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CuHXpoHU3UpOBaHHAs pado4yasi nporpaMMa 0a30Boro u yrjy0JaéHHOro
u3ydenus npeamera «Xumus» (10-11 kiaaccni)

INOACHUTEJIBHASA 3AIINCKA

MonenpHasi CHHXpOHH3UpPOBaHHAsI paboyas mporpaMMa 6a30BOTr0 M yriTyOJIEHHOTO
u3ydeHus npeamera «Xumus» B 10-11 kiaccax paspaborana Ha ocHoBe PabGoumx
porpaMMm CpefHero oOmiero oOpa3oBaHusi MO0 XUMUU (0a30BBI  YPOBEHD,
yrayOnEHHbIN YPOBEHb), 0J100pEHHBIX pelieHuemM denepanbHOrO
y4eOHOMETOIMYECKOT0 OOBEAUHEHUsI Mo obmieMy oOpazoBanuto oT 29.02.2022r.,
poToKoa 7/22, cocraBieHHbIX Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne
273-d3 «O06 obpazoBanuu B Poccuiickoii @enepanuny», TpeboBanuit k pe3yipTraTaM
OCBOEHHS OCHOBHOUW 00pa3oBaTEIbLHOM MPOTpaMMbl CPEIHETO OOIIEro 0Opa3oBaHuUs,
npencTaBiIeHHbIX B DefepanibHOM TOCYJApPCTBEHHOM 0O0pa30BaTEIbHOM CTaHAAPTE
cpeaHero oOmiero oopazoBanusi, (yTBepkAEH MpukazoM MUHHCTEPCTBA 0Opa30BaHUs
n Hayku Poccuiickoit @enepaunu ot 17 masg 2012 r. Ne 413, ¢ uamenenusimu ot 12
arycra 2022 r.), ¢ yuérom «Konuenmuu mnpernogaBaHus ydeOHOTO TpenMeTra
«Xumus» B 00pa3zoBaTeNbHbIX Opranu3anusax Poccuiickoii @enepannu, peaau3yromux
OCHOBHBIE 00111€00pa3zoBaTeNbHbIE IporpamMmbly (yTBepkaeHa Pemennem Komnernn
Mumnrnpocsemienusi Poccun, nporokon ot 03.12.2019r. Ne TIK4BH) u denepanbHOit
paboueil mporpaMMbl BocnuTaHus. OCHOBY MHOJIXOJOB K pa3paboOTKe MOJEIbHON
CUHXPOHU3UPOBAHHOW pabodeil mporpamMmbl 0a30BOro W yriayOJIEHHOTO H3YYEHHS
npeameta «Xumusi» B 10-11 kimaccax, k onpeneneHuto oomen cTpaterud 00y4eHus,
BOCIIUTAHUS U PA3BUTHS 00YJAIOIINXCS CPEICTBAMU YIEOHOTO TipeMeTa « XUMHUs Ha
0a30BOM YpPOBHE COCTaBWJIM KOHIeNTyalbHble mosioxkeHus DOIroOC COO o

B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEpKaHUs, pE3yJIbTaTOB O0yUeHUs U TPEOOBAHUMN



K YPOBHIO ITIOJATI'OTOBKH BBIITYCKHHUKOB.

N3yuenne mpenmera, peaimsyemMoe B yCoIoBHiIX — audPepeHIHpOBaHHOTO,
npogmIbHOTO OOydYeHHs, TPU3BAHO OOECIeUnTh O0O0IIE00Pa30BATEIBHYIO U
OOIIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IITKOJIBI, HEOOXOUMYIO JIJIs a/lalTallun
UX K OBICTPO MEHSIIOIITUMCS YCJIOBHUSAM JKU3HH B COIMYME, a TAKXKE JIJISl TIPOIOJKCHHUS
OoOydYeHHsI B CPEAHMX CIEIUATBHBIX U BBICHIMX yUYEOHBIX OPraHM3AIMsIX, B KOTOPHIX
XUMUSI SIBJISIETCSL OJTHOM M3 MPUOPUTETHBIX JUCIIUILINH.

B cooTBercTBUM € JAaHHBIMHU TIOJIOKCHHSIMU MOJICNIbHAs CHUHXPOHU3UPOBAHHAS
pabouasi mporpamMma cpegHero obmiero oOpaszoBaHus  (0a30BbII  YPOBEHbB):
yCTaHABJIMBAET 00s13aTelIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPIKAHUE, OTIPEIEISET
KOJTMYECTBEHHBIC U KAUECTBCHHBIC €r0 XapaKTEPUCTHKU Ha KAXKJIOM dTale MU3ydCHHSI
peaMeTa, TMPeayCMAaTPUBACT TMPUHIUIBI CTPYKTYPUPOBAHHS  COJCPKAHHUS |
pacmpenenieHds ero Mo KjaccaMm, OCHOBHBIM paslieiiaM W TeMaM Kypca; maér
MPUMEPHOE  paclpeiesicHne Y4YeOHBIX YacoB IO TEMATHYCCKUM  paseliaMm,
PEKOMEHIyeT MPUMEPHYIO TMOCIIEI0BATeIbHOCTh U3YyUEHUs OTIEIBHBIX TEM Kypca C
y4ETOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, IOTUKH Y4eOHOTO Tpoliecca,
BO3pacTHhIX ocoOeHHocTed yuwammxcs 10-11 kmaccoB; ma€T METOIUYECKYIO
MHTEPIPETALNIO 1IeJIeH U3YUCHHS MPeIMEeTa Ha YPOBHE: COBPEMEHHBIX TPUOPUTETOB B
CUCTEME CpeaHero obmiero oOpa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHMS OCHOBHOW 00pa30BaTEbHON MPOTPaMMBbI
cpemHero oo6mero o0Opa3oBaHUS (JTUYHOCTHBIX, METANPEAMETHBIX, IMPEIMETHBIX),
OCHOBHBIX BHJIOB y4YeOHO-TIO3HABATEIBHOW JICATEIHPHOCTH YYCHHKA I10 OCBOCHHUIO
conmepxanust mpeaMera. [lo BceM Ha3BaHHBIM IO3HMIMSIM B IPOTpaMMe COOJIIO/ICHA
MIPEEMCTBEHHOCTH ¢ PabGoueli mporpaMmMoii OCHOBHOT'O OOIIETO 00pa30BaHUs 110 XUMHUHU

(mms 8—9 xiraccoB 00pa3oBaTENBHBIX OPTaHU3AIN, 0A30BBIN YPOBEHB).



MopnenbHasi ~ CHHXpOHHM3WpOBaHHasi  paboyass  mporpamMma  UMeEeT  IeJib
CUHXPOHU3HUPOBATh COJIEPKaHME y4eOHOTO MpeaMera Il U3ydeHHUs MperMeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHIPOPUILHOTO YIEOHOTO TIaHa.

Hemu m 3amaum y4yeOHOro mnpeamera «XUMHUS» B COOTBETCTBYIOIIEM pasielie
MpOrpaMMBbl MPEACTABICHBI COBMECTHO, KakK JJisi 6a30BOTO, mak u 01s y2ayOiéHH020
ypoenedl.

B paznene Ilnanupyembie pe3ysbTaTbl OCBOEHHUS Y4eOHOTo mpeamera «XUMUs»
CUHXPOHU3AIIMS MPEJCTaBICHA B BUJE JOMOJIHEHHUS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHBIC pPE3yNbTaThl, JOCTUTAEMbIE OOYYAIOIIMMUCS Ha YIIIYOJIEHHOM YPOBHE

1
HU3Yy4YCHUS XUMUH, BBIJCICHBI KYyPCUBOM .

B paszpenax Copnepkanue marepuaiia U TeMaTH4eCKOE IUIAHUPOBAHUE HMEECTCS

~ v 2
BBIACJICHHBIM MATCpHall, UMCIOINNH IIOAYCPKHUBAHHC KaK Ha 6&30BOM, TaKk M Ha

yrayOJaEHHOM YPOBHSIX, KOTOPBIA H3y4aeTcsi B O3HAKOMUTEIBLHOM IUIaHE W HE
BKJIIOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pasnmene Temaruueckoe IUTAHMPOBAHWE NPHUHIIMI CUHXPOHU3AIUU TMPOSBICH
CJIENYIONMM 00pa3oM: 4achl HEACIBHOW HArpy3Kd i YrIyOn€HHOro u 0a3oBOTO
YpOBHEW yKa3aHbl TAaKUM 00pa30M, YTO OFHA Tema (OJWH Yac B HEACIN0) €IMHA JUIs
JIBYX YPOBHEH, a OCTAJIbHBIE JIBA Yaca U TEMbI HEICIbHON HArpy3KH Il yTiyOaEHHOTO
YPOBHS YKa3aHbI B CTPOKAX HUXKE U TOJBKO ISl ’TOTO ypOBHs. YacTh pe3epBHBIX 4aCOB
MO3BOJIMJIA BCTPOUTH HEOOXOJAMMOE KOJMYECTBO YacOB B TEMaX HM3YyUCHHS, a TAKKE

OpraHU30BaTb U TEMATUYICCKOC ITOBTOPCHUC KAaK Ha 63,30BOM, TaK U Ha yTJ'IY6J'IéHHOM

' Kypcusom B TeKkcTe nporpammbl B pasgenax « Lienn u 3agaumn», «NpegmeTHble pe3ynbTaTbl» BblAeNeHbl
3/1EMEHTbI, KOTOpble NpeAcTaBAEHbl A1A U3YYEHUA Ha YINYDNEHHOM YpPOBHE.

2 NogyepKknBaHne meeT matepuan, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTE/IbHOM NJ1aHE U HE BKNIKOYaAEeTCA B

COCTaB NpeAMEeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.
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YPOBHAX, H HTOI'OBOC IIOBTOPCHHUC, B rpaq)ax «KommuecTtBO yacoB YKa3aHbI TaKXKC TC

4achl, KOTOPBIE B3SITHI U3 pe3epBa (yKa3aH CUMBOI «Py»).

I[Ipu QopmupoBanuun Temarnueckoro IJIAHUPOBAHMS  MPEAYCMATPUBAIIOCH
pacnpeiesieHue 4acoB BHYTPU TEM U MEXKy TEMaMHU C LIEJIbI0 00€CTIeUeHHsI HEAEIbHOM
Harpy3kd g OOydYaloIIuXCs, H3YYalolIMX XHMHUIO Ha YIIIyOJEHHOM YpOBHE.
[lepepacnpeneneHue 4acoB MEXAY HEKOTOPHIMM TEMaMH IO3BOJIMJIO COXPAaHUTh
TEMaTUYECKHUI yueOHbIN 00bEM MaTepHalla, UCII0JIb30BAHNUE PE3EPBHBIX YACOB TAKKE
o0ecneumnsio Hajguuue Y4YeOHBIX 4YacoB Ha 0000ILEHHE, UTOTOBOE IOBTOPEHUE U
KOHTpOJIb yuyeOHOro matepuaina. Takum o0pa3oM, CHUHXPOHHM3aLUsl TEMAaTUYECKOTO
IUTAHUPOBaHMsI 0a30BOTO M YIIyOJIEHHOIO YpOBHEH H3yYEHUS! XMUMHUU MOJHOCTHIO
COXpaHWIa COJepKaTeIbHBIM acmekT mnporpamMmbl kKypcoB 10-11 kmaccoB st
MYJIbTUIPO(UIBHOTO Yy4€OHOTO TUIaHA.

JlanHast mporpamma SIBJISIETCS OPUEHTUPOM JUIsl COCTABIICHUSI pabOUUX MPOrpaMM,
aBTOPbl KOTOPBIX MOTYT HPEMJIOKHTh CBOW MOAXOA K CTPYKTYPHUPOBAHUIO H
MOCJIEIOBATEIbHOCTH M3Y4YEeHHUs y4eOHOro marepuana, a TakkKe CBOE BHUACHHE
OTHOCUTEIBHO BO3MOXKHOCTH BbIOOpa BapHAaTHUBHOM COCTABISIIOLIEH COIEpIKaHUS
npeaMeTa JOMOJIHUTENBHO K 00s13aTeNIbHON (MHBapUaHTHOM ) YacTH €0 CO/ICPKaHUS B
pamMKax pe3epBHbIX uyacoB. Pe3epB yueOHOro BpeMEHU pPEKOMEHIYyeTCs JUIsd
pealiu3allud  aBTOPCKUX TOJAXOAOB K HCIOJIb30BaHUIO Pa3HOOOpasHbIX (popm

OpraHu3aluu yueGHoro rnpoiecca.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMSA»
XuMuyeckoe 00pa3oBaHuE, MOIy4aeMO€ BBITYCKHUKAMH CPEAHEH HIKObI, SBISIETCS

HEOTHEMJIEMOM YacTbl0 MX 00pa30BaHHOCTH. OHO CIYXHUT 3aBEPIIAIOIIMM 3TarloM



peanu3alyyd Ha COOTBETCTBYIOUIEM €My O0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEW,
MPUCYIIUX LEIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMsI. DT HEHHOCTH KaCaKTCs
MO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJI0BEeKa, a TAaKXKe IKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
npupogHoi cpene. Peanmsyercd xumuueckoe oOpa3oBaHME Y4YalllUXCsl CpeaHEH
IIKOJIBI CPENCTBAMU Yy4eOHOro mnpeamera «XUMHsD), COIAEPKAHUE M IOCTPOCHHE
KOTOPOTO OTIPE/IEIEHBI B IPOTPAMME C YUETOM CEU(PUKN HAYKH XUMUH, €€ 3HAUCHUS
B [TI03HAHUU NPUPOJII U B MATEPUATILHON KU3HU OOLIECTBA, a TAKXKE C YIETOM OOLINX
L[eJIeH U TPUHLNIIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEAHETO
oOurero oopaszoBanus B Poccuiickoit @eaepanuu. Tak, Hanpumep, Ipu GOPMUPOBAHUH
collepKaHusl mpeaMera «XUMHS» YYTEHbl CIEIYIOUIUE MOJOXKEHHs O cnelupuKe u
3HAYEHUH HayKU XUMUU:
XUMHSI Kak DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpPaeT o0co0yl poJib B
COBPEMEHHOW [IMBUIIM3ALIMH, B CO3JJaHUU HOBOM 0a3bl MaTepuabHOU KyJIbTypbl. OHA
BHOCUT CBOM BKJIaJ, B (POPMHUPOBAHUE DPALMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ LEJOCTHOTO TPEJCTABICHUS 00 OKpYKalIeM MHpEe KaK O €IUHCTBE
OpUpPOJbI U 4YelloBeKa, KOTopoe (OpMHUPYETCS B XHMHUU Ha OCHOBE IMOHUMAaHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTIMH MPUMEHEHUS.
CoBpeMeHHass XuMHUs Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTHI HalpaBjieHa Ha PELIEHUE TJI00ATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, DHEPIETUYECKOM, TMHUIIECBOM, 3KOJOTMYECKOU
0e30macHOCTM ¥ OXpaHbl 370pOBbA. TE€CHO B3aMMOJEHCTBYS C APYIMMHU
€CTECTBEHHBIMU HAayKaMH, XMMHUSI CTAJIa HEOTHEMIIEMOM YaCTbI0O MUPOBOM KYJBTYPHI,

HCO6XOI[I/IMBIM YCJIIOBUECM YCIICHIHOT'O Tpyda U JKU3HH KAKAOI'0O HJIICHA O6HICCTBa.



B cootBerctBuM ¢ oOmumu nensmu v npunnunamu COO coxpepxkaHue mpeamera
«Xumus» (10-11 xmaccel, 0a30BBIii  YpOBE€Hb HM3y4YeHHSI) OPHUECHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJTOTOBKY O0yYarOIINXCsl, HEOOXOAUMYIO
UM 711 BBIPAOOTKHM MHPOBO33PEHUECKHMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B
KU3Hb COI[MYyMa, IPOJIOJKEHUS 00pa30BaHUsI B Pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTapisomuMHy MpeamMeTa « XUMUs» SBISIIOTCS 0a30BbIe Kypchl — « Oprannyeckas
xuMUs» U «OO0111ast U HEOpraHUYeCcKast XMMUsD), OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUsI
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HAyKW: CHCTEMa 3HAHUM 1O HEOPraHUYECKOU
XUMHHU (C BKJIIOYEHHEM 3HAHUM U3 O0Oled XUMHM) U OPraHWYecKOM XHMHUHU.
@opMUpOBaHUE JAHHON CHUCTEMbI 3HAHMM NPU U3YYEHUH MpeaMeTa 00eCleunBaET
BO3MOYKHOCTh PAacCMOTPEHHSI BCEro MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIIHX
MOHSTUH, 3aKOHOB M Teopuil XuMuH. CTPyKTypa COIAEpPXKAHUS KYpCOB —
«Oprannyeckas xumus» U «OOIIass U HeopraHuveckas XUMHUsS» cPOopMUpOBaHA B
nporpaMMe MO XHMHUHM Ha OCHOBE CHUCTEMHOIO MOJXOJa K H3YYEHHMIO Yy4eOHOro
Marepuana M 00yCIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM DPA3BUTHEM 3HAHUM Ha
ONPENEIIEHHBIX TEOPETUUYECKUX YpPOBHSX. B Kypce OpraHM4ecKkOd XMMHUU BEILIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COEIMHEHNH, & TAKKE HA YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MTPEACTABICHUN
0 cTtpoeHuu BemiecTB. CBeneHHs 00 HM3ydyaeMbIX B Kypce BELIECTBax JalOTCS B
pPa3BUTUU — OT YTJIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX CO€AMHEHUN. B
Kypce OpraHM4ecKOW XHMHH TIOJIYy4aroT pa3BUTHE C()OpPMHUpPOBAHHBIE HA YPOBHE
OCHOBHOT0 001Iero oOpa3oBaHHs NEPBOHAYAIbHbIE MPEICTABICHUS O XUMHUYECKOU
CBSI3M, KJIaCCU(UKAIIMOHHBIX MIPU3HAKAX BEIIECTB, 3aBUCMOCTH CBOMCTB BEILECTB OT

HUX CTPOCHHUS, O XUMHUYECKOMN pCaKIuu.



B npenmere «Xumus» 0a30BOro ypoBHSI pacCMaTpUBAETCS U3YUYEHHBII Ha YPOBHE
OCHOBHOTO 00I1ero 00pa3oBaHUS TEOPETHUECKUN MaTepual u (PaKTOJIOTUUYECKHUE
CBEJICHUS O BEILIECTBAX U XUMHUUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u
HEOpraHWYeCcKas XUMUS» OOyUYaIOIUMCS MPEIOCTABISIETCS BO3MOXXHOCTH OCO3HATh
3HaY€HUE IMEPUOJINYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOIMUECKUX
HO3ULMM, ITy0Ke MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKLIMHA 3TOT0 3aKOHAa — OT
obobmaromet 10 oOBICHSIONICH W MporHo3upyrome. Exunas cucrtema 3HaHU O
BAKHEHIINX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOWCTBAX U IPUMEHEHUH, a TAKKE O
XUMHAYECKUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX ITPOTEKAHUS JOMOJIHIETCS
B kypcax 10 wm 11 «kmaccoB »rmeMEHTaMH  COJEp)KaHUs, HMEIOUIMHU
KyJIbTYpPOJIOTUYECKUH M MPHUKIATHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT
IIOHMMAHUIO B3aMMOCBSI3M XMMHMHM C JPYTMMHM HAayKaMH, PACKPBIBAIOT €€ POJIb B
MO3HABATEJIbHOM M  MPaKTUYECKOW JAESITEIbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXEHHS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUM U IMPAKTHUECKUX
NPWIOKEHUH XMMMH, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MIPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIUBATh
MH(GOPMAIUIO U IPUMEHSTH €€ 115 MOMOJIHEHUS 3HAHUM, peLIeHUsI UHTEIJIEKTYaJIbHbIX
1 SKCIIEPUMEHTAJIbHBIX HCCheAoBaTeNbckuX 3a1au. ConepkaHue yueOHOro nmpeamMera
«XUMHS» JAHHOTO YPOBHS M3yU€HHUS OpPUEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
00y4Yarommxcsi MUPOBO33PEHUECKON OCHOBBI JUIsi MOHUMaHUs (puinocopckux uiew,
TaKMX KakK: MaTepUaJbHOE €IMHCTBO HEOPTaHMYECKOIO M OPraHUYECKOro MUpa,
0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOEHUEM, MO3HABAEMOCTh
IIPUPOAHBIX SBJICHUW NYTEM DJKCIEPUMEHTA W PELICHUS NPOTUBOPECUYUN MEKIY
HOBBIMHU (DaKTaMH U TEOPETUYECKUMH MNPEANOCHIIKAMH, OCO3HAHUE POJIM XMMHUU B
PEIICHUH YKOJIOTHUECKUX MPOoOJIeM, a TakxKe TpoosieM cOepeKeHUsT IHEPTeTUIECKUX
PECYpPCOB, CBIPbsl, CO3AAHUA HOBBIX TEXHOJOTUM U MAaTEPUAIIOB.
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B mutane pemeHus 3aa4 BOCIIUTAHUS, Pa3BUTH W COIMATN3AIUNA O0yYarOIIMXCS
MPUHATBIE TPOTPAMMONM TI0O XHMHH TIOAXOIBI K ONPENCICHUI0 COJCpPKAHUS |
MOCTPOCHUS TpEeAMETa MpeaycMaTpuBalOT (QOpMHUpOBaHHE Yy OOydYaromUXCs
YHUBEPCAIBHBIX YUCOHBIX JIEHCTBUN, MMEIONINX 0a30BOEC 3HAYCHUE IS PA3THUHBIX
BUJIOB JIEATENILHOCTH: pEIICHHUs] MpoOJeM, IMOMCKa, aHaliu3a U 00padoTKU
uHopMaIuu, HEOOXOAUMBIX MJIsi TPUOOPETEHHs] ONbITa TPAKTUYECKON U
UCCJIEI0BATENbCKON AeSTEIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B IO3HAHUU XUMHUH.

XvMHsI Ha YPOBHE YIJIy0JEHHOI0 M3YyUYeHHsl 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTO oOpa3oBanus yuanuxcs 10—-11 kmaccos. M3yduenue npeamera,
peanuzyemMoe B ycCIOBHAX JuddepeHIpoBaHHOr0, MPOPUILHOIO 00y4YeHus,
MPU3BaHO 00€CeunTh O00Ie00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOUMYIO NJIsi aJlafTallid UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSAM HU3HH B COIIMYME, a TAKXKe ISl TPOJIOJIKEHUSI OOYUEHUSI B OPTaHU3aAIUsAX
MpoEeCCHOHANILHOTO 00pa3oBaHMs, B KOTOPBIX XHUMHS SBJISIETCS OJHOM U3
MPUOPUTETHBIX AUCIUIUIMH. B mporpamme mo XumMun Ha3HaA4€HHUE TIpeAMETa « XUMUSD)
MOJIy4aeT MOAPOOHYI0 WHTEPIPETAIMI0 B COOTBETCTBHHM C OCHOBOTIOJArarolIuMHU
nonoxkenusimu DPI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJiel, COJIepKaHusl,
pe3ynbTaTOB OO0yYeHHS HW TPEOOBAaHWN K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB.
CBHUACTEIECTBOM TOMY SIBIISIFOTCS CICAYIOIINE BBIMOTHAEMBIC IPOTPAMMOM TT0 XUMHH
¢byHkuun: UHGOPMAIIMOHHO-METOIMYECKAsl, peaan3alus KOTOpPOl oOecreurBaeT
MOJIyYeHUE TMPEACTABICHUS O IENIIX, COJACP’KaHUM, OOIIEH CTpaTeruu OOydeHus,
BOCITUTAHUS U Pa3BUTHsI OOYUAIOIIHUXCS CPEACTBAMU MIPEIMETA, U3Yy4aeMOT0 B paMKax
KOHKPETHOTO MPpOouUJIsi; OPraHU3aIMOHHO-TIAHUPYIOIAsi, KOTOpas MpeycCMaTpUBAET
OTpeJeICHUE: TPUHIIAIIOB CTPYKTYPHPOBAHUS W TIOCIEAOBATCIIBHOCTH H3yYCHHS
y4eOHOT0
MaTtepuana, KOJUIeCTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEePUCTHUK;
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MOJIXO0M0B K (OPMUPOBAHUIO COACPKATEILHOM OCHOBBI KOHTPOJSI U OIICHKHU
00pa30BaTeNbHBIX JOCTIXKCHUN OOydYalolMXCsl B paMKax HMTOTOBOM aTTecTalud B
dbopMe eAMHOTO TOCYTapCTBEHHOTO AK3aMEHa M0 XUMUH.

[Iporpamma aiig yriayOnE€HHOTO M3YYEHMs] XMMHUU: YCTAaHABIMBAET WHBAPUAHTHOE
MIPEAMETHOE COJEpKaHHE, OO0A3aTENbHOE I M3YYEHHS B pPaMKax OTAEIbHBIX
npoduseil, mpearycMaTpuBacT paclpeesieHue U CTPYKTYPHUPOBAHUE €ro MO KiaccaM,
OCHOBHBIM COJIEpKAaTeIbHBIM JIMHHUSIM/pa3iesiaM Kypca;

Na€T MPUMEPHOE paclpe/iesieHne y4eOHOrO0 BpEMEHH, PEKOMEHTyeMOTro JJis
U3Y4YEHUS OTIIETBHBIX TEM;

npeiaraeT MPUMEPHYIO IMOCJIE0BATENbHOCTh W3YYEHHs] Y4EeOHOro MmaTepuaia ¢
Y4€TOM JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEXIIPEAMETHBIX CBA3EH;
Na€T METOJMYECKYIO HMHTEPIPETALUI0O LENe M 3aJad MW3y4deHus IpeaMmeTa Ha
yIIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPHUTETOB B CHCTEME CPEIHErO
oO1ero 00pa3oBaHus, COAEPKATEIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YIIBTATOB
OCBOEHHS OCHOBHOM 00pazoBaTEeIbHON MpOrpaMMBbI CPEIHETO OOIIero 0O0pa3oBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA OOYYalolIErocsi MO OCBOEHHUIO COJAEpKaHUs
IpeaMeTa.

ITo BceM MO3UIMAM B MPOrpaMMe MO XUMHUHU MPEAYCMOTPEHa MPEEMCTBEHHOCTbD C
oOy4eHHeM XMUMHUU Ha YpPOBHE OCHOBHOIO oOmiero ooOpaszoBanus. [Iporpamma mo
XUMHH CITY’)KUT OPUEHTUPOM JUIsl COCTaBJIEHMsI aBTOPCKUX pabouux mporpamm. 3a
npeesiaMi YCTAaHOBJICHHOW TIPOrpaMMOM MO XUMHH OOS3aTEIbHON (MHBapUAHTHOM)
COCTABJISIFOLIEH cOepKaHus y4eOHOro npeameTra «XUMHUsD OCTAETCd BO3MOMXKHOCTb
BBIOOpAa €ro BapHUAaTUBHOW COCTABISIOIIEH, KOTOpas JOJDKHA OIpEeAeNsIThbCcs B
COOTBETCTBUU C HAIIPaBJICHUEM KOHKPETHOTO poduiis oOydeHusi. ABTopamMu pabouux
MporpamMM MOXET ObITh MPEAJIOKEH UHOM MOJAXO0J K CTPYKTYPUPOBAHUIO y4eOHOTO
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Marepualia U MOCJIEI0BATEIbHOCTH €r0 MU3y4eHUs, CBOE BUJECHUE MYTEeW U CIOCOOOB
dbopMUpOBaHHUS CHCTEMBI TMPEAMETHBIX 3HAHUM, YMEHUHW U BHIOB Y4eOHOI
JESTETPHOCTH, @ TAKXKE CHCTEMBI CITOCOOOB ¥ METOUYCCKUX MPUEMOB IO PA3BUTHIO U
BOCIIUTaHUIO 00YYaIOIUXCSI.

B cootBercTBUM ¢ KoHIenTyabHbIMU NoN0keHUsIMU PI'OC COO 0 HazHauYeHUU
peIMEeTOB 0a30BOTO M YIIyOJEHHOTO ypoBHEH B cucteme auddepeHIImpoBaHHOTO
oOy4eHHs Ha ypOBHE CpeJHero o01ero o0pa3oBaHus XMMUsl Ha ypOBHE yri1yO0aEHHOTO
M3Y4YCHUSl HAMpaBJICH HA PEaM3alfI0 MPEEMCTBEHHOCTU C TOCIEAYIONIMM 3Tarom
MOJIyYeHUS] XMMHYECKOro o0pa3oBaHUs B paMKax U3Y4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYUYHbBIX U XUMUUYECKUX JUCHHUIUIMH B By3aX U OpPraHU3alUsIX CPETHETO
npodeCCUOHANIBHOTO 00pa3oBaHusl. B 3Toi CBsI3U u3yueHue mpeaMera «XUuMUsH
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YyIiayOJIeHHE TEOPETUUECKON 1
MPAKTUYECKOM MOATOTOBKH OOyYaromuXcsi, BHIOPABIIMX OMPEACHEHHBIN Mpoduiib
0o0y4eHHsi, B TOM YHCJI€ C TMEPCHEKTUBON MOCIEIYIOIETO MOJYyYeHUSI XUMUYECKOTO
oOpa3oBaHMsi B oOpraHuzanusx npodeccuoHaabHOTO O00pa3oBanusi. B cBete
tpeboBannit ®I'OC COO k 1UIaHUpyEeMBIM pe3yjibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBI CPEIHETO OO0Iero oOpa3oBaHUs HM3y4YEHHE IMpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TAaKXKE HA pEIICHUE 3a]ay BOCIUTAHUS U COLUAIBHOTO
pa3BUTHS 00y4JarOIMXCcs, Ha GOPMHUPOBAHUE Y HUX OOIIENHTEIUIEKTYaTIbHbIX YMEHUH,
YMEHHH paliMoHalIM3aIid yaeOHOro Tpyaa U 0000IEHHBIX CIIOCOOOB JIEATEILHOCTH,
UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAMPEAMETHBIA XapaKTep.

