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HOSACHUTEJIbHASA 3AIIMCKA

[IporpaMMa 1o XuMHUM Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHuUs
pazpaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS
benepabHOM 00pa3oBaTEIbHON MPOTPAMMBI CPEAHEro O0O0IIero oO0pa3oBaHUA
(®OIT COO), mnpencraBiaeHHBIX B  DemepanbHOM  TOCYIAPCTBEHHOM
obpazoBarensHOoM cTamapre COO, c¢ yuérom Konnemmmu mnpenomgaBaHus
y4e0HOTO MpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OpTraHM3aIusax Poccuiickoi
@depepanny, peaTM3yIOLMX OCHOBHBIE O0Opa3oBaTelbHbIE MpPOTpaMMbl, U
OCHOBHBIX TMoOJoOXeHnil «Crtparerum pa3zBuTusi BocnuraHusa B Poccuiickoi
®enepaunu Ha nepuon 1o 2025 roxa» (Pacnopsbkenue IIpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKE MPOTPaMMBbI [0 XUMHUH, K OTPEIEICHHUIO
o01ieli cTpaTeruu 00y4eHHs, BOCTIMTAHUS M Pa3BUTHS 00YJarOIMXCs CPEACTBAMU
yaeOHoro npeaMera « Xumus» 111 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHuentyanbHpie nojoxkeHuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH LIENEH,
COJZepKaHusA, pPE3yabTaroB OOydeHHs] W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XuMU4ECKoe obpazoBaHue, MoJTy4aeMoe BBITTYCKHUKaMU
001meo0pa3oBaTebHON OpTaHM3allUN, SBJISETCS HEOTHEMIIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHOY)XUT 3aBEpIIAIONIMM JTallOM peanu3alu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX LIEHHOCTEH, MPHUCYIIMX
LEJIOCTHOM CHCTEME XHMHYECKOTO OOpa3oBaHUs. OJTHU LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB NPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIIEH KyJIbTYpPHI
YEeJIOBEKa, a TaKXKE DKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbI0 W TPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3zoBaHue
00y4JaronMxcsi Ha ypOBHE CPEIHEro 001Iero o0pa3oBaHus CPEACTBAMU YUEOHOTO
npenMera «XuMUsS», COJEpPKaHUE U MOCTPOECHUE KOTOPOrO ONIPENETICHbI B
OporpaMMe IO XMMHUU C YYETOM creuu(puKd HayKd XUMUHU, €€ 3Ha4eHUs B
MO3HAHUU TPUPOJBI U B MarepUaIbHOM >KU3HU OOIIECTBA, & TAKXKE C YYETOM
o0lMX 1eNeil W NPUHLMUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE
CHUCTEeMBI cpeaHero oobiero oopaszosanusi B Poccuiickoit depeparyu.

XuMUsL KaK 3JEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UIPaeT 0coOyI0 pojb B
COBPEMEHHOUN LUBWIM3ALMHU, B CO3JaHUHU HOBOW 0a3bl MaT€pUAIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B JOPMHUPOBAHHE PATUOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI U YENOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE NOHUMAaHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3U MEXKITY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JaCTIMU TPUMEHEHHUS.



TecHO B3aUMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaJla
HEOTHEMJIEMO YaCThI0O MUPOBOH KYJIbTYpPbl, HEOOXOAUMbBIM YCIOBUEM YCTICLTHOTO
Tpyda U KU3HU Kaxaoro uwieHa odOmiectBa. COBpeMEHHas XUMHUS KaK Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJOTMHM HanpaBjcHA Ha pELICHHE
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTUSL YEIOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOTHYECKONW 0€30MaCHOCTH U OXPaHbl 30POBBS.

B cootBercTBUM ¢ OOIMMH LENSIMH M NPUHLIMIAMH CPEIHEro OOIIero
oOpazoBanus conepxanue npeamera « Xumus» (10—11 knaccesl, 6a30BbIN YpOBEHD
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO IOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM Ui BbIpa0OTKHM MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYMA, IPOJOJDKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AaHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  nipeamMeTa  «XUMUsD»  SIBISIIOTCSL  0a30BbIE  KypChl  —
«Oprannueckass xumus» M «OOmIas M HEOPraHWYecKas XUMHs, OCHOBHBIM
KOMIIOHEHTOM COJIEpPKaHUsl KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUW IO HEOPTAHUYECKON XMMHH (C BKIFOUEHHEM 3HAHUW U3 O0UIeH XUMUN) U
OpraHn4ecKod XuMuHu. POPMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU NPHU U3YYCHUHU
npenMera 00ECHeYyrnBAeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro0 MHOT000Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMHUH.

Crpyxrypa conepxanusi KypcoB — «Oprannyeckas xumusi» u «OOwas u
HEOpraHuveckas XuUMus» cQOpMHpOBaHa B MpoOrpamme Mo XUMHHU Ha OCHOBE
CUCTEMHOTO TMOAXO0Ja K H3YyYEHHI0O Yy4yeOHOro wmarepuana u OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUW HA  ONPEElIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypc€ OpPraHM4eCKOM XMMHH BEILECTBA
pacCcMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHHS OPraHUYECKHUX
COCOMHEHU, a TaKKE€ Ha YPOBHE CTEPEOXHMMHUYECKHMX M 3JIEKTPOHHBIX
NpeicTaBlIeHUl O cTpoeHun BemiecTB. CBeneHuss 00 HU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB 0 CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIUHEHUN. B Kypce OpraHM4ecKOM XHMHUU IOJIY4YaroT pa3BUTHE
c(hopMUpOBaHHbIE HA YPOBHE OCHOBHOI'0O 00111ero 00pa3oBaHus epBOHAYAIbHbIE
NPEICTABJICHUS] O XUMHUUECKOH CBSI3H, KIaCCU(PUKATMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yriiom 3peHuss B mpeamere «Xumus» 0a30BOro YpPOBHSA
paccmarpuBaeTCs U3YYEHHbIH Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJOTUYECKHE CBEICHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMHUSD» OOyYaroIMMCsl NPEJOCTAaBISIETCS BO3MOKHOCTh OCO3HAaTh 3HAUEHUE
NEPHUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOT MYECKUX TO3UIUH,



rIy0ke TOHSATh HCTOPUYECKOE H3MEHEHHWE (QYHKIMA OSTOTO 3aKkoHa — OT
ob6o0maroreit 10 0ObACHSIIONIECH U TPOTHO3UPYIOIICH.

