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IHHOACHUTEJIBHAS 3AITMCKA

MonenbHasi CHHXpPOHU3MpOBaHHAsi paboyasi mporpaMma 0a3oBOro M yriayOnE€HHOTO HU3Y4YEHHS
npeamera «Xumus» B 10-11 kmaccax paspaboTtana Ha ocHoBe DeaepanbHON 00pa3oBaTeIbHON
IpOrpaMMbl CpeAHEro o0uero o0pa3oBaHMs, YTBEPXKAEHHOW NPHUKa30M MMHIPOCBEIICHHS
Poccun ot 18.05.2023 mox Ne371, cocrtaBneHHONl Ha ocHOoBe @enepalbHOr0 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii ®Denepaumm», TpeGoBaHuil K
pe3ynpTaTaM OCBOEHHUS OCHOBHOM  00pa3oBaTelbHOW MPOrpaMMBI  CPETHEro  OOIIero
oOpa3oBaHus, TpeacTaBieHHbIX B denepasbHOM  rocylapcTBEHHOM — 00pa3oBaTEbHOM
CTaHJIapTe CpeHero obmero oopazoBanus, (YTBEpKIEH MpUKa3oM MUHUCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoin @enepamuu ot 17 mast 2012 r. Ne 413, ¢ usmenenusimu ot 12 aBrycra 2022
r.), ¢ yuérom «Konnenmuu npenogaBaHusi yueOHOTo mpeameTa «XuMHs» B 00pa3oBaTeNbHBIX
opranuzanusax Poccuiickoit ®@enepanuy, peanus3yroIIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
nporpamMmel» (yTBepkaeHa Pemenuem Kosmnermm MunnpocBemenuss Poccun, mpoTokon ot

03.12.2019r. Ne I[1K4BH) u denepanbHO pabodei MporpaMMbl BOCIIUTAHUS.

OcCHOBY MOAXO/IOB K pa3pabOTKe MOJEIBbHON CHHXPOHM3UPOBAHHOW paboueil mporpaMMmsl
0a3zoBoro u yriyonéHHoro uszydeHus npenmera «Xumus» B 10-11 kiaccax, K omnpeaeneHuIo
oOmieil ctparernu oOydeHHs, BOCIIUTAHUS M PAa3BUTUS OOYYarOIIMXCS CpPeACTBAMHM y4eOHOIO
npeaMeTa « XMMHUs» Ha 0a30BOM YPOBHE COCTaBHIIM KOHIENTyanbHbIe monoxenus ®I'OC COO
0 B3aUMOOOYCJTIOBIIEHHOCTU IIeNied, COJEp>KaHusl, Pe3yIbTaToB OOy4eHHs W TpeOOBaHWM K
YPOBHIO TTOJITOTOBKHU BBITTYCKHUKOB.

N3yyenue mnpenMera, peann3dyemMoe B YCIOBHIX JIu(PEpeHIIMPOBAHHOTO, MPOQPIIBHOTO
00y4eHHs, TTPU3BaHO OOECTICUYUTh OOIC00pPa30BaATEIBLHYI0 U OOIICKYJbTYPHYIO IOJTOTOBKY
BBIMTYCKHUKOB IIIKOJBI, HEOOXOAUMYIO NJIsl aalTalluid UX K OBICTPO MEHSIOUIMMCS YCIOBHSM
JKU3HHU B COILIMYME, a TAKXKE€ JIJISl MPOJIOKEHHsS] OOYUeHUSI B CPEJTHUX CIEHUATbHBIX M BBICIIMX

y‘Ie6HI)IX oprann3anusiax, B KOTOPBIX XUMHA ABJIACTCA O)IHOI71 U3 IMPUOPUTCTHBIX AUCIUIIIINH.

B coorBercTBHM ¢ JaHHBIMH TIOJIOKEHUSMHU MOJICTbHAS CHHXPOHH3HpPOBAaHHAs pabodas
mporpamMma cpeaHero ooiiero oOpazoBaHus (0a30BBI YPOBEHB): YCTaHABIMBAET 00s3aTEIILHOE
(MHBapuaHTHOE) MPEIMETHOE COJEp)KAHUE, ONMpeAeseT KOIMUYECTBEHHbIE U KAUECTBEHHBIE €0
XapaKTePUCTHKU HAa KaXKIAOM JTale W3ydyeHUs MpeaMeTa, NpeayCMaTpUBACT IMPUHIIHUITHI
CTPYKTYPUPOBaHUS COJCP)KaHUs W pacHpeieieHHs ero Mo KiaccaM, OCHOBHBIM pasfeliaM H
TeMaM Kypca; JaéT MpUMEpHOe pacrpeeicHre Y4eOHBIX YacoB MO TEMAaTHYECKUM pasJieliaMm,
PEKOMEHIyeT MPUMEPHYIO IOCIEIOBATeIbHOCTh M3YYEHHsI OTIENIBHBIX TeM Kypca ¢ y4€TOM

MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX



ocobenHocTel yuyamuxcs 10-11 kiaccoB; 4aéT METOINYECKYIO MHTEPIPETALIMIO LIETIeH U3ydeHUs
IpeaMeTa Ha YPOBHE: COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpeIHEro odmiero o0pa3oBaHus,
COAEPKATEIbHOW  XapaKTePUCTHKH  IUIAHUPYEMBIX  pPE3yIbTaTOB  OCBOCHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpEHEro o0I1Iero 00pa3oBaHus (JIMUHOCTHBIX, METApPEAMETHBIX,
HpeﬂMeTHBIX), OCHOBHBIX BHJIOB y‘Ie6HO-HO3HaBaTCJIbHOI7I ACATCIIbHOCTHU YYCHHKA IO OCBOCHHIO
comepxanusi mnpenvera. I[lo BceM Ha3BaHHBIM TO3WIMAM B TPOrpaMme COOJIIOICHA
peeMCTBeHHOCTh ¢ Paboueil mporpamMmMoii OCHOBHOTO 001ero 0Opa3oBaHus MO XUMHUH (1t 8—

9 k1accoB 00pa3zoBaTeIbHBIX OpraHU3aIMil, 6a30BbIi YPOBEHbD).

MogenbHass CHHXpOHM3UpPOBaHHAash pabouass mporpaMma HMeEeT Lelb CHHXPOHU3UPOBATH
cojiepaHue y4eOHOro mpeaMeTa JuTsl u3ydeHus npeamera «Xumus» B 10-11 kimaccax B pamkax
MYJIBTUIIPOPMIBHOTO YUeOHOTO TUIaHa.

[lenn wu 3amaun yuyeOHOro mpenMera «XUMHUS» B COOTBETCTBYIOLIEM pasfielie MpOrpaMMbI
MPEJICTABICHB COBMECTHO, Kak i 0a30BOro, Tak W i yriayOon€HHoro ypoBHeil . B pasnene
[InanupyemMble pe3yinbTaThl OCBOEHHUS Yy4eOHOro mpeamera «XHUMHsSD» CHHXPOHHU3ALUs
IpeJICTaBIeHa B BUJIE JONOJIHEHUs K 0a30BOMYy YPOBHIO, a UMEHHO, [IpenqmeTHbIe pe3ysbTaThl,
JIOCTUTaeMble OOyYarolMMHCS Ha YIUIyONEHHOM YpOBHE H3yYeHUS XHUMHUH, BBIJCIICHBI
kypcuBoM! . B pasnenax Conepkanune marepuana U Temarndeckoe IUIAaHUPOBAHHWE HMEETCS
BBIJICTICHHBIA MaTepuall, UMEIOIINA o YepKuBaHne? Kak Ha 0a30BOM, Tak M Ha yrIyOJIEHHOM
YPOBHSIX, KOTOpBIM H3y4aeTCsi B O3HAKOMHUTEIBHOM IUIAaHE W HE BKIKOYAETCS B COCTAB
npeaMeTHbIx pesynapTaToB ocBoeHuss OOIl COO. B paspene Temarnueckoe IUITaHHPOBAHHE
OPUHIMUI CUHXPOHU3AIMK TPOSBICH CIEAYIOIIMM OOpa3oM: 4Yachl HENENbHOW HArpys3Ku JUIs
yrayOonéHHOro W 0a30BOTO YpPOBHEH yKa3aHbl TaKMM OOpa3oM, 4YTO OJHA TeMa (OJUH 4Yac B
HEJENI0) eIuHa JUIsl BYX YPOBHEH, a OocTajbHbIE JIBa 4aca M TEMbl HEAEIbHOW HArpy3KH IS
yr1yOJIEHHOTO YPOBHS YKa3aHbI B CTPOKAaX HIKE U TOJIBKO ISl ATOTO YpOBHs. YacTh pe3epBHBIX
YacoB IO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YacOB B TeMaxX M3YYEHHS, a TaKKe
OpraHM30BaTh U TEMATUYECKOE MIOBTOPEHNE KaK Ha 0a30BOM, TaK U Ha YIJIyOJEHHOM YPOBHSIX, U
UTOrOBOE TOBTOpEHUE; B rpadax «KomnuecTBo 4acoB yKa3aHbl TAK)KE TE YacChl, KOTOPbIE B3STHI
u3 pe3epa (yKkazaH cUMBOI «P)

[Tpu popmupoBanun TemMaTHuecKOro MIaHUPOBAHUS MPEAYCMATPUBAIIOCH PACHIPEIeNICHUE YacOoB
BHYTPU TEM U MEX]y TEMaMU C LI€JIbI0 00ECIeUeHUsI HEJEIbHON Harpy3Ku JUIsl 00yJaroImxcs,
M3yYaloluX XUMUIO Ha yriyonéHHoM ypoBHe. [lepepacrnipeneneHre 4acoB MeX/1y HEKOTOPBIMU
TEMaMHU TMO3BOJIMJIO COXPAHUTh TEMaTHYECKHil yueOHbIH 00BbEM MaTepuana, HCIOJIb30BaHUE

PE3EPBHBIX YACOB TAKXKE 00ECIEUIIIO HATMYKME YUeOHBIX YacOB Ha 0000IIEHIE, UTOTOBOE



NOBTOPEHHE M KOHTPOJIb y4eOHOro marepuana. Takum oOpa3oM, IUIaHUPOBAaHUS 0a30BOTO U
yIIyOJII€HHOTO YpOBHEH M3y4eHHUs] XMMHUHM IOJIHOCTbIO COXpaHWJIAa COAEpKATEeNbHBIM acHeKT

nporpammsel KypcoB 10-11 kitaccoB asst MyabTUIPOGUIBHOTO yueOHOTO IJIaHa.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»
XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHUKAMU CpEIHEH IIKOJbI, SBIISETCS
HEOThEMJIEMOI 4acThio MX 00pa30BaHHOCTH. OHO CIYXXMT 3aBEpIUAIOLIMM 3TalloM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEW, MPHUCYIIUX ILEIOCTHON
CHUCTEME XMMHUYECKOTO 00pa3oBaHUs. ODTH IEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB NPHPOJIBL,
dbopMupOBaHUS MHUPOBO33pEHUS M OOLIEH KyJIbTyphl 4YeJOBEKa, a TakXKe HSKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO M IPUPOJHON cpefie. Peannsyercs xumudyeckoe
o0pa3oBaHME Yy4alIUXCsl CpeAHEH IIKOJIbl CpeACTBaMH Y4eOHOro mnpeamera «XHUMUS,
COJIepKaHUE U MOCTPOEHHE KOTOPOTO OIpEeNieHbl B MPOrpaMMe ¢ y4€ToM crenu(uku HayKu
XUMHH, €€ 3HA4eHHs] B MO3HAHUU MPHUPOJbI U B MATEPUAIbHOM KHM3HM OOILIECTBAa, a TAaKXKe C
y4€ToM OO0IuMX LeNell M NPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpeanero obmiero oopazoBanus B Poccuiickoii @enepauuu. Tak, Haripumep, npu GOpMHUPOBAHUU
coJepKaHus mpeaMeTa «XUMHS» YUTEHBI CIEAYIOIINE TOJO0XKEHUS O CrenupuKe W 3HAYCHUH
HAyKH XUMUU:

XuMHsL Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT OcCOOYyI0 pojib B COBPEMEHHOM
UBWJIN3AIMH, B CO3/JaHUU HOBOW 0a3pl MaTepHajbHON KynbTyphl. OHa BHOCHT CBOW BKJIA[ B
(dbopMupOBaHUE PALMOHAILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LEIOCTHOTO MPEICTaBICHUS
00 OKpYXaIoIleM MUpPE KaK O €IMHCTBE MPUPObI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MIOHMMAaHUs 6 BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MUPa, OCO3HAHUS B3aUMOCBS3H
MEXy CTPOCHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU PUMEHEHUSI.
CoBpemMeHHass XUMUSl KaK HayKa cOo3uaTeibHasi, Kak HayKa BBICOKHMX TEXHOJIOTHH HampaBjieHa
Ha pelleHue IIo0albHbIX HPOOJeM YCTOMYMBOIO pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, 3SKOJIOTHYEeCKOl O0e30macHOCTH M OXpaHbl 370pOBbs. TecHo
B3aMMOJEMCTBYSl C JAPYrMMHU €CTECTBEHHBIMM HayKaMH, XUMHMs CTajla HEOTHEMJIEMOM 4YacThbIO
MHUPOBOH KYyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPyAa M JKU3HU KaKIOro yJeHa
o01iecTBa.

B cootBercTBHE ¢ 00mmMu nensmu U npunHunamu COO coaepkanue npeamera «Xumus» (10-
11  kmaccel, ©0a30BBIi  ypOBEHb HM3YYEHHS) OpPHUEHTUPOBAHO MPEHMYIIECTBEHHO Ha
OOIIEKYIBTYpHYIO  TIOJTOTOBKY  OOyYaronuxcsi, HEOOXOAMMYIO WM i1 BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOI'O BKJIIOYEHUS B JKM3Hb COLUYMA, MPOIOJKEHHS

O6p330BaHI/IH B pa3JIMYHBIX O6J'IaCT5{X, HC CBA3aHHBIX HCIIOCPCACTBCHHO C XUMHEH.



CocCTaBIAIOMUME MpeaMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «Opranudeckas XUMHUS» U
«O011ast 1 HEOpraHUYEeCKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHUH 110 HEOPIraHUYECKON XUMHHM (C BKIFOUEHHEM 3HaHUM U3
oOmell XUMHMM) W OpraHudyeckod xumuu. POpMHpPOBaHHE MAHHOW CHUCTEMbl 3HAHUN TNpU
U3yYCHUH TpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIIMX IOHATUHM, 3aKOHOB U Teopuil xumuu. CTpyKTypa COAEpXaHHUs KypCOB —
«Oprannueckas xumus» 1 «OO0mIast 1 HeopraHudeckass XumMus» cpopmMupoBaHa B IPOrpaMMe 110
XMMHUH Ha OCHOBE CHUCTEMHOIO MOJX0/Ja K HM3Y4YEHHIO y4yeOHOro mMartepuaia M OOyCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeeNEHHbIX TEOPETUYECKUX YPOBHAX. B
Kypce OpraHM4eCKOM XHMMMM BEIIECTBAa PACCMATPUBAIOTCA HAa YPOBHE KIIACCHUECKOW TEOPUH
CTPOEHHsI OPTaHMYECKUX COEIMHEHHMH, a TAKXKE Ha YPOBHE CTEPEOXMMHUYECKHX M JIEKTPOHHBIX
IIPEJCTaBICHAN O CTPOCHUH BEILECTB.

B npeamere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCs W3YUYEHHBIH HAa YPOBHE OCHOBHOIO
o0rmiero o0pa3oBaHUs TEOPETHUECKUI MaTtepHrai M (PaKTOJIOTHYECKHE CBEACHUS O BEIIECTBAX M
XUMHUYECKON peakuuu. Tak, B uacTHOCTH, B Kypce «OOmass M HeopraHuyeckas XHUMHUS»
o0yJaromumcs IPeJOCTaBIIAETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOJUUECKOro 3aKOHA C
00IIETEOPETUYECKUX U METOJJOJIOTMYECKUX MO3UIMMN, Ty0Xke MOHATh UCTOPUYECKOE N3MEHEHHE
(GYHKIMA ATOrO 3aKOHa — OT 00OOIIaroIIel 10 OOBSCHSIONEH M mporHo3upyromiei. Enxunas
CHCTEeMa 3HAHHUKM O Ba)KHEHIIMX BEHIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX U NMPUMEHEHUH, a
TaK)KE 0 XMMHUUYECKHUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX NMPOTEKAHUsS JOIMOJHAETCS B
kypcax 10 m 11 kjaccoB simeMeHTaMM COJEp)KaHUS, HUMEIOIUMHU KyJIbTYPOJIOTMUYECKHH U
NPUKIIAJHON XapakTep. ITH 3HAHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3U XUMUU C APYTUMU
HayKaMH, PacKphIBalOT €€ poJib B MO3HABATEIBHOW M NMPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIHTaHMIO YBaXKEHHs K IIpolLlecCy TBOpYecTBa B 00JAaCTH TEOpUH U
NPaKTUYECKUX MPUIIOKEHUNH XUMHH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MpoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh
uHGOPMAIIMI0O U TPUMEHATh €€ JAJis TOMOJIHEHUS 3HAHUW, PELICHHs] HHTEUIEKTYalbHbIX H
SKCHEPUMEHTAIbHBIX HCCleoBaTeNbCKuX 3a1ad. ConepxaHue yuyeOHOro mpeamera «XHUMHs)
JTAHHOTO ~ ypPOBHA M3y4YeHHS OpPHEHTUPOBAHO Ha (OpPMHpPOBaHHME y  OOyyarOmIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJISi TIOHUMaHUS (QHIOCOPCKUX HIEH, TaKuX Kak: MaTepHabHOe
€MHCTBO HEOPTaHMYECKOT0 U OPraHMYeCcKOro Mupa, oOyCIOBJIEHHOCTh CBOMCTB BEIIECTB HX
COCTAaBOM U CTPOEHHUEM, MIO3HABAEMOCTh IPUPOIHBIX SBJICHUMN ITyTEM DKCIEPUMEHTA U PELICHHUS
8 MpoTHBOpEeUYUil MeXAy HOBBIMHM ()aKTaMU M TEOPETUUYECKUMH IPEANOCHIIKAMHU, OCO3HAHHE
pOJIM XUMHMM B PpEIHIEHUH DSKOJOIMYECKMX IpoOiieM, a Takke mpobieMm cOepexeHus

SHEPICTUUCCKUX PECYPCOB, ChIPbiA, CO3JaHUSA HOBBIX TEXHOJIOTHI U MaTCpHraJIOB.



B mnane pemeHus 3agad BOCIMTAHHS, Pa3BUTHS M COLHUATU3AIMH OOYYAIOIIUXCS MPHHATHIC
IpOrpaMMOil MO XUMHHM THOJIXOAbl K OIpPENEICHHUIO COJEp’KaHUS U IOCTPOCHHUS IpeaMeTa
npelycMaTpuBaoT (popMupoBaHUE Yy OOYYalONIMXCS YHHBEPCAJIBHBIX YUEOHBIX JCHCTBHIA,
UMeoIMX 0a30BO€ 3HAUEHUE /IS PA3IMUHBIX BUIOB JAEATEIBHOCTU: PELIeHUs TPOoOIIeM, OKUCKa,
aHanu3a 1 00paboTKu MH(pOpMAIMK, HEOOXOAMMBIX ISl IPUOOPETEHHUS ONbITa MPAKTUIECKON U
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B [IO3HAHUU XUMHUHU.

X¥UMHS Ha YPOBHE YIJIYOJIEHHOI0 M3yYEHHUsl 3aHMMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOTro oOpa3oBanusi ydamuxcsi 10—11 kmaccoB. M3ydenume mpeamera, peaquszyemMoe B
ycnoBusix  qudGepeHIMpOBAaHHOTO, MPOPMIBHOTO  OOy4YeHHs, MPHU3BAaHO  OOECICYUTH
00111e00pa30BaTeNIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO
JUISL aJanTallud WX K OBICTPO MEHSIOUIMMCSI YCIOBHUSAM >KM3HH B COIIMYME, a TaKke JUIs
MPOAODKEHUS 00y4YEeHHs B OpTaHU3alUAX MpodeccnoHanTbHOro 00pa3oBaHus, B KOTOPBIX XUMUS
SBIISIETCS OJIHOM M3 MPUOPHUTETHBIX TUCIMIUIMH. B mporpamme no XMMHuM HazHau€HHE MpeaMeTa
«XUMHS» TOJY4YaeT MOAPOOHYH0 HHTEPIIPETALNI0O B COOTBETCTBUU C OCHOBOIIOJIAraroIIMMHU
nonoxkeHusiMu @I'OC COO o B3auMOOOYCIIOBICHHOCTH L€JEH, CONEp:KaHus, pPe3yIbTaToB
oOyueHuss U TpeOOBaHUN K YPOBHIO TOJATOTOBKU BBIMYCKHUKOB. CBUIETENHCTBOM TOMY
SBJISIFOTCS.  CIIEAYIOIIME BBINOJHAEMbIE MPOrpaMMON MO XMMHUHM (YHKIMU: HH(OPMAIMOHHO-
METOJMYECKas, peanus3alus KOTOpOH oOecreyrBaeT MOJIYYEHHE MpEACTAaBIECHUS O MLEeNsX,
coJiep’KaHuu, 001Iel cTpaTeruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHsI 00ydaroluXCsl CpeiCTBaMU
npeaMeTa, M3y4aeMoro B paMKaX KOHKPETHOTO MpoQuis; opraHU3allMOHHO-TUIAHUpYIOIIas,
KOTOpast IIpeyCcMaTpuBaeT ofpeielieHue: HPUHIUIIOB CTPYKTYpUPOBAHHUS u
MIOCJIEIOBATEILHOCTH HM3y4YeHHsI y4eOHOTo MaTepuasia, KOJMYECTBEHHBI M KAaYEeCTBEHHBIX €Tro
XapaKTEepPUCTHK;

IoaxoaoB K (1)0pMI/IpOBaHI/IIO CO,Z[Cp)KaTeJ'ILHOﬁ OCHOBBI KOHTPOJII HW OLCHKH O6paSOBaT6J'IBHBIX
JOCTIDKEHUH 00yJaromuxcsi B paMKax WTOTOBOM aTTecTalMd B (opMe eIUHOrO TOCYAapCTBEHHOTO
OK3aMcCHa 110 XMMHH.

[Tporpamma ju1st yrityOJIEHHOTO M3Y4YEHMSI XMMMU: YCTAHABIMBAeT MHBAPUAHTHOE IPEIMETHOE
coJiepikaHue, o0s3aTenbHOe ISl U3yYEHUS! B paMKax OTIENbHBIX MpoQuiel, mpearycMaTpruBacT
pacrnpenesieHue U CTPYKTYpHUPOBAaHME €ro IO KJaccaM, OCHOBHBIM COJEp)KaTelbHbIM
JTUHHSIM/pa3ienam Kypca;

JMaéT mpUMEpHOE pacnpesiesieHne yueOHOro BPEMEHHU, PEKOMEHIYEMOT0 /Il U3YUCHHS OTICIBHBIX TEM;
mpeaaracT MNPUMEpPHYI0 TIOCIEAOBATeIFHOCTh HM3YUCHHS YYEOHOro Marepuaia C Y4ETOM JIOTHKH
MIOCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3CH;

JMa€T METOMUYECKYI0 MHTEPIIPETAINIO IeJIe U 3a/1ad M3ydeHHUs IMpeAMeTa Ha YrIyOJIEHHOM YpPOBHE C
y‘IéTOM COBPEMCHHBIX IMPUOPUTETOB B CUCTEMC CPCAHCTO 06H_ICI‘O 06p3,30BaHI/I$I, CO,E[Cp)KaTeJ'H:HOﬁ

XapaKTEPUCTUKH IIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHON MPOTrpaMMBbl



cpeaHero oOmero oOpa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKkKe C y4ETOM
OCHOBHBIX BHWJIOB Y4eOHO-TIO3HABATENBHBIX JCHCTBHH O0OYyYaromerocs IO OCBOCHUIO COJCpIKaHUS
npeaMeTa.