XUMUSL HA YPOBHE YIUIYOJIEHHOTO M3YyUCHHS BKJIIOYAET YINIYOJIEHHBIE KYpChl —
«Oprannueckast xumusi» U «OO01as U Heopranuueckass xumus». [Ipu onpeneneHuun
MOJXO/J0B K OTOOpY M CTPYKTYpPHOW OpTraHU3AIMH COJCPKAHUSI I3TUX KYpPCOB B
MporpaMMme Mo XMMHH 32 OCHOBY OpHHATHI nosioxkeHus OI'OC COO o paznmuuusix
0a30BOTO U YIITYOJIEHHOTO YPOBHEH U3YUCHUS MpeIMeTa.
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OcHoBy cojiepkanusi KypcoB «Opranudeckasi xumusi» U «O0111as 1 HeopraHuyeckas
XUMUS» COCTABIIAET COBOKYNHOCTh MPEIMETHBIX 3HAHUN M YMEHHM, OTHOCSIIHUXCSA K
0a30BOMY YPOBHIO U3yUEHUS MPEAMETa. DTa CHCTEMa 3HAHU MOTy4aeT ONpPeeIEHHOE
TEOPETHYECKOE JIOMOJHEHHE, MO3BOJISIIOIIEE OCO3HAHHO OCBOHMTH CYIIECTBEHHO
OosbIni 00bEM (akToNOrnueckoro Marepuana. Ha yrimyOnéHHOM ypoBHE M3ydeHUs
npeaMeTa o0ecreueHa BO3MOXKHOCTh 3HAYUTENIBHOTO YBEJIMYEHUsI 00bEMa 3HAHUI O
XUMHUYECKHUX DJIEMEHTaX U CBOWCTBAX MX COECJUHEHHI Ha OCHOBE PACIIUPEHUS U
yriyOJIeHHus TpeNCTaBiICHUM O CTPOCHHMM BEUIECTBA, XHUMHUYECKOM CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHMsI pPEaKUUd, paccMaTpUBAEMbIX C TOYKH 3pEHUs
XUMUYECKON KUHETUKHM M TepMOAMHAMUKH. M3ydeHHe MepuoanyYecKoro 3akoHa W
[lepponuyueckoid CUCTEMBI XUMHUYECKHX 3JIEMEHTOB Oa3HpyeTcss Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKHX MPEJCTABICHUSAX O CTPOCHHHM aTOMa. XUMHUYECKas CBA3b
OOBSCHSIETCSI C TOYKH 3PEHMS SHEPreTHUYECKHX M3MEHEHUH npu e€ oOpa3oBaHUU U
pa3pyLIeHUH, a TAK)KE C TOUKH 3pPEHUS MEXaHU3MOB €€ 0O0pa3oBaHus. M3yuenue Tunon
peakuuii gonosHsAeTcss (OPMUPOBAHUEM IMPEACTABICHUN 00 3JIEKTPOXUMHUYECKHUX
IIpOLIECCaX M AIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB. B Kypce opraHndeckoit
XUMHHM TIPpH PACCMOTPEHMH PEAKIMOHHOM CIIOCOOHOCTH COEIUHEHHUM yaenseTcs
0oco0oe BHHMaHHME BONpOcaM 00 3JIEKTPOHHBIX AP (PeKTax, O B3aUMHOM BIUSHUU
aTOMOB B MOJIEKyJaX M MexaHu3Mmax peakiuil. Ocoboe 3HaueHre UMeeT TO, YTO Ha
collepKaHUE KYpCOB XUMHUHU YIUIYOJIEHHOTO YPOBHSI M3y4€HHsI Uil KIACCOB
onpenenéHHoro npoduns (TJIaBHbIM 00pa3oM Ha HUX CTPYKTYpYy U Xapakrtep
JIOTIOJTHEHUH K 00IIel crucTeMe MpeIMETHBIX 3HaHUM) OKA3bIBAIOT BIMSIHUE CMEKHBIC
npeameTsl. Tak, Hampumep, B COIAEpKAHMM MpeAMeTa Ui KJIaCCOB XWUMHUKO-
¢usnueckoro npodwuiast Oosbloe 3HauY€HUE OYAYT HUMETh JJIEMEHTHl Yy4eOHOTro
MaTepuana 1no oduieit xumuu. [Ipu u3yueHuu npeamera B JaHHOM CIydae aKIEHT

OyJIieT cesiad Ha OOIIHOCTh METOI0B IMO3HAHUs, OOITHOCTH 3aKOHOB U TEOPUH B XUMUU
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U B (pu3mKe: aTOMHO-MOJEKYJsipHas Teopus (MOJEKyNsipHas Teopus B (QHU3HUKE),
3aKOHBl COXPAHEHUS MAacChl M DJHEPrUM, 3aKOHBl TEPMOIAMHAMMKH, DJIECKTPOJIM3a,
IIPEACTABIICHNS O CTPOCHHMM BELIECTB U Ipyroe. B copepkanuu npeaMera s KJIaccoB
XUMHKO-OMOJIOTHYEeCKOro  mpoduist  OonblInii  yaenbHBIM Bec OyleT HUMETh
opraHuveckas xumus. B sTom ciiydae mpemocTaBisieTcs BO3MOXKHOCTH Jiisi Oosee
00CTOSITEILHOTO ~ PAacCCMOTPEHUS  XMMHYECKOM  OpraHu3alMh  KIETKH  Kak
OMOJIOTUYECKON CUCTEMBI, B COCTAB KOTOPOU BXOJST, K IPUMEPY, TAKUE CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JTUMH]IbI, O€IKH, YIIIEBOAbI, HYKJIIENHOBBIE KUCIOTHI U Apyrue. [lpu
OTOM 3HAHUA O COCTABE W CBOWCTBAaxX IPEJACTABUTENENM OCHOBHBIX KJIACCOB
OPTraHWYECKUX BEIIECTB CIIY)KAaT OCHOBOM JUISI M3Y4YEHUs CYLIHOCTH ITPOIIECCOB
(oToCcHHTE3a, IBIXaHHUS], TUILEBAPEHU.

B muane QopmMupoBaHuST OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHMUS
OOIIEHAayYHbIX METOJOB MO3HAHUS M OIbITa MPAKTUYECKOr0 MPUMEHEHHS HAyYHBIX
3HAHUM H3y4yeHHEe npeaMera «XUMHUs» Ha YriyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX C Yy4E€OHBIMU MpeAMETaMH, BXOISIIIMMHU B COCTaB
npeaAMEeTHBIX obnactelt «EcTecTBeHHOHay4yHbIE TIpenMeTh», «Marematuka U

uHpopmaTrka» u «Pycckuil sI3bIK 1 TUTEpATypay.

[Tpu u3yuenun yuyeObHoro npeamMera « XUMHsD Ha YIIIyOJIEHHOM YPOBHE TaKKe, KaKk
Ha ypOBHE OCHOBHOIO M cpeaHero ooOmiero obOpas3oBaHus (Ha 0a30BOM YypOBHE),
3a/1ayel NepBOCTENEHHOW 3HAUMMOCTH SIBJIAETCS. (POPMUPOBAHUE OCHOB HAYKH XUMHH
KaK 00JIacTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON IEATEIbHOCTH YeJIOBEeKa
U OOHOTO H3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. Pelrenne 3TOoM 3amaud Ha
yrayOiIEHHOM YPOBHE M3YUEHHUs MpeaMeTa MPeAnoiaraeT pealn3aluio TakKux 1enei,
Kak: (opmupoBaHME TpPEACTaBICHHWI: O MaTepuUaJbHOM €IUHCTBE MHpa,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUU MPUPOJbI, O MECTE XUMHH B CUCTEME

€CTEeCTBEHHBIX HayK M €€ Beaylled pojidi B 00ECNEeYEeHWHU YCTOMYMBOIO Pa3BUTHUS
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YeJIOBEYECTBA: B PEIICHUU MPOOJIEM SKOJOTHMYECKOM, SHEPreTUYECKOW M MHUILEBOM
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB DSHEPTrHH, B OOECIECUEHWH PAIMOHAILHOTO MPUPOIOTOIB30BaHUS, B
(hopMHUpPOBaHUH MUPOBO33PEHUS M O0IIEH KyJIbTYPHI UeTIOBEKA, a TAKIKE IKOJIOTHUCCKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

OCBOCHHME CHCTEMbl 3HAHUU, JICKAINIMX B OCHOBE XHMHUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (PYHIAMEHTAJbHBIX MOHSATUN, 3aKOHOB U
TEOPUM XUMHH, COBPEMEHHBIX IIPEJICTABICHUN O CTPOCHUM BELIECTBA HA PAa3HBIX
YPOBHAX  — aTOMHOM, VOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJVMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTECKAHUS XUMHUYECKUX
peakIuii, 0 XkMUYE€CKOM PaBHOBECHH, PACTBOPAX M IUCIEPCHBIX CUCTEMaX, 00 00X
HAYYHBIX MMPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBaHre y O0OYYalOIUXCS OCO3HAHHOTO IMOHUMAaHHUSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUUYECKUX 3HAHUU JJIs1 OOBSICHEHUSI KIIOUEBBIX HJEH W TpoOeM
COBPEMEHHOM XHMUH, JJIsi OOBSCHEHUS U TPOTHOZUPOBAHUS SIBJICHUN, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO peIIeHUus MpoOieM, CBS3aHHBIX C
XMMHUEN, NPOTHO3UPOBAHUSA, aHAIM3a U OUEHKA C TO3ULUHA 3SKOJOTHYECKOU
0€30MacHOCTH MOCEACTBUN OBITOBOM U MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa,
CBSA3aHHOM C XHMMHYECKUM TIPOU3BOJICTBOM, HCIOJb30BaHUEM M TepepadOTKOM
BEIIECTB;

yrayOJeHue MpeACTaBICHU O HAYYHBIX METOAaX IMO3HAHHS, HEOOXOIUMBIX IS
MPpUOOpPETEHUs] yMEHUI OPUEHTUPOBATHCS B MUPE BEIIESCTB U OOBICHEHUS XUMUYECKHUX
SBJICHHWM, HMMEIOIIMX MECTO B MNPUPOAE, B MNPAKTUYECKON NESATEIbHOCTH U

MOBCEIHEBHOM KU3HU.
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HEJAU U 3AJAYHU YUEBHOT O ITPEIAMETA «XUMMUS»

B mpaktuke mnpemogaBaHWs XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI TaK M Ha YPOBHE CpPEIHEro 00Iero o0pa3zoBaHUsi, IPHU OIpeAesICHUN
COJIEP/KATEIIbHOM XapaKTepUCTUKU IEJNE€ H3y4YeHUs MpeIMeTa HanpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMpHU3HAETCS (POpMUpOBaHHE OCHOB
XUMUYECKON HayKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJUYECKOM TOYKM 3pPEHUs] TaKOM MOJAXO0J K OMNPEACIICHUIO IIeled H3ydeHUs
MpeaMeTa SIBJISIETCS BIOJIHE OMPAaB/IaHHBIM.

['maBHBIMHU LEISIMU U3YUECHUS TIpeIMeTa « XUMUsS» Ha YPOBHE CPETHEr0 00IIero
oOpa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCSI:

dbopMHpOBaHUE CUCTEMBI  XUMHUYECKHUX 3HAHUU KaK Ba)KHEUIIEH

COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOI1 JIesKaT

KJIFOUEBbIC TTOHATHS, (yH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA
HayKH, YCBOCGHHE U MOHUMAaHUE CYIIHOCTH JOCTYITHBIX O0OOIICHHI
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C HICTOPUEN UX Pa3BUTHUS U
CTaHOBJICHUSI; POPMUPOBAHUE U PA3BUTHE MPEACTABICHHUIN O HAYUYHBIX METOIaX
MO3HAHHUS BEIIECTB U XUMUYECKHUX PEaKlnid, HeOOXOAUMBIX JJIs MTPUOOpETEHUs
YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUECKUX SIBJICHUN, UMEIOIIINX
MECTO B IPUPOJE, B MPAKTUUECKOMN U IMTOBCEAHEBHOM KU3HU; pPa3BUTUE YMEHUH U
CIOCOOOB JIESITEILHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBICHEHUEM XUMHUUECKOTO

AKCIIEPUMEHTA, COOJIIOACHUEM TTPaBUII O€30MMacHOT0 OOpaIIeHUs ¢ BEIIECTBAMH.

CopnepxkaTenpHas XapakKTepUCTHKA LeJed W 3aJad M3y4YeHUs] MpeaMeTa B
nporpaMMme MO0 XHMHHM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeiHero oduiero oopazopanusi. CeroHs B MpenoJjaBaHuU

XUMUU B OOJbIIEH CTENMEHW OTHAETCS MPEANOUYTCHHE MPAKTUYECKOWM KOMIIOHEHTE
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cojaepkaHusi  OOy4eHHs, OpPHUEHTUPOBAHHOM Ha  TMOATOTOBKY  BBITYCKHUKA
OI0I1Ie00pa30BaTEIbHON  OpraHM3allid, BIAJCIONIETO HE HAO0OpPOM 3HAaHUH, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHUSIMU aKTHUBHOTO
MOJTYYCHUS 3HAHUN ¥ IPUMEHEHHUS WX B PEATbHON JKU3HU JIJIS1 PEeIICHUS IPAKTUICCKUX
3aa4y. B 9T0# CBA3M NpHU M3y4EeHHH MpeaMeTa « XUMUs» JOMHHHUPYIOLIEe 3HAUYCHUE
IpUOOPETAIOT TaKKe LEIH U 3a/1a4u, KaK:

amanranusi oOydyaroluXxcs K YCIOBUSM JAMHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
(GbopMHpOBaHNE UHTEJUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K cCaMOO0Opa30BaHMIo,
COTPYIHHUYECTBY, CAMOCTOSTEILHOMY MIPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CHUTYyallWsIX, CBSI3aHHBIX C BEMIECTBAMH W WX TPUMCHCHHUEM;
dbopMupoBaHHE Y OOYYarONIUXCSl KJIIOYEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIIMIN),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE JIJIST Pa3IMUHBIX BUJOB JACSATEIHHOCTH: PEIICHUS
npoOjeM, TOHWCKa, aHaiau3a MU 0o0paboTKH HHPOPMALMHU, HEOOXOAUMBIX IS
NPUOOPETEHUS OTBITA IEATEIHLHOCTH, KOTOPasi 3aHUMAeT BaXKHOE MECTO B MO3HAHHUH
XUMHH, @ TAKKe JUIsl OLEHKU C MO3MIMNA HKOJIOTMYECKOM 0e30macHOCTH XapakTepa
BIIUSIHUS BEIIECTB U XMUMHUYECKUX TPOIIECCOB HA OPTaHU3M YeJOBEKa M MPHUPOIHYIO
cpeny;,

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HHTEIUICKTYATbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW 00YyYaroIUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIC
3HAHUS TI0 XMMHU B COOTBETCTBHM C XU3HEHHBIMU MOTPEOHOCTSIMH, HCIOIB30BATh
COBpeMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTUM I TOWCKAa W aHajiu3a y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(POpPMAIMU XUMHUYECKOTO Ccofepx aHus; (GOpMUPOBAHUE U
pa3BuTHE y OOyYarolmuxcs AacCOIMaTHBHOTO M JIOTUYECKOTO  MBIIUICHUS,
HAOIII0IaTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOUMBI,
B YAaCTHOCTH, TNPHU IJIAHUPOBAHUM U TPOBEACHUH XUMHUYECKOTO IKCIIEPUMEHTA;
BOCIHUTAaHHUE Y 00ydaromuxcsi yOe:xKAEHHOCTH B TYMaHHUCTUYECKON HAIpaBIIEHHOCTU

16



XUMHH, €€ BaXXHOM pOJIM B PEIICHUU TJI00ANBHBIX MPOOJIEM pallOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TOMOJHEHUSI JHEPreTUYECKUX PECYypCOB M COXPaHEHHS
MPUPOTHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOAWMOCTH OEpEeKHOTO OTHOIICHUS K
OpUpOJIe M CBOEMY 30pPOBBIO, a TaKKE€ NPUOOPETEHHUS OMbITa HCIOIb30BAHUS
MOJTYYECHHBIX 3HAHUH IS IPUHATHS TPAMOTHBIX PEIICHUN B CUTYallUsX, CBSI3aHHBIX C

XUMHWYCCKHUMHU SBJICHUAMH.

Ipu usyuenuu yuebno2o npeomema «Xumusay Ha yenyOnéHHOM YPOSHe MAKdice,
KAaK Ha YposHe OCHOBHO20 U CpedHe20 00we2o 00pazosanus (Ha 6A30860M YyposHe),
3a0auyell nepeoCmMeneHHol 3HAYUMOCTU ABAEMCsL YOPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak ob0nacmu COBPEeMEHHO20 eCMeCmBO3HAHUS, NPAKMUYECKOU 0esmelbHOCu
Yen06eKa u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYPbl.

Pewenue omou 3a0auu ma yenyonéHmom ypoeHe U3yyeHus npeomema
npeononazaem peanu3ayuio maxKux yenetl, Kax:

gopmuposanue npedcmasienuil:

0 MamepuaibHOM eOUHCmee Mupd, 3aKOHOMEPHOCMAX U HNO3HABAEMOCHIU
ABNEHUU NPUPOObL, 0 Mecme XUMUU 8 CUCTeMe eCIMeCmE8eHHbIX HAYK U e€ gedyujell poiu
8 obecneueHuu YCMOUUUBO2O pA3BUMUS HeNo8eyecmea: 6 peueHuu npoobiem
IKOJIO2UHECKOL, IHEePeeMUUeCcKol U NUWe8ou Oe30nacHoCmu, 8 pazeumuu MeoOuyuHbl,
CO30aHUU HOBBIX MAMepuanos, HOBbIX UCHMOYHUKOS IJHepeuu, 6 obdecnedeHuu
PAYUOHANLHO20 NPUPOOONONb308AHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 0OWel
KYIbMYpbl 4el08eKd, a MaKice IKOI02ULeCKU 000CHOBAHHO20 OMHOULEHUS K C8OEM)
300p06bI0 U NPUPOOHOU Cpede;, OCBOEHUE CUCNEeMbl 3HAHUL, JIeHCAWUXx 6 OCHOBE
XUMU4ECKOU cocmasnsowell ecmecmeeHHO-HAYYHOL KapmuHbvl mupa:
QYHOAMEHMANbHBIX —~ NOHAMUL, 3AKOHO8 U  MeOputi  XUMUU,  COBPEMEHHbIX
npeocmasieHuli 0 CMpoeHUulU 6eujecmsd HA pPA3HbIX YPOBHAX — AMOMHOM, UOHHO-
MOJIEKVIAPHOM, ~ HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U  KUHEMUUeCKUX
3GKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX Peakyutl, 0 XUMUYECKOM PA8HO8eCUl,
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pacmeopax u OUCNEPCHBIX CUCMEMAX, 00 0OWUX HAYYHLIX NPUHYUNAX XUMUYECKO2O
npouzeoocmea,;  opmuposanue 'y  00VUAIOWUXCA  OCOZHAHHO2O0 — NOHUMAHUS
80CMPEOOBAHHOCMU CUCTNEMHBIX XUMUUECKUX 3HAHUU OJ1 00BbACHEHUsL KNH0UesblX Uoell
U npobdrem co8pemMeHHOU Xumuu, 051 OOBACHEHUS U NPOSHO3UPOBAHUS s16eHUl,
UMEIoWUX eCcmeCcmeeHHO-HAYYHYIO NPUpooy, epamMOmHO20 peuleHus npoobiem,
CBAZAHHBIX C XUMUELL, NPOCHOZUPOBAHUSA, AHAIU3A U OYEHKU C NOZUYUL IKOTI02UYECKOU
beszonacHocmu  nNOCIe0Cmeull.  ObIMOBOU U  NPOU3BOOCMBEHHOU  OesmelbHOCMU
YenoBeKd, C6A3AHHOU C  XUMUYECKUM  NPOU3BOOCHIBOM, UCHONb308AHUEM U
nepepabomkoll seujecms, yenyoienue npedcmasieHull 0 Hay4Hblx Memooax No3HAHUS,
HeoOXo00UMbIX 01 NPUOOpemeHUsT YMeHUl OPUeHMUPOBAMbCs 8 Mupe 8euecms U
00BACHEHUSL XUMUYECKUX SIGNeHUll, UMEIOWUX MeCmo 6 Nnpupode, 8 NPAKMU4ecKoll
0esimenbHOCIU U NOBCEOHEBHOU HCUZHUL.

B naane peanuzayuu nepsoouepeoHvix 0CNUMAMENbHLIX U PA3BUBAIOUUX
@QYHKYULl YeloCmHOU cucmemvl CpeoHe2o 00we2o 00pazo8aHus npu U3y4eHuu
npeomema «Xumusy Ha yenyOiéHHOM YpoHe 0CO0YI0 aKMyalbHOCHb NPUobpemarom
maxue yeaiu u 3a0ayu, Kax:

socnumanue YOeHrcOEHHOCMU 8 NO3ZHABAEMOCMU ABIEHULL NPUPOObL, YBANCEHUS K

npoyeccy meopuecmaa 6 001acmuy meopemudeckux U NPUKIA0HbIX UCCIe008AHUL 8
Xumuu, Gopmuposanue  MUpOB0O33PEHUs,  COOMBEMCMBYIOULE20
COBPEMEHHOMY YPOBHIO PA3GUMUS HAYKU, PA36UmMUe MOomueayuu K

obyuenuio u NO3HAHUIO, CNOCOOHOCMEU K CAMOKOHMPOJIO U
CAMOBOCNUMAHUIO HA OCHOBE YC8OEHUS 00UereN08eyecKUX YeHHOCMell, pa3gumue
NO3HABAMENLHLIX UHMEPECO8, UHMEILIEKMYANbHbIX U MBOPUEeCKUX cnocobHocmel
obyuarowuxcs, hopmuposanue y Hux CO3HAmMeIbHO20 OMHOUEHUS K
Camooopazo8anuo U HenpepbiBHOMY 00PA308aAHUI0 KAK YCIIOBUIO YCHEUHOU
npogheccuoHanbHol u 00WecmeeHHol  OessmenbHOCHU,

omeemcmeerHHoco
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OMHOWEHUS K C80eM) 300P08bI0 U NOMPEOHOCMU 8 300P08OM 00pa3e HCUZHU,

G opmuposarue ymeHuli U HABLIKO8 PA3YMHO20 NPUPOOONOJIb308AHUS, PA3GUMUE
9KOJIO2UYECKOU  KVIbmypsl, NpuodpemeHue  onvima  00WeCcmEeHHO-NONEe3HOl
IKON02UYECKOU 0essmeTbHOCTU.

[enn wm 3agaum  wu3ydeHUsT MNOpeaMeTa «XUMHUS» TOIYYWIH MOAPOOHYIO
METOAUYECKYIO HHTEPIPETALMIO B pa3zene nporpaMmmsel «IlmaHnupyemMeie pe3ynbTaThl
OCBOCHHMSI MpeaMeTay, Onarogaps yeMy oOecrnedeHO YETKOE MPEJCTaBICHUE O TOM,

KaKuC 3HaHUA U YMCHUA UMCIOT IIPAMOC OTHOIINCHHC K pCa/IN3allnU KOHKpGTHOﬁ OCJIn.

MECTO YYEBHOI'O IPEJIMETA «XUMHS» B YYHEBHOM IIJIAHE
B cucreme cpennero oOmero oOpa3zoBaHus «XHUMHs», U3ydaeMas Ha 0a30BOM
YpOBHE, MpHU3HAHA O00S3aTE€IbHBIM YYE€OHBIM MPEAMETOM, BXOIAIIMM B COCTaB
npeaMeTHo  obmactu  «EctecTBeHHble  Hayku». OOmiee  4YMCIO  4YacoB,
PEKOMEHAOBAHHBIX 1Jis1 u3ydyeHust xumuu — 70 yacos: B 10 knacce — 35 yacos (1 yac B
Hezaeno), B 11 kimacce — 35 yacos (1 yac B Hezemo).
VY4eOHbIl peaMeT « XUMUS yIayOJIEHHOTO YPOBHS U3YYCHUS BXOJIUT B COCTaB
npeaMeTHou obsactu «EctecTBeHHbIE HayKn». Ero nuzydeHue npeycMoTpeHo B
KJIacCax €CTECTBEHHOHAYYHOTO MPO(HIIs, HAIpUMEP XUMHUYECKHX,
XUMHUKOOHOJIOTUYECKUX U MEAUIIMHCKUX. B 3THX Kaccax M3ydeHHue JaHHOTO
npenMeTa MpeaycCMOTPEHO B 00bEME yueOHOM Harpy3Ku HE MeHee 3 4 B HECITIO.
OO111ee 4nciao 4acoB, PeKOMEHJOBAHHBIX JUISl U3YYEHHS] XUMUU Ha YTIyOIEHHOM
ypoBHe, — 210 gacos: B 10 kimacce — 105 gaca (3 gaca B Hezeno), B 11 kimacce — 105
yaca (3 yaca B HEJIEIIIO).
[Tpu dbopmupoBannu 00pa3oBaTEIBLHON OpraHU3aIedl MyJIbTUIPODOUIEHOTO
yuebHoro tuana ans 10 m 11 kmaccoB ycraHaBiuBaercs ydeOHas Harpyska IO

npeamery «XuMus» s 6a30Boro ypoBHs B o0beme 1 uac B Henmemo (35 4 B rox), a
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U1 yriIyOn€HHOTO YpOBHS cieAyronmM oOpazoMm: 1 yac B Hememo 3a cuer
obszarenpHO vacth OOIl COO um 2 waca 3a cuer wactu OOIl COO nHa
JOTIOJIHUTENIbHBIE yueOHble TpeaMeTsl. Takum oOpa3zoMm, st 0O0ydYarommxcs,
BBIOpABIIMX YTIyOJNEHHOE W3Y4YEHHWE XWUMUHU, ydeOHas Harpy3ka yCTaHaBJIMBACTCS
takke 3 yaca B Heaemo (105 4 B rof), 3TO IpaBOMEPHO, €ClIM MaKCUMaJIbHas yaeOHas
Harpy3Ka He MPEBBIMAET MAKCUMAIBHO TOIYCTUMYIO YICOHYIO HATPy3KY B HEEIIO.

B TemaTtnyeckoMm IUIaHUPOBAHUU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIyeTCsl JUIA  peaju3allid aBTOPCKUX IMOAXOJOB IO HCIOJIb30BAHUIO

pa3Ho00pa3HbIX (OPM OpraHU3aIMi Y4eOHOTO MpoIiecca.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBAHUS K pe3yibTaTaM OCBOCHHS O0y4aroUUMUCS
IporpaMM cpeaHero oOmiero oOpa3oBaHHUs (JIMYHOCTHBIM, METANpPEAMETHBIM U
npenMeTHbiM). [loydyeHne xummdeckoro oOpas3oBaHus Oa3upyeTcs Ha OCHOBHBIX
JAUIaKTUYECKUX MPUHIUNAaX 00y4eHUs (HayYHOCTH, CUCTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYIHOCTH, CBSI3U TEOPUM C MPAKTUKOW, HATJSAHOCTH MU Jp.), HAa IPUMEHEHUU
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTMH C YYETOM MEXaHU3MOB JOCTH)KEHHUS
BCEX IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUSI OCHOBHOW 00pa30BaTEIbHONW MPOTPaMMBI.
Hayuyno-meTtoandeckoii OCHOBOWM il pa3padOTKU TUIAHUPYEMBIX PE3yJbTaTOB
OCBOCHMSI TMPOrpaMM CpeaHEero ooOmero oOpa3oBaHUs SBISETCA CHUCTEMHO-

e TESIILHOCTHRIN MOIXOI.

JINYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHM ¢ CUCTEMHO-AESTENBHOCTHBIM MTOAX0I0OM B CTPYKTYPE JINUHOCTHBIX
PE3YJITaTOB OCBOEHUS MPeMETa « XUMUSD» Ha YPOBHE CPETHETO OOIIeTo 00pa3oBaHus

BBIJACJICHBI CJICAYIOMINE COCTABJIAOIINC:
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OCO3HaHHE O0YYAIOUIUMHUCS POCCUICKON IPakTaHCKON UJIEHTUYHOCTH — IOTOBHOCTH
K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHUIO;

HaJIn4ue€ MOTHUBAIIMU K O6y‘IeHI/IIO;

L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUN JIMYHOCTA Ha OCHOBE

KJIFOYEBBIX [ICHHOCTEH W UCTOPUYECKUX TPAAUIIUK 0a30BOM HAYKU XHUMUU;
TOTOBHOCTH ¥ CIIOCOOHOCTH 00YJAIOIITNXCSI PYKOBOJICTBOBATHCS B CBOEH JIEITEIIEHOCTH

[IECHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, IPUCYIIUMHU LEJIOCTHOM  CHUCTEME

XUMHUYECKOT0o 00pa3oBaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTUUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh IIEIH U

CTPOUTH )KU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MPEAMETA « XUMUS» JTOCTUTAIOTCS B €UHCTBE
y4eOHOM M BOCHUTATENBHOW JedaTesbHOCTH OpraHu3alud B COOTBETCTBUU C
T'YMAHUCTUYECKUMH, COLMOKYIBTYPHBIMU, IYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMHU U
HeaJaMi POCCUMCKOTO TPaKJaHCKOTO OO0IIEeCTBa, MPUHITHIMHU B 00IIECTBE HOpMaMHU
M TIpaBWJIAMH  TIOBEJACHHUS, CIIOCOOCTBYIOIIMMH IIpoIieccaM  CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH O0YJaIOIINXCS.

JIn4HOCTHBIE  pe3yJIbTAaThl ~ OCBOCHUA  mOpeaMeTa  «XUMHSD»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATCIIPHOM M TPAKTUYECKOW JCATEITbHOCTH
0oOy4YaromuXxcsl M0 peain3alui NPUHSATHIX B OOIIECTBE 1IEHHOCTEH, B TOM YHCIIC B

qacCTH.