Enunasa cucteMa 3HaHMM O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMPOTEKaHWs JomoJyHsAeTcs B kypcax 10 m 11 xmaccos
DIIEMEHTaMH COJCpPIKaHUS, HWMCIOIIMMU KYJIbTYPOJOTHUYECKHUN M TPUKIATHON
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT TOHHUMAHHWIO B3aMMOCBS3U XUMHU C
IpYyTMMU HayKaMH, PacKpbIBalOT €€ pojb B MO3HABATEIBHOW M MPaKTHUECKOM
JESTEIIbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCTIHMTAHHIO YBOKEHHUS K TMPOIECCY
TBOpPYECTBA B 00OJIACTH TEOPHUH U MPAKTHUCCKUX MPIIOKCHUN XUMUHU, TIOMOTAOT
BBIITYCKHUKY OPHCHTUPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
npobJieMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICITUBAThL MHPOPMAIHIO U
NpPUMEHATh €€ I TIOTIOJNIHEHWs] 3HAaHWH, peIIeHUs WHTCIUICKTYyalbHBIX U
IKCIIEPUMEHTATIHHBIX HCCIIEOBATENbCKUX 3a/1a4. B 11e1oM coaeprkanue yueoOHOro
npenMmera «XUMHS» ~ JTaHHOTO  YPOBHS  U3Y4YCHHWS OPHEHTUPOBAHO  HA
dbopmMupoBaHUE Y 00YJAOIIUXCS MUPOBO33PEHYECKOW OCHOBBI JJISI TIOHUMAHUS
bmrocopckux wuel, TaKMX KaK: MaTepHATIbHOE €IMHCTBO HEOPTAHUYECKOTO H
OpTraHUYecKOr0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U
CTPOCHHEM, TI03HAaBAEMOCTb TPHUPOJHBIX SBJICHUH TIyTEM OJKCIIEPUMEHTA U
pelleHrsT TMPOTUBOPEYMH MEKIYy HOBBIMH (aKTaMd H  TEOPETHUCCKUMU
NPENOCHUIKaMHU, 0CO3HAHKUE POJIM XUMUH B PELICHUH SKOJOTUIECKUX MPoOIIeM, a
TaKoKe MpoOJieM cOepeKeHUsI YHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JaHNs HOBBIX
TEXHOJIOTUA U MaTEpHUasoOB.

B 1utane pemeHus 3amad  BOCIIMTAHMS, PAa3BUTHSA M COIMAIM3AINH
0OyJaronmxcss MPUHATBIC MPOTPAMMOW IO XUMHH ITOJXOJBI K OIPEACIICHHIO
COJICpXaHUSA W TOCTPOCHUS TMPEAMETa TPEAyCMaTPUBAIOT (GOopMUPOBAHHE
YHUBEPCATBHBIX Y4COHBIX JCHCTBUH, HMEIOMMX 0a30BO€ 3HAYCHHUC IS
pPa3IMYHBIX BHJIOB JICATCIBHOCTH: pEIICHUS MpoOJieM, IIOWCKa, aHau3a M
00paboTku nHMOpMaIu, HEOOXO0IUMBIX JIJISI IPUOOPETEHUS OTIbITA TPAKTUUECKON
U HCCJIEOBATENLCKOM JESTebHOCTH, 3aHUMAIOIIECH BaKHOE MECTO B TMO3HAHHUU
XHMHUH.

B mpaktuke mnpenogaBaHMs XMMHHA KaK Ha ypPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus, TaK 1 Ha YPOBHE CPEITHETO 00IIEro 00pa3oBaHus, MPHU OMPE/ICTICHUH
COJIEpKATCIIbHOW XapaKTEPHUCTHKU IIeJIel W3Y4YCHHs IIPEIMETa HalpaBJICHUCM
NIEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpH3HAETCS (POPMHUpPOBAHHE OCHOB
XAMHYECKON HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTHICCKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKON TOYKH 3PEHHUS TaKOW IMOJIX0J K ONPEICICHUIO Ielel N3YUCHHS
IIPEIMETa SBJIICTCS BIIOJIHE OTIPaBJIaHHBIM.



CoryacHO JTaHHOW TOYKE 3PEHHUS TJIABHBIMHU IIETSIMU U3Y4YEHHUS IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) sIBIsIFOTCS:

e (opmupoBaHHEe CHUCTEMbl XUMUYECKUX 3HAaHUW KaK  BaxHeHIen
COCTABJISIOLLIEN €CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPA, B OCHOBE KOTOPOM
JIeKaT KIHOYEBbIe MOHATUS, (DyHAaMEHTAIbHbIC 3aKOHBl U TEOPUH XUMUH,
OCBOCHHUE fA3bIKA HAYKH, YCBOECHUE W MOHHWMAaHUE CYIIHOCTU JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpHUEN
WX PA3BUTHSI U CTAHOBJICHUS;

e (opMHUpOBaHUE U PA3BUTHUE MPEICTABICHUNA O HAYYHbIX METO1aX MO3HAHUS
BEUIECTB M XUMHUYECKHUX pEaKUWd, HEOOXOAMMBIX IJisi NpUOOpeTeHUs
YMEHUI OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CTIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TpaBuUil
0e30macHOT0 0OpAaIeHUs C BEIIECTBAMM.

Hapsiny ¢ atum, coaepikarelibHas XapaKTepUCTUKA 1eNIel 1 3a7a4 U3y4eHUs
npeaMera B IporpaMmMe o XMMUK YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMU B CUCTEME CpelHEro od1ero oopazoBanusi. CeroaHs B
OpernojiaBaHud ~ XMMUM B OOJIbIIEH  CTermeHWu OTHAETCA  MPEANOYTeHHE
NPaKTUUYECKOW KOMIIOHEHTE COJep>KaHusi OOy4YeHHUs, OpPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKa 00111€00pa30BaTeIbHONM OpraHU3allny, BIAJCIOIIEr0 HE
HaOOpOM 3HaHUM, a (QYHKIUOHATHLHOW TPaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSIMH aKTUBHOTO TOJIyYCHHsI 3HAHUN W MPUMEHEHHS WX B PEATbHOM KU3HU
JUTSI pellieHHs IPaKTUUECKUX 3a/1a4.

