XMMHWYECKUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraI0IIKUe TOHATUS (XMMUYECKUN 3JIEMEHT, aToM, H30ToI, S-, P-,
daekTpoHHBIE OpOUTANIM ATOMOB, MOH, MOJICKYJIA, MOJb, MOJSIPHBIH 00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas
pemérka, TUNBl  XUMHUYECKUX  pEAKIU, pacTBOp,  DIECKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS JMCCOLUAIINS, OKHUCIIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pPEAKINH, XUMHUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHUS PICKTPOIUTUUECKON AUCCOLUAIINU, TIEPUOINYECKUM
3akoH JI. M. MenzaeneeBa, 3aKOH COXpPaHEHUS MAacChl BEIIECTB, 3aKOH
COXpaHEHHUSI M TMPEBpallCHUsS OHHEPrUM MpPH XUMHUYECKUX PEaKIUIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUSI,
JieXxalyMe B OCHOBE MOHUMAHUSI MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOTUYECKUE CBEIACHHUS O CBOWCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM HUCITOJIb30BAaHUU BaKHEHIIMX HEOPTAHUUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

co8pemenHble NpeocmasieHus O CMpPOeHuu eewjecmea Had amoMHOM,
UOHHOMOJNIEKYIAPHOM U HAOMOJIEKYIAPHOM  YPOBHAX, NPeOCMABNeHUsi O
MEXaHusMax XumMudyeckux peaxyutl, mepMoOUHAMUYECKUX U KUHeMUUeCKUX
3AKOHOMEPHOCMAX UX NPOMEKAHUS, O XUMUYECKOM PABHOBECUU, PACMBOPaAX U
OUCNEPCHBbIX cucmemax, axkmonozuieckue ceeoeHust 0 C8OUCMBAX, cOCMase,
nOIYyUeHUU U Oe30NACHOM UCHOIb308AHUU  BAINCHEUUUX HEOP2AHUYECKUX
geujecme 8 Oblmy U NPAKMUYECKOU 0esimelbHOCMU Yello8eKd, 0OWUX HAYYHbIX

NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,
chopMUpo8aHHOCMb YMeHUll 6blA61AMb XAPAKTEPHbIE MPU3HAKU TOHSITHIM,
YCmanaenueams UX B3aUMOCBS3b, UCHOIb308aMb COOTBETCTBYIOIIUE IMOHATHS

IIpHU OITMCAHHNHN HCOPIraHNMYCCKUX BCIICCTB U UX HpeBpameHI/HZ;
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4)

5)

6)

7)

copMUpoOBaHHOCMb YMEHUUl UCNOIb306aMb XUMHUYECKYI0 CHMBOJHKY IS
cocTaBlicHUS (OpMYyJ BEHIECTB M YPAaBHCHHHA XUMHYECKHX PEaKIIHiA;
cucrematudeckytro HomeHkinarypy (IUPAC) wu TpuBManbHblE Ha3BaHUSA
OTJICNBHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbld Tra3, YIJCKUCIBIA Tra3,
aMMUaK, ranéHasi H3BeCTh, HeTaIEHast U3BECTh, MUThEBAs COJIA, TUPHUT H JIP.);
cpopmupoeaHHocmy yMmeHutl onpeoeiams BaJCeHTHOCTh U CTENEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCIWHEHUAX pPa3IMYHOTO COCTaBa; BUJ
XUMHYECKON CBsI3W (KOBaJICHTHAsl, MOHHAs, METAaJUIMUECKas, BOJOPOJHAs) B
COCIMHEHUSX; THUIl KPUCTAJUIMUECKOW PEMIETKM KOHKPETHOTO BEIECTBa
(aToMHasi, MOJIEKYyJIIpHAsi, HMOHHAs, MeETaJUIMYecKas); XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTAHMYECCKUX COCAUHCHUMN;

chopmuposanHocms yMenus 00bACHAMb 3A8UCUMOCTb C8OUCME 8euecma om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYECKOU DeuémKy, 0OMeHHbl U
OOHOPHO-AKYENMOPHBIU MEXAHUZMBL 00PA308AHUS KOBATIEHMHOU C853U;
cpopmuposannocmy YMeHul YCMaHasIueamy MPUHAIICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K OMpPENeNEHHOMY KJIacCy/TpyIie
COeNMHEHMI (MPOCThIE BEIECTBA — METAUIBI W HEMETAJIbl, OKCH/IBI,
OCHOBaHUS, KUCJIOTBI, aM(OTEPHBIC THIPOKCHIBI, COJIN);

chopmupo8aHHOCmb YMEeHUIL: KIACCUDUYUPOBAMb. HeOpeaHUYeCKue 8euecmad
nO UX CcOCmagy, XUMudeckue peakyuu no pasiudHblM NPUSHAKAM (YUCTY U
cocmasy peazupyrowux geuecms, meniogomy d¢hgekmy peaxyuu, UsMeHeHU
cmenenel OKUCIEHUs 2JIeMeHmos8, 0OpamuMoCcmu, Y4acmuio Kamaiuzamopa u
M.n.);  CaAMOCMOAMENbHO  8blOUPAMb  OCHOBAHUS U Kpumepuu  Ons
KAAcCuuKayuy u3yuaemvlx 6eujecme u XUMU4ecKux peaxkyul,
chopmMupo8anHocmy yMeHUull packpbléams CMBICT TIEPUOJNYECKOTro 3akoHa /.
N. MengeneeBa ©  JIEMOHCTPUPOBATH €TI0  CUCTEMATU3UPYIOLLYIO,

OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKINH;
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8)

9)

chopmuposannocmes  yMeHUll  Xapakmepuzoeams SIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHYECKUX 3JIeMEHTOB 1—4 mnepuonos Ilepuoanyeckoil CUCTEMBI
xuMudeckux snemeHtoB [I. M. MenneneeBa, ucnoip3ysl MOHATUS «S-, P-, d-
AJIEKTPOHHBIE ~ OpOMTANN»,  «IHEPIETUYECKUE  YPOBHW»;,  0OBACHAMb
3aKOHOMEpPHOCTM W3MEHEHUS CBOMCTB XUMHYECKHUX DJJEMEHTOB M HX
COCAMHEHNH 10 IepuoJaM U rpynnam llepuoandeckon CUCTEMBI XUMUYECKUX
anemeHToB /. 1. MeHpeneena,

«OCHOBHOE U  8030)JCOEHHOE  SHEepeemuiecKue COCMOSHUAL — amomay,;
00BACHAMb 3AKOHOMEPHOCTNU USMEHEHUSL CBOUCNE XUMUYECKUX DTIeMEHMOo8 U
ux coedumenuu no nepuooam u epynnam Illepuoouueckou cucmemvr /| U
Menoeneesa, 6anenmuvlie B03MONCHOCMU AMOMOE 3SIAEMEHMO8 HA OCHOBE
CMPOEHUsl UX INeKMPOHHBIX 00010UEK

copmuposannocms  yMeHuti  xapakmepuzosams  (onucviéamp) — ooOuIHME
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB;
noomeepicoams CYILIECTBOBAHUE TE€HETHYECKON CBS3U MEXKY
HEOPraHMYECKUMM BEIIECTBAMMU C IIOMOLIBIO YPAaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIINM;

cpopmuposannocme VMeHUs PacKpuleéams CYWHOCMD:
OKUCTUMENTLHOBOCCMAHOBUMENLHBIX ~ PeaKyuti NoCpeocmeom COCMABAEHUs
IEKMPOHHO20 bananca Smux peaxkyuil;, peakyuil UOHHO 20 O0OMeHa NYymém
COCMAGNIEHUsL UX NOAHLIX U COKPAWEHHBIX UOHHbLIX YPAGHEHUU, peaxyuil
euodponu3a;  peakyui  KOMNIeKcoooOpaszoeaHus (Ha npumepe

ZUOPOKCOKOMI?JZQKCOG UUHKA U amomuHu}z);

10) cipopmuposannocmes ymenusi kiaccugpuyupoéams XAMUYECKHUE PEAKIMU 10

Pa3IMYHBIM MPU3HAKAM (YHCIIy M COCTABY PEarupyroluX BEUIECTB, TEMIOBOMY
a¢dexTy peakuuu, HU3MEHEHUI0 CTENEeHEH  OKUCJIEHHS  AJIEMEHTOB,

00paTUMOCTH pEaKIMK, YIaCTHIO KaTalu3aropa);

37



11)cipopmuposannocme ymenuii cocmagnsams ypaBHEHUS PEAKIHUN Pa3IMIHBIX
THUIIOB; TIOJIHBIE ¥ COKPAIIEHHBIE YPaBHEHHUS PEaKIMi HOHHOTO OOMEHa,

YUYUTBIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;
12) cpopmuposannocmv  ymenuii  nposoOums  PeaKUUU, TOIATBEPKIAOIIHEC

Ka4eCTBCHHBI COCTAB PA3UYHBIX HEOPTaHUUYECKHUX BEIIECTB; pACNO3HABAMb
OTMBITHBIM TyTEM  HWOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

13) cghopmuposannocme VMeHUll packpuvleams CYIIIHOCTh
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX  PEaKlUid IMOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO OayaHca dTUX PEaAKIUH;

14) cghopmuposannocms ymenuii 00wbscHAMb 3aBUCUMOCTh CKOPOCTH XUMHYECKOH

peaknmuM OT PA3IMYHBIX (DAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO
paBHOBECHS B 3aBHCUMOCTH OT BHENIHETO Bo3aeucTBus (mpuHOUT Jle
[laTenbe);
cPoOpMUPOBAHHOCINL  YMEHUsT  OOBACHAMb  3AKOHOMEPHOCU  NPOMEKAHUs
XUMUYECKUX peakyuti ¢ YUémom Ux IHepeemudeckux Xapakmepucmux,
Xapaxkmep uUsMeHeHUs. CKOpOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCU Om
PA3IUYHBIX  (aKmopos, a makKdce Xapakmep CMeujeHus Xumuyeckozo
pasHogecusi N0O IUAHUEM 8HeWHUX o30eticmeull (npunyun Jle [llamenve),

15) cpopmuposannocmev  ymenutl xapaxmepuzoéams XUMHUECKUE MPOIECCHI,
JIeKAIINe B OCHOBE TIPOMBITIUICHHOTO TTOJIYYCHHS CEPHON KHCIOTHI, aMMHaKa,
a TaKke chopMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMUX HAYYHBIX MPHHIIUIIAX
1 DKOJIOTHYECKUX MPOOJIeMaxX XUMHUIECKOTO TIPOU3BO/ICTBA;
chopmMuUpoBanHOCMb  YMEHUSA  XApaKmepuzo8amsv — XumMudeckue peaxyuu,
niedcawyue 8 0CHOBe NPOMBIUIEHHO20 NOJYYEeHUsT CEPHOU KUCIOMbl, AMMUAKA,
obwue HayyHvle NPUHYUNLL XUMUYECKUX HPOU3BOOCME; UeNeco0OPA3HOCb
NPUMEHEHUs. HeOP2AHUYECKUX BeljeCms 6 NPOMBIULIEHHOCMU U 6 Oblmy ¢

MOYKU 3PpEHUA COONMHOWEHUA PUCK-NOJIb3A,
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16) cpopmuposannocmes  ymenuui npoeoOums BBIYHCICHUS C HCIIOJIL30BAHHEM
TIOHATHS «MaccoBasi JOJIsl BEIECTBA B PAacTBOpE», OOBEMHBIX OTHOIICHUH
ra3oB MPH XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBa WM 00BEMA ra3oB IO
MU3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WIM O00BEMY OIHOTO W3
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(dexTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MMPEBPAIICHUS M COXPAHCHHS YHEPTHUH;
chopmupo8anHoOCmyb  YMEHUs NPOBOOUMb  PACUémbl. C UCNOJb30BAHUEM
HOHAMUU  «Maccogas. 0011  Gewjecmea 6  pacmeope» U «MOJAPHAS
KOHYEHMPAyus»y;, MAccvl 8eujecmsa uid o00béMa 2asza no U38eCHHOMY
KOJIUYeCma8y Gewecmea, macce Uil 00beMy O00HO020 U3 YYACMBYIOUUX 8
peaxkyuu sewjecms, menjiogozo d¢hgexma peaxyuu, 3HaA4eHUsT 8000POOHO2O
nokaszamejisi pacmeopos KUCIOm U welodell ¢ U38eCMHOU CMeneHbio
ouccoyuayuu, maccol (00bvéma, Koauuecmsa eewecmea) npooyKkma peaxyul,
eciu 00OHO U3 UCXOOHBIX 8eujecms O0aHO 8 ude pacmeopa ¢ ONpeoeiéHHOU
Maccosoil 0ojiell pacmeopeéHHo20 Gewecmea Ui O0aHo 8 u3dvimke (umeem
npumecu),; 001U 8b1X00a NPOOYKMA peaxkyuu,; 00bEMHbIX OMHOULEHUL 2A308;

17)cpopmuposannocme ymenuii cobodams npasusia NOIb30BAHUS XUMHUYCCKON
NOCYJION 1 J1abopaTOpHBIM O0OPYTOBAHUEM, a TaKXKe MpaBHiia OOpaIieHus ¢
BEIIECTBAMH B  COOTBETCTBMM C HMHCTPYKIHSIMH TIO  BBIMIOJHEHUIO
1a00pPaTOPHBIX XUMHUYECKUX OIBITOR;

18) cpopmuposannocmov  ymenuil naanuposamv U - GLINOAHAMbL XUMHUYCCKHMA
OKCIIEPUMEHT  (pa3lioKeHUE TMEpPOKCHIa  BOJAOpOAa B  MPHUCYTCTBHUH
KartaiuM3aTopa, OIpEAeNieHHe CpeIbl pacTBOPOB BEMIECTB C ITOMOIIBIO
YHUBEPCATHLHOTO WHAWKATOPA, BIUSHUEC Pa3IUYHBIX (PAaKTOPOB Ha CKOPOCTHh
XUMUYCCKON peaKIuu, peakilni HOHHOTO OOMEHa, KAYECTBEHHBIC PEaKIMK Ha
cynbdar-, KapOOHAT- W XJIOPHUA-aHUOHBI, HAa KATHOH aMMOHUS;, pelIeHUe

OKCIICPUMCHTAJIBHBIX 3aJa4d II0 TEMaM «Metanael» u «HeMeTaHHBI») B
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COOTBETCTBUM C TNpaBUJIAMU TEXHUKH O€30MacHOCTH MpPH OOpAIEHUH C
BEIICCTBAMH M JTaOOPATOPHBIM OOOPYIOBAHUEM, NpPeOCmasisims Pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B JOpME 3allUCH ypaBHEHUN COOTBETCTBYIOIIUX
peaxiuit u ¢popmynuposams BHIBOIBI HA OCHOBE STUX PE3yJIbTaTOB;
copMUpOBaAHHOCb YMEHUL! CaAMOCMOAMENbHO NIAHUPO8AMb U NPOEOOUND
XuMudeckull — dKcnepumenm  (nposedenue  peakyuti  UOHHO20 — 0OMeHa,
noomeepxcoeHue Ka4eCmeeHHO20 COCMAB8A  HEOP2AHUYECKUX  Beujecms;
onpeoeieHue Ccpeodvbl pPAacmeopos8 Gewecms ¢ HNOMOUWDBIO UHOUKAMOPOS,
U3yyeHue GIUAHUA PA3IUUHBIX PAKMOPO8 HA CKOPOCMb XUMUYECKOU PeaKyuu,
peutenue IKCNEPUMEHMATbHBIX — 3a0a4y  no  memam  «Memannvly u
«Hememannviy) ¢ cobatodeHuem npasun 0e30nacHoco 0OpaujeHus ¢
sewjecmeamu U J1aboOpamopuviM  000py008aHUEM, DHOPMYIUPOBAMb Yeb
uccne0osanus, npeocmasiams 8 paziudHou  opme pe3yabmamol
IKCNEPUMEHMA, AHATUIUPOBANb U OYEHUBAMb UX 00CMOBEPHOCHIb,

19) cpopmuposannocmes  ymenull  KpumMuuecku aHamu3uposams —XUMHYECKYIO
uH(pOpMaIINIO, TToJydaeMyto u3 pa3ubix ucrounukoB (CMU, UuTtepHeT u np.);

20)cpopmuposannocmo  ymenuit  cobmodamv  npasuia  SKOJOTHYECKH
11eJIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYMOBOW NEATETLHOCTH B IIEJISIX
COXPAHEHUsI CBOETO 3/I0POBbSI M OKPYKAIOIICH MPUPOTHON CPEIbl; OCO3HABATH
OTACHOCTh BO3JICHCTBHUS HA JKUBBIC OPTaHU3MBI OIPEACICHHBIX BEIIECTB,
noHumas cmbicn nokaszatens [1/IK (mpenenbHOM AOMYCTUMOM KOHLIEHTpAUK),
nosACHAMb, Ha TPUMEpax CIocoObl YMEHBIIEHWS W TPEIOTBPAIICHHS UX
BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M UYEJIOBEKA;
chopmupo8anHoCcms yMeHuU: coO00ams npasuild nojb308aAHUS XUMULECKOLL
nocyoou u 1abopamopHviM 000py008aHuUeM, 00paujeHuss ¢ 8euecmseamu 6
coomeemcmeuy ¢ UHCMPYKYUAMU NO  BbINOJHEHUI0  1a00pamopHuIX
XUMUYECKUX ONbIMOG; IKOJIO2UUECKU UYenecooOpasHo20 nogeoenus 6 Obimy u

mpyoosou  OesimerbHOCmU 8 UYelsX COXPAHeHUs  Cc80e20  300pP08bs,
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OKpyHcaroueli NPUPoOHOL cpedbl U OOCMUNCEHUS €€ YCIMOUYUBO20 PA36UMUSL
0CO3HABAMb ONACHOCMb MOKCUYECKO20 O€UCMEUs HA JHCUBblE OP2aHU3MbL
ONpeOeNéHHbIX HeOP2aHUYecKux eeujecms, noHumas cmuici noxkazamens [IJK
(npedenvHoll 00NYCMUMOU KOHYeHmpayuu);, CcQoOpMUPOBAHHOCHb YMEHULL:
0CYWecmsnams  YeleHanpasieHHblli NOUCK XUMUYeCcKou uHpopmayuu 8
PA3IUYHBIX UCMOYHUKAX (HayuHas u yyeOHo-Hayuuas aumepamypa, CMU,
Humepnem u Op ), kpumuuecku aHaAU3Upo8amv XUMUYECKYI0 UHgopmayuio,
nepepabamuléams €€ u

UCNOIL308aMb 8 COOMEEMCMBUU C NOCMABIEHHOU Y4eOHoU 3a0ayell

21)uis 0OyYaIOUIMXCS C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
MIPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MMO3HAHUsS BEIECTB U
XUMUYECKUX SIBJICHU;

22) 1 CHEMBIX M CIIA0OBHAAIIMX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh
penbepHO TOUEUHYIO cucTeMy o6Oo3HaueHuit JI. bpaiins nana  3anucu
XUMUYECKUX  (HOpMyII. Pesynbrarel 00ydyeHuss Ha 0a30BOM YpOBHE
OpUEHTHUPOBAHBl Ha OOIIYI0 (QYHKIIMOHAIBHYIO TPaMOTHOCTb, TOJyYEHUE
KOMITETEHTHOCTEH J1JIs1 TOBCETHEBHOM KU3HU U 00111eT0 pa3BUTHs. Pe3ynbTaTsl
oOydyeHHs: Ha yrJIyOJEHHOM YpPOBHE OpPUEHTUPOBAHbI Ha MOJy4YEHHE
KOMITETEHTHOCTEW JJIsl TOCEAYIOIIEH

po(ecCUOHANIbHON NIEATEIbHOCTH KaK B paMKax JaHHOM MpeaMeTHO 00JacTw,

TaKk U B CMEXHBIX C HEW 00JIaCTIX.
COIEPXAHHUE YYEBHOI'O ITIPEJIMETA «XUMMS»

10 KJIACC « OPTAHUYECKAS XUMMS» BA3OBBI YPOBEHb

Teopernueckne 0CHOBbI OPraHUY€CKO XUMUH

[IpeqMeT opraHMYECKONM XUMHM: €€ BO3ZHUKHOBCHHE, PA3BUTHE U 3HAYCHUEC B

MOJyYEHUH HOBBIX BELIECTB M MAaTEpUAIOB. Te€Oopust CTPOEHUS OPraHUYECKHX
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coennHeHnid A. M. bBytnepoBa, €€ OcCHOBHblE Mon0XkeHUusA. CTpyKTypHBIE
dbopMyIibl OpraHuyeckux BemlecTB. ['omosorus, nzomepus. XuMHUUecKas CBS3b B
OPraHMYECKUX COCAUHECHUAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienre o Kiaaccu(UKalMU opraHWYeckux BemiecTB. Homenkiarypa
OpraHWYECKUX COCIUHEHUN (CUCTEeMaThuecKkas) W TpUBUAIbHBIC Ha3BaHMS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKHUX BEILIECTB.