1. I'pa’kiaHcKOro BOCIUTAHMSA:

OCO3HaHUS OO0YYalOIMMUCS CBOMX KOHCTUTYIMOHHBIX TMIpaB M OOS3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABOMOPSAKY;
MPEACTABICHUS O COI[MATBHBIX HOPMAX M MPABUIIAX MEAKIMYHOCTHBIX OTHOUICHUH B

KOJIJIEKTHBE;
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FOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIBHOCTU IIpU CO3JJaHHNUN y‘-Ie6HBIX
IMPOCKTOB, PCUHICHUU y‘-IC6HBIX H IIO3HABATCIIbHBIX 3a4a4, BbINOJITHCHNHN XUMHNYCCKHUX
9KCIICPUMCHTOB;

CITOCOOHOCTH TTOHMMATh M IMIpUHUMATb MOTHBBI, HAMCPCHUA, JIOTUKY H apIryMCHTHI

JPYTUX MPU aHAJIM3€ Pa3INYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2. Hanl/IOTH‘leCKOI‘O BOCIIMTAaHHUA:

IIEHHOCTHOTO OTHOIIEHUSI K UICTOPUUYECKOMY U HAYYHOMY HACIIEJIUI0 OTEUECTBEHHOMN
XUMUU;

YBKEHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUHU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3YyJbTaT IIUTEIbHBIX
HAOJIOICHUM, KPOMOTIMBBIX KCIEPUMEHTANBHBIX MOUCKOB, MOCTOSHHOTO TpyJa
Y4EHBIX U MMPAKTUKOB;

MHTEpECa W MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM AaHAIN3E

MH(pOpMAIUU O IEPENOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA: HPABCTBEHHOI'O CO3HAHUS,

ATUYECKOTO TTOBEICHUS,

CIIOCOOHOCTH OIEHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH,;

TOTOBHOCTHU OLICHUBATH CBOE MOBEACHHUE M MOCTYIIKM CBOMX TOBApHUILEHU C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO-3HAHUE MOCIIEACTBUM ATUX MTOCTYIIKOB;

4, @opmMupoBaHUs KYJbTYPbI 310POBbSI:
MOHUMAaHUS [IEHHOCTEH 37J0pOBOTO U 6€30MacHOr0 00pasa >KU3HU; He0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (DM3UUECKOMY U TICUXUUYECKOMY

3I0POBBIO;
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coOJTI0IeHNS TTPaBUIJI 0€30MaCHOT0 OOpAICHHS C BEIIECTBAMU B OBITY, MOBCEAHEBHON
JKU3HU U B TPYJIOBOH IESATEIBHOCTH;

[OHMMaHUsl LIEHHOCTH MNPAaBUJ WHAMBUIYAIBHOIO U KOJUIEKTMBHOIO O€30I1aCHOIrO
IIOBEJICHNS B CUTyalUsAX, YIPOKAIOUIMX 3I0POBBIO M JKU3HU JIIOACH; OCO3HAHUSA
MOCNEACTBUM W HENPHUATHS BpPEAHBIX MPHUBBIYEK (YHOTPEOJIEHHUS aIKOTOJ,

HAapKOTHKOB, KypEHHUS);

d. TpyaoBoro BoCHuTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4E€OHO-HUCCIIEA0BATEIbCKOM JIeITeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJIAX ESITEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE yYAaCTHE B PEIICHUU MPAKTUYECKUX 3a7ay COLMATIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHUIO Mpodeccuii pa3TuyHOro poja, B TOM YKCIIE Ha
OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXEHUS K TpyAy, JIOISIM Tpylda W pe3yJibTaTaM TPYAOBOH JI€STEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAIILHONW TPAeKTOpUM OOpa3oBaHUS,

Oynymer mpodeccun u peann3aliu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XWUMHUU, HHTEPECOB M MOTpPeOHOCTEH

00111eCTBa;

6. DK0JOrN4eCKOro BOCIIUTAHUS:

HKOJOTMYECKH IL€JIeCO00pa3HOro OTHOLICHHS K MPUPOJE, KaK HCTOYHHKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMAaHUA  TJIOOAJBHOTO  XapakTepa  SKOJOTMYECKMX  IpoOsieM,  BIUSHUS
HKOHOMHYECKUX TMPOLECCOB HA COCTOSHHUE TPUPOJHON M COLMAIBHOW Cpebl;
OCO3HAHUSI HEOOXOJMMOCTH HCIONb30BAHUS JIOCTHKEHUN XUMHUHU HJiS pElIeHUs

BOIIPOCOB pallMOHAJIBHOI'O IIPHUPOAO0ITIOJIb30BAHUA,
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AKTUBHOI'O HENPUATHSI JEUCTBUM, IPUHOCSIINX BPEJ OKPYXkKAIOIIEH PUPOAHOU Cpene,
YMEHUSL MPOTHO3UPOBATH  HEOJArONPUATHBIE  SKOJOTMYECKHE  IOCIIEACTBUSA
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIM4YXsl Pa3BUTOTO JKOJOTUYECKOTO MBIIUICHHUS], SKOJIOTMYECKOW KYJIBTYpPBI, OIBITA
JEATEIIBHOCTH JKOJIOTMYECKOM HAIIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU
B MO3HABATEIbHOW, KOMMYHUKATUBHON U COIMATIbHOM MPAKTHKE, CIOCOOHOCTH U

YMCHHA aKTHUBHO IIPOTUBOCTOATH UACOJIOTHN XGMO(i)O6I/II/I;

1. HeHHOCTH HAYYHOI'O MMO3HAHUSA .

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

MOHMMAaHUS CTEeIU(UKA XUMHUM KaK HayKd, OCO3HaHHUs €€ pojiu B (HOPMUPOBAHUU
palMOHANBHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IEJIOCTHOTO MPECTaBICHUs 00
OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B IO3HAHUU TPUPOTHBIX
3aKOHOMEPHOCTEHN U pEIICHUHU TPOOIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JUIsl COBPEMEHHOMN ITUBUIIU3AINN: B €€
I'YMaHUCTUUECKOW HANpPaBICHHOCTH M BAXXHOW POJHM B CO3JaHUM HOBOM 0a3bl
MaTepUATbHOU KYJIbTYPbI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPreTHUYECKOW, NHUIIEBOM U OSKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUHU MEUIIMHBI, 00ECIIEYEHNN YCIOBUN YCIICIIHOTO TpyAa U
AKOJIOTUYECKH KOMGMOPTHOM KU3HU KaKA0T0 YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTU: MOHUMAHUS CYUIHOCTH METOAOB ITO3HAHUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIIOIh30BATh MOTy4aeMbIe
3HAHMS JIsl aHATTN3a U OOBSICHEHUS SIBJICHUH OKPYKAIOIIETO MUPA U MPOUCXOSAIINX
B HEM U3MEHEHUI; YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOUCHHS HA OCHOBE HAYYHBIX

($haKTOB U UMEIOIIHNXCS JAHHBIX C ETBI0 TTOTYICHUS
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AOCTOBCPHBIX BBIBOAOB,

CITOCOOHOCTH CaMOCTOSTEIBHO MCIIOJIH30BAaTh XUMHUUYCCKHUE 3HAHMS AJI pCIICHUA
HpO6JIeM B pCaJIbHBIX )KU3HCHHBIX CUTYyalUsAX,

MHTEpeca K TO3HAHMIO U UCCIIE0BATENIbCKON NeATEeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMTPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K
aKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHUI 10 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSIM Tpyda B pasiuuHbIX cdepax mNpodhecCHOHATBHOMI

JACATCIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS yUeOHOTO MpeaMeTa «XUMHUs Ha YPOBHE
cpenHero o6Omiero oOpa3oBaHMs BKIIOYAIOT: 3HAYUMble 1 (POpMUpPOBaHMS
MHPOBO33PEHHUS oOy4arommxcs MEKIMCIMIUIMHAPHBIE (MeXTpeIMETHBIE)
oOlLlEHAyYHbIE TOHATHUSA, OTPAKAIOIIME LIEJIOCTHOCTh HAYYHOH KAapTUHBI MUpa U
cre-uu(uKy MeTo/I0B MO3HAHMS, UCIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, SHEPI'Hsl, SIBJICHUE, ITPOLIECC, CUCTEMA, HAYUHbIN (PaKT, MPUHIIMIL, THUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCClIeNoBaHue, HaOII0AeHHe, W3MEPEHNE,
DKCIIEPUMEHT U [p.); YHHUBEpcalbHble Yy4yeOHbIE JeHCTBHUsS (TIO3HABATEIbHbIC,
KOMMYHUKaTUBHBIE, pEryJsiTUBHBIE), oOecreynBarome (dbopmHpoBaHue
(GYHKIMOHATBHOM TPAaMOTHOCTH M COLMAJIbHOM KOMIIETEHLIMH OOy4aronIuxcs;
CIOCOOHOCTh  OOYYalOIIMXCA HCIOJb30BaTh OCBOEHHBIE MEXKIUCUHUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS B TO3HABATEIILHON
Y COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIEe PE3yJIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU YUEOHBIMU

IMO3HABATCIbHBIMHA, KOMMYHHUKATUBHBIMHU U PCTYJIITUBHBIMHA I[CﬁCTBHHMH.
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Osnaoenue ynusepcaibHblMu yUeOHbIMU NO3ZHABAM ESIbHBIMU OCUICH 8UAMU:
1. ba3oBbIMH JJOTHYECKUMH ACHCTBUAMM:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAETATh LN JIEATEIbHOCTH, 3aaBasi NapaMeTpbl U KPUTEPUU HX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TIOCTABJICHHBIMHU LIEJISIMU;

MCII0JIb30BAaTh MPU OCBOCHUHU 3HAHUW MPUEMBI JIOTUUYECKOTO MBIIIJICHUS — BBIJICIIATh
XapaKTepHbIC MPU3HAKU MOHATHUN U YCTAHABIMBATh UX B3AUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUSA JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUM ISl KJIacCU(UKAIMU BEUIECTB U XUMHUYECKUX
PEaKINii;

YCTAHABJIMBATh MPUYUHHO-CJICICTBECHHBIC CBS3U MEXKIY H3Yy4YaCMbIMU SBJICHUSAMU,

CTPOUTH JIOTMUECKUE PACCYKJECHHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),

BBISIBIIATH 3aKOHOMEPHOCTH W TMPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJIICHUSX,

(hopMyJIHpPOBaTh BBIBOBI U 3aKJIIOUCHUS;

MPUMEHAThL B TMPOILECCE TMO3HAHUSA HCIOIb3YEMbIE B XHMHUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, MPEOOPA30BLIBATH MOCIBHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XUMU4Yeckasi (hopMyiia, ypaBHEHUE XUMHUUYECKON peakiuu
— MpU PEIICHUU YYEOHBIX MMO3HABATEIIbHBIX M MPAKTUYCCKHUX 3aJ1ad, TMPUMEHSTH
Ha3BaHHBIC MOJICJIBHBIC MPEACTABICHUS JJISI BBISIBICHUSI XapAKTEPHBIX MPU3HAKOB

HN3y49aCMbIX BCHICCTB 1 XUMHUYCCKUX pCaKHHﬁ;

2. ba3oBbIMH HccIea0BaATEILCKUMHU J€HCTBUSIMU
BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEUIECTB U XMMUUYECKUX PEaKIIUK;
dbopMyIUpOBaTh IMEIW W 3a/add HUCCICIOBAHMS, WCIOJIL30BAaTh IMOCTABICHHBIE |

CaMOCTOATCIIBHO C(I)OpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHHA U
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OCHOBBI JJ11 (POPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX

CYXIICHUU;

BJIaJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO IUIAHWPOBAHUS U NPOBEICHUS YYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMsS HAOMI0JaTh 3a XOJOM Ipolecca,
CaMOCTOATEJILHO MPOTHO3UPOBATh €r0 pe3yJbTaT, (popMyInpoBaTh 0000IIEHU U
BBIBOJIBI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

MpUOOpETaTh OMBIT YYEHUYECKON HCCIEI0BATEIbCKOM M MPOEKTHOW JEATEIbHOCTH,
IPOSIBISATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOUCKY METOJIOB

PCHIICHUA ITPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUS

3. Pa6oroii ¢ undopmManmei: OpUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX

uHpopMauu (HaydHO-TIONYJIsipHAast TIUTEpaTypa XUMUYECKOTO COJepKaHUs,

CIpaBOYHbIE TOCOOMS, pecypchl IHTEepHETA), aHATM3UPOBATh HH(OPMALIUIO

Pa3IMYHbIX BUIOB U (POPM IPE/ICTaBICHUS, KPUTHUECKH OLICHUBATh €€

JIOCTOBEPHOCTH U HEMTPOTHUBOPEYNBOCTH;

(bopMyIIMpOBaTh 3aMPOChl U MPUMEHATH PA3IUNUHbIE METObI IPU MTOUCKE U OTOOpE
uH(bOpMaIK, HEOOXOIMMOM JIJisi BHITIOJIHEHUS YYEOHBIX 3a71a4 OMPEIeIEHHOTO
THUTIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUA  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BRIOUPATh ONTUMAIIbHYIO (DOPMY TIPEACTABICHUS HHPOPMAITUH
(cxembl, rpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKHU U T. 11.); UCIIOJIb30BATh HAYYHBIH

A3bIK B KayeCTBE CpEACTBa MpU paboTe ¢ XUMHUUECKOW HMH(MOpMaLUen: MPUMEHSThH

MeXnpeaMeTHble ((pru3nueckue U MaTeMaTHYeCKHe) 3HAKW M CUMBOJIbI, (OPMYIIBI,

ab0peBuaTypbl, HOMEHKJIATYPY;
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HUCIIOJIB30BaTh U HpeO6p330BI)IBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

Osnaoenue YHUBEPCAIBHBIMU KOMMYHUKAMUBHbIMU oelicmeuamu;

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbl B XOJE AUAJIOTa W/WIU
JTUCKYCCHM,  BBICKAa3pIBaTh HUACH, (GOPMYIHUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKCHHOH 3a/1a4H;

BBICTYNIaTh C TIPE3CHTAIMel  pe3yJbTaToOB IO3HABATEIBHON  JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITIOJTHEHUH
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHIECKOW PadOTHI MO MCCICIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, pEeATU3aANK Y4eOHOTO TIPOeKTa M (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCICIOBAHUN MyTEM COTJIAaCOBaHUS TO3HUIUN B
X0J1€ 00CYXX/IeHUSI 1 00OMEHA MHEHUSIMU.

Osnadenue ynugepcanbHvIMu pezyiAmueHbIMU OCUCMEUAMU: CAMOCTOSITEIILHO
IJIAHUPOBATH M OCYIIECTBIISATH CBOIO TMO3HABATEIBHYIO JEATEIBHOCTD, OMPEACIss e
eI Y 3aJa4d, KOHTPOJUPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpeayiaraéMblii AITOPUTM JICUCTBH MTPHU BHITIOTHEHUH YY€OHBIX U UCCIIEIOBATEIHCKUX
3a/1a4, BEIOMpaTh Hanbosee 3 HEKTUBHBIN CITOCO0 UX PEHICHUS ¢ YYETOM MOITYICHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh CAaMOKOHTPOJb CBOEH JESITEIBHOCTH Ha OCHOBE CaMOaHAlM3a W

CaMOOILIEHKH.

MNPEIMETHBIE PE3YJBbTATHI

[TpenMeTHBIE pe3yNIbTaThl OCBOCHHUS MPOTPaAMMbI CPEIHET0 00IIEro 00pa30BaHus 110
XMMHH Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOCCIICUECHHE IPEHMYIIECTBEHHO
o0meo0pazoBaTebHON U OOIIEKYJIBTYPHOM TMOATOTOBKU oOydarommuxcsa. OHu
BKJIIOUAIOT: Crenu(pUUecKkne i y9eOHOro mpenMera «XuMHs» HaydHbIe 3HAHUS,

YMEHHUS M CMOCOOBI JACHCTBUN MO OCBOEHHWIO, MHTEPIIPETAIMU U TPEOOPa30BAHUIO

28



3H3HHI>1, BHABI ACATCIIbHOCTH I10 ITOJTYYCHHUIO HOBOI'O 3HAHUA U IPUMCHCHHIO 3HAHMUH B

Pa3INYHbIX yqe6HBIX " PCAJIbHBIX JKXU3HCHHBIX CUTYAlIUAX, CBA3AaHHLIX C XUMUEH.

B ImporpaMme 1o XuMHnHu IpCAMCTHBIC PC3YIIbTAThI IIPCACTABIICHBI II0 I'OJdaM

U3y4YeHUs KaK Ha 0a30BOM, TaK M HA Y21y 01éHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kjacce NpeaAMETHLIC PE3YJAbTAaThl 0OCBOCHHUA Kypca «OpraaneCKaﬂ XUMUD»

oTpakarorT:

1)

2)

cpopmuposannocms ~ npeocmasieHui: O  XHMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUI TPUPOBL,
B (OPMUPOBAHHWU MBIIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (HYHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOAUMOM JIJIsl PEeIICHUs MPAKTUYECKUX 3a]a4 U HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOUIEHMSI K CBOEMY 3/10POBbIO U IIPUPOIHOM Cpee;

enadeHue CUCTEMOM XUMUYECKUX 3HAHM, KOTOpast BKJIFOYAET:
OCHOBOIIOJAralolMe MOHATUS (XUMHUYECKUI JJIEMEHT, aToM, D3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (popmyna (pa3BépHyTas U COKpalEHHAs), MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA OOBEM, YIJIEPOJIHBIA CKeneT, (yHKUHMOHAJIbHAs TpYIIa,
paguKall, U30MEPUS, U30MEPBI, TOMOJIOTHYECKUN PSAI, TOMOJIOTH, YIJIEBOAOPOMBL,
KHUCJIOPOJA- M a30TCOJEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiecTB A. M. bytiepoBa, 3ak0H COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHWA NPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHX
SBJIEHUH, (PAaKTOJIOrMUECKUE CBEJCHHS O CBOWCTBAX, COCTaBe, IMOJYYCHHH WU
0€30MacHOM HCIOJIb30BAaHUHM Ba)KHEUIINX OpPraHMYECKHX BELIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBHOCTHU YC€JIOBCKA,
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3)

4)

5)

6)

chopmMupo8anHoCcms YMeHUll  6blA6NAMb XapaKTepHbIE TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCNOIb306aNb COOTBETCTBYIOUIUE MTOHATHS TPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COCTMHEHUN;
chopmMuposanHocms  yMeHUull UCNOIb308aMb XUMUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpraHWYECKUX BEIIECTB W YpPaBHEHWHA XWMHUYECKHX PEaKITUi;
U320MasaIU8amMs MOJICIIN MOJIEKYJT OPTaHUYECKUX BEMIECTB ISl WLIKOCTPALIMU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHUS;

cghopmuposanHocmes  yMeHUull  YCmMaHaenueams TPUHAMIECKHOCTb H3YyUYEHHBIX
OPraHUYECKUX BEHIECTB IO HMX COCTAaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COEAMHEHHM (YIJIeBOJOPOIbl, KHUCIOPOJ- M a30TCOoJepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIC COCIWHEHHUA); O0aeéambs WM Ha3BaHUS 110
cuctematudyeckoil Homenkiarype (IUPAC), a Ttakxke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OTJEIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTHJICH,
ATUJICHTJIMKOb, TJIULEPUH, (eHOod, (popMabAeTHl, aleTalbAeTH]l, MypaBbUHas
KHMCJIOTa, YKCYCHAsI KHCJIOTA, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBAsI KUCJI0Ta, TII0K034,
bpyKTO3a, Kpaxmal, eJTt0JI03a, TIUIHH);

cghopmuposanHocme  ymeHus  onpedensimb  BUIAbl  XUMUYECKOH CBSI3M B
OpTraHUYECKUX COEAUHEHUSX (OAUHAPHBIE U KPAaTHBIE), KOBANEHMHAS U UOHHASA
C6513b, 0- U P-C6513U, B00OPOOHASL C8A3b);

chopMUpOBAHHOCMb  YMEHUSL NOOMEEPHCOAMb HA  KOHKPEMHbIX NpUMepax
xXapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2aHUYeCKUX COeOUHeHUl
om KpamHoCcmu U muna KOBAINeHMHOU CEA3U (0- U T-CE5A3U), 63AUMHO20 GIUSHUSL

amomos u cpynn amomoes 6 MoJjaeKyiax,
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7)

8)

9)

chopmuposanHocms ~ yMeHUs NpuMeHsms TIOJOKCHUS TEOPUH CTPOCHUS
oprannueckux BeilectB A. M. ByTiiepoBa miis 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHECHHSI MacChl BEIIECTB;
cghopmuposanHocmsb yMeHull Xapaxkmepuzo8ams COCTaB, CTPOCHHE, PU3NUYCCKUE U
XUMUYECKAE CBOWCTBA THUIHWYHBIX TIPEJICTABUTENCH Ppa3IWYHBIX KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPONUJICH, alleTHIeH, OyTaaueH1,3,
MeTunOyTaanen-1,3, 6eH301, METaHOJI, 3TaHOJI, STHJICHTJIMKOJIb, TIUIEPUH, (DEHOT,
areTanbICTH I, MypaBbUHAS U YKCYCHAs! KHUCIIOTHI, TIIFOK03a, KpaxMall, IeJUTI0NI03a,
AMUHOYKCYCHAsl KUCJIOTA); ULIHOCMPUPO8Amb TEHETUYECKYIO CBSI3b MEXKy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PpEaKIMi C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpPMYIT;

CHOPMUPOBAHHOCMb YMEHULL XAPAKMEPUZ08AMb COCMAB, CMpoeHue, QusudecKue
U Xumuyeckue CeOUCMEA MUNUYHBIX Npeocmasumenell pasiuyHblX KiadcCo8
OP2aAHUYECKUX 8eUjeCmB. AIKAHO8, YUKIIOAIKAHO8, AIKEHO8, AIKAOUEHO8, AJIKUHOS,
APOMAMUYECKUX Y2lleB000P0O008, CHUPMOS, Alb0e2Ud08, KeMOHO08, KapOOHOB8bIX
KUCOM, NPOCMBIX U CILONCHLIX IPUPOB, HCUPOB, HUMPOCOCOUHEHUL U AMUHOS,
AMUHOKUCTIOM,  0elKos8,  Venegodo8  (MOHO-, Ou- U  NOJUCAXAPUOOB);
ULTIOCMPUPOBAMb  2eHEMUYECKYI0  C853b  MedCcO0y  HUMU  YPABHEHUSIMU
COOMBEMCmMBYIOWUX XUMUYECKUX Peakyulli ¢ UCHONb308AHUEM CMPYKMYPHbIX
dopmyn;

ChOpMUPOBAHHOCMb YMEHUS XAPaKmepu308ams WUCTOYHUKU YTIEBOJIOPOIHOTO
ChIpbs (HEPTH, IPUPOIAHBINA T'a3, YTroib), CHOCOOBI X MEPEPAOOTKU U MPAKTUUECKOE

IpUMEHEHUE NPOAYKTOB MepepadboTKy;

10)cpopmuposannocms  ymenuti  npo6oOumv — BBIUMCICHUS IO  XUMHYCCKUM

ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOHOIO BEIIECTBA WJIM MPOYKTa
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peakuu TO W3BECTHBIM Macce, 00BhEMY, KOJWYECTBY OJIHOTO W3 HCXOJHBIX
BEIIICCTB MJTU MPOTYKTOB PEAKIINN);

11) cchopmuposannocme ymenutl eradems CUCTEMOMN 3HAHHH 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHWSA, WCIOJB3YEMBIX B XHUMHUU TPHU HU3YYCHUH BEIICCTB U
XUMHUYECKUX SIBJICHUH (HaOII0eHIE, U3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHHE ),
UCNOIb308aMb CUCTEMHBIC XWMHUYECKHWE 3HAHUSA [JII TPUHATHS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH H WX
PUMEHEHUEM;
chopmuposanHocmy  61A0EHUS CUCMEMOU 3HAHUL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOIIOOEHUU, UBMEPEeHUU, MOOETUPOBAHUL, IKCNEPUMEHME
(peanvrhom u MbICTIEHHOM) U YMeHUs. NPUMEHSAMb MU 3HAHUSL,

chopmupoeaHHocmy  yMeHUs NPUMEHAMb OCHOBHble ONepayul MulCIUMeNbHOLL

0esimeNbHOCIU — AHAIU3 U CUHME3, CpasHeHue, 0000weHue, CUCMeMAmu3ayuro,

8blsAGIeHUE NPUYUHHO-CIIEOCMBEHHbIX C853ell — OJIs1 U3VUEHUsl CBOUCME Geulecms U

XUMUYECKUX PeaKyull,

12)chopmuposannocmes ymenuii cobnooams npasuia TOIH30BAHUS XHUMHYECKOM
MOCYJIOM W J1TabopaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe MpaBuia OOparieHus ¢
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

13)cpopmuposannocms  ymenull  naanuposamv M GbINOJIHAMbL ~ XUMHUYECKUM
DKCIIEPUMEHT (TIPEBPAILICHUS OPTAHNYECKHIX BEIIECTB MPY HATPEBAHUH, TIOJTyICHHE
STWICHA W W3YyYCHHE €ro CBOWCTB, KA4YE€CTBCHHBIC PEAKIMU OPTaHMYECKUX
BEIIIECTB, JIeHATypalusi OCIKOB MpPHU HArpEeBaHWM, IIBETHBIC PEAKIIMU OCJIKOB) B
COOTBETCTBHHM C TpaBUJaMUd TEXHUKH OE30MacHOCTH TIpH OOpaIieHuu ¢

BEII[ECTBAMH U JJAOOPATOPHBIM O0OPYIAOBAHUEM, NPeOCMAsIsimsb PE3yIbTaThl
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XUMHYECKOT0 IKCIEpPUMEHTa B (popMe 3alncu ypaBHEHH COOTBETCTBYIOIINUX
peakuuii u popmynuposams BHIBOABI HA OCHOBE ATHX
pe3yIbTaToB;
copMUpo8aHHOCMb YMEHUN. CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMDb
XUMUYECKUL IKCNEepUMeHm (NonyueHue u u3ydeHue CE0UCME OpeaHUYeCKUX
sewecms, KAyeCcmeeHHvle peakyuu yenes000p0008 pPA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OPSAHUYECKUX Beujecms, peuleHue IKCHePUMEeHMATbHbIX
3a0ay NO pPACNO3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ cobnooeHueM npasu
be3onacno2o obpawenuss ¢ euwjecmeamu U aabopamopHuiM 000pY008aAHUEM,
Gopmyruposams  yenb UCCIe008AHUSL, NPeOCMAsIAMb 6 pPA3IUYHOU popme
pe3yIbmamsl IKCHEPUMEHMA, AHATUZUPOBAMb U OYEHUBAMb UX OOCOBEPHOCIb,

14)cpopmuposannocms — ymenuti  KpUMuUYecKu — aHAIU3UPO8amb  XUMHYECKYIO
MH(pOpMAaIHIO, OJIy4aeMyI0 U3 pa3HbIX ncTouHukoB (CMU, UuTepHeT u ap.);
copMUpoBaHHOCMb  YMEHUU:  OCYUWeCmBIsAmb  YEeNeHANPABIeHHblll  NOUCK
XUMUYECKOU UHGOpMayuy 8 pasiuuHbIX UCTIOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAs
numepamypa, CMHU, Unmepnem u 0p.), Kpumuyecku aHaIu3upo8ams XUMUYECKYI0
ungopmayuio, nepepabamvieamev e€ U UCNOIL308AMb 8 COOMBEMCMBUU C
nocmaeieHHoll yuebHol 3adayell

15) cqpopmuposannocmo YMeHul cobnrdams npasuna HKOJIOTUYECKU
1eJIecCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LEJAX
COXPaHEHHUSI CBOETO 37I0POBbSI U OKPYXAIOIIEH MPUPOAHON CPEIbI; 0CO3HABAMDb
OMMAaCHOCTh BO3JCUCTBUS Ha JKUBBIC OPTaHU3MBI OMPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, IMOHUMAas cmbicn Tnokazarens [IJJK (mpenensHoil momycTumoit
KOHIICHTpAIlUN), HOACHAMb, HA TpPHUMEpax CIMOCOObl  yYMEHBIIEHUS |

MpeI0TBPAIICHUS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;
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AHATUBUPOBAMb  YEIeCOOOPAZHOCTb  NPUMEHEHUsL OP2AHUYECKUX 6eujecmes 6
APOMBIULEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUSL COOMHOULEHUS. PUCK-NOIb3d

16) 1t oOydaromuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHSTh 3HAHHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IMO3HAHMS BELICCTB U
XHUMHYECKHX SIBJIICHUI;

17) 1t cinenbIX ¥ CIabOBMASIINX O0YYAIOIMINXCS: YMEHHE UCIOJIL30BaTh PelIbe(HO

TOUEUHYIO cucTeMy o0o3HaueHuii JI. bpaitna mist 3anucu xumMuueckux Gopmyi.