B cBa3u ¢ MM 1npu HM3ydeHuUH npenmera «XUMUsS» JOMHUHUPYIOLIEEe
3HaY€HHE MPUOOPETAIOT TaKKUE LU U 33/1a41, KaK:

ananraiys oOyJarolmMxcsl K YCJIOBUSM JUHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopmMupoBaHUE  MHTEIUIEKTYyalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C BEIICCTBAMH U UX
MIPUMEHEHUEM;

dbopMupoBaHUE y OOYyYalOmMMXCS KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIM), MMEIONIMX YHUBEPCAIbHOE 3HAYEHUE [JI1 Pa3IMYHBIX BHJIOB
JeATeILHOCTH: PEIIeHus Mpo0OjeM, TTOMCKa, aHaan3a U 00paboTku wHpOpPMAITUH,
HEOOXOJUMBIX JII TPUOOPETEHUsI OMNbITa NEATEIHbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TMO3HAHUM XUMHH, a TakkKe [JsI OLEHKU C TO3UIUN
IKOJIOTHYECKONW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEH 00 YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENTLHO IPHUOOPETaTh HOBBIE
3HAHMSI [0 XUMUHU B COOTBETCTBUH C )KM3HEHHBIMH MTOTPEOHO CTIMH, UCTIOTIH30BaTh
COBpEeMEHHbIE HHPOPMAIMOHHBIE TEXHOJOTHH I MTOUCKA U aHAINW3a YYeOHOU U
HAYYHO-TIOMYJIIPHON MH(DOPMAITUU XUMUYECKOTO COJICPIKAHMS;

dbopMUpOBaHHUE U Pa3BUTHE Y OOYJAFOIIUXCS ACCOIMMATUBHOTO M JIOTUYECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHWU WU TIPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy OOydJalmuxcs YOSKIEHHOCTH B T'yMaHUCTUYECKOM
HAMpPAaBJIEHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TI00aTbHBIX MPOOJIeM
paIMoOHAILHOTO MPUPOIOMOIL30BAHMS, ITOMTOJIHEHUS SHEPTETUIECKUX PECYPCOB H
COXpaHEHHUs] TPHUPOJJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3J0POBBIO, a TaKXe MPHOOPETCHHS OTbITa
WCIIOJIb30BaHMs TIOJIyYCHHBIX 3HAHWUW MJI1 TPUHITHS TPaMOTHBIX PEIICHUN B
CUTYaITUSX, CBA3aHHBIX C XUMUYCCKUMH SIBJICHUSIMH.

B yuyeOHOM miaHe cpemHero oOImero oOpa3oBaHUS MPEIMET « XUMUS)
0a30BOT0 YPOBHSI BXOJUT B COCTAB MpeIMETHOM 00sacTi « ECTeCTBEHHO -HAyIHBIC
IIPEIMETHD.

OO6u1ee 4uCiI0 YacoB, OTBEAEHHBIX 1JIS1 U3YUYEHUS XUMHUH, Ha 0a30BOM YPOBHE
cpenHero oodmiero oOpasoBanus, coctaBisier 68 yacoB: B 10 kimacce — 34 ygaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hefenio).



COAEP>KAHUE OBbYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUs

TeopeTnvyeckue 0CHOBbI OPraHUYECKO XUMUM

[Ipenmer opraHMuecKoil XMMHUM: €€ BO3HUKHOBEHHUE, PAa3BUTUE U 3HAYCHHE B
MOJYYEHUM HOBBIX BEIIECTB U MaTepualioB. Teopusi CTPOCHUS] OPraHUYECKHUX
coenuHenuii A. M. bytiepoBa, e€ ocHOBHbIE TOJI0KeHUs. CTPYKTypHbIE GOPMYJIbI
OpPraHMYeCKUX BemecTB. ['omonorusi, wuzoMepusi. XUMHYECKas CBsI3b B
OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccuukalu OpraHuvYecKux BemecTB. HoMeHkmarypa
OpPTaHUYECKUX COEIMHEHHA (CUCTEMaTH4ecKas) W TPUBHAIbHBIC HAa3BAHUS
BOXHEHUIIIMX MPEACTABUTENECH KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCHEpUMEHTAIIbHBIE METOJIbl M3YYEHUS BEIIECTB W MX IMPEBpAILECHUM:
O3HAaKOMJIEHHE C 0Opa3liaMyd OPraHMYECKUX BEIIECTB M MaTrepuajiaMu Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEUIECTB, HAOJIOJIEHUE U
OTIMCAHKE IEMOHCTPAIMOHHBIX OIBITOB 10 MPEBPAILEHUI0 OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuy (TUIaBJieHUE, 0OYTIIMBAaHUE U TOPEHNE).

YrieBoaopoasl

AJKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKHMU psAn. MeraH u 3TaH —
NPOCTEHIIME TPENCTABUTEIN AaJKAHOB: (PU3UYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHHMs), HAXOXJECHUE B MPUPOJIE, MOJyYEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI Psifi. DTUJIEH U IPOTIUIICH —
NPOCTEHUINME TPEICTABUTEIN AaJKEHOB: (PU3UYECKHE W XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApATAllMM, OKHUCJICHUS U
MOJIMMEPU3ALINHN ), TOTYYEHUE U TPUMEHEHUE.

Ankaguensl: OytaaueH-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHEHIIME
XUMUYECKUE CBOWCTBA (peakuus noaumepusaiuu). [lomydyeHne cMHTETHYECKOTO
KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOECHHUS, TOMOJIOTUUECKUM psijl. ALIETUIICH
— TPOCTEHIIMK TPEACTaBUTENb AJKWHOB: COCTaB, CTpOCHUE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA (PEaKlMy TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TH]IpATaIUH,
TOpEHUs), MOJTYyYECHUE U TPUMEHEHHE.

Apenbl. benzous: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu raJloreHUpPOBaHUS U HUTPOBAHMS), TIOJIyYEHUE U MPUMEHEHUe. Toryon:
cocmas, cmpoenue, usuyeckue U  XUMUYECKUe  Ceoucmea  (peakyuu
2aN02EHUPOBAHUSL U HUMPOBAHUSL), NOAyYyeHue u npumerenue. TOKCUUHOCTb



apeHoB. ['eHernueckas CBs3b MEXAY YIJIEBOAOPOJAMH, NPUHAICKAIIUMU K
Pa3IMYHBIM KJIacCaM.

[IpupoaHbIE MCTOYHMKM YIJIEBOAOPONOB. IIpupoaHbBI ra3 W MOIyTHBIE
HedTsiHBIE Ta3bl. HedTh m €€ mpoucxoxaeHne. CriocoOwl mepepaboTku HedTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrsl
nepepadoTKu He(TH, UX MPUMEHEHHE B POMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MIPOJYKTHI €ro nepepadoTKH.