[To BceM mo3uIMsIM B MporpaMMe 10 XMMHUHU MPETYCMOTpPEHa IIPEEeMCTBEHHOCTh ¢ 00YYeHNEM XUMHH Ha
YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl.

B cootBercTBuU ¢ KoHIenTyanbHbIMU MTONOkeHUsIMEH OT'OC COO 0 Ha3HAYCHUU MPEeIMETOB 0A30BOTO U
yrIyOonéHHOTO ypoBHEH B cucreMe anddepeHnMpoBaHHOTO OOYYeHHS Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs XMMHS Ha YPOBHE YIIIyOJIEHHOTO M3YYCHHUS HANIPABIICH HA PEaTU3aIlUI0 IPEEMCTBEHHOCTH C
MOCTIEYIOIIAM STaloM IIOJIydeHUS] XHMHYECKOTO OO0pa3oBaHUS B paMKaxX HM3YYEHHUS CIIEIUATBHBIX
€CTECTBEHHO-HAYyYHBIX W XHMHYECKUX JUCIHUIUIMH B By3ax u 10 opraHu3ammsx CpeIHero
nmpo¢)eCCHOHANBHOTO 00pa3oBaHMst. B 3TOi CBSI3M M3ydeHHE TIpeaMeTa «XUMUS» OpPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paCHIUpPeHHe W YIIIyOJieHHE TEOPETUYeCKOH W TPAKTUYECKOW IOATOTOBKH
00yJaroMmMXCcs, BBIOPABIIMX ONPEACHEHHBIA TPOQHUIL OO0ydYeHHUS, B TOM YHCIE C TIEPCIICKTHBOU
MOCTIEAYIOIIET0 TONYyYeHU XHMHYECKOro OOpa3oBaHWS B OpraHm3alusx MpodecCHOHaTBFHOTO
oOpazoBanus. B ceere TpeboBanuii ®I'OC COO K mmaHUPYyeMBIM pe3yiibTaTaM OCBOCHHWS OCHOBHOM
00pazoBaTeILHON TPOTPaMMBI  CpEeIHEro oOmero oOpa3oBaHWS M3YUCHHE TIpeaMeTa <« XHMHI)
OPHUCHTUPOBAHO TAKXXC Ha PCIICHUC 3aaad BOCIHTAHUA WM COUHUAJIIBHOI'O Pa3BHUTUA 06y‘-IaIOIIII/IXC${, Ha
¢dopMupoBaHHE y HUX OOIIEWHTEIUIEKTYAIbHBIX YMEHHHA, YMEHUH palroOHATU3aluN y4eOHOTO Tpyda U

0000IEHHBIX CIIOCOOOB AEATEIBHOCTH, UMEIOIINX MEKAUCIUIUTMHAPHBIHN, HAAMPEAMETHBIA XapaKTep.

XUMUS Ha YPOBHE YIITyOJIEHHOTO M3yYCHUS BKIIOYACT YrIIyOJIE€HHBIE Kypchl — «OpraHndeckas XUMHs» 1
«OO0m1as 1 HeopraHU4YecKask XUMUS».

[lpn ompeneneHuH MOAXOJOB K OTOOPY M CTPYKTYpHOHW OpraHHM3allMM COAEP)KaHUS STHX KypCOB B
mporpaMme 1O XUMHH 3a OCHOBY mpuHATH mojoxenns OI'OC COO o paznuuusx 6a30BOro u
yrIyONEHHOTO YPOBHEH N3ydYeHUs MpeaMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckast Xumusi» U «OO0Ias ¥ HEOPraHUYECKask XUMHS» COCTaBIISICT
COBOKYITHOCTb TPEIMETHBIX 3HAHUI U YMECHHUI, OTHOCAIINXCS K 0a30BOMY YPOBHIO M3Yy4YCHHUS MpPEAMETA.
Ota cucteMa 3HAaHWIA MOJYyYaeT ONPENeNIEHHOE TEOPETHYEeCKOEe NOMOIHEHHUE, MO3BOJISIOIIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OONbIIMHA 00BEM (hakToNOrnyeckoro marepuana. Ha yrmyOnéHHOM ypoBHE
U3ydeHHs TpeaMera oOecredeHa BO3MOXKHOCTh 3HAYMTENBHOTO yBENIWYEHHS O00bEMa 3HaHUH O
XMUMHYECKUX JJIEMCHTaX M CBOMCTBAX WX COCJAMHEHHH HA OCHOBE pACHIMPEHHS W YIIIyOJIeHHs
NPEICTABICHUH O CTPOCHUH BELISCTBA, XMMHUYECKOHW CBS3M M 3aKOHOMEPHOCTSX HMPOTEKAHUs PEaKiui,
paccMaTpMBaeMbIX C TOYKH 3PEHHMS XHMHYECKOW KHHETHKM U TEpMOIUHAMHKU. l3ydeHue
HepHoIrYeckoro 3akoHa u [leproanmdeckoil CHCTEMBI XHMMHYECKHX JJIEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHWYECKHX IMPEACTABICHUSAX O CTPOCHMM aroMa. XUMHYECKass CBS3b
OOBSCHSCTCS C TOUYKH 3pCHUS YHEPreTHYECKUX M3MEHEHHH NpH e€ 00pa30BaHUU U Pa3pyLICHUH, a TaKKe
C TOYKHU 3pEHUsI MEXaHH3MOB €€ 00pa3oBaHus. 3yueHne THIIOB peakuuil TONOIHAeTCs (POPMUPOBAHHEM

MIPECTABICHUI 00 IEKTPOXUMHUYIECKHX MPOIECcaxX H 3JIEKTPOJIM3E PACIUIaBOB M PacTBOPOB BemlecTB. B



Kypce OpraHM4YecKOil XHMHUH TPH PAacCMOTPEHHH PEaKIMOHHOW CIMOCOOHOCTH COCITUHEHUH yaemsieTcs
ocoboe BHUMaHKE BOIIPOCaM 00 IIEKTPOHHBIX (P QPeKTax, 0 B3aUMHOM BIMSHHH aTOMOB B MOJICKYJIaX W
MexaHm3Max peakuuid. Ocoboe 3HaYCHUE MMEET TO, YTO Ha COACp’KaHHE KypCOB XMMHUHU YIIyOJIEHHOTO
YPOBHSI M3YUEHHS JJisI KJIacCOB ONpeAenéHHOro mpoduis (TnaBHBIM 00pa3oM Ha HMX CTPYKTYpy H
XapakTep [OMOJNHEHWH K oOIledl cucTeMe TNpPEeIMETHBIX 3HAHMWH) OKa3blBAlOT BIMSHHE CMEKHBIE
npeaMeTsl. Tak, HampuMep, B COAEPKaHWU TpeAMeTa Uil KIACCOB XUMHKO-(H3HMYECKOTO MpPOQHIIs
Oonplioe 3HaueHHE OyAyT MMETh 3JEMEHTHl yueOHOro marepuana mo ooOmeil xumuu. Ilpum u3ydeHun
npeaMeTa B JaHHOM Cllydae aKkIEHT OylIeT caeaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB
U TEOpUH B XUMHUHM M B (PU3UKE: aTOMHO-MOJICKYJSApHas Teopus (MOJEKyIspHas Teopus B (HU3HKE),
3aKOHBI COXpPaHEHHsS MAacChl W JHEPIUH, 3aKOHBl TEPMOJMHAMMKH, 3JEKTPOJIM3a, MPEICTABICHUS O
CTPOCHHH BEIECTB U Jpyroe. B comepkaHuu npeamera sl KJIacCOB XUMHUKO-OHOIOTHYECKOTO PO
Oompummii y#enbHBIM Bec OyaeT HMMETh OpraHuueckas xuMusi. B sToM cinydae mnpeaocTaBisieTcs
BO3MOXKHOCTh I OoJjiee OOCTOSATENBHOTO PAacCMOTPEHHS XUMHYECKOH OpraHu3aluil KIETKH Kak
OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMST, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK
TUMH[TEL, OENKH, YrIIeBOAbI, HyKJIEMHOBBIE KUCIOTH U Apyrue. [Ipn 3ToM 3HaHUS 0 cocTaBe M CBOWCTBAX
MpEeACTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB CIY)KAT OCHOBOM ISl U3yYEHUSI CYLIHOCTH
nporieccoB (hOTOCHHTE3A, TBIXaHHS, TUIIEBAPCHHUS.

B nnane ¢popMupoBaHusi OCHOB HAyYHOTO MHPOBO33PECHUS, OCBOCHHUS OOIIEHAYYHBIX METOJIOB MO3HAHUS
U OMNbITa MPAKTUYECKOTO NPUMEHEHHUS HAy4yHbIX 12 3HaHMNA uU3ydYeHHE MpeaMeTa «XUMHUS» Ha
yriIyONEHHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C y4eOHBIMH HpeAMETaMH, BXOIAIIMMHU B
COCTaB TpeIMETHBIX oOnacTeil «EcTecTBeHHOHAYYHBIE MPEAMEThI», «MareMaTuka U WHPOPMATHKA» H
«Pycckuil s3bIK U IUTEpATYypay.

[Ipu wm3ydeHnn ydeOHOTO mpenMeTa «XWUMHUS» Ha YIIYONIEHHOM YpOBHE TaKke, Kak Ha YpOBHE
OCHOBHOTO W cpemHero obomero obpa3zoBanus (Ha 06a30BOM ypoBHE), 3amadeii TEPBOCTEIICHHOM
3HAYUMOCTH SBJsIeTCs (POPMHUPOBaHNE OCHOB HAYKH XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOMN JIEATEIbHOCTH Y€JIOBEKA U OJJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYphl. PelieHue 3toi
3a/a4d Ha YriyOJN€HHOM ypOBHE HW3y4UEHHS MpEeaMeTa MPEAIoaraeT pealn3andio TaKuX Ieled, Kak:
(hopMHpoBaHKe NPEACTABICHHI: 0O MAaTePHaIbHOM EIMHCTBE MHUpa, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH
SBIIEHUH MIPHPOJIBI, O MECTe XMMHH B CHCTEME €CTECTBEHHBIX HayK M €€ BeAyIleH posrd B OOECTIeUeHHUH
YCTOMYMBOTO PAa3BUTHS 4YEJIOBEYECTBA: B PEIICHUHM MPOOJIIEM 3KOJIOTUYECKOH, JHEPreTUYECKON W
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEAWIMHBI, CO3JaHMHM HOBBIX MAaTE€pPHAaJIOB, HOBBIX HCTOYHHUKOB
9HEPTuU, B 00ECHCUCHUH PalOHAIBLHOTO MPUPOJIONONL30BaHUs, B (POPMUPOBAHUN MHPOBO33PEHUS H
o0Iel KyJIbTyphl YeloBeKa, a TAKKe HKOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOJHON Cpefe; OCBOEHHME CHCTEMBbl 3HAHHM, JIeXKalluX B OCHOBE XUMHUYECKOH cocTaBisAroIien
€CTECTBEHHO-HAY4YHON KapTUHBI MUpA:

(hyHIAMEHTaNbHBIX TOHSATHIA, 3aKOHOB W TEOPHHA XHMHH, COBPEMEHHBIX MPEICTABICHUA O CTPOCHUHU
BEIIECTBA HAa PAa3HbIX YPOBHSIX — AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O

TEPMOIUHAMHUYCCKHUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUA XUMHUYCCKUX peaKuHﬁ, o



XUMHUYCCKOM PaBHOBECHH, pPACTBOpaX M JMCICPCHBIX CHCTEMaX, 00 OOIIMX HAy4YHBIX MPHHIUIAX
XUMUYIECKOTO TIPOU3BOJICTBA;

(hopMupoBaHUe y 00yJarOIIUXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUYECKHUX
3HAaHUH JUIsI OOBACHEHHS KIIIOYCBBIX MJEH M mpoOsieM 13 cOBpeMEHHOH XWUMUM, Ui OOBSICHCHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UIMEIONINX €CTeCTBEHHO-HAYYHYIO IPUPOTY; TPAMOTHOTO PEIICHUS MPOOIIeM,
CBSI3aHHBIX C XMMHEH, IPOTHO3UPOBAHUS, aHAIM3a M OLECHKU C MO3MIIMI YKOJIOTMYECKONW 0e30MacHOCTH
MOCTICICTBUH OBITOBOWM M MPOW3BOACTBEHHOW JAEATEIHHOCTH YEJIOBEKa, CBA3aHHOW C XUMHYECKUM
MPOU3BOJICTBOM, HCIIOJIB30BAaHUEM M TIepepabOTKON BEIIECTB;

yrIyOlleHue TPEACTaBICHAN O HAYYHBIX METOJaX MO3HAHWS, HEOOXOIUMBIX IS MPHOOPETeHU yMEHUH
OPHUEHTHUPOBATHCS B MUPE BEIICCTB U OOBSICHEHHS XMMHYCCKUX SIBJICHHH, IMEIOIIINX MECTO B IIPUPOJIC, B

MPaAKTUYECKOMN JIeATeIbHOCTU U TIOBCETHEBHOM KU3HH.

HEJU U 3AJAYU YUEBHOT'O IPEIMETA «XUMMUS»

B mpakTrke mpenojaBaHus XHMUHM Kak Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHWs TaK M HA YPOBHE
CpeiHero 00Iero o0pa3oBaHus, MPU OMPEACICHUHN COACPKATEIBHOW XapaKTePUCTUKHU el H3ydeHUs
MpeaMeTa HalpaBlieHHEM IEePBOCTENCHHON 3HAYMMOCTH TPAIUIIOHHO TpHU3HAETCS (QOpPMHpPOBaHHE
OCHOB XMMHYECKOW HAYKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMWS, NMPAKTUICCKOU JEeSITEIbHOCTH
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyabTypbl. C METOAWYECKOW TOYKH 3PEHUS] TaKOi
MOJIXOJT K ONPEICTICHUIO TIeJIel N3yUeHHUs IPeIMETa SIBISICTCS BIIOJTHE OTIPaBJIaHHBIM.

'maBHBIMU LENSIMU U3YYCHUsS TIpeAMeTa «XUMHSI» Ha ypPOBHE CpeaHero oOmiero oOpa3oBaHus Ha
06a30BOM ypPOBHE SIBIISIOTCS:

(hopMUpOBaHUE CHCTEMbl XMMUYCCKHX 3HAHUH KaK BaXHEUIICH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTuHbl MHpPa, B OCHOBC KOTOpOI‘/‘I JIC)KAT KIIIOUCBBIC ITOHATUS, (bYHI[aMeHTaJII)HBIC 3aKOHBI U TCOpUUN
XUMHH, OCBOCHHE S3blKa HAyKH, YCBOCHHE W IIOHHMMAaHUE CYIIHOCTH JIOCTYIHBIX 0000IIeHHI
MUPOBO33PCHUECKOT0  XapakTepa, O3HAKOMJICHHE C MCTOpUEH WX Pa3BUTHA H  CTAHOBJICHUS;
(hopMupoBaHUE W pa3BUTUE MPEICTABICHUI O HAYYHBIX METOJAaX IMO3HAHHS BEIIECTB M XUMHUYECKHX
peakIuii, HeOOXOAUMBIX JJIsi TPUOOPETCHUSI YMEHUI OPHEHTHUPOBATHCS B MUPE BEIIECTB U XMMUYECKHIX
SIBJICHUH, UMEIOIUX MECTO B MIPUPOJIC, B MPAKTUIESCKOMN M TOBCETHEBHOM JKU3HHU;

pa3BUTHE YMEHHUIA U CITIOCOOOB JCSITETLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHHEM XUMUYECKOTO
IKCIIEPUMEHTA, COOIOICHUEM MIPABUIT 0€30MACHOTO OOPAIIICHHS C BEIECTBAMH.

CopeprkarenbHas XapaKTEpPUCTUKA IeJIed U 3a7]ad U3yUeHUs IIPeIMeTa B MporpaMMe 1o XMMHUH YTOYHEHA
U CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH MPHOPUTETAMH B CHCTEME CpEIHEro oOmiero
obpazoBanus. CerojHs B TMPEMOJABAHWM XUMHUA B OOJbIICH CTENEHM OTAAETCS TMPEANOYTCHUE
MPAKTHYECKOW KOMIIOHEHTE COJCp)KaHHs OOydYeHHs, OPHUCHTHPOBAHHOW Ha TOATOTOBKY BBIMTyCKHUKA
00111e00pa30oBaTeIbHOW  OpPraHMW3aliK, BIAJACIONICT0 HE HA0OpPOM 3HAHHWH, a (QYHKIMOHAJIBHOM

T'paMOTHOCTBIO, TO €CThb crocodamu u YMEHUAMU aKTUBHOT'O IMOJTYUCHUS 3HAHUH U MMPUMCHCHUA UX B



peanbHOM KU3HM JUIsl pELICHUs IPAKTUYECKHUX 3aJad. B 3TOH CBSA3M NpU U3ydEHUU MpeaMeTa «XUMUs»
JOMUHHPYIOIIlEe 3HAUCHHUE IPHOOPETAIOT TAKKE 1M U 33/Ia4H, KaK:

ajanranus  oOydYaloluxcs K YCJIOBHUSM JMHAMUYHO pa3BHBAIOIIEIOCs Mupa, (popMupoBaHue
WHTEJUIEKTYalIbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOW K  camMooOpa3oBaHWIO, COTPYAHHUYECTBY,
CaMOCTOSITCJIbHOMY TPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KH3HCHHBIX CHTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMH U UX ITPHUMEHEHHUEM;

dbopmupoBaHre y OOy4arOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIUI), HMEIOIINX
YHHBEpCAIbHOE 3HaYeHHE ISl Pa3INYHBIX BUIOB JIEATEIBHOCTU: PEelIeHus mpobiieM, MONCKa, aHallu3a H
00paboTku MH(OPMAIIUH, HEOOXOJUMBIX Ul MPHOOPETCHHS OIbITa IEATSIILHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHWH XHMHUH, a TaKKE IS ONEHKH C TO3WIHK JKOJOTHYECKOH Oe30macHOCTH
XapakTepa BIMSHHS BEIIECTB M XMMHUYECKUX MPOIECCOB HA OPraHU3M YeIOBEKa M MPHUPOIHYIO CPELy;
pa3BUTUE NO3HABaTE/IbHbIX UHTEPECOB, MHTENNEKTYasIbHbIX U TBOPYECKMX CMOCOBHOCTEN 0byYatoLWmUXcs:
CNoCoBHOCTM CaMOCTOATENIbHO NPUOBPETaTh HOBblE 3HAHUA MO XMMUW B COOTBETCTBUU C MKU3HEHHbBIMU
noTpebHOCTAMM, MCNO/b30BaTh COBPEMEHHble MHOOPMALLMOHHbIE TEXHONOTUM A/ MOUCKA M aHanu3a
y4ebHOM MU Hay4YHO-MONYAAPHOM MHPOPMALMN XMMUYECKOTO COAEPIKAHUS;

(bopMupoBaHue W pa3BUTHE Yy OOYYAIOMIMXCS AaCCONMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOIIOAATeTHHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOJHMMBI, B YaCTHOCTH, TPHU
TUTAHUPOBAHUH U MTPOBEJCHUH XUMHUYECKOTO SKCIICPHMEHTA;

BOCIIHTaHUE y 00ydJaromuxcs yOeKAEHHOCTH B TYMAaHHUCTHYECKON HAIPABICHHOCTH XUMHH, €€ Ba)KHOU
pOMM B pEUICHHH TJIOOANbHBIX MPOOJIEM PaIMOHAIBHOTO TPUPOIOIOIB30BAHUS, ITOMOTHEHHUS
SHEPTeTHYECKUX PECYPCOB W COXpaHEHHWs TPHUPOJHOTO PaBHOBECHS, OCO3HAaHUS HEOOXOAWMOCTH
0epeXKHOTO OTHOIIEHUS K MPUPOJIE U CBOEMY 3JIOPOBBIO, a TAKKE MPUOOPETEHNUS OIbITa UCIIONB30BaHUS
MOJYYCHHBIX 3HAHWW IS TPUHSATHS TPAMOTHBIX PEIICHUH B CHTYallMAX, CBSA3aHHBIX C XUMHUYECKHMHU
SIBIICHUSIMIL.

Tpu uzyuenuu yuebnoeo npeomema «Xumusy Ha yeryonénHoMm YposHe maKoice, KaxK Ha YPOGHE OCHOBHO20
U cpeoneco obueco obpazoeanuss (Ha 6a3080M YposHe), 3adauell NepPEOCMeneHHOU 3HAYUMOCTU
saensgemcsi  hopmupoganue OCHO8 HAYKU XUMUU KAK OOAACHU COBPEMEHHO20 eCMecmE03HANUS,
NPAKMU4eckol 0esimeabHOCMU Yel08eKa U 00H020 U3 KOMHOHEHMO8 MUPOBOU KYIbmypbl.

Pewenue smoil 3a0auu na yenyoaéunom yposme usyuenus npeomema npeonoidaeaem pearu3ayuio maKux
yenetl, Kax:

Gopmuposanue npeOCMAGIEHUN: O  MAMEPUATLHOM — eOUHCBe  MUpa, 3aKOHOMEPHOCHAX U
NO3HABAEMOCMU AGNIEHUL NPUPOObL, O Mecme XUMUU 8 CUCeMe eCIeCmBeHHbIX HAYK U e€ gedywell poau
6 obecnedeHuu YCMOUYUBO2O pPA3GUMUS  HeNI08eYecmsed: 6 peuleHuu npoonem IKOI0SUYECKOll,
9HepeemuyecKkol U Nuwesol 0e30NACHOCMU, 8 DPA3BUMUU MeOUYUHbL, CO30AHUU HOBbIX MAMEPUdos,
HOBbIX UCHOYHUKO8 SHEp2ul, 6 00eCHeueHUU PAyUOHATbHOZ0 NPUPOOONOAb308AHUS, 6 (DOPMUPOSAHUU
MUPOBO33PEHUsL U 00Well KYIbmypbl 4eN08€eKd, d MAKIHCE IKON0SUHECKU O0DOCHOBAHHO2O0 OMHOUIEHUS K
ceoeMy 300p06bI0 U NPUPOOHOU cpede;, 0CB0eHUEe CUCMEMbl 3HAHUL, NeHCAuux 8 OCHO8e XUMUYECKOU

cocmasﬂ}nou;eﬁ ecmecmeeHHo-Haylmoﬁ KapmuHbl Mupa. qbyH()ameHmaﬂbelx I’lOH}Zml/llZ, 3AKOHO6 U



Meoputl XUMUlY, COBPEMEHHbIX NPeOCMABLeHUll 0 CIMPOEHUL 8eWeCTNBA HA PA3HBIX YPOBHAX — AMOMHOM,
UOHHOMOIEKYISIPHOM, HAOMOICKYISAPHOM, O MEPMOOUHAMUUCCKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX
NPOMEKAHUSL XUMUHECKUX Pearyull, 0 XUMULECKOM PABHOBECUU, PACTNEOPAX U OUCNEPCHBIX CUCeMax, 00
00WUX HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEd; (PopMuUposanue y 00y4armuxcsa 0Co3HaAHHO20
NOHUMAHUSL BOCMPEOOBAHHOCTNY CUCEMHBIX XUMUYECKUX 3HAHUU 015 0OBACHEHUs KIo4esvblx uoeu u
npoobnem cospemeHHoU xumuu, 018 00bACHEHUs. U NPOSHOZUPOBAHUSL SIGNEHUL, UMEIOWUX eCTNeCH8eHHO-
HAYYHYIO NPUPOOY; 2PAMOMHO20 PEUEHUst RPOBIeM, CEA3AHHBIX C XUMUEH, NPOSHOUPOBAHUSl, AHAIU3A U
OYEHKU C HO3UYUL IKOJI0SUYECKOU 0e30nacHocmu nociedcmeull Obimogou U NpPou3B00CMEEeHHOU
0essmeNbHOCMU YeN08eKd, C6A3AHHOU C XUMUYECKUM NPOUZEOOCHEOM, UCHOIb30SAHUEM U NepepabomKol
sewecms,; yenyonenue npedcmasieHutl 0 HayYHbIX Memooax NO3HAHUS, HeOOX0OUMBbIX O NPpUOOpemeHuUs
VMEHUIL OPUEHMUPOBAMbCSL 8 MUPE BEUeCms U OOBSICHEHUS. XUMUYECKUX AGNeHUL, UMEIOWUX Mecmo 6
npupooe, 8 NPAKMuUYecKoll OessmelbHOCMU U HOBCEOHEEHOU HCUSHIL.