B 11 knacce npeaMeTHbIe pe3yJabTaThl 0CBOEHHs Kypca «O0mas u

HEOPraHM4YeCKasi XUMHUD» OTPAKAKOT:

1) cpopmuposannocms  npeocmasienuti: O  XAMHYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opuposibl, B (QOPMUPOBAHUU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs] MPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBbIO U MPUPOHOM
cpene;

2) enadenue CUCTEMOU XUMHUYECKUX 3HaHUH, KoTopast BKJTFOYAET:
OCHOBOTIOJIAralONINEe MOHATUS (XUMUYECKUN JJIEMEHT, aToMm, u30Tom, S-, P-,
dasIeKTpOHHBIC OpOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b
(KOBaJICHTHAsA, HOHHAS, METATUYECKAs, BOJIOPOIHAS ), KpUCTAJUITMYECKas pelIeTKa,
TUMBl XUMHYECKUX  PEAKIUil, PacTBOp, DJJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeaKIuu, XMMHUYECKOE PABHOBECHE; TEOPUHU M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKONU JTHUCconManuu, nepuoanyeckuii 3akon J[. M. Menneneena,
3aKOH COXPaHEHMsI MaCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpaIleHUs YHEPTUU
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3)

4)

5)

IpU XUMHYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKHUI S3BIK XWMHUH,
MHUPOBO33PEHUYCCKHEC 3HAHMS, JICXKAINE B OCHOBE MOHUMAHUS MPUYMHHOCTUA W
CUCTEMHOCTH XUMHYCCKHUX SIBICHHM, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH U 0€30ITaCHOM MCIIOJIb30BaHUH BAKHEHIIINX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUIECKON JEATETLHOCTH YEIIOBEKA,;

coepemeHnble  NpeocmagieHus O CMpOeHuu  8ewjecmea Ha  AMOMHOM,
UOHHOMOJEKYISIPHOM U HAOMOJIEKYIAPHOM YPOBHSX, NPEOCMABIeHUsL O MEXAHUIMAX
XUMUYECKUX PeaKyutl, mepMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCHSX
UX NPOMEKAHUS, 0 XUMUYECKOM PABHOBECUU, PACTNEOPAX U OUCTIEPCHBIX CUCTNEMAX,
Gaxmonozuueckue ceedeHuUsi 0 COUCMBAX, cOCmage, NOIVHeHuUu U Oe30nacHOM
UCNONL30BAHUU BANCHELIUUUX HEOP2AHUYECKUX 8eujecms 8 Oblmy U NpaKmuieckou
O0esimenbHOCMU — YeloBeKd,  OOWUX  HAYYHbIX — NPUHYUNAX — XUMUYECKO20
npouU3800Ccmea;

chopmupoganHocms  yMeHull  6blAGNAMbL XapPAKTEPHbIE TPU3HAKH TOHATHUH,
YCMAaHanueams NxX B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOLUE TIOHATUS ITPU
ONKMCAHUH HEOPTAHUUECKUX BEIIECTB U UX MPEBPAICHU;

chopmupo8anHocms  yMeHull UCHOIb3086aMb XUMHUYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (HopMysnT BEHIECTB M  ypaBHEHUN XWMUYECKHX  PEAKIUH;
cucremaTrueckyto HomeHknatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX
HEOPTaHWYECKUX BEIIEeCTB (YrapHBIA Tra3, YIJICKUCIBIA Ta3, aMMHaK, TamIé¢Has
W3BECTh, HETAIEHAS U3BECTh, MUThEBAS COJIA, TUPHUT H JIp.);

chopmupo8anHocms yMeHul onpeoesimy BAJIEHTHOCTb M CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHCHHSIX PA3JIMYHOTO COCTaBa; BUJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAsI, MOHHAsI, METaJUTMUECKasi, BOJOPOAHAS) B COCTMHCHUSIX; THIT

KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIApHas,

35



6)

7)

8)

MOHHAs, METAJUIMUECKas ); XapaKTep Cpelibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUM;

chopmuposanHocms yMeHusi 00bACHAMb 3A8UCUMOCMb CBOUCME Beulecms Om
8UO0A XUMUYECKOU C83U U MUNA KPUCMANIUYEeCKOU peuémKu, 0OMeHHbIl U
OOHOPHO-AKYENMOPHBIL MEXAHUZMbL 00PA308AHUSL KOBAICHMHOU CB53U;
chopmuposanHoCcms yMeHUll yCmanasiueams MPUHAAJIC)KHOCTh HEOPTaHUYECKUX
BEIIIECTB 10 X COCTABY K ONMPEICIEHHOMY KJIacCy/TpyIIne COeAMHEHUN (MPOCThIE
BEIIIECTBA — METAJLJIBI M1 HEMETAJIJIbl, OKCHJIBI, OCHOBAHHS, KUCIOTHI, aM(POTEPHBIC
THJIPOKCHJIBI, COJIN);

chopmuposanHocms YyMeHul: Kiaccupuyuposams. HeopeaHuyecKue gewecmeada no
uUx cocmaesy, Xumuueckue peakyuu no pasiuyHblM NPUHaAKam (YUcCty u cocmagy
peazupyiowux eeujecms, meniogomy 3ghgexmy peaxyuu, U3MeHeHUr cmenexell
OKUCTIEHUsl INeMEeHmMOo8, 00pamumMocmu, Y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOSIMENIbHO  8blOUPAMb  OCHOBAHUSL U Kpumepuu O Klaccugukayuu
U3VUAECMBIX eULECM8 U XUMUYECKUX DeaKyull;

chopmuposanHoCms yMeHUll packpvléams CMBICI TIeproandeckoro 3akoHa /. U.
MeHeneeBa 1 IEMOHCTPUPOBATH €0 CHCTEMATHU3UPYIOINIYI0, OOBSICHUTEILHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

chopmuposanHoCms YMEHUll Xapakmepu3oeams 3ICKTPOHHOE CTPOSHHE aTOMOB
XUMHYECKUX 3JeMEeHTOB 1—4 nepuonoB Ileproandeckor CUCTEMbl XUMHUYECKUX
sanemeHToB J[. M. MennesneeBa, HMCIONb3Ys MOHATHSA «S-, P-, O-3JEKTPOHHBIC
OpOUTAINY, «IHEPTETUICCKUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH N3MEHEHUS
CBOMCTB XMMHMYECKUX 3JIEMEHTOB M HMX COCIMHEHHUN MO MNEPUOAAM W TpyIIam
ITepuoauueckon cucTeMbl XUMHYECKUX diieMeHTOB [l. 1. Menneneena;

«OCHOBHOE U 8030VIHCOEHHOE dHepeemuyecKue COCMOSAHUS amomay, 00bACHAMb

3AKOHOMEPHOCMU USMEHEHUA CBOLICME XUMUYECKUX INeMEHMO8 U UX COCOUHEHUL
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9)

no nepuooam u epynnam Ilepuoouueckoti cucmemot /| 1 Menoeneesa, sanenmmvie
B03MOJNCHOCMU  AMOMO8 DJIEMEHMO8 HA OCHO8E CMPOCHUS. UX IAEKMPOHHLIX
o0bonouex

cpopmuposannocms  ymenuti  xapakmepuzosams  (onucvieams) — 00IIHE
XMMHYECKHE CBOHCTBA HEOPraHMYECKHUX BEINECTB  Pa3jIMYHBIX  KJIACCOB;
noomeepxcoams CyIIeCTBOBAHUE IEHETHUECKON CBSI3U MKy HEOPTraHHMYCCKUMU
BEIICCTBAMH C TIOMOIIIBIO YPABHEHHUH COOTBETCTBYIOIIMX XHMHUYSCKUX PEaKITUH;
chopmuposannocmo VMeHust PACKpbLEamy CYUHOCTD!
OKUCTUMENIbHOBOCCMAHOBUMENLHBIX — PeaKyutl  noCPeoCmeomM  COCMABIEHUs.
ONEKMPOHHO20 6ananca 3mux peakyull, peakyull UOHHO 20 0OMeHa nymém
COCMABIEHUs UX NOJHBIX U COKDAWEHHBIX UOHHBIX YPAGHEHULL, PeaKyull 2UOPOIU3d;
peaxkyuil KOMNAeKcooopazosanus (Ha npumepe UuOPOKCOKOMNIEKCO8 UUHKA U

ANFOMUHUS);

10)cpopmuposannocmes  ymenusi Kraccupuyuposams XKUMHYCCKHE PEAKIHH 10

pa3TUYHBIM MPU3HAKAM (YUCITYy U COCTaBy PEarupyOIIUX BEIIECTB, TEINIOBOMY
ahdeKTy peakiuu, U3MECHEHUIO CTEICHEW OKHCICHHUS 3JIEMEHTOB, OOPaTUMOCTH

peakiuy, y4acTUIO KaTajanu3aTropa);

11) cqpopmuposannocms ymenuii cocmasisims ypaBHEHUS PEAKIMNA pa3IUYHBIX TUTIOB,

MOJIHBIE Y COKpPALIEHHBIE YPaBHEHUS PEaKLUii HOHHOTO OOMEHa,

YUUTBIBAA YCJIOBUS, IIPU KOTOPLIX 3TU PCAKIIUU UAYT JO KOHIIA,

12)chopmuposannocme  ymenuti  npoeooums — PEAKIUH,  IOITBEPIKIAIOLINC

KAUECTBCHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB; PACHO3HABAMDb
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX

BEIIIECTB;

37



13) cghopmuposannocme yMeHuu packpvigams CYIIHOCTb
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX ~ PEAKIMil  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEAKIINIA;

14) cchopmuposannocmes ymenuil 00bsCHAMb 3aBUCUMOCTD CKOPOCTH XHMHYECKOM
pPEaKIny OT Pa3IMYHBIX (PaKTOPOB; XapaKTEP CMEIMICHUS XMMHUIECKOTO PABHOBECHSI
B 3aBHCHMOCTH OT BHEIIIHero Bo3jekcTBus (nmpuniwmn Jle [llaTense);
chopmuposanHocms — yMeHUus — OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyull ¢ Y4eémom UX dHepeemudecKux Xapakmepucmuk, xapaxmep
UBMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3aBUCUMOCIU OMm pAa3IUYHbIX
gaxkmopos, a makdce Xxapakmep CMeWleHUss XUMUYECKO20 PABHO8eCUsl NOO
GRUSHUEM BHEeWHUX 8030eticmautl (npunyun Jle [llamenve),

15)cghopmuposannocmes  ymenuti  xapaxmepuzoéams ~ XUMHYECKHE  IPOIIECCHI,

JeXKale B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs] CEPHOU KHCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh NPENCTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOJICTBA;
ChOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308AMb XUMUYECKUe Peakyuu, jexcaujue
8 OCHOBE NPOMBIULIEHHO20 NOJIYYeHUsl CEPHOU KUCTIOMbL, AMMUAKA, 00WUe HAYUHble
NPUHYUNBL  XUMUYECKUX  NPOU3BOOCMSE,  UYelecooOpa3sHoCmy — NPUMEHEHUs.
HEOp2aHU4ecKux B8eujecms 6 NPOMbIULIEHHOCMU U 8 Oblmy ¢ MOYKU 3PEHUs.
COOMHOULEHUSI PUCK-NOIb3A,

16) cchopmuposannocmes  ymenuti  npo8oOums BBIYUCICHUS C HCIOJIb30BAaHHEM
MOHSATHUSL «MaccoBasi JIOJS BEIIECTBA B PAaCcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IPU XUMUYECKHUX PEAKITUSIX, MACChl BEIIECTBA WM 00BEMA Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WU 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUN
BEIIECTB, TETUIOBOTO 3¢ (deKTa peakiry Ha OCHOBE 3aKOHOB COXPAHECHUSI MAaCCh

BCHICCTB, MMPCBPAICHUA U COXPAaHCHUA DHCPTHUH,
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CHOPMUPOBAHHOCINL YMEHUSL NPOBOOUMDb PACYEMbL: C UCNOIb308AHUEM NOHAMULL
«maccosas 00/ 8ewecmsd 68 pacmeopey U «MOJAPHAS KOHYEHMPAYUs», MAaccol
sewecmsa ui 006véMa 2aza no U38eCMHOMY KOIUYECmB)Y Geujecmea, macce uiu
00bEMY 00HO20 U3 YHACMBYIOWUX 8 peaKyuu eeujecms; menioso2o 3¢)gexma
peaxkyuu; 3Ha4eHus 8000POOHO20 NOKA3AMeNs PACmMEOPO8 KUCIOM U wenodell ¢
U3BECHOU CMeneHblo Ouccoyuayuu; maccol (00véma, Koaudecmsea 6eujecmea)
NPOOYKMA peaxkyuu, eciu 00OHO U3 UCXOOHBIX Geujecms 0aHo 8 8ude pacmeopd C
ONpeOdenéHHoOU Macco8ou 00aell pacmMBOPEHHO20 Beulecmaead uiu 0aHo 8 uzoblmke
(umeem npumecu); 00U B8bIXOO0A NPOOYKMA pearyuu; O0OBLEMHBIX OMHOUEHU
2a308,

17)cpopmuposannocmes ymenuii cobmodams npasuia TOJIb30BaHUS XHMHUYECKOM
MOoCy/Iol U J1abopaTOPHBIM OOOPYJIOBAHMEM, a TakKXKe IMpaBuiia OOpallleHUs ¢
BCII[ECTBAMH B COOTBETCTBUU C WHCTPYKITUSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18) chopmuposannocme  ymenuii  naaHuposamev U - 6bINOJHAMbL ~ XUMHYCCKUN
IKCIIEPUMEHT (pa3jioKeHHe MEPOKCHIa BOAOPOJa B MPUCYTCTBUM KaTalIM3aTopa,
ONpe/eNieHue Cpelabl pPacTBOPOB BELIECTB C IOMOUIbIO  YHUBEPCAIHLHOTO
WHMKATOPa, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEaKInuu,
peakiiui MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS; pElICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 IO
teMam «Metamib»y U «HemeTannsy) B COOTBETCTBUM C TMPAaBWIAMU TEXHUKH
0e30MacHOCTH MPU 0OPAIEHUH C BEIIECTBAMU U JJaAOOPATOPHBIM 000PYI0BAHUEM,
npeocmasiaimes Pe3yJabTaThl XWMHUYECKOTO JKCIIEpUMEHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U hopmyiuposams BHIBOJIBI HA OCHOBE

9TUX PE3YJbTATOB,
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CchOpMUPOBAHHOCMb YMEHUN. CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
XuMuyeckuli  9KCnepumenm  (nposedenue  peakyuii — UOHHO20  OOMEHaA,
noomeepoicoeHue  KauecmeeHHo20  coCmasa  HeOp2AHUYecKUx  Beujecme;
onpeoeneHue cpedbl pacmeopo8 8euecms ¢ NOMOWbI0 UHOUKAMOPO8; U3yueHue
BIUAHUSL PA3TUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu; peuieHue
9KCNEePUMEHMANbHbIX 3a0a4 no memam «Memannery u «Hememannviy) c
coonooenuem npasusl 6e30nacHo20 0OpaweHus ¢ geuecmeamu U 1ao0pamopHvim
obopyoosanuem, opmyruposams yeib  UCCIEO08AHUA, NPeOCmasiiams 8
DpasiuyHou ghopme pe3yrbmamsl IKCHEPUMEHMA, AHATUZUPOBAMb U OYEHUBAMb
UxX 00CMOBEPHOCHIb,

19)cpopmuposannocms  ymenuti  Kpumuyecku — aHAIU3UPO8amb — XUMHYECKYIO
MH(pOpMaIHIO, OJIy4aeMyI0 U3 pa3HbIX ncTouHukoB (CMU, UuTepHer u ap.);

20) chopmuposannocmo yMeHuil cobnrodams npasuna HKOJIOTUYECKU
LEJIECO00Pa3HOro MOBEJAEHUS B OBITY W TPYIOBOM JAEATENBHOCTH B UEIAX
COXpaHEHUs] CBOETO 3JI0POBbSl U OKpYXKAloLIEH MPUPOJHON Cpeabl; OCO3HABATh
OIMACHOCTb BO3JICUCTBUSI HA dKUBBIE OPTAHU3MBbI ONPEACIIEHHBIX BEILIECTB, TOHUMAs
cmbici nokazarenst [TJIK (mpeaenbHO 10myCTUMON KOHIICHTPAIUK), HOSCHAMb HA
npUMepax CrocoObl YMEHbUICHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3JEHCTBUS
Ha OpraHU3M YEJIOBEKa;

CchopMUPOBaAHHOCIbL YMeHUll: cob00ams Npasuiad MNOAb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHviM 000pyOo8aHuem, ooOpaujeHus ¢ 6ewecmeam 8
COOMBEMCMBUU C UHCMPYKYUSIMU NO BbINOJHEHUIO AOOPAMOPHBIX XUMUYECKUX
ONbBIMOB, IKOJI02UYECKU Uenecoobpaznoco nogedeHuss 6 0vimy u mpyoosol
0esIMeNbHOCIMU 8 YEAX COXPAHEHUSL C80e20 300P08bS, OKPYICAIowel NPupoOHOL
cpeodbl U OOCMUdICEHUsT €€ YCMOUYUB020 pPA36UMUsL, OCO3HABAMb ONACHOCHb
MOKCUHECKO20 OCUCMBUsL HA JHCUBLLE OP2AHUIMbL ONPEOECIEHHBIX HeOPSAHUYECKUX

seujecms, novumas cmvici nokazamensa I1J{K (npedenvnoii oonycmumoii
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KOHYenmpayuu), cghopmuposannocmo VMEHU: oCyuecmenimo
YeneHanpasienHblll NOUCK XUMUYECKOU UHDOpMAayuu 6 pasiuyHulX UCIOYHUKAX
(hayunas u yuebno-nayunas aumepamypa, CMHU, Unmepuem u 0p ), kpumuuecku
AHAUZUPOBATNL XUMUYECKYIO UHOpMayulo, nepepadbamuiéams eé u
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0ayeli

21)uis  0OydYaromuMxcs ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSAMH 37I0POBbSI: yYMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHU;

22) Ui CHETbIX M CIa0OBUIAIINX O0YYArOIIUXCS: YMEHHE UCIOJIb30BaTh Pelibe(hHO
TOYEUHYI0 cucteMy oOo3HaueHud JI. Bpaiins nis 3anmucu xuMudeckux (Gpopmyi.
PesynbraThl 0Oy4yeHHUs Ha 0a30BOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOIIYIO
(YHKIIMOHATBHYIO  TPAaMOTHOCTb,  MOJIydEHHE  KOMIIETEHTHOCTEH st
MOBCEIHEBHON JKM3HU MW 00mero pa3Butus. Pe3ynbraThl 00y4YeHUs] Ha
yIIyOJIEHHOM YpOBHE OpPUEHTUPOBAHBI Ha TMOJYYEHHE KOMIIETEHTHOCTEHM Jis
MOCJIEAYIOIIECH

npo¢heCCUOHAIBHOM JIESITEIPHOCTH KaK B paMKaXxX JJaHHOW MPeIMETHOM 001acTH, TaK U

B CMEKHBIX C HEX 00JIaCcTsX.
COJAEP KXAHHUE YYEBHOI'O IPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBI YPOBEHD

Teopernueckne 0CHOBbI OPraHM4eCKOM XUMHUH

IIpeameT OpraHMYecKOol XWUMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
IOJIyYEHUM HOBBIX BEIIECTB W MaTepHaoB. Teopuss CTPOEHUS OpraHUYECKUX
coenunennii A. M. bytiepoBa, e€ ocHOBHbIE MOJIOKEeHUS. CTpyKTypHbIE (HOPMYIIbI
OpraHUYeCcKUX BelIecTB. [ 'omMoiorus, n3oMepusi. XuMHUUYECKasi CBSI3b B OPraHUYECKHUX

COCAMHCHUAX — OJUHAPHBIC U KPATHBLIC CBA3H.
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[IpencraBienne o knaccuukanuu opraHudeckux BemiecTB. Homenkiarypa
OpPraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHUAIBHBIE HAa3BAHUS
BOXHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCNEPUMEHTAIbHBICE METOAbl HM3YUYECHHMSI BEUIECTB W HUX MPEBpaAlCHUIA:
O3HAKOMJICHHE C 00pa3llaMyd OpTraHWYECKUX BEIIECTB M MaTepHuajiaMyd Ha UX OCHOBE;
MOJCIIUPOBAHUE MOJIEKYJl OPTaHWYECKHX BEIIECTB; HAOJIONICHHE W OIKCAHHE
JEMOHCTPAllMOHHBIX OMNBITOB [0 NPEBPAIICHUIO OPTaHUYECKUX BEUIECTB IMPHU

HarpeBaHuM (IiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psi. MeTaH 1 3TaH — MpocTenIme
MPEACTABUTENN AJIKAHOB: (PU3HUECKHE U XUMHUYECKUE CBOMCTBA (PEAKIMU 3aMEIICHUS
Y TOPEHHS ), HAXOXKJIEHUE B IPUPOJE, OJIYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU pPsA. OTWIEH W TNPONUIIEH —
MIPOCTEHIITNE MTPEICTABUTEIHN AJTKEHOB: (DU3MUECKUE U XUMUUECKUE CBOWCTBA (pEeaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIApATallid, OKHUCJIEHUS W TOJMMEPHU3ALNN),
MOJIyY€HUE U IPUMEHEHUE.

Anxanuensl. byraguen-1,3 u wmertunOyraauen-1,3: cTpoeHHe, BaKHEUIIHE
XUMHYECKUE CBOWCTBa (peakuusi noiumepusanuu). lloyueHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUHN psii. ALIETHICH —
MPOCTEUILINI TPEICTaBUTEINb ATKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (p€akUuMUd THUAPUPOBAHUS, TAIOT€HUPOBAHUS, TUApaTalldd, TOPEHUs),
MOJy4€HNUE U IPUMEHEHUE.

Apensbl. beH30i1: cocTaB, CTpoeHHUE, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (peakiuu

rajoreHUpPOBAHUS U HUTPOBAHUS), MOJTYyUYECHHE U MpUMEeHeHue. ToJyosi: cocTas,
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CTPOCHHUC, d)HSI/I‘IeCKI/Ie U XHMMHYECKHE CBOMCTBA (DeaKHI/II/I TAJJIOT'CHUPOBAHUA H

HI/ITI)OBaHI/IH) INOJYYCHHEC U ITPUMCHCHMUC. TOKCUYHOCTH ApPCHOB. I'eneTnyeckas CBS3b

MEXy YriIeBOAOPOIaMH, MPUHALICKANUMHI K Pa3IUYHBIM KJIACCaAM.

[IpuponHble HCTOYHUKH YII€BOAOPOAOB. [IpupoaHblil ra3 u nomyTHbele HEQTAHBIE
razel. Hedtpr m e€ mpoucxoxaenue. CriocoObl mepepaOOTKH HE(PTH: MEPEroHKa,
KPEKUHT (TepMHUUYECKUHN, KaTanuTudeckuil), mupomnus. [IpoaykTsl nepepaboTku HEDTH,
UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yrojb W MPOAYKTHI €ro
nepepadoTKU.

OKCHepUMEHTAIbHBIE METOJIbl HM3y4Y€HHsS BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHUE ¢ 00pa3liamMH IUIacTMacC, KaydyKoB U pe3uHbl; Koyekuuu «He@Tte» u
«YTOoNb»; MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB H TaJOr€HONPOU3BOJIHBIX;

MIPOBEICHHE MPAKTUYECKON PabOTHI: MOTYyYEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3agaun

Boluucnenus mo ypaBHEHUI0 XMMUYECKOM peakluu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOIO BELIECTBA WM MPOAYKTAa PEaKIMH [0 HM3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKHI/II/I).

Kucaopoacoaepxamue opranudeckue coeinHeHUs

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHOI U 3TaHOI: CTpoeHue, (GU3UIECKUe U
XUMUYECKUE CBOMCTBA (PEAKUMHU C aKTUBHBIMH METAIJIAMHU, TaJIOT€HOBOJAOPOAAMH,
TOpeHHue), MpuMeHeHrne. BogopoaHbie CBA3U MEX Ty MOJIEKyJIaMu CIUPTOB. JleiicTBre
METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M YEeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI. ITUJIICHTJIMKOIL U TJIMIEPUH: CTpOCHHE, (PU3NUYECKue U
XUMUYECKUE CBOWMCTBA (B3aUMOJEHCTBHE CO IICTOYHBIMU METalaMu, KaueCTBEHHAs
peakiusi Ha MHOrOaTOMHbIE ciUpThl). JleficTBUe Ha opranu3M yenoBeka. [I[pumenenue

rIMOocpruHa U OTUJICHITIMKOJIA.
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deHot: CTpoeHne MOJIEKYIbI, (PU3HUECKUE U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHona.

Anpnerunpl U KeToHbl. Dopmanbaeru, aneTanbIerul: CTPOCHHE, GU3HUECKUE U
XUMUYECKHE CBONCTBA (PEaKIMU OKHUCJICHHWS W BOCCTAHOBJICHUS, KAaYCCTBEHHBIC
pEeaKInH ), TOJIyICHHE U PUMEHCHHUE.

AHCTOHI CTPOCHHUC, (bI/I3I/ILICCKI/I€ 1 XUMHYCCKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBJIeHI/ISI), IIOJYYCHHC U IPUMCHCHMC.

OnHOOCHOBHBIE TIpee/bHbIE KapOOHOBBIE KHCJIOTHI. MypaBbUHAasT W YKCYCHas
KHCJIOTBI: CTpOCHHE, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIWE IS
KJIacca KHCJIOT, peakius dTepudukamnum), morydeHue u npumenenne. CteapuHoBas u
OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JEeHCTBUE.

Crnoxuble 2(UpbI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. 'maponus xupos. [IpuMeneHue xxupoB. bruogoruueckas posib JKHUPOB.
VYrneBoasl: cocTaB, KiaccU(UKaIMs yriaeBo10B (MOHO-, M- W MOJIMCaXapuibl).
['moko3a — mpocTedmMii MOHOcCaxapul: OCOOEHHOCTH CTPOCHMSI MOJIEKYJIbI,
dbu3nUecKkue U XMMHUYECKHEe CBOMCTBa (B3ammojeinctBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHaYHBIM pacTBopoM okcuaa cepebpa(l), BocctanoBneHue, OpoxKeHNE
TTFOKO3BI ), HAX0KICHUE B IIPUPOJIC, TPUMEHEHUE, OMOJIOTMYeCcKast pOJib.
dotocuHTe3. PPyKTO3a KAaK U30MEP TITIOKO3HI.

Caxapo3a — NpCACTAaBUTCIIb ANCAXAaPHUAOB, THAPOJIM3, HAXOXKACHUC B IIPUPOAC U

IIPUMCHCHHC.

Kpaxman u wnemirono3a Kak NpupoiHble noauMmepsl. CTpoeHue Kpaxmalia |
nemnono3sl.  dusmveckne W XMMUYECKHME CBOMCTBA Kpaxmana (THAPOIIH3,

Ka4CCTBCHHAsA PCaKIMsA C I/IO)]OM).
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DKCIepUMEHTATBHBIC METOTbI M3YUEHUS BEIIECTB U UX MPEBPAICHUN: TIPOBEICHNUE,
HaONMIOZICHNE W OMKCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHPTOB,
KaueCTBCHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCICHHUE OTAaHOJIA OKCHIOM
Menu(Il)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIUILEPUHA C THAPOKCHUIOM
menu(Il)), anprernmoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepeopa(l) u
ruapokcugom  meau(ll), B3aummonelcTBue Kpaxmalla € HOJOM); IPOBEICHUE

PaKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHbie 3agaun

Boeluucnenus mo ypaBHEHUI0 XMMUYECKOM peakluu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIECTBA WM NPOAYKTAa pPEaKUUU IO HM3BECTHBIM Macce, O0O0BEMY,

KOJIMYCCTBY OAHOI'O U3 MCXOJHBIX BCIICCTB UJIN ITPOJAYKTOB peaKHI/II/I).

A30Tc0)1ep>1<amne OPraHuveCKMEe COCANHECHUSA

AmMuHpl. MeTHIaMUH U aHUJIMH: COoCTaB, CTPOCHHC, d)I/I3I/ILIeCKI/Ie H XUMHWUYCCKHC

CcBOMCTBA (rOpPEHUE, B3AUMOJIEHCTBUE C BOJIOM ¥ KUCIIOTAMM).

AMUHOKHUCIIOTBl Kak amM@oOTepHble OpraHUYecKHe coeAuHeHus. Duzndyeckue u
XUMUYECKHE CBOMCTBa AaMUHOKHCIOT (Ha mpuMmepe IuimHa). buosoruyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak npupogHbIe BBICOKOMOJIEKYJIIPHBIE COeIMHEHUSI. [lepBruYHast, BTOpu4yHas
U TpeTUyHas CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOIM3,
JeHaTypalus, KaueCTBEHHbIC PEaKIIMU Ha OEJIKHU.

DKCHepUMEHTaIbHbIE METO/Ibl U3YUEHHUSI BEILIECTB U UX MPEBPALLEHUN: HAOII0IeHHE
Y ONUCAaHHE JAEMOHCTPALIMOHHBIX OIBITOB: JCHATypalus OEIKOB NpH HarpeBaHuUH,

IIBETHBIC PEAKIIUN OSITKOB.
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BBICOKOMOJIeKyJ]SIpHLIe coeanHeHust

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCP,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJHMCPpHU3AlUHU, CPCAHAA MOJICKYJIAIPHAA
Macca. (OcCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIIIPHBIX COG,ZII/IHGHI/Iﬁ —
[MOJIUMCPpU3alusd U IOJIMKOHACHCAIIU .

IInacTmMacchl (HOJII/ISTI/IJ'IeH., IIOJIUITPOIINJICH, TTOJMBHUHUWIXJIOPHU, HOJ'II/ICTI/IDOJI).

HatypaiabHblii W CHHTETHYECKHE KavuykKd (OyTaJIuMeHOBBINA, XJOPOIPEHOBBLIA U

U300pPEHOBLIN). BojokHa: HAaTypalbHBIE (XJIOIMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIPOH U JIABCAH).

OKCNEepUMEHTAIBHBIE METOJIBI HM3yYEHHS BEIIECTB W WX IPEBPAIICHUN:
O3HaKOMJIeHHE ¢ o0OpasllaMy TPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4qyKOB.

MexknpeaMeTHbIE CBA3U

Peanuzanus MeXnpeaMeTHbIX CBsI3ed NMPH M3yYEHUU OpraHuyeckod xumuu B 10
KJIACCE OCYIIECTBISIETCS Yepe3 HMCIOJb30BaHWE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBIISIONMIMXCS CUCTEMHBIMH JJISI OTACIBHBIX IMPEAMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: SIBIICHUE, HAYYHBIHN (DaKT, TUTIOTE3a, 3aKO0H,
TEOpHsl, aHAJIU3, CUHTE3, KilacCu(PUKaIus, MepUOJUIHOCTD, HAOIIOACHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE.

®dwusuka: MaTepus, SHEPTUs, Macca, aToM, dJIEKTPOH, MOJIEKyJa, YHEPreTHUECKUN
YpOBEHb, BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSIHHE BEIECTBa, (PU3NYECKHUE
BEITMYMHBI U SIUHUIIBI UX U3MEPCHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMONOTHYECKH aKTUBHBIE BemecTBa (OCNKH, YIIEBOABI, KHUPHI,
(bepMeHTHI).
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['eorpadusi: MuHEpanbl, TOPHBIE IOPOJIbI, IOJIE3HBIE HWCKOIMAEMbIE, TOIUIMBO,
PECYPCHL.

TexHonmorus: NUIIEBbIE NPOIYKThI, OCHOBBI PALlHOHAIILHOTO IIUTAHUS, MOFOIIUE
CPEICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MTPENAPATHI, MATEPUAIIBI U3

UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIJTYBJIEHHBIN YPOBEHD

TeopeaneCKne OCHOBBI OpFaHI/I‘leCKOﬁ XUMHH

[IpeameT u 3HaYE€HHE OPraHUYECKON XUMHUH, MPEACTABICHHE O MHOT000pa3uu
OPTaHUYECKUX COCIUHECHUMU.

DJEKTPOHHOE CTPOCHUE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSL.
BanenTHpie BO3MOXKHOCTM aroma yriiepofa. XHMMHUYECKas CBA3b B OPraHUYECKHUX
COeMHEHUSIX. THUIbl THOpUIU3AMKA aTOMHBIX opOuTaneil yriaepona. MexaHU3MBbI
0o0pa30oBaHMsI KOBAJEHTHOW CBA3M (OOMEHHBIH W JIOHOPHO-aKLENTOPHBINA). THIIBI
MepeKPhIBAaHUSI AaTOMHBIX OpOUTaNeii; 6- U - cBsi3u. OquHapHas, IBOWHAS U TPOWHAs
cBsa3b. CrocoObl pa3pbiBa CBsI3El B MOJIEKYJIaX OpraHMYecKux BemiecTB. [ToHsTHE O
CBOOOJTHOM pajuKale, Hykieoduie u 3JeKTpodure.

Teopust crpoeHust opranndeckux coennHeHudd A. M. ByTiaepoBa U COBpeMEHHbIE
MPEJCTABICHUS] O CTPYKTYpE MOJIEKYJl. 3HAaUYE€HHE TEOPUHM CTPOCHHSI OPTraHUYECKUX
coeuHeHu. MonekynsipHble U CTPYKTypHble (hopMyinbl. CTpyKTypHbIE (HOPMYIIBI
Pa3JIMYHBIX BUJOB: Pa3BEPHYyTAsA, COKPALIEHHAS, CKEJIETHAS.