OKCIIEPUMEHTATIbHBIE METOJbl H3YyYEHUS BEUIECTB M HX MPEBPaIICHUM:
O3HAKOMJIEHHME € O0Opa3laMu IUlacTMacC, KaydyyKOB W PpE3UHBI, KOJUICKLIUU
«Hebtp» u  «Yromp», MOAECTMPOBAHUE MOJEKYJI YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOJHBIX, IPOBEICHNUE NPAKTUUECKON pabOThI: MOJYyYEHUE STUIICHA
Y U3yYEHHE €r0 CBOMCTB.

Pacuérnsie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOT'O BELIECTBA WM MPOAYKTA PEAKIIMUA IO U3BECTHBIM Macce,
00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJIHBIX BEILIECTB WIH MPOIYKTOB PEAKIIUH).

KucJsiopoaconepaxanme oprannyeckue coeJHHeHUA

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TaHOJ CTPOEHHE,
busznueckue M XUMHUYECKHME CBOICTBAa (peaklUM C AaKTUBHBIMH MeETaJUIaMH,
raJlor€HOBOJIOPOJIaMU, TOpPEHUE), NpHUMEHEeHue. BomopojHblie CBSI3U MEXAY
MOJIEKYJIaMU CIUPTOB. JIeMCTBHE METaHOIa M 3TAHOJIA HA OPTaHU3M 4YEJIOBEKa.

MHoroatoMHble  COMPTHI. ODTWIEHIJMKOJb W T[JUIEPUH: CTPOEHHE,
busznueckue M XUMHUYECKHE CBOICTBAa (B3aMMOJEWCTBUE CO HIEJIOYHBIMU

METaJUlaMHi, KaueCTBEHHas peaklusi Ha MHOTOATOMHBbIE CIUPTHI). JlelicTBHE Ha
OpTraHu3M 4elsioBeKa. l[pumeHenne ramuepuHa v STUICHTJIMKOJIS.

@deHOJI: CTpOEHHE MOJEKYNbl, (QU3NYECKHE U XUMHUYECKHE CBOMNCTBA.
TokcuunocTs (eHouna. [Ilpumenenue gpenona.

Anmpnerunbl U kemouul. DopMalibierui, aleTalIbACTUA: CTPOECHUE,
dbusznueckue U XMMHYECKUE CBOMCTBA (pEaKUMU OKUCICHHUS U BOCCTAHOBJICHMUS,
Ka4eCTBEHHBIE PEAKIIUH), TIOJy4YE€HUE U MPUMEHEHHUE.

OnHOOCHOBHBIE TpeaeibHble KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KMCJIOThI: CTpOEHHUE, (PU3NUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1me A Kiacca KUCJIOT, Peakiusl dSTepUPHUKAIIN), TOJy4YEeHUE U MPUMEHEHHE.
CrteapuHOBasi M OJICMHOBAs KUCJOTHI KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. Mblila Kak COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxnble >GuUpbl Kak MNPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['uapomnms
c0XHBIX 3¢upoB. XKupsl. ['uaponms xupos. [Ipumenenne xupoB. buomorunaeckas
POJIb KUAPOB.



YraeBoawl: cocTaB, KiaccuuKanus ~— YriieBOAOB  (MOHO-, JH- U
norcaxapuabl). [ 1r0k03a — mpoCTeHImMiz MOHOCAaXapHI: 0COOCHHOCTH CTPOCHUS
MOJICKYNbI, (QHU3UYeCKHe ¥ XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C
ruapokcuaoM menu(ll), okucnenne aMmmuadyHbIM pacTBOpoM okcuza cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bl), HAXOXKIACHHE B MPHUPOJIE, IPUMEHECHHE,
ounosornueckas posb. Porocunte3. Ppykro3a Kak U30MEP IITFOKO3HI.

Kpaxman u nemmnosio3a kak npupojHbie noaumepbl. CTpoeHue Kpaxmaia 1
HeUT003bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBAa KpaxMaia (THAPOJIU3,
Ka4eCTBEHHAs PEAKIUS C HOJOM).

OKCHEpUMEHTAIIbHBIE METOJIbl M3YYEHHUS BEIIECTB M MX IPEBPAICHUIA:
MPOBEJICHNUE, HAOIOJCHUE U OIUCAHUE JEMOHCTPAIMOHHBIX OTMBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIEC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHUCJIEHHE ATAHOJIA
okcuaom wmenu(ll)), MHOroatoMHbIX CHUPTOB (B3aUMOJECHCTBUE TIIMIIEPUHA C
rugpokcugom meau(ll)), amsaeruoB (OKUCIEHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpoxcunom wmenu(ll), B3aumoneiicTBUE Kpaxmanaa C HOJOM),
MPOBEJICHUE MTPAKTUYECKON PadOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bblunciienuss Mo ypaBHEHMIO XMMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOJYKTA PEAKIIMH 110 U3BECTHHIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTCoepKaIIME OPraHUuIECKUE COCTUHEHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIe OpraHudecKre coequHeHust. Guznueckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgornueckoe
3HAUYECHUE aMUHOKHUCIOT. [lenTubl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa O€lKOB. XHUMHUYECKHE CBOWCTBA OECIKOB:
TUAPOJIN3, ICHATypallksl, Ka4eCTBEHHbIC PEAKITUN Ha OCIIKH.

DKCNEpUMEHTAIbHBIC METOJIbl M3Y4YEHHUS BEIIECTB W X IMPEBpaIllCHUM:
HaOJTIOICHUE U OMHMCAHUE IEMOHCTPAIMOHHBIX OTBITOB: JICHATypalus OCIKOB MpH
HarpeBaHUM, IBETHHIE PEAKIIMN OEJIKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS

OcHOBHBIE TTOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb IMOJIMMEPHU3AIINN, CPETHSIST MOJICKYIISIpHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHN —
MOJIMMEPU3ALINS ¥ TIOJTMKOHEHCAITHS.