OKCIIepUMEHTAJIbHBIE METOAbl HU3YYEHHUsI BEIIECTB U MX MPEBpalLCHUIA:
O3HAKOMJICHHME C O00pa3llaMu OpPraHUYeCKUX BEIECTB W MaTepuallaMu Ha HUX
OCHOBE; MOJCIMPOBAaHUE MOJICKYJ OpPraHWYECKHX BEIIECTB; HAOIIOJACHUE |
ONMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB

IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

ATKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKMH psA. MeraH M 3TaH —
NPOCTEUIINE TMPEACTABUTEIN aJTKAaHOB: (PU3MUECKHME W XHUMHUYECKHE CBOMCTBA
(peakiMu 3aMelleHdsT U TOpPEHUs), HAXOXKIEHUE B NPUPOJE, MOJIyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUIEH U NPONHWIEH —
OpocTeillne MPeACTaBUTENN AJIKEHOB: (PU3WYECKME M XUMHYECKHE CBOWCTBA
(peakuuMy TUOPUPOBAHMS, TaJOTEHUPOBAHUS, TUApPATALUU, OKUCICHUS U
MOJINMEPU3ALINH ), [TOJIYYEHUE U IPUMEHECHHE.

Ankanuenbl. byramuen-1,3 u MerunOyragueH-1,3: cTpoeHue, BakHeEWIIne
XUMUYECKHE CBOMCTBA (peakuus nonumepuszanuu). [logyuyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJOTUYECKUU Psif. ALIETUIICH

— TPOCTEUIUN TpEeACTaBUTEIh AJKUHOB: COCTaB, CTpOeHUE, (HU3UYECKUE U
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XUMHUYECKHE CBOWMCTBA (pEaKIMU T'MIPUPOBAHUS, TAIOT€HUPOBAHUSA, TUAPATALINH,
rOpeHusl), MoJy4YeHrue U MPUMEHEHHE.

Apenbl. beHzon: cocrtaB, crpoeHue, (U3MUECKME W XHUMUYECKHE CBOMCTBa
(peakiuu raJoreHMpoBaHUsl U HUTPOBAHUS ), TIOJIyYCHHE U MTpUMEHEeHue. Toyor:

COCTasB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/IC n XUMHUYCCKHEC CBOMCTBA (DeaKHI/II/I

TAJIOT'CHHUPOBAHUA H HI/ITDOBaHI/IH) IIOJYYCHHUC W TIPHUMCHCHUC. TOKCUYHOCTD

apeHoB. ['eHeTHueckas CBS3b MEXAY YIJIEBOAOPOJAMH, NPHHAMJIEKAIIMMH K
Pa3INYHBIM KJIACCAM.

[IpupoaHple HMCTOYHUKM YINIEBOAOPOAOB. IlpupomHblii ra3 W IONYyTHBIE
HedTsaHble ra3bl. HedTs 1 €€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHI (TepMUYECKHUIl, KaTanuTuyeckuit), nuponus. IIpogykrsr
nepepaboTKu He(TH, X MPUMEHEHHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIN
yroJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIepUMEHTAJIbHBIE METO/Abl H3Y4YEHHUs BEIIECTB W WX MPEBpalllCeHHA:
O3HaKOMJIEHHME C oOpa3llaMd IUIaCTMAacC, Kay4yKOB W PE3HHbI; KOJJICKLIUU
«Hedbtb» u  «Yroap»; MOIECIUPOBAHHWE  MOJIEKYJl  YIJEBOJIOPOJIOB U
rajJoreHONPOU3BOIHBIX; POBECHUE MPAKTUUECKONW pabOThI: MOTYYEHHE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnbie 3a1aun

Boluncienuss 1o ypaBHEHHUIO XUMHYECKOW peaknuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIUH MO W3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEILIECTB WIIA MTPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

ITpenensHble  ONHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOEHHE,

(1)I/ISI/I‘ICCKI/IC U XUMHYCCKHE CBOMCTBA (peaKI_II/II/I C AaKTUBHBIMH MCTaJIJIaMH,
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raJIOTEHOBOJIOPOJIaMHU, TOPEHHE), TMpUMEHEeHHEe. BOJOpOmHbIE CBS3U MEKIY
MOJIEKYJIaMH CITUPTOB. JlelicTBHe MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroaToMHbi€ CIIUPTHL. DTUIICHIJIMKOJIb U TJIMLEPUH: CTPOCHUE, (HU3NUECKUE
U XUMHAYECKHE CBOWCTBa (B3aMMOJCHCTBHE CO IICIOYHBIMH METaJUIaMH,
KaueCTBCHHAs] PEAKIMs Ha MHOTOATOMHBIC CHHPTHI). JlelicTBe Ha oOpraHusM
yenoBeka. [[puMeHeHune raurepruHa 1 3TUIICHTIKOJIS.

@deHos:  CTPOCHHME MOJCKYJbl, (U3MYECKHE UM XHMHYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpaerunbl U KeToHbl. DopMabAerul, aleTalbAeru/l: CTpoeHue, puznyeckue
U XUMHYECKHE CBOMCTBA (PEaKIMK OKUCIICHUS U BOCCTAHOBIICHUS, KaY€CTBEHHbIE
peaKIym), MoJy4YeHUE U MPUMEHECHHE.

AI_IeTOHZ CTPOCHUC, d)I/I3I/I‘-ICCKI/Ie 1 XMMHUYCECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHUA

u BOCCTaHOBJ'IeHI/ISI), INOJYYCHHEC U IIPUMCHCHUC.

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHCIOThl. MypaBbUHAs U yKCyCHas
KHCJIOTBL: CTpOEHHUE, PU3NYECKHE U XMMUYECKHE CBOMCTBA (CBOWCTBA, 00IIME NS
KJlacca KHCIIOT, peakius JTepudukanuu), TMOJy4YeHUEe U PUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK IMPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JAeHCTBHE.

CrnoxHble 3pUpbI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CHOKHBIX
a¢upoB. Kupel. ['maponus xkupo. [Ipumenenue xupoB. buonorudeckas poib
YKUPOB.

VYrneBoasl: cocra, kiaccudukaius yrieBogoB (MOHO-, U- U MOJUCAXaAPUIBI).
['moko3a — mpocTeduii MOHOCAaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
du3nUeckre U XUMHYECKUE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4yHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBICHUE,
Opo’keHHE TJIIOKO3bl), HAXOXXJIEHHE B MPUPOJE, NMPUMEHEHHE, OuoJornyeckas

pOJIb.
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dotocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

C&X&DOB& — OPEACTABUTC/Ib AUCAXAPUAOB, THAPOJIN3, HAXOXKACHHUC B IIPHUPOAC

U IIPpUMCHCHUC.

Kpaxman u memmono3a kak npupoiHbie nonumepbl. CTpoeHHe Kpaxmalia u
HEeJUTI0N036l.  DHU3MYeckrue M XUMHYECKHe CBOMCTBAa Kpaxmana (THIPOJIHU3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

DOKCHepUMEHTAIbHBIE METOABl H3Y4YEHUs BEIIECTB W WX MPEBPAIICHUIA:
MPOBEICHNE, HAOIIOICHUE W OIMHCAHWE JACMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYeCTBEHHbBIE PEAKIIMU OJHOATOMHBLIX CIUPTOB (OKMCIEHUE 3TaHOJA
okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcuiom meau(ll)), anpaeruoB (OKUCICHNE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wmemu(ll), B3amMomelicTBHE Kpaxmajga C HOJOM);
MIPOBEICHHUE MMPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérTHble 3agaun

Bbluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Macchl, 0OBEMA,
KOJINYECTBA UCXOJHOI0 BEIECTBA MM MPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoep:kaniue OpraHnyecKue coenHeHus

Awmunpl. MeTUJIaMUH M aHUJIMH: COCTaB, CTPOCHHUC, d)I/ISI/I‘ICCKI/IC U XUMHUYCCKHUEC

CBOMCTBA (TOpEeHE, B3AaNMOJIEHCTBUE C BOJIOU U KUCIOTAMM).

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuuecKkue coequHeHus. Pu3zndyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riaunuHa). buonmoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benku Kkak TpPUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. IlepBuunas,
BTOpPUYHAs M TPETUYHAsl CTPYKTypa O€NKOB. XMMHUYECKHE CBOMCTBA OEJIKOB:

THIPOJIN3, ICHATYpPAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCIIKU.

45



3KCHepI/IMeHTaHBHHe MCTO/JbI M3YUYCHHUSA BCHICCTB H HX npeBpameHm”I:
Ha6JIIOI{eHI/I€ N OIIMCAHHUC ACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpAlU:A OCIKOB IIpu

Harp€BaHUHU, IBCTHBIC PCAKITNHN OCJIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJEKYJSPHBIX COCIUHEHWH: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINY, CPEIHSAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHUA —
MOJINMEPU3ALHS U MOJTUKOHIEHCALU.

[InacTmaccel (HOJII/IBTHJIGH, ITOJHUITPOIMIICH, IMOJIMBUHWJIXJIOPHI, HOJ'II/ICTI/IDOH).

HartypalbHbIi M CHMHTETUYCCKME KAayYYKHU (6VT3I[HGHOBI>Iﬁ, XJIOPOIIPEHOBBIN U

W300PEHOBLIN ). BOJIOKHA: HATYpaIbHBIE (XJIOIOK, IEPCTD, MIEIK), MICKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KAaIpOH 1 JIABCaH ).

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHHs BEIIECTB W MX IPEBPALCHUN:
O3HAaKOMJIEHUE C 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxknpeaMeTHbIe CBA3H

Peanuzanust MeXIpeaAMETHBIX CBA3EH MPU U3YUYEHHH OpraHnyecKo Xxumuu B 10
KJIACCe OCYIIECTBIIACTCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHITUH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: SIBJICHUE, HAy4YHBIM (DaKT, rumoresa,
3aKOH, TEOpHUsl, aHAJIU3, CUHTE3, KiIacCU(UKaAIUs, MEPUOUIYHOCT, HAOIIOEHUE,
U3MEpPEHUE, DKCIEPUMEHT, MOJECIIMPOBAHUE.

®usuka: Marepusi, DSHEprus, Mmacca, aToM, DOJEKTPOH, MOJEKyJa,
OPHEPTreTUYECKU YPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUE

BCIICCTBA, (1)I/ISI/I‘IGCKI/IC BCIIMYMUHBI U CIUHUIBLI UX U3MCPCHUA.
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buonorus: knerka, opranmsMm, Ouochepa, oOMEH BeEIIECTB B OpraHu3Me,
dboTocuHTE3, OUONOTMYECKHM aKTHUBHBIE BeliecTBa (OCNKH, YTICBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadus: MuHEpalbl, TOPHBIC TOPOJBI, IMOJIE3HBIE HCKOMAaeMbIe, TOILIMBO,
pecypchl.

TexHoIOTHS: MUIIEBBIC TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TTUTAHUS, MOOIIIHE
CpEeICTBA, JIEKAPCTBECHHBIE M KOCMETUYCCKHUE TIPeapaThl, MaTepHaIIbl U3

HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMMS» YIJIYBJEHHBIN
YPOBEHD

Teopernueckne 0CHOBbI OPraHNYECKON XUMHUH

[IpeameT u 3HaUYE€HHE OPraHUYECKOW XMMHH, MPEJICTABIEHUE O MHOT000pa3uu
OpPraHUYECKUX COCTMHEHUMN.

DJEeKTPOHHOE CTPOEHUE aTroMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOKHOCTH aToMa yriepojaa. XuMHYecKas CBA3b B
OpPraHUYeCKUX COCAMHEHUAX. THUMbl THOpUAM3ALMM aTOMHBIX OpOuTaneit
yriepoaa. MexaHu3mMbl 00pa3oBaHus KOBAJICHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKLUeNnTOpHbIA). THIBI TNepeKpbIBaHUS AaTOMHBIX OpOUTaned; G- U T- CBS3U.
OpnunapHasi, ABOMHAs M TpoitHas cBs3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJIax
opraHuveckux BemiecTB. [loHsTHE 0 CBOOOJHOM paauKane, HyKJIeopuiae u
anexkTpodue.

Teopust cTpoeHus opraHuyeckux coeauHenud A. M. byrmiepoBa wu
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOECHUS
OpraHUYecKUX COeAMHEHW. MOoJIeKyJsipHble U  CTPYKTYpHbIE  (OPMYIIBIL.
CrpykTypHble (QOpMyJbl pa3IuWYHBIX BHUAOB: pa3BEpHyTas, COKpaulEéHHas,

CKCJICTHAA.
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N3omepust. Bunpl n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHble  A3PQPEKTHl B MOJEKyJaX  OpPraHMYECKUX  COEJAMHEHUH
(MHAYKTUBHBIN 1 ME30MepHBIN A PEeKThI).

[TpencraBienne o kinaccuukanuu opraHuyeckux BemecTB. llonstue o
(byHKIIMOHATBHOU rpymie. I'omomorus. ['omonornueckue PAIBL.
Cucrematnueckas HOMeHKJaTypa opranudeckux coenuHenuit (IUPAC) wu
TpPUBHAJIbHBIC Ha3BaHUS OTACIbHBIX PEICTaBUTENICH.

OcobenHoctu " KJIacCU(pUKaIuUsI OpraHUYeCKUX pEeaKLHiA.
OKHUCANTENTEHOBOCCTAHOBUTEIBHBIE PEAKIIUN B OPraHUYECKOU XUMUH.

OKCNIEpUMEHTANIbHBIE METO/bl HM3YyYEHHUs BELIECTB U UX IPEeBpallCHUN:
O3HaKOMJIEHHME C O0pa3llaMM OpraHMYEeCKMX BEUIECTB M MaTepuajaMd Ha HX
OCHOBE; OTBITHI MO TPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMPH HArpeBaHUU
(mnaBieHue, OOYINMBaHHWE W TOPEHHUE); KOHCTPYMPOBAHHE MOJEICH MOJIEKYI
OpPraHUYECKUX BEIIECTB.

Yriesoaopoast

Anxanbl. ['omonoruueckuil psij ajnakaHoB, oOmias ¢opmyia, HOMEHKJIaTypa U

u30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,

Sp3r1/16pm[1/13aun;1 aTOMHBIX oOpOuWTaneil yriepona, o-cBsi3zb. KoHdopMepsl.

dusnyueckre cBOMCTBA AJIKAHOB.
XUMUYECKHE CBOWMCTBA aJIKAaHOB: PEAKIMH 3aMElIEHUs, HW30MepU3allnu,

JNETUAPUPOBAHUS, UUKIN3ALNN, TUPOJIN3a, KpEKUHra, ropenus. llpencraBienue o

MEXaHM3ME PEAKLIMM PaJUKAIbHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOmas gopMyna, HOMEHKIaTypa U uzomepusa. OcobeHHoCcTU
CTPOCHHMSI M XUMHYECKHX CBONCTB MalbIX (IUKJIONpPOMNAH, IMKIOO0yTaH) W
OOBIYHBIX (LIIMKJIONEHTAH, IUKJIOreKCaH) HUKIoATKaHOB. CIOCOOBI MOMyuyeHUs: M
NPUMEHEHHUE ITUKI0ATKAHOB.
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Ankenpl. ['omomormueckwii psijy amkeHoB, oOmas ¢opMmysia, HOMEHKIATYpA.
DONEeKTpOHHOE U TMPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJ  aJKEHOB,
SPrHOpHAM3ALMS ATOMHBIX OpOUTaneil yriepona, o- U mi- csi3i. CTPyKTypHas U
reoMeTpuyeckas (IcTpanc-) uzomepus. Pu3ndecKue CBONCTBA AIKCHOB.
XUMUYECKUE CBOWCTBA: PEAKIIUH MPUCOCTUHEHUS, 3aMEIICHUS B O-TIOJIOKEHHUE

IIpu HBOﬁHOﬁ CBA3H, ITOJIUMCPHU3AIUN U OKHCJICHU . [IpeacraBiacHUE O MEXaHU3ME

peakiuu ekTpodunbHoro npucoeanHenus. [IpaBuno MapkoBHUKOBA.

KauecTtBeHHBIC PCAKIINU Ha I[BOﬁHYIO CBA3b.

CriocoObl IMOJYy4YCHUA U ITPUMCHCHUC aJIKCHOB.

Ankanuenbl. Knaccudukarms ankagueHOB (COMPSKEHHBIE, H30JHMPOBAHHEIE,

KVMVJII/IDOBaHHBIe). OcobenHocTH QJICKTPOHHOI'O CTPOCHHA H XHMHYCCKHUX

CBOWCTB CONpPSKEHHBIX AWEHOB, 1,2- u 1, 4npucoenunenue. [lonmmmepusanus
COMPsHKEHHBIX TUeHOB. CrOCcOOBI MOTYyUYECHHS U TPUMEHEHHE aJIKaIUCHOB.

AnkuHbl. ['oMonoruueckuit psij aakuHOB, oOmiast ¢GopMysa, HOMEHKIATypa U
M30MEpHUs. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aAJKUHOB,
Sprudpuau3anusi aTOMHbBIX opoutaneit yriepoaa. Gusndeckue cBONCTBA aJTKUHOB.

XUMHUUYECKHE  CBOMCTBA: PpEAKLUMH  I[PUCOCAUHEHUS, JIUMEpPU3ALUU U
TPUMEPHU3ALMHU, OKUCIICHUA. KHCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakIni HA TPOMHYIO CBS3b.

Cnioco0bI oJTy4YeHUsT U MPUMEHEHNE aJTKHMHOB.

ApomaTtudeckue yriaeBoaopoabl (apeHsl). ['oMonorudeckuii psj apeHoB, oOmas
dbopmyrna, HOMEHKJIATypa ¥ H30MEpHs. JIEKTPOHHOE U TMPOCTPAHCTBEHHOE

CTpO€HHME  MOJIeKYJbl ~ OeH3ona.  [IpaBWio  apoMaTUYHOCTH,  TPUMEPHI

apoOMaTUYECKUX COeAMHEHUN. PU3NUYECKHE CBOMCTBA apEHOB.