N3omepus. Buabl n3oMepun: CTpyKTypHAs, IPOCTPAHCTBEHHAS.

DnekTpoHHbIE 3DPEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAUHEHUM (MHIYKTUBHBIN U

MEe30MEepHBIN 3PPEKTHI).
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[IpencraBnenne o kinaccuukamuu OpraHudeckux BemiecTB. [loHsTHE O
dbynkmonansHoi Tpymme. ['omonorus. ['omonornueckue psapl. CuctemaTnyeckas
HOMeHKIatypa opranmdeckux coeaunennid (IUPAC) w TpuBHalbHBIC Ha3BaHHS
OTJEJIBHBIX ITPEIACTABUTEIIEH.

Ocobennoctu u KJIacCHU(PUKaLHS OpraHUYeCKUX pEeaKIHii.
OKHCIIUTETPHOBOCCTAHOBHUTEIIBHBIE PEAKIIUU B OPIrAHUYECKOW XUMUMU.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BEIIECTB W HMX MPEBPAILCHHIA:
O3HaKOMJIEHHE C 00pa3llaMy OpraHMYECKHUX BEIIECTB U MaTepualaMHM Ha UX OCHOBE;
ONBITHI 110 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU (ILIABIICHUE,
oOyriaMBaHUE M TOpPEHHE); KOHCTPYMPOBAHUE MOJEIEH MOJEKYJI OpPraHMYECKUX
BEILIECTB.

Yraesogopoasl

Anxanbl. ['omoznoruueckuil psj ankaHoB, oOmias (opmyna, HOMEHKIaTypa u

M30MEpHUsA. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB,

Sp3r1/16p1/1)1143au1/1;1 aTOMHBIX  opOuTaneit yriaepoaa, o-cBsi3b. KoHdopmepsl.

dusnyeckre cBOMCTBA AJIKAHOB.
XUMHYECKAE CBOWCTBAa AaJKaHOB: PEAKIMWA  3aMEUICHUS, H30MEPHU3ALNH,

JNETUPUPOBAHUS, LUKIU3AlUWU, NUPOJIU3a, KpPEKHHra, ropeHus. llpencrasieHue o

MCXaHU3MC DeaKHI/Iﬁ PaauKaJIbHOI'O 3aMCIIICHU .

Haxosxnenue B mpupoje. CriocoObl MOTy4YeHUs: U IPUMEHEHHUE alIKaHOB.
Huknoankanel. O6mass ¢opmyna, HOMEHKIaTypa W u3oMepus. OcoOEHHOCTH
CTPOCHHUSA M XUMHUYECKUX CBONCTB MaJIbIX (IMKJIOMPOTAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, MUKJIOTeKCaH) IUKIoaIKaHOB. CriocoObl MOMyYeHUsI U MPUMECHEHHE
[IUKJIOATTKAHOB.
Ankensl. ['oMonormdeckuid psijg ankeHoOB, oOmas (opmyna, HOMEHKIATYypA.

2
DNEeKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEeHOB, SP THUOPHAM3AIUS
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aTOMHBIX opOutaned yriepona, 6- U m- cBsI3U. CTPYKTypHasi U TeOMETpUYECcKas
(uuctpanc-) nzoMmepusi. u3nyecKre CBOMCTBA AJIKEHOB.
XVUMHYECKHE CBOMCTBA: PEaKIMy MPUCOEIMHEHHUS, 3aMEIICHUS B 0.-TIOJIOKEHHE TIPU

I[BOﬁHOﬁ CBiA3H, IIOJIMMCpU3allii U OKUCJICHUA. [IpeacraBiaeHNUE O MEXAHU3ME PEAKLIMU

aNIeKTpOoGMILHOTO npucoennHenus. [IpaBuno MapkoBHUKOBA.

KauecTtBeHHbBIE peakny HAa JBOWHYIO CBS3b.

Crioco0sbI MOJIYUYCHHUA U IPUMCHCHHNEC aJIKCHOB.

Anxkanuensl. Kiiaccudukanus ankagueHoOB (CONPSDKEHHBIE, W30JIMPOBAHHBIE,

KVMVJII/IDOBaHHI)IG). OcobenHocTH QJICKTPOHHOI'O CTPOCHUA U XHMMHUYCCKHUX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoeaunenue. Ilonumepuzanms CONMpsKEHHBIX
aueHoB. CriocoObl MOJTy4eHUs U IPUMEHEHHUE aJIKaJUEHOB.

AnkuHbl. ['OMojOorHueckuil psn aJKUHOB, oO0mas ¢opmysia, HOMEHKJIATypa M
M30MEPUS. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKUHOB,
Sprudpuu3aiys aTOMHbBIX opOuTaneit yriepoaa. Gusndeckue CBONCTBA AIKUHOB.

XHAMHUYECKHE CBOMCTBA: PEAKIIMU IPUCOEAUHEHUS, TUMEPU3ALNNA U TPUMEPHU3ALINH,
okucyieHus. KucinoTHble CBOWCTBA AJIKUHOB, UMEIOIINX KOHILEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE pEaKIIMU HA TPOUHYIO CBA3b.

CniocoObI oJIy4YeHUs ¥ IPUMEHEHHUE aTKUHOB.

ApomaTrdeckue yriieBoJopojbl (apensl). ['omonmornueckuii psii apeHoB, oOIas
dbopmysa, HOMEHKIIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30J1a. HDaBI/IJ'IO ApOMATHUIHOCTH, IIPUMCPBI APpOMATHYICCKHUX

coennHeHur. usznueckne CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBA OEH30Jla M €ro TOMOJIOIOB: pPC€aKknuu 3aMCIICHHUA B
OEH30JILHOM KOJbLEC MW YTJICBOAOPOAHOM paJHuKaIC, pCaKuun IMIPpUCOCINHCHUA,

OKHCJICHHME TOMOJIOTOB O€H30JIa. IIpeacraBiaeHue O  MEXaHM3ME  pEaKIMM

JIeKTpomiIbHOTrO 3amerieHud. llpencraBienne 00 OpHUEHTUPYIOUIEM IEHCTBUM
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3amMecTuTesied B OCH30JIbHOM KOJbIE Ha TMpUMEpPE aJIKWIbHBIX PaJIUKaJoB,
KapOOKCUIIHLHOM, THAPOKCUIILHOM, aMHUHO- U HUTPOTPYMIIbI, aTOMOB TraJIOr€HOB.
Oco0eHHOCTH XMMUYECKUX CBOMCTB cThposia. [lonumepusanust cTupoda.
CnocoObI NOJy4eHUsI U TPUMEHEHUE apOMATHUYECKUX YTIEBOOPOIOB.
[Tpupoansrii ras. [TonytHeie HedTsHBIE Ta3el. HeTh 1 €€ mpoucxoxacHue.

KameHHbI#1 yroib U IpOAYKTHI €0 MepepadoTKH.

Cmoco6pr  mepepaboTku  HepTH:  MEperoHka, KPEKUHT  (TEPMHUYCCKHIA,
KaTaJuTHuueckuit), pudopmunr, nuponus. IlpoaykTsl mnepepaboTku HedpTH, UX
PUMEHEHNE B IPOMBILIJICHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXY Pa3IMUHBIMU KJIACCaMU YTJIE€BOJOPOIOB.

DNEKTPOHHOE  CTPOCHHE TaJOreHIPOM3BOJHBIX  YrIEBOAOPOAOB.  Peakuuu

3aMCIICHUA rajJorctHa Ha THAPOKCOIPYyIIny, HUTPOTI'PVIIILY, IOHUAaHOI'PVIIILY,

aMuHOrpynmy. /[elicTBHE Ha TaJOreHIPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO PacTBOpa

ménoun. B3amMoaelcTBHe IUrajoreHajJKaHOB ¢ MarHueM W IIMHKOM. lloHATHE O

MCTAJVIOOPTaHNYICCKHUX COCIMHCHUIX. Hcnonns3oBaHue raJIOrCHIIPOMU3BOJHBIX

VTJIEBOJOPOOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKHUX BEIECTB.

DKCnepUMEHTAIbHBIE METObl U3yUCHHUS BEIIECTB U WX MPEBPAILCHUMN:: U3YYCHHE
(U3UYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAYECTBEHHBIX pEaKIUil
YIIEBOIOPOAOB Pa3IMUHBIX KJaccoB (oOeciBeUnBaHHe OPOMHOWM WM MOAHOW BOJBI,
pacTBOpa TepMaHTaHaTa Kajus, B3aWMMOJICHCTBHE alleTWICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApPYKEHUE YTIIEpo/ia U BOAOPOa B
OpTraHWYECKUX BEIICCTBAX; IIOJIYYCHHE OTHJEHA W HW3YYCHHUE €ro CBOWCTB,
o3HakomJieHue ¢ KosutekiusamMu «Hedpts» m «Yroms», ¢ oOpasiiamu ImiacTMacc,
KaydyKOB M  PE3WHBI;  MOJCIMPOBAHWE  MOJIEKYJT  YIJIEBOJOPOAOB U

raJJOrCHIIPOU3BOJHBIX YIJICBOJOPOAOB.
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Knc.ﬂopouconepmamne OPraHNn4Ye€CKue COCANHCHUA

[IpenenbHble OAHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKYJT (Ha IPUMEPE METAHOJIA U
sTaHosia). ['oMonorudeckuit psig, oOmas (opmyna, uM3oMepus, HOMEHKIATypa u
knaccupukanus. @u3nyeckre CBOWCTBA MPEETIbHBIX OJJHOATOMHBIX CITUPTOB.

BOI[OpOI[HBIC CBA3H MCKOY MOJICKYJIAMHU CITMPTOB.

XUMHYECKHE CBOWCTBA: pEAKIMM 3aMEIICHUSA, JETUApaTallii, OKHUCIICHHS,

BBaHMOHCﬁCTBHC C OPraHN4CcCKUMH U HCOPIraHNYCCKUMHU KUCIIOTaMMU. HDGI[CT&BJICHI/IG

0 MEXaHM3ME peaKIui HVKHGOd)PIJIBHOFO 3aMCIICHUA. KauecTBenHas peaknusg Ha

OJIHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHONAa M METAaHOJIa Ha OpraHU3M YeJIOBEKa.
Crioco0bl 1oJTy4eHus ¥ MPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U uzoMepus. OcoOeHHOCTH (U3HUECKUX MU
XUMHUYECKHUX CBOWCTB.

MHoroaroMHbie CHOUPTBI — OJTUJCHTIUKONb W ThulepuH. Dusznyeckue u
XUMHUYECKHE CBOWCTBA: PEaKIMK 3aMEIICHUsS], B3aUMOJICHCTBUE C OPTaHMUECKUMU H
HEOPTaHMYECKUMH KHUCIOTaMH, KAYeCTBEHHAsI PEAKIIHs Ha MHOTOATOMHBIC CITUPTHI.
HeiictBue Ha opranu3sM yesnoBeka. C(CnocoObl TMOJTy4YeHUss H MNPUMEHEHHE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSTHUE THAPOKCOTPYIIBI U OEH30JIbHOTO
anpa. Ousznueckue cpoiicTBa peHona. OCOOEHHOCTH XMMUYECKUX CBOWCTB (peHoIa.
KauectBennslie peakuuu Ha (peron. TokcuuHocTs (eHona. CrnocoObl MoayyeHus u
npuMeHeHue dpenomna. @enondopmanbaeruaHas cMoa.

KapOoHunbHbIe COeTMHEHHS] — albACTUbl U KETOHBI. JIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOHW TPyMIbl. ['OMOJIOTHYeCKHEe PSAAbl albJICTHI0B U KETOHOB, OOIIas
dbopmya, usoMmepus 1 HOMEHKIaTypa. PU3nyecKkre CBOWCTBA albJAEIHI0B U KETOHOB.

XUMUYECKHE CBOMCTBA aNbJETHIOB M KETOHOB: PEAKIUH MPUCOCTUHEHHUS.

HDGI{CT&BJ’ICHI/IG O MCXaHU3MC DeaKHI/Iﬁ HVKHCO(bI/IJ]BHOFO IIPUCOCANHCHUS.
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OxwucrieHue anpAeruoB, KaYeCTBEHHbBIE PEaKIIU Ha albAerubl. CrocoObl MoIydeHus
Y IPUMEHEHUE abJACTU/IOB U KETOHOB.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHUCHOT. M3omepusi u HoMeHKinatypa. @uU3nuecKkrue CBOMCTBA
OJTHOOCHOBHBIX TMpPENETbHBIX KapOOHOBBIX KHUCIOT. BojoponHbie CBS3M MeEXIy
MOJIEKYJIaMHA KapOOHOBBIX KHUCIIOT.

XYMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKIs d3TepudUKaIIK, PEAKIIUHU C
y4acTHEM YIJIEBOJOPOAHOIO paauKaa.

Oco0eHHOCTH CBOMCTB MYpPaBbHUHOU KHCIIOTHI.

IIonsTue o IIPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, AHTHUAPpHAAX,

TAJIOIrCHAHIUApuaax, aMmuaax, HUTpuJjiax.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEACNIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kucior.  IlpencraBuTenu  BBICHIMX ~ KapOOHOBBIX  KHUCIOT:  CTE€apUHOBas,

HaJbMHUTHUHOBAA, OJICHMHOBAsA, JHWHOJICBA], JIMHOJICHOBAA KHUCJIOTHI. CnocoOsbl

MOJIyYCHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble >¢upbl. ['omonormyeckuid psia, oOumas Qopmyna, HU30OMEpUsS U
HOMEHKJIAaTypa. Pu3nMyecKue M XHUMHUYECKUE CBOMCTBA: TUAPOJIHA3 B KHUCIOH H
IIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, Gpu3ndeckre 1 XMMUYECKHUE CBOMCTBA KUPOB: TUAPOIN3 B KHUCIION
u 1menouyHord cpene. OcoOOEHHOCTH CBOWMCTB KHPOB, COJIEPXKAIIUX OCTATKU
HENPEACIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mp114 KaK COJIM BBICHIUX KapOOHOBBIX KHUCIIOT, X MoroIlee aeictBue. [loHsaTue o

CUHTETHYECKMNX MOroImx cpeacreax (CMCOC).

OO611ast XxapakTEepUCTHKA YTIEBOIOB.

Kinaccuduxkanus yrieBogoB (MOHO-, AU- U MOJTUCAXAPHUIBI).
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MOHOC&X&pHIIBI: I'’IFOKO3a, (bpYKTOBa, TaJIaKTO34, DI/I603a, AC30K- CI/IDI/I6033.

DuU3NYECKHUE CBOMCTBA U HAXOXK/ICHUE B IPUPOJIE.

dotocunaTe3. OnrHyeckas H30MCPHL. KOJII)‘-IaTO-LICHHaH TAYTOMCPpHUA Ha IIPUMEPEC

MOJICKYJIbI TJIFOKO3bI, IPOSKIMU Xeyopca, d., B -daHOMCPBI I''TFOKO3bI.

XVMMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKLIUN C YIACTUEM CIIUPTOBBIX U aJIbJECTUIHOU
rpyMIl, CHUPTOBOE U MOJIOUHOKHUCIIOE OpoxeHue. [IpumeHenne rioko3sbl, €€ 3HaUeHUe
B KA3HEJEATEIBHOCTH OPraHU3Ma.

Jucaxapuipl: caxapos3a, MaJbTo3a UM JlakTo3a. BoccraHaBimuBaromue U
HEBOCCTaHaBIMBAIOIME Aucaxapuasl. ['maponns nucaxapunosB. HaxoxkaeHue B
IIPUPOJIE U IIPUMEHEHUE.

[Tonucaxapuapl: KpaxMall, TIUMKOT€H M Leiunosio3a. CTpoeHne MakpOMOJIEKYJI
KpaxMaJia, IJIMKOIeHa U LeJIIr0J103bl. DU3NYecKre CBOMCTBA KpaxMalla U LEJIII0JIO3bI.
XHMMHUYECKHE CBOMCTBA KpaxMasla: THUIPOJIA3, KAaYyECTBEHHAas peakius C HOJOM.
XUMUYECKHE CBOMCTBA LEJITI0I03bl: THIPOIN3, OTYYeHHE F3(PUPOB LETIOIO03BL.
[TonsiTe 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

OKCNEpUMEHTAIIBHBIE METOJbl HM3yYEHHs BEIIECTB W MX IPEBPAILCHUN:
PacTBOPUMOCTD Pa3JINYHBIX CIIMPTOB B BOJE, B3aMMOJCHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE JTUJIOBOTO CHUPTa B QIbACTHJ HA PACKAJEHHONM MEIHOW IIPOBOJIOKE;
OKHUCJIEHHE JTUJIOBOrO CHUPTa AUXPOMATOM Kajiud (BO3MOXKHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB); KAYECTBEHHBIE pPEAKIUU Ha albJeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u rugpokcunom menu(ll)); peaknus riviepuHa ¢ THAPOKCUIOM
meau(Il); xumuyeckue CBOMCTBA PacTBOPAa YKCYCHOM KHCIOTHI; B3aUMOJICHCTBHE
pactBopa TioKo3bl ¢ rugpokcuoM meau(Il); B3aumoaenicTBue Kpaxmanaa C UOJOM;
pelIeHre SKCIIepUMEHTAIbHBIX 3a7a4 1o TemaMm «CnupThl U ¢peHoby. «KapOoHoBbIe

KUCJIOTHI. CII0KHBIC (DUPBI».
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A3oTcoaep:kalniue OpranHn4ecKue coeJMHEeHUs!

AMUHBI — OpraHMYecKMe NpPOU3BOAHbIE ammHaka. Kiaccudpukanus aMUHOB:
anudaTuyeckue U apoMaTUYeCKue; MepBUYHbIC, BTOPUUHBIE U TpeTudHbIe. CTpoeHHe
MoOJIeKys1, obmias (opmyna, U30MepHs, HOMEHKJIATypa U (pU3MUecKHe CBOWCTBA.
XUMHYeCKoe  CBOMCTBA  anu(aTUYEeCKUX  aMHHOB:  OCHOBHBIE  CBOWCTBA,
AIKWIMPOBAHHE, B3aMMOJICHCTBHE NIEPBUYHBIX AMUHOB C a30THCTON KucaoTtor. Conn
AIKUIIaMMOHMS.

AHWIIMH — TpEeACTaBUTENb aMUHOB apoMaThdeckoro psnpa. CTpoeHue aHWIMHA.
B3anMHoe BiMsiHEE TPYIIT aTOMOB B MOJIEKYJI€ aHUIMHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbBIE pEAaKIIMU HA AHWJIVH.

Crioco0bl TOyYeHUs ¥ IPUMEHEHHUE anudaTuueckux aMuHoB. [loydyenne annnuHa
13 HUTPOOEH30171a.

AmvuHokuciotel. HoMeHnknarypa u u3zoMepus. OTtaenbHblE NPEACTABUTEIN

O aAMHWHOKHNCJIOT: IJIMIIMH, aJIaHHH, d)eHI/IJ]aﬂaHI/IH, CCPHH, TJIYTAMHMHOBAjd KHMCJIOTA,

JU3HUH, TTMCTCHH. OnTtuueckas H30MCpHUA  aMHUHOKHCJIOT: D-u L -aMMHOKHCJIIOTBI.

dusnyueckre CBOMCTBA aMHHOKHCIIOT. XHMMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCTUHECHUM, peaKIius MOJIUKOHISHC AN, 00pa30BaHUE
MEeNTUAHONW CBS3U. bromormyeckoe 3HaueHHME aMHUHOKHUCIOT. CUHTE3 W TUAPOJIN3
MENTHIOB.

benku xak npupoaHeie noauMepsl. [lepBruyHas, BTOpUYHAS U TPETUYHAS CTPYKTYpa
OcenKOB. XHMMHYECKHE CBOMCTBA OEIKOB: THIPOJIHM3, ACHATYpaIus, KaueCTBECHHBIC
peaKIy Ha OeJIKH.

[lonsTue 00 4A30TCOACPKAIINX I'CTCPOHUKINICCKHUX COCIMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIG U TIYPHUHOBBIC OCHOBAHMUI. HVI(J'ICI/IHOBBIe KHMCJIOTBI. COCTaB,

CTPOCHUC 1 OHoJIorTHYecKas POJIb.
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DKCHepUMEHTaJIbHbIE METO/Ibl H3yUEHHUS BEECTB U UX MPEBPALCHUI: pACTBOPEHUE
OenKoB B BOJIC; J€HATypalusi OEJIKOB MPU HArpEBaHUU; [[BETHBIC PEAKIIMH Ha OCJKU;
pEelIeHNEe KCIIEPUMEHTAIBHBIX 33/1ad MO TeMaM «A30TCOAEpKAIINE OPraHUYECKUE

COCIUHCHUS» U «Pacno3naBanue OpPraHN4YCCKHX COCHHHCHHﬁ)).

BrbicokoMouieKkyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCP,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIHMMCPpHU3ALUMU, CPCAHAA MOJICKYJIAPHAA
Mmacca. OCHOBHbBIC MCTOAbI CHHTC3a BBICOKOMOJCKYJIIPHBIX COC,ZII/IHGHHﬁ —

noJImMCepu3anusa " IIOJIMKOHICHCAIIHA. [IpeacTraBaeHUE O CTEPEOPErYISIPHOCTHU u

HaJIMOJICKYJISIPHON CTPYKTYPE MOJMMEPOB, 3aBUCHUMOCTh CBOMCTB IOJMMEPOB OT HMX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHU .

[Tomumepubie  Marepuanbl.  [lmactmMacchl  (TOJMMATUIICH,  MOJUIIPOIMJIEH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ,  TOJMMETHIMETAaKpuiaaT,  MOJUKApOOHATHI,
noaudTUIeHTepedTanar). Y TUiIn3amus u nepepadboTka rmiacThka.

DOnacToMepbl: HaTypaldbHBIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHna: HarypanbHble (XJIOTMOK, IIEPCTh, IIENK), MCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

HOJ’IHM@DBI CIICHHUAJIbHOI'O HA3HAYCHMU A (TCd)J'IOH., KEBJIAP, JCKTPOIPOBOAAIINC

IIOJIMMCPBI, 6nopa3naraeMLIe HOJ'II/IMGDBI).

OKCNEpPUMEHTAIIBHBIE METOJbl M3yYEHHs BEIIECTB W HMX IPEBPAILCHHIA:
O3HAaKOMJIEHUE C 00pa3uaMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB; PEIlIeHHE SKCIIEPUMEHTAIIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBanue miactmacc

1 BOJIOKOH».
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Pacuérnble 3a1aun

Haxoxnenne MonexynsipHON (pOpMysbl OpPraHUYeCKOro COSAMHEHUS TI0 MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKICHUE MOJICKYJISAPHON (DOpMYIIbI
OpraHUYEeCcKOT0 COeUHEHUs 0 Macce (00bEMY) MPOAYKTOB CrOPAHUS; IO KOJIUYECTBY
BelecTBa (macce, 00bEMY) TMPOAYKTOB pEaKIUU W/WUIM HCXOJHBIX BEIECTB;
YCTaHOBJICHHE CTPYKTYpHOH (DOpMyNBI OpPraHM4YecKOro BEIIecTBa Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WU CIOCOOOB TMIOJIYYEHHUS; OINpEACNICHUE OJM BBIXOJA
MIPOJIyKTa PEaKUUU OT TEOPETHUECKH BO3MOKHOTO.

Me)KIIpeIIMeTH])Ie CBA3H

Peanuzanus MeXnpeaMeTHbIX CBsI3ed NMPH M3yUYEHUU OpraHuyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS YEpe3 MCIOJIb30BAHHE KaK OOIIHUX €CTECTBEHHOHAYYHBIX
MOHSITUH, TaK U TIOHITHUH, MPUHATHIX B OTJCIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBJIEHHWE, HAy4dHbId (akT, TUIOTE3a,
TEeOpHs, 3aKOH, aHaJlIu3, CHHTE3, Kiaccudukanus, HaOI0ICHNe, HW3MEPEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®u3uka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUAN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIEeCTBA, (U3UUECKUE
BEIIMYUHBI, EIUHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsl, Macca.

buonorusi:  kineTka, oOpraHu3M, O3KOcuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM M TeTepOTpOdHBI TUN TUTaHUA, OpoXKEeHue,
(dhoTOCHHTE3, IbIXaHNUE, OCIIKH, YTIICBOIbI, JKUPBI, HYKJICHHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mose3HpIe UCKOTIAEMBIE, TOTUTHBRO.
TexHonmorus: NMUUIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMHUTAHUS, MOOIIUE

cpeacrtBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CHUHTCTHUYCCKHUX BOJIOKOH.
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11 KJIACC «OBIIAS U HEOPTAHUYECKASI XUMUSI» BA3OBBIN

YPOBEHD Teopernueckne 0OCHOBbI XUMHH

XUMHYECKUH 371eMeHT. ATOM. Sapo aTroma, U30TONbl. DIEKTPOHHAsT 000JI0UKa.
DHepreTHYecKue YpOBHH, TOIYPOBHH. ATOMHBIC OpOWTamH, S-, P-, O-37IeMEHTHI.
Oco0OeHHOCTH pacmpe/iesieHUs 3JEKTPOHOB MO OpOUTalIsiIM B aToMax »3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpallis aTOMOB.

ITepuoanyeckuyt 3akoH u [lepuoguueckas cucrema XUMHUYECKUX 3aeMeHTOB [l. U.
MenneneeBa. CBs3b NEpPUOAMYECKOTO 3akoHa © llepuonnueckoil cucTeMbl
xumuueckux sneMmeHToB . M. MenpaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX
MMHU TIPOCTBIX M CJOXHBIX BEHIECTB [0 TpyIlNaM H IEepUojiaM. 3HAYCHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XuMHUUECKas CBsI3b. BUabl XuMHUueckol CBs3U (KOBaJIGHTHAS
HETOoJsipHAass W TOJIApHAsl, WOHHAs, MeTajuimyeckas). MexaHu3Mbl 0OOpa3oBaHUs
KOBaJICHTHOM XMMHUYECKOU CBSA3U (0OMEHHBIN U IOHOPHO-AKIIENITOPHBIHN ). BomopogHas
CBsI3b. BalleHTHOCTB. DNEKTPOOTPUIATENLHOCTh. CTENEHb OKUCICHUSI.

HMoHbI: KaTUOHBI U1 AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH IOCTOSHCTBA
cocTaBa BelIecTBa. TUMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT THMA KPUCTAIMYECKON PEIETKH.

[TonsiTue o qucnepcHbIX cucteMax. ICTUHHbBIE U KOJJTOUIHBIE PACTBOPBI.

MaccoBas 107151 BEIECTBA B PACTBOPE.
Knaccudukanus neopranmdecknx coenuHeHnid. HoMeHkiaTypa HEOpraHMYECKUX

BCIICCTB. ['eneTuyeckass CBS3b HCOPraHNMYCCKHUX BCIICCTB, IIPHHAMJICKAIINX K

Ppa3INIHBIM KJIaCCaM.
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Xumnueckas peakius. Kimaccupukanuss XaMAYECKUX peaKIui B HEOPraHUYECKOU 1
OpraHUYeCcKON XHMMHH. 3aKOH COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILECHUS SJHEPTUH NPU XUMUUECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3iu4HbIX (akTopoB. OOpaTHMble
peakuuu. XuUMUYeCKoe paBHOBecue. DakTOphl, BIUAIOIMIAE HA COCTOSIHUE
xumMuueckoro pasHosecus. [Ipunnnn Jle latense.

OnexTponutnueckas auccounanusa. CunbHble U ciadble anekTpoiauTsl. Cpena
BOJHBIX pAaCTBOPOB BEIIECTB: KWCIAs, HEWUTpaibHasd, IuenoyHas. IloHdrne o

BOJOPOJHOM II0KAa3aTCJIC (DH) pacTBOpa. PeaKI_[I/II/I WOHHOTO OOMEHA. FHQ[}OHI/IS

HECOPraHMYCCKUX WU OPraHMYCCKHNX BCIIICCTB.

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKnuu. ITonsTue 06 DJICKTPOJIN3C PACIIJIaBOB

U pacTBOPOB coJjier. [ [puMeHeHne dIeKTpoan3a.

OKCIIEpUMEHTANBHBIE  METOABl M3YYEHHsS BEIIECTB M WX IPEBPALLICHUI:
nemMoHcTpauusa Tabmuy «llepuognyeckas cucrema XUMHUYECKUX 3ieMmeHtoB J[.U.
MenzeneeBa»; H3ydyeHUE MOJENEH KpUCTAUIMYECKUX PEHIETOK; HaONIoEeHUuEe |
ONHCaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIOKEHHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUHU KaTaau3aTropa, ONpPEACIICHUE CPEAbl paCTBOPOB BELIECTB C
MOMOUIbI0 YHUBEPCAIBHOTO WHAMKATOpa, pEeaklMd HMOHHOrO OOMEHa); MpOBEICHHE
MpaKkTU4YecKon paboTel «BiusgHue paznuyHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM

peakuum».

PacuéTHble 3aaa4n

Pacuétel mo YPAaBHCHHAM XUMHYCCKUX peaKHHﬁ, B TOM YHUCJIIC TCPMOXHUMHNYCCKHC

pvaéTBI, pacqéTm C HUCITIOJIB30BAHUEM IIOHATHUA «MACCOBas JOJIA BCIICCTBA».
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HeopraaneCKaﬂ XUMUA

Hewmeramnbl. Ilonoxxenne HemeramwnoB B Ileproguyecko CUCTEME XUMHUYECKUX
sanemeHToB J[.M. MeHneneeBa W OCOOEGHHOCTH CTPOEHHS aToMOB. Dusznueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOINHS HEMETANIOB (Ha MpUMEpe KHUCIOpOa, CEphI,
dbocdopa u yriaepona).

XVMMHUYECKHE CBOWCTBA BAXKHEWMIIMX HEMETAIOB (TajoreHoB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COCTUHEHUN (OKCHIOB, KUCIOPOICOACPKAITUX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUN).

[IprmeHeHnEe BaXKHEUIINX HEMETAJIOB U UX COCTMHEHUM.

Meramnel. [lonoxenue wmertamioB B Ilepuognueckoil cucTeMe XUMHYECKHX
sanemeHToB JI. . MenneneeBa. OcoOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. O0mMe dpuznueckue cBoiicTBa MeTawioB. CIijlaBbl METAJLIOB.

SHGKTpOXI/IMI/ILIeCKI/Iﬁ pana HaHpH}KCHI/Iﬁ MCTAJIJIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIOB (HATPUM, KW, KaJIbIIUH, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mue criocoOsl momydeHus MeTauioB. Metawryprus. Kopposus MeTrasios.