DKCNEpUMEHTAIbHBIC METOJIbl W3Y4YEHHUS BEIIECTB M WX IPEBPAICHHIA:
O3HAaKOMJICHHE C 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaC TMAacC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peammzanms MeXIIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPTaHNYE€CKOM XUMUU B
10 kmacce oOCyIIECTBISIETCSI 4Yepe3 HMCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO -
HAYYHBIX TOHSTHH, TaK U MOHITHM, SIBISIOIIMXCS CUCTEMHBIMU JJIsI OTAEIbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYyYHbIE IOHSTHSA: IBJICHUE, HAYYHBIN (PaKT, THUIOTE3a,
3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KiacCU(UKaLHs, IEPUOAUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®du3uka: Marepus, DHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3NUECKUE BETMUUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OPraHHU3ME,
(doTOCUHTE3, OMOJIOTMUECKM aKTHBHbIE BewlecTBa (OENKH, YII€BOJAbI, KUPHI,
(bepMeHTHI).

['eorpadus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJE€3HbIE HCKOTIAEMBbIE, TOILTUBO,
pecypchl.

TexHonorusi: mnuUIeBble NPOAYKTHI, OCHOBBI PAIlMOHAJILHOTO IHUTaHUS,
MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE Mpenaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIIAA U HEOP'AHUYECKAA XUMUA

TeopeTnyeckue 0CHOBbI XUMUM

XuMudeckud 3yieMeHT. AToM. Snpo atoma, HU30TOMBI. DJIEKTPOHHAS
000104Ka. DHEPreTHICCKUE YPOBHH, IMOAYPOBHUA. ATOMHBIC opOuTam, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeNieHUs 3JIEKTPOHOB MO0 OpOUTAIAM B aromax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPHUOIOB. DICKTPOHHAS KOHPUTYpAIIHSI aTOMOB.

[lepnonnueckuit 3akoH U llepuoanueckas cucTeMa XUMUYECKUX JIEMEHTOB
J. . Menneneesa. CBsA3b NEpUOINYECKOTO 3aKOHA U [lepnoauueckoi cucTeMbl
xuMu4deckux anemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX WMH TPOCTBHIX W CJIOXKHBIX BEIIECTB IO TPYIMIaM M TEPUOJaM.
3HayeHue NePUOAUUYECKOT0 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BHIBI XHUMHUYECKOW CBSI3U
(KOBaJICHTHAsE HEMOJISIpPHAS W TOJISIpHAsi, MOHHAs, MEeTaJuIMueckas). MexaHu3Mbl
0o0pa3oBaHusi KOBAJICHTHOW XUMHUYECKOW CBs3U (OOMEHHBIM M JOHOPHO-
aKuenTopHeii). BomopoaHas cBsi3b. BaleHTHOCTb. DJIEKTPOOTPULIATEIILHOCTD.
Crenenp okuciennsi. IOHbI: KATHOHBI U AHUOHBI.



BemecTtBa MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMs.  3aKOH
IOCTOSIHCTBA COCTABA BELIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOUN PEIIETKH.

[lonsaTe 0 gucnepcHeBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10715 BelecTsa B pacTBOPE.

Knaccuduxanms HEOPraHU4Y€eCKUX COEJIMHEHUH. Homenkmarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3JTUYHBIM KIIACCaM.

Xumnueckas  peaknus. Krnaccudukanus — XUMHYECKMX — peakuuil B
HEOPTaHUYECKOW W OPraHWYECKOM XWMHMM. 3aKOH COXPAHEHMsI MacChbl BELIECTB,
3aKOH COXPAaHEHUs U NPEBPALICHNS SHEPTUN IIPU XUMHUUYECKUX PEAKIUAX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. XumMudyeckoe paBHOBecue. DakTopbl, BIMAKIIME HA COCTOSHUE
xumMuuyeckoro pasHosecus. [Ipunuun Jle [larense.

DunekTpoauTrudeckas aucconuanys. CuibHbIe U ca0bie 37eKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAs, HEUTpaIbHAas, IEIOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKLINN.

OKCHEPUMEHTAIIBHBIE METOJIBl W3YYEHHUs BEIIECTB M MX IPEBpaLCHUM:
nemoHcTpanus tadbmun «Ilepuonnueckas cuctema XUMUUeCKux anemeHToB [1. M.
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
ONMCaHKUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3ioKEHNE NEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KATAIU3aTOPA, ONPEAEIECHUE CPEAbl PACTBOPOB BEILECTB
C TIOMOIIbIO YHUBEPCAILHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
NPOBEACHHUE NPAKTUYECKOUN paboThl « BiusiHue paznmuuHbIX PakTOPOB HA CKOPOCTh
XUMUYECKON pEeaKum».

Pacuérnblie 3amaun.

Pacuérel 1O ypaBHEHUSM XHMHYECKHX pPEaKIMi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHI C HMCIIOJIb30BAHUEM MOHATHSA «MaccOBas
JIOJIS1 BEILIECTBAY.

Heopranmyeckas xumus

Hemerammel.  Ilomoxxenne HemeraimioB B llepuoamueckon  cucrteme
xumudeckux snemeHToB J[. M. MennaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
duznyeckue CBOWCTBA HEMETAVIOB. AJIOTpONHS HEMETAIOB (Ha MpUMeEpe
KHCJIOpOJia, cephl, pochopa u yrieposaa).

XUMHYECKHUE CBOMCTBA BAKHEUIIIMX HEMETALIOB (TaJOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COCUHEHUN).

IIpruMeHeHne BAXKHENIIINX HEMETAIUIOB U UX COECAUHEHUM.



Merael. Tlosnoxenue metauioB B Ilepuoandecko cucteMe XMMHUYECKHUX
anemeHnToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aroMoB MeTauioB. O6mme ¢uzudeckue cBoiicTBa MeTauioB. CIIaBbl METALIOB.
DJEKTPOXUMUYECKUHN DAl HAIPSIKEHUN METAILIOB.

XVUMHUYECKHE CBOMCTBA BAKHEUIIMX METALIOB (HATpUM, KaaWil, KalbIUH,
MarHui, allOMUHUN, [IUHK, XPOM, 5KEJIe30, ME/Ib) U UX COCAUHEHUM.

OO6mme crnocoObl moiaydeHus: MetawioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAIbHBIE METOAbl M3YYEHHSI BEIIECTB W HX IPEBPAICHUI:
U3y4YEHUE KOJUIEKIMU «MeTauibl ¥ CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHUE
AKCTIEPUMEHTAILHBIX 3aj1a4, HaOJIIOJICHUE W OMNHCAHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCHIA AIFOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEH, Kau€CTBEHHBIE PEAKIIMU HA KaTUOHBI METAILJIOB).

Pacuérnbie 3anaun.