XUMUYECKHE CBOMCTBA OEH30JIa W €ro IOMOJIOTOB: PEAKIMU 3aMEIICHUS B
OCH30JIbHOM KOJIBIIE W YTJIEBOJOPOIHOM paJUKale, PEaAKIUU TMPUCOCTUHCHHUS,

OKHMCJIEHHE TOMOJIOIrOB OEH30Ja. IIpeacraBaeHUe O MEXaHM3ME peaKLUl
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aNIeKTpoGMIbHOTO 3amelneHud. IIpencraBnenne 00 OpHEHTHPYIOLIEM AEHWCTBUU

3aMmecTuTeNied B OEH30JIbHOM KOJIbIIE Ha NPUMEpPE aIKWIbHBIX PaJUKalIOB,

KapOOKCUIILHOM, THAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB cTHpoiia. [lommmepusarus cTupoa.
CniocoObl oJTy4eHHs U IPUMEHEHHUE apOMAaTHUYECKUX YTIIEBOJOPOIOB.
[Tpuponnslii ras. [lomytHeie HedTsHbIE Ta3bl. HedTh 1 €€ mpoucxoxacHue.

KaMeHHBIH yroib 1 MpOayKTHI €ro nepepadboTKu.

Crocob6b1  mepepaboTkn  HepTH: TEperoHKa, KpPEeKWHT (TEPMHUYECKHUH,
KaTanuTuyeckuii), pudopmunr, nuponus. [IpoaykTel mepepaboTku HEPTH, UX
MPUMEHEHHUE B TPOMBIIIUICHHOCTHU U B OBITY.

['eneTndeckas CBS3b MCKIY pa3JIUdIHbIMU KJIaCCaMHU YIJICBOAOPOIOB.

QHGKTPOHHOC CTPOCHUC TAJOI'CHIIPOU3BOAHBIX YITICBOIJOPOIOB. PeaKI_[I/II/I

3aMCIICHUS TaJIOTCHA Ha THAPOKCOIPYIITY, HHUTPOTPYIITY, THWAHOIPYIIITY,

AMHHOI'DVIIITY. I[eﬁCTBHe Ha TaJOICHIIPOU3BOJHBIC BOJHOIO MW CIIMPTOBOIO

pacTtBopa IMIENIOYM. B3anMonencTBUE NUTAIIOTCHAIKAHOB C MAarHUEM M IIMHKOM.

[lonsiTue [0) MCTAJLNIOOPTaHNYICCKHUX COCAMHCHUAX. Hcnonb3oBaHue

raJIOrcHIIpPOMU3BOJHLIX  YITICBOAOPOJAOB B 6I>ITy, TCXHHUKC HW IIpd CHHTC3C

OpPraHNYCCKHUX BCIICCTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsSI BEUIECTB WU HUX MPEBPALCHUMN::
n3yueHue (PU3NUECKUX CBOMCTB yTJIEBOJIOPOIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakuuii yriieBOJOPOAOB pa3IMYHBIX KiaccoB (oOecuBeurBaHUE OpOMHOM WU
WOJHOW BOJIbI, pAacTBOpa MNEpPMaHTraHaTa KaJMs, B3aUMOJICHCTBHUE AaIlETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)); kauecTBeHHOe OOHapyKeHUE
yriepoga ¥ BOJOPOJa B OPraHMYECKUX BEIIECTBAX; MOJyYEHUE HTUJIEHA U
U3Y4YCHUE €Tr0 CBOMCTB; O3HaKomiieHHE ¢ KosutekiusamMu «Hedtb» u «Yromby, C
oOpa3llaMM IJJACTMAcC, KaydyKOB H© PE3HUHbI; MOJEIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FAJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB.
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Kucaopoacoaep:kaiiue opraHadeckue coeTuHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHl. CTpoeHUE MOJEKyl (Ha mpuMepe
MeTaHosia M JTaHosa). ['oMmonormyeckuid psn, odmas dopmysna, U30Mepus,
HOMEHKIaTypa U  kinaccupuxanus. Dusnueckue CBOWCTBA  MPEAEIIbHBIX
OJIHOATOMHBIX CIIUPTOB.

BonopoaHblie CBsI3M MEXKIY MOJIEKYJIaMH CIIUPTOB.

XUMHUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUsS, JCTUIpATalluU, OKHCIIEHUS,
B3aUMOJICUICTBUE C  OPraHUYECKUMHM W  HEOPraHUYECKUMH  KHUCJIOTaMHU.

[IpeacraBiaeHue (8} MCXAaHHN3MC pEaKILU HVKHGOd)I/IJIBHOFO 3aMCIICHU .

KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHI. JIeHCTBHE 3TaHOJIA U METAHOJIA
Ha oOpraHu3M yenoBeka. CrnocoObl MOJYyYEHHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTteie >upnl, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH (PU3UUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatomMHsle CIHAPTBl — OJTWICHIVIMKOJIb W TIIUUEpUH. Pusndeckue u
XUMHUYECKHE CBOMCTBA: PEAKLIUH 3aMEIICHMS, B3aUMOACHCTBUE C OPraHUYECKUMHA
YW HEOPraHWYECKMMH KHCIIOTaMHU, KayeCTBEHHAs pEaklMs Ha MHOIOAaTOMHBIE
CIIUPTBHI.

JlefictBue Ha opraHu3sM 4yenoBeka. CrnocoObl TONY4YeHUS W MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpOoEHME MOJIEKYJBI, B3aUMHOE BIHMSHUE THAPOKCOTPYNIBI H
OeHsonbpHOrO siapa. dusnyeckue cpoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB (penona. KauectBennnle peaknmu Ha (eHon. TokcudaHocTh (eHona.
Crnioco6b1 osrydenust u npuMeHnenue penomna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIle COEAMHEHNUS — aJbJIETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHHE

KapOOHUJILHOU Tpymnmbl. ['oMoioruyeckue psiipl aabIeruoB U KETOHOB, OO0Ias

51



dbopmyrna, m3omepus W HOMEHKIaTypa. DuU3MUecKHe CBOWCTBA albACTUIOB M
KETOHOB.
XUMHUUYECKHE CBOWMCTBA aJbJIECTUIOB M KETOHOB: PEAKUUU IPUCOCIUHECHMUS.

[IpeacraBaeHUE O MEXAaHM3ME PEAKUMU HVKHCOd)I/IJ'II)HOFO IPUCOCAMHCHU.

OxkucieHue anpJerujoB, KauyeCTBEHHbIE peakuuu Ha aiapAeruabl. CrocoObl
MOJTYYEHHUSI U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeJiesibHbIe KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS
MOJICKYJT KapOOHOBBIX KHCIOT. IM3omepuss u HoMeHKiIatypa. Puszndeckue
CBOMCTBa OJHOOCHOBHBIX MPEICIIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3U
MEXK]Ty MOJICKYJIaMHU KapOOHOBBIX KHCIIOT.

XWUMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBa, peakmus 3TepuUKaIUU,
pEaKIuu ¢ y4acTHUEM YTIIEBOJIOPOIHOTO paiuKaia.

Oco0EHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

[TonaTrie 0 TIPOM3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax,

AHTHAPpHAAX, TAJIOTCHAHTUAPpHUAAaX, aMHMAaX, HUTPHUJIaX.

MHoroo6pasue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOMCTB HEMpPEACIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCIIOT, JTMKapOOHOBBIX KHCIIOT,
THIPOKCUKApPOOHOBBIX KHUCJIOT. IIpemcraBuTenu BBICIIMX KapOOHOBBIX KHCIIOT:

CTCapruHOBasdA, IMAJIbMHUTHUHOBAA, OJICMHOBAsA, JIMHOJICBAA, JTUHOJCHOBAA KHCJIOTDI.

CriocoObl IOSTydeHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMmonorudyeckuid psan, obmas Gopmyna, uoMmepus u
HOMEHKJIaTypa. Du3nyYecKkne W XWMHUYECKUE CBOMCTBA: THUIAPOJIHU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckue U XUMHUUYECKHE CBOMCTBA KUPOB: THUIAPOJIU3 B
KHUCJION U 1menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKALIUX OCTATKU

HCTIPCACIILHBIX KUPHBIX KHCJIOT. X(I/IpBI B IIpUpoAac.
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Mpb114 Kak coM BBICHIMX KapOOHOBBIX KHUCIIOT, UX Mololee aercTue. [loHsaTue

O CMHTCTHYCCKHNX MOIOMIHNX CPCACTBAX (CMC)

OO11as XapaKTepUCTUKA YTIEBOIOB.
Knaccudukanus yrieBogoB (MOHO-, IU- U MTOJIUCAXAPUIBI).

MOHOC&XapI/II[I)I: T'JIFOKO34a, (I)pYKTO?)a, TaJIaKTO34, DI/I6038,, AC30K- CHDI/I603a.

duznyecKkue CBOMCTBA U HaXO0XICHUC B ITPHUPOAC.

®dotocunTe3. Onruyeckas HN30MCpH. KOHB‘{aTO-HGHHaﬂ TayTOMCpPHA HAa IMIPUMCPC

MOJICKYJIbI TJIFOKO3bI, IPOSKIIMKU Xeyopca, o, B -aHOMCPHbI I'TIOKO3bI.

XUMUYECKUE CBOWCTBA TIJIIOKO3bl: pEaKIMh C Y4yacTHEM CIHPTOBBIX U
aNbJACTUIHON TPYIIN, COUPTOBOE U MOJOUYHOKHCIOE Opokenue. I[IpumeHeHue
TJIFOKO3bI, €€ 3HAYEHHUE B )KM3HEAEATEIbHOCTH OpraHru3ma.

Hucaxapuapl: caxapo3a, MallbTO3a M JIaKT0o3a. BoccTaHaBinuBarolmue U
HEBOCCTaHaBIMBarolMe aucaxapuabl. ['maponus aucaxapunoB. HaxoxneHnue B
MIPUPOJIE U IPUMEHEHUE.

[Tonucaxapuabl: Kpaxmai, [JIMKOTE€H U LeJUT0103a. CTpoeHUE MaKpOMOJIEKYJI
Kpaxmana, TJMKOreHa M LeJuTtoio3bl. (Du3nueckue CBOWCTBA Kpaxmana u
LEJUTI0JI03bl. XUMHUYECKUE CBOMCTBA KpaxMasia: THIPOJIU3, KAYEeCTBEHHAs! pEeaKIIUs
C HMOAOM. XMMHYECKHE CBOMCTBA WEJUIIOJIO3bl: TUIPOJU3, MOJydeHHe 3(UpOB
LEJUTHOJIO3bI.

[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHsS BEIIECTB M WX MPEBPAIICHUI:
pPacTBOPUMOCTh pPa3UYHBIX CIHUPTOB B BOJIE, B3aUMOJCHCTBUE HTaHOJA C
HaTpUEM, OKHCIICHHE JTHJIOBOTO CHUPTa B albJCrHJ HAa pacKal€HHOW MEIHOU
MPOBOJIOKE; OKHCIEHUE HTUJIOBOTO CHIHUpPTAa JIUXPOMATOM Kalius (BO3MOKHO
HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB); KaUYECTBEHHBIE PEaKIMU Ha alibJIeTUIbl (C
ruapokcugom auammuacepeodpa(l) u ruapokcugom meau(ll)); peakius riounepruna

¢ ruapokcugom meau(ll); xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI;
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B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom meau(ll); BzanmoneiictBue
Kpaxmaja ¢ MOJ0M; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «CHupThl U
dbenomnsly. «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:kalye OpraHndecKue coeJuHeHM s

AMHHBI — OpraHWYeCKHe TPOU3BOJHBIE aMMHaka. Kiaccudukanus aMHUHOB:
anupaTUiecKue W apoMaTHYECKHe; IepBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crpoenue moJiekys, obmast dhopmysa, U30MepHsi, HOMEHKIAaTypa U (pu3ndecKue
CBOMCTBa. XMMHUYECKOE CBOMCTBa aau(aTHUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICVICTBUE TEPBUYHBIX AMHUHOB C a30TUCTOM KHCIIOTOM.
Comnum anKuIaMMOHUSL.

AHWINH — MPECTaBUTEIh aMUHOB apOMaTHYECKOTO psijia. CTpoeHUE aHUIIMHA.
B3aumHoe BiusHHE TPy aToMOB B MoOJeKyide aHmwiInHa. (OCcoOECHHOCTH
XUMHYECKUX CBOMCTB aHWIMHA. KauecTBEeHHbIE peaKlMU Ha aHWJIMH.

CnocoObl TONTydeHUss M TpUMEHEeHHe anudaTtudyeckux amuHOB. [loiaydenwme
aHWUJIMHA U3 HUTPOOEH30JI1a.

AmuHokucnotel. HomeHknatypa u uzomepus. OTaenbHbIE NPEACTABUTEIN

O aAaMHMHOKHMCJIOT. TJIMIWUH, aJJaHUH, d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, I'TYTAMHUHOBAsA KHCJIOTA,

JU3WH, IHUCTCHH. OnTtuueckas HU30MCPHUA aMHHOKHMCJIOT. D-u L-aMHHOKMCJIOTBI.

du3nyeckue CBOMCTBA aMUHOKHCIOT. XMMHUUYECKHUE CBOMCTBA aMHHOKHCIOT KakK
aM(OTEepHBIX  OpraHWYeCKUX  COCIAMHCHUMW, peakius  IOJUKOHJICHCAIUH,
oOpa3oBaHue NENTHUIHON CBsA3U. bruonornueckoe 3HaueHne aMUHOKHUCIOT. CHHTE3
Y TUJIPOJIN3 MENTHIOB.

benku kak npupomHsie monuMepbl. llepBuunHas, BTOpUYHAA W TpPETUYHAS
CTPYKTypa OeiKkoB. XUMHUUYECKHE CBONCTBA OCJIKOB: THAPOJU3, JACHATypaIus,

KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.
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[loHsiTue 00 a30TCOACPKAINX IrCTCPOIMKINYCCKHUX COCAMHCHHUAX.

[IupuMUAMHOBEIE YW NYPUHOBBLICE OCHOBaHHUS. HyKIE€MHOBBIC KHCIOTBI: COCTaB,

CTPOCHUC 1 ouoJioruyeckas POJIb.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUsI BEIIECTB U MX MPEBpaAICHUIA:
pacTBOpeHHe OENKOB B BOJIC; JeHATypalusi OEJIKOB IpPH HarpeBaHUM; IIBETHHIC
peakuuy Ha O€lKW; PpelIeHHe OKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaM
«A3oTcomepkalue — OpraHM4eckne  coeauHeHus» U «Pacmo3HaBanue
OPraHUYECKUX COCOUHEHUI.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIE TOHATHUS XHUMHUH BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCP,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIUMCPpHU3AllMU, CPCOAHAA MOJICKYJIIPpHAA
Macca. OCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJLAPHBIX COGI[I/IHGHI/Iﬁ —

MMOJIMMCPpHU3alud U ITOJITMKOHACHCAITHA. [IpencraBiaeHUE O CTEPEOPErYJISIPHOCTU u

HaI[MOJIeKVJ'IHDHOI\/'I CTPYKTYPEC IMOJHUMEPOB, 3aBUCHUMOCTbD CBOMCTB IHOJIMMEPOB OT

HX MOJICKVYJIIPDHOI'O M HAAMOJICKVIIIPHOT'O CTPOCHU .

[Tonmumepuble  marepuanbl. Ilmactmacesl  (HOJUATHIICH,  TOJMIIPOIIMJIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TOJUMETUIMETAKpUIaT, TMOJUKApOOHATHI,
noJidTUICHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HATYpalIbHBIM KayuyyK, CHHTETUYECKHE KaydyKH (OyTaJIleHOBBIH,
XJIOPOTIPEHOBBIH, M30TPEHOBLII) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, IMIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

HOHI/IMCDI)I criciuvaJbHOI'O Ha3HA4YCHUA (Ted)J'IOH, KCBJAap, SJICKTPOIIPOBOIAIINEC

IHOJINMCPBHI, 6H0pa3naraeMHe HOJ'II/IMCDBI).

9KCH€pI/IM€HTaHBHBI€ MCTOJAbl HM3YUCHHA BCIICCTB MU HUX HpeBpaH_IeHI/If/'Il

O3HAKOMJICHHUC C O6p&3HaMI/I IMPUPOJAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,

55



Kay4yKOB; PEIICHHE 3KCIHEPUMEHTAIbHBIX 3a7ady 1o Teme «Pacno3HaBanue
IUIACTMACC U BOJIOKOH.

PacuérHble 3agaun

Haxoxaenne MoneKyasipHOM (HOpMyYIbI  OPTaHUYECKOTO COCAMHCHHS T10
MacCOBBIM JIOJIIM ~ DJIEMEHTOB, BXONSAIIMX B €r0 COCTaB; HaXOXKICHUE
MOJICKYJIIPHON  (OpPMYJIBI OPTaHMYECKOTO COCAUWHEHHS 1Mo Macce (00bEMy)
MPOIYKTOB CTOPAHMS; MO KOJWYECTBY BemiecTBa (Macce, 00BEMY) MPOTYKTOB
peakli W/WIM HCXOTHBIX BEIIECTB, YCTAaHOBIECHHUE CTPYKTYpHOU (QOpPMYIIBI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
MOJIYYCHUS; ONpE/eNieHue JIOJIM BBIXOAA MPOJYKTa PEAKIMH OT TEOPETHUYECKU
BO3MOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peannsanust MeXnpeaAMETHBIX CBA3EH MTPU U3YUYEHUHU OPraHNnYeCcKou Xumuu B 10
KJIACCE OCYILIECTBIISIETCS YEpe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHOHAYUYHBIX
NOHATUH, TaK W NOHATHM, NMPUHATBIX B OTHECIBHBIX NPEIMETaX €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUHbIE MOHSTHS: SIBICHHE, HAy4HbId (DakT, rumoresa,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, HaOIIOACHUE, H3MEpPEHHUeE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aToMm, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa,
HHEPreTUYECKUd ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BelIeCTBa, (U3MUECKUE BEJIMYUHBI, €IWHHULBI HU3MEPEHUs, CKOPOCTh, SHEPTHs,
Macca.

buonorusi:  kieTka, oOpraHu3M, SKocuUcTeMa, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA M reTepOTPO(HBIA THUN MHUTAHMS, OpOKEHUE,
dboTocHUHTE3, IbIXaHUE, OEJIKH, YIJEBOIbI, KHUPbl, HYKICHUHOBBIE KHUCIOTHI,

(bepMeHTHI.
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Feorpa(bml: ITOJIE3HBIC NCKOITaA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIICBBLIC IMPOAYKThI, OCHOBEI PAllMOHAJIbHOI'O IIMTAHWA, MOIOIIUC

CpeacTBa, MaTCprajbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJIACC «OBUIASI M HEOPTAHUYECKASI XUMUSI» BA3OBBII

YPOBEHD Teopernueckne 0CHOBbI XUMHH

XUMHUECKUH 351IeMeHT. AToM. SAApo aToma, U30TOMbL. DIIEKTPOHHAsE 0007I0UKa.
DHepreTUYecKre YpOBHHU, MOAYPOBHH. ATOMHbBIE OpOUTAIH, S-, P-, d-2JIEMCHTHI.
OcoOeHHOCTH paclpeiesieHus] JIEKTPOHOB MO OpOUTAISIM B aroMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnognueckuit 3akoH U [leproanueckas cucreMa XUMUYECKHAX AJIEMEHTOB /1.
N. MenpneneeBa. Cpsi3b nepuoauyeckoro 3akoHa u llepmoamyeckoil cuUCTEMBI
xuMHa4deckux anemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOU TEOPUEU CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBOMCTB XUMHUUYECKUX DJIIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIIECTB IO TpyHmaM U TEpHOJaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBSI3b. BuHIBl XUMHYECKOW CBA3U
(KOBaJIeHTHasl HEMOJSIpHAS W TMOJSpHas, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
aKuenTtopHsiil). BomoponHas cBsi3b. BaneHTHOCTh. IEKTPOOTPUIIATEIHHOCTD.
CreneHb OKHUCIICHUS.