Croco0bl 3aIUThL OT KOppo3uu. [IpuMeHeHne MeTamuioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbI M3YUYEHUsI BELIECTB M WX NPEBPALICHUI: U3yYECHHE
Koulekuuu — «Mertajuibl M CIIaBbl»,  OOpa3loB  HEMETAUIOB;  pEIlEeHUE
AKCIIEPUMEHTAJBHBIX 3a7ay; HaAONIOJCHHE W ONUCAaHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aUMOJACHCTBUE THUIPOKCUAA AIIOMUHUS C pPAcTBOpaMU

KHCJIOT U menoqeﬁ, KauCCTBCHHLIC PCAKIIMHU Ha KaTHOHBLI MeTaJ'IJ'IOB).

PacuéTHble 3agaun

Pacuétsl Macchl BeliecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BELIECTBA,

Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB; PACUEThI MACCHI
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(06bEMa, KoMYecTBa BEUIECTBA) MPOAYKTOB PEaKIIUU, €CITU OJHO U3 BEIIECTB UMEET
IPUMECH.

X¥VMHUA 4 )KU3Hb

Ponp xumMuum B 0O0ECIEUEHHM HKOJOTUYECKOM, SHEPreTUYECKOM M MHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIMUHBL. [lOHSATHE O HAyYHBIX MeETOJaX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUIA.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TMOJYyYEeHHUS
BOKHEUIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB U MAaTEPUAIIOB: BAXKHEUIINE CTPOUTEIIBHBIE MAaTEpHUAIIbI,
KOHCTPYKIIMOHHBIE MAaTe€puajbl, KpacKd, CTEKJIO0, KepaMHKa, MaTepuaiibl i
AJIEKTPOHUKHU, HAHOMATEPHUaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIE YI0OpEHUS.

XuMHSIT W 3I0POBbE YEJIOBEKA: IMPABUJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MmpaBuia 0€30MacCHOTO MCIOJIL30BAHUS IMpeEnapaToB OBITOBOM XUMHH B
[TIOBCEJHEBHOM KU3HU.

MesknpeaMeTHbIe CBA3U

Peanuzanus MeXIpeIMETHBIX CBSI3€M MPU M3YYEHUH OOUIEH M HEOPraHMYECKOu
xumun B 11 kJjacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHME Kak —OOIIMX
€CTECTBEHHOHAYUYHBIX IOHATUM, TaK WM IOHATUH, SBISIOIIUXCS CHCTEMHBIMH JUIS
OTJIEJBHBIX MTPEAMETOB €CTECTBEHHO-HAY4YHOIO [IMKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE TOHATHS: HaAyYHbIA (paKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KiacCU(UKAIMs, MEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®u3nkKa: MaTepusi, SHEPTHUsl, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOTI,
pPaZIMoOaKTUBHOCTb, MOJIEKYJA, SHEPTeTUYECKUH YpPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BeIlleCTBa, (PU3NUECKHE BEIMUYUHBI U €IMHULIBI UX U3MEPEHUS,
CKOPOCTb.
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buonorus: kierka, opranusm, sKocucTeMa, Onocdepa, MaKpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusa: MuHepanbl, TOpHbIE NOPOJIbI, IOJE3HbIE HCKONAeMble, TOIUIMBO,
pECYpCBL.

TexHonorus: XuUMUYECKas MPOMBIIUIEHHOCTb, METAJULYypPIusi, IMPOU3BOICTBO
CTPOUTEIBHBIX MAaTE€pPUAJIOB, CEJIbCKOXO35AWCTBEHHOE MPOU3BOACTBO, IHILEBAS
MPOMBIIIIICHHOCTD, (apManeBTUYECKasl  MPOMBILIIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAaJIOB,

QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIAS U HEOPTAHUYECKASA XUMMU S

YIJYBJEHHBIA YPOBEHbD Teoperndeckue 0CHOBbI XHMHH
Atom. CocTaB aTOMHBIX 41€p. XUMHUYECKHUMN IEMEHT. M30TOIBL.

KopnyckyiasipHO-BOJITHOBOW  AVaJM3M, JBOUCTBEHHAS IIPUPOJA  DJIEKTPOHA.

CtpoeHue 3JIEKTPOHHBIX OOO0JOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUECKHUE

YPOBHHM U TIOYPOBHU. ATOMHBIC opOuTanu. Kinaccudukanms XuMHIeCKHX 3JICMEHTOB
(s-,p-,d-,f-amemenTsr). PacnpenencHue 3JIEKTPOHOB MO0 aTOMHBIM OPOUTAJISIM; IPUHIIHIL

MUHUMYyMa dHepruu, npunimi [laynu, npaBuio XyHaa. DIeKTPOHHbIE KOHPUTYpaIuu

aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPUOJOB B OCHOBHOM U BO30YXIAEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpAIIMU HOHOB.

[lousaTie 00  DHEPrMM  HWOHHU3ALWH, DHEPTUU CpPOACTBA K  DJIEKTPOHY.

DIIEKTPOOTPULIATEIILHOCTb.
ITepnoanueckuyt 3akoH u [lepuoanyeckas cucreMa XUMUYECKUX deMeHToB /1. U.
MengeneeBa. CBs3b MNEPUOAUYECKOTO 3akoHa U Ilepuoanueckord CUCTEMBI

XUMHWYCCKHUX OJICMCHTOB C COBpeMeHHOﬁ Teopneﬁ CTpOCHHUA aTOMOB. 3aKOHOMepHOCTI/I
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M3MEHEHHS CBOWCTB XUMUYECKUX DJIEMEHTOB 1 00pa3yeMbIX MU MPOCTHIX U CII0KHBIX
BEIIECTB IO TpyIaM W NEepHoJaM. 3HayeHue nepuoaudeckoro 3zakona J[. M.
Menpneneesa.

XruMH4YecKass CBA3b. DBuabsl XMMHYECKOHM CBSI3M: KOBAJICHTHAs, WOHHaf,
MeTalmndeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN. DHEprus M JJIMHA CBsI3U. 110JIpHOCTH, HANPABIEHHOCTh H
HAaCBIIAEMOCTb KOBAJIEHTHOM CBs13U. KpatHble cBsA3u. BogopoaHas cBs3b.
MexMOJIEKyJIIpHBIE B3aUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/I3aI_II/I$I ATOMHBIX

opOutaneil. CBA3b AIEKTPOHHOH CTPYKTYpPhl MOJEKYJI C HMX TI€OMETPUYECKUM

CTPOEHHMEM (Ha MPUMEPE COENUHEHUN 3JIEMEHTOB BTOPOT'0O IIEPUOA).
IIpeacraBineHre O KOMIUIEKCHBIX cOeIuHEHUsAX. COCTaB KOMIUIEKCHOIO HOHa:

KOMHHGKCOO6paSOBaTeJII>, JUTaHBbI. KOODI[I/IHaHI/IOHHOG yncjo. HomeHknatypa

KOMILICKCHBIX COCAWHCHMMU. 3HaYeHHE KOMILICKCHBIX coeauHeHu. IloHsTHE o

KOODAWHAIMOHHON XUMUH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. THUIIBI KPUCTAIITUYECKUX

pEemETOK (CTPYKTYp) U CBOIMCTBA BEILLIECTB.

ITonstue o pucnepcHbix cucremax. McruHHble pacTBOpbl. llpencraBiieHue o

KOJIJIOMJAHBIX PACTBOPAX. Crioco0sb1 BBIPAKCHHUA KOHLCHTpPAMKU PACTBOPOB: MAaCCOBasd

OISl BEIIECTBA B  PacTBOpE, MOJISIpHAs KOHIEHTpauus. HacellieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, pAaCTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHUYECKUX BelecTB. TpHUBHUATIBHBIE
Ha3BaHUs OTIEJIbHBIX MPEICTABUTEIEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMrudecKux peakiuii B HEOPTaHNIEeCKOW U OPTaHUYeCKONW XUMHH.
3aKOH COXpaHEHHUs MacChl BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU TTPU

XUMHUYECKUX peakiusiX. TermnoBbie 3Q(PEeKTh XUMUUECKUX PEAKITUN.
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TepmoxumMu4ecKne ypaBHEHUS.

CKOpOCTh XUMHYECKOU PEaKInu, €€ 3aBUCUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
['omoreHHble U TeTEpPOreHHbIE peakinu. Karanus u kataau3aTopsbl.
OOpatumble M HeoOpaTUMble peakiuu. XHUMHUYeckoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O PABHOBCCHI. (DaKTOpLI, BJIIUAOIINMEC Ha IOJOXCHHEC XHMHUYCCKOI'O

paBHOBECHUSA: TEMIEpPATypa, /aBJICHUE M KOHIIEHTpAllMU BEIIECTB, YYaCTBYIOIIUX B
peakunu. [Tpunnun Jle [lartense.
DnekTpoiuTuueckas auccoruanus. CuiabHble W clladble 3JeKTpoauThl. CTeneHb

nuccouuanuu. MoHHOE NpOM3BEACHUE BOJIbI. Cpez[a BOJHLBIX PAaCTBOPOB: KHCJIOTHA,

HeWTpanbHasl, menoyHas. Bogopoansiii mokazarens (pH) pacTBopa. I'uaponus comeit.
Peakuuu noHHOTrO OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiinu. CTerneHb okuciaeHus. OKUCIuTeNlb 1
BOCCTaHOBUTEND. [Iponiecchl OKHCIIEHUS U BOCCTAHOBJIEHUS. BaxKHENIIINE OKUCIUTEN
U BOCCTAHOBUTENIM. MeETOJ »3JIEKTPOHHOIro OanaHca. OJIEKTPOJIM3 PAaCTBOPOB U
paciiaBoB BEILIECTB.

DKCIEpUMEHTAJIBHBIE METO/IbI U3YUCHHMS BEIIECTB U UX MPEBPAICHUI: Pa3I0KEHUE
MEPOKCUJAa BOAOPOJA B NPUCYTCTBUU KaTAIM3ATOPA; MOAEIN KPUCTAIIMYECKUX
PEHIETOK; MPOBEACHUE PEeaKIMii HOHHOTO 0OMEHa; OmpeeeHUue Cpebl paCTBOPOB C
MOMOIIBI0 HMHJUKATOPOB; HM3Y4YCHUE BIIUSHUS PaA3IMUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIIMU U MOJOKEHUE XUMUUYECKOTO PABHOBECHS.

Heoprannyeckasi xumust

[Tonmoxenne HemetawioB B llepuoanueckon cucteMe XuMU4eCcKux 3emMeHToB /1. 1.

MeHnneneeBa W OCOOCHHOCTH CTPOCHHMS HMX aToMoB. @Du3MYECKHE CBOICTBa

HEMETaJUIOB. AJUIOTPONHUSI HEMETAJJIOB (Ha MpuUMepe Kuciiopojna, cepsl, dochopa u

yriepona).
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Bognopon. Ilonydenue, pusnyeckue U XUMUYECKUE CBOMCTBA: PEaKIMK ¢ METAIAMU

U HEMETAJUIAMHU, BOCCTAaHOBUTEJIbHBIEC CBOMCTBA. I mapuabl. TOIIIMBHEIE DJIEMEHTBIL.
['anorensl. HaxoxxneHue B HpUpPOAE, CIOCOOBI MONMY4YEHMs, (QU3NYECKUE U
XUMHUYECKHE CBOKCTBA. ['anmoreHoBomopoasl. BaxkHeillmue KuCIOpOACOAEpKaIIre
COEIMHEHHs TrajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI MOJIYYEHHS
ranoreHosB. [I[puMeHenne ranoreHoB U UX COEAUHEHNN.
Kucnopon, o30H. JlaboparopHble W HPOMBILUIEHHbIE CHOCOOBI TOJYYEHUS
kuciopoga. dusndeckre 1 XUMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCJIOPOa U O30HA.

OKcuIpl ¥ IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CriocoObl MoayueHus, GU3NIecKue U XUMUYECKUE
cBoiictBa. CepoBoniopo, cyibbuasl. Oxcup cepoi(1V), okcun cepri(VI). Cepauctas u
cepHasi KUCIOTHl U UX coiu. OCOOEHHOCTH CBOMCTB cepHOM KuUCIOTHI. [IpuMeneHue
CEphI U €€ COCTMHCHUN.

Azot. Haxoxaenue B mpupoje, crocoobl moxydeHus, Gu3nieckue U XMMUIECKHe
cBoMcTBa. AMMUAK, HUTPUAbI. OKCHUIBI a30Ta. A30TUCTas U a30THAsA KUCJIOTHI U HUX
comd. OCOOEGHHOCTHM CBOMCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a3oTra U €ro
COCIMHEHUI. A30THBIE YTIOOpEHUS.

®ochop. Haxoxnaenue B mpupone, CHOcoObl TONydeHUs, (puznueckue u
xuMuueckue cBorictBa. ®ochuasr u pochun. Oxcuasl pocdopa, pochopHas KHUCIOTA

n eé comu. MeradbochopHas M nmmpodochopHas KUCIOTHL, dochopuctas H

dbochoproBarucTas kuciaoTel. [Ipumenenue dpocdopa u ero coenuaeHmnil. ochopHbie

ya00peHus.
VYraepona, HaxoxaeHue B Npupoje. AJOTpornHble Moaudukanuu. Ouzndeckue u
XUMUYECKHE CBOMCTBA TMPOCTHIX BEIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcun

yriepoaa(Il), okcun yranepoaa(IV), yroapHast kucioTa v €€ coiau. AKTUBUPOBAHHBIN
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yrousb, agcopoims. Oymnepensl, rpadeH, yriepoaHbie HAHOTPYOku. [Ipumenenne

IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTJIEPOIOM, U €r0 COCAUHEHHI.

Kpemunii. Haxoxxnenue B mpupopae, CHOCoObl MOdy4yeHus, ¢GU3HYECKUE U
xumudeckue cporctBa. Okenna kpeMHus(I1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpuMeHeHne KpeMHUA U ero coeAMHeHn. CTEKII0, €ro MoJIy4eHUe, BUAbl CTEKJIA.

[Tonoxenne metaiuioB B [lepuoauueckoi cucTeMe XUMUYECKUX JJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB.

PaCHDOCTDaHeHI/IC XUMHYECKHUX 3JIEMEHTOB-METAJIJIOB B 36MHOM KOpC.

O6mume ¢usmveckue cBoiicTBa MeTaimioB. [I[puMeHeHne MeTamioB B ObITY U
TexHuke. CIiaBbl METAIIOB.

DAEKTPOXUMHUECKUN Psii HAPsDKEHUH MeTaiuioB. O01ue crnocoObl MOTydeHHs]
METaJUIOB: THAPOMETAILTYPTHUsl, TUPOMETAIUTYPIHUsl, dneKTpoMeTaiutyprus. [lonsarue o
KOppo3u# MeTaJIoB. CriocOOBI 3aIUTHI OT KOPPO3HUHU.

O6mas xapakrepuctuka MetawioB |A-rpynmer  Ilepuognyeckoit  cUCTEMBI
XUMHUYECKUX deMeHTOB. Hatpuii u kanwuii: noisydyeHue, pu3ndeckue U XMMUUYECKHE
CBOMCTBA, IPUMEHEHHE MPOCTBIX BELIECTB U UX COCIMHEHU.

O6mrass xapaktepuctuka MetawioB |lIA-rpynner  Ilepuognyeckoit  cucTeMbl
XUMHUYECKUX 2JIEMEHTOB. Maruuii u KaibIuil: mojgydeHne, Gu3nieckue U XUMHUIEeCKUe
CBOWCTBA, NMPUMEHECHUE MPOCTHIX BEIIECTB U UX COeAUHEHHU. JKECTKOCTH BOIBI U
CIoCOOBI €€ YCTpaHEHHUS.

AmoMuHMIA: TOTy4YeHue, (U3NYEeCKMe M XUMUYECKHE CBOWCTBA, MPUMCHECHHE
MIPOCTOTO BELIECTBA U €0 coelMHeHu. AM(DOTEpHbIe CBOMCTBA OKCUIA U THAPOKCUIA
ATIOMHUHUS, TUAPOKCOKOMIUIIEKCHI alTFOMUHUS.

OOmrast ~ xapakTepucTHKa  MeTauioB  mobounbix  moarpymm  (b-rpymm)

[Tepnoandeckor CHCTEMbI XUMHUYECKHUX SJIEMEHTOB.
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Ou3znveckue M XUMHUYECKHE CBOHCTBAa XpoMa U €ro coeauHeHuu. OKCUabl U
ruapokcuapl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl W JIUXpOMathl, HX
OKHCJIMTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHre Xpoma.

DOU3NYECKMe U XUMMHUYECKUE CBOMCTBA MAapraHila U €ro coeauHeHni. Baxnenmmue
coeaunenus mapranna(ll), mapranna(I'V), mapranna(VI) u mapranua(VIID).
[IepmaHranar kauus, €ro OKUCIUTEIbHBIE CBOMCTBA.

DU3MYECKUE M XMMHUYECKHE CBOMCTBA Xejie3a W €ro coeauHeHui. OKCHUIbI,
ruapokcuibl v conu sxeneza(ll) u xxenesa(Ill). [onyyenne u npuMeHeHue xene3a u
€ro CILIaBOB.

DOU3NYeCKe U XUMHUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lomydenune u
NIPUMEHEHHUE MEAU U €€ COCTMHECHUM.

[{uHK: nosmydyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa U TUJIPOKCHU/IA [IUHKA, TUAPOKCOKOMILICKCHI [IUHKA. [[puMeHeHre nuHKa U ero
COCIMHCHUU.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB M MX MPEBPALICHUI: U3yUYECHUE
00pa3IoB HEMETAJIOB; TopeHue cephl, docdopa, xeme3a, MarHus B KHUCIOPOJIE;
W3YYECHUE KOJUICKIMU «MeTamibl W CIUIaBbl»; B3aUMOACWUCTBHUE IIEJTOYHBIX U
IIECJIOYHO3EMEIIBHBIX ~ METaJIJIOB C  BOJOM (BOBMOXXHO  MCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); B3aUMOJICHCTBUE IIMHKA M JKelie3a C pPacTBOpPAMH KHCIOT H
1IETIOYEN; KAYECTBEHHBIC PEAKIIMM HA HEOPTraHUYECKHE aHWOHBI, KATUOH BOJOPOJAA U
KaTHOHBI METAJUIOB; B3AMMO/JICHCTBUAE THIPOKCUIOB ATIOMUHHUS U IMHKA C PACTBOpAMU
KUCJIOT Y IIEJIOYEH; PElICHUE SKCIEPUMEHTABHBIX 3aJa4 Mo TemMaM «lajmoreHsm»,
«Cepa u e€ coequHeHuUs», «A30T U hocop 1 UX coenMHEHUs», «MeTaibl TJIaBHBIX
MOATPYIIDY, «MeTaymibl TOOOYHBIX TOATPYIITD).

XHUMHUA U )KU3Hb

Ponb xuMuu B 006ecrieueHn yCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA.
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ITonsatue o HAayYHBIX MCTOJaX ITO3HAHUA U MCTOAOJIOTHUH HAYYHOI'O NCCICAOBAHUS.

HayuHnble npUHIIMIIBI OpraHU3alui XUMUYECKOT0 MTPOU3BoACTBa. [I[pOMBIITIEHHBIE
CHOCOOBI MOMYYEHUs] BAaXKHEHIIMX BEIIECTB (Ha MpUMEpEe MPOM3BOJCTBA aMMHAKa,
CEpHOI KHUCIOTHI, MeTaHoja). [IpoMblieHHbIe COCOOBI MOMYyYEHUST METAJIOB U
CIIaBOB. XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelapl M €ro IOCIEICTBUSL.

[IpoGiema 1iepepabOTKM OTXOAOB M IMOOOYHBIX IPOAYKTOB. PoOJib XUMUM B

oOecrneueHN N BHCPFCTHHCCKOﬁ 0e30I1acHOCTH. [TpuHIMOBI «3€IEHOU XUMHUI).

Xumus U 3A0POBLC YCITOBCKA. HeKapCTBeHHBIe CpcacTBa. HpaBI/IJIa HCIIOJIB30BaHU
JICKApPpCTBCHHBIX IIPCIIApPaTOB. Poap xumuu B pa3BUTHUHN MCIUITNHEI.

Xumus UK. OCHOBHBIC KOMIIOHCHTHI, ITHIICBBIC I[O6aBKI/I. Ponp xumum B
oOecreueHU N HI/IHICBOfI 0e30I1aCHOCTH.

KocmeTrnueckue wu Hap(bI-OMepHBIG cpcacrTBa. breiToBass xumwsl. HpaBI/IJ'Ia
0e30I1aCHOT0 MCITOJIb30BAHUS IIpCIIapaToB OBITOBOI XMMMU B HOBCGIIHGBHOﬁ KHU3HH.

Xumus B CTPOUTCIILCTBC! Ba)KHEHUIIINE CTPOUTCIIBHBIC MaTCPHAJIbI (HGMCHT, 6GTOH).

XuMHUsI B CEITbCKOM X03siiicTBe. OpraHnyecKre 1 MUHEpaIbHbIE YA0OpEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHaIIbl, KPACKHU, CTEKIIO, KEPAMHUKA.

Marepuaisl g YJIEKTPOHUKH. HaHOTEXHOIOTHH.

PacuéTHble 3a1a4n

Pacuérel: maccel BemecTBa WM 00BbEMa Tra30B MO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCe MM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; MACCHI
(oObéMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEILIECTB UMEET
MpUMeECH; Macchl (00BhEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJTHO U3
BEIIECCTB JIaHO B BHUJIE pacTBOpa C OMPEACIEHHON MAaCCOBOM JI0JIEW PaCTBOPEHHOTO
BEIIIECTBA; MAaCCOBOM J0JIM U MOJIAPHOM KOHIIEHTPAI[MU BEIIECTBA B PACTBOPE; IOIU

BbIXO/JIa ITPOJAYKTaA PCAKIUU OT TCOPCTUICCKU BO3MOKHOIO.
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MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMETHBIX CBsI3€H MPU M3yYEHUU OOIIEeH U HEOpraHUYeCcKOM
xumud B 11 Kmacce OCYIIECTBISETCS Yepe3 HCMOJIb30BaHWE KaK OOmMUX
€CTECTBEHHOHAYYHBIX MOHSTUN, TaK U MOHATHUM, IPUHATHIX B OTIIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHUS: SIBJIICHHE, HAy4dHbId (akT, TUIOTE3a,
TeOopwsi, 3aKOH, aHaju3, CHUHTE3, KiacCHU(UKAIus, MEePUOIAIHOCTh, HAOIOIEHNE,
U3MEPEHHE, IKCIIEPUMEHT, MO/IJIb, MOJICJIMPOBAHUE.

®dusnka: MaTepus, MUKPOMHUP, MAKPOMHUP, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSHHE BEIECTBA, MJCANbHBIA ra3, (pU3NYECKUe BEIUYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHS, Macca.

buonorus: kimerka, opraHu3M, 3KOcCHCTeMa, Ouocdepa, METaboIu3M, MaKpo- U
MUKPOAJIEMEHTBI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.

I'eorpadus: MuHepanbl, TOpHBIE MOPOJBI, TMOJIE3HBIE HCKOIMAeMble, TOIUIMBO,
peCypChl.

TexHoJIorus: XUMHUYECKast MPOMBIIIUICHHOCTh, METAJUTYPIHsl, CTPOUTEIIHHBIC
MaTepHUalibl, CEIbCKOX035MCTBEHHOE TPOU3BOICTBO, MUIIEBAS IPOMBIIIEHHOCTD,
dapmareBTUUYECKas MPOMBIIIIIEHHOCTb, MPOU3BOCTBO KOCMETHUECKUX MPENapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJIIEKTPOHHASI TPOMBILIJIEHHOCTb,

HAaHOTCXHOJIOTHH.
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TEMATUYECKOE ITJTAHUPOBAHUE
10 KJIACC (baza u npoduinb)

n/n

HaunmenoBanue
pa3aenoB U TEM
MPOrPAMMBI

KonuuectBo yacoB (6aza)

KommaectBo yacos (mpoduin)

Bcero

KonTposnbsx
bI€ pabOTHI

IIpaxTrueck
re paboThI

Bcero

KoHntposbHbie
paboThl

IIpaxTrueckue
paboThl

[Ipeamer
OpraHu4eCcKOn
xumuu. Teopus
XUMHUYECKOTO
CTPOEHUS
OpraHUYECKUX
COCIMHEHUN

IIpenenbubie
YIIIEBOAOPOABI —
aJIKaHBbl,
LUKJIOATIKAHbI

Henpenenbubie
YTII€BOJOPOBL:
AJIKEHBI,
AJIKaJUEHBI,
AJIKUHBI.

19

Apomarndeckue
YTJI€BOAOPOABI

[Ipuponusie
HUCTOYHUKH




YTJIEBOJIOPOIOB U
uX nepepadoTka

Cruptel. @enon 3

AJLIEruaml.
KapGoHnogsie
KUCTOTHI. CII0KHBIE
3¢upsL. XKupsl.

21 1 1

VYrieBoasl 2

A3soTconeprkariue
OpraHuvecKue 3
COCTMHEHHS

10

Beicokomonexysip 2
HbIE COEIUHEHUS

11

Htorosoe
MIOBTOPEHUE

Hroro 68

102 5 4

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

10 KJIACC «OPTAHUYECKASA XUMUSA»

Ba3oBbliii ypoBenb (1 yac)

Yrayoaéunsplii ypoens (1+24aca)
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Komi-B0
YacoB

Paznen 1. TeopeTudeckue ocHOBBI opranuyeckoii xumun (3 4)\(94)

Komi-B0
4acoB

RL

Tema 1. HpenMeT OpFaHH‘leCKOﬁ XUMMHUH. Teopml XMMHUYECKOI'o CTPOCHUA OPraHu4eCKUuX

coeIUHEeHUuM

9y

[Ipenmer  opraHMuyeckoM  XUMHUU: €€
BO3HUKHOBEHUE, pPa3BUTUE W 3HAUYCHUE B
MOJIy4YeHUM HOBBIX BEUIECTB M MaTEpPHAJIOB.
JleMoHCcTpanuu:  —  O3HAaKOMJIEHHE  C
oOpasllaMM  OpPraHMYeCKUX  BEIIECTB |
MarepuajaMl Ha MX OCHOBE, — OMbITHI IO
NPEBPALICHUIO OPraHUYECKHX BEIIECTB IMpHU
HarpeBaHuu (TUTaBjieHWE, OOYTJIMBaHUE W
ropeHue).

DIEKTPOHHOE CTPOCHHE aToMa yriiepoa: OCHOBHOE U
BO30YXKJIEHHOE COCTOsTHUS. BajieHTHBIE BOBMOXKHOCTH
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aToma yriepoja. XuUMHUYECKasi CBA3b B OPraHUYECKHUX
coeMHEHUAX. Tubl ruOpUIU3aIIiu aTOMHBIX OpOUTANICH

yriaepoaa.

MexaHu3Mbl
(oOMeHHBIH u

CBA3U
Tunbr

oOpa3oBaHUsI  KOBAJICHTHOM
JIOHOPHO-aKIETOPHBII).
MEepPEKPbIBAaHUSI ATOMHBIX OpOUTAJICH; G- U T~ CBSI3H.

Teopus cTpoeHUSI OPraHUYECKUX COCTMHEHUN

A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKCHHUSI.
CrpyktypHbIE dbopmybl OpraHUYECKUX
BeliecTB. ['oMomorusi, u3omepus. XuMuieckas
CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHApHbIE U KpPATHBIE CBS3U. G- U T-CBS3HU.
JIaGopaToOpHBIN  OMBIT: MOJICTTUPOBAHUE

MOJICKYJI OpraHUYCCKHUX BCIICCTB.

OnunapHas, IBOWHas W TpoWHas CBA3b. CrocoObI
pa3pbiBa CBsI3¢l B MOJICKYJIaX OPTaHUYECKHUX BEIIECTB.
[lonsitTue o cBoOOAHOM panukane, Hykieodhuie W
anexTpodue.
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CtpykTypHBIE (POPMYIIBI pa3TUIHBIX BUIOB: CKEJICTHAS.
Buel nzomepuu: cTpykTypHas, IpOCTPAHCTBEHHAS.

OnexTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPTraHUYECKUX
coeIMHEHUN (MHIYKTUBHBIN U ME€30MEPHBIN d(PHEKTHI).

[IpencraBnenue 0 KJ1accu(UKaIUU

OPraHUYCCKUX BCIICCTB. HOMGHKHaTypa

OPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

(cucreMarnueckasi) ¥ TpPUBUAJIbHBIC HAa3BAHUS
BAKHENIINX MIPEACTAaBUTENEN KJIACCOB
OPTaHUYECKHUX BEIIIECTB.

OcobOeHHoctu U KJaccu(UKanusi OpraHuuecKux
peakunii. OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B
OPraHUYECKON XUMUH.

DKCIepUMEHTAIbHBIC METOJbI M3yUCHHUsS BEIICCTB M HX
NPeBpaIlEeHH: KaYeCTBEHHOES OOHApY)KEHUE YIIIepoaa 1
BOJIOPOJIa B OPraHUYECKKX BEleCTBaX. BhIuncieHus:

bopmyIbI

oIpeaeIeHue MOJIEKYJISIPHON
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OpraHuyYeCcKOTO
AJIEMEHTOB, BXOSIINX B €r0 COCTAB.

BEIICCTBA 10 MaCCOBBIM J0JIIM

Paznen 2. YraeBomopoanl (14)\(40)

2y

Tema 2. IIpenesibHble YIi1eBOAOPOAbl — AJKAHbI, IHKJI0AJIKAHBI

64

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHUECKHH PSI.
MertaH u 3TaH — NpPOCTEHIIINE MPECTABUTETU
aJIKaHOB: (PU3UYECKHUE CBOICTBA.

Homenknatypa 1 u3oMepus akaHOB. DJIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB,
sp3-ruGpuaM3anms aTOMHBIX opbuTaneil yrieposa,
o-cBsi3b. KoHpopMepHI.

JemoHcTpanus: POU3NYECKUE CBOMCTBA AaJIKaHOB
(pactBOpuMOCTS). [IpakTuueckas padora Ne 1.

ITomyyeHne meTaHa U U3y4EHHE €ro CBOMCTB.

MertaH 1 3TaH — XMMHUYECKUE CBOMCTBA (pEeaKIUu
3aMEUIEHUs U TOPEHUS), HAXO0XKICHUE B IPUPO/IE,
MOJTy4YE€HUE U IPUMEHECHHUE.

XUMHUUYECKHUE CBOWCTBA AJIKAHOB: U30MEPU3ALUN,
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JETUJIPUPOBAHUS, LIUKIU3ALINH, MAPOJIN3a,
KpekuHra. [IpeacraBieHne 0 MEXaHU3Me PEeaKni
PAIUKAIHLHOTO 3aMEIICHUSL.