B nnane peanuzayuu nepgoouepeouvlx OCNUMAMENbHBLIX U PA3GUSAIOWUX  (DYHKYUL  YelOCHHOU
cucmemul cpedHe2o 00wWe20 00pPA306AHUSL NPU UYYEHUU NpeoMema «Xumusy Ha YenyOnéHHOM YpoeHe
0Co0YI0 aKMyaiIbHOCMb NPUOOPemalom makue yeuu U 3a0a4u, Kaxk: e0Cnumanue y0excoénHocmu 6
NO3HABAEMOCIU AGLEHULL NPUPOObL, VEANCEHUS K NPOYECCcy Meopyecmsa 6 00IACmu meopemudeckux u
NPUKAAOHBIX — UCCIEO008AHULL @  XUMUU,  DOPMUPOGAHUE  MUPOBO33PEHUs,  COOMBEMCMEYIOUe20
COBPEMEHHOMY YPOBHIO PA3BUMUSL HAYKU, PA36UMUEe MOMUBAYUU K 0OVUEHUIO U NO3HAHUIO, CNOCOOHOCTEL
K CAMOKOHMPOTIO U CAMOBOCHUMAHUIO HA OCHOBE YCEOCHUSI 00WeUeo8euecKuX YeHHOCmell, pa3eumue
NO3HABAMENbHLIX UHMEPECco8, UHMELIEKMYANbHbIX U MEOPYECKUX CHOCOOHOCmEN  00yuaiouuxcs,
Gopmuposanue y HUX COHAMENbHO20 OMHOUWEHUL K CAMO0OPA308AHUIO U HENPEPLIBHOMY 00PA3Z06AHUIO
KaK YCIOBUIO YCHEUHOU NPOPECCUOHATbHOU U  00uecmeeHHol [LeATeNbHOCTU, OMBEenCmMEeHH020
OMHOUEHUSL K C80EeMY 300P0BbI0 U NOMPEOHOCMU 8 300p08OM 00Opa3e dHCU3HU, hopmuposane ymeHul u
HABLIKOG PA3YMHO20 NPUPOOONONIb308AHUS, PA3GUMUE IKOJO2ULECKOU KYIbMYpPbl, NPUObpemenue onvlma

06W80m8€HHO-}’10Jl€3H011 IKONO2UHECKOU 0esiMenlbHOCU.

Henu u 3anaun n3ydeHus npeaMera «XUMHUs» MOMYyYHIIN MOAPOOHYI0 METOAMYECKYI0 WHTEPIIPETAIHIO B
pasgene mporpaMMmbl «llmaHMpyeMble pe3yabTaThl OCBOSHHS IpenMeTa», Ojaromaps demy oOecredeHo
4ETKOE MPEJCTABICHUE O TOM, KaKHWE 3HAHMA M YMEHHUS HUMEIOT MPSMOE OTHOIICHHE K peaau3aluu
KOHKPETHOM 1enu.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YYUEBHOM IIJIAHE

B cucreme cpemnero ooOmiero oOpazoBaHHs «XUMHS», W3ydaemas Ha 0a30BOM YpOBHe, MpH3HAHA
00s13aTebHBIM yYEOHBIM TIPEMETOM, BXOSAIIMM B COCTaB NpeAMeTHOH oOmactu «EctecTBeHHBIC
Haykm». OOIee 9UCIIO YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHHUs XuMuu — 68 dacos: B 10 xmacce — 34
yaca (1 wac B Henemo), B 11 ximacce — 34 vaca (1 yac B Hezemo).

VYueOublii npeamer «XuMus» yriryOaEHHOTO YPOBHS M3YUeHHS BXOIUT B COCTaB MPEIMETHOH 001acTH
«EctectBeHHbIe Hayku». Ero m3ydeHrne mpeayCMOTPEHO B KJaccaX €CTECTBEHHOHAYYHOTO MPOQWIIA,

HallpuMEp XUMHUYCCKUX, XUMHKOOHMOJIOTHYECKUX U MEIUIIMHCKUX. B 3THX Kitaccax HU3YYCHUE TaHHOI'O



npeaMeTa MpeayCMOTpeHo B 00bEMe yueOHOW Harpy3ku He MeHee 3 4 B Henento. O0Iee 4ruciIo 4acos,
PEKOMEHJOBAHHBIX JUIA U3y4eHHSI XMMUHU Ha yriIyOon€HHOM ypoBHe, — 204 gaca: B 10 ximacce — 102 gaca
(3 gaca B Hepemo), B 11 xiacce — 102 yaca (3 gaca B HeZIEIO).

[Tpu GopmupoBaHur 00pa30BaTENBEHON OpraHU3aLUed MyIbTUIPOPHILHOTO yueOHoro iaHa it 10 u
11 knaccoB ycTaHaBnMBaeTcs yueOHas HAarpy3ka 1o IpeaMeTy «XUMHsS» A 0a30BOro YpOBHS B 00beMe
1 yac B Henenmo (34 4 B rof), a s YriyOnEHHOTO YPOBHS CIEIYIONUM 00pa3oM: 1 yac B HEJEITIO 33 CUET
obs3aTenpHOi yactu OOIl COO u 2 wgaca 3a cuer yactu OOIl COO Ha nomomHHUTENbHBIE y4eOHBIE
npeaMeTsl. Takum o0pazom, i 00ydaromuxcs, BEIOpaBIIMX YrayOJN€HHOE U3yYeHHUE XUMHUH, ydeOHas
Harpyska ycTaHaBJIHMBaeTcs Takxke 3 yaca B Heaenro (102 u B rox), 5TO NpaBOMEPHO, €CJIM MaKCUMaJIbHasI
yyeOHas Harpy3Ka He MPEBHILACT MAKCUMAJIBHO TOMYCTUMYIO YUeOHYIO Harpy3Ky B HEIEIIO.
MNJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOT'O NIPEJMETA «XUMMUS»

OI'OC ycranapnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OOYYAIOIIUMECS TPOTPaMM CPEIHETro
obmiero 00pa3oBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM W MpPeAMETHBIM). [lomydeHme XMMHYeCcKOTro
oOpazoBanusi 0a3upyeTcs Ha OCHOBHBIX JMIAKTHYECKUX TNPUHIOMNAX OOy4deHus (HAy4dHOCTH,
CHCTEMHOCTH, CHCTEMAaTHYHOCTH, JOCTYITHOCTH, CBSI3M TEOPHH C MPAKTHKOW, HATJISHOCTH M JIp.), Ha
NPUMEHEHNH COBPEMEHHBIX 00Pa30BATENBbHBIX TEXHOJOTUH C y4EeTOM MEXaHHM3MOB JOCTHKECHHUS BCEX
TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM mporpammel. HaydHo-meronndeckon
OCHOBOHM il pa3paboTKH IUIAHHPYEMBIX pE3yJAbTaTOB OCBOCHHUS IPOrpaMM CpEIHEro OOIIETOo
00pa3oBaHus SBIISIETCS CUCTEMHOACATENILHOCTHBIN MOIXOI.

JINYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-ACATEILHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUSI TIpenMeTa «XUMHS» Ha YPOBHE CpPEIHEro oOLIero oOpa30oBaHUS BBILACICHBI CIIEAYIOIIUE
COCTAaBIISIOIINE:

0CO3HAaHUE O0YYaIOLUIMMUCS POCCUHCKON IpakJaHCKOH MICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIICHUIO;

HaJIM4Me MOTHUBALMH K 00yJIEHHIO;

LIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHH JTMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH M
HUCTOPUYECKAX Tpaaunuid 0a30BOM HAYKM XHMHH, TOTOBHOCTh M CIIOCOOHOCTh OOYJarOIIMXCS
PYKOBOJICTBOBATLCSI B CBOEH JIESATEIBHOCTH IEHHOCTHO-CMBICTIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU
[EJIOCTHOM cHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJTMYMe MPaBOCO3HAHMS SKOJIOTHYECKOM KYJIBTYPHI M CTOCOOHOCTH CTaBHTH L€ U CTPOUTD KU3HECHHBIE
TUIAHBL.

JInyHOCTHBIE pe3yibTaThl OCBOCHHUS NpeAMeTa «XUMHA» JOCTHIalOTCs B E€AWHCTBE YUeOHOW U
BOCITUTATENILHOW  JesitenbHOCTH  OpraHu3alii =~ B~ COOTBETCTBUHM € T'YMaHUCTUYECKUMH,
COLMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU M HEaTaMH POCCHUICKOTO TPa)KIaHCKOTO
o0IecTBa, MPUHATHIME B 00IIECTBE HOPMaMH U MPaBUIIaMH MOBEACHUS, CIIOCOOCTBYIOIIMMH ITpoIieccam

CaMOIIO3HaHusA, CaMOPAa3BUTUA U HPABCTBCHHOT'O CTAHOBJICHUS JINYHOCTHU 06yqaroumxc;1.



JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS TpeaMeTa «XHMHUS» OTPaKalT COOPMUPOBAHHOCTH OIBITA
IMO3HABATCIFHOU U HpaKTquCKOﬁ JCATCIIPHOCTH 06yqa}01u1/1xc;1 10 p€ajin3alii IPHUHATBIX B O6HICCTBC
HGHHOCTCI;'I, B TOM 4HCJIC B HaCTHU:

1. I'pakgaHCKOro BOCIIMTAHUSA:
0CO3HaHUSI O0YYarOIIMMHCS CBOMX KOHCTUTYLMOHHBIX NpaB U OOA3aHHOCTEH, YBaKEHHA K 3aKOHY H
MpaBoONoOpAAKY; IMPEACTABJICHHA O COIMAJIBHBIX HOpMax U MpaBUIaX MCEKINMYHOCTHBIX OTHOIIIEHUN B
KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOH TBOPUYECKOH IEATENLHOCTH MPH CO3JaHUU YUeOHBIX MPOEKTOB,
PCHICHUN y‘le6HI)IX 1 MMO3HABATCJIbHBIX 3a/ia4, BBIIIOJHCHUU XUMUUYCCKUX IKCIICPUMCHTOB; CIIOCOOHOCTH
MIOHMMAaTh M IPUHUMAaTh MOTHBBI, HAMEPEHUs, JOTMKY M apryMEHTHl JPYTUX MpH aHAJIN3€ Pa3Iu4HBIX
BUJIOB YUEOHOMH NIesITeIbHOCTH;

2. TIaTpHOTH4YeCKOr0 BOCIIUTAHMS:
LIECHHOCTHOI'O OTHOIICHHA K HCTOPUICCKOMY U HAYYHOMY HACJICAWUIO OTE€YECTBEHHOM XUMHUH, YBAXKCHHUA K
ImpouecCy TBOpPUECTBA B obnactu TCOPUU U MPAKTUYCCKOTIO IMPUMEHCHUA XMMUH, OCO3HAHHA TOr0, 4TO
JOCTMXKCHUA HAYKH CCThb PEIYIbTaT MJIIUTCIBHBIX HaGHIOILeHHfI, KPOIIOTJIMBBIX JSKCIICPHUMCEHTAIbHBIX
IIOUCKOB, ITOCTOSAHHOI'O Tpyaa y‘IéHLIX 1 IIPAKTHUKOB; UHTEPECA U MTO3HABATCIIbHBIX MOTUBOB B ITOJIYYCHUU
U MOCJEOyIomeM aHalu3e HH(pOpMaluu O MEepedoBHIX JOCTIDKCHHSX COBPEMEHHOH OTEYeCTBEHHOM
XUMUHU;

3. JlyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, ITHMYECKOTO MOBEACHUS; CIOCOOHOCTH OLEHMBATh CUTYallUH, CBSI3aHHBIC C
XUMHUYECKUMHU SIBICHMAMH, W MPUHAMATh OCO3HAaHHBIE pELIEHUS, OPHEHTUPYICh Ha MOPAIBHO-
HPaBCTBEHHBIE HOPMBI M IIEHHOCTH; TOTOBHOCTH OLICHUBaThb CBOE IIOBEAECHHE M IOCTYIIKH CBOMX
TOBapHILIEH C MO3UIMN HPABCTBEHHBIX U NMIPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4. ®opMuUpPOBaHMSA KyJbTYPbI 310POBbA:
HNOHMMAaHUS LIEHHOCTeH 310poBOro M Oe3omacHOro oOpasa >KU3HH; HEOOXOJUMOCTH OTBETCTBEHHOI'O
OTHOLICHUS! K COOCTBEHHOMY (HM3MYECKOMY M IICHXHYECKOMY 3/0pOBBIO; COOJNIONEHHS MPaBUIT
0e3omacHOro oOpaleHrs ¢ BeUIeCTBAMH B OBITY, TIOBCETHEBHOM JKU3HU U B TPYIOBOH JesTenbHOCTH; 21
NOHUMAHUSl LEHHOCTH NpaBWJl HHAMBHAYAIBHOIO M KOJUICKTMBHOTO O€30IacHOTO TOBEACHUS B
CUTYalUsIX, YTPOXKAIOIUX 3A0POBBIO U KU3HU JIIOJIEH; OCO3HAHUS MOCIEACTBUM M HENMPUATHS BPEAHBIX
NpUBBIYEK (YNOTpeOIeHHS aJIKOTroIsl, HAPKOTUKOB, KYPeHHS);

5. TpyaoBoro BocnuTaHUS:
KOMMYHUKAaTHBHOI KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBAaTENbCKONW MAEATENbHOCTH, OOILIECTBEHHO
HOHeSHOﬁ, TBOp‘ICCKOfI U Apyrux BUAax ACATCIIBHOCTH, YCTAHOBKM Ha aKTUBHOC Yy4aCTHUC B PCHICHUN
NPAaKTHYECKUX 3a/ad COLHUAIbHOI HAIpaBIEHHOCTH (B paMKax CBOEr0 KJacca, IIKOJbI); MHTEpeca K
NPaKTHYECKOMY H3Y4YeHHUIO Mpoeccuil pa3lUdHOr0 poja, B TOM YHCJIE Ha OCHOBE NPUMCHEHHS
MPEIMETHBIX 3HAHUW [0 XUMHUHU; YBAXEHUS K Tpydy, JIOAIM Tpyda W pe3ynbTaraMm TpYAOBOU
JeSITENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYalbHOW TPaeKTOPHH 0Opa30BaHMUA,
Oynymieli mpodeccuu W peanu3alid COOCTBCHHBIX JKU3HCHHBIX IUIAHOB C YYETOM  JIMIHOCTHBIX

MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTPeOHOCTEN 0011IecTBa;



6. DK0JOrM4ecKOro BOCIUTAHUS:
9KOJIOTUYECKH IEIeCO00Pa3HOTO OTHOIICHUS K MPUPOJE, KaK HCTOYHHKY CYINIECTBOBAaHUS JKM3HU Ha
3emiie; TMOHMMAHUS TJIO0AIBLHOTO XapakTepa 3KOJIOTHYECKUX MPOOJieM, BIMSHHUS DKOHOMHYECKUX
MIPOIIECCOB HA COCTOSTHUE TPUPOIHON U CONMANIBHOMN CpeJIbl; OCO3HAHUS HEOOXOIMMOCTH UCIIONh30BaHHUS
JIOCTHKCHUH XHMHUU I PEIISHHs] BOIPOCOB PAIMOHAIBHOTO MPUPOJOIONB30BaHUS; aAKTHBHOTO
HENPUATUS JIEHCTBHUHA, TMPUHOCAIINX BpPEI OKPYXKAroIIeHd MPUPOIHON cpene, YMEHHS MPOTHO3WPOBATH
HEONMaronpusATHBIE SKOJIOTUYECKHE TOCIEICTBUS MPEIIPUHAMAEMBIX JEUCTBUI W IMPENOTBpAIIaTh HX;
HAJIMYHST Pa3BUTOTO AKOJOTHYECKOTO MBINUICHUS, DKOJOTHYECKON KYIbTYpBI, OMBITA JESITeIbHOCTH
HKOIIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS  PYKOBOJICTBOBATbCA HWMH B  IO3HABATENbHOM,
KOMMYHUKAaTUBHOW ¥ COIIMAIbHOW TPAKTHUKE, CIIOCOOHOCTH W YMEHHS AaKTHBHO IPOTHBOCTOSTH
UAEONOTHH XeMO(hOoOuH;

7. ILleHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U
00IIEeCTBEHHON TPaKTHKH;
MOHMMaHUS CHEIM(PUKNA XVUMHUA KaKk HayKH, OCO3HaHMs e€ poiu B (POPMHUPOBAHWU PaIMOHAIBLHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUU IICIOCTHOTO MPEJCTABICHUS 00 OKPYXArOIeM MHUpPE KaK O CIMHCTBE
MPUPOJBI M YEIOBEKa, B TMO3HAHWUU MPUPOTHBIX 3aKOHOMEPHOCTEH W PEIIeHHH MPoOJieM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;
yOexIEHHOCTH B 0COOOW 3HAYMMOCTH XMMUH IS COBPEMEHHOHN IMBIIIM3ANNU: B €€ TYMaHHCTUIECKOH
HANPaBICHHOCTH W Ba)XXHOH pOJMM B CO3AaHMM HOBOH 0a3bl MaTepUANBHON KYJIBTYpHI, PEIICHUU
rII00ambHBIX TMPOOJIeM YCTOWYHBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPTETHUECKOW, MUIIEBON U
HKOJIOTUYECKOH OE30I1IacCHOCTH, B Pa3BUTHH MEAWIMHBI, OOECTIEUEHUH YCIOBUH YCIENIHOTO TpyJda U
9KOJIOTHIECKH KOM(DOPTHOMN KU3HU KKIIOTO WieHa 00IIeCcTBa;
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: ITOHMMAaHHWS CYIIHOCTA METOJOB TIIO3HAaHUS, HWCIOIb3yeMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS JUIS aHaIM3a U OOBSICHEHUS
SIBIIEHUI OKPYXKAIOIIET0 MUPA U TPOUCXOIAIINX B HEM W3MEHEHHIT;
YMEHUA ACJ1aTh 000CHOBaHHBIE 3aKJIIOYEHNS HA OCHOBE Hay4YHBbIX q)aKTOB 1 UMCIOIINXCS JaHHBIX C IICJIBIO
MOJTyYSHHSI JOCTOBEPHBIX BHIBOJIOB; CIIOCOOHOCTH CaMOCTOSTEIBHO HCIONB30BaTh XMMHUYECKUE 3HAHUS
UL pemieHns TpoOlieM B  pealbHBIX JKM3HEHHBIX CHTYyallMsAX; WHTEpeca K TMO3HAHWI0 |
UCCIICZIOBATEIbCKOM JCATEIBHOCTH;
TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpPa30BaHUI0 W CaMOOOpPa30BaHHUIO, K AaKTHBHOMY
MOJyYSCHUIO HOBBIX 3HAHHWW 10 XMMHU B COOTBETCTBUHM C KM3HCHHBIMH TOTPEOHOCTSAMH, MHTEpeca K
0COOCHHOCTSM TpPYyZa B pa3iIHyIHBIX cepax mpodhecCHoHANBHOMN NeSTeNbHOCTH
METANPEJIMETHBIE PE3YJIbTATDI
MeranpeaMeTHbie pe3ylbTaThl OCBOCHHS y4eOHOTO NpenMeTa «XHMHUsS» Ha YPOBHE CPEIHEro OOIIEero
o0pa3oBaHHs  BKJIIOYAIOT: 3HAa4WMble i1 (OPMHUPOBAHHUS  MHPOBO33PEHHS  OOy4arOMIMXCS
MEXTUCIUILTUHAPHBIE (MEXIIPeIMETHbIE) O0IIeHayYHbIe TIOHATHS, OTPaXKAIOIINE IIeIOCTHOCTh HAyYHOH

KapTHHBI MHpa ¥ CIeMu(UKy METONOB MO3HAHMSA, MUCTOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,



BEIIIECTBO, PHEPIHs, SBJICHUE, MIPOIECC, CHCTEMa, HAYYHBIN (PaKT, IPUHIHI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, HCCIeI0BaHNe, HAOI0IeHIEe, N3MEPEHHE, SKCIIEPUMEHT U JIp.); YHUBEpCAIbHbIE YueOHbIE
JieiicTBus (MO3HABAaTEIbHBIE, KOMMYHHKATHBHBIC, PErYJISTUBHBIC), oOecreunBaroniue (GopMHUpOBaAHUC
(YHKIIMOHAILHOW  TPAaMOTHOCTH Y COIMAJBHOW  KOMIIETEHIIMM  OOYYaroIIUXCs;  CIIOCOOHOCTH
00y4aroMMXCcsl HUCIHOJIb30BaTh OCBOCHHBIC MEXAUCIUIUIMHAPHBIC, MHPOBO33PEHYCCKHE 3HAHUSA U
YHHUBEpCAJIbHbIC Y4eOHBbIC JEHCTBHsI B TO3HABATEIBHOH W CONMAIBHON NpakTUKe. MeTamnpeaMeTHbIe
pe3yabTaThl OTpaXkaroT OBJIAZICHUE YHUBEPCAIBHBIMU y4eOHBIMU MO3HaBaTEJIbHBIMH,

KOMMYHHKATUBHBIMHA U PETYJIATUBHBIMHA I[eﬁCTBHHMH.