MoHbI: KaTUOHBI U AHUOHBI.

BemiecTtBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEHIECTBA. THMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTHh CBOWCTBA
BEILIECTB OT TUIA KPUCTAIIINYECKON PELIETKHU.

[TonsiTne 0 qUCIEPCHBIX cUCcTEMAaX. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.

MaccoBas 07151 BellleCTBa B pacTBOPE.
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Knaccudukanus HEOpPraHUYECKUX COCIMHEHNN. Howmenknarypa
HEOPraHUYECKUX BEHIECTB. ['eHeTnyeckass CBA3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus.  Knaccudukamuss — XMMHUYECKMX — peakuuii B
HEOPTraHWYECKON W OPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BELIECTB;
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUHN [P XUMAYECKUX PEAKLIUAX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTh OT pPa3nuyHbIX (akTtopoB. OOpaTuMbie
peakuuu. XuUMHYECKOe paBHOBecHe. DakTOpbl, BIMSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponuruyeckas auccouuanus. CuiibHble U ciadble 3nekTpoauTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCIAs, HEWTpalbHas, IieinoyHasd. l[loHdarue o

BOJIOponHOM mokazarenie (PH) pactBopa. Peakiuu monHoro oOmena. ['maponus

HCOPraHMYCCKHNX N OPraHMYCCKHX BCILICCTB.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIHH. ITonstue 06 SJICKTPOJIN3C

pacmiaaBoB U pacTBOPOB coseil. [IppuMeHeHne 3IeKTPOJIn3a.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HX MPEBPALICHUM:
neMoHcTpanus Tabmui «llepuogumdeckas cucteMa XuMHU4deckux siemeHToB JI.1.
MeHneneeBay; M3ydeHUE MOJCICH KPUCTAUIMYECKUX PEIIETOK; HaOMIoJeHUE W
OMHMCaHNE JICMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOpOZAa B MPUCYTCTBUU KaTaau3aTopa,  OMNPEAECICHHUE CpPEAbl PACTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCAIIBHOTO MHIMWKATOPA, PEaKIIM MOHHOTO OOMEHA);
MPOBEICHUE MPAKTUYECKON paboThl «BiusHue pazauyHbiX (aKTOPOB HA CKOPOCTh

XAMHUYECKON PEAKIUN.
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PacuérHbie 3a1aun

Pacuétnr I10 YPaBHCHUSAM XUMHYCCKHUX peaKuHﬁ, B TOM YuCJjc
TCPMOXUMHUYICCKUC paC‘IéTBI, paC‘IéTBI C HCIIOJIB30BaAHUCM IIOHATHA «MacCCOBasd

J0JIA BEIICCTBA».

HeopraaneCKaﬂ XUMHUA

Hemeramnel. [Tonoxenne HemeTawioB B [leproanueckoil CUCTEME XUMUYCCKUX
anemeHToB J[.M. MenaeneeBa M OCOOCHHOCTH CTPOCHHS aTOMOB. DH3MYECKHE
CBOMCTBa HEMETAUIOB. AJUTOTPOIHS HEMETA/UIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (Tallor€HOB, CEPhI, a30Ta,
dbochopa, yrmepomsa W KpeMHHS) W HUX  COSAUHECHHH  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJOPOJHBIX COSTUHEHHU).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxenne meramioB B Ilepuoguyeckoil cuUCTEME XUMHYECKHX
anemerToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTaj1oB. Ob1ue ¢puznyeckue cBoicTBa MeTauioB. CrjlaBbl METAJLIOB.

DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XWMHUYECKHE CBOMCTBA BaKHEHIUX METAJIOB (HATPUM, Kaduil, KaJbIIUH,
MarHui, aJlOMUAHMHI, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMN.

OO6mue cnocoObl MoaydeHus: MeTauioB. Meramnyprus. Koppo3us MeTaios.

Crioco0bI 3a1uThl OT KOppo3uu. [IpuMeHneHre MeTauioB B ObITY U TEXHHKE.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYCHHMSI BEIIECTB W WX MPEBPALCHUI:
U3ydeHue KoJuleKuuu «MeTamibl M CIIaBbl», 00pa3loB HEMETAIOB; pElICHUE
AKCTIIEPUMEHTAJIbHBIX 3aJlay; HAOJIOJCHUE W OMHCAaHWE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHU/IA AIFOMUHUS C PACTBOPAMU

KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIIMK HAa KaTHOHBI MCT&J’IJ’IOB).
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PacuérHbie 3a1aun

Pacuérel Maccel BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKUUU BELIECTB;
pacu€Tbl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUHU, €CIU OTHO
U3 BEIIECTB UMEET MTPUMECH.

X¥MHUA 4 KN3Hb

Ponp xumun B oOecniedeHUM HKOJOTHYECKOM, DHEPreTHYeCKOM M IMHIIECBOM
0€301MacHOCTH, Pa3BUTUM MeIUIMHBL. [IOHSATHE O Hay4YHBIX METOJIax IO3HAHMS
BEIIECTB M XMMUYECKUX PEAKIIMH.

[IpencraBienuss 06 OOIMX HAYYHBIX MPUHIMIAX MPOMBIIIIICHHOTO MOTyYCHHS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB W MATEPUAIOB. BAXHEWUIINE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTEpUallbl, KpAaCKH, CTEKJIO, KEepaMHKa,
MaTepHuajbl s 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKHE M MHUHEPaIbHbIC
ynoOpeHus.

XuMHST U 3JI0pPOBbE 4YEJIOBEKA: IMpaBUja MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB; MpaBmiia 0€30MacHOTO UCIIOIb30BaHUS MPENapaToB OBLITOBON XUMHUHU
B IIOBCEJHEBHOM KU3HU.

MesxknpeaMeTHbIe CBA3H

Peanuzanus MexnpenMeTHbIX CBA3€H MPU U3yYEHUHU OOIIeH U HeOpraHuyecKou
xumu B 11 Kjacce oCyIIecTBIsETCS 4Yepe3 MCMIOIb30BaHME KakK OOLIMX
€CTECTBEHHOHAYYHBIX IOHATUHN, TaK W IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU IS
OTZEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAay4YHBIM (akT, TUIOTE3a, 3aKOH,
TEOpUs, AaHalIM3, CHUHTE3, KIacCUPUKALUs, TEPUOJUYHOCTb, HAOIIOICHHE,

9KCIICPUMCHT, MOACIIMPOBAHUC, HBMCPECHUC, SIBJICHUC.
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du3uka: Marepus, dHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOI, PaIMOAaKTUBHOCTb, MOJICKYJIa, SHEPTE€TUUECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSTHUE BEIECTBA, (PU3NYECKUE BEIIMYMHBI U CAUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kmerka, opraHu3M, DOKOcHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOIBI, IMOJE3HBIE HCKOMAEMbIC, TOIUIMBO,
pecypchl.

TexHonorus: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHUIIEBAs
MPOMBIIIUICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMpEernapaTroB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,

QJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

11 KITACC «OBHIAA U HEOPTAHNYECKASA XUMMUSA»

YIJIYBJEHHBIA YPOBEHbD Teoperndeckne 0CHOBbI XHMUH
Atom. CocTaB aTOMHBIX SAEp. XUMUYECKUN 3JIEMEHT. 30TOMEI.

KopnyckyiasgpHO-BOJIHOBOU OVAJIW3M, JBOWCTBEHHAS TIPUPOJA DJIEKTPOHA.

CrtpoeHue >JIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPTETUUECKUE

YPOBHM H MOAYPOBHU. AToMHBIe opOutamu. Kiaccubukanus XAMHUECKUX
9JIEMEHTOB  (S-,p-,d-,f-amemenThi). PacnpenencHue 3JICKTPOHOB IO aTOMHBIM

0p6I/ITaJ'I$IM; IOPUHIOMWII MMHUMYMA J3HCPIHMH, IIPHWHIIMUII HaVJ'II/I, IIpaBuJIoO XVHI[a.

DneKTpoHHBIE KOHPUTYypaIlid  aTOMOB  3JIEMEHTOB  IEPBOTO—YETBEPTOTO
NEepUOIOB B OCHOBHOM M  BO30YXIEHHOM  COCTOSIHMH, JJCKTPOHHBIC

KOH(UTypalu HOHOB.

61



[Tonsarue 06 OHCPIrun HMOHHM3aln, SHCPTrunu CpoACTBA K

AIEKTPOHY. DIEKTPOOTPULIATETBHOCTD.

[Teprnonnyeckuii 3akoH u [lepuognyeckas cucTeMa XMMUYECKUX 3JEMEHTOB [l.
N. MenaeneeBa. Cpsa3b nepuoguyeckoro 3akoHa u Ilepmoamdeckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEM CTpPOEHHUS  aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOMCTB XHMHUYECKHX JJIEMEHTOB M OOpazyeMbIX
UMM TIPOCTBIX M CIOXHBIX BEIIECTB IO TpynnaM U MepuojaMm. 3HaYeHUe
nepuoandeckoro 3akona /[. . Menneneena.

XuMu4deckass CBsI3b. BuIbl XMMHUYECKOM CBS3M: KOBaJICHTHAs, HOHHas,
MeTandeckas. MexaHu3mbl 00pa3oBaHMs KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIA. DHEPTrUs U JJIMHA CBA3U. [10osIpHOCTD, HANIPABICHHOCTD
Y HACBIIIAEMOCTh KOBaJIEHTHOU CBA3U. KpaTHble cBsizu. BonopoaHas CBs3b.
MexKMOJIEKYIIAPHBIE B3aUMOICHCTBUS.

BaneHTHOCT, M BajJICHTHBIE BO3MOKHOCTH aTOMOB. Fn6pwm3aum{ ATOMHBIX

opouTaneii. CBA3b 3JIEKTPOHHON CTPYKTYpbl MOJIEKYJ C UX T€OMETPUYECKUM
CTpO€HHEM (Ha IPUMEpPE COENMHEHMI 2JIEMEHTOB BTOPOIO MIEPHOJIA).
[IpencraBneHre 0 KOMIUIEKCHBIX cOoeIUHEHMsIX. COCTaB KOMIUIEKCHOTO MOHA:

KOMHHCKCOO6paBOBaT€JII), JIUTaHABbI. KoopaunammonHoe uuciao. HomeHknaTypa

KOMIUIEKCHBIX COE€AMHEHMHN. 3HaueHHE KOMIUIEKCHBIX coeauHenuil. IloHstne o

KOODAWHAIIMOHHON XUMUH.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTpOo€Hus.  Tumbl
KPUCTATMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[TonsTue o mucnepcHbix cucreMax. MctuHHBIE pacTBOpbl. llpencraBiieHue o

KOJUIOWIHBIX _pacTBopax. CrmocoObl BBIPAKEHUS KOHIICHTPAIMU PacTBOPOB:

MacCcCoBas JO0JI1 BEHICCTBA B paCTBOPC, MOJIsIpHAsA KOHIOCHTPAIMA. HaCBIIHeHHBIe u

HCHACLIIICHHBIC paACTBOPLI, pAaCTBOPUMOCTD. KpI/ICTaHHOFI/IJIpaTBI.
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Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. TpHUBHAIBHBIC
HAa3BaHUS OTAEIBHBIX IIPEACTABUTENEH HEOPTAHUYECKUX BEILECTB.

Knaccudukanuss XMMHUUECKMX peakUuil B HEOPraHMYECKOM M OpraHUYeCKOn
XUMHUHU. 3aKOH COXPAHEHUs MacChl BEUIECTB; 3aKOH COXPAHECHHMs W IPEBpALICHUS
SHEPrUH MPU XUMUYECKUX peakusixX. TernoBbie 3 (HEeKThl XUMHUUECKUX PEaKIIUM.

TepmoxuMuyeckre ypaBHEHUSI.

CKOpOoCTh XMMHUYECKOH peakliu, €€ 3aBUCUMOCTD OT Pa3INYHbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.
OOpatumble U HeoOpaTHMblE peakiuu. XHMHUYECKOoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOT'O PAaBHOBCCHI. q)aKTOpBI, BIMAIOIIMUC Ha ITOJOXCHHC XHMMHYCCKOI'O

paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIIEHTPAIMK BEIIECTB, YY4aCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.
DnekTponuTnueckas auccounanusi. CuiabHbIE U clia0dble ANeKTPoIUThl. CTENEeHb

Jucconuanuu. HMoHHOE IpOM3BEJCHHUE BOJIBI. Cpezla BOAHBIX PacCTBOPOB:

KHCJIOTHas, HeWTpajabHas, IenoyHas. Bogopoansiii mokasarens (PH) pactBopa.
I'maponns conen.
Peakuun nonHoro ooMeHa.

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC peaKuum. CreneHpb OKHCJICHUS.
Okucnurenb M BOCCTaHOBUTENb. IIporecchl OKHCIEHMST W BOCCTAHOBJICHUS.
Baxnelme OKHCIMTEIM W BOCCTAHOBHUTEIHW. METOI 3JICKTpPOHHOrO OajaHca.
DJIEKTPOIU3 PAaCTBOPOB U PACIIIIAaBOB BEILIECTB.

DKCNepUMEHTaIbHbICE METOABl M3YYEHMS BEIIECTB M HX IPeBpalleHUM:
pa3joXKEHUEe MEPOKCHAA BOAOPOJA B TMPUCYTCTBUM KATAIM3ATOPA; MOMAEIHU
KPUCTAUTMYECKUX  PEemEToOK; TMPOBEICHHE  peakiuid  HOHHOTO  OOMEHa;
ONPEAECICHUE CPEelIbl PACTBOPOB C MOMOIIBIO MHAMKATOPOB; M3YUYCHUE BIUSAHUSA
pa3IMUHBIX (aKTOPOB HA CKOPOCTh XHUMHUYECKOM pEaKIUH | TIOJIOKEHHUE
XAMHYECKOTO PABHOBECHS.
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Heopranuuyeckasi xumusi

[Tonoxxenne HemeTamwioB B llepuoandeckoil cucreMe XMMHUUYECKUX 3JIEMEHTOB
J. . MengaeneeBa u 0COOCHHOCTH CTPOCHHSI UX aTOMOB. Du3nueckue CBOICTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpuUMepe Kuciopoza, cepol, gocdopa
U yTaepoa).

Bonopoa. Ilonyuenue, ¢usnueckue M XHMMHUYECKHE CBOMCTBA: pEaKUUUd C
METAJUIAaMH W HEMETaJUlaMH, BOCCTAaHOBUTEJbHBIE CBOWCTBA. [ WMIpUIBI.

TonauBHBIC DJIEMEHTEI.

["amorensl. HaxoxneHue B HpUpoAe, CHOCOOBI MOJYyYEHHUs, (PU3HUECKHE U
XMMHYECKHE CBOMCTBA. ["aoreHoBoIOpoAbl. BaskHelmme KuciIopoacoaepKaline
COEJIMHEHHUS TaJIOTeHOB. JIabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOIYYeHUS
rajioreHoB. [I[puMeHeHne rajJoreHoB U UX COCITMHEHMM.

Kucnopon, o30H. JlabopatopHble M HPOMBIIUIEHHBIE CIIOCOOBI IMOJIyYEHUs
kuciopona. dusndyeckne U XMMUYECKAE CBOWMCTBA M IPUMEHEHHE KHUCIOPOJa U

030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxaenue B TpUpoJe, CHOCOOBI TOJy4YeHUs, (UBUYECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepwi(1V), okcua
cepol(VI). CepHucras u cepHas KHCJIOTHI M UX cojd. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [[puMeHeHne cepol U €€ COeTUHEHNN.

A3zor. HaxoxaeHue B TpupoJe, CIOCOObI MOMydeHUs, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpHUAbl. OKCHABI a30Ta. A30THCTast U a30THAas
KUCJIOTBI M uX cojii. OCOOEHHOCTH CBOMCTB a30THOW KHUCHOTHI. I[lpumeHeHue
a30Ta U €ro COeIMHEHUN. A30THbBIC yA00pEHUS.

®docdop. HaxoxaeHue B mNpupoje, CIOCOObI TMOIMy4YeHHUs, (U3UUEeCKue Hu
xumudeckue cpoiictBa. Dochuast u pochun. Oxcuapl docdopa, ¢ocdopHas

kuciora u eé coind. MeradochopHas u nupodochopHas KuciaoThl, dhochopucTas

64



u_QocdhopHoBatuctas kuciaotel. [Ipumenenune ¢dochopa U €ro CoeaMHEHUU.

dochopHbIC YI00pECHHUS.

Yrinepos, HaXx0XACHUE B TpUpoJie. AJUIOTponHbIe Moaudukanun. Ouznueckue
U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB, 00pa30BaHHBIX yriaepogoM. Oxcuj
yraepona(ll), okcung yruepoma(lV), yronpHas kuciora u €€ COJH.

AKTUBHpPOBaHHBIA yrojib, azcopoums. @Dymnepensl, rpadeH, yriepoaHbie

HaHOTPYOKHU. [IpuMeHeHne mpOCTHIX BELIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COEJIMHEHUM.

Kpemuuii. Haxoxnenue B mnpupoje, crnocoObl MOJydyeHUs, (pu3ndeckue u
xuMuueckue cBoiictBa. Okeun kpemuusi(1V), kpeMHHUEBast KUCIIOTA, CUIIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue meramios B [lepuoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK ATOMOB METAJLIOB.

PacnipocTpaHeHHE XMMHUYECKUX AJI€MEHTOB-METAIIOB B 36MHOM KOpE.

OOmue ¢usmyeckue cBOCTBa MeTawioB. lIpuMmeHeHne MeTasioB B OBITY U
TexHuKe. CIUIaBbl METAILIOB.
DIEKTPOXUMHYECKUH ps/l HAPsKEHUH MeTatoB. O01ue crnocoObl MOTyYeHUs
METAJIOB: TUAPOMETAILTYPTHS, TUPOMETAILTYPIHS, DJIIEKTPOMETAILTYPTHSL.
[Tonsitue o koppo3uu MeTaiioB. CiocoObl 3aIIUTHI OT KOPPO3HH.
Oo6mast xapakrepuctuka wmetaioB |A-rpynmsl [lepuonnueckoit cucTeMbl
XUMUYECKUX DJJIEMEHTOB. Harpuit u kanumii: mnomaydenue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCTUHEHUN.
Oo6mast xapakrepuctuka MetamioB |lA-rpynner Ilepuoanyeckoit cucTeMbl
XUMHUYECKUX OJJIEMEHTOB. MarHuii u Kaiblui: mnojydeHue, (Qusnueckue u
XUMHUYECKHUE CBOMCTBA, NPUMEHEHUE IMPOCTHIX BEUIECTB M MX COEIUHEHUHU.

XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.
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ATIOMUHWI: TIONTy4eHHE, (U3MYECKUE W XMMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTOTO BEIIECTBA U €ro coeauHeHud. AmdoTepHble CBONCTBA OKCHUIA U
TUIPOKCU/IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmast  xapakTepuCTHKa MeTauioB  moOouHblx noarpynn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckrue U XUMHUYECKUE CBOWCTBA Xpoma M €ro coeauHeHuid. OKCUAbl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U auxpomatsl, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lomyueHne u npuMeHeHue xpoma.

@u3znueckue ¢ XUMHUYECKHE CBOMCTBA MapraHia M €ro COEIUHECHUM.
Baxmneiimme coenunenuss Mapranma(ll), wmapranna(lV), wapranna(VIl) wu
maprauma(VIl).

[lepMaHranat kanausi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnyecKkue U XMMHUYECKHME CBOMCTBA keje3a W ero coeAuHeHuu. OKCHUIBI,
ruapokcuanl U conu xenesa(ll) u xenesa(lll). ITonyyenue u npumeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYecKne U XUMUYECKHNE CBOMCTBA Meau U €€ coenuHeHuil. [lomyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: monydeHue, ¢u3MUECKMEe W XUMHUYECKHME CBOWCTBA. AMQpOTEpHbIS
CBOMCTBA OKCHJIa U THUIPOKCHAA IIMHKA, THUIPOKCOKOMIUIEKCHl IITMHKA.
[IpuMeHeHue IMHKA U €r0 COSTUHECHMUIA.

OKCINEepUMEHTaIbHbIE METOJbl HW3YYEHMs] BEIIECTB M UX MPEBPAIICHUI:
U3yueHHue o0pa3lloB HEMETAJUIOB; TOpeHue cephl, gocdopa, kene3a, MarHus B
KUCJIOpOJIe; H3Yy4YeHUE KOJUICKIMH «MeTalibl M CIUIaBbD);, B3aUMOJICUCTBHUE
HIEJIOYHBIX U HMIEJIOYHO3EMEIBHBIX METAIIOB C BOJOW (BO3MOYKHO UCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB); B3aUMOJECHCTBUE LIMHKA M KEJe3a C PacTBOPAMU KHUCIOT U
IIeJI0YEH; KaYeCTBEHHBIE PEAKIIMY HAa HEOPTaHWYECKUE aHUOHBI, KATHOH BOJIOPO/a

N KaTHOHBbI MCTAJIJIOB, BSaHMOﬂCﬁCTBHC T'MAPOKCHUAOB AJIIOMUHHA W ILIMHKa C

66



pacTBOpaMM KHCIIOT M LIEJNOYEH; PEIICHUE SKCIIEPUMEHTANBHBIX 337a4 10 TeMaM
«["anorens», «Cepa u e€ coemquHeHUs», «A30T U (ocPop U UX COECTUHEHUS,
«MeTansl M1aBHBIX MOATPYII», «MeTaibl MOOOYHBIX MOATPYIIY.
XHMUA ¥ )KU3Hb

Pounb xumun B 06ecriedeHIuH yCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA.

[TonsTHE O HAayYYHBIX METOAAaX IMO3HAHUSA U MCTOJOJIOTMU HAYYHOI'O
HCCIICAOBaHMA.

Hayunsle IPUHLUIIBI OpraHu3aluu XUMHUYECKOTO IIPOU3BOJICTBA.
[IpomblllIeHHBIE CIIOCOOBI MOJYYEHUS BAXKHEWIIMX BEIIECTB (HAa MpuUMepe
IIPOU3BOJICTBA AaMMHAKA, CEPHOM KHUCIIOTHI, METaHOJa). [IpoMblIIeHHbIE CTTOCOOBI
IIOJIy4CHHUS] METAJUIOB U CIUIABOB. XMMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEN Cpebl

n C€ro ImnocCjacacTBH:I. HDO6JI€M3 HGDCD&6OTKI/I OTXO0J0B H 1TOOOYHBIX IIPOAYKTOB.

Ponmpr xmMum B oOecrneueHUU BHGPFGTH‘IGCKOﬁ 0e3011acHOCTH. H[}I/IHQHHBI

«3CJIEHON XUMUN.

XuMHsiT ®  3J0pOBbe uenoBeka. JlekapcrBeHHble cpeactBa. [IpaBuiia
WCIIOJB30BaHUsl  JICKAPCTBEHHBIX IMpenaparoB. Poib XUMUKM B Pa3BUTUU
METUITUHBI.

XWMHSI TUIIA: OCHOBHBIE KOMITOHEHTHI, MHINEBbIC M00aBKU. Ponbk xumum B
oOecrieyeHuH UIIEBOM 0€3011acCHOCTH.

Kocmetrnueckne u mapdromepusie cpenctBa. boiToBas xumus. [IpaBuna
0€30MacHOr0 HCIOJIb30BaHUS TpEnapaToB OBITOBOM XUMHU B TOBCEIHEBHOMN
KU3HH.

XUMHUSL B CTPOUTEILCTBE: BaXKHEWINME CTPOUTENbHBIE MaTepualibl (ILIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHuvecKkrue 1 MUHEpaJIbHBIC yI00pEHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPHUAIIbl, KPACKH, CTEKIIO, KEpAMUKA.

Matepuaisl Uil DJIEKTPOHUKN. HaHOTEXHOJIOTHN.
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PacuérHbie 3a1aun

Pacuétpl: macchl BeliecTBa WM 00BEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WU O00BbEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIICCTB;
Macchl (00bEMA, KOJIMYECTBA BEILIESCTBA) MPOJAYKTOB pEAKIUU, €CIU OIHO U3
BCII[ECTB MMEET NpPHMECH; Macchl (00BEMA, KOJIMYECTBA BEIISCTBA) MPOIYKTA
peaKiuu, €clii OJHO U3 BEIIECTB JaHO B BHUJEC PACTBOpA C OINPEIeIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA; MACCOBOW [0 W  MOJIIPHOM
KOHIICHTpAIIMX BEIIEeCTBAa B pacTBOpe; JOJM BBIXOJA MPOAYKTAa PEAKIMH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHble CBSI3H

Peanuzariyst MeXIpeIMETHBIX CBSA3EH MPU U3yYCHUU OOIICH U HEOpraHUYeCKOM
xuMud B 11 Kilacce OCYIIECTBISECTCS Yepe3 HCMOJb30BaHUE KaK OOImuX
€CTECTBCHHOHAYYHBIX TMOHSATHUM, TaK M TMOHITHWA, TPHUHITHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOnue ecTeCTBEHHO-HAYYHBIE TMOHSTHS: SIBIICHUE, HAy4YHBIM (DaKT, rumoresa,
TEOpHsl, 3aKOH, aHaJIN3, CUHTE3, KiacCU(UKalus, MEPUOIUIYHOCTh, HAOIIOJEHUE,
M3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICIIMPOBAHHUE.

dusuKa: Matepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MTPOTOH, HEHTPOH,
HWOH, W30TONbI, pPaJMOAKTUBHOCTh, MOJIEKYJIA, OHEPreTUUYECKUl YypOBEHb,
BEIIIECTBO, TeJIO, 00BEM, arperaTHOE COCTOSHHME BEIIECTBA, HJCaJbHBINA Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorus: kineTka, opraHu3M, 3KocucTema, ouocdepa, MeTadoaIU3M, Makpo- U
MUKPODJIEMEHTBI, O€JIKU, KUPHI, YIJIEBOJbI, HYKJICHHOBBIE KHUCJIOTHI, (D€PMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['ecorpadms: MuHEpayIbl, TOPHBIC TOPOIBI, TOJIE3HBIE HCKOMAeMbIE, TOILIUBO,

pPECYPCHI.
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TexHomorus: Xumudeckas MMPOMBIIIJICHHOCTb, MCTAJLITYPIUsl, CTPOUTCIILHBIC
MaTCpUalkbl, CEIBCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, ITMIICBAS ITPOMBIINIJICHHOCTD,
Q)apMaHCBTI/ILIeCKa}I IMPOMBIIIJIICHHOCTD, ITPOU3BOACTBO KOCMCTHUUCCKUX
[pCrapaToB, MIPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHAA

IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA «XUMMWUSA»

10 KITACC «OPTAHUYECKASA XUMMUSA»

Bba3osslii yposens (1 yac)

Yriay0Jénnblii yposeHb (1+2yaca)

Koin-Bo
4acoB

Pa3nen 1. TeopeTruueckue 0CHOBBI opranndeckoid xumuu (3 1)\(94)

Kon-Bo
4acoB

34q

Tema 1. IIpeamer opranuveckoii xumuu. Teopusi XUuMHYECKOT0 CTPOEHHUSI OPraHUYeCKHX

coeUHEeHUuM

9y

[IpenmMer  OpraHM4eckod  XUMHUHM: €€
BO3HMKHOBEHHUE, pPa3BUTHE M 3HAYCHUE B
NOJIy4YEHUH HOBBIX BEIIECTB M MaTE€pHUAJIOB.
JleMoHCTpanuu:  —  O3HAaKOMJIEHHME  C
oOpa3llaMd  OpraHUYeCKUX  BEIIECTB U
MaTepualaMi Ha WX OCHOBE, — OIBITBHI MO
IPEBPAILCHAI0 OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuu (TUIaBJ€HUE, OOYIJIMBaHHE U
TOPEHHE).

DJIEKTPOHHOE CTPOCHHE aToOMa yriiepoa: OCHOBHOE H
BO30YXJIEHHOE COCTOSIHUS. BanieHTHBIE BOZMOXHOCTH




atoma yriepojaa. XUMHUYECKash CBSI3b B OPraHUYECKHUX
coeauHeHUsX. Tunel rTHOpUIU3AIMN aTOMHBIX OpOUTANICH
yriepoa.

CBA3U
Twuner

MexaHu3Mbl ~ 00pa3oBaHUs ~ KOBAJIEHTHOM
(0OOMEHHBIH u JIOHOPHO-AKIETITOPHBIH ).
NepeKpbhIBaHUS] aTOMHBIX OpOUTAJIEH; G- U T- CBSI3U.

Teopus cTpoeHUs OPraHUYECKUX COCTUHEHHI

A. M. bytrnepoBa, €€ OCHOBHBIC MOJIOKCHMUSI.
CtpyKTypHBIE dhopmyIibl OPTraHUYECKUX
BemecTB. ['omonorus, nzomepus. XuMHuecKast
CBSI3b B OPraHUYECKUX COECIUHEHMSX
OJIMHAPHBIC U KPATHBIE CBS3U. G- U T-CBS3M.
JlaGopaTopHbIN  OIIBIT: MOJEJIUPOBAHUE
MOJIEKYJI OPTaHUYECKUX BEILIECTB.

OpunapHasi, OBOMHAs M TpoiHas cBsA3b. (CHoOCOObBI
pa3pbiBa CBS3€M B MOJIEKYJIaX OPraHWYECKHUX BEIIECTB.
[TousTie o cBOoOOAHOM paaukaiie, Hykieodpwie u
anexTpoduie.
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CtpykTypHble GOpMYIIbl PA3TUYHBIX BUIOB: CKEJIETHAS.

Bubl uzoMepun: CTpykTypHas, IpOCTpaHCTBEHHASI.

OnexTpoHHbIE 3PPEKTHl B MOJIEKYJIaX OPraHUYECKUX
COCTMHEHUH (MHAYKTUBHBINA U ME30MEPHBIN APPEKTHI).

[IpencraBnenue 0 KJIaCCU(PUKAITUU

opraHuueckux  BemiectB.  Homenkiarypa

OpFaHquCKHXCOGHHHGHHﬁ

(cucteMatnueckas) U TPUBHAIbHBIC HAa3BAHUS

BaKHEUIIINX MIPEICTABUTEIICH
OPTaHUYECKUX BEIIECTB.

KJIaCCOB

Ocobennoctu U KJaccu(uKausi OpraHu4ecKux
peakumii. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU B
OPraHUYECKON XHMUHU.

DKCIEpUMEHTAIbHBIE METOJbl W3YyUYECHHS! BEUIECTB U MX
MpPEeBpAIlCHUI: KaueCTBEHHOE OOHapy>KEHUe yriepoja u
BOJIOPOJIa B OPraHMYECKUX BEIlleCTBAX. BhIunciaeHus:

— ompenesieHue MOJEKYISIpHOU (POpMYyJIIbI
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OpraHU4CCKOIO BCIICCTBA 10 MaCCOBBIM J0JIIM
QJICMCHTOB, BXOIAIIHUX B €T'0 COCTAB.

Pa3neu 2. Yraesogopoanl (14)\(40)

2y

Tema 2. IlpeaebHbie yriieBoA0POAbl — aJKaHbl, HMKJI0AJIKAHbI

6u

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTUYECKUM pAaAa.
MertaH u 3TaH — HpOCTCﬁHIHG MpCaCTaBUTCIN

aJIKaHOB: (PM3UYECKHUE CBOICTBA.

Homenknarypa u uzomepust aikaHOB. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp°-ruOpuaM3aIKs aTOMHBIX OpOHTaneil yrieposa,
o-cBs13b. KoHbopMepbl.

HemoHncTtpanus: Duznyeckre CBOMCTBA aJIKaHOB
(pactBopumocTs). [IpakTruueckas padora No 1.

[Tony4yeHue mMeTaHa U U3y4YE€HHUE €TO0 CBOWCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (peaKLUU
3aMEIICHNS U TOPEHHUSI ), HAXOKIECHUE B IIPUPOJE,

MOJIYYCHHUC U IIPUMCHCHUC.

XUMHUYECKHUE CBOMCTBA AJIKAHOB: U30MEPU3ALIUH,
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JNETUJIPUPOBAHUSA, LHUKINA3ALINH, MAPOJIN3a,
KpekuHra. lIpeacraBieHne 0 MEXaHU3Me pEeakIun
PAIUKAIHLHOTO 3aMEICHUSL.

[uxnoankanel. O0mas ¢GopMyina, HOMEHKIIATypa |
nzoMepusi. OCOOEHHOCTH CTPOEHUSI U XUMHYECKHX
CBOMCTB MaJjblX (LMKJIONPONAaH, LHMKIOOyTaH) U
OOBIYHBIX (LIMKJIOTIEHTaH, IIUKJIOTEKCaH)
ukioankaHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHUE
UKJIOAJIKaHOB.

(6+1)u

Tema 3. HenpenesibHbIe yriieBoI0OPOAbI:

AJIKCHbI, AJIKAaAUCHDbI, aJIKUHDbI.

Tema 3. HenpeaesibHbIE yIJ1€BOJAOPOABI: AJIKEHBI,
aJIKaJaueHbl, aJKUHBI (13+2)4.

Tema 6. 'aioreHNPoOU3BOIHbIE YIJI€BOAOPOA0B
(4u).

(17+2)u

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUI
pax. OTWIeH ¢ NOpONWIeH — IPOCTENIIne

MNpcaACTaBUTCIIN AJIKCHOB! (1)I/ISI/II-IGCKI/IG CBOMCTBA.

AJIKEHBI: SP THOPHN3AINS ATOMHBIX OpOHTaIeit

yraepoja, 6- U m- cBsA3u. CTpyKTypHas u
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reomMeTpuyecKkas (LIMC-TPaHC-) H30MEPHSI.

Brrunciienns: —  HaxXOXKIECHHE  MOJIEKYJSIPHOU 1P
(opMyJIbl OPraHMYECKOr0 COEAMHEHHs IO Macce
(00BEMY) IPOTYKTOB CTOPAHUSI.
OTWIIEH M TNPONWIEH — XMMHYECKHE CBOWCTBA 1

(peakuuu TUAPUPOBAHMUS, raJOr€HUPOBAHMUS,

rUJpaTalliyd, OKUCIEHHs U  IOJMMEpPHU3alun),

noyiyueHue u npuMeHenue. I[lpaktuueckas paborta

Ne 1. ITosryyenue sTuIeHa U U3y4YE€HHUE €T0 CBOWCTB.
XHUMHUYECKHUE CBOMCTBA AJIKEHOB: 3aMEILECHUS B 1
OIIOJIOKEHHUE NPU ABOMHOM CBs3H. [IpencraBinenue o
MEXaHU3ME DPEaKUWy  AIEKTPOPHIBHOIrO
IPUCOCANHEHNS.
Tema 6. T'anoreHNnpou3BOAHBIE YTIIEBOJIOPOJIOB 1

(luac u3 4): DJIEKTPOHHOE CTPOECHHUE
rajgoreHONPOU3BOIHBIX YIJIEBOAOPOIOB.
JlemoHCTpanus: dusnveckue CBOMCTBA

YTJIEBOJIOPOJIOB (PACTBOPHUMOCTD) YTJIEBOJIOPOJIOB.
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Brruucnenus: ONPEAECICHUE MOJIEKYJISIPHON
dbopMysbl OPraHMYECKOTO BEIIECTBA MO MAacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIIMX B €TI0 COCTAB.

1P

JlabopaTopHbIii OIBIT:— MO/JICIIMPOBAHUE
MOJIEKYJ YIJIEBOJOPOAOB U TAIOT€HONPOU3BOIHBIX
Brrunciienns no ypaBHEHUIO XMMHMYECKOM PEAKLINN
(Maccel, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIECTBA
WIM TPOAYKTa PEAKIUU [0 H3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB
WJIU TIPOTYKTOB PEAKIINH )

Tema 6. ['amoreHNpPou3BOJHBIE YIIIEBOJIOPOJIOB (2
yac u3 4): Peaknuu 3aMelieHUs TrajoreHa Ha

TUIPOKCOTPYIIlY, HHUTPOTPYyNIly, LHAHOTPYIIIY,
AMHUHOTPYTIITY.

Tema 6. 'amoreHnpou3BOJHBIE YTIIEBOOPOAOB (3
yac u3 4): JleiicTBue Ha TaJOTreHIPOU3BOIHBIC
BOJJTHOTO W  COUPTOBOIO  pacTBOpa  MIEJIOYH.
B3aunMoaelicTBue qUTrajioreHajakaHOB ¢ MarHUEM U
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LIMHKOM.

Ankanuensl. byraguen-1,3 u meTunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IGHLII HN30JIMPOBAHHLIC, KYMVYJIINPOBAHHBLIC.

OCoOeHHOCTH AIEKTPOHHOI'O CTPOEHUS

U XUMUYECKUX CBOMCTB COMPSIKEHHBIX JUEHOB, 1,2-
u |, 4npucoenunenue.

CrocoOsbI IMOJIYUCHHA N IIPUMCHCHUC aJIKaITUCHOB.

AJKagueHbl: Ba)XKHEHIINE XMMHYECKHUE CBOMCTBA
(peaxuust MOJIMMEpHU3aIun). [Tomyuyenue
CUHTETHUYECKOTO Kaydyka U pe3uHbl. JIabopaTopHbIi
OTBIT: — O3HAKOMJIEHHWE C oOpa3llaMH IIacTMace,
Kay4yKOB M PE€3UHBI.

Tema 6. 'amoreHnpou3BOAHBIC YTIIEBOIOPOAOB (4
yac u3 4): IloHatue o0 MeTaLIOOPraHUYECKUX
COE€IUHEHUAX. Hcnionn3oBanne
rajoreHNpPOU3BOAHBIX B TEXHUKE U B
XUMUYECKOM CUHTE3E.