[uxmoankanel. O0mmas ¢popMyna, HOMEHKIATypa U
uzoMepusi. OCOOEHHOCTH CTPOEHUS U XUMHUYECKUX
CBOMCTB MalbIX (LIMKJIONpPONAH, UUKIOOYTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IIUKJIOT€KCaH )
UKJI0agKaHoB. CriocoObl OTyYeHUs! U IPUMEHEHUE
IIUKJI0AJIKAHOB.

(6+1)u

Tema 3. HenpenesibHble YIi1€eBOA0PO/bI:

AJIKCHBI, aJIKaJJHCHbI, aJIKHHBbI.

Tema 3. HenpenesibHbIe YI1€eBOAOPO/AbI: AJIKEHbI,
aJIKaaueHbl, aJKUHBI (13+2)4.

Tema 6. I'aioreHnNpou3BOAHbBIE YIJIEBOIOPO/I0B
(4u).

(17+2)u

AJNKEHBI: COCTaB U CTPOECHHE, FOMOJOTHYECKHI
pan. OTWIE€H U TOpONUieH — MPOoCTeuIne

npCaACTaBUTCIIN AJIKCHOB! CI)I/IBI/ILIGCKI/IG CBOMCTBA.

AJIKEHBI: SP THOPHIN3ALIS AaTOMHBIX OpOHTAICH

yraepoga, o- W 1~ cBa3u. CTpyKTypHas Wu
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reoMeTpudecKas (IIUC-TPaHC-) U30MEpHsL.

Bpruncnenus: — HaxXOXIEHHUE MOJIEKYJISIPHOMU 1P
(GopMyIIbI OPTaHUYECKOTO COEIUHEHHsI MO Macce
(00BEMY) TPOTYKTOB CrOpPaHUSL.
OTHWIIEH U NPONUJIEH — XUMHUYECKUE CBOWCTBA 1

(peaxuuu TUJPUPOBAHUS, rajoreHUPOBAHMS,

ruApaTaluy, OKHUCJIEHUS U  [OJMMEpHU3alun),

noiyuyeHue v npumeHenue. [Ipaktuueckas padota Ne

1. ITosmydyeHue 3TUIEHA U U3yYEHUE €r0 CBOMCTB.
XUMHUYECKHE CBOMCTBA AJIKEHOB: 3aMEIICHUS B 1
OUTOJIOKEHUE IPU IBOMHOU CBs3U. lIpencrasiienue o
MEXaHU3ME PEAKIIMU _ AJICKTPO(PHUILHOTO
PUCOCITUHEHUS.
Tema 6. ['amoreHNpPOM3BOJIHBIE YIJIEBOIOPOIOB 1

(lgac u3 4): DIEeKTPOHHOE CTpOEHHUE
rajoreHONPON3BOIHBIX YTJIEBOJIOPOIOB.
JlemoHCcTpanus: du3nvecKue CBOMCTBa

YTJIEBOJIOPOIOB (PaCTBOPUMOCTH) YIJIEBOJAOPOIOB.
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Brruucnenus: OIIPENECIICHUE MOJIEKYJISIPHOU
(dbopMyIIBI OPTaHUYECKOTO BEIIECTBA MO MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIMX B €r0 COCTAB.

1P

JlaGopatopHbIit ONBIT:— MO/JICIIMPOBAHUE
MOJIEKYJ YIJIEBOAOPOJOB U TAJION€HONPOU3BOIHBIX
BrrunciieHns Mo ypaBHEHHUIO XMMUYECKOW PEAKLIAH
(Maccel, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIM TPOJAYyKTa pEaKuuMyh [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEILIECTB
WM MPOJYKTOB PEAKIINN )

Tema 6. I'anoreHnpon3BOgHbBIE YTIEBOAOPOAOB (2
yac u3 4). Peakuuu 3amMerieHuss TrajoreHa Ha
TUAPOKCOTPYNIY, HUTPOrPYIIy, LHAHOTPYIILY,
aMUHOTPYTIILY.

Tema 6. I'amoreHnpou3BOHBIE YIIIEBOAOPOIOB (3
yac u3 4). JlelicTBMe Ha TaJOreHIIPOU3BOIHBIC
BOJJTHOTO M  COUPTOBOrO  pacTBOpa  MIEJOYH.
B3aumMoenicTBre TUTAIOT€HAIIKAHOB C MAarHUEM U
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ITUHKOM.

Ankanuensl. byranuen-1,3 u metunOyTaaueH-

1,3: ctpoenue.

AJ'IKaI[I/IeHBII HU30JIMPOBAHHBIC, KYMVYJIMPOBAHHBIC.

OCo0OEHHOCTHU TIEKTPOHHOTO CTPOSHHS

U XMMHUYECKUX CBOMCTB COMNPsHKEHHBIX JUEHOB, 1,2-
u 1,4npucoenuuenue.

CriocoOsbI MMOJYUYCHUA U IIPUMCHCHHC aJIKAIMCHOB.

AnKaaueHbl: BaXHEHIINE XUMUYECKHE CBOMCTBA
(peakuus MOJIMMEPU3ALIUN ). Ilonyuenue
CUHTETUYECKOTO KayuyyKa 1 pe3uHsbl. JlJabopaTopHbIit
OTBIT: — O3HAKOMJIEHHE ¢ 00pasliaMu IuUIacTMacc,
Kay4yKOB M PE3UHBI.

Tema 6. I'amoreHnpOU3BOJHBIE YrI€BOAOPOIOB (4
gyac u3 4). [loHstHe 0 METAUIOOPTaHUYECKUX
COCIMHEHUSIX. Hcnonp3oBanue
TAJIOTCHNPOU3BOIHBIX B OBITY, TEXHUKE H B
XUMUYECKOM CHHTE3EC.
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Breraucnenusi: OIIpCACIICHNUC NO0JIM BbIXO/Jdad IIPOAYKTA
PCaAKIHNU OT TCOPETUICCKU BO3MOKHOTI'O.

1P

AJNKMHBI: COCTaB MU OCOOEHHOCTU CTPOCHHS, 1
TOMOJIOTUYECKUIN PSAA. ALETUIEH — MNPOCTEHIINMA
MPEJICTABUTENL  AJKUHOB:  COCTaB, CTPOCHHE,
(u3ruecKre CBOMCTBA.
DJIEKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOECHHUE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIU3AIMs aTOMHBIX
opOutaneir yriepoaa. XHUMHUYECKHE CBOICTBA:
IUMEpU3allid W TPUMEpHU3alluU,  OKHUCJICHUSI.
Kucnorusie CBOICTBa AJIKMHOB, UMEIOIINX
KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHBIC peakuu:
Ha TPOWHYIO CBSI3b, B3aUMOJECHUCTBUE ALCTUIIEHA C
aMMHaYHBIM pacTBopoM okcua cepeopa(l).
[Tpaktuueckas padora Ne 3. [Tonyuenue aneruneHa 1
Y U3yYEHHE €TO CBOWCTB.
AlleTUsIeH: XMMUYECKUE CBOMCTBA (peaKiuu 1
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TUAPUPOBAHUS, TaJIOr€HUPOBAHUS,
rOpeHus), MOJy4YeHUEe U TPUMEHEHUE.

rUApaTalny,

(2+1)4 Tema 4. ApomaTuyeckue yrjieBOA0POIbI (8+1)u
1 | Apensl. benzon: coctas, ctpoeHue, GU3nIecKue u 1
XUMUYECKUE CBOICTBA (PEaKIMU rajJOr€eHUPOBaHUS
Y HUTPOBAHMUS), IOJYyUYEHUE U IPUMEHEHUE.
[IpaBuio apOMAaTHUYHOCTH, IPUMEPHI 1
apoOMaTUYECKHMX coeIMHEeHU. JIabopaTOpHBI OMBIT:
MopnennpoBanue MOJIEKYJI apOMaTHYECKHUX
yraesoaoponoB. lIpencraBieHne O MeXaHHW3MeE
peakuuii 3AEKTPOPUIBHOTO 3aMENICHUS.
Brrunciienns: — yCTaHOBIIEHHE CTPYKTYPHOMR 1P
(opMyIIbl OPraHUYECKOIO BEIIECTBA HA OCHOBE €0
XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOJTyYEHUS.
1P| Tonyon: cocTaB, cTpoeHue, (Qu3Mueckue U 1

XUMHWYECKHE CBOWCTBA (pEaKIIMU raJOreHUpPOBAHUS

)41 HI/ITDOBaHI/ISI), IMOJIYVUCHHUEC U IPUMCHCHUC.

TOKCHYHOCTH APEHOB.
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[IpeacraBnenre 00 OPUEHTUPYIOUIEM JEHCTBUU
3aMecTUTeNIed B OEH30JbHOM KOJIBLIE Ha MPUMEpPE
ANKUAJIbHBIX paguKaos, KapOOKCUIILHOM,
TUJAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
raJIOr€HOB.

XUMHUYECKHUE CBOMCTBA OEH30J1a U €EI'0 TOMOJIOTOB:

OKMCJICHHE TOMOJIOTOB OCH30.1a.

['eneTnyeckas CBs3b YIJjieBoaopoaos,
IMPpHUHAIJIC)KAINNUX K pa3JIMYHbIM KJIaCCaM

CriocoObI MOJTyYCHUS apOMaTHYECKUX
YTJIEBOJIOPOJIOB. OcobenHoctu XUMHYECKUX
CBOMCTB cTuposa. [Tomumepusaius cTupoa.

BeruuciieHusi: — yCTaHOBJIEHHE CTPYKTYPHOU
(GhopMyJIBI OPTaHMYECKOTO BEIIECTBA HA OCHOBE €T0
XUMHUYECKUX CBOMCTB WJIK CITIOCOOOB MOJyYCHUS.

2y

Tema 5. IIpupoaHble HCTOYHUKH YIJIEBOJIOPOI0B U UX MepepadoTKa

(4+2)u

[Ipuponusie MCTOYHUKH YTIIEBOJIOPOIOB.
[TpupoaHbIii ra3 U MOMyTHRIE HEPTSIHBIC Ta3bI.
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Hedts u e€ npoucxoxaenue. CriocoOsl mepepaboTKu

He(THU: IepEeroHKa, KPEeKUHT

(TepMUYECKH, KATATUTUYECKUIT ), MUPOITH3.

['eHeTHUeCKas CBA3b MEXAY PA3ITMYHBIMU KIIACCAMU 1
YTJIEBOJIOPOJIOB.
I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU 1P
YTIIEBOJIOPOJIOB.
[IponykTsl nepepaboTku HEPTH, UX MPUMEHEHHUE B 1
MPOMBIIUIEHHOCTH U B ObITy. KameHHbI yronb u
OpOAYKTbl ero mnepepadborTku. [lemoHcTpamms: —
kosutekiuu «HepTb» u «YTomby.
Bpruucnenus: — omnpenesnieHue  MOJEKYJPHOU 1

(bopMYJIBI KUCIIOPOI0COIEPIKAIIECTO OPTaHUIECKOTO
BEIIECTBA II0 MACCOBBIM JOJISIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocrtaB; mo Macce (00BEMY)
IPOJIYKTOB CTOpPaHMUs; IO KOJWYECTBY BEIICCTBA
(Macce, 00BEMY) TIPOAYKTOB pEAKIUH W/ UIH
VCXOJHBIX BEIIECTB.
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Ypok 060011eHNsT MaTepraia TEMBbI. 1P
Paznen 3. Kuciopoacoaep:xamiue oprannueckune coexunenust (12 1)\(364)

34 Tema 6. Cimptbl. @eHOJI Tema 7. Cinptbl. ®eHOJT 94
[IpenenpHbple OAHOATOMHBIE CIUPTHL. MeTanon u 1
ATAHOJI: CTPOEHUE, (PU3NYECKHE U XHUMUYECKHE
CBOMCTBa (peakiid C aKTUBHBIMH MeETaJUIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), NPUMEHEHUE.

BonopoaHbIe CBsI3U MEX1y MOJIEKYJIAMU CIIUPTOB.

JleiicTBle MeTaHOJla M 3TaHOJNA Ha OpPraHU3M

yenoBeka. JlabopaTopHble OMNBITBI: — TOPEHHE

CIOUPTOB; — OKHUCJIICHME JTaHOJIA OKCHIOM

meu(1l).
[IpenenbHble  OOHOATOMHBIE  CHMUPTHL:  M30MEpHS, 1
knaccupukanusa. Pu3nuecKue CBONCTBA aJKaHOJOB.
JleMOHCTpanusa: pacTBOPUMOCTb CIIMPTOB B BOJE.
CnocoObl MONydyeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.
XUMHUYECKHUE CBOMCTBA aJIKAHOJIOB: JETUAPATALINH, 1
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OKHUCJIEHUS, B3aHMMOJECHCTBHE C OPraHUYECKUMH U
HEOpPraHWYEeCKUMHU Kuciotamu. IlpeacraBieHue o
MEXaHM3ME peakluid HYKJICO(DUIHHOTO 3aMelICHHS.
JemoncTpauuu: 1. B3aumMopeiicTBue »3TaHOna C
HaTpueM. 2. OkucieHue  OSTWIOBOTO  CHHUpTa
IUXpOMATOM Kanusl (BO3MOYKHO  HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

MHoroatomMHsle  CHHUPTBL. ODTWICHIVIMKOJIb U
[JIMLEPUH: CTPOEHUE, (PU3UUYECKUE U XUMUYECKUE
CBOMCTBAa (B3aMMOJAEWCTBHE CO IIEIOYHBIMU
METajulaMM,  KAauyeCTBEHHAas  peakuus  Ha
MHOTOAaTOMHBIE CIIUPTHI). JleficTBUE Ha OpraHu3M
YeJIOBEKa. [Ipumenenue IJIALIEpUHA
TUIEHIIUKoNs.  JlabopaTOpHble  OMBITHI:
B3aMMOJICUCTBUE TJIMIEPUHA C THUIPOKCUIOM
meau(1l).

u

MHoroaromMHsIe CITUPTHI: B3aUMOJICHICTBHE C
OPraHUYECKMMU U HEOPTAHUYECKUMU KUCIIOTAMHU.
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[Ipocteie  »dupbl, HOMEHKJIATypa U U30MEpUS.

OcobeHHocTH (1)H3PI‘-I€CKI/IX 1 XMMHUYECKHX CBOMCTB.

®DeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3HYECKUE H

XUMHUUYECKue cBoCTBa. TOKCHUYHOCTD (peHoa.
[Ipumenenue ¢penona. Beraucnenus

— [0 YPaBHEHHUIO XUMUYECKOMN peakuu (Macchl,
00BEMa, KOJIMYECTBA UCXOJAHOTO BEIIECTBA WIH
IPOJYKTa PEAKIUHU IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM
IPOJIYKTOB PEAKIIUN).

deHol: B3aMMHOE BIMSHUE THAPOKCOTPYIIBI U
OeH3zonpHOrO  sipa. (OCOOEHHOCTH  XUMHUYECKUX

cBOMCTB (eHosa. KauecTBeHHBIE peakiuy Ha (PEeHOI.

®denondopmanbaeruHas CMOJIA.

[IpakTnueckas pabora No 4, Pemenue
AKCIIEPUMEHTANIBHBIX 3a7ad mno TeMe «CHnuptel H
(heHOIBI.

Tua

Tema 7. Anbaernabl. KapooHoBbI€ KMCJIOTHI.

Tema 8. Anbaeruanl. KapooHoBbIe KHCJIOTHI.

214
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Caoxnblie 3¢upbl

Caoxnble 3¢upsbl. ZKupbi

AJbIeruapl u KETOHEL. dopmanbIeru,

alcTaJIbaACTHU . CTPOCHHUC, CI)I/I3I/I‘-ICCKI/IG u

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA H

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKHI/II/I).

JlaGopaTopHBIE OMBITHI:

OKHCJICHHE  QJIbJCTHIOB  aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpoxcugom
meau(1l).

DNEeKTPOHHOE CTPOEHHWE KApOOHWIIBHOM  TPYIIIIHI.
['omonornueckne  psaabl  aIbACTHIOB U KETOHOB:

U30MEPHS.

IIpencrasinenue 0 MeXaHu3Me peaKImu

HVKJ'ICO(bI/IJ'H:Horo OPUCOCANMHCHHNA AJbACTUIO0B.

dopmanbIeru, aueTaabAerul; MOJTyYeHUE U
MIPUMEHECHHUE.

AI1leTOH: cTpoeHue, (DU3NIYECKUE U XUMUYECKUE

CBOMCTBA (PEAKIIUU OKUCIIECHUS U
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BOCCTaHOBJ'IeHI/IH), IIOJYYCHHNC U IPUMCHCHUC.

Brerancnenus: OTpeeNICHNEe  MOJICKYJISIPHOU
(dbopMysIBI OPTraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TIPOAYKTOB CrOpaHHUs; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UIU
UCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOUH
(GopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €ro
XUMUYECKAX CBOMCTB WJIA CIIOCOOOB TTOTYICHHUS.

Ypok 0000111eHrs MaTepraa TEMBI.

OnHOOCHOBHBIE  TIpe/C/IbHbIE  KapOOHOBBIC
KHCJIOTBl. MypaBbUHAasT W YKCYCHasli KHCJOTBI:
CTpoeHHe, PU3MYECKUEe U XUMUUYECKUE CBOMCTBA
(cBoiicTBa, OOmMEe [N Kiacca  KHUCIOT).
[Ipaktuueckas pabora Ne 2. CpoiicTBa pacTBOpa
YKCYCHOM KUCIIOTBI.

OcoOeHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
kucnoT. M3omepus u HoMmeHkinarypa. Bogopoansie
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CBsA3HU MCIKAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OIHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
pPEaKLMK C yYaCTUEM YTJIEBOJOPOJAHOIO paguKaa.

MypaBbrHasi M YKCyCHas KHUCIOTBI:  pEaKUUs
ATEPUPUKALINH, TOTYUEHUE U IPUMEHEHHUE.

Oco0eHHOCTH CBOMCTB MYypPaBbUHOU KUCIIOTHI.

MHuoroobpa3ue KapOOHOBBIX KHCJIOT.
[IpencraButenn  BbICIIMX  KapOOHOBBIX  KHCIIOT:
NaJbMUTHHOBAS, JIMHOJIEBAs, JINHOJIEHOBAS KUCIIOTHI.

Ocobennoctu CBOICTB HEIpeIeSIbHbIX u
apOMaTUYECKUX KapOOHOBBIX KHUCIJIOT, TUKApOOHOBBIX
KUCJIOT, TUPOKCUKAPOOHOBBIX KUCIIOT.

CreapuHOBass W  OJICMHOBass KHCJIOTBI  Kak
NPEACTABUTENIM BBICIIMX KapOOHOBBIX KHCIIOT.
Mpbl1a KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEee JICUCTBHE.

[loHsiTME O CHMHTETUYECKHUX MOKIIHUX  CPEACTBAX
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CMC).

Ilonsitue o IMIPONU3BOAHBIX Kap6OHOBI>IX KHUCJIOT —
CJIOKHBIX a(bnpax, AHruapuaax, raJorcHaHruapuaax,
aMMJiax, HUTpuJjiax.

CnoxHple  3QUpbl  KaK  IPOU3BOJHBIC
KapOOHOBBIX  KHCIIOT. [ HAPONH3  CIOXKHBIX
2(upoB.

Cnoxuslie 3¢upsl. 'omonoruyeckuil psia, oo1as
dbopmya, ©3oMepust U HOMEHKJIIATYypa.

[IpakTuueckass  pabota Ne 5. Pemienne
AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe «KapOoHOBbIE
KUCITOTHI. CIIOKHBIE APUPHD».

Kupsl. I'mgpomm3 xupos. [IpumeHeHue Xupos.
buonorunueckas poiib )xupoB. Beraucienus: — 1o
YpPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00béMa, KOJIMYECTBAa MCXOIHOTO BEIIECTBA HIIU
MPOAYKTa peaKIiu M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX
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BEIIIECTB WM MPOIYKTOB PEAKIIUN).

Kupsl: ctpoenue, pu3nueckue CBOMCTBA.

OcoOCHHOCTH CBOMCTB KHUPOB, COACPKAIUX OCTATKHU
HCTIPCACIIbHBIX )KUPHBIX KHUCJIOT. )KI/IpBI B IIpUpoac.

KoutponeHas  pabora:
OpTaHUYECKUE COCTUHCHUS.

«Kucnopoacoaepxamniue

2y

Tema 8. YrieBoasbl

Tema 9. YrieBoasbl

6 g

YrieBoasl: cocTaB, KiaccuduKaius yriieBoi0B
(MoHO-, au- W mnoymcaxapunbl). [roko3a —
MPOCTEUIIIMN MOHOCAXAPUI:

0COOEHHOCTHU CTPOEHUS MOJIEKYJIbl, (PU3HUECKUE U

XHMHYECKHE CBOMCTBa (B3aMMOJIEHUCTBHE C
ruapokcuom Meau(Il), okucieHne aMmmMuagyHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBICHME,
OpoKEeHHE TIIFOKO3bl), HaXOXICHUE B TMPUPOJIE,

pUMEHEeHue, buonorudeckas poisib. otocuHTes.

DpyKTO3a KaK U30MEP TI'IIFOKO3BI.

OnTrueckas KOJ’II)‘-IaTO-HeHHaH

H30MCpHA.
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TAYTOMCPpHA HaA TIpUMEPEC  MOJICKYVYJIbI
IPOCKIUMKU Xeyopca, (X,B-aHOMeDBI I'’'TFOKO3BI.

TJIFOKO3BI,

Monocaxapuapl: rajJakTo3a, pudosa, JIe30K- cuprudo3a.
duznyueckre CBOWCTBA U HAXOXKICHHE B TPUPOJE.
JlabopaTtopHbIii  ombIT: B3ammopeiicTBue pactBopa
II0KO3bI ¢ rusipokcuioM meau(Il).

Caxapoza — NpeACTaBHUTENb JAMCAXapHUJIOB,
TUAPOJN3,  HAXOXKIAEHWE B  TOPUPOJE U
npuMeHenue. Kpaxmam W memwnono3a  Kak
npupoanbie nosumepsl. CTpoeHue Kpaxmana u
neuoao3bl. dusnyeckue XUMHUYECKHUE
CBOMCTBa Kpaxmana (THUIPOJIM3, KayeCTBEHHAas
peakuusi ¢ uwogom). JlabopaTopHbId OMBIT: —
B3aUMOJICHCTBHE Kpaxmasa ¢ HOJIOM.

)51

MaJIbTO3a
u

Jucaxapusl: 51 JIAKTO34.
BoccranasiuBaromue HEBOCCTAHABJIUBAIOLIUE
nucaxapuael. Ilomucaxapuapsl: rimkoreH. CTpoeHue

MaKpOMOJICKYII I''TMKOT'CHA.
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XYWMHUYECKHE CBOMCTBA MEJUIIOJIO3bI: TUAPOIH3,
nonyueHue d¢dupoB uemwtono3el.  [lonsTtue 00
UCKYCCTBEHHBIX BOJIOKHax (BHCKO3a, alleTaTHBIN
IENK).

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

3y

Tema 9. AMUHBI. AMUHOKHCJI0THI. BeJIkn

Tema 10. AMUMHBI. AMUHOKHCJI0THI. BeJiku

9y

Amunail. MeTuiaMUH U aHWIWH: COCTAaB,

CTPOCHUC, d)I/I3I/I‘IGCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3auMOJIEHCTBUE C BOJIIOU U

KHUCJIOTaMH ).

Knaccudukauuss amuHOB:  anmudaruueckue U
apOMAaTHYECKHUE; NEpPBUYHBIE,  BTOPUYHBIE U
TpeTuyHble. AMUHBL: n30oMepus. CrocoObl moTydeHus
U IpUMEHEeHHE alu(paTHuecKuX aMHHOB.

ITosryueHune aHWIMHA U3 HUTPOOEH301A.

B3anMHoOe BiMsSHME Tpynm aroMOB B MOJEKYJie
aHwirHa. OCOOEHHOCTH XUMUYECKUX CBOMCTB
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aHunuHa. KauecTBeHHbBIC PCAKIH HA aHHUJINH. AMMWHBL;
AJIKMJIMPOBAHUC, BBaHMOHeﬁCTBHe ICPBUIHBIX AMHWHOB
¢ a30TucTOM KucaoTor. Coiau anKuaaMMOHUS.

AMHWHOKHCIIOTBI Kak amdoTepHbIe
opraHuuyeckue coeauHeHus. Duzudeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMeEpe
TJIMIMHA). buonornueckoe 3HAYEHUE
aMuHOKuUCHOT. [lenTusl.

Howmenxkitatypa u U30MEPUS. OtnenbHBIE
MPEICTABUTENIM  O-aMUHOKHUCJIOT: TJIMIWH, QJaHUH,
(eHnnagsaHuH, CEpUH, ITTYTaAMHUHOBAsT KUCJIOTA, JU3HH,
nucTenH. OnTudeckas M3oMepus aMHHOKHCIOT: D- u

L -aMHMHOKHCJIIOTHI.

Peakums monmkoHAeHCAIIMH, 00Opa30BaHUE TIETITHIHOM
cBsi3u. JleMoHcTpanus: PactBopeHue 0eIKkoB B BOJIE.

benkyn Kak mnOpuUpOHBIE BBICOKOMOJIEKYJISIPHBIE
coenuHenus. [lepBuyHas, BTOpu4yHas u
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TPETUYHAsT CTPYKTypa O€JKOB. XHWMHYECKHUE
CBOMCTBa O€JIKOB: THUIPOJU3, JEHATYypalusi,
KaueCTBEHHbIC PEAKIIUU Ha OCIKH.

JleMoHCTpauuu: — JeHaTtypamus OeJIKOB Mpu

HarpC€BaHWM, — HOBCTHBLIC PCAKIIUU OCJIKOB.

[loustre 00 a30TcoAepIKAIINX ITeTEPOLMKINIECKUX
coeqrHeHuax. [IMpuMHAMHOBBEIE W OYPHHOBBIE
ocHoBanus. HyKjIeMHOBBIE KHCJIOTHI: COCTaB, CTPOCHHE
H OHMoJornyeckas poJib.

[IpakTnueckas pabora Ne 6. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/71a4 110 TCMC

«A30Tcoz[ep>1<amne OpPraHu4YCCKUC COCANHCHUS .

Pa3neit. 5. Boicokomouiekyasipabie coequHeHus (29)\(64)

Tema 10. IlnacTmacesl. Kayuyku. BosioxkHa

Tema 11. BoicokoMoJieKyJIIPHBbIE COeIMHEHU S

OcHoOBHBIE TTOHSTHS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COEMHEHUI: MOHOMEp,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  CTENEHb

IMoJIMMCpPHU3alK, CpCAHAA MOJICKYJIIPHAA Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJICKYJISIPHBIX COCTMHEHUN —

MOJIMMEPHU3ALIMS U TOJTUKOHICHCAIHS.
[Ipencrapienue 0 CTEPEOPETYISIPHOCTH u
HAMOJICKYJISIPHOM CTPYKTYpE OJIUMEPOB,
3aBUCUMOCTh __ CBOWCTB _ TOJHMMEPOB  OT WX
MOJICKYJIIPHOTO ¥ HAJAMOJIEKYISIPHOTO CTPOCHHUS.
JemoHcTpanus o6pasnoB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3uHb».
[IpakTuueckas pabora No 7. Pemienune
AKCIIEPUMEHTAIILHBIX 3a7a4 Mo Teme «Pacmo3HaBaHue
OPraHUYECKUX COCIUHCHUI.

[Tnactmacchl  (TIOJIMATHIICH,  TIOJIMIIPOTHIICH,

OJIMBUHUIXJIOPHI, HOAUCTHUPOJI). HaTypaabHbIH
M CHUHTETHYECKHE KayduyKh (OyTaaueHOBBI,
XJIOPOIIPEHOBLI M M30IPEHOBLIN). BosokHa:
HaTypajabHbIC (XJIONOK, IIEPCTh, mENK),
HMCKYCCTBEHHBIC (aIIETaTHOE BOJIOKHO, BUCKO34),
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CUHTCTHYCCKUC (KaH]f)OH n J'IaBCElH).

]_ICMOHCTpaHI/IH: — O3HaKOMJICHHC C 06pa3uaMH
IMPUPOIHBIX u HCKYCCTBCHHBIX BOJIOKOH,
ImIacTMaccC, KaydyKoB.

[Tmactmacchr: MOJTUMETHJIMETAKPHJIAT,
MOJTMKapPOOHATHI, MOJIMATUIICHTEpeTaar.
YTunuzanus 1 nepepadoTka IIacTUKA. DJIACTOMEPHI:
CHIIMKOHBI.

[omuMmepsl coenuaJpHOro HazHaueHus: (TedJioH,
KeBJIap, SJIEKTPOOPOBOIAIIINE [IOJMMEDBIL,
OunopasaaraeMbl€e IIOJUMEDBHI).

[IpakTuueckas pabora No 8. Pemenune
AKCIIEPUMEHTANILHBIX 3a/1a4 110 TeMe «Pacmno3naBanue
TUTACTMACC M BOJIOKOH)

Pa3nen 6*. UTorooe mosropenue (14)\(54)

1P

HNTorosasi koHTpoJLHas padora 3a kypce 10
KJjacca

1P

[ToBTOpEHME. I'eneTnueckast CBS3b MEXIY

Ppa3IMIYHBIMHA KJIaCCaMU OPraHU4YCCKUX COGJII/IHGHI/Iﬁ

2P
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[loBTOpeHne.  BpluucneHusa: —  ONPENCIICHHE
MOJICKYJISIPHOU (hOPMYJIBI OPraHUIECKOTO BEIIECTBA IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €T0 COCTAB;
no w™acce (00bE€MY) TMPOAYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuy W/UiIN UCXOAHBIX BEIIECTB; — YCTAaHOBJICHHUE
CTPYKTYpHOU (HDOpMYJIBI OPraHUYEeCKOTO BEIecTBa Ha
OCHOBE €ro XHMHYECKUX CBONCTB WU CIOCOOOB
MOJTyYCHUS.