Pacuérpl Macchl BelecTBa Wik 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB,
pacuérbl Macchl (00bEMa, KOTMUECTBA BELIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
U3 BEILIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Posib xumuu B 00€CreueHUU 3KOJIOTUYECKOM, SHEPTETUUECKOM U THUIIEBOM
0€e30MacHOCTH, pa3BUTHUM MEIUIIMHBI. [IoHSTHE O HAy4YHBIX METOJIax MO3HAHUS
BEILIECTB Y XUMHUYECKUX PEAKIUU.

[IpenactaBnenuss 00 OOmMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO
MOJy4YE€HUS] BAXKHEHIIINX BEIIECTB.

YenmoBeK B MHpE BEIIECTB M MaTEpPUAIOB: BAKHEUIINE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepUalbl JJIsl JIEKTPOHUKH, HAHOMATEpHUAIIbl, OPraHUYE€CKUE U MUHEPaIbHbIC
yInoOpeHwus.

XuMusi 4 3J0POBbE YEIOBEKA: IMPaBWJIA HCIOJIb30BaHUSI JIEKAPCTBEHHBIX
npenaparoB, IpaBujia 6€30MacHOTO UCIIOIb30BaHUS IPENapaToB OBLITOBON XUMUHU
B IOBCEIHEBHOM JXKU3HHU.

MexxnpeaMeTHbIe CBS3H.

Peammzanmst  MEXNpeIMETHBIX  CBSI3€M TpU  M3YYEeHUH OOmed u
HEOpPraHu4ecKoil XuMuM B 11 Kacce OCyIIECTBISIETCSA Yepe3 UCIOJIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHITHH, SBJISIOMIUXCS
CUCTEMHBIMU JJIs1 OTJAEIbHBIX MPEIMETOB €CTECTBEHHO -HAYYHOI'O IIMKJIA.

OO6mme ecTecCTBEHHO-HAYYHBIC TOHITHS: HAyYHbIN (DaKkT, TUMOTE3a, 3aKOH,
TEOpUsS, aHaiM3, CHUHTE3, KiIacCUpUKalUs, TEPUOTUIHOCTb, HAOJIOICHNE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHUE, SIBJICHUE.



dusuka: MmaTepus, YHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAAMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHU YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperatHoe COCTOSTHUE BEIIECTBA, (PU3NYECKHUE BEIMIMHBI U €IMHUIIBI HX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3sM, OdKOocHcTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMHUHBI, 0OMEH BEIIeCTB B OpTaHU3ME.

['eorpadmus: MuHepasibl, TOPHBIE TTOPOJIBI, MTOJE3HBIE HCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHonorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJUTYpTHs, TIPOU3BOJICTBO
CTPOUTEIHHBIX MAaTEPHAJTIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, IMHUIICBAs
MPOMBINIICHHOCTh,  (DapMareBTUUECKasi MPOMBIINUIEHHOCTh, MPOU3BOJICTBO
KOCMETUYECKHUX TIpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
AIIEKTPOHHAS TIPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.



I[JTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMNU
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpPeOOBaHUS K peE3ylbTaTaM OCBOECHUS
oOydJaronmMucss TPOTpaMM CpemHero oOmero ooOpa3zoBaHus (JIMYHOCTHBIM,
METANpeAMETHBIM W TOpeaMeTHbIM). HaydHo-meronuueckoil OCHOBOHM s
pa3pabOTKU IJIAaHUPYEMBIX PE3YJILTaTOB OCBOECHUS IMPOTrPaMM CPEIHEr0 OOIIETOo
00pa30BaHus ABISETCS CUCTEMHO-AEATEILHOCTHBIN OAXO.

B cooTBercTBHM C CHCTEMHO-AEATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOEHUS IpeaMera « XUMHUS» Ha YPOBHE CPEIHETO
o0111er0 00pa3oBaHus BBIAECICHBI CIEAYIONINE COCTABIISIIOIIHE:

OCO3HaHHE OOYYarOIIMMUCS POCCUUCKON Tpa¥AaHCKON HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOTIPENIETICHHUIO;

HAJIMYUE MOTHUBALIMK K O0OYUYEHHUIO;

LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUI JTUYHOCTH HA OCHOBE
KJIFOYEBBIX LIEHHOCTEN U UCTOPUUYECKHUX TpaJuLUi 0a30BOM HAYKU XMUMUH;

FOTOBHOCTh M CIIOCOOHOCTH OOYy4YarolIMXCsl pyKOBOJICTBOBAaTbCS B CBOEH
JESATEIIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMH LIETOCTHOM
CUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYUE NPABOCO3HAHUSA SKOJOTUUECKON KYJIbTYPhl U1 CHIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH )KMU3HEHHBIE IJIAHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMETa «XUMUS» JIOCTUTAlOTCS B
€IMHCTBE Y4YeOHOM U BOCIHUTATEIbHOM JEATEIILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMU
U UJeaTaMd POCCHUHCKOTO TPaXIaHCKOTO OOINecTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMUd U  TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMU  MpOLECcCcCaM
CaMOIIO3HAHUSA, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yYaroIIUXCA.

JIu4HOCTHBIE pE3yNabTaTbl OCBOEHHUS TMpeAMeTa «XHUMHS» OTpPaXKaroT
c(hOpMHUPOBAHHOCTH OIbITA [MO3HABATEJIbHON M MPAKTUYECKON JEATEIbHOCTH
00ydJaronmxcs Mo pealr3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJIE B
YacTH:

1) rpaxxaaHCcKOro BOCHUTAHUSA:

0CO3HaHMS 00 YyJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 0053aHHOCTEH,
YB@KEHUS K 3aKOHY U MPABOTIOPSIAKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M TMpaBWiIax MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUUICKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIILBHOCTH NPU CO3J4aHUU
y4eOHBIX MPOEKTOB, PEIICHNH YUeOHbIX U MO3HABATENbHBIX 3aJa4, BBHINOJIHEHUH
XHUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh WU MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTHKY H
apryMEHThI APYTUX [IPU aHAJIM3€ PA3JIMUHBIX BUJOB YUEOHOU NEATEILHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHMSA

LIECHHOCTHOTO OTHOWICHH K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIHIO
OTECUCCTBCHHOM XUMMUHU,

YBKEHHsI K TPOLIECCY TBOpPYECTBA B OO0JACTU TEOPUU U MPAKTHUECKOTO
IPUMEHEHHUST XUMUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHUS HAYKH €CTh PE3YJbTarT
JUIMTENbHBIX ~ HAOMIOJAEHUI, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX TMOHUCKOB,
NOCTOSIHHOTO TPy/a YYE€HBIX U IPAKTUKOB;