Osnaodenue ynueepcaibHbIMU Y4eOHbIMU NOZHABAM EIbHBIMU 0CIICHBUAMU:

1. ba30oBBIMH JIOTHYECKHMH TeiiCTBUAMM:
CaMOCTOSITENILHO  (OPMYJUPOBATh W AKTyallM3MpPOBaTh  MpoOJIeMy, BCECTOpPOHHE  e€
paccMaTpHBaTh;
- ONpeAeNsTh LENIH AEATEIbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JOCTHKECHUS,
COOTHOCUTH pCSYJ'IBTaTLI JACATCIIBHOCTH C ITOCTABJICHHBIMU L ECIISIMU,
- UCIOJIb30BaTh IpPU OCBOCHUM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIAEIATH
xapaKTepHHe HpI/I3HaKI/I HOHSITI/IfI 158 yCTaHaBJ'H/IBaTL nux B3alMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTIENbHBIX (DAKTOB U SBICHUI;
- BBIOMpaTh OCHOBaHMA U KPUTEPUU /TS KJIACCH(PHUKAIIMN BEIIECTB M XMMUYECKHUX PEaKIIHii;
- YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3H MEXKIY U3YyUaEMbIMU SIBJIEHUSMMU;
- CTpOI/ITB JIOTHYCCKHUC paccymneHI/m (I/IHI[YKTI/IBHI)IG, I[GILYKTI/IBHLIG, 110 aHaJ'[Ol"I/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIUPOBATH BHIBOABI U
3aKITIOYCHUS
- IPUMEHSTH B MpoIlecce MO3HAHMS HCIOIb3yeMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPEACTABICHNS — XUMHUYECKUH 3HAK (CUMBOJI)
3JIeMeHTa, XUMu4eckas opMyiia, ypaBHEHHE XUMUYECKON PEaKIMH — MPHU PEIICHUH YUeOHBIX
IIO3HABATCIBbHBIX U HpaKTquCKHX 3aaa4, HpI/IMeHHTL HAa3BaAHHBIC MOJCJIBHBIC HpeI[CTaBJ'IeHI/ISI
JUTSL BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUM;

2. ba3oBBIMH HCCIAEI0BATEILCKUMHU AeHCTBUSIMU:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMSI BEIIECTB U XUMHUUICCKUX PEaKITUH;
-popMmynupoBaTh [ETM W 3aJa4d  WCCIICOBAHWS, HCIOJL30BaTh  IIOCTABJIICHHBIC U
CaMOCTOSTENILHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
Ut QOPMHPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBACMBIX CYXKICHUM;
-BJIAJIETh HABBIKAMH CAMOCTOSTEIIPHOTO I[UIAHUPOBAHHSI W  IPOBEJICHUS  yUCHUYECKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIOAATh 332 XOJO0M MpOIlecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €r0 Pe3yibTaT, (OPMYITHUPOBATH OOOOMICHWSI W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJIEITAHHON
pabore;

NPOBOOUMb PACHEMDBL. C UCNOIb30BAHUEM NOHAMUL «MACCO8As 005 Beecmsd 8 pacmeopey u
«MOJIAPHASL KOHYEHMPAYUsLY, MACChl 8ewjecmea Ul 00vbéma 2aza no U38eCmHoOM) KOAUUecmasy
sewecmea, macce uid 00BEMY O00HO20 U3 YYACMBYIOWUX 6 DeaKyuu 6eujecms, Mmenyio8oo
appexma peaxyuu; 3nHaueHus 6000POOHO20 NOKA3AMEN PACMBOPO8 KUCIOM U wenodell ¢
U3BECMHOU CMENEeHbI0 OUCCOYUAYUU, MAccbl (00béMa, Koauwecmea eeujecmed) npooykma
peaxkyuu, eciu 0OHO U3 UCXOOHbIX 8eujecms OaHO 8 GUOe pPacmeopa C ONPeOenréHHOl MACCO80U
Qoslell pacmeopéHHo2o Bewecmea uiu O0aHo 6 u3dvimke (umeem npumecu);, 00U B8bIX00d
nPOOYKmMa peakyuu, 00bEMHbIX OMHOUWEHUN 24308,



- cghopmuposannocme ymenuil codon00amsb npasuna TOIb30BAHHS XUMMYECKOM IOCYyHoH H
71a00paTOPHEIM 00OPYAOBaHKEM, a TAKXKE MpaBHiIa OOpAIIEHHUS C BEIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUTIO Ha60paTOprIX XUMHNYCCKUX OIIBITOB,

- cghopmuposanHocmes  yMeHull NIAHUPOBAMb U  GbINOJHAMbG XUMHUYECKHH OSKCHEPHMEHT
(pa3nokeHue TMepoKCHIa BOJOPOAA B MPHCYTCTBUM KaTalu3aTopa, ONpEAEICHUE Cpeibl
pacTBOpPOB BEIIECTB C NIOMOIILIO YHUBCPCAITbHOI0O MHAUKATOPA, BIMAHUC PA3JIMYHBIX (i)aKTOpOB
Ha CKOPOCTh XMMMYECKON pPEaKLUH, peaklMd HMOHHOTrO OOMEHa, KauyeCTBEHHbIE PEaKLUUU Ha
cynbdart-, kKapOOHAT- U XJOPU-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIEPUMEHTATBHBIX
3agad no temMam «Mertamis» U «Hemeramnasl») B COOTBETCTBUM C NpPaBWIAMU TEXHHUKH
Oe3omacHOCTM TMpu oOOpalleHud C BellecTBaMU U JaOOpaTOpHBIM  0OOPYIOBAHHUEM,
npeocmaenams  pe3yiabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (GopMe 3allucH ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUil U hopmyauposams BEIBOABI HA OCHOBE ITHX PE3YNIBTATOB,

Copmuposannocmsb  ymenull: camocmosmenbHo HNAAHUPOSAMb U NPOGOOUMb XUMUYECKUL
9KCnepumMeHm (npoeeoeHue peaxyuti UOHHO20 OOMeHa; NOOMEepPICOeHUe KaueCmeenHo20
COCMasa Heop2anudecKux eewjecme;, onpeoeneHue cpeovl pacmeopo8 Gewecms ¢ HOMOUbIO
UHOUKAMOPO8, U3YYeHUe GIUAHUA PA3TUYHbIX PAKMOPO8 HA CKOPOCMb XUMUUECKOU PeaKyuu;
peuienue IKCnepuUMenmanbHulx 3a0a4 no memam «Memannv» u «Hememannviy) ¢ cobniooenuem
npasun 6e30nacHozo obpawjenus ¢ Gewjecmeamu U J1aOOPAMOPHLIM  00OPYOOBAHUEM,
Gopmynuposams yenv ucciedosanus, npeocmasnAmv 6 pA3IUYHOU (opme pe3ynbmamol
9KCnepuUMeHma, AHaIUu3Uposams U OYeHUsamy Ux 00CnOBEPHOCHIb,

-chopmuposanHoCmb  yMeHUll KpUMu4ecku aHaiu3uposams XAMHUYECKyI0 HH(opMmanuio,
MoJIy4aeMyro u3 pasHbix uctounukoB (CMU, UnTepHeT u ap.);

- cchopmuposannocme ymeHuil cobr00ams npasuia 3K0JIOTHIYECKU 1e1eco00pa3HOro MOBEICHUs
B OBITY U TPYIOBOH NEATENbHOCTH B ILENSAX COXPAHEHHUS CBOErO 3JI0pPOBbS U OKpYKarollen
IIPUPOJIHOM Cpezbl; OCO3HABATh ONACHOCTh BO3JEHCTBHS Ha JKHUBbIE OPIaHU3MbI ONPEACIEHHBIX
BellecTB, NoHMMas cmbica mnokaszarens I[IJIK (mpeaenpHOi pomycTUMO#l KOHIEHTpaIUM),
NOACHAMb HA IPUMEPAX CIOCOObI YMEHBIICHUS U MPEIOTBPALLCHHUS UX BPEIHOIO BO3ACHCTBUS
Ha OpPraHu3M YeJIOBEKa;

cpopmuposannocms  yMeHull. codnooams npasuid NoAb308aHUS XUMUYECKOU Nocyool u
nabopamopHuiM  000py008aHUeM, O00paweHuss ¢  Beuwjecmeamu 8 COOMBEMCmeUU ¢
UHCMPYKYUAMU NO  BLINOJHEHUIO  J1AOOPAMOPHLIX  XUMUYECKUX ONbIMO8,  IKON02UYECKU
yenecoobpasno2o nogedeHus 6 Oblmy U mMpyoo8ol O0esmerbHOCMU 8 YelsX COXPAHEHUS C80e20
300p06bs, OKpydicaroweu NPUPOOHOU Ccpedbl U OOCMUNCEHU €€ YCMOUUUBO20 PA3GUMUSL
0CO3HABAMb ONACHOCMb MOKCUYECK020 OeUCmeUsi HA JHCUsble Op2aHUsMbl ONpeOenéHHbIX
HeopeaHuyecKux eewjecms, noHumas cmvici nokazamens IIJ[K (npedenvHoii Ooonycmumou
KOHYeHmpayuu), copmMuposanHocms YMeHULl: OCYWeCcmeisaims YeleHanpasienHblll NOUCK
XUMUYECKOU UHGOPMAYUU 8 PASTUYHBIX UCTIOYHUKAX (HAYYHAA U YUeOHO-HAYUHAsA Tumepamypa,
CMU, Humepnem u Op ), Kpumuyecku aHAIUUPOBAMb XUMUYECKYI0 UHGopmayuro,
nepepabamuléams eé u

UCNONIBL308AMb 8 COOMBEMCMBUU C NOCNABIIEHHOU YUeOHO 3a0ayell

- JUIsl 00YYarOIIUXCS ¢ OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU 37J0POBbSI: YMEHUE MPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX IMO3HAHHS BEUIECTB U XUMUYECKUX SBIICHHIA;

- 7S CHENbIX W CIA0OBUAAIIMX OOy4arollUXcs: YMEHHE HCIOJIb30BaTh PeNbe(HO TOUYEUHYIO
cucremy obo3nauenuit JI. bpains mist 3anucu xumuyeckux opmyi. Pesynbratel 00ydeHus Ha
0a30BOM ypOBHE OpPHEHTHPOBAHbI Ha OOILIYI0 (YHKIMOHAIBbHYIO I'PaMOTHOCTb, MOJTyYEHHE
KOMIIETEHTHOCTEH JIJIsl TIOBCEAHEBHON XU3HU M 00Iero pa3Butus. Pesynbratel oOydeHHs Ha
yri1yOJaEHHOM YpOBHE OPUEHTHPOBAHBI HA MOTy4Ye€HHEe KOMIETEHTHOCTEH [T MOCIe yoei
npohecCuoHaIbHON NEATENIbHOCTH KaK B paMKaxX JaHHOW ImpeaMeTHOW o0jacTH, Tak U B
CMEXHBIX C HEell 00acTsXx.



COAEP/KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD» _
10 KIIACC «OPTAHUYECKAS XUMUS» BA3OBbIN YPOBEHD

TeopeaneCKne OCHOBBI opraaneCKoﬁ XUMHUH

ITpenmeT opraHM4ecKoOl XUMUU: €€ BOSHUKHOBEHNUE, PA3BUTHE U 3HAUEHUE B MTOJIyYEHUU HOBBIX
BEIIIECTB U MaTepuayioB. Teopus CTpoeHHs OpraHuveckux coenuHeHud A. M. byrtiepoBa, eé
OCHOBHBIC TMOJIOKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHWYECKHX BeEmIecTB. [ omojorus,
M30Mepusl. XMMHUUYECKAs! CBSA3b B OPTaHUYECKHUX COEIMHEHUSIX — OJUHAPHBIC U KPATHBIE CBS3H.
[IpencraBienue o kiaccu(UKAMU OPraHUYECKUX BemlecTB. HoMEeHKIIaTypa OpraHHYecKuX
COEIMHEHMH (cucTeMaThyeckas) v TPUBUAJIbHbIE HA3BAaHUSI BaXKHEUIINX MpeIcTaBUTeNeH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJIbl U3YYEHHS BEIIECTB M WX IPEBPAILCHUI: O3HAKOMIIEHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB U MaTepUalaMi Ha UX OCHOBE; MOAETHUPOBAHNE MOJIEKYII
OpraHMYECKHUX BEILIECTB; HAONIOJCHHE U ONUCAaHHME JEMOHCTPALIMOHHBIX OIMBITOB IO
NPEBPAILCHUIO OPTaHUYECKHUX BEILECTB IPH HAarpeBaHUU (TUIaBieHUe, 00yTIINBaHUE U TOPEHUE).
YraeBogopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — IpocTenIne
MPEICTaBUTENN AIKaHOB: (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA (peaKuu 3aMeIIeHUs U

TOpEHMS ), HAX0XKAECHNUE B IPUPOJIE, TIOTYUEHUE U IPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTMUYECKUI psAl. DTWIEH M IPONWIEH — IpocTeiliune
NPEJCTaBUTENIN AJIKEHOB: (U3MUYECKUEe W XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHNUS, THIpaTalliy, OKUCIIEHUS U MOJIMMEPU3ALINN), TIOIYYEHUE U IPUMEHEHUE.
Aaxaauensl. byragmen-1,3 u wmetwiOyramguen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakuus noiaumepusanun). IloaydeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.
AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTUYECKHUM psifl. ALIETUIEH — MPOCTEHIIIHIA
NpeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3MUYECKHE M XMMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIUN, TOPEHUSs ), TOJIyYeHHUE U IPUMEHEHUE.

Apensbl. benzonm: cocraB, crpoeHue, (U3MYECKME W XUMHYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUSA W HUTPOBAHM), MOJydyeHUE M MpUMeHeHue. Toiayols: cocTaB, CTpOEHHE,
du3nUecKrue U XUMHYECKUE CBOMCTBA (PEaKLMH TaJIOTCHUPOBAHUS U HUTPOBAHUS) TOIy4YEHUE U
npumMeHeHue. TOKCHMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXKIy YIJIEBOAOPOJAMH,
IPUHAUIEKAIMMHU K Pa3IMYHbIM KJIaCCaM.

[IpupoaHble MCTOYHUKHM YriaeBoAopoaoB. [IpupoaHblii ra3 U MONyTHbIE HEPTSIHBIE TIa3bl.
Hedpts u e€ mnpomcxoxnenue. CrocoObl nepepadOTKM HEPTHU: MEperoHka, KPEeKHHT
(TepMHUUYECKHid, KaTanUTUYeCKui), mupoiau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
HPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yTroib U IPOIyKTHI €ro nepepaboTKH.
OKCIEPUMEHTAIbHBIE METOJbl H3Y4Y€HHUs BEIIECTB W HX IPEBpPALICHUI: O3HAKOMIICHHE C
o0pa3iamMu ImIacTMacc, KaydyKoB U pe3uHbl; Koiutekuuu «HedTs» 1 «YTomb»; MoJaenupoBaHue
MOJIEKYJI YTJI€BOJOPOAOB M TaJOr€HONPOU3BOAHBIX; IPOBEACHHUE MPAKTHYECKONH paboThI:
IIOJIyYEHHUE 3TUJIEHA U U3YUEHHE €0 CBOMCTB.

Pacuérnnie 3agaun

Bbruncienus mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BElIeCTBa WJIM NPOAYKTAa peaklUHd MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3
MCXOJHBIX BEIECTB WM MIPOJYKTOB PEAKILIUN).

Kucnopoacoaepxkamme opranndeckue coeiMHeHUs

[IpenenbHbIE OAHOATOMHBIE CUPTHL. METaHON U 3TAHOJ: CTPOeHUE, (PU3NUYECKUE U XUMHUYECKHE
CBOICTBa (peaKklUM C aKTUBHBIMM METaJlJIaMH, TraJIOT€HOBOJIOPOAAMH, TOPEHUE), IPUMEHEHHE.
BoaopoaHsie CBA3M MEXIy MOJIEKYJaMHU CIUPTOB. JleiiCTBME METaHOJa U 3TAaHOJIa Ha OpPraHUu3M
YyeJloBeKa.

MHoroaromMHubie CIUPTHL. DTUIEHTIUKONIb U TIIULEPHUH: CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
CBOIicTBa (B3aMMOJEWCTBHE CO ILIEJIOYHBIMU METAJUIAaMH, KAuyeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBHE Ha opraHu3M uenoBeka. [IpumMeHeHHe TriHIIepUHA U
STUJICHTJIUKOJISL.



@DeHOoII: CTPOCHUE MOJIEKYINbI, (pU3MUYECKHEe M XMMHUYECKHe CBOMcTBAa. TOKCHMYHOCTH (eHona.
[Ipumenenue denomna.

Anpreruapl 1 KeToHbl. DopMalibJeTu/, alueTaabAeTHI: CTPOeHUE, (PU3NIECKUE U XUMHUYECKUE
CBOWCTBa (peakUMM OKHUCJIECHUS U BOCCTAHOBJICHMS, KAueCTBEHHBIE pEaKIMM), NOJIy4YE€HUE U
IIPUMEHEHHUE.

AueTtoH: cTpoeHue, (u3MYecKMe M XMMUYECKHE CBOMCTBAa (peakUUM OKHCIEHUA W
BOCCTaHOBJICHHUS ), TOJIy4YCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpeneibHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHAsT M YKCYCHas KHUCIJIOTBI:
CTpOeHue, PU3NUECKUEe U XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME JUIs Kjlacca KUCIOT, PeaKLus
TepudUKaNMM), TONydyeHHe u mpuMeHeHne. CrTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NpEeJCTaBUTENN BBICIIMX KapOOHOBBIX KUCJIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maposnn3 cioxHbIX 3¢upoB. XKupsl.
I'mpponus xupos. [IpuMeHenne )xupoB. bronorudeckas poJib )KUPOB.

VYraeBodpl: cocTaB, KilaccH(UKaLUs YriaeBOJOB (MOHO-, IU- U IoJucaxapuiabl). [noko3a —
NPOCTEHIINH MOHOCAaXapHa: OCOOEHHOCTH CTPOSHHS MOJIEKYJbl, (DU3NYECKHEe U XUMHUYECKHUE
cBoiicTBa (B3aumopeilcTBue ¢ ruapokcugoM wmenu(Il), oxucieHne aMMuauHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBIEHHE, OpOXXEHHE TJIOKO3bI), HAXOXKIEHHE B TPHUPOJE,
pUMEHEeHHe, ONOJIOTHYECKas POJlb.

®orocunTe3. PpykTo3a Kak U30Mep TITHOKO3bI.

Caxapo3a — npeacTaBUTENb JUCAXAPUIOB, THAPOIIN3, HAX0XKACHNUE B IPUPOJIE U IPUMEHEHHE.
Kpaxman u nenmionos3a kak npupojHbeie noaumepsl. CTpoeHHe Kpaxmaya M LEJUTII03BI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (TMIpoin3, KaueCTBEHHAs peakiys ¢ HOJ0M).
OKCHepUMEHTAJIbHbIE METOJAbl M3y4YEHHUS BEIIECTB W UX I[PEBpALICHHUI: IPOBEJICHUE,
HaOJIOIGHUE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KaueCTBEHHBIE
peakiMy OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom Memau(ll)), MHOrOaTOMHBIX
cnupTOB (B3ammojeicTBue raunepuHa ¢ rugpokcuaom menu(Il)), ampaernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuzna cepebpa(l) u rumpokcuaom wmenu(ll), B3ammoneiicTBue
Kpaxmajla C HMOAOM); IpOBEJCHHE NPAKTUYECKOH paboOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3amaun

Bbruucnenust mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO
BELIECTBA WJIM NPOAYKTAa pPEaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3
UCXOJIHBIX BELLECTB UJIH NMPOJIYKTOB PEAKIUH).

A30Tc0nepmamne OPraHMvIeCKMe COCINMHECHUA

AmuHbl. MeTHIaMMH M aHWIMH: COCTaB, CTPOCHHE, (PH3MUECKHE W XUMHUYECKHE CBOICTBa
(ropenwue, B3aUMOJICHCTBHE C BOJOW W KUCIIOTAMH).

AMUHOKHUCIOTHl Kak aM(doTepHble opraHuueckue coequHeHus. Du3nyecKkue W XUMHUYECKUE
CBOIWCTBA aMHUHOKHCIOT (Ha TMpHMepe TIUIHMHA). bHojormueckoe 3HaYCHHE AMHUHOKHCIIOT.
ITentuasl.

benkn kak mNpUpOAHBIE BBICOKOMOJICKYJISIPHBIC coenuHeHus. [lepBUdYHAas, BTOpHYHAsS U
TpeTu4yHasi CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OENKOB: THIPOJIU3, JEHATYypaIus,
KayeCTBEHHbIE PEAKIIMU Ha OCJIKHU.

DKcrepuMEHTAIbHBIE METO/bl U3YUYEHHUS BEIIECTB U UX MPEBPAIlCHUI: HAOIIOICHIE 1 OMTMCaHHe

ACMOHCTPAlMOHHBIX OIIBITOB: ACHATYpAallHUA OeIIKOB IIpr Harp€BaHu, BCTHLIC PCAKIIUN OEJIKOB.

BbicokoMoJIeKyJIIpHbIE COeINHEHMS

OCHOBHBIC TIOHATUSI XWMHUH BBICOKOMOJICKYJISIDHBIX COCIUHCHHH: MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPENHAS MOJeKysipHas mMacca. OCHOBHBIE
METOJIbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHUI — TTOJIMMEPU3ALUS M TOJTUKOHICHCAITHSI.
[TnactMaccel (OIUATUIIEH, TTOJMUIIPONIUIIEH, TOJIMBUHUIXIOPUA, oauctupoit). HatypansHslii n
CHHTETHYECKUE Kayuyyku (OyTaJMEeHOBBIH, XJIOPONPEHOBHIH H H30MPEHOBHIN). BosokHa:



HaTypaJIbHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (aLleTaTHOE BOJIOKHO, BUCKO3a),
CHHTETHYECKUE (KalpOH U JIaBCaH).

OKCIepUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB U MUX IPEBpAIICHUN: O3HAKOMIIEHHE C
o0pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4yKOB.

Me:xknpeameTHble CBSI3U

Peanuzanus MexInpenMeTHBIX CBsI3ed NMpU U3Y4EeHMM opraHuuyeckodl xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCII0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHbIX HMOHATHH, TaKk U
HOHSATHH, SBJISIOLINXCS CUCTEMHBIMH /1711 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA.
OO0111e ecTeCTBEHHO-HAYUHbIE TOHSTHUSA: IBJICHUE, HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CUHTE3, KiIaccu(uKaius, NepuoIMIHOCTb, HAOIIOICHHE, H3MEPEHHE, SKCTIEPHUMEHT,
MOJIEJTUPOBaHUE.

®usuka: MmaTepusi, dHEPrus, macca, aToM, AJIEKTPOH, MOJIEKYyJa, SHEPIeTUYECKUIl YpOBEHbD,
BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3NYECKUE BEIMYMHBI M €JUHUILIBI
UX U3MEpPEHUs.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeLIECTB B OpraHuzMe, (HOTOCHHTES,
OMOJIOTMYECKN aKTUBHBIE BEIIecTBa (OETIKH, YTIeBOIbI, JKUPHI, ((EPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IBI, 10JIE3HBIE HCKOTIAEMbl€, TOIIUBO, PECYPCHI.
TexHoyIorHs: MUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMs, MOIOIIME CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHUE TIPENapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMMUSI» YIJTYBJIEHHBIA YPOBEHB

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMeT M 3HAYEHHE OPTraHMYECKONW XMMHH, MPEJCTaBICHHE O MHOT000pa3uy OpraHMYECKHX
COEIMHEHHUIA.

DNEKTPOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOsHUS. BaneHTHbIC
BO3MOXHOCTH aToMa Yyrjaepoja. XUMHYECKasT CBSI3L B OpTraHUYC€CKUX COCAUMHCHUAX. Tuner
rUOpUAM3AINE aTOMHBIX OopOHTaneil yriepoaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIGHTHOW CBS3H

(0OMEeHHBIN U JOHOPHO-aKLENTOpHbI). Tunbl nepekpbiBaHUS aTOMHBIX OpOWUTalled; G- U m—
cBs3u. OpmHapHas, IBOWHAs W TpolHas cBA3b. CrocoObl pa3pbiBa CBs3€ B MOJCKYJaxX
opranudeckux Beuiects. [loHsaTHe 0 CBOOOAHOM paaukaie, Hykieopuie U 3iaeKTpoduie.
Teopus ctpoeHus opraHudeckux coequHeHuit A. M. byTinepoBa u cOBpeMEHHBIE ITPEICTaBICHUS
0 CTPYKTYp€ MOJIEKYJl. 3HaYCHUE TEOPUH CTPOCHUS OPraHUYECKUX COCIUHEHUN. MOJIEKyIsIpHbIE
U CTpyKTypHbIe (opmynsl. CrpykTypHBIe (OpPMYIBl pa3NUYHBIX BHIOB: pa3BEPHYTad,
COKpalEHHasl, CKeJIeTHasl.

W3omepus. Bunbl n3oMepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OneKkTpoHHbIe HPQPEKTHl B MOJIEKYJaX OpPraHUYECKUX COCIUHEHUN (MHAYKTHBHBIA U
Me30MepHbIi 3 (HeKThI).

[lpencraBienue o Ki1accupUKalMM OpraHudYeckux BewiecTB. [loHATHE O (QYHKIMOHAIBHOM
rpynne. I'omosnorus. I'omonoruueckue psanel. Cucremarnueckas HOMEHKIIATypa OpraHUYeCKHX
coenuHeHnit (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX IPEICTABUTENEH.

OcoOenHocTy U Ki1accudUKalus OpraHU4ecKuX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peaKuuy B OPraHNYECKON XUMUHU.

OKCrepUMEHTANIbHbIE METOAbl H3YYEeHHs BEIIECTB W HUX IMpPEBpalleHUi: O3HAKOMIIEHHE C
o0Opa3liaMu OpraHMYecKMX BEIECTB W MaTepualaMd Ha MX OCHOBE; ONBITHI 110 MPEBPAIICHUIO
OpraHMYeCKHWX BEUIeCTB IpU HarpeBaHuM (MJIaBjeHHE, OOYIJIMBaHHE U  TOpPEHHUE);
KOHCTPYMPOBAHHUE MOJEJIEN MOJIEKYJI OPraHNYECKUX BEILIECTB.

Yriaesoaopoasl

Ankanbl. ['omonormueckuil psn ankaHoB, oOmas (opmyna, HOMEHKIATypa U H30MEpHs.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, Sp3rHOpHIIM3alivis aTOMHBIX
opburaneit yrnepoaa, o-cBs3b. Konpopmepsl. usnueckue cBoiicTBa akaHOB.

XVMMHUYECKHE CBOMCTBA aJKAaHOB: pEaKUUU 3aMEIIEHUs, HM30MEpHU3aluH, ACTUIPUPOBAHMUSA,
LUKIIM3AalUY, [TUPOJIN3a, KPEKHHra, ropeHus. [IpeacraBineHue o MexaHU3MeE pEaKLUl



panukanbHOro 3amermeHus. Haxoxxaenue B mpupone. CrocoObl MoinydeHHs M HpPUMEHEHHE
QJIKaHOB.

[Muknoankanel. OO6mas Qopmyrna, HOMeHKIaTypa U u3oMmepus. OCOOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOWCTB MaJbIX (IMKJIONPONAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIONCHTaH,
[IUKJIOTEKCaH) NUKIoATKaHOB. CroCcOOBI MOMy4YeHUs U IPUMEHEHHUE IUKIIOATKAHOB.

Ankenbl. ['OoMoNOTHUYECKUIT psifl ajlKeHOB, 00mas (GopMmyia, HOMEHKIATypa. DIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJl QJIKEHOB, Sp2ruOpuau3anusi aTOMHBIX opOuTasien

yriepoja, 6- u n—cBsi3u. CTpyKTypHas U reoMeTpuueckas (LucTpaHc-) uzomepus. dusndeckue
CBOMCTBA AJIKEHOB.

XVMMHUYECKUE CBOMCTBA: PEAKLUU MPUCOEAVHEHUS, 3aMEILEHUS B O-IIOJOKEHUE IPU JBOMHOMN
CBSI3H, NMOJIMMEpHU3aluu U okucieHusd. [IpeacraBieHne o MexaHu3Me peakiuu 3JIEKTPOPHILHOTO
npucoenuHenus. [Ipasmio MapkoBHUMKOBA.

KauecTBeHHBIE peakIMU Ha JBOWHYIO CBS3b.

CniocoOsl MosTydyeHus: U IPUMEHEHHUE aJIKeHOB.

Anxanuensl. Kitaccudukanms ankaaueHoB (CONpspKEHHBIC, H30JIMPOBAHHBIC, KYMYJIUPOBAaHHbBIE).
Oco0eHHOCTH DJIEKTPOHHOTO CTPOEHUSI M XMMHUYECKUX CBOWCTB COMPSDKEHHBIX AUEHOB, 1,2- u
l,4npucoenunenne. Ilomumepusanusi COnpsHKEHHBIX JaWeHOB. (CHocoObl TOJMY4YEeHUs |
IIPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['OMOIOTHYECKUI psAll alKWHOB, oO0mmas (opmyrna, HOMEHKJIATYpa W HU30MEpUS.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKMHOB, SPrUOpUIAM3AIUS aTOMHBIX
opOuTtaneit yrinepoaa. dusnyeckue cBOMCTBa AJIKUHOB.

XHUMHYECKUE CBOMCTBA: PEAKLMU MPUCOEANHEHUS, JUMEPU3ALUN U TPUMEPU3ALUU, OKUCIICHHUS.
KuciorHele cBOMCTBa aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBA3b. KaueCcTBEHHBIE peakuuu
Ha TPOWHYIO CBS3b.

CrniocoObl 1ostydeHus: U IPUMEHEHNE alKHUHOB.

Apomarndeckne yriaeBofopoas! (apeHsl). ['omonormueckuil psg apeHoB, oOmas (opmyina,
HOMEHKJIaTypa U MU30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OeH307a.
IIpaBuno apomMaTUYHOCTH, MPUMEPBI APOMATHYECKHX COEAUMHEHUN. (PU3MYECKHE CBOMCTBA
apeHOB.

XUMHUECKHE CBOMCTBA OE€H30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMeIleHus] B OEH30JIbHOM KOJIbLIE U
VIJIEBOJOPOJAHOM pajuKane, peakiuu M[PUCOSIUHEHHs, OKHCJIEHHE TOMOJIOTOB OeH301a.
[IpencraBnenne 0 MeXaHU3ME peakUil AMeKTpoduiIbHOTO 3amenieHus. llpeacraBnenue 00
OpUEHTHPYIOIIEM JEHCTBUHM 3aMecTuTeNeld B OEH30JbHOM KOJIbIIE Ha TMpUMEpPEe AJIKHIbHBIX
paauKaioB, KapOOKCUIbHON, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB I'aJIOT€HOB.
Oco0eHHOCTH XMMHYECKUX CBOUCTB cTHpoa. [lomumepusanus ctupona.

CrocoObl MoTy4eHUs! ¥ TPUMEHEHUE apPOMATUYECKHUX YTIIEBOOPOIOB.

[Tpuponusriii ras. [Tomytabie HedTsIHBIEC Ta3bl. HedTh 1 € mpoucxoxaeHue.

KameHHbI#1 yroab ¥ NpoayKThl €ro nepepadoTKu.

CnocoObl  mepepaboTKM  HEPTH: TIEPEeroHKa, KPEKUHT (TEPMUYECKHUM, KaTaJTUTHYCCKUN),
pudopmuHr, nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B POMBIIIJICHHOCTH H
B OBITY.

['eHeTnueckas cBS3b MEXAY PA3IMYHBIMU KIIACCAMH YTJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOEHHE TaJOT€HIIPOU3BOJHBIX YIJIEBOJIOPOJAOB. Peakium 3aMenieHust rajoreHa
Ha  TUAPOKCOTPYIIy, HUTPOrpyHIy, LUaHOrpynmy, amuHorpynmy. JleiictBue  Ha
rajJjoreHNpor3BO/IHBIE  BOJHOIO M CIMPTOBOTO  pacTtBopa wEnouu. B3aumopeincrtBue
JUTaJOreHaJIKaHOB C MarHueM M HIMHKOM. IloHsTHE O MEeTayIoOpraHM4ecKUX COEIUHEHUSX.
Hcnonp30BaHue TalOreHIPOU3BOAHBIX YIJIEBOJAOPOJIOB B OBITY, TEXHHUKE W TPHU CHUHTE3E
OpraHMYECKUX BEIIECTB.

DKcrnepuMeHTaIbHbIE METOAbl M3YYE€HUS BEIIECTB U UX MPEBPAIICHUN:: U3ydyeHHe (PU3NUECKUX
CBOIICTB yTJI€BOJOPO/I0OB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEaKLUil YIII€eBOAOPOJOB Pa3IMUHBIX
KjaccoB (oOecrBeuynBaHHe OpPOMHOM WM HMOAHON BOJIBI, pacTBOpa IepMaHraHaTa Kayus,
B3aUMOJICUCTBHUE alleTUIIEHA ¢ aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)); kauecTBeHHOE



oOHapyKXeHME YyIiepoJa M BOAOpPOJa B OpPraHMYECKUX BEIIECTBAX; IOJyUEHUE OTHIEHA U
U3yUYeHHE €ro CBOMCTB; o3HakomieHue ¢ komnekuusimu «Hedte» m «¥Yromb», ¢ obpasuamu
IUIACTMACC, KAaydyKOB M  PE3UHBI; MOJECIMPOBAHME  MOJIEKYJ  YIVIEBOAOPOJIOB U
TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOIOB.

Kuciiopoaconep:xamue oprann4eckue coe{MHEHUs

[IpenenbHble 0gHOATOMHBIE CUPTHL. CTpoeHHEe MOJEKya (Ha mpUMepe METaHoJia M 3TaHOJa).
['omonoruyeckuii psan, obmas QopMyna, u30MepHs, HOMEHKJIaTypa U Kiaccudukanus.
®duznyeckre CBOWCTBA MPEEIbHBIX OHOATOMHBIX CITUPTOB.

BonoponHsie cBsI3u MEXy MOJIEKYJIaMH CIIMPTOB.

XUMHYECKHE CBOMICTBA: peaKIMM 3aMeIIeHUs, JerujpaTalui, OKHUCICHHs, B3aUMOJIEHUCTBUE C
OpraHMYECKMMU M HEOpraHMYeCKMMH Kucioramu. [IpeacraBneHne o MexaHU3ME peakLui
HYKJI€OPWIBHOTO 3aMerieHus. KadecTBeHHass peakiusi Ha OJHOATOMHBIE cnupThl. [leiicTBue
3TaHOJla M METaHoJla Ha oOpraHu3zM uenoBeka. CrnocoObl TOJMy4YeHUS UM HpPUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢dupsl, HOMeHKIATYypa M Hu3oMepus. OCOOEHHOCTH (PU3MYECKHX U XMMHUYECKHUX
CBOMCTB.

MHoOroaTtoMHble€ CIIUPTBI — ITUIIEHTIIMKOJIb U IIUIEpUuH. PU3NUYECKUE U XMMHUYECKHUE CBOMCTBA!
peaKuy 3aMelleHus, B3aUMOJICHCTBUE C OPraHWYECKUMU M HEOPraHWYECKUMHU KHUCIOTaMH,
KaueCTBEHHAsI pEaKllsl HA MHOTOATOMHBIE CITUPTHI.

JeiictBue Ha opranusM denoBeka. CrocoObl MOJMY4YeHHs] U NPUMEHEHHE MHOTOAaTOMHBIX
CIIUPTOB.

®enon. CTpoeHue MOJEKYNbl, B3aMMHOE BIUSHHME T'MIPOKCOTPYNIbI M OEH30JbHOIO sjpa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KadecTBeHHBIE
peakuun Ha ¢enon. ToxcuuHocTh (eHosa. CrocoObl MOIy4YEeHUs U NpUMEHeHHe (eHoa.
DenonpopManbaeTuaHas CMOJIA.

KapOoHusbHbIE COEIMHEHUS — aJIbAETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOECHUE KapOOHMIbHOMN
rpynmel. ['omMonorudeckue psiibl anbJeTHAOB M KETOHOB, oOmas Qopmyna, u3oMepus H
HOMEHKJIaTypa. Du3nueckne CBOWCTBA aJBJETHIOB M KETOHOB. XHMMHYECKHE CBOWCTBA
albJETUI0B M KETOHOB: peakuuu IpucoeauHeHus. lIpencraBieHune o MexaHM3ME peakuuit
HYKJICO(DUIbHOTO IpucoenuHeHus. OKHCIeHHE albAEruJIoB, KaueCTBEHHbIC pEaKIUU Ha
anpaeruabl. CrocoObl MOTY4YEHUS! U IPUMEHEHHUE aJIbICTHI0B U KETOHOB.

OnHOOCHOBHBIE TpeAebHbIe KapOOHOBblE KHUCIOTBL. (OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HoMeHKiarypa. (DHU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
npefenbHbIX KapOOHOBBIX KHUCJIOT. BoJOpoaHble CBSI3U MeXIy MOJEKYlIaMHU KapOOHOBBIX
KHCJIOT.

XVUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuUKalMU, PeaKIUU C y4acTHEM
YIJI€BOJOPOJHOTO pajuKaa.

Oco0eHHOCTH CBOWCTB MYPaBbUHOW KHUCIIOTHI.

[lonsiTHe © TNPOM3BOAHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX J(Hpax, aHTHAPUIAX,
TaJIOTEHAaHTHIPUIAX, AMHUJIaX, HUTPUIIAX.

MHoroo0pasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMaTHUYECKUX
KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHCIOT, T'MIPOKCHKapOOHOBBIX KHcHOT. IlpeacraBurenu
BBICHIMX KapOOHOBBIX KHCJIOT: CTEapuHOBas, MaJbMHUTUHOBAas, OJICMHOBAs, JIMHOJEBAs,
JIMHOJIEHOBAasA KUCIOThI. CIOCOOBI NOTY4YEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnsle 3¢upbl. ['omonoruueckuii psa, oOmas ¢opmyrna, HW30MEpUs M HOMEHKJIATypa.
DusnyecKkue U XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEJIOYHOU cperie.

XKuper. Ctpoenue, ¢u3nveckue M XUMHUECKHE CBOWCTBA JKHPOB: THUIAPOJIU3 B KHUCIOH U
mea049Hoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COACPIKALIMX OCTATKH HEIPEEIbHBIX JKUPHBIX
KUCJOT. JKUpbI B IPUPO/IE.

Mbu1d kak cosn BbICIIMX KapOOHOBBIX KHCJIOT, MX Moroulee aeictsue. Ilonsrtue o
cuHTeTH4YecKux Morouux cpeacrax (CMC).

OO61as xapakrepucTuka yrieBoaoB. Kinaccugukanus yrieBoaoB (MOHO-, 1U- U MOJIUCAXAPUIBI).



MoHocaxapusl: TIJI0K03a, (GpPyKTo3a, rajgakro3a, pubo3a, ne30k- cupuboza. Ddusnyeckue
CBOMCTBA U HaXOXJACHUE B IIPUPOJIE.

®orocunres. OnTtuueckas nzomepus. KospuaTo-nienHas TayroMepus Ha MPUMEPE MOJIEKYJIbI
IJIFOKO3bI, IPOEKIMH Xeyopca, o, 3 -aHOMEpbI TIIIOKO3bI.

XHWMHMYECKUE CBOWCTBA TIIIOKO3bI: PEAKLUU C YYaCTHUEM CIMPTOBBIX W QJIbJCTUIHOW TPy,

CIIUPTOBOE W  MOJIOYHOKHCIOE OpoxkeHue. IIpMMEHEHHE TIUIIOKO3bI, €€ 3HAuCHHE B
JKU3HENIEATEIbHOCTH OpraHu3Ma.

Hucaxapuspl: caxapo3a, MajabT03a M JakTo3a. BoccTaHaBiIMBarolle U HEBOCCTAHABIMBAIOIINE
aucaxapubl. I'naponus nucaxapuaos. HaxoxneHue B npupoie U NpuMEHEHNE.

[Monucaxapuael: Kpaxman, TIUKOTeH U 1eiutoio3a. CTpoeHue MakpoMOJEKysl Kpaxmalna,
[JIMKOT€HAa W LEeJUIIoNo3bl. PU3MYECKHe CBOMCTBA Kpaxmalla W LEJUIIOJIO3bl. XHUMHUYECKHE
CBOMCTBAa Kpaxmaja: THUJPOJIM3, KAuyeCTBEHHAs pEakius C HOJOM. XUMHUYECKHE CBOWCTBA
HEJUTIONO03bI: THIPOIN3, OTydyeHHe 3(PUPOB IEITIOI03HI.

[TonsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

OKCIEPUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M UX [MPEBPAIICHUI: pPacTBOPUMOCTb
pa3IUYHBIX CHOUPTOB B BOJI€, B3aMMOJIEUCTBHE ATaHOJIA C HATPUEM, OKHCIECHHUE HSTHUIIOBOTO
CIMpTa B aJbJErHJl HA PACKAIEHHOW MEIHOW IPOBOJIOKE; OKUCIEHUE HTHIOBOTO CHUPTA
JUXPOMATOM Kajiusi (BO3MOXKHO MCIOJIb30BAaHUE BUCOMATEPUATIOB); KAYECTBEHHBIE PEaKI[MU Ha
anpaerubl (¢ ruapokcuaoM quammunacepeopa(l) u ruapokcuaom meau(Il)); peaknus raunepuHa
¢ rugpokcuom menu(1Il); xummuueckne cBoiicTBa pacTBOpa yKCYCHOM KUCIIOTBI; B3aUMOJIEHCTBUE
pactBopa Tioko3bl ¢ ruapokcugom menu(Il); BzauMopelicTBue Kpaxmala ¢ MOJOM; pElIeHHE
IKCMIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «CrupThl U GeHoby. «KapOoHOBEIe KUCTOThI. CIIOKHBIE
3(uphI».

A3oTcoaepkaniue opraHudeckue coeIMHeHust

AMUHBI — OpraHHuYecKre Mpou3BoJHbIe aMmMHuaka. Kinaccudukanus aMuHOB: anudaTtuyeckue u
apoMaTh4YecKue; NepBUYHbIC, BTOPUUHbIE U TpeTuuHbie. CTpoeHue. CTpoeHUEe MOJIEKYJ, oOmias
dopmyna, wu3zoMepus, HOMEHKJIATypa H (U3NYECKHEe CBOMCTBA. XHMHUYECKOE CBOWCTBA
amudaTudecKuX aMUHOB: OCHOBHBIC CBOMCTBA, AJIKHJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTON KUCIOTOW. COJIM aTKUIaMMOHUSI.

AHWIMH — TpEeACTaBUTEIb aMHUHOB apoMatuyeckoro psijia. Ctpoenue anHuinnHa. B3aumuoe
BJIMSIHUE TPYII aTOMOB B MoJieKyne aHuianHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHHIIMHA.
KauectBeHHbIC peakiy Ha aHWIHH.

CnocoObl monmy4yeHHs W TNpuMeHeHHe anudarndeckux amuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOEH301a.

AmuHOKHCIOTE. HoMmeHkimatypa u um3zomepus. OTAeNbHBIE TPEICTABUTEIN OAMHUHOKHUCIIOT:
TJIMLWH, aJlaHuH, (eHWIaTaHuH, CepUH, TIIyTaMUHOBAsI KUCIOTA, JIN3UH, NUCTeNH. OnTudyeckas
M30MepHUsT aMUHOKHUCHOT: D-m  L-amuHOKHCIOTBI. @Du3nuecKkne CBOWCTBA aMHHOKHCIIOT.
XUMHUYECKUE CBOMCTBA aMHHOKHCIOT Kak aM(pOTEPHBIX OPTaHMUYECKUX COCTUHEHHM, peakius
MOJIMKOHICHCAIINK, 00pa30BaHME TENTHIHOW CBSI3H. BHOJOTHYECKOE 3HAYEHHWE aMHHOKHUCIIOT.
CuHTe3 U THIPOJIN3 NENTH/IOB.

benku kak nmpupoaHbie moauMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OEITKOB.
XUMHUYECKUE CBOWCTBA OENKOB: THAPOIU3, ICHATYpaIusl, KAUECTBEHHbIE peaklly Ha OeJKu.
[TonsiTue 06 a30TCcOACPIKANTUX TETEPOLIMKINIECKUX COeTMHEHUAX. [[MpUMUIMHOBRIEC U
MypUHOBBIE OCHOBaHUS. HyKIIEMHOBBIE KUCIOTBI: COCTAaB, CTPOSHUE M OMOJIOTUYECKAs! POJIb.
DKCNEPUMEHTAITBHBIE METOJIBI M3YUYCHHUS BEIISCTB U MX MPEBpAICHUI: pacTBOPEHUE OEIKOB B
BOJIe; JeHaTypamus O€IKOB TpH HarpeBaHWHU; IBETHBIE PEAKIUU Ha OCNKH; pelleHue
SKCTIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJepKallue OPraHWuYECKUe COCTUHEHUS» W
«Pacno3HaBaHue OPraHUYECKUX COCITUHEHUI.

BricokomoJieKyIsipHbIe COeTUHEHUS

OCHOBHBIE TOHSATUS XHMHHM BBICOKOMOJIEKYJSIDHBIX COEIMHEHUW: MOHOMEp, TIOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb IMOJMMEpPHU3AIUU, CPEIHss MOJIeKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI — MOJMMEPHU3ALMS U MOTUKOHACHC AU



IIpencraBienre O CTEPEOPETYISAPHOCTH M HAIMOJIEKYJISPHOM CTPYKType IIOJIMMEpPOB,
3aBHCHUMOCTb CBOWCTB IIOJIUMEPOB OT UX MOJIEKYJIIPHOTO U HAJMOJIEKYJISIPHOTO CTPOCHUS.
[Tonumepnble matepuansl. Ilmactmaccesl (IOJUATHIIEH, MOJUIPONMWIEH, NOJUBUHWIXJIOPHL,
HOJMCTUPOJI, TOTUMETHIIMETAKPUIIAT, TOJIMKapOOHATHI, NOJMATWIEHTepedTanaT). Y TUiu3auus u
nepepaboTKa IIaCTUKA.

DacTOMEpBL: HaTypaJIbHbI  Kayuyk, CHHTCTHYECKHE  Kay4dyKH (OyTagneHoBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosiokHa: HaTypasibHble (XJIONOK, LIEPCTh, INENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHUE (KallpOH U JIABCaH).

[Tonumeps! crenuaabHOro HaszHaueHUs (TeoH, KeBiap, 3JIEKTPONPOBOJSAIINE IOJUMEPHI,
OuopaznaraeMble MOJIUMEPBI).

OKClepUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX IMPEBPALLCHUI: O3HAKOMIIEHHE C
oOpa3llaMu  MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyyKoB; pELIeHue
JKCIIEpUMEHTAJIBHBIX 3a/1a4 110 Teme «Pacno3HaBaHue IJIACTMACC U BOJIOKOH.
PacuéTHble 3aga4n

Haxoxxnenue MosexkyispHoit (hOpMyIibl OPraHMYEeCKOro COSIMHEHUSI TI0 MaCCOBBIM
JOJIsIM - OJICMCHTOB, BXOIAIIMX B CIro COCTaB, HaAXO0XIACHHC MOJ'IGKyanHOfI
(bopMyIIBI OPTaHMYECKOTO COEIMHEHHUS MO Macce (00bEMY) MPOAYKTOB CTOPAHMS,
II0 KOJIMYECTBY BeEIIECTBA (Macce, 00bEMY) NPOAYKTOB PEAKIUM H/MIM HCXOAHBIX.
BEIECTB; YCTAHOBJIEHWE CTPYKTYPHOU (HOPMYJIBI OPTraHUYECKOTO BEIIECTBA HA
OCHOBE €TI0 XHMMHUUYECKHX CBOMCTB HIIM CIIOCOOOB MOJIY4YCHUs; OIIPCACIICHUC 10N

BBIX0JIa IIPOAYKTa pEaKIuU OT TCOPETUUCCKHU BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H

Peanuzanus mexXnpenIMeTHbIX CBsi3ed NpU HM3ydyeHUH opraHudyeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCA YEpe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBCHHOHAYYHBIX IOHSATHH, TaK H

MOHATUM, TPUHATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O LIHUKIIA.

OO0mue ecTeCTBEHHO-HAyYHBbIC TOHATHUS: SBJICHHE, HAy4HBIN (DakT, TUMOTE3a, TEOPHsl, 3aKOH,
aHaju3, CHUHTe3, Kiaccudukanus, HaOMOACHUe, W3MEpPEHUE, OKCIEPUMEHT, MOJIEb,
MO/ICJIUPOBAHUE.

®dusuka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJAa, SHEPreTUUYECKU YpPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3UYECKHE BEIUYUHBI, €IUHUIIBI
HU3MEPEHHUsI, CKOPOCTh, DHEPTHs, Macca.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MeTadOIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA W TETepOTPOMHBIA TUN TUTAHUSA, OpoxeHUe, (OTOCHHTE3, NbIXaHHE, OEKH,
YTIIEBOIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mosie3HbIe NCKOMTaeMBbIE, TOTUIUBO.

TexHonorus: MNHUIIEBbIE MNPOAYKTBI, OCHOBBI PAlMOHAIBHOTO THUTAHUS, MOIOLIUE CPEJCTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC «OblIAA MU  HEOPIAHUYECKAA  XUMMs»
BA30OBbIM YPOBEHbD

Teopeanecxne OCHOBBI XUMHH

XUMHUECKUH 371eMeHT. ATOM. Slapo aToMa, U30TOIBL. DIEKTPOHHAs 000I0YKa.

OHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-351eMeHTbl. OCOOEHHOCTH
pacrpeneneHusi 3JIEKTPOHOB MO0 OpOUTANIIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHas KOH(UTYpalus aTOMOB.

[Tepnonnueckuil 3akoH u Ilepuonnueckas cucremMa xumudeckux ieMeHTos 1. M. Menneneesa.
CBs3bp nepuoandeckoro 3akoHa u Ileproanyeckoit cuctemMbl XUMUYECKUX 3nneMeHToB [l M.
MenieneeBa ¢ COBpEeMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUSI CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH MPOCTBIX M CIOXHBIX BEIIECTB IO IpyniaMm H
nepuoaaM. 3HaueHUE EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.



Crpoenue BeuiecTBa. XUMHUUYECKasi CBSI3b. BUIbI XUMHUECKOM CBS3M (KOBaJCHTHAs! HEMOJIIpHAs
U TOJIApHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl o0pa3oBaHMs KOBaJCHTHON XHUMHUYECKON
cBsi3u  (OOMEHHBIH ¥  JOHOPHO-AaKUENTOpHBINA). Bomopomgnas  cBs3b.  BaneHTHOCTb.
DIIEeKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUSI.

W oHBI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEHIETKU.

ITonaTue o nucnepcHpIX cucTteMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.

MaccoBas 101 BelecTBa B pacTBOpE.

Knaccudukaiuss HeopraHnueckux coeanHeHuid. HoMeHkIaTypa HEOpraHWYEeCKUX BEIECTB.
I'eneTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAIINX K PA3JIUYHBIM KJIaccaM.
Xumudeckass peakiusa. Knaccudukamus XUMHUECKHX pEaKIuii B HEOPraHUYeCcKoW u
OpPraHNYEeCKOM XUMHH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUs W MpPEeBpalleHus
DHEPIrUU MPU XUMHUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3lIU4HbIX (akTopoB. OOpaThMble PEAKINU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIAE HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Mpunanun Jle [latenbe.DnexkrponuTrueckas auccoruanus. CHUIbHbIE U ClIa0ble AIIEKTPOIUTHI.
Cpena BOJIHBIX pacTBOPOB BEIIECTB: KHCIasd, HEUTpalibHas, mieoyHas. [loHaTre o BOJopoIHOM
noka3atene (pH) pactBopa. Peakium woHHOrO oOMeHa. ['MApONM3 HEOPraHUYECKUX U
OpPraHWYECKHUX BEIECTB.

OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakuud. [loHATHE 00 »JIIEKTpONM3e pacilaBOB U
pacTtBopoB coJiel. [Ipumenenne anexkTponnsa.

DKCIEepUMEHTAIBHBIC METO bl M3yUEHHUS BEIIECTB M MX MPEBPAIICHHI: JEMOHCTPAIUs TaOIHI]
«Ileproguyeckas cucrema xuMuueckux snemeHToB .M. MenaeneeBay; nzydenue Mmoeneit
KPUCTAJUIMUECKUX PEHIETOK; HAOIIOACHUE U ONMCAaHNE IEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX
OTIBITOB (pa3iiokKeHHEe MEPOKCHU 1A BOJOPOAA B MPUCYTCTBUU KaTalIU3aTOPa, ONpeeNieHUE Cpebl
pacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCATBLHOTO UHANKATOPA, PEAKIIM HOHHOTO 0OMEHa);
MpOBeJICHUE MPAKTUYEeCKOi paboThl «BiusiHUe pa3uHbIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON
pEaKIUm».

Pacuérnblie 3agaun

Pacuétel mo YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, B TOM 4YHCJIE€ TCPMOXUMHUYCCKHUEC paCIIéTBI, paCIIéTBI C
HCIIOJIB30BAHHUECM ITOHATHUA «MACCOBas O0JII BEOICCTBA».

HeopraﬂnquKaﬂ XUMUA

Hemeramnsl. Ilonoxenne HemeramnoB B Ilepuonmueckoil cucreme xumudeckux snemeHToB J[H.
MCHHCHCCB& A OCOOEHHOCTH CTpOCHUA aTOMOB. dusnyeckue CcBOIMCTBA HEMETAJIOB. AJ'IJ'IOTpOHI/IH
HEMETaJUTOB (Ha mpuMepe Kuciaopoaa, cepsl, hocdhopa u yriaepoaa).

XWMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAIOB (TajJoreHOB, CEpbl, a3zoTra, docdopa, yriaepoma u
KpCMHI/I}I) n ux COG,Z[I/IHCHI/Iﬁ (OKCI/I,[[OB, KHUCIIOPOACOACPIKAIIUX KUCIIOT, BOAOPOAHBIX COCHHHCHHﬁ).
[MpumeHeHne BaXXHENIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramubl. [lonoxenue meramnoB B Ilepuomuyeckoil cucreme XuMHUeCKuUx 3ieMmeHToB [l .
MenneneeBa. OcOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX O000JI0YEK aTOMOB MeTauioB. OoOmiue
¢dusnyeckue cBoiicTBa MeTaiioB. CrsiaBbl METAJLIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUN METaJlJIOB.

XUMHUYECKHE CBOMCTBA BAaXXHEHIIMX METAJIOB (HATpHil, Kanui, KaJbLIMi, MarHuii, aJllOMUHUMH,
LUHK, XPOM, KEJIe30, ME/Ib) U UX COEIUHEHUM.

O6ume ciocoOs! nonyueHust MetauioB. Mertamnyprus. Kopposust meramioB. CriocoObl 3alIuThI
oT Koppo3uu. [IpuMenenne MeTanioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIBHBIC METOJbI M3YyUYCHHsI BEIIECTB M WX MPEBPAIICHUMN: M3yYEHUE KOJIJICKIIUU
«MeTtannel W CIUIaBbD», OOpPA3IOB HEMETAUIOB; pEHIeHHE OSKCIEePUMEHTAIbHBIX 3a/1ay;
HAOJIOZICHUE M OINHUCAHHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
TUAPOKCHJIa ATFOMUHUSA C PACTBOPAMH KHUCIIOT M IIEJI0Y€H, KAUECTBEHHBIE PEAKIIMN Ha KAaTHOHBI
METaJIOB).



Pacuérnble 3a1a4n

PacuéTer Macchl BemecTBa wim 0o0bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WU
00BEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; pacu€Thl Macchl (00bEMA, KOJIMUYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CIIA OJHO W3 BEIIECTB UMEET MIPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B obOecreyeHHH SKOJOTHYECKON, SHEePreTHYecKod W THIIEBOH 0e30macHOCTH,
pa3Butuu MemunuHbL. [lOHATHE O HAyYHBIX METOAAaX TIO3HAHHUS BEHIECTB W XHWMHUYECKHX
peaKuui.

[Ipencrapnennss 006 OOMMX HAYyYHBIX TMPUHIUIIAX MPOMBIIUICHHOTO TOJYYCHHUS BaKHEHIINX
BEILECTB.

YenoBek B MHpE BEIIECTB W MaTepUANIOB: BAXXHEHIINE CTPOUTEIBHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HAaHOMATEPHAJIbI, OPTAHMYECKHUE U MUHEPAIbHBIC yNOOpeHHs. XUMHUS W 37I0POBbE UEIOBEKA:
MpaBUJia MCIOJB30BaHUs JIEKAPCTBEHHBIX MpENapaTroB; MpaBujia OE30MacHOTO MCIOIb30BaHUS
npenapaToB OBITOBOW XUMHUHU B MIOBCETHEBHON YKU3HH.

Me:xnpeameTHbie CBS3U

Peanmuzammsi MeXNpeaMETHBIX CBSI3€H NMPU WM3YYEHUH OOIIeH M HEopraHW4YecKoi xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MMOHSTHH, TaK
U TIOHATHM, SBISIIOIIUMXCS CHUCTEMHBIMHM JUISl OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHATHS: HAy4dHBIA (aKT, TUMoOTe3a, 3aKOH, TEOPHs, aHaJM3,
CUHTE3, KIacCHU(UKAIUs, MEPUOANYHOCTh, HAOIIOJACHNUE, JKCICPUMEHT, MOCIUPOBaHNE,
U3MEpPEHHUE, SABIICHHE.

®dusnka: Marepus, BSHEpPrusi, Macca, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, H3O0TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTHUYECKU YpOBEHb, BEUIECTBO, TENO, 00BbEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, (PM3NUYECKUE BETMUMHBI U SAMHUIIBI X U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, dKocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BUTAMHHBI,
0OMEH BElIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE OPOIbI, OJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.
TexHonmorusa: XUMHUYECKasi MPOMBILIICHHOCTh, METAILTYPIrusi, MPOU3BOJCTBO CTPOUTEIBHBIX

MaTepuaioB, CEJIbCKOXO3SIIICTBEHHOE ~ MPOU3BOJICTBO, MuIieBasi  MPOMBIIUIEHHOCTb,
dapmainieBTU4YeCKass ~ MPOMBIIIICHHOCTh,  IPOU3BOACTBO  KOCMETHYECKHX  IperapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, JJIEKTPOHHAS IIPOMBIIUIEHHOCTbD,
HAaHOTEXHOJIOTHUH.

11 KITACC «OBIIIAS U HEOPT'AHUYECKAS XUMMUS»
YIJIYBJIEHHBIA YPOBEHB

TeopeTqucmle OCHOBBI XM

AtoM. CocTaB aTOMHBIX sliep. XUMUYECKU 31eMeHT. M30Tomnbl.

KopnyckynspHO-BOJIHOBOM — Ayalu3M, JABOMCTBEHHas mpupoda diekrpoHa. CrpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHUECKHUE YPOBHU W TMOJYPOBHHU.
Atomuble opOutanu. Knaccudukanus XUMUYECKHX  3JIEMEHTOB  (s-,p-,d-,f-3IEMEHTHI).
Pacnipenenenue 351eKTpOHOB IO ATOMHBIM OPOUTANISIM; TIPUHIIUIT MUHUMYyMa 3HEPTUH, TPUHIIHIT
[Maynu, mnpaBuno XyHAa. ONEKTPOHHBIE KOHQUTYpAallMd aTOMOB DJJIEMEHTOB MEPBOrO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, JJICKTPOHHBIE KOHPUTYpaIUn
HOHOB.

[TonsiTue 06 SHEPTUHM MOHU3AINH, YHEPTUU CPOJICTBA K SJECKTPOHY. DIEKTPOOTPULIATETLHOCTD.
Ilepuoanueckuit 3akoH u [lepuoanueckas cucrema xuMuueckux diaeMeHToB /. M. Menneneena.
CBs13b IEPUOIUYECKOTO 3aKOHA U [leproanvecKoil CUCTEMBbI XUMUYECKUX JJIEMEHTOB C
COBPEMEHHOU TEOpUEHN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPyIIaM U MEPHOIAM.
3HaueHue nepuoanydeckoro 3akona /. . Mengeneena.



XuMuueckass CBsS3b. BuIBI XUMHYECKON CBSI3W: KOBAJICHTHAs, HWOHHAs, MeTajndecKas.
MexaHnu3mbl 00pa3oBaHusl KOBAJICHTHOM CBSI3U: OOMEHHBIN U JIOHOPHO-AaKLIETITOPHBIN. DHeprus
U JUIMHA CBsA3U. [10AsSpHOCTh, HANIPABICHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHbie
cBs3u. Bogopoanas cBs3b.

MexMONeKyIIpHbIE B3aUMOICHCTBHSL.

BaneHTHOCTh ¥ BaJieHTHBIE BO3MOXXHOCTH aTOMOB. [ 'mOpuam3aius aToMHbIX opoutaneii. CBs3b
AJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA MIPUMEPE COCIUHEHUM
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpenacraBnenne O  KOMIUIEKCHBIX  coequHeHusax.  CocTtaB  KOMILJIEKCHOTO  HOHA!
KOMITJIEKCOOOpa3oBaTenb, Juranasl. KoopauHanuonHoe yucino. HoMeHKIaTypa KOMIUIEKCHBIX
COEIMHEHMM. 3HaUeHUE KOMIUIEKCHBIX coequHeHUi. [IoHsATHE 0 KOOPAMHAIITMOHHOW XUMUHU.
BemecTtBa MONEKYISAPHOTO U HEMOJEKYISAPHOIO CTPOCHHMs. THIIBI KPUCTAUIMYECKUX PELIETOK
(CTpyKTYyp) U CBOMCTBA BELIECTB.

[Tonarne o aucnepcHbix cuctemax. MctuHHble pactBOpbl. I[lpencraBieHne O KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpaXeHHsI KOHIICHTpAI[MM pPACTBOPOB: MaccoBas JOJsS BEIIECTBa B
pacTBope, MOJIApHAs  KOHIEHTpauusa. HachkllleHHble W HEHACBIIIEHHBIE  PacTBOPHI,
pacTBopuMOCTb. Kpucraminoruaparsl.

Knaccudukanms u HOMEHKIaTypa HEOPraHMYECKUX BEHICCTB. [pUBHAIIbHBIC Ha3BaHUS
OTZEJBHBIX NPECTaBUTEIEH HEOPraHUYECKNUX BEIECTB.

Knaccudukanuss XMMUYECKHMX peaklMili B HEOPraHMYECKOW M OpraHMYecKOil XUMHH. 3aKOH
COXpAaHEHUsI MAacChl BELIECTB; 3aKOH COXPAHECHUS M IPEBPAILLCHMS SHEPIrUU NPU XUMHYECKUX

peakuusix. TeraoBble 3PEKTh XUMUUECKUX PEaKIUi.

TepMoxuMuyeCKue ypaBHEHHUS.

CKOpOCTbh XMMHUYECKOH peakiiu, e€ 3aBUCUMOCTb OT PAa3ITUYHBIX (PAKTOPOB.

['omoreHHsbIe U TeTepOreHHbIE peakiuy. Katanus u KaTaln3aTopsl.

OObpatumMble 1 HeoOpaTUMble peakIMUd. XUMHUECKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DaKTOphI, BIUAIONIME HA IIOJOKEHUE XUMHUYECKOIO PaBHOBECHS: TEMIIEPATypa,
JIaBJICHUE U KOHLIEHTpALUHU BEIECTB, y4acTBYIOIUX B peakuuu. [Ipunnun Jle [larense.
Onektponutrdeckas mucconuanusi. CHibHBIC U caabbie IeKTponuThl. CTeneHs aucconuanuu. VoHHOE
npousBeneHre Bojbl. Cpesa BOAHBIX PacTBOPOB: KUCIOTHAS, HEUTpaJIbHAs, 1eI04YHass. BogopoaHsblil
nokasatenb (pH) pactBopa. 'maponus coneit.

Peakuun nonHoro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. CTeneHb OKUCIICHHS.
Oxucaurens W BOCCTaHOBUTENb. [Ipomecchl OKUCIEHHSs W BOCCTAaHOBICHMs. Baknenmme
OKHCIIUTEIN W BOCCTAaHOBHUTENM. METOJ 3JIEKTPOHHOro OanaHca. DJIEKTPOIU3 PAaCTBOPOB H
pacIuIaBOB BELIECTB.

OKCIepUMEHTAIIBHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBPALLEHUI: pa3IoKEHUE NEPOKCUaA
BOZOPOJA B IPHUCYTCTBUHM KaTaJlM3aTOpPa; MOJEIM KPUCTAJUIMYECKHX DPEIIETOK; INPOBEACHUE
peakuuii HMOHHOrO OOMEHa; OIpelesIeHHEe Cpelbl PAacTBOPOB C MOMOIIBI0 HHJIUKATOPOB;
U3yUYCHHUE BIIMSHUS Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTb XMMHUYECKOH PEAKIMU M IOJ0XKEHUE
XUMHYECKOIO PaBHOBECHSL.

Heopranuuyeckast xumusi

[Tonoxxenue HemeramuioB B Ilepuoguyeckoil cucreme xuMuueckux »diaemeHtoB [ U.
MenneneeBa U OCOOEHHOCTH CTPOCHHUSI UX aTOMOB. (DuU3NYECKHE CBOMCTBA HEMETAILIOB.
Anorponus HEeMETauIoB (Ha MpUMEpe KUCIopoa, cepsl, pocdopa u yriepona).

Bonopon. Ilomyuenue, ¢uszndeckue W XUMHUYECKHUE CBOKMCTBA: peakIUd C METaLIaMUu U
HEMeTaJlIaMH, BOCCTAaHOBUTENbHbBIE CBOMCTBA. [ Mpuabl. TOMIMBHbIE 3JIEMEHTHI.

[anorensl. HaxoxaeHwe B MpHPOJAE, CIOCOOBI TMONYYCHHS, (PUINICCKUE U XUMHUYCCKUE
cBoiictBa. ['ajmoreHoBozopoabl. BaxkHeilmue KuciopoicoaepKaliue COESIUHEHHUS TaJoreHOB.
JlabopaTopHble ¥ MPOMBIIICHHBIC CIIOCOOBI MOJYYCHHUS TaIOTeHOB. [IprMeHeHre TalloreHOB U
UX COCOUHEHUMN.



Kucnopon, o3oH. JlaGopatopHble ¥ TNPOMBIIUICHHBIE CIIOCOOBI IOJYYEHHUS KHCIOpOJa.
Ousnyeckue M XMMUYECKHE CBOWCTBa M MPHUMEHEHHE Kuciopona U o30Ha. OKcuigsl U
NEPOKCU/IBI.

Cepa. Haxoxnenne B mpupojie, CrocoObl ModydeHus, (GU3NUeCKHe W XUMUYECKHE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepri(IV), okcun cepsi(VI). CepHucras u cepHast KUCIOTH U
ux conu. OcoOEHHOCTH CBOMCTB CepHOI KUCTOTHI. [IpuMeHeHue ceprl U €€ COeTMHEHHI.

A3zoT. HaxoxeHue B Mpupoje, CocoObl MONyYyeHHs, (pU3MYecCKHe M XUMHUYECKHE CBOWCTBA.
AMMuak, HUTpuAbl. OKcHIIbI a30Ta. A30THCTas M a30THasl KUCIOTHI U uX coiu. OCOOEHHOCTH
CBOWCTB a30THON KUCIOTHI. [IprMeHeHre a30Ta U ero COeqUHEHNH. A30THBIE YA0OpEHHUS.
®docdop. HaxoxaeHnue B nmpupojie, CocoObl MOTydeHUs, PU3NIECKHE U XUMUYECKHE CBONCTBRA.
®ocounst u pochun. Okeuasl hocdopa, GochopHas kucnora u e€ conu. MeradochopHas u
nupodocdopHas kuciaotel, ¢ocdopucras u (DochopHOBaTHCTasT KUCIHOTHL. [IpumeneHue
docopa u ero coequnenuit. @ochopHsie y10OpeHHs.

VYrnepona, HaXOXKJAeHUE B TIpUpoJE. AutoTporHble Moaudukanuu. Oundyeckne 1 XUMUIECKUE
CBOWCTBAa TMPOCTBIX BeENIECTB, 0Opa3zoBaHHbIX yriaeponoM. Oxcun yriaepoga(Il), oxcun
yraepoaa(IV), yronbHas kuciaora u €€ conu. AKTUBUPOBAHHBIN yroib, agcopouus. dynnepensl,
rpadeH, yriaepoansle HaHOTPYOKH. [IpuMeHeHne MpoCThIX BEIECTB, 00pa30BaHHbBIX YIIEPOJIOM,
U €T0 COCIUHEHUN.

Kpemuuii. Haxoxnenue B npupoJie, crocoOsl nmonyueHus, pusnyeckiue 1 XMMUYecKue CBOMCTRA.
Oxkcua kpemaus(IV), kpeMHUEBasE KUCIOTA, CUITMKATHI.

[TpumeHeHne KpeMHus 1 ero coenHeHnid. CTeKo, ero Nojay4eHue, BUIbl CTEKIIA.

ITonoxenue MmeramioB B [lepuoauueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.

Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnipocTpanenne XUMHUYECKUX 3JIEMEHTOB-METAJIOB B 36MHOM KODE.

O6ume ¢gusnueckue cBoicTBa MeTayuioB. [IpuMeHeHne MeTamuioB B ObITY U TexHHKe. CIulaBbl
METaJJIOB.

DNEKTPOXUMHUYECKHI psl HampspkeHH MeTamuioB. OOmue cnocoObl MOJTYYEHHUS METalJIoB:
TUIPOMETATYpPIrHsi, MUPOMETAIUTYPTHsl, dJIeKTpoMeTaTyprusi. I[IoHsATHE O KOPPO3UU METAIJIOB.
CriocoOblI 3aIUTHl OT KOPPO3UH.

O6mass xapakrtepuctuka wmeTtauioB [A-rpynnsl  Ilepuoanuyeckoil cucTeMbl XHMHUYECKUX
sneMeHToB. Hatpuii u kanuil: nonydenue, pU3MUecKue U XMMUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCANHEHUM.