2P

1 u B Hexe10, BCero 35 u, u3
HHUX 3 4 — pe3epBHOe BpeMsl

3 4 B Hepe10, Becero 105 4, u3
Hux 10 4 — pe3epBHOE Bpems

TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

11 KITACC «OBIIAAA U HEOPTAHNYECKAA XUMUSA»

Bba3oBblii ypoBeHsb (1 gac)

Yray6aénnblii ypoBensb (1+24aca)

Komn-Bo
4acoB

Pa3nen 1. Teopernueckue ocHOBBI XuMuH (129\36 u)

Komn-Bo
4acoB
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34 Tema 1. Crpoenue atoma. Ilepuoaguvecknii 3akoH u Ilepnoanyeckas @8+1)u
cucreMa xumudeckux djiemMenToB /. U. Menaeeea
1| Xumuueckuit anemeHT. ATom. fnpo atoma, 1
W30TOIIBI.
KopnycKyJIipHO-BOJTHOBOW J1yajau3M, JBOWCTBEHHAs 1
npupona  snektpoHa.  CTpoeHue  3IIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCJIA.
Pacnipenenenyre JIEKTPOHOB IO aTOMHBIM 1
OpOUTANSIM; IPUHIIMI MUHUMYMAa SHEPTUH, IPUHIIUIL
[Taynu, npaBuiio XyHna.
1| DnexTpoHHas 000I0YKa. DHEPIrTHUECKHUE YPOBHH, 1
OJlypOBHU. ATOMHbBIE OpOHTay, S-, P-,
d-amementbl.  OCOOCHHOCTH  paclpeleIeHuUs
AJIIEKTPOHOB MO OpOUTAJIsIM B aTOMax 3JEMEHTOB
NEPBBIX YETBIPEX IEPUOAOB. DIJIEKTPOHHAs
KOH(HTypaIusi aTOMOB.
DONEeKTpOHHbIE KOH(Urypalu aTOMOB 3JEMEHTOB 1

MEPBOr0 — YETBEPTOIO MEPHOJIOB B OCHOBHOM
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1 BO30YKJIEHHOM COCTOSIHHH, 3JIEKTPOHHbBIE
KOH(MUTypalii HOHOB.

[lonsarue 06 OHCPI'ur MOHM3aIIUH, SHCPIUHU CPOACTBA K
QJICKTPOHY. 9JI€KTpOOTpI/IHaT€JIBHOCTL.

[lepnognuecknit 3axkoH u  Ilepuommueckas
cucTeMa XuMuuyeckux odjaemeHtoB J[. .
MenpaeneeBa. CBs3b NMEPHOJMYECKOTO 3aKOHA M
[lepunonnueckoi CUCTEMBbI XUMHUUYECKUX
anemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOU
TEOpPUEN CTPOEHHS aTOMOB 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
o  TIpynmaM M IepuojaMm.  3HAUYECHUE

nepuoanueckoro 3akona . 1. Menpaeneena.

JdemoHcTpanus

Buaer  T1abmun  «llepuoamdeckas cucreMa

XxuMH4ecKkux sjieMeHToB J[. 1. MenaeneeBay

O0o001IeHME U cUcTEMATU3AIUSA 10 TEME.
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Pa6ora ¢ Tecramu B popmare EI'D

YPOK KOHTpOJIsI 3HAHUN MaTtepuaia TEMbI 1P
Pa6oTa ¢ recramu B popmate EI'D
44 Tema 2. CtpoeHue BemecTBa. MHOrooopasue BemecTn 10 g
1| CtpoeHue BeliecTBa. XUMHYECKas CBsA3b. Bumipbl 1
XUMHUYECKOUN CBSI3M (KOBAJCHTHAs HEMOJSpHAs U
NoJIsIpHAasi, MOHHAs, MeTaJTnYeckasi). MexaHnu3Mbl
oOpa30oBaHUsI KOBAJIEHTHON XWUMHYECKON CBSI3U
(oOMeHHBIH U JIOHOPHOAKIETITOPHBIN).
BopoponHas cBs3b.
BaneHTHOCTSD.
DHeprus u JUTMHA CBSI3H. [TomsapHOCTS, 1
HaIMpaBJICHHOCTh M  HACBIIIAEMOCTh  KOBAJEHTHOM
cBs3u. Kparnsie cBsa3u. BogopoaHnas cBs3b.
MexMoeKyJIIpHbIe B3aUMOIEHCTBUS
BaneHTHOCTh WM BaJICHTHbIE BO3MOKHOCTH AaTOMOB. 1

['ubpunuzanus aTOMHBIX opOuTaei. CBs3b
AJEKTPOHHOU CTPYKTYPbl MOJIEKYJ C UX
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T€OMETPHUECKUM CTPOSHUEM (HA MIPUMEpPE COCTUHEHUIM
3JIEMEHTOB BTOPOT'O MEPUOIA).

DIEKTPOOTPUIATETLHOCTh. CTENEeHb OKUCIICHHUS.
Nownsr: KaTUOHBI U AHUOHBI.
BeniectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BellecTBa. THUTIBI KPUCTAIITUYECKUX
PEETOK U CBOMCTBA BenlecTB. JleMoHCcTpanus

MOIIGJ'II/I KPpUCTATININYCCKHUX pGIHéTOK

[IpencraBienuss O  KOMIUIEKCHBIX  COCIUHEHHUSX.
CocraB KOMIIJIEKCHOT'O HOHA:
KOMILIEKCOO0Opa3oBaTeb, JIMTQHJIBI.
KoopanHanmoHHOE YUCIIO.

HoMenkiarypa KOMIUIEKCHBIX COEIMHEHUH.
3HaYeHUE KOMIIJIEKCHBIX COEJIMHEHUMN.
[loHsITHE O KOOPJIVMHAIITMOHHON XWUMUHU.

[TonssiTe 0 mUCHEpCHBIX cucTeMax. MIcTUHHBIE U
KOJUUIOUTHBIC PACTBOPBHI. MaccoBag O
BELIECTBA B PACTBOPE.
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CriocoObl  BBIpaXEHHS KOHIIGHTPALMU PaCTBOPOB:
MaccoBas JIONisl BEIIECTBA B PAcTBOpE, MOJISpHAs
KOHIICHTPAIIHSI.

HacebleHnHbie Y HEHACBIIIEHHBIE PACTBOPBI, 1
pacTtBOpuMOCTbh. KpucTtamioruaparsl.
Boruncienus
C UCIOJb30BAaHUEM TOHATHM  «MaccoBas  JIOJIsS
PacTBOPEHHOTO BEILIECTBAY, «MOJIIpHas
KOHLICHTPAIUS»
1 | Knaccudukanuss HEOpraHMYECKUX COCIUHEHHM. 1
HoMenknaTypa ~ HEOpraHMYE€CKHMX  BEIIECTB.
['eHeTnyeckasi CBSI3b HEOPTAaHMYECKUX BEIIECTB,
MPUHAJICKAIIMX K Pa3IMYHBIM Klaccam
(5+1)u Tema 3. Xumuveckue peakuuu A7 +1)u
Borunciaenus 1P

— Macchl BEIeCTBAa MK 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce MU 00BbEMY OIHOTO M3
YYAaCTBYIOIINX B PEAKIUU BEIIECTB;
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— MAaccoBOM [JOJIM ¥ MOJISIPHOM KOHILIEHTpauuu

BCHIICCTBA B paCTBOPC

Bbruucisienus
— mMacchl (00bEMa, KOJTUYECTBA BEIECTBA) MPOAYKTa
pEeaKIMy, €CITM OJHO U3 BEIIECTB JaHO B BUJE pacTBOpa
C ONPEAECIEHHON MaCCOBOM JIOJIEH

paCTBOpéHHOFO BCIICCTBA

XuMu4decKkast peakuus. Knaccuduxanus
XAMHUYECKUX PpEAKUMH B HEOPraHWYECKOM U
OPraHMYECKON XUMHUHU. 3aKOH COXPaHEHMSI MaCChl
BEIIECTB; 3aKOH COXPAaHECHHUS W MPEBPAIICHUSA
SHEPTUU MMPU XUMUYECKUX PEAKIUSX.

TeroBble  3h(dEKTHI  XUMUYECKUX  pEaKLUil.

TepMOXI/IMI/I‘—IeCKI/Ie YPaBHCHMU.

Bouruuciienus

— TerI0BOT0 d(deKTa peakiuu
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CkopocTh  peakiuu, €€ 3aBUCUMOCTb  OT

paznu4HbIX ¢dakTopoB. OOpaTUMBbIE pEAKIIHH.
Xumuueckoe paBHoBecue. DaKkTOPhI, BIUSIONINE

Ha COCTOSIHME XHUMHUYECKOTO PABHOBECHSI.
[Tpunuwmn Jle [larense.

IIpakTnueckas padora

Ne 1. BnustHue pa3nuuHbiX (akTOpOB HA CKOPOCTh
XAMHUYECKOMN PEaKIIUU.

["'omorenHsie N I'CTCPOICHHLIC Karanu3

pC€aKinun. 1 KaTaJn3aTopsl.

KoHcTaHTa XMMMYECKOTO PaBHOBCCHA.

@akTOpBI, BIUSIONINE HA MTOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEpATypa, 1aBJICHUE U
KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIINX B PEAKIIUH.
[Tpunuun Jle Hlarense. IIpakTnyeckas padora

Ne 2. Bnusinue pa3nuuHbIX (paKTOPOB Ha IMOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.

DnekTponuTuyeckas auccoryanus. CuiabHbIe U
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ciaOble AIEKTPOIUTHI. Peakiiuu HOoHHOTO
oOMeHa.
JlaGopaTopHas paGora

— IIPOBCACHUC peaKHHﬁ MOHHOT0 0OMEeHa

Brinonnenue ynpaxHeHuil o reMam: CUibHBIE U
ciabple AMeKTpoInThl. CTENeHb AUCCOIUALINN.

Peakuuu noHHOTO OOMEHA.

Pemenue 3aJa4 110 TCMC: XUMHYECKOE pPaBHOBCCHC

CunbHBIC U cl1a0bIe QJICKTPOJIUTEI. Cpena BOJHBIX

pacTBOpPOB  BEMICCTB: KHUCIast, HEHTpaibHas,
1eJI0YHAas.

[Moustue o BomopoaHoMm mokaszareine  (pH)
pacTBopa. Muaposns OPraHUYECKUX U

HCOPraHMYCCKHUX BCIIICCTB.

JlaGoparopHasi paGora

— ONpEIEIICHHE CPelIbl PacTBOPOB BEIIECTB C
MIOMOII[bI0 YHUBEPCAILHOTO MHINKATOPA.

Honnoe mnpowusBenenue Boabl. Cpena
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PaCTBOPOB: KUCJIOTHAA, HeﬁTpaHLHaH, mecJIodHasd.

Bonopoausriii mokasarens (PH) pactsopa.

T'uaponus conei. 1
1| OKUCIHUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY. 1
JdeMoHcTpanus
Pa3noxxeHnue nepokcua BOAOpoaa B IPUCYTCTBUU
Katanu3aropa. lloHsATHEe 00  3JIEKTpoOJiM3e
pacIljiaBOB U pacTBOPOB cosieil. [IpumMeneHue
AIEKTPOJIN3A.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKUnH. 1
Crenenb okucieHus. OKMCIUTENb U BOCCTAHOBUTEb.
[Iporecchl OKUCIEHNS U BOCCTAHOBJICHUS. BaxkHenme
OKHUCJIUTENIM U BOCCTAHOBUTENIU. METO T 3JIEKTPOHHOTO
Oaytanca
DJIEKTPOJIU3 PACTBOPOB U PACILIABOB BEUIECTB. 1
1P | KontponwsHas paborta 1 (1monyroaue) KonTtponarnas pa6ota 1 (Tect B popmare EI'D) 1
Pa3nen 2. Heoprannueckast xumus (169\514)
(8+1)u Tema 4. HemeTanibl 29 4
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Boruunciaenus
— Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKIuu, eCIM OJHO U3 BEIIECTB JaHO B BUJE pacTBOpa
C OIPEAEIEHHON MaCCOBOM JIOJIEH

paCTBOpéHHOFO BCIICCTBA

Boiuuciienus

— J0JIK BbIXOJIa ITPOAYKTA PCAKIUN OT TCOPCTUUCCKHU
BO3MOXXHOI'O

HemeTtamebl. [Tonoxenue HEMETAILJIOB
B [lepnoanueckoit CHUCTEME
xumuueckux sneMeHToB . . Menaeneesa

U 0COOEHHOCTH CTPOCHHS aTOMOB.

JdemoHcTpanuun

1. O6pa3ipl HeMeTaIoB.

Bonopon. Ilonmyuenue, dusnueckue M XHUMHYECKHE
CBONMCTBa (peakluu ¢ METallaMd U HEMETaJlIaMu,
BOCCTAHOBUTEJIbHBIE CBOICTBA).

JlaGopaTopHbIe ONBITHI
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1. KaduecTBeHHBIC peaKkIlii Ha HEOPTaHUYECKUE HOHBI
Y KaTHOH BOJOPO/A.

IM'uapuael. TONIMBHBIEC 3JIEMEHTHL.

Pu3n4ecKre CBOMCTBA HEMETAIIOB. AJUIOTPONIUS
HEMETAJUIOB (HAa IpUMEpe KHUCIOpOJa, CEephlI,

dbocdopa u yriaeposa).

Kucnopoa u 030H. Yrnepoa, HaX0KI€HUE B NPUPOJIE,
QUIOTPOTNIHBIE  MoAUGUKAIUA.  AKTHBHPOBAHHBIN
YToJIb, ajicopbius. DyaaepeHsl, rpadeH, YIIepOIHbIC
HaHOTPYOKH.

JemoHcTpanuu

2. I'openue cepsl, pocdopa, xxene3a, Marous B
KHUCJIOPOJIE.
JlaGopaTopHble ONBITHI.

2. [Tonydyenue u cobOupanue razos.

XUMHWUYECKHUE CBOWCTBA BAKHEUININX HEMETAJIOB
rajoreHoB M WX COEIMHEHUM  (OKCHJIOB,
KUCJIOPOJCOIEPKAIUX KACIOT, BOTOPOIHBIX
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COEJIMHEHUN). [Ipumenenue raJIOr€HOB

U UX COEIMHEHUN.

["anoreHoBOAOPOIBL. Baxueimmue
KHCJIOPOJCOIEPKAILINE COETMHEHHSI TaJIOTEHOB.

JlaGopatopHble U  TPOMBIIIJIEHHBIE  CIIOCOOBI
MOJIyYEHUS TATOTeHOB. [[puMeHeHre TraJloreHOB U UX
COECINHCHUMH.

XUMHYECKUE CBOMCTBA BAXKHEUIINX HEMETAILIOB.

Cepa u eé coequnenus. (OKCHUIIBI, KUCIIOPO/I-

coaeprKaIme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). Ilpumenenne ceppl U e
COE€IMHEHUN.

Cepa. Haxoxnenue B mpupoe, CrocoObl MOTyYeHUs,
bu3udYecKkre U XUMHYECKHE cBoMcTBa. CepoBOOPOI,
cyapbunsl. Oxcun cepol (IV), oxcum ceper (V).
CepHucras u cepHas KHCIOTBI M WX COJH.
Oco0eHHOCTH CBOMCTB CepHOM KUCIOTHI. [Ipumenenue
Cepbl U €€ COCTMHECHUN.
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JlabopaTopHble ¥ TPOMBIIUICHHBIE  CIIOCOOBI
MOJy4YeHUsl Kuciopoaa. Pu3NUecKue M XUMHUUYECKHUE
CBOMCTBA KHCJIOpoAa 1 030Ha. [I[puMeHenue kuciaopoa
1 030Ha. OKCUJBI U IEPOKCUBI.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX HEMETAJJIOB.

A3ora u ero COCIIMHEHUA. (Okcumsl,

KMCJIOPOJICOJIEPIKAIIME KUCJIOThI, BOJIOPOJHBIE

coenuHenus). IlpumMeHenne a3zota ©  €ro

COCIUHCHUM.
A30T. HaxoxxeHue B mpHupoJie, CIocoObl MOIyIeHUS,
dbu3nyeckue W XHMHUYECKHE CBOMCTBA. AMMHUAK,
HUTPUJIBI.
Oxcuapl azora. A30THCTasd W a30THAs KUCIIOTHI U UX
comi. OcOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHI.
[IpumeHeHue a30Ta W €ro COEOUHEHU. A3O0THBIC
yaoOpeHus.

XHUMHUYCCKUE CBOMCTBA BaKHEHIIHNX

HemetawioB. dochop wu ero

COCTUHCHMUS.
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KHUCJIOTBHI,
[Ipumenenue

(Okcuapl,  KUCIOPOJCOACpKAIINEC
BOJIOPOJIHBIE COEJIMHEHUS ).
docdopa u ero coeTMHCHHI.

®octhop. Haxoxnenue B  mpupoge, CHOCOObBI
noJlyuyeHusi, (PU3NYECKUe MU XHMHUYECKHE CBOMCTBA.
®ochuabt u pochun. Oxcuabl pochopa, dhochopnas
KHUCJI0Ta U €€ COJIU

Mertadbochopuag wu  nupodochopHas  KHCIOTEIL,

dbochopucrasg u bochopHOBaATUCTAST KUCIIOTEL.

[Ipumenenue U €ro COEIMHEHUI.

docdopa

docdopHbie yroOpeHus.

XUMHYECKUE CBOMCTBA BAXKHEHIINX HEMETAJIOB
(yrmepoma W KpeMHHMS) U HMX COCIUHCHUUN
(okcuaoB, KHUCJIOPOJICOACPKALINX KHUCJIOT,
BOJOPOJHBIX COCIMHEHU ). [Ipumenenue
yIJIEpPO1a, KPEMHUSA U UX COCTMHEHUM.

OU3NYECKMEe U XUMHYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB, 00pa30BaHHbIX yriepoaoM. OKcup yriepoaa
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(1), oxcun yrmepoma (IV), yrompHas kuciora u e€
conu. [IpuMeHeHre MPOCThIX BEUIECTB, 00pa30BaHHBIX
YTJIEPOAOM, U €T0 COCTUHEHNH.

Kpemuuii. Haxoxaenue B  TpuUpojie, CIOCOOBI
NOJlyuyeHUs, (PU3NYECKUE M XHMHUYECKHE CBOMCTBaA.
Oxcup kpemuusA(IV), kpeMHueBast KUciaoTa, CUIIUKATHI.
[IpruMeHeHnEe KPEMHUS U €0 COCTNHEHUM.

CTGKHO, CTO IMMOJYYCHHC, BU/bI CTCKIJIA.

1P

Burunciienus
— Macchl BeEIIeCTBAa HWIM O00BEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU
BEIIIECTB;

Maccel (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOIYKTOB PEAKIMH, €CIM OJHO W3 BEIICCTB
UMeeT IPUMECHU

IpakTnueckne padoTbl

Ne 3. Pemenue skcriepuMeHTaIbHBIX 3a71a4 110 TEME
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«l"ajmoreusn.

IIpakTnyeckue padoTbl 1
Ne 4. Pemenue 3KkcriepuMEHTaNbHBIX 3a/a4 MO TEMe
«Cepa u e€ coeIMHEHUSD.
1 IIpakTHuyeckue padoThl 1
Ne 2. Pemienue 3kciepuMEHTANIBHBIX 33]1a4 I10
teme «Hemeramnbn
IIpakTnyeckue padoThbl 1
Ne 6. Pemenune skcniepuMEHTaNbHBIX 337ad MO TEME
«A30T, hochop 1 UX COETUHEHUS».
Kounrpoannas pabora 2
OGobmenre M cUCTEMATH3allMsd O  TeMe 1
«Hemetanne». Pemenue 3agau B popmate EI'D
8u Tema 5. Metajuibl (21+3)u
1| Meramisl. [Tonoxenue METAJJIOB B 1
[lepunonnueckoi CUCTEME XUMUYECKUX

snemeHToB J[. W. MenpenceBa. OcoOCSHHOCTH
CTPOCHHMS DJIICKTPOHHBIX 000JIOYEK aTOMOB
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MCTAaJIIIOB.

JemoHCcTpanumn

— 00pasIsl METAIIIOB

OOmass  xapaktepucTuka MeTaiwioB  |A-rpynmsl
[leppoanvyecKkol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Harpuit w «kanuii: mnonyuyeHue, QU3MYECKUEe U
XUMHYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB
Y UX COCIMHEHUM.

JleMoHcTpanuu

- B3auMoencTsre meIoYHbIX U IIEIT0OYHO3EMEIBHBIX
METAJUIOB C BOJOM (BO3MOXXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB)

O6mrass  xapaktepuctuka MertamwioB |IA-rpynms
[Teppoan4yecKOl CHUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Marnuii 1 Kanplui: TodydeHue, (GU3NYECKUE U
XAMUYECKHUE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
1 ux coequHeHui. JKECTKOCTHL BOABI M CIIOCOOBI €€
YCTpPaHECHUS.
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XHUMHUYECKHE CBOMCTBA Ba)XKHEHUIIIMX METaJIJIOB
(HaTpuii, Kanui, KaablMid, MarHui, aJIOMUHHM,
LIUHK, XPOM, XE€Je30, MEIb) U UX COCIUHCHHUII.
JlabopaTopHbIe ONBITHI

— Ka4eCTBEHHbBIC PEAKIIMU Ha AHUOHBI U KaTUOH
aMMOHHUS;

— B3aUMOJICUCTBAE THUAPOKCHAA ATIOMHUHUS C
pacTBOpAMHU KHUCJIOT U IIEJIOYEH;

— Ka4CCTBCHHbIC peaKnuu Ha
KaTHOHBI MCTAJIJIOB

AMIOMHUHMI: TIONydyeHue, (PU3NUECKUEe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE IIPOCTOr0 BEIIECTBA M €r0
coequHeHu. AMQOTEpHBIE CBOWCTBa OKCHIA U
TUAPOKCUIA ATIOMHUHUS, TUAPOKCOKOMILIEKCHI
AIIOMUHUS.

O060061eHne 1 cucTeMaTH3alus o Teme «MeTaibl
riaBHoi noArpynms». Tect B popmate EI'D

1P

OO0uue dbu3uyeckre  CBOMCTBA  METAJLIOB.
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CriaBel  METaUIOB. OJJNEKTPOXUMUYECKHHA  PsilL
HaIpsHKEHUM METAJUIOB.

JleMoHCTpanumn
— KOJUIeKIMs « MeTasulbl ¥ CIUIaBBD».

— B3aUMOJIEHCTBHE MEIU C a30THOM KUCIOTOHN
pa3IMYHOM KOHUECHTPAIUN

OOmiasi  XapakTepucThKa METaUIOB  MOOOYHBIX
noarpynn  (b-rpynmn) Ilepuonnuyeckoii  CUCTEMBI
XUMHUUYECKUX AJIEMEHTOB. PU3NYECKUE U XUMUYECKUE
CBOMCTBa XpoMa M ero coeauHeHud. OKcHABI H
ruapokcuabl xpoma (1), xpoma (1) u xpoma (V).

XpoMatbl U AUXPOMATHI, UX OKUCIUTEIbHBIE CBOWCTBA.
[lony4yeHne U NpUMEHEHHUE XpOMa.

DuU3NYECKNe U XUMUYECKHE CBOMCTBA MAPTaHIla U €ro
coenuHeHui. Baxueimne coequuenns mapranna (II),
mapranna (1V), mapranna (V1) u mapranmna (VII).

HepMaHraHaT KaJigs, €TI0 OKUCIIUTCIIbHBIC CBOMCTBA.

OOmme  crmocoObl  TOMYyYEHUS  METaJUIOB.
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Merannyprus

PacnpoctpaHeHrne XMMHUYECKHX 3JIEMEHTOB-METAJLIOB
B 36MHOU Kope. PU3NYECKUE U XUMHYECKHE CBOKMCTBA
Keleza U ero coeauHeHuit. OKCHUIBI, THAPOKCUIBI H
comu xkene3a (1) m xenesa (I11). ITomyuenue u
PUMEHCHHE KeJie3a U €ro CILIaBOB.

Menp: monyuyeHue, GUBHMUYECKHE W XHUMHYECKHE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BEIIECTBA U €TI0
COEIMHEHUM.

[unak: mnogydyeHue, GQU3NUECKUE U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE IIPOCTOTO BEIIECTBA M €r0
coequHeHU. AMQOTEpHBIE CBOWCTBa OKCHIA U
TUJPOKCUIA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA.

Koppo3zus wmetaioB. CrocoObl

3aIIUTHI

oT

koppo3uu. [IpumeHenue meramioB B OBITY H

TCXHUKC.

Boruuciaenust

— pacuéThl MacChl BEIIECTBA UM 00BEMA ra30B
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10 U3BECTHOMY KOJINYECTBY BELIECTBA, MACCEe WM
00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB; pacY€Thl Macchl (00bEMa, KOJIMYEeCTBA
BELIECTBA) IPOJYKTOB PEAKIIUH, €CIIU OJHO U3

BCIICCTB UMCCT IIPUMCCHU,

— pacy€Thl Macchl (00bEMA, KOJIUYECTBA
BEILECTBA) MPOYKTa PEaKLUHU, ECIIH OJHO U3
BEILECTB JJAHO B BUJE pacTBOPA C OMPEAEIEHHON
MacCOBOM J10J1€¥ pacTBOPEHHOTO BEIIECTBA

IIpakTnueckue padoThI

Ne 7. Pemienue sKCnepUMEHTANBHBIX 3aJad MO TeMe
«Mertanisl TOOOYHBIX TOATPYIID.

O6o00menue u cucrematusanus mo teme: «OOmwme
cBoiicTBa MeTawioB. OOmuMe CcrnocoObl MONIYYEHUS
MmeTaioBy. Pabora ¢ Tectamu B hopmare EI'D

IIpakTnueckue padoThI

Ne 3. Pemienue axcriepuMeHTaIbHBIX 3a1a4 110
TeMe «MeTauiely.
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O060011IeHue u cucTeMaTu3anus 1o TeMe «MeTaisl 1
no0ouHoil moarpymnme». Tect B popmare EI'D
O06001mIeHne u cucTeMaTu3aus mo TemMe « MeTab. 1
TectupoBanue\Penrenne 3anad B popmare EI'D
1 | 'eneTnueckas CBsI3b BEIIECTB 1
Boinonnenne ymnpaxHeHuit mo teme «IeHeTuueckas 1
CBSA3b  KJIACCOB  HEOPTaHUYECKHX  COCIMHEHUID
TecrupoBanue\Pemrenue 3a1a4d B popmare EI'D
O0600meHne U cucTeMaTu3auus 10 TEME 1
«Hemetamnel. Meramiby. Tect B popmare EI'D
1 [KonTponsHas pabora 2 1o teMe | KontponbsHas pabora 3 o reme «Heoprannyeckas 1
XUMUSDY
«Heoprannueckass Xumusi»
AHanm3 KOHTPOJIbHON PabOTHI. 1P
AHanm3 KOHTPOJIbHON PabOTHI. 1P
Pasznen 3. Xumus u ;xku3Hb (44\8 u)
4+1)u . Tema 6. Xumus 4 )KM3Hb Tema 6. MeToabl NoO3HAHMS B XUMHHU. (10+5)u
XuUMHUS U )KU3Hb
1 | Ponp xumuu B 00€Crie4eHUM SKOJIOTHIECKOM, 1
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HSHEPreTUYECKOM U TMHINEeBOW Oe30MacHOCTH,
pasBuTun MeauuuHbl. [loHSITHE O Hay4yHBIX
METOJAaX TO3HAHWS BEIIECTB W XUMHUYECKUX
peaKunil.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIC
no0aBku. Ponp xumunm B 00€ECIIEUEHHH ITHIIEBOM
o6e3onacHoctu. Kocmernueckue u mnapdromMepHbie
cpenctBa. beitoBas xumms. IlpaBmiia Ge3omacHOTO
WCITOJIB30BAHUS ~ CPEACTB  OBITOBOH  XUMHUH B
MOBCETHEBHOM KU3HHU.

XUMHS B CTPOUTENBCTBE. BakHeNIIME CTPOUTEIIbHBIE
Marepuanbl  (LEMEHT, OETOH). XUMHUYECKOE
3arpsAA3HEHNE OKPYKAIOLEH CPellbl U €T0 MOCIIEICTBUS.

[IpeacraBnenus: 06 OOIIMX HAYYHBIX MPUHIIAIIAX
ITPOMBITIICHHOT O TIOJTYYCHHSI BaKHEUIITHX
BEIIECTB.

HayuyHble mnpuHUUNBI OPTaHU3AlUMA XUMHYECKOTrO
npou3BoACTBa. [I[poMbIIITIEeHHBIE CTTOCOOBI MOTYYEHUS
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BOKHEHUIINX BEMIECTB (Ha MpUMEPE MPOU3BOJICTBA
aMMuaKa, CEpHOU KHUCIIOTBI, METaHOJIA).
[IpombllIUIEHHBIE CTIOCOOBI  MOJMYYEHUS METAILJIOB U
CILIaBOB.

[IpobGiiema miepepaOOTKH  OTXOJOB W MOOOYHBIX
npoayktoB. Ponp  xumuum B obecrniedeHUU
AHEPreTUYeCKor Oe30macHOCTH. [IpUHIUIIBI «3eEéHOoN
XUMUNY.

YemoBeK B MHpPE BEIIECTB W MaTEPHAJIOB:
Ba)KHEHIIIHE CTPOMUTEIILHBIC MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKu, CTEKIIO,
KepaMHKa, MaTepHalbl JJI  DJCKTPOHUKH,
HaHOMAaTepHallbl, OPraHWMYCCKUE U MHUHEPAJIbHBIC
yI0OpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE MaTepHuabl,
KpacKH, CTEKJIO, KepaMHuKa.

Matepuaisl Jid DIEKTpOHUKU. HanorexHonornun

Xumus B CEJILCKOM  Xo3diicTBe.  OpraHuyeckue

121




1 MUHEPAIbHBIC yI0OpCHHUS.

1Xumust W 30pOBbE  UEJOBEKa:  MpaBHIIA 1
WCIIOJb30BAaHUS  JIGKAPCTBEHHBIX  IPENapaToB;
npaBuiia 0€30MacHOTO HCTIOIb30BAHMS ITPETIapaToB

OBITOBOIM XMMHHU B ITOBCETHEBHON KU3HU

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

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

1P [ToroBas kKoHTpoJibHAs paboTa HTorosas koHTpoJibHAs paboTta B hopmate EI'D 1P

HTorosast kKoHTpoJibHAs paboTta B hopmate EI'D 1P

AHaJM3 UTOTOBOM KOHTPOJILHOM pabOoThI 1P

1 u B Hepe10, Beero 35 u, u3
HHUX 3 4 — pe3epBHOe BpeMsl

3 4 B Hepeno, Bcero 105 4, u3
Hux 10 g

— pe3epBHOE BpeMsi

YpoBeHb 00yueHus [IpakTuueckue pabOTHI KoHnTpoibHble paboTh
bazoBsrit 3 3
YrnyOneHHbIi 8 5
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