OBITY,
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Breruucnenusi: OIIpCACIICHUC JOJIM BbIXOAa IMPOAYKTA
PCaKOu OT TCOPCTUICCKU BO3MOKHOTO.

1P

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUM PAA. ALETWIEH — IPOCTEUIINMI
IIPEACTABUTENIb  AJIKMHOB:  COCTaB, CTPOCHME,
(uznyeckue CBONCTRA.

DIJIEKTPOHHOE U IPOCTPAHCTBEHHOE  CTPOCHUE
MOJICKYJ QJIKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOuTtaneir yriaepojma. XUMHUUYECKHE CBOMCTBA:
OAMEPU3alMA W TPUMEpPHU3ALMU, OKHUCIICHUS.
Kucnorasle  cBoWcTBa  QJIKHMHOB,  WMEIOIIUX
KOHIIEBYIO  TpPOWHYKH  CBS3b.  KauyecTBEHHbIE
peakuMu: Ha TPOWHYIO CBA3b, B3aUMOJICHCTBHUE
alleTWIEHa C AaMMHAYHBIM pPAacTBOPOM OKCHJA

cepeopa(l).

[Tpaktuueckas padota Ne 3. [Tonyuenue aneruineHa
Y U3y4YEHUE €T0 CBOMCTB.

AlleTusIeH: XMMUYECKUE CBOMCTBA (peakuu
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TUAPUPOBAHUSA, TaJOT€HUPOBAHUSA,
rOpeHus), MOJyYeHHEe U TPUMEHEHUE.

TUApaTalu,

2+1)u Tema 4. ApomaTnyecKue yrijieBoJopo/abl (8+1)u
1| Apensl. bensoin: coctaB, ctpoeHue, GU3nUECcKue u 1
XUMHUYECKHE CBOMCTBA (pPEeaKkIuu TaJIoTeHUPOBAHUS U
HUTPOBAHMUSI ), IOJTyYCHUE U TPUMEHEHHUE.
[IpaBuno apOMaTHUYHOCTH, IPUMEPDI 1
apoMaTUYECKHX coeuHeHuH. JTabopaTOpHBIil OMBIT:
MopaenupoBaHue MOJIEKYJI apoMaTUYECKHUX
yrieBojiopooB. lIpeacTaBieHre O MEXaHU3MeE
peaKIuii IEKTPOPUILHOTO 3aMEIICHUS.
Brruncnenus: — ycTaHOBIIEHUE CTPYKTYPHOU 1P
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XUMUYECKUX CBOUCTB WU CIIOCOOOB TOTYUYEHUS.
1P| Tonyon: cocraB, cTpoeHue, GhuU3HUYECKHE U 1

XUMHUYECKHE CBOMCTBA (pEaklyy rajJoreHUpPOBaHUS

)41 HI/ITDOBaHI/ISI), INOJYYCHHUEC U IPUMCHCHHUC.

TOKCHYHOCTH apEHOB.
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[IpencraBnenre 00 OPHUEHTHUPYIOIIEM JAECHCTBUU
3aMecTUTeNed B OEH30JbHOM KOJbIIE Ha IpPUMEpPE
ANKUIBHBIX paauKasos, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIIBI, ATOMOB
raJIOr€HOB.

XUMHYECKHE CBOMCTBA OCH30JIa M €r0 TOMOJIOT'OB:

OKHCJIEHHME TOMOJIOTOB OEH30J1A.

['eneTnyeckas CBS3b yYIjeBoaopoaos,
IMPpHUHAIJICKAINUX K PA3JIMYHBIM KJIaCCaM

Cnoco0b1 MOJTYYCHHUS apoOMaTHYECKUX
YTJIEBOAOPOIOB. OcobenHoctu XUMUYECKUX
CBOMCTB cTupoJia. [lonmumepusarus ctuposna.

Bpruncnenusi: — yCTaHOBJIIEHHWE CTPYKTYpPHOU
dbopMysIBl OPraHMYECKOTO BEIECTBA HA OCHOBE €ro
XUMUYECKUX CBOUCTB WU CIIOCOOOB MOTYUYEHUS.

pA |

Tema S. IlpupoaHbie HCTOYHHKH YIJI€BOIOPO/IOB U UX NepepadoTKa

(4+2)u

IIpuponusie VCTOYHUKHU YTIIEBOIOPOIOB.
[TpupoaHblii ra3 ¥ NONyTHHIE HEPTAHBIE Ta3blI.
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Hedts u e€  mpoucxoxaenue. CrocoObl

nepepadoTKu He(TU: MeperoHKa, KPeKUHT

(TepMUYECKH, KATATUTUYECKUM ), TUPOIIU3.

['eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMU 1
yTIEBOAOPOIOB.
I'eHeTHUECKas CBA3b MEXAY PA3IMYHBIMU KIIACCAMU 1P
yTIE€BOAOPOMIOB.
[IponykThl nepepabOTKH HEPTH, UX NPUMEHEHHUE B 1
IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIN yronb u
OPOAYKTBI €ro mnepepadboTku. JleMoHcTpanus: —
kosutekuu «HepTe» u «YTompy.
Boluucnenusi: — omnpeneineHue  MOJIEKYJISIpPHOU 1

bopMyIIBl KUCIOPOJAOCOACPIKAIIETO OPraHUYECKOTO
BEIIECTBA TI0 MAacCCOBBIM  JIOJIIM  DJIEMEHTOB,
BXOASIIMX B €ro cocrtaB; mo Macce (00bémy)
MPOJYKTOB CrOpaHus; MO KOJUYECTBY BEIECTBA
(macce, 00bEMYy) MPOAYKTOB pPEaKIUU
UCXOJTHBIX BEIIECTB.

u/unn
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Ypoxk 0600111eHUsT MaTeprasa TEMBI. 1P
Pa3nen 3. Kuciaopoacoaep:kamue oprannueckue coequHenus (12 1)\(364)
3y Tema 6. Cimptbl. @eHOJI Tema 7. Conptbl. @eHOJI 9y
IIpenenpHble OTHOATOMHBIE CIUPTHL. MeTaHONI U 1
ATAHOJI: CTPOCHHE, (PU3NYECKUE W XUMHUYECKHE
CBOMCTBa (peaKkIMUh C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHE), IMPUMEHEHUE.
BonmoponHble  CBSI3W  MEXKIYy — MOJIEKYJIaMHU
crupToB. JleMcTBHE METaHOJIa W JTaHOJA Ha
opraHusM desoBeka. JlabopaTopHble ONBITBHI: —
TOpPEHHE CHIUPTOB; OKHCJIEHHME dTaHoJa
okcuaom meau(Il).
[IpenenpHble  ONHOATOMHBIE CIHMPTHL:  HU30MEPHS, 1
kinaccuukanua. Puznyeckue CBONCTBA AJKAHOJIOB.
JleMoHcTpanusi: pacTBOPUMOCTh CIIUPTOB B  BOJIE.
CrocoObl TIONIy4eHHUS] M TPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.
XUMHUYECKHUE CBOMCTBA AJIKAHOJIOB: IETUAPATALMH, 1
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OKHUCJICHUS, B3aUMOJCHUCTBHE C OPraHUYECKUMU U
HEOPraHWYECKMMHU KucioTamu. llpencraBiaeHune o
MEXaHU3ME peaKlMii HYKICO(DUIbHOrO 3aMEIICHHUS.
Hemonctpauuu: 1. BsaumoneiicTBue »dTaHona C
HaTtpueM. 2.  OKuCI€HHME  3TUJIOBOrO  CIHpTa
JUXpoMaToM  Kaimus  (BO3MOKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB).

MHOroaromMHele  COUPTBL. OTWICHIJUKOIb U
[JIMLEPUH: CTPOEHUE, (PU3HUUECKUE U XUMUUYECKUE
CBOMCTBAa (B3aUMOJICHCTBUE CO ILIEJIOYHBIMU
METajulaMHM,  KayeCTBEHHas  peakiuusi  Ha
MHOTOAaTOMHBIE CIIUPTHI). J[eficTBHE HA OPraHU3M
YeJIOBEKa. [Tpumenenue IIIMLEpUHA U
ATUICHIIMKONS. JlabopaTopHbIE  OMBITHI:
B3aUMOJICUCTBHE TJIMLUEPUHA C THUAPOKCHIOM
meau(ll).

MHuoroaroMHbBIE CIIUPTHI: B3aUMOJIENCTBIE C
OpPraHMYECKUMH U HEOPTaHUYECKUMU KUCIIOTaMU.
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[TpocTeie 3¢upbl, HOMEHKIATYpa U U30MEPHSL.

OcobeHHOoCTH (PU3UIECKUX i XUMUYECKUX CBONCTB.

@deHod: CTpOEHUE MOJEKYIbl, (U3HYECKUe |

XUMHYECKHE CBOMCTBA. TOKCUYHOCTD q)CHOHa.

[Ipumenenue ¢enona. Beranciaenus

— IO YPABHEHUIO XUMUYECKON peakiuu (Macchl,
00BbEMa, KOJIMYeCTBa HUCXOAHOTO BEIIECTBA WU
MPOAYKTa pEeaKklMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOT'O U3 UCXOJIHBIX BEIIECTB WU
MIPOJTYKTOB PEAKIIUN).

@deHoJI:  B3aMMHOE  BJIMSIHUE TUIPOKCOTPYIIIBI U
O0eH3zonpHOrO  simpa. OCOOCHHOCTH  XMMHUYECKHUX
cBoiCTB (henomna. KauecTBeHHbIE peakinu Ha PEeHOI.

denondopmanbaeruaHas cMoJIa.

[IpakTnueckas pabora Ne 4. Pemenune
DKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMe «CnupTel u
(beHob.

Tu

Tema 7. Anbaeruabi. KapOoHOBBIE KMCJIOTHI.

Tema 8. Anbaeruani. KapooHOBBIE KMCJI0TBI.

214
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Caoxnblie 3¢upbI

Caoxnble 3¢upsbl. ZKupbi

Anbaernanl u KETOHBI. dopmanbIeru,

allCTaJIbACTHU CTPOCHHUC, (i)I/I3I/ILICCKI/I€ )41

XMMHUYECKHE CBOMCTBa (peaKHI/II/I OKHUCJICHHUA U

BOCCTAaHOBJICHUA, KQUCCTBCHHBIC peaKI_II/II/I).

JIaGopaTopHBIE OMBITHI:

OKHUCJICHHE  albJErHJI0OB  aMMHUAYHBIM
pactBopoM okcujaa cepedpa(l) u rumpoxcugoMm
meau(ll).

DNEeKTPOHHOE  CTPOEHHE KAPOOHWJIBHOM  TPYIIIIHIL.
['oMonoruueckue  psapl  aJIbJIETUAOB U KETOHOB:
U30MEPUS.

ITpencraBienue 0 MEXaHU3Me peakuui

HVKJIGOd)I/IJIBHOFO IIPUCOCANHCHMUS aJIbACTHIOB.

dopManbpAerul, aueTalbIeTu: NOJyYeHUEe U
MIPUMEHEHUE.

AneToH: cTpoeHue, MU3NYECKHEe U XUMHUYECKUE

CBOWCTBA (pEaKIMM OKUCICHUS U
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BOCCTaHOBHeHI/Iﬂ), MMOJIYUYCHHMEC M IPUMCHCHMUC.

Brraucnenws: OTpe/ieNieCHue  MOJICKYJISIPHOM
(GopMyIIbI  OPTaHUYECKOTO BEIIEeCTBA IO MAacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJAIIUX B €T0 COCTaB; MO Macce
(00BEMY) TPOAYKTOB CrOpaHUS, IO KOJUYECTBY
BelllecTBa (Macce, 00bEMY) MPOIYKTOB PEAKITUU W/WUITH
HCXOJIHBIX BEIIECTB; — YCTAaHOBJICHHE CTPYKTYpHOU
(GopMyIIbI OPTraHMYECKOTO BEIIECTBA HA OCHOBE €Tr0
XUMHUYECKUX CBOMCTB WJIU CIIOCOOOB MOJYYCHHUS.

VYpok 0000111eHN MaTepraia TEMBI.

ONHOOCHOBHBIE  TIpeleibHbIE  KapOOHOBBIE
KHCIIOTBl. MypaBbUHass W YKCYCHasi KHUCJOTBHI:
CTpoeHHe, (pU3nueckue U XMMHUYECKHE CBOWCTBA
(cBoiicTBa, oOmmMe [y Kjacca  KHUCJOT).
[Ipaktrueckast padora Ne 2. CpoiicTBa pacTBopa
YKCYCHOM KHUCJIOTHI.

OcoOeHHOCTH  CTpPOEHHUS MOJIEKY]1 KapOOHOBBIX
kucnotT. 3omepus u HomeHknaTypa. Bonopoaasie
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CBA3H MCXKAY MOJICKYJIaMH Kap6OHOBLIX KHCJIOT.

OI[HOOCHOBHI)IC MPpCACIbHBIC Kap6OHOBBIe KHCJIOTBI:
pPCaKkOnuu C YH4aCTHUCM YIJICBOJOPOIHOI'O paarKajia.

MypaBbuHasi W YKCyCHasi KHUCJOTBL:  pEakKLHs
3TepuUKaINU, TTOTyYEHUE U IPUMEHEHHE.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.

MHuoroob6pasue KapOOHOBBIX KHCJIOT.
[IpeacTaBuTenn  BBICHIMX  KApOOHOBBIX  KHCIIOT:
NaJIbMUTHHOBAS, JIMHOJIEBAS, JUHOJIECHOBAS KHCIIOTHI.

OcoOenHoctu CBOMCTB HEMpPEEIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, JTUKAPOOHOBBIX
KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.

CreapuHoBasi U  OJIEMHOBas  KHUCIOTBI  Kak
MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KHCIIOT.
Mpb11a KaK COIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOJOIIIee JICUCTBHE.

[IoHsATHE O CUHTETUUYCCKHUX MOKOIIHUX CPCACTBAX
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CMC).

Ilonsatue o ITPON3BOAHBIX Kap6OHOBLIX KHCJIIOT —
CJIOKHBIX Sq)Han, AHTHAPpHAAX, TAJOI'CHAHIMJApHUaax,
aMMaax, HUTpujax.

CoxHBIC 3UpbI KaK IIPON3BOTHBIC
KapOOHOBBIX  KHCJIOT. ['MAPOIHM3  CIIOKHBIX
a(upoB.

Cnoxubie 3¢upsl. ['omonornueckuit psia, oOuas
dbopmyna, ©3oMepusi U HOMEHKIIATypa.

[IpakTuueckas  pabora Ne 5. Pemenne
AKCIIEPUMEHTAJIBHBIX 3a1a4 1o TeMe «KapOoHoBbIe
KUCIOTHI. CIIOKHBIC A(DUPBDY.

Kupsl. I'mpponus xupos. [IpumeHeHne KHUpOB.
buonorunueckas posb KUPOB. BeruucieHus: — 1o
YPaBHEHUIO XUMHUYECKOM peakuuu (Macchl,
00BbEMa, KOJMYECTBA MCXOJHOIO BEUIIECTBA WJIU
IIPOAYKTa peakuuu 10 M3BECTHBIM  Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX
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BEIIIECTB MJIU IIPOJIYKTOB PEAKIIUH).

Kupsi: ctpoeHue, puznyeckre CBOMCTBA.

Oco0eHHOCTH CBOWCTB JKHPOB, COJEPKAIIMX OCTaTKU
HENpeeNbHbBIX KUPHBIX KUCIOT. JKupsl B ipupoe.

KoHTposnbHas pabora:
«Kucnopoacoaep:xaie opraHudeckue
COETUHEHUSI.

2

Tema 8. YrieBoabl

Tema 9. YrieBoasbl

6u

VYrieBoapl: cocTaB, KilacCU(PUKaLUs YTI€BOIOB
(MoHO-, - W mnonucaxapunel). [moko3za —
MPOCTEUIIIMN MOHOCAXAPU:

OCOOEHHOCTH CTPOEHHSI MOJIEKYJbI, (hU3UUECKUE
U XUMUYECKHE CBOMCTBa (B3aUMOJCUCTBHE C
ruapokcuom menu(ll), oxuciaenne ammmuadyHbIM
pacTBopoM okcuaa cepebpa(l), BoccTaHOBIECHME,
OpoXKeHHE TJIIOKO3bl), HaX0XKICHHE B MPUPO/E,
npuMeHeHune, onoaornyeckas posib. DOTOCUHTE3.

@pyKTO3a KaK U30MEP TIIFOKO3BI.

Onruyeckas KonpyaTo-1ienHas

H30MCPHU.
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TAYTOMCPpHA Ha  IIPHUMEPC MOJICKYJIbI
IPOCKIMHU Xeyopca, (X,B-aHOMeDBI TJITOKO3bI.

I''TFOKO3bI,

Monocaxapuabl: rajiakTosa, pudosa, 1e30K- cupr0o03a.
du3NYEeCKUe CBOWCTBA M HAXOXKIACHUE B MPUPOJE.
JlaGopatopHbiii ombIT: B3aumonelicTBue pacTBopa
IIF0KO3BI ¢ TusipokeuioM meau(1l).

Caxap03a — HOpcACTAaBUTCIAb AMUCAXapHUI0B,
T'MAPOJIN3, HaXO0XJICHHNC B IIpupoac n
IIPUMCHCHHC. KanMaJI n OCJIII0JI0O3a KakK

npupoAHsie nonuMepbl. CTpoeHue Kpaxmaia M
HeUIroNIo3bl. Du3nyeckne U XUMHUYECKHE
CBOMCTBa Kpaxmajna (TUOpOJU3, KadyeCTBEHHas
peakuuss ¢ uoaom). JlabopaTopHblil OMNBIT: —
B3aMMOJIEUCTBHE KpaxMajla C HOJIOM.

Jlucaxapunpl: MaJIbTO3a u JIAKTO34.
BoccranasinuBaromue u HEBOCCTAaHaBJIMBAIOLINE
nucaxapupl. llommcaxapunpl: raukoreH. CTpoeHue
MaKpOMOJIEKYJI TJINKOTEHa.
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XUMHYECKHE CBOMCTBA LEJUIIOJIO3BI:  THUIPOIU3,
nonyyeHue 3¢upoB  meono3bl.  [lonsatue 00
UCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a, alleTaTHBIN
HIENK).

Pa3nen 4. A3oTcoaep:kaniue opranndeckue coequHeHust (3 1)\(94)

34q

Tema 9. AMUHBI. AMMHOKHCJIOTHI. beJiku

Tema 10. AMUHBI. AMUHOKHCJIO0TBI. beiakn

9y

AmMunasl. MeTHJIaMUH U aHWJINH: COCTaB,

CTPOCHHUC, d)I/ISI/I‘-ICCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(FODCHI/IG, B3aUMOJICHCTBHUE C BOJOM U

KHUCJIOTaMH).

Knaccudukanms  amuHoB:  anudartuyeckue U
apOMaTUYECKHUE; NIepBUYHBIE, BTOPUYHBIE u
TpeTu4Hble. AMHUHBL: n3oMepusi. CriocoObl MoTydeHus
U IpUMEHEHUE au(PaTHIeCKUX aMHUHOB.

[TosryueHune aHwIMHA U3 HUTPOOEH301a.