MHTEpECAa W MO3HABATEJIbHBIX MOTUMBOB B IIOJYYEHHUH MU MOCJEIYIOUIEM
aHaJM3€e UHPOpPMALIUU O MEPEAOBBIX JOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUs, 3TUYECKOTO NTOBECHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBICHUSMH,
Y IPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYSACh HA MOPAIBHO -HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IMOBENCHHUE U MOCTYNKH CBOMX TOBApPUILEH C
MO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE MOCJEACTBUM 3THX
MOCTYIIKOB;

4) popMHpPOBAHUA KYJIBTYPbI 310POBbI:

NOHUMAHUs IIEHHOCTEH 3/10poBOro u Oe3omacHOro oOpas3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOMICHUS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMoIeHNs TIpaBUJl O€30TacHOT0 OOpaleHWs ¢ BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOMW JKU3HU U B TPYJIOBOU JIESTENBHOCTH;

MMOHMMAHHSI LIEHHOCTH TMpPaBWI WHAUBUAYAILHOTO W  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYaIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HaHMS TOCJEACTBUM M HETPUATHUS BPEIHBIX MPUBBIUEK (YIOTpEOICHHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

5) TpyA10BOTr0 BOCIUTAHUSA:

KOMMYHUKAaTUBHON  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEA0BATENbCKOM
NEeSTEIbHOCTH, OOIIECTBEHHO IIOJI€3HOM, TBOPUECKOW M JAPYrMX BHUIAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKHX 3aay
COLIMAIbHOM HAMPAaBJICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



UHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MPoecCuil pa3InyHOro poia, B TOM
YUCJIE HA OCHOBE NMPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUH;

YB@)KEHUS K TPYAY, JIOASM TpYyJa U pe3yJbTaTaM TPYJIOBOU €ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBUIYATbHOUW TPACKTOPUU
oOpazoBanusi, Oymaymed mpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 001IIeCTBA;

6) K0J10rH4eCKOro BOCIIUTAHHUSL:

HKOJIOTMYECKH ILIEJIECOOOPA3HOTO0 OTHOIIEHUS K MPUPOJAE, KaK HUCTOUHHKY
CYILLIECTBOBAHUS KU3HU Ha 3EMIJIC;

NOHUMAaHUs TJIO0AIBHOTO XapakTepa HSKOJIOTMYECKUX NpoOJieM, BIMSHUS
DKOHOMMYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHON CPENBI;

OCO3HaHMUsS HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTHMKEHUA XUMHH U
pEeLEeHs] BONPOCOB PAlMOHAIILHOTO NMPUPOI0TOJIb30BAHUS;

AKTUBHOTO HEOPUSATHS JCUCTBUM, MPUHOCAIIMX BPEI OKPYKaOIIEH
OPUPOJHON Cpeae, YMEHHUsI MPOTHO3UPOBAaTh HEOJAroMmpHUsATHBIE KOJIOTUUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX JEHCTBUN U MIPEAOTBpAILATh UX;

HAJIMYUS pa3BUTOTO 3KOJOTHUECKOr0 MBIIIIEHHS, SKOJIOTUUECKOM KYJIbTYpHI,
OIBITA NEATETbHOCTH DKOJIOTUYECKOU HaNpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IMO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIbHOM
NPaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIE0JOTUU
xemooOouu;

7) HEHHOCTH HAYYHOTO O3HAHUSA:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHOW MPAKTUKY;

NOHUMAaHUs CHeuuUKY XUMUU KaK HayKd, OCO3HaHMs €€ poju B
(GbOopMUPOBAHUHM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU LEIOCTHOTO
IpeiCcTaBIECHUs] 00 OKPYKAIOIIEM MHUpPE KaK O €IMHCTBE NMPUPOIbI U YENOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM W pEIIeHuU MNpoOJieM COXpaHEHUs
NPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAUMMOCTH XUMHUHU JJII  COBPEMEHHOM
UUBAJIM3ALMU: B €€ T'YMaHUCTHYECKOM HAIMPABJICHHOCTH W BAXHOW pPOJM B
CO3/IaHUU HOBOM 0a3bl MaTepUAbHOM KYJIbTYpbI, PEIICHUH TJI00ATBHBIX POOIeM
YCTOWYMBOT'O PA3BUTHUS YEJIOBEUECTBA — CHIPbEBOU, JHEPTETUUECKOM, ITUILIEBOU U
HKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIMIIUHBI, 00ECTICYEHUU YCIOBUMN
YCHEIIHOTO TpyJda M 3KOJOTHYECKH KOMMOPTHOW >KU3HM KAXKIOTO UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH: ITOHMMAHHS CYIIHOCTH METOJI0OB
MO3HAHHUSA, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh



MOJTydaeMble 3HAHUS JJIS1 aHaIU3a U 00BbsSICHEHUS SIBJICHUN OKPYXKAIOILET0 MUpa 1
OPOUCXOASIIMX B HEM U3MEHEHUH, yMEHUS JeflaTh 000CHOBAaHHbIE 3aKIIIOYEHHS Ha
OCHOBE Hay4yHBIX (DaKTOB M HMEIOLUMXCS JAHHBIX C UENbI0 TMOJY4YCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooJieM B peabHbIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATENbCKOM 1EATEIbHOC TH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEphIBHOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUU [0 XHMUHU B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpPECa K OCOOCHHOCTSIM TPYy/a B pa3IMUYHbIX cepax npodecCuoHaIbHON
NESATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpenMera « XuMus» Ha
YPOBHE CpEIHEro o011ero 0Opa3oBaHus BKIFOYAOT:

3HaYUMBbIE 11 (OPMUpOBaHMA  MHUPOBO33PEHHS  OOYYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IIEHAYYHbIE MOHATHS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4yHOW KapTUHBI MHUpa U CHEU(UKY METOJAOB TMO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHsI, SBJICHHE,
npolecc, CUCTeMa, HaydHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBaHNE, HA0IIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCAIbHbIE yueOHbIe AeUCTBUA (ITO3HABaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJiAaTUBHbIE), obecrnieurBaroIye dbopmupoBaHue (YHKIMOHATBHOM
FPaMOTHOCTH U COLIMATIbHON KOMIIETEHIIUU 00y4aroIUXCs;
CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC YUCOHBIC
JIEUCTBHS B IO3HABATEILHON U COIMANIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3ynbTaThbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIbHHIMM, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU
JIEMCTBUSIMU.