Ob6mas xapakrepuctuka MetawioB IIA-rpynmel  Ilepuoanueckoil cHCTEMBI XUMHUYECKHUX
9JeMEHTOB. Maruuii ¥ KaublUui: Tody4deHue, (U3NYECKUe W XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE TPOCTHIX BEILECTB U UX coequHEHHUH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.
AmnroMuHUi: onyueHue, Gpusnueckue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE TTPOCTOrO
BELIECTBA U €r0 COeOUHEHUH. AMQOTEpHbIE CBOMCTBA OKCHJA U TMJIPOKCHUA aTOMUHUS,
TUAPOKCOKOMILIEKCHI ATTFOMUHUSL.

OO6mas xapakTeprucTHKa MeTaioB modounsix noarpymni (b-rpynn Ileproanyueckoii cucTemMbl
XUMUYECKUX DIIEMEHTOB.

®u3nueckue U XUMHUYECKHME CBOMCTBA XpomMa M €ro coeluHeHH. OKCUAbl M TUAPOKCH]IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U OUXpOMAThI, UX OKUCIHUTEIbHBIE CBOWCTBA.
[Tomyyenue u npuMeHEHHE Xpoma.

Du3nyecKkrue U XMMUYECKUE CBOMCTBA MApPraHla U €ro COCIMHEHUN. BakHeumme coeTnHeHUs
mapranna(Il), mapranna(I'V), mapraana(VI) u mapraamna(VII).

[IepmaHranar Kajus, €ro OKMCIUTEIIBHBIE CBOWCTBA.

duznyeckre 1 XMMHUYECKHE CBOMCTBA jKeJie3a U ero coeAuHeHni. OKCuabl, THAPOKCUIBI U COTTU
xene3a(ll) u xeneza(Ill). [lomyuenne u npuMeHeHUE Keje3a U €ro CIUIaBOB.

Pu3nyeckue U XUMHUYECKHE CBOMCTBA MEAU U €€ coenuHeHuM. [lomyueHne U npuMeHeHue
MEIU U €€ COCIMHEHUM.



[luak: monmy4yenue, pu3nyeckre M XMMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOIICTBa OKCHIA U
TUAPOKCH]Ia IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa 1 €ero COeJMHEHUMN.
AKCIIEPUMEHTAJIbHBIE METO/bl U3yUEHHs BEILIECTB M UX IPEBPAIICHUN: U3yuyeHue 00pa3loB
HEMETAJUIOB; TOpeHue cepsl, gocdopa, xene3a, MarHusg B KHUCIOPOJAE; M3yYEHUE KOJUICKIIMU
«MeTaiel ¥ CIUIaBbD»Y; B3aUMOJACHCTBUE HIEIOYHBIX U IIEJI0YHO3EMENbHBIX METAILUIOB C BOJOM
(BO3MOXHO HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); B3aUMO/IEICTBYE LINHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT M IIEJIOYEH; KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHMOHBI, KATHOH BOJAOPOAA U
KaTHOHBI METAJIJIOB; B3aUMOJAECUCTBHE IMIPOKCUIOB aJTIOMUHUS U IIUHKA C PACTBOPAMHU KHUCIIOT U
IIEJI0YEH; pEeIIeHUE HSKCIepUMEHTaIbHbIX 3amad 1o Temam «[lamorensr», «Cepa u eé
COCIMHEHUS», «A30T U (pocop U UX COETUHEHUY, «MeTaluTbl TIaBHBIX NOATPYII», «MeTaibl
MOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb

Pons xumuu B 00eCTieUeHHH yCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA.

[ToHsITHE 0 HAYYHBIX METO/IaX TIO3HAHUS U METOJIOJIOTUN HAYYHOTO MCCIICTIOBAHUS.

Hay4Hble TpUHIMITEI OpTraHU3aIlMd XWMHYECKOTO MPOHM3BOACTBA. [IpOMBINUIEHHBIE CHOCOOBI
MONTyYeHUs] BAKHEUIUX BEIIECTB (HA TpPUMEpE MPOU3BOJCTBA aMMHAKa, CEPHON KHCIIOTHI,
MeTaHoJa). [IpOMBINIICHHBIE CIOCOOBI TIONYYEHUS METAIUIOB M CIUIABOB. XHUMHUYECKOE
3arpsi3HEHUE OKPY’KaIoIIeH Ccpelnbl W ero mocieAcTBus. [Ipobmema mepepabOTKU OTXOIOB M
NOOOYHBIX TPOAYKTOB. Poib XuMuK B 00€CTICUeHHH YHEPTeTHIECKON Oe3onacHOCTH. [IpuHIHITET
«3EIIEHOU XUMHUY.

XuMuss W 3710pOBbe dYelloBeKa. JlekapcTBeHHBIC cpencTBa. [IpaBmia  WCIOJNB30BaHUS
JICKApCTBEHHBIX TpenapaToB. Pojb XUMHH B Pa3BUTHN MEIUIHHEI.

XuMUSI TIUIIA: OCHOBHBIE KOMITOHEHTBHI, THIIEBbIE J100aBKH. Poinb Xumum B 0OecCIeYeHUU
MUIIEBON OE30MAaCHOCTH.

KocmeTtnueckne u mapdroMepHble cpeactBa. beitoBas xumusa. [lpaBmina 0Ge30macHOro
UCTIOJIB30BaHUs TPEMApaToB OBITOBOW XMMHHU B TIOBCETHEBHOW KU3HH.

XuMHS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEILHBIEC MaTEpHAIIbI (LIEMEHT, OETOH).

XuMusl B CENbCKOM X03stiicTBe. OpraHnYecKre U MHHEPAJIbHbBIE YIA0OPEHHUSL.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC MaTepHalIbl, KPACKH, CTEKJIO, KepaMHuKa. MaTepHraisl JUist

aNeKTpoHukH. HanotexHomnorum.

Pacuérnnie 3agaun

Pacuétel: Macchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; MacChl (00BEMA, KOJIMUECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CJIIM OJHO W3 BEHIECTB MMEET MPUMECH; Macchl (00bEMa, KOIUYeCTBa
BEIIECTBA) MPOJYKTa PEaKkluy, €CIU OJIHO U3 BEIIECTB JaHO B BUJE PacTBOpa C ONpeAeaEHHON
MacCOBOM JI0JIEM pacTBOPEHHOIO BEILECTBA; MACCOBOM JOJM M MOJSPHOM KOHLIEHTpalUU
BEIIECTBA B PACTBOPE; JIOJIM BbIXO/a MPOJAYKTA PEAKIIUH OT TEOPETHUECKHA BO3ZMOKHOTO.
MexnpeaMeTHbIe CBSI3H

Peanuzammsi MeXNpeaMETHBIX CBSI3€H MPU WM3YYEHUH OOIIeH M HEopraHW4ecKoi xumuu B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MMOHSTHH, TaK
Y TIOHATUH, MPUHATHIX B OTJEJIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TIOHATHUS: SIBJICHHE, HAy4HBIN (DaKT, TUMOTE3a, TEOPHsl, 3aKOH,
aHaJIM3, CUHTE3, KiIaccuuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, HW3MEpPEHHE, SKCIIEPHUMEHT,
MO/IeJib, MOACIIUPOBAHUE.

®uzuka: MaTepus, MUKPOMHUP, MAKPOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIBI,
pPalOaKTUBHOCTh, MOJICKYJa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHME BEIECTBA, UACATbHBIN a3, GU3NYECKUe BETMYUHBI, EAUHUIIBI U3MEPEHUs, CKOPOCTh,
SHEprus, Macca.

buonorus: knerka, opraHu3M, IKOCUCTEMA, Onocdepa, MeTaboJIU3M, MAaKPO- H MUKPOAJIEMEHTHI,
OCIKH, KUPBI, YTIIEBObI, HyKIICMHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB H
MOTOK SHEPTUH B 3KOCHUCTEMAX.

['eorpadusi: MUHEpAIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLIUBO, PECYPCHI.



Texuomorus: XuUMHYSCKas MNPOMBIIIJICHHOCTb, MCTAJLIIYprus, CTPOUTCIIbHBIC MATCpUajbl,
CEIBLCKOXO03MCTBEHHOE IIPOU3BOACTBO, IMUIIICBas IMMPOMBIINIJICHHOCTD,

q)apMaI_[eBTI/I‘IGCKaSI MMPOMBIIIJICHHOCTD, IMpou3BOACTBO KOCMCTHUYCCKUX nmpenaparos,
IMPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTc€puraiosB, QJICKTPOHHAs IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

XuMus 4 )KU3Hb

Posnb xumuu B 06ecriedeHuH yCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA.

IlonsTHE 0 HAYYHBIX METOAAX ITO3HAHUS U METOLO0JIOTMU HAYYHOT'O UCCIICIOBAHMS.

HayuHble NpUHIMIIBI OpraHU3alMd XUMHYECKOro NpoM3BOACTBA. [IpoMblluieHHBIE CHOCOOBI
IOJyYEHHUs] BAXKHEMIIMX BELIECTB (HA MpUMEpPE IPOU3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI,
MeTaHosa). IIpoMbllIeHHBIE CHOCOOBI TMOMYYEHUS METAJIOB M CIUIABOB. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIoIIeH cpenbl U ero mocieactsus. IIpobGnema mepepaOOTKH OTXOAOB M
0OOYHBIX IPOAYKTOB. Poib XuMum B obecrieueHnH sHepreTudeckoil 0ezonacHoctu. IIpuHuuIe!
«3eIEHOU XUMUNY.

XumHus U 300poBbe uenoBeka. JlekapcTBeHHble cpeacTtBa. [IpaBwia  HCIONB30BaHUA
JIEKapCTBEHHBIX MpenapaToB. Posib XUMHUK B pa3BUTHN MEIULIMHBI.

XuMUs UM OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe 100aBKU. Poib Xxumun B obecnieueHUH
IUILEBON OE30MaCHOCTH.

Kocmernueckue wu mapdromepHbie cpenacrBa. beitoBas xumus. IlpaBuna Ge3zomacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMUU B IIOBCETHEBHOM JKU3HU.

XuMUsL B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHus B celnbcKoM Xo3siiicTBe. OpraHuyecKkue U MUHEpaIbHbIE Y0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalIbl, KPACKH, CTEKIIO, KEPaMHUKA.

Marepuans! 11 3JIeKTpoHUKH. HaHoTeXHOIOT M.

Pacuérnnie 3agaun

Pacuétbl: Macchl BelecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCE WIN
00BbEMY OJIHOTO U3 YYacCTBYIOLIMX B PEAKIIMU BEIECTB; Macchl (00bEMa, KOIMYECTBA BEILIECTBA)
IPOAYKTOB DPEAKIMM, €CJIIM OJHO W3 BEUIECTB MMEET IpHUMecH; macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MIPOAYKTAa pEaKIMH, €CJIM OJHO M3 BEIECTB JaHO B BUJE PACcTBOpa C ONpenelEHHON
MacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA; MAacCOBOM [OJIM M MOJIIPHOM KOHUEHTPALUHU
BELIECTBA B PACTBOPE; AOJIH BBIXOJA MPOAYKTA PEAKIIMHU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeamMeTHblie CBS3H

Peanuzanus MeXnpeaMeTHBIX CBsi3ell Mpu u3ydeHuu oOmied u HeopraHuyeckod xumuu B 11
KJIaCCE OCYIIECTBIISIETCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHH, Tak
Y TIOHATUH, IIPUHATBIX B OTJEJIBHBIX NIPEIMETAX €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHBIE TMOHATHUS: SBICHHE, HAYYHBIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CUHTE3, Kiaccu(UKalys, NEepUOJUYHOCTh, HAOIIOJCHHUE, M3MEPEHHE, SKCIEPUMEHT,
MOJI€JIb, MOACINPOBAHNUE.

®usuka: MaTepus, MUKPOMHP, MaKpOMHp, aToOM, 3JIEKTPOH, NIPOTOH, HEUTPOH, MOH, W30TOIIbI,
PaIoaKTUBHOCTb, MOJIEKYJIA, SHEPIeTHUECKUH YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, UACANbHBIN ra3, pusnyeckue BeJIMUUHBI, €IUHHULIBI U3MEPEHUs], CKOPOCTh,
DHEPrus, Macca.

Bbuonorus: knerka, opranusm, 3KocucTeMa, buocdepa, METab0IN3M, MAKpO- U MUKPOAJIEMEHTHI,
OeJKH, JKUPBI, YIIIEBObI, HyKIIENHOBBIE KUCIIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U
IIOTOK YHEPTUH B SKOCUCTEMAX.

['eorpadusi: MUHEpAITBI, TOPHBIE IOPO/IBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, PECYPCHI.
TexHonmorusa: XuUMHYECKas IPOMBILUIEHHOCTb, METAJUIyprusi, CTPOUTENIbHBIE MaTepHUalIbl,
CeJIbCKOXO035IICTBEHHOE MPOU3BOICTBO, MHUIIIEBAs IPOMBILIIIEHHOCTh, 64 (apMarieBTHYecKast



MMPOMBIIIJICHHOCTD, IIPpOU3BOACTBO KOCMECTHUYCCKUX npemnaparos, IMPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTCpUajioB, 3JICKTPOHHA ITPOMBIINIJICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IIVIAHUPOBAHMUE 10 KJIACC «OPTAHUYECKASA XUMUWUSA»

Ne HasBanmue pa3jaena KO0JI-BO YaCOB 3JIEKTPOHH Cnncox
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I pecypchl
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e blep padoThI o0opynoBaH
r ador us Touxku
0 bl pocTta
1 Pasnen 1. 3 0/0 00 https://www.yaklas -OIPEACIATh BUABI
TeopeTnyeckue / s.ru, XUMHYECKOH CBSI3H, THII
OCHOBBI 9 https://resh.edu.ru , THOPUIU3AIAH, BUJIBI
OpraHUYeCKON XUMHUHU https://uchebnik.m HU30MEepUHn
0s.ru - HCTIOJIb30BAaTh
MIOHSITHSL: TOMOJIOT,
u3omep
-TIPUMEHSTh
MOHSITHS:
CTPYKTYpHast
(opmyuna,
AJICKTPOHHBIN A
2 Paznen 2. 1 1/1 1/2 Hatunk https://www.yaklas OnpeaensaTh KIacc,
YreBoaopoasl 4 TeMIIepaTyp s.ru, o0mryro Gpopmyiry,
/ Bl https://resh.edu.ru , CBOMCTBa BelecTBa
4 https://uchebnik.m - YICIIOJIE30BAaTh
2 0s.14, TTOHSITHS:
https://www.xumu 3aMelleHHeE,
k.ru M30MEpPU3ALINS,
JETUPUPOBAHUE,
IUKJTA3AIHS, TTHPOITU3,
KPEKUHT
- IPUMEHSITH
TIOHSITHS:
KaueCTBEHHASI

peakis



http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
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CMC
- NPUMEHST
HOHSTHS:
Ka4eCTBEHHasI
pEaKIHs
Paznen 4. 3 0/1 0/1 https://www.yakl OIIpEEIATh Kiace,
A3oTcoaepxariue \ ass.ru, obmryro hopmyiy,
OpraHHYEeCcKue 9 https://resh.edu.r CBOICTBa BEILIECTBA
COCIMHEHUS u, - ACTIOJIb30BATh
https://uchebnik. MIOHSATHSA: AMHHBI,
mos.1u, aAMHMHOKHCIIOTHI,
https://www.xum OenKu
uk.ru - IPUMEHSTh
TIOHSATHSL:
Ka4eCTBEHHAs
peaxmms,
JCHATypanus
Paznen 5. 3 1/1 0/2 https://www.yakl - OIPENENSTh NPUPOAHBIE
BrIcokOMOIEKyYISpHBI / ass.ru, 1 ICKYCCTBEHHBIC
€ COeIMHEHUS 9 https://resh.edu.ru BOJIOKHA,
, TTACTMACCHI, KaydyK
https://uchebnik. - HCIOJIb30BaTh
mos.ru

MOHSITUSI: MOHOMED,
MOJINMED,
CTPYKTYPHOE 3BEHO,

CTETEeHb MOJIMMEpPHU3aIuU

- IPUMEHSITD
MTOHSITHUSL:
MPAKTUYECKUI
BBIXO/T



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
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TEMATHYECKOE INTIAHUPOBAHUE
11 KITIACC «OBIIASA 1 HEOPTAHUYECKAS
XUMMU S
basoBbIii Yrayoaennblii ypoBenb (1+2)
ypoBenb (1
qac)
KOJI- Pa3nen 1. Teopernueckue ocHOBbI XuMuHu (124\36 1) Kou-Bo
BO 4acoB
yac
0B
3 Tema 1. Ctpoenne atoma. [lepuonnueckuii 3axon u [lepuoguyeckasi cucreMma XMuMHUYECKUX dJieMeHTOB /I, (8+1)
q n.
MenaeseeBa
1 XuMHYECKHH JIeMEHT. ATOM, KopnyckyasipHo-BOJIHOBOI Hcnonb3oBanue 1

Anpo aroma

AyaJu3M, A1BOMCTBEHHAS

o0opynoBanust Touku
pocrta




IPUPOJIa AJIEKTPOHA.
CrpoeHue 3I1eKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIE YHCIIA.
Pacnpenenenue 351eKTpoOHOB
110 ATOMHBIM OpOUTAIISM;
NPUHIAIT MUHAMYMa
sHepruu, npuHuun Ilaynu,
npaBuio XyHAa.

DneKTpoHHas 000JI04Ka. DHEPTTUUECKUE
YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaH,
S-, p-,

d-anemeHTbl. OcobeHHOCTH
pacnpeneneHna sNeKTPOHOB Mo
opbuTanam B aTomax 3/1eMEHTOB NepBbIX
yeTbIpex

nepuoaoB. INEeKTPOHHaA KOHpUrypauua
aTOMOB.

DNEeKTPOHHbBIE
KOH(HTypauu
aTOMOB 3JIEMEHTOB
IepBOTO —
4ETBEPTOTO NMEPUOOB
B OCHOBHOM H
BO30YKIEHHOM
COCTOSIHUH,
JIEKTPOHHBIE
KOH(HTypaluu HOHOB

. IlonsiTre 06 sHEpTUN
MOHHU3AIIUH, SHEPTHU CPOJICTBA
K 2JICKTPOHY.
DNeKTPOOTPUIIATEILHOCTD




[Tepronnueckuii 3aK0H U
[lepuoanueckas cuctemMa XMMUYECKUX
anemenTtoB /1. 1. MenpaeneeBa. CBs3b
MEPUOIUYECKOTr0 3aKOHA U
[Tepuoanueckol CUCTEMBI XUMHUYECKUX
anemenToB . 1. Menaeneena ¢
COBPEMEHHOU TEOPUEHN CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB B

00pa3zyeMbIX UMH TIPOCTHIX U

CJIOKHBIX BEIIECTB MO IPyIIaM U
nepuoaM. 3Ha4YeHUE EPUOTUIECKOTO
3akoHa [. 1. Menneneena.
JdeMoHcTpanus

Buapr Tabmun «Ilepuonnyeckas cucrema
xuMudeckux smementoB JI. . Mengeneeray

O06o0menne u 1
cucTeMaTh3anu
g 10  TeMe.
PaGora c
TeCTaMu B
¢dopmare EI'D

YPOK KOHTPOJIs 3HAHUU 1P

MmarepHaia TeMbl
Pabota ¢ Tecramu B
¢dopmare EI'D
4q Tema 2. Ctpoenue Bemecrsa. MHorooopasue 109
BelIeCTB
1 CrtpoeHue BemecTBa. XUMHYECKast 1

CBSI3b. BUIBI XUMHYECKOI CBSI3U
(koBasieHTHAs! HETMOJISIpHAS U
MOJISIPHASI, HIOHHAsS, METaJUIMYECcKasi).
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHON XMMHYECKOM CBSI3HU
(oOMeHHBIN 1
JIOHOPHOAKLENTOpHbIN). Bogopoanas
CBSI3b.

BanentHOCTSD.




DHeprus u JJIMHA CBSI3U.
[TonsapHOCTS,
HaIIPaBJIECHHOCTb U
HaCBIIIAEMOCTh KOBAJICHTHOU
cBA3u. KpaTHble CBA3H.
Me:xMonexyspHbIe
B3aUMOJICUCTBUS
Bonxoponnas cBs3b.

BaneHTHOCTh U BaJIeHTHBIE
BO3MOYKHOCTH aTOMOB.
I'uOpunnzanus aTOMHBIX
opouraneii. CBs3b
3JIEKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX
reOMETPUYECKUM
CTpoeHHEM (Ha

IIpUMeEpPEe COEIMHEHUI
3JIEMEHTOB BTOPOTO
1epuoia)

DNeKTpOoOTPHUIIATETLHOCTh. CTENeHb
okuciieHusi. NOHbI: KaTHOHBI M aHUOHBI.
BeniecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH
IMOCTOSTHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAJUTMUECKUX PEHIETOK U CBOMCTBA
BelecTB. /JleMoHCcTpanms

Mopenu KpUCTAIUIMYECKUX PEIIETOK

[IpencraBnenus o
KOMIUIEKCHBIX COEIUHEHUSIX.
CocTaB KOMIIEKCHOTO HOHA:
KOMILIEKCO0Opa3oBaTeb,
muranbl. KoopauHannoHHoe
YHCJIO.

HomeHkitaTypa KOMIUIEKCHBIX
coequHEHNH. 3HaueHue
KOMILIEKCHBIX COeTUHEHUH.
ITonstue o
KOOPJMHAIIMOHHON XUMUH.




1 [IonsiTHE O NUCTIEPCHBIX CHCTEMAX.
HUctunnbie n
KOJUIOHUIHBIE pacTBOpbl. MaccoBast
J10JIs1 BEILIECTBA B PACTBOPE.
CriocoObl BbIPAKEHHsI KOHIIEHTPALMH PaCTBOPOB:
MaccoBas JI0JIs1 BEMIECTBA B PACTBOPE, MOJISIPHAS
KOHLICHTpaIusl.
HaceimeHHble 1 HEHACBHIIIEHHBIE PaCTBOPBI, pACTBOPUMOCTb.
Kpucramnoruaparsi.
Brruncnenus
C UCIOJIB30BAaHUEM ITOHATUM «MacCcOBasi A0JS PACTBOPEHHOIO BEIIECTBAY,
«MOJIIpHasl KOHLIEHTPALHsD)
1 Knaccudukarnus
HEOPraHWYECKUX COEAUHEHHU.
HomeHnkiiatypa HeOpraumeckux
BenlecTB. [ eHeTnyeckas
CBSI3b HEOPraHUYECKHUX
BEILIECTB, MPUHAUICKAIUX
K pa3JINYHbIM KJaccaMm
(5+1) T (17 +1)
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Beruucnenus 1P
— Macchl BEIIeCTBA WIH 00BhEMA ra3oB
M0 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WIM  00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIUU BEILIECTB;
— MacCcoBOM  JOJM W  MOJSIPHOM
KOHIICHTpaIU1
BEILIECTBA B pacTBOPE
Xumuyeckasi peakius. ji| 1
Knaccugukanus ar
XUMHUYECKUX PEaKIIHii B q
HEOPTaHUYECKOU U U
OpPraHUYECKON XUMUHU. K
3aKOH COXpaHEHUsI MacChl B
BEII[ECTB; 3aKOH COXpPaHEHUs U B
NpEeBpaIIeHUs SHEPTUU TPU c
XUMUYECKUX PEAKITUSX. 0
K
0
i
T
M
I
e
aT
y
p
Bl
TennoBenddexT jil| 1
bl XUMHUYECKHUX aT
Tepmoxumuueck q
ue ypaBHEHHS. u
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Brrancnenns— temnoBoro 3¢ dexra
peaxknuu

Ckopoctb peakuuu, €€
3aBHCUMOCTH OT

pa3INYHBIX (PaKTOPOB.
OOpaTumble peaxiu.