B3aumHoe BiausiHHE rpynomnr atoMOB B MOJICKYIJIC
aHninHa. OcCOOCHHOCTH XUMHYECKHUX CBOMCTB
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anunuHa. KauecTBeHHBIE p€akumn Ha  aAHHWJIHMH.
AMMWHBI: AJKHJIMPOBAHHC, B3aHMOHCﬁCTBHC
IICPBUYHBIX AMHHOB C azotuctor kucinoroi. Comnm
AJIKWJIIaMMOHMUS.

AMUHOKHCIIOTHI KakK am(pOoTepHBIC
OpraHvuyeckue coeauHeHus. Pusnyeckue U
XUMUYECKHE  CBOWCTBA  aMHHOKHCIOT  (Ha

npuMepe TJWIKHA). buoiormdeckoe 3HAYCHUE
aMuHOKHUCHOT. [lenTuael.

Howmenknarypa 30MepHsl. OtnenbHbIE
MPEJICTABUTENIM  (.-aMUHOKHWCIIOT: TJIMIWH, aJIaHuH,
(heHnIaJaHuH, CEpUH, TIIyTaMHHOBAsI KHUCJIOTA, JIM3HH,
nucTenH. OnTtuyeckass M30MEpHsl aMUHOKUCIIOT: D- u
L-aMHHOKHUCJIOTBL.

n

Peakuus nonmkoHaeHCaUM, 0Opa30BaHUE NENTUTHON
cBs3u. JleMoHcTpanus: PactBopenne 6eKoB B BOJIC.

benkyu Kak mpUpPOAHBIE BBICOKOMOJIEKYJISPHBIE
coenuHenus. [lepBuunHas, BTopu4Has u
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TpeTUYHAsT CTPYKTypa O€nKkoB. XUMHYECKHE
CBOWcTBa O€JKOB: THAPOIU3, JEHATypauus,
KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKH.

JleMOHCTpaluu: — JeHaTypalus OENKOB MpH

Harp€BaHWH,; — IBCTHLIC PCAKIINN OCJIKOB.

[Tonsarue 006 A30TCOACPKAINNX TCTCPOHHNKIINYCCKUX
COCIUHCHUAX. HI/IDI/IMI/II[I/IHOBBIC )41 IIYPHUHOBBIC
ocHOBaHUs. HyKJIEMHOBBIE KUCJIOThI: COCTaB, CTPOCHUE
1 OMoJIorHYecKas POJIb.

[IpakTrnueckas pabora No 6. Pemenue

9KCIICPUMCHTAJIbHBIX 3aJ/ia4 110 TCMC

<<A30Tcoz[ep>1<amne OpTraHUYCCKUC COCOANHCHUSD).

Pa3neu. 5. BoicokomosiekyJisipabie coequHeHust (29)\(64)

Tema 10. [Llmacrmaccol. Kayuyku. Boiokna

Tema 11. BbicOkOMOJIeKYJISIPHbIE CO€TUHEHUS

OcHoOBHBIE MOHSITUS XUMUU
BBICOKOMOJICKYJIIPHBIX COEJMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  CTEIEHb

MMOJIMMEPpHU3all, CPCAHAA MOJICKYJISIpHAA Macca.
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OcHOBHEBIE METOJIbI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COE€IUHEHUH —

MOJIMMEPHU3ALTS U TTOJIMKOHICHCAIIHSL.
IIpencraBiaeHUE 0 CTEPEOPETYIISIPHOCTH "
HaAMOJIEKYJISIPDHOM CTPYKTYpE IOJIMMEPOB,
3aBUCHMOCTD CBOICTB MOJIMMEPOB oT UX

MOJICKYJIADHOTO ¥ HAJMOJIEKYJISIPHOTO CTPOCHUS.
JlemoHcTpauus 00pa3loB pe3uHbl. BuaeodparmeHnt
«BynkaHu3anus pe3uHbD.

[IpakTuueckas pabora No 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 33Ja4 1o teme «Pacrno3naBanue
OPTraHUYECKUX COCTUHECHUI.

[Inactmaccnl  (IIOJHMDTWIEH,  MOJUIIPOIIMWIIEH,
MOJIMBUHUJIXJIOPHI, HOAUCTHUPOJI). HarypanbHbIH
A CHHTETHYECKHE Kavuyku (OyTaaueHOBBIH,
XJIODOOPEHOBBIM W M30IPEHOBLIN). BonokHa:
HaTypaJabHbIC (XJIOIIOK, IEPCTh, ménK),
HCKYCCTBEHHBIC (aIleTaTHOE BOJIOKHO, BUCK034),
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CUHTETHYECKHE (KAIPOH U JIABCAH).

I[CMOHCTpaHI/ISIZ — O3HAaKOMIJICHHC C 06pa3uaMH
IMPHUPOJHBIX )41 HNCKYCCTBCHHBIX BOJIOKOH,
I1acTMaccC, Kay4dyKoB.

ImacTmaccer: IMOJIUMCTUIIMCTAKPHUIIAT,
l'IOJ'II/IKap6OHaTI)I, HOJ]HC)TPIHCHTCPC(I)T&JI&T.
yTI/IJII/I?)a]_II/I}I n Hepepa60TKa I1JIaCTHKA. aﬂaCTOMepBIZ
CHJIMKOHBI.

[lonuMepsbl  ceNMaJbHOTO HAa3HAYCHUS (Ted)HOH,

KEBJap, DJICKTPOIIPOBOAAIIINEC IOJIHUMCEPHI,

OuropasiaraeMale IMOJIUMEDHI).

[Ipaktnueckas  pabora Ne 8. Pemenne
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacrno3HaBanue
IUIACTMACC U BOJIOKOH»

Pa3nen 6*. Utorosoe nosroperue (14)\(54)

1P

HNrorosasi KoHTpOJIbHAA padora 3a kypc 10
KJjiacca

1P

[ToBTopenue. ['eHeTnyeCcKas CBA3b MEXIY

Ppa3IMYHBIMUA KJIaCCaMH OPTaHUYCCKUX COGJII/IHGHI/Iﬁ

2P
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[loBrOpenue. Beruucinenus: — OIPELICIIEHUE
MOJICKYJIIPHOH (hOPMYIIBI OPTaHUIECKOTO BEIIECTBA 110
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB;
nmo wmacce (00bEMY) TIPOAYKTOB CroOpaHus; IIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pPEaKIMK W/ UM UCXOIHBIX BEUIECTB; — YCTAHOBIICHUE
CTPYKTYpHOU (hOpMYJIbI OPraHMYECKOrO BEIIECTBA Ha
OCHOBE €ro XHMHUYECKHUX CBOMCTB WJIH CIOCOOOB
MOJIy4CHHUSI.

2P

1 4 B Hege10, Bcero 35 4, u3 HUX 3
4y — pe3epBHOE BpeMsi

3 4 B Heae10, Becero 105 4, U3 HUX
10 vy — pe3epBHOe BpeMst

TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUS»

11 KUIIACC «OBIIAA U HEOPT'TAHUYECKASA XUMMUA»

Ba3oBblii ypoBens (1 4ac)

Yray0aénnblii ypoBenb (1+2uaca)

Komi-B0
4acoB

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

Komn-B0
4acoB
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34 Tema 1. Ctpoenue atoma. [lepuoanvecknii 3axkoH u Ilepuoguveckas 8+1)u
cucreMa xumu4deckux djiemMenToB . U. MenaeseeBa
1| Xumuueckuit anemeHT. AtoM. SAapo atoma, 1
M30TOIIBI.
KopnycKyJIIpHO-BOJHOBOW JIyalau3M, JBOWCTBEHHAs 1
npupona  snekTpoHa.  CTpoeHHE  3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCJIA.
Pacnipenenenye 3J€KTPOHOB O aTOMHBIM 1
opOUTaIAM; OPUHLINI MUHUMYMA SHEPTUU, IPUHITUI
[laynu, npaBuno XyHja.
1| DnexTpoHHas 00o0yi0uKka. DHEPITHUECKHUE YPOBHH, 1
MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-amementel.  OcoOGHHOCTH  pacmpeeiICHHs
AJIEKTPOHOB IO OpOUTAISIM B aToMax 3JIEMEHTOB
IIEPBBIX  YETBIPEX  MEPHOAOB.  DIJIEKTPOHHAsS
KOH(Uryparusi aTOMOB.
DNeKTpOHHbIE KOH(PUTYpaluud aTOMOB 3JIEMEHTOB 1

MEPBOro — YETBEPTOIO MEPHUOJOB B OCHOBHOM
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1 BO30YKJIEHHOM COCTOSIHMM, 3JEKTPOHHbBIE
KOH(MUTypalii HOHOB.

[lonsarue 06 OHCPIrmy HMOHHU3allMK, 3HCPIMHU CPOACTBA

K 3JIEKTPOH). DNEKTPOOTPHULIATEIbHOCTb.

[lepnognuecknit 3akoH u  Ilepmoanueckas
cuctemMa  xuMuueckux snemenroB  JI. U
MenpaeneeBa. CBs3b MEPUOIUYECKOrO 3aKOHA U
[lepronnueckou CUCTEMBI XUMUYECKUX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHOU
TEOPUEN CTPOCHUS aTOMOB 3aKOHOMEPHOCTH
W3MEHEHHSI CBOICTB XUMHUYECKUX DSJIEMEHTOB H
00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB
no rpynnamMm W [epuojaM.  3HA4YCHUE
nepuoanueckoro 3akona /. 1. Menneneena.
JdemoHcTpanus
Buapr Tabmun «llepuoaudeckas cucrtema

xuMu4eckux 3memMeHToB 1. 1. MenneneeBa»

O0001IEeHNE U cUCTEMATH3AIIUS 10 TEME.
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Pa6ora ¢ Tecramu B hopmare EI'D

YPOK KOHTPOJIS 3HAHUM MaTepralia TEMbI 1P
Pa6oTa c recramu B popmare EI'D
44 Tema 2. Ctpoenue BemecTsa. MHOrooopasue BemecTs 10 4
1| Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Busl 1
XUMHUYECKON CBSI3M (KOBAJICHTHAsI HEMOJspHAs U
NoJIsIpHAsi, MIOHHAsI, MeTaJTn4yeckas ). MexaHu3Mbl
0o0pa3oBaHUs KOBAJICHTHOW XHWMHYECKON CBSI3U
(oOMeHHBIH u JIOHOPHOAKIETITOPHBIN).
BonoponHas cBs3b.
BaneHtHOCTS.
DHeprus u JUTMHA CBSI3HU. [TomsapHOCTS, 1
HAIMpaBJICHHOCTh U HACHIIAEMOCTh  KOBAJIEHTHOM
cBs3u. Kparnseie cBsa3u. BogoponHas cBs3b.
MexMoNeKyIIpHbIe B3aUMOJICUCTBUS
BaneHTHOCTP W BaJICHTHBIE BO3MOYKHOCTH aTOMOB. 1

['uGpunm3anus aTOMHBIX opOuTanei. CBs3b
AIIEKTPOHHOMN CTPYKTYPBI MOJICKYJT C UX
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F€OMETPUYECKUM CTPOEHUEM (Ha MPUMEPE COEAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

BJICKTpOOTpI/IIIaTGHI)HOCTL. CreneHb OKHUCIICHUS.

Nonsr: KaTHOHbl U AQHUOHBI.
BemecTBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHUs. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAIINYECKUX
PEETOK U CBOWCTBA BewleCTB. JleMOHcTpauus

Moienn KpUCTAINTMYECKUX PEIIETOK

[IpencraBmenus O  KOMIUIEKCHBIX — COCHUHECHUSX.
Cocrasn KOMILJICKCHOT'O HOHa:
KOMILIEKCOOOpa30BaTelib, JIUTaH]IBI.
KoopuHanmoHHOe YucJo.

HomeHknarypa  KOMINICKCHBIX COCJIMHCHMH.
3HAaUCHUE  KOMILJIEKCHBIX COCJIMHCHUH.

IloHATHE 0O KOOPIMHAITUOHHON XUMUMU.

[TonssiTe o nucriepcHbIx cucteMax. McTuHHbBIE U
KOJUIOUTHEIE PacTBOPBI. MaccoBag JTOJISA
BEIIECTBA B PaCTBOPE.
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CriocoObl  BBIpaXKEHHUSI KOHIICHTPAIMM PacTBOPOB:
MaccoBasl J10JI1 BEILECTBA B PAacTBOpE, MOJISIpHAs
KOHIIEHTpaLusl.

Hacsimmenneie Y HEHACBHIILIEHHBIE PACTBOPHI, 1
pacTBOPUMOCTh. KpHucTamioruaparsl.
Bobruucisienus
C HCIOJIB30BAaHHMEM IIOHATHUM  «MaccoBas  JOJ
PacTBOPEHHOTO BEIIICCTBAY, «MOJIsIpHas
KOHIICHTPAITUS
1| Knaccudpukanuss HEOPraHUYECKUX COEIUHEHHM. 1
Homenknatypa ~ HEOpraHMYeCKUX  BEIIECTB.
['eneTnueckasi CBA3b HEOPraHWUYECKUX BEIECTB,
MPUHAJICKAITUX K Pa3IMYHBIM KJlaccam
(5+1)u Tema 3. Xumnueckue peakumu (17 +1)u
Bobruuciienust 1P

— Macchl BellecTBa Uiy 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOIO U3
YYAaCTBYIOIIHNX B PEAKIIUU BEIIECTB;
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— MacCOBOM JIOJIM M MOJISIPHOW KOHIIEHTpAIluu

BEIIECTBA B PaCTBOPE

Boiuuciaenust

— Macchl (00bE€Ma, KOJIMYEeCTBa BEIIECTBA) MPOAYKTA
peaklMH, €clidi OJHO M3 BEIIECTB JaHO B BHJIE
pacTtBopa ¢ ONpeAEIEHHON MAaCCOBOM J0JIEH

PacTBOPEHHOIO BELIECTBA

XuMu4deckas peaKus. Kiaccudukanms
XAMUYECKUX PEAKIUH B HEOPraHUYECKOM U
OPTraHUYECKON XMMHH. 3aKOH COXPAHEHUS MaCChl
BEIIECTB;, 3aKOH COXPAHCHUS W NPEBpalICHUSA
SHEPTrUM NMPU XUMHUUYECKUX PEAKLIUSX.

TennoBbie 3P PEKTH XUMUYECKUX peaKku.

TepMOXUMUYECKUE YPaBHEHUS.

Boruuciienus

— Ter1oBOTo 3¢ (deKTa peakiuu
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CkopocTh  peakuuu, €€  3aBUCUMOCTb  OT

pa3muuHbIX  (akTopoB. OOpaTUMBIE pEaKIUU.
XumMuueckoe paBHOBecHe. DaKTOPbI, BIUSIOLINE

Ha COCTOSIHME XMMHYECKOI'O PABHOBECHS.
[Tpuanmn Jle [latense.

IIpakTHyeckas padora

Ne 1. Bnusinue pa3nuyHbIX (pakTOpoB Ha CKOPOCTh
XUMUYECKOU PEAKLIUH.

I'omorenHsie N I'CTCPOI'CHHELIC Karanu3

pCaKunn. U KaTaJInu3aTopPhI.

KoncTanTta XHMMHUYECKOTO PaBHOBECCHA.

@DaKTOpHI, BIUSIONIME HA MTOJIOKEHHE
XUMHYECKOTO PAaBHOBECHS: TEMIIEPATYpPA, NJABICHUE U
KOHIICHTPAIIMU BEIECTB, YYACTBYIOIINX B PEAKIIUH.
[Tpunuun Jle Hlarense. IlpakTudeckast padora

Ne 2. BnusHue pa3nuyHbIX (PaKTOPOB Ha IMOJIOKEHUE
XUMHAYECKOTO PAaBHOBECHSI.

DnekTponutuueckas guccouunanus. CUibHbIE U
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cia0ble OJICKTPOJIUTHI. Peakunu noHHOTO oOMeHa.

JlabopaTtopHnas paGora

— MPOBEJEHUE PEAKIIUII HOHHOT'O 0OMEHa

Brinonnenue ynpaxHenuit no reMam: CuibHbIC U
cnaobie ANeKTpoauThl. CTENEeHb AUCCOLUAIUU.

Peakumu noHHOrO 0OMeEHa.

Pemenue 3ada4 I10 TCMC: XUMHUYECKOE PaBHOBCCHC

CunbHbIC 1 ci1a0ble QJICKTPOJIUTEI. Cpezxa BOJHBIX

pacTBOpOB  BEIECTB: KHUCJas, HEUTpaibHasil,
IIEJIOYHASL.

[Mousatne o BomopomHoM mokasarene  (pH)
pacTBopa. I'maponwus OpPraHNYECKUX )5

HCOPraHNYCCKHUX BCIIICCTB.

JlaGopaTopHuasi padora

— OIpenesicHUe Cpeabl PaCTBOPOB BEIICCTB C
TIOMOII[bIO YHUBEPCAIBHOIO HHIUKATOPA.

Honnoe npousBesieHne Boibl. Cpeaa BOIHBIX
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PAaCTBOPOB: KUCJIOTHAA, HeﬁTpaHBHaﬂ, mejao4yHasd.

Bonoponnslii nokazarens (pH) pactBopa.

['uaponus coneit. 1
1| OkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIUH. 1
JeMoHCcTpanus
Paznoxenue MepoKcHia BOJIOpOJIA B
MPUCYTCTBUM  KaTalu3aTopa. [lonsarue 06
DIEKTPOJIN3E PACIUIABOB M PACTBOPOB COJEM.
[IpriMeHEeHUE AIEKTPOJIN3A.
OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM. 1
Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBUTENb.
[Tponecchr OKHCIICHUS u BOCCTAHOBJICHMUS.
BaxHeimme OKHCIUTENM W BOCCTAHOBUTENU. MeTon
AIIEKTPOHHOTO OajaHca
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEIIECTB. 1
1P | Kontponbhas pabota 1 (1monyroaue) Kontponbshas pabora 1 (Tect B hopmate EI'D) 1
Pa3nen 2. Heoprannueckasi xumus (164\514)
(8+1)u Tema 4. HemeTaiibl 294
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Buruunciienust

— macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOYKTa
peakluMM, €clii OJHO M3 BEIIECTB JaHO B BHJIE
pacTBOpa C OMPEACIEHHON MACCOBOM JOJIEN

pacTBOPEHHOI'O BELIECTBA

Buruunciienust

— O0JIK BbIXOJa IPOAYKTA PCAKIIHUU OT TCOPCTUICCKHU
BO3MOXHOTI'O

Hemeramnmsl. [TonmoxeHne HEMETaIJIOB

B [lepuoguueckon cucreme

xuMu4deckux snemeHToB 1. 1. MenneneeBa
1 0COOCHHOCTH CTPOCHHUS aTOMOB.

JlemoHcTpanumn

1. OGpa3Lpl HEMETAILIOB.

Bonopon. Tlomydenue, dusnueckue W XUMHUYCCKHE
CBOMCTBa (peakiuu C MeTaulaMd M HeMeTaulaMH,
BOCCTAHOBUTEJILHBIE CBOMCTBA).

JlaGopaTopHbIie ONbITHI
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1. KauecTBeHHBIE pe€aKiuun Ha HCOPTraHNYCCKNUEC NOHBI U
KaTHOH BOOOpOaA.

I'mppunasl. TONIMBHBIEC 3JIEMEHTHL.

duznyeckre CBOWCTBA HEMETAIIIOB. AJUIOTPOIIHS
HEMETauIoB (Ha TMpUMEpe KHUCIOpPOJa, CEPHI,

dbocdopa u yriaeponaa).