OBialeHnie  YHHMBEPCAJbHBIMH  Y4e€OHBIMH NMo3HaBaTeJbHbIMH
AeicTBUSIMHU:

1) 0a30BbIe JJOrHYeCKHE EUCTBUS:

CaMOCTOSITENIbHO  (OpMYJMPOBATh U aKTyaJIM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPENENATh LEeMU JEATeIbHOCTH, 3ajJaBasi IMapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHNS, COOTHOCHUTh PE3YJILTATHI JICSITEIbHOCTHU C MTOCTABJICHHBIMU LICJISIMU;

HCTI0JIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIIICHUS —
BBIJICJISATh XapPaKTEPHbIE MPU3HAKKU MOHSATUM M YCTAHABJIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATHUS AJI1 00BSICHEHHSI OTJENBHBIX (JaKTOB U
SIBIICHUM;

BbIOMpATh OCHOBAaHUS M KPUTEPUU IS KIacCU(HUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBA3M MEXIY HW3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTUYECKHE PACCYKJIEHUS (MHIYKTUBHBIE, JE€AyKTHBHBIE, IIO
AHAJIOTWH), BBISBIATh 3aKOHOMEPHOCTH M NPOTUBOPEYHS B pacCMaTpHBaeMbIX
SIBIICHUAX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUECHUS;

IIPUMEHATH B MPOLECCE MMO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJINYECKUE
(3HaKOBbIE) MOJEIH, IPE0OPA30BBIBATH MOJIEIbHbBIE IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — NpU PELIEHUH YYEeOHBbIX IMO3HABATEIbHBIX M NPAKTHUECKUX 3a/ad,
IIPUMEHATh Ha3BaHHBIE MOJIEJIbHBIC MTPEACTABIICHUS IS BBISIBIICHUS XapaKTEPHBIX
IIPU3HAKOB U3YYaEMbIX BEILIECTB U XUMHUECKUX PEAKLUH.

2) 0a30BbIe HCCJIEA0BaTEIbCKUE NeUCTBUA:

BJIQJIETh OCHOBAaMH METOJ0OB HAYYHOT'O ITO3HAHUS BEILECTB U XUMHUYECKHUX
peaKuumii;

bopMyIMpOBaTh LIETH U 33]1a41 UCCIIEA0BaHUS, UCIIOIb30BaTh NOCTABJICHHBIC
U CaMOCTOSITEIbHO CQOPMYIUPOBAHHBIE BOMNPOCHI B KaueCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI 111 (POPMUPOBAHUSA TUIOTE3BI M0 MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMbIX CYK/JCHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSITEBHOTO IUIAHUPOBAHUA W IPOBEICHHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIATh 32 XOJ0M
npoIecca, CaMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOpPMYyIUpOBaThH
000011IeHHsI ¥ BBIBOJIbI OTHOCUTEIHHO 10CTOBEPHOCTH PE3YJILTATOB UCCIIEI0BAHMU,
COCTaBJISITh 00OCHOBAHHBIN OTUET O MPOJIETAaHHON PaboTE;

npuoOperaTh ONBIT YYEHHYECKOM MCCIIEAOBATENbCKOM H  MPOEKTHOM
JEeSTEIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MIOMCKY METOJOB pEIIECHUS NPaKTUYECKUX 3a1ad, NPUMEHEHHUIO Pa3JIMYHbIX
METOJ0B IMO3HAHUA.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHMopManuu (Hay4dHO-
NoMyJsIpHasl JIMTepaTrypa XMMHUYECKOTO COJEp>KaHHsA, CIPABOUYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHanM3upoBaTh UH(DOPMAIIMIO PA3IUYHBIX BUAOB U (popM
MIPEACTaBIICHUS, KPUTHYECKHU OLICHUBATh ec JOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTB;



dbopmynupoBarh 3anpOChl U MPUMEHITh PA3JIUUHBIE METOIbI MIPU MMOUCKE U
otbope wuH(poOpManK, HEOOXOAUMOW Il BBIMOJHEHUS Yy4YEOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJb30BaHUS HMH(OPMAIUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U pa3IMYHbIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMAIbHYI0 (OpMy  IpencTaBICHUS
uH(pOopMaIun (CXeMbl, TpaduK, AUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIM SI3bIK B KAayeCTBE CpEACTBA Ipu padore ¢
XUMUYECKON wuH(popMalMen: NPUMEHSATh MEXKIpeAMETHbIe ((pU3ndeckue W
MaTeMaTH4YeCKHe) 3HAKU M CUMBOJIBIL, POPMYJIbI, a0OpeBUaTYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpPEoOpPa3OBbIBATH 3HAKOBO-CUMBOJMUYECKUE CPENCTBA
HarJsiJHOCTH.

OBiajieHue YHUBEPCAJbHBIMHA KOMMYHUKATUBHBIMH 1€ iCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYILIECTBY 00CYX/1aeMOM TEMbI B XOJ€ AHAJIOra W/uiu
JUCKYCCUM, BBICKa3blBaTh Hjed, (OPMYyIUpOBaTb CBOU  NPEIJIOKEHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAUMEH pe3yJbTaTOB IMO3HABATEIbHOUN AESATENLHOCTH,
MOJIy4YE€HHBIX CAMOCTOSI TEIBHO UM COBMECTHO CO CBEPCTHUKAMU IPU BHINIOJIHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MTPAKTUUECKON pabOThI MO UCCIIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEILLIECTB, pealn3alii yueOHOTO NpoeKTa u (OPMyIUpOBaTh BHIBOIbI
[0 pe3yJibTaraMm IPOBEAEHHBIX MCCIEAOBAHUN MYTEM COIJIACOBAHUS IMO3ULMUA B
X0J1€ 00CYXJIeHUsI U 0OMEHa MHEHUSIMU.

OBiajieHue YHUBEPCAJIBLHBIMH PeryJsITUBHBIMH J1eICTBUSIMU:

CaMOCTOSITENbHO IUJIAHUPOBATh M OCYHIECTBIIATH CBOIO IO3HABATEIbHYIO
JeSTEIbHOCTh, OMNpeAensst e€ Lenu M 3aJadd, KOHTPOJHUPOBATH U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEAjiaraeMblii alrOpuUTM JACUCTBUI MpH
BBIMIOJIHEHUU YYE€OHBIX UM HCCJENOBATEIIbCKUX