XUMHUYECKOE PABHOBECHE.

@akTopsl, BAUAIOIINE HA
COCTOSIHUE XHUMHUYECKOTO
paBHOBECHS.
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Ne 1. Baustnue pa3ziauuHbIX
(aKkTOpPOB Ha CKOPOCTh
XMMHUYECKON pEaKLNH.

['oMoreHHBIE ¥ TETEPOTEHHBIE PEAKITUHU. 1
KaTaJu3aTopPHI.
Karamuz




KoHcraHnTa xumndeckoro paBHoBecus. GakTopsl, BIMSIONIUE HA
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, 1aBICHUE U
KOHLIEHTPAaLMK BEIECTB, yYaCTBYIOIIMX B peakuuu. [Ipuanmmn Jle
[Tarense.

[TpaxTrueckas pabora

Ne 2. Bausinue paznuuHbIX (paKTOPOB Ha MOJI0KEHUE XUMUYECKOTO
paBHOBECHSL.

DIIEKTPOJIUTHIECKAS 1
aucconuanus. CupHble Ji
U cllabble IEKTPOIIUTHL. a
Peakuyu noHHoro q
obmena. JlabopaTopHas H
paborta u
— MPOBEJICHUE PEAKINA HOHHOTO K
oOMeHa p
H
BeinosnHeHUe yripaKHEHUH 110 | 1
temam: CusibHBIC U clla0bie a
AMeKTpoauThl. CTeneHb q
JIUCCOLIMALNH. H
Peakmuu nonHoro oomMeHa H
K
P
H

Pemenue 3a1a4 no teme: XUMHUYECKOE PAaBHOBECHE

CunbHble U crabbie
anexkTposuTsl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHCIas,
HEWUTpaJIbHAs, IIEJIOYHAs.
[TonsiTre 0 BOJOPOAHOM
nokazareie (pH) pactBopa.
I'unponu3 opraHMYecKux U
HEOPraHMYECKUX BEIIECTB.
JlaGopaTopHas pabota

— ONPEIEIIEHUE CPEIBI

PaCcTBOPOB BCIICCTB C IIOMOIIBLIO

YHUBEPCAIBHOTO MHANKATOPA.

O R R R & & Iy




HonHOE npoun3BeieHue BOIBI.
Cpena BOJAHBIX PACTBOPOB:
KHCJIOTHAs1, HEUTpaJbHas,
IIEJIOYHAS.

Bonopoausriit mokazarens (pH) pactBopa.

RO OT 8 S o

I'maponus couneit.

=N oz o4 e T

anjes)

OKHUCIIUTEIBLHO-

BOCCTaAaHOBHUTCIIbHBIC

peakuuu.
JeMmoHCcTpanus

Pa3znoxxeHue nepokcuia BoAopoia

B IPUCYTCTBUH

karanuzaTtopa. [loustue 06
AIIEKTPOJIN3€E PACIUIaBOB U
pactBopoB coJied. [I[pumenenue
AIIEKTPOJIN3A.

Oxucnuren
BHO-
BOCCTaHOBH
TEIIbHEIC
pEaKIINH.
CreneHb
OKHCJICHHS.
Oxuciauren
b H
BOCCTaHOBH
TEJlb.
IIporeccnl




OKHCJICHUS
n
BOCCTaHOBII
CHUS.
Baxxnenmm
e
OKHUCIINTE]I
157
BOCCTaHOB
HATEIH.
Meton
3JIEKTPOHH
oro
OaaHca

DIIEKTPOJIN3
pacTBOpOB U
pacIuiaBoB
BEIIIECTB.

KonTtponbsHas paborta

KonTponbnaa
s pabora 1
(TecT B
dbopmare
EI'D)

Paznen 2. Heopranuueckasi
xumusi( 16/514)

29y

(8+1)

Tema 4. HeMeTaJIbI

Boraucnenns
— MaccChl
(00BéMma,
KOJIMYECTBA
BEIIECTBA)
MIPOJTyKTa
peakiuuu, eciu
OJTHO W3
BEIIECTB JAaHO
B BUJIE
pacTBopa ¢
onpeaeIEHHON
MacCOBOM




JoJen
pPacTBOPEHHOT
0 BEIIEeCTBA

Breraucnenns
— JOJH
BBEIXOJ1a
MPOAYKTa
peakuuu

oT

TEOpEeTUY
€CKH
BO3MOKH

oro

Hewmeramnel. [lonoxenue
HeMeTayoB B [lepuonnueckon
CUCTEME XUMHUYECKUX
anemenToB [. 1. MenaeneeBa
U 0COOEHHOCTH CTPOECHUS
aTOMOB.

JleMoHcTpannu

1. O0Opa3ipl HEMETAJIOB.

Bonop
i
ITonyu
€Hue,
buznu
€CKHe

XUMHu4
eCKue
CBOWCT
Ba
(peakiy
1707 QI
MeTal




JIaMU U
HEMET

ajiaMm

I/I,

BOCCTa
HOBUTE

JIHBIC

CBOMCT

Ba).
JlaGopaTopHbl
€ OIBITHI

1.
KauectBen
HBIE
peakiuu Ha
HEOopraHuye
CKH€E MOHBI
1 KaTHOH
BOJOPOJIA.

I'mapuasr.
TonnuBHBIE
3JIEMEHTHIL.

®du3nYecKue CBOMCTBAa HEMETAILIIOB.

AnnoTtponus

HEMETAJIOB (Ha MpUMepe
KHUCTI0poJia, cephl, hocdopa u
YIIEPOAa).

Kucnopon n
030H.
Yraepon,
HaXOXKJIEHU
eB
pUpoJIE,
AJNIOTPOITH
ble

Mo udUKaIl
17078
AKTHBHUPOB
AHHBIN




yroib,
aacopOus.
DyinepeHsl
» TpaceH,

yTIIePOTHBIE
HAHOTPYOKHU

JemoHcTpanu
u

2.
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KU
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e.
JlaGopaTopHbI
€ OTIBITHI.

2. [Tonyyenue
u coOupaHue
ra3os.




XUMHYECKHE CBOMCTBA

Ba)KHEHIIINX HEMETAJIJIOB

rajilor¢HOB ¥ X COCANMHCHUMN
(oKcuaoB,

KHUCJIOPOACOACPKAIINX

KHCJIOT, BOJIOPOIHBIX

coenuHenuil). [IpumeHeHne raroreHoB
U UX COCOUHEHNM.

T"agorenoBon
OpOJIBI.
Baxneimne
KHUCJIOPOACO/
eprkalue
COCINHCHUA
TaJIOreHOB.

JlaGopaTopHbI
eu
MPOMBIIIICHH
BIC CIIOCOOBI
TIOJTyYSHUS
raJIoreHoB.
IIpumeHeHue
TaJIOTEHOB U
X

COETMHEHUH.

XHUMHYEeCKHe CBOIICTBA BaXKHEHIITHX

HemeTaiuioB. Cepa 1 €€ COeTMHEHMUS.

(Oxcupapl, KUCIOPOA-

COJIepKaIIe KUCIOTHI,

BO/IOPOJHBIE COETUHEHMS).

IIpumenenune cepsl u €

COCIUHCHMI.
Cepa.
Haxoxne
HHE B
pupoze,
CIIOCOOBI
MOJIY4EH

s,




¢duznyeck
ne 51
XAMHUYEC
KHe
CBOICTBA.
CepoBog
opon,
cynbhug
pl. Oxcun
cepbl
avy,
OKCHI
Cephl
(VI).
CepHucras u
cepHas
KHCJIOTBI U BX
COJIH.
OcobenHoct
CBOMCT

B

CEpHO

51

KHUCJIOT
Bl

[Ipume
HEHHE
Cephsl U

eé

coenu
HCEHUU.

JlaGopaTopHbI
e
TIPOMBIIIIICHH
bI€ CTIOCOOBI
TOJTyYCHUS

KHUCJIOpOAA.
duznueckue n
XUMHUYECKUE




CBOMCTBA
KHCJIOpOoAa U
030Ha.
[Ipumenenne
KHUCJIOpoAa U
030Ha.
OKkcunasl 1
TIEPOKCH/IBI.

XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
HEMETaJIJIOB. A30Ta U €T0
coenuHeHHS. (OKCUIBI,
KHUCJIOPOACOACPIKAIINE KHCIIOTHI,
BOJIOPOHBIC COCTUHECHHS).
IIpumenenue a3ora

M €TI0 COCIMHCHUM.

A3oT.
Haxoxnenu
€B
MIPUPOJIE,
CIOCOOBI
MOJyYCHHUS,
busznueckue u
XUMHYECKHE
CBOMCTBA.
AMMHaxk,
HUTPHUIbI

Oxcunpl
a3oTa.
AzoTucras
U a30THas
KHCJIOTEI U
UX COJIH.
OcoOeHHOCT
¥ CBOMCTB
a30THOH
KHUCJIOTEI.
IIpumenenu
€ a30Ta u
ero

Haunuk pH




coeqUHEHUN
. AzorHbIE
ynoOpeHus.

XUMHUYECKUE HEMETAIIOB.

cBoiicTBa BakHeHx @ocdop u ero
COC/TMHCHHS.

OKcupl, KHCTOPOICOAEPKAITUE
KHUCJIOThI, BOJOPOIHBIE COETUHEHU).
[Tpumenenue docdopa u ero
COE€IMHEHUN.

docdop.
Haxoxnenne
B IIPUPOJIE,
CIIOCOOBI
MOJTyYeHUS,
duznyeckue
n
XUMHYECKHE
CBOICTBA.
dochuas u
dbochun.
OKcuapl
docdopa,
dochopna

sl KHCIIOTa

U €€ COJIN

Haunuk pH

M
eT
ad
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do
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ast
u

Juise
po
do
cd
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dochopubie
YIOOPCHMS.

XHUMHYEeCKre CBOMCTBA BaXKHEHIITHNX
HEMETAJUIOB (Yrjepo/ia U KPEMHHUS)
U UX COeUHEHUN (OKCHIOB,
KHCJIOPOJICOACPKAIINX KUCIIOT,
BOJIOPOTHBIX

coenuHenuil). [Ipumenenne
yriiepojia, KpeMHHSI ¥ BIX
COCIMHCHMI.

dusnueckne u 1
XUMHYECKHE
CBOMCTBaA
MIPOCTHIX
BEIIIECTB,
00pa3oBaHHBIX
YTIEPOIOM.
Oxkcupa
yriepo/a

(IT), oxcua
yriepoja
av),
yroJibHas
KHCJIOTa U e€
COJIH.

[IpumeHneHne nNpocThIX BELIECTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €70 COCTMHEHHI.

Kpemnwnii. Haxoxaenne B mpupoe, crocoObl
HOJy4eHus, pU3HMUeCKue U XMMUYECKHUEe CBOHUCTBA.
Oxkcun kpemuusi(1V), kpeMHueBast Kuciora,
cunukaThel. [IpumMeHeHne KpeMHUs U ero
COCTMHEHUH.

CrekJ10, €ro noJiyueHue, BUAbl CTEKIIA.




1 Beruucnenus 1
— MAaccChl BeUIeCTBa WK 00bEMA Ta30B 1O
W3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE WM
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIHH
BEILECTB;
— Macchl (00bEMa, KOJIMYECTBA BEIIIECTBA)
IIPOJIYKTOB PEAKLIUHU, €CIIU OJTHO U3 BEIIECTB UMEET
IpUMECH
[IpakTudeckue padoThI 1
Ne 3. Pemienne 3kcriepuMeEHTaIbHbBIX 33/1a4 110 TEME
«["anorensm.
[TpaxkTrueckue paboThI 1
Ne 4. PemieHne skcieprMEHTANIBHBIX 3a7a4 110 TEME
«Cepa 1 €€ COeTMHEHUSD.
1 [IpakTrueckue padboTh 1
Ne 2. Peienue skcriepuMeHTaIbHBIX 3a7a4 110 TEME
«Hewmeranmbn»
[TpaxTrueckue paboThI 1
No 2. Pelienue skcriepuMEHTaNbHBIX 3aa4 110 TEME
«Hemertaiubny
Kontposbnas pabota 2 1
O06o001IeHre U CUCTeMAaTH3aINs 110 TEME
«Hemeramnely. Pemenne 3anad B popmate EI'D
8u Tema 5. MeTtajibl (21+3)u
1 Mertamel. [Tonoxxenne meraninoB B [lepuoanueckoi 1

cucteMe xumuueckux sneMmeHToB J[. 1. Menneneena.

Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0UEK
aTOMOB METAJIIOB.

JeMoHcTpanumn

— 00pasiibl METAJJIOB




OO61as xapakrepucTuka MeTamioB [A-rpynmsl
[Ieproauueckoi CUCTEMBI XUMHYECKUX 2JIEMEHTOB.
Harpuii u kanuii: nonyyenue, pU3nvecKue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE NTPOCTHIX
BEILECTB U UX COCIMHECHUM.

JeMoHcTpanuu

- BzaumonelicTBre MIETOYHBIX U IIEI0YHO3EMETbHBIX
METaJIOB C BOJIOH (BO3MOKHO

UCIIOJIb30BaHUE BHJICOMATEPUAIIOB)

OO6mmas xapakrepucTuka MeTayioB IIA-rpymmbt
[Tepronueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Marnuii 1 Kaaplui: moxydeHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIECTB
U UX coeuHeHH. JKECTKOCTh BOJBI U CIIOCOOBI €&
YCTpAaHEHHSI.

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX METaJIJIOB
(HaTpuii, KaJIMii, KAJIbLIMKM, MATHUN, ATFOMUHUN, IIUHK,
XPOM, XKeJe30, MEJIb) U UX COCTUHEHUH.
JIaGopaTopHbIE OMBITHI

— KA4YECTBEHHBIC peaKIMM HA aHUOHBI U

KaTHOH aMMOHUS;

— B3aWMOJICHCTBHE THAPOKCHUAA

QITIOMUHHUS C PACTBOPAMU KUCIIOT U

11(S) (03 (97
— KA4E€CTBEHHbBIC PEAKIIUM HA KATHOHBI METAJJIOB

AnroMuHU: Iony4yeHue, pusndeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA U €ro coeuHeHuil. AMQoTepHbIe
CBOMCTBA OKCHJIa U THAPOKCH]IA aTIOMHHHS,
THIPOKCOKOMITIIEKCHI

AJTIOMUHUS.

O0001eHre 1 cucreMaTu3amus 1Mo reMe «MeTalisl

riaBHoM noarpynns». Tect B popmare EI'D




O6mume gusznueckue
CBOMCTBA METAJIJIOB.

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
PsAI HAIPSKEHUN METAJUIOB.
JeMoHCTpanuu
— KoneKIus «MeTallibl U CIIaBbI».
— B3auUMOJICUCTBUE MEIU C a30THOU
KHMCJIOTOM pa3JIMYHON KOHIEHTPAIMU

OO11ast xapaKTepUCTHKa METAJIIOB TOOOYHBIX
noarpynn (b-rpynm) [leproauueckoit cucrembl
XMMHYECKHX JIEMEHTOB. PU3NYECKUE U XUMUYECKHE
CBOMCTBA XpoMa U ero coequHeHuit. OKCUIbl U
ruapokcuasl xpoma (1), xpoma (I1I) u xpoma (VI).
XpomaTsl U TUXPOMAThI, UX OKACIUTEIbHBIE CBOWCTBA.
[Tosydenue 1 NpUMEHEHNE XPOM

®u3nYeCKre U XMMHYECKHE CBOMCTBA MapraHia u
ero coenwHeHwi.  BaxkHeWmme — coeauHECHUS
mapranma (II), mapraama (IV), mapranma (VI) u
mapranma (VII).

IlepMaHraHat Kajivsi, €ro OKMCIUTEJIbHBIC CBONCTBA

OO6mue cnocoOb! MOYyYSHHUST METaJIOB.
Merasutyprus

PacripoctpaneHrne XMMHUYECKUX 2JIEMEHTOB-METAIIIIOB B
3eMHOU Kope. PU3HYECKre U XUMHYECKHUE CBOMCTBA
JkKele3a U ero coequHeHuil. OKCUbl, THAPOKCUABI U
conu xkene3a (I1) u xxenesa (I1I). [Tonyyenue u
IIPUMEHEHUE

JKEJIe3a U ero CIUIABOB.

Menb: nonydyenue, Gu3nuecKue 1 XUMUYECKUe
CBOWCTBA, IPUMEHEHHE IIPOCTOTO BELECTBA U €T0
COCIMHECHUM.

[uHk: nonydenue, Gpu3nUECKUe U XUMUYECKUE
CBOIICTBa, MPUMEHEHHE MTPOCTOTO BEIIECTBA U €T0
COETMHEHUH.

AmdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA IIMHKA,

THAPOKCOKOMIUICKCHI TMHKA




Koppo3sus meramioB. CriocoOb! 3alUTH OT
Kopposuu. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.
Brmaucnenus
— pacd€Thl MaccChl BelecTBa Wik 00bEMa ra3oB o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MITU
00BEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BELIECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJTHO U3
BEIIIECTB UMEET MPUMECH;
— pacu€tbl Macchl (00bEMa, KOIMYECTBA BEILIECTBA)
MPOJIYKTa PEaKIMH, €CIIM OJTHO U3 BEIIECTB JIaHO B
BHJIE pacTBOPA C ONPEIEIEHHON MAaCCOBOU T0IEN
pPacTBOPEHHOTO BEIIIECTBA

[IpakTrueckue padboTh
Ne 7. PemieHne 3kcrnepuMeEHTaIbHbBIX 33/1a4 110 TEME
«Mertaibl TOOOYHBIX MOATPYIID

O0001menue u cucreMaTu3anys 1o Teme: «Oomme
cBoiicTBa MeTauIoB. OOIIHE CIIOCOOBI

MOJTyYeHUs] MeTaJIoBy. PaboTa ¢ Tectamu B
dopmare EI'D

[IpakTuyeckue pabOTHI
Ne 3. Pemienue skcriepuMeHTaNbHBIX 3a/a4 110 TEME
«MeTtasaby.

O0600111eH1E U cUcTEMATH3aIA 10 TeMe «MeTalIb
no6oyHoi nmoarpymms». Tect B popmare EI'D

O06o0011eHNEe U CUCTEeMAaTU3aIHs 110 TEMe
«Mertamnbly. TectupoBanue\Pemenue 3a1au B
dopmare EI'D

I'eneTnueckas cBA3L BEIIECTB

Beinonnenue ynpaxxseHui 1o teme «I enerndeckas
CBSI3b KJIACCOB HEOPTraHNYECKHUX

coenuHeHni» TectupoBanue\Pemenue 3amau

B (hopmare EI'D

O060011eHrEe U cUCTeMaTU3alus 110 TeMe
«Hewmertamibsl. Metamnsl». Tect B popmate EI'D

KonTponbnas pabota 2 o teme «Heopranuueckas

KonTponbnas pabora 3 o reme «Heoprannueckas

XUMUA»

XUMUA»




AHanu3 KOHTPOJIbHOM pabOTHI.

1P

AHanu3 KOHTPOJIbHOM pabOTHI.

1P

Pa3pen 3. Xumus

M KU3Hb (44\8 u)

4+
D

. Tema 6. XumMus 4 ’KU3Hb

Tema 6. MeToabl NO3HAHUS B XUMHH.
XuMud M ;KHU3Hb

(10+54)

Ponb xuMuM B 00€CIICUCHUN YKOJIOTHYSCKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
pa3BI/ITI/II/I MCIAUIIUHBI. HOHHTHC (0) Hay‘-IHLIX
METOAaX ITO3HAHUS

BCHICCTB U XUMHNUYCCKHUX peaKHI/Iﬁ

XWMMS [UIIHA: OCHOBHBIE KOMIIOHEHTBI,
nuieBsle 106aBku. Posb Xxumun B
o0ecreyeHny NHUIIEeBON OE30MaCHOCTH.
Kocmernueckue u napdromepHbsle CpeacTBa.
bertoBast xumus. [IpaBuina 6e3omnacHoro
UCIIOJIb30BaHUs CPEJICTB OBITOBOM XMMUHU B
IIOBCEHEBHOM KU3HU.

XHUMHS B CTPOUTENBCTBE. BaskHeNIInEe CTPOUTEIIbHBIE
MaTepuaibl (LIEeMEHT, 0€TOH). XUMUYECKOe 3arpsi3HEHHE
OKPY>KAOIEH CPENIbl M €ro NOCIEICTBH

[IpencraBienust 06 OOMKX HAYYHBIX MPUHIUIIAX
MPOMBIIUIEHHOTO TOTYyYeHHs BaKHEHIITUX BEIIECTB.

HayuHple npuHIMIIBI OPraHu3alud XMMUYECKOTO
npou3BojcTBa. [IpoMblnieHHbIE CLIOCOOBI OTYYEHUS
Ba)XHEHIINX BeleCcTB (Ha MpUMeEpe MPOU3BOJICTBA
aMMUaKa, CEpHOM KUCIIOThI, METAHOJIA).
[IpombIneHHBIE CLIOCOOBI TOTYYEHHS] METAJUIOB U
CILIABOB.

[TpoGaema nepepabOTKH OTXOAO0B M ITOOOYHBIX
npoAyKTOB. Ponb Xxumuu B oOecriedeHIH
SHEPreTUYECKOU

Oe3omacHOCTH. [IpUHIMITBI «3eIEHON XUMUW).

Yenosek B MHPE BCUICCTB U MATCPUATIOB: Ba)KHEHIIIHE
CTPOUTCIIbHBIC MATCPHAJIbl, KOHCTPYKIITMOHHLIC

MaTepHalbl, KpaCKH, CTEKJI0, KEpaMUKa, MaTepUaIbl
JUTSL DTIEKTPOHHUKH, HAHOMATEePHAaJIbl, OPraHMYECKUE U
MUHEpaJIbHbIE Y00pEHUs.




CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl,
KpacKH, CTEKJIO, KepaMHUKa.
Marepuais! i 3j1eKTpoHuky. HanotexHosmornu

XuMHs B CEIBCKOM X03siicTBe. Oprannyeckue u
MUHEpaJbHble yI0OPEHHUSL.

XWMUS ¥ 370POBhE YEIIOBEKA: MPaBUIIA
WCITOJI30BaHUS JIEKAPCTBEHHBIX MIPETApaToB;
npaBmiia 6€30MacHOTO MCIIOH30BAHMSI MPENapaToB
OBITOBOM XHMHH B

TMOBCEIHEBHOM KU3HHU

Wrorosas koHTpoJsibHas paboTa

[MonroroBka k k\p B popmare EI'D

Wrorosas koHTposbHas padota B popmare EI'D

1 4 B Hemenmro, Bcero 34 4, u3 HUX
24 — pe3epBHOE BpeMsi

3 u B Henemo, Bcero 102 4, 3 HUX 749 — pe3epBHOE BpeMs
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