Kucnmopon u 030H. Yrnepon, HaxX0XAEHUE B MPUPOJIE,
AJUTOTPOIIHBIE MoAU(DUKALIUH. AKTHUBHUPOBAaHHEIN
yTolib, agcopouus. DymaepeHsl, rpadeH, YriepoaHbIe
HAHOTPYOKH.

JleMoHcTpanuu

2. T'openwue cepsl, pocdopa, xene3a, MarHus B
KHUCIIOPOJIE.

JlaGopaTopHble ONbITHI.

2. [lonyyenue u coOupaHue ra3os.

XUMHYECKUE CBOMCTBA BAXXKHEHIINX HEMETAJLIOB
TaJoOreHoB U coeMHeHUM  (OKCHJIOB,
KHUCJIOPOJICOIEpKAINUX KUCJIOT, BOJOPOIHBIX

ux
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COEJIMHEHU ). [Ipumenenue
U UX COEIUHEHUMN.

rajJorcHoB

["a;morenoBOOPOABI. Baxxueiimme
KHUCJIOPOJICOJICPIKALINE COEAUHECHUS TaJIOT€HOB.

JlabopaTopHbIe Y TIPOMBIIIJICHHBIE CIIOCOOBI
MOJTy4eHuUs rajioreHoB. [[pyuMeHeHre rajJloreHoB U X
COEIMHEHU.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAJLIOB.

Cepa u e€ coenunenus. (OKkcuabl, KUCIOPOI-

cozepIKalme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). IlpumeHenue ceppl U €€
COCIMHEHNH.

Cepa. HaxoxaeHue B mpuUpojie, COCOObI MOTydeHHUS,
bu3ndyeckre U XUMHUEeCKHe cBoicTBa. CepoBOIOPOI,
cyapbuasl. Oxcun cepel (1V), oxcum cepor (VI).
CepHuctass ¥ cepHas KHCJIOTBI U COJIH.
Oco0EeHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [Iprmenenue
Cepbl U €€ COCTUHECHUN.

nux
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JlabopaTopHbIe MPOMBIIIUICHHBIE  CTIOCOOBI
MOJTydeHUs] Kuciopoaa. PHU3MYECKHEe U XUMUYECKHE
CBOWMCTBa  KHclopona ©  030HAa. llpuMenenue
KHCJIOpOJa U 030HA. OKCUIBI U IEPOKCHIBI.

n

XUMHYECKUE CBOMCTBA BAXKHEHUIINX HEMETAJLIOB.

A3zoTa u ero COCIUHCHHUS. (Oxcupl,

KUCJIOPOJICOJIEPIKAIIME  KUCJIOTHI, BOJOPOJIHBIC

coequHenus). IlpumeHeHue a3zoTra U €ro

COCJMHCHMMU.
A3oT. Haxoxaenue B mpupojie, CiocoObl MOJy4eHUs,
bu3nyeckue W XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTPU/IBI.
Okcuapl a3zora. A30THUCTast U a30THAsI KHUCJIOTHI U UX
comu. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTHI.
[IpumeHenne a3oTa W €ro COEIMHEHUH. A3OTHBIE
yIo0peHus.

XHUMHUYECKHE CBOICTBaA Ba)KHEUIIINX

HemeTtaiioB. @Dochop u ero

COCIUHCHMUS.
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(Okcuapl,  KHCIOPOICOACPIKALINE  KUCIIOTHI,
BOJIOPOJIHBIC COCIMHECHUS). [TpumeHeHue
dbocdopa u ero coeAMHEHUHA.

®ochop. Haxoxaenne B  mOpupone, CrIOCOOBI
nojyueHusi, (U3NYECKUEe W XUMHYECKHE CBOWCTBA.
®ochuasl u Gochun. Oxcuasl docdopa, bochopnas
KHUCJI0Ta U €€ COJIU

Meradbochoprags u  nupodochopHass  KHUCIOTHIL,

dbocdopucras u bochopHOBaTHCTAT KUCIOTEL

[Ipumenenue ochopa u €ro cOeqUHEHUN.

docdopHbie ynoOpeHus.

XUMHUUYECKHE CBOMCTBA BAXKHEHIINX HEMETAJUIOB
(yrnepoa W KpeMHHUsS])) U MX COEAUHEHUM
(OKCHUIOB, KHUCJIOPOJICOACPKAIINX KHUCJIOT,
BOJIOPOJIHBIX COCIMHEHUIA). [Ipumenenue
yIJIEpO1a, KPEMHUS U UX COCIMHEHHUI.

DOU3NYECKUEe W XHMHUYECKME CBOWMCTBA IMPOCTHIX
BEILIECTB, 00pa30BaHHBIX yriiepooM. OKCu yriepoia
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(1), oxcupn yrmepoma (IV), yroibHas Kuciota M e
COJIH. [IpumeHneHne  TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €r0 COCIMHEHUN.

Kpemuunii. Haxoxknenne B  mpupoge, CrHocoObl
nmoydeHusi, (HU3NYECKe W XUMHUYECKHE CBOMWCTBA.
Oxkcup kpemuus(1V), kpemHueBasi KUCI0TA, CUIUKATHI.
[IprMeHeHne KpeMHUS U €r0 COCTMHEHUM.

CTGKJIO, CT0 IIOJIYYCHHUC, BUABI CTCKIIA.

1P

Boruuncienust

BEIllECTBA WM O0OO0BEMA Tra3oB II0

MaccChl
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCCE WU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIINH
BEILECTB;

Maccbl (0OBEMa, KOIMYECTBa BEIIECTBA)
OPOAYKTOB pEakluu, €ClId OJHO U3 BEIIECTB
UMEET MPUMECH

IIpakTyeckue padoTbl

No 3. Pemienue skcriepuMeHTaIbHBIX 33/1a4 110 TEME
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«l ajmoreusn.

IIpakTH4eckune padoTbl 1

No 4. PelieHrie 3KCEPUMEHTAIBHBIX 3aJlad MO0 TEME
«Cepa u €€ coeIUHEHUS.

IIpakTnyeckue padoTbl 1

No 2. PemnieHuwe SKCIEpUMEHTAIBHBIX 33/a4 IO
Teme «HemeTainpy

IIpakTnyeckue padoTbl 1

Ne 6. Pemienne skcriepuMeHTaIbHBIX 3a7a4 MO TEMe
«A30T, pochop 1 UX COeTUHEHUS.

KounrpouabHas padora 2
O000IIeHNE ¥ CUCTEMATH3aIUs 10  TeMe 1

«Hemetamnel». Pemenue 3anau B popmare EI'D

Tema 5. Merajibl (21+3)u
MeTtasuibl. Tlomoxeunue METAJIJIOB B 1
ITepuoanueckoit CUCTEME XUMHYECKUX

snemenToB JI. . MengeneeBa. OcoOeHHOCTH
CTPOCHHUS JICKTPOHHBIX 000JI0YEK aTOMOB
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MCTAJIIIOB.

JdeMoHCcTpanuu

— 06p&3HI)I MCTAJIJIOB

Obmass  xapakrepucTuka MeTawioB  |A-rpymmbl
[leproguyecko CUCTEMBI XMMHUYECKHX JJIEMEHTOB.
Hatpuii wu xanmii: mnomydeHue, QU3NYECKUE U
XUMHAYECKUE  CBOWCTBA, IPUMEHEHUE  IIPOCTBIX
BEILECTB U UX COCIUHECHUM.

JleMmoHcTpanuu

- B3auMopeicTBiE MIETOYHBIX W IIETOYHO3EMETbHBIX
METa/NIOB C BOJOM (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB)

OO6mast  xapakrepuctuka MetamioB ||IA-rpymnmbl
[lepuoanyecko CHUCTEMBI XHUMHUYECKUX 3JIEMEHTOB.
Marauii W KanblMil: NoJlydeHue, (U3UYECKUEe U
XAMUYECKHE  CBOMCTBA, NPUMEHEHHUE  MPOCTHIX
BellecTB M uXx coequHeHu. JKECTKOCTH BOIBI U
CrocoObl €€ yCTpaHEHUs.
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XHUMHUYECKHE CBOMCTBA BaXKHEHIIUX METAJJIOB
(HaTpuil, Kanui, KaJbI[Ui, MarHui, aJlOMUHUH,
IUHK, XpOM, >K€Je30, MEAb) U HX COCAUHCHHUI.
JlaGopaTopHbIe ONbITHI

— KQ4YECTBEHHBIC PEAKIINU HA AaHUOHBI U KAaTUOH
aMMOHMUSI;

— B3aWMMOJICCTBUE THUIPOKCHIA QIIOMUHHUA C

paCTBOpaMu KHUCJIOT U HlGJ'IO‘-IGﬁ;

—  KadeCcTBEHHBIC peakiuu Ha
KaTHOHBI METAJIJIOB

AJIOMUHUNA: TIOTyYeHHE, (PU3NUYECKHUE M XUMHUYECKHE 1
CBOWCTBA, NMPUMEHEHHE MPOCTOrO BEIIECTBA U €r0
coequHeHni. AmdoTrepHble CBOWCTBA OKCHAa |
TUIPOKCHUIA AJTFOMUHUS, TUAPOKCOKOMILIIEKCHI
AJTFOMUHUS.
O00011IeHNE U cUCTEMATH3ALMS IO TeMe «MeTalIbl 1P
riiaBHoOM noArpynms». Tect B popmare EI'D

OO6mue ¢pusnyeckue CBOMCTBa METAJIOB. 1
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CruiaBel

MCTAJIJIOB.

DNEeKTPOXUMHUYECKUN  psijl

HaIpsKEHUM METaJUIOB.

— KOJUICKIIHA «MeTabl U CILIaBbD».

JleMoHCTpanun

— B3aMMOJEHUCTBHUE MEIHN C a30THOU KHUCIJIOTOU
Pa3IMYHON KOHIIEHTPALUU

OO6Omiasi  xapakTepUCTHMKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn) [lepuonnueckoid  CHUCTEMBI
XUMHAYECKUX JJIEMEHTOB. PU3NYECKHE U XHUMHUYECKHE
CBOMCTBA XpOMa M €ro coeavHeHHd. OKcuabl U
runpokcuabl xpoma (1), xpoma (1) u xpoma (V1).

XpoMmaTel U JUXPOMATHI, UX OKUCIIUTEIIbHBIE CBOMCTBA.
[Tonmy4yeHue u mMpuMEHEHHE XpoMa.

Pu3nyecKkre U XMMUYECKUE CBOMCTBA MapraHla v ero
coeaunenunii. Baxxueitmue coenunenust maprania (I1),
maprania (1V), mapranna (V1) u mapranna (VI11).

IlepmanraHaT Kanusi, €ro OKMCIUTEIbLHBIE CBOMCTRA.

OO01ue

CIIOCOOBI

MMOJIYYCHUA

MCTAJIJIOB.
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Meramnyprus

PacnipocTpaHeHHEe XMMHUUYECKHMX 3JEMEHTOB-METAJIJIOB
B 3¢MHOH Kope. Pusnueckue u XMMHUYECKHE CBOMCTBA
xejeza U ero coeAuHeHu. OKCUAbL, THAPOKCUABI U
comu kenesa (II) m xenesa (). ITlomydenwe u
MIPUMEHEHHUE KeJIe3a U €ro CIJIaBOB.

Menb: mnonydenue, QGU3MYECKHME U XUMHUYECKHUE
CBOMCTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA U €r0
COECINMHCHUH.

Hunak: nomyuyenue, (U3NYECKUE U XUMHUYECKHUE
CBOMCTBA, NPUMEHEHUE IIPOCTOrO BEIIECTBA U €r0
coequHeHuil. AmdoTepHble CBOWCTBA OKcHAa U
TUJPOKCHUAA IUHKA, TUIPOKCOKOMIICKCHI LIMHKA.

Kopposusa wmeraiuioB. CrocoObl  3allMTHIl  OT

koppo3uu. lIpumeHeHnue MeramioB B ObITY U
TEXHHUKE.

Boruunciaenust

— pacy€Thl MacChl BEMIECTBA WM 00bEMaA ra3oB
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10 U3BECTHOMY KOJINYECTBY BELIECTBA, MACCE WU
00BEMY OJIHOTO M3 YUaCTBYIOLIUX B pEAKLUU
BEIIECTB; pacy€Thl Macchl (00bEMa, KOJIMYEeCTBa
BELIECTBA) IIPOJYKTOB PEAKILIUH, €CIIU OJHO U3

BCIICCTB UMCCT IIPUMCCHU;

— pacy€Thl Macchl (00BhEMa, KOJTMYECTBA
BEILIECTBA) MIPOJIYKTA PEAKIIUU, €CIIU OJHO U3
BEIIECTB JIaHO B BUJIE PACTBOpA C ONpEACIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA

IIpakTnyeckue padoTbl

No 7. PemieHne SKCIEpUMEHTAIBHBIX 33/1a4 MO TEME
«MeTaibl MOOOYHBIX MOATPYIII.

O0o00menne u cucremarusauusga no teme: «OOIue
cBoiicTBa MeTauioB. OOmmMe CrnocoObl MOMyYeHHUS
MmeTamioB». Pabora ¢ Tectamu B hopmate EI'D

IIpakTnueckune padoThI

No 3. Penienue sKCrepUMEHTAIBHBIX 33/1a4 110
TeMe «MeTasbly.
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OO6o0menne U cuctemMaTusanus 1Mo Teme «MeTaysl 1
noGoyHo noArpymnms». Tect B popmare EI'D
O0001IeHNEe U cUCcTEMATH3aLM 10 TeMe « MeTalIbDy. 1
TectupoBanue\Pemenue 3a1au B popmare EI'D

1 |'eneTnyeckas CBSI3b BEIIECTB 1
BrinonHenne ympaxHeHuil no teme «l'eHeThdeckas 1
CBSI3b  KJIACCOB ~ HEOPraHUYECKUX  COEIUHCHUIN
TecrupoBanue\Pemrenue 3a1a4d B popmare EI'D
OO60011IeHNe U cucTeMaTu3alus Mo  TeMe 1
«Hewmeramnsl. Metamis». Tect B popmarte EI'D

1 [KontponpHas pabora 2 o teMe | KonTponbsHas padora 3 no teme «Heoprannueckas 1
XUMUS

«Heoprannueckass XUMHsI»
AHanu3 KOHTPOJIbHON PaboThI. 1P
AHanu3 KOHTPOJIbHON PaboThI. 1P
Pasznen 3. Xumus u :ku3Hb (44\8 u)
(4+1)u . Tema 6. Xumus v )KM3Hb Tema 6. MeToabl MO3HAHKMS B XMMHUH. (10+5)u
XuMHUS U )KU3Hb
1 | Poas XxuMuM B 00eCIieYeHUH DKOJIOTHYECKOM, 1
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DPHEPreTUYECKOH W THIEeBOW 0e30MacHOCTH,
pa3Butun MeauuuHbl. [loHATHE O Hay4dHBIX
METOJAaX TIIO03HAHUA BEIIECTB M XUMHUYECKUX
peaKunil.

XAMHST TIAITA: OCHOBHBIC KOMITOHEHTHI, THIICBBIC
no06aBku. Ponb xumum B oOecreyeHUM MUIIEBON
o6e3zonacHoct. KocMeruueckne u mnapdroMepHbIe
cpenctBa. breitoBas xumusa. [lpaBmma OGe3omacHOTO
UCIIOJIb30BAHUSI ~ CPEJCTB  OBITOBOM  XUMHU B
MMOBCETHEBHOM KU3HU.

Xumusl B CTPOUTENBCTBE. BakHeWIINEe CTPOUTENbHbBIE
Matepuaibl  (LIEMEHT, OEeTOH). XUMHUYECKOE
3arpsi3HEHNE OKPYKAIOUIEH CpeJlbl U €ro MOCIEACTBUS.

[IpencraBnenust 06 OOIIUX HAYYHBIX MPUHIIUITAX
MIPOMBITIUICHHOTO TIOJIYYCHHS Ba)KHEUIITUX
BEIIECTB.

HayuHble mnOpuHLOMIOBI OpraHu3alid  XUMHUYECKOTO
pou3BoJIcTBA. [IpOMBIIIITIEHHBIE CITOCOOBI TTOTYUYEHUS
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BOKHEUIINX BEMIECTB (HA MpUMeEpe MPOU3BOJICTBA

aMMHaKa, CEpHOM KHCJOThI, METaHOoJa).
[TpoMBIIIIJICHHBIE CIOCOOBI  IOJYYEHHUS METAJLJIOB
U CILIABOB.

[IpoGiema mepepadOTKH OTXOAOB W IMOOOYHBIX
OPOAYKTOB. Poiib XUMHUH B o0ecrieueHuu

JHEpPreTUYECKOW 0e30MacHOCTH. [IpUHIMIBI «3eaéHOU
XAMUNY.

YenoBek B MHUPC BCIICCTB MW MATCPHAJIOB!

BAKHENIINE CTPOUTEINBHBIE MaTepualsl,
KOHCTPYKIIMOHHBIE MaTEpHalbl, KPACKH, CTEKIIO,
KepaMuKa, Marepuanbl Uil DJIEKTPOHHUKY,

HaHOMAaTepHaJlbl, OPraHMYECCKHEe W MUHEPAIbHBIC
ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIMOHHBIE
MaTepuasbl, Kpacku, CTEKII0, KEpaMuKa.

Martepuasl Juid 2JIeKTPOHUKN. HaHOoTeEXHOJI0rnn

XUMUS B CEIIBCKOM XO0351UcTBE. OpraHnyeckue

1 MUHEpaJIbHbIE Y00pEHUSs.
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1Xumuss ©  300pOBbE  YEJIOBEKa:  MpaBHIIA 1
MCIIOJIb30BaHUsl  JICKAPCTBEHHBIX  IIPENAPATOB;
MpaBuiia 6e30macHoOro UCIIOJIb30BaHUs
MpernaparoB OBITOBOM XWMHH B TIOBCETHEBHOMN

YKU3HU

[TonrotoBka k K\p B popmare EI'D (vacts 1) 1P

[TonrotoBka k k\p B popmare EI'D (vacts 2) 1P

1P UtoroBast koHTpoOJIbHAS paboTa Wroroast koHTposibHAS paboTa B popmare EI'D 1P

Wroroast KoHTposbHAs padoTa B popmare EI'D 1P

IAHAJIN3 UTOTOBOW KOHTPOJILHOM padOThI 1P

14y B Heaes110, Bcero 35 4, U3 HUX
3 4y — pe3epBHOe BpeMsi

3 4 B Hepeno, Bcero 105 4, U3 HUX
10 4 — pe3epBHOe BpeMs

VYpoBeHb 00ydeHust

[TpakTHyeckue paboTh

KonTtponbHbie paboThl

bazosrIit

3

3

YrnyOneHHbIH

8
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA
1. Xumus: YraoyOneHunsiid ypoenb: 10 knacc: yueonuk/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., A.A. JIpo3nos, B.B.
Jlynun; nox pen. B.B. Jlynuna — 7 — uzn., crepeotun — M.: JIpoda.2020;

2. Xwumwus 10 xmacc: yue6. nist obmeobpaszoBar. Opranm3anuii: 6a3oBbiil ypoBeHs/ I'.E. Pym3utuc, @.I'. ®enpaman. — 4-e uz .
— M.: ITpocsemienue, 2019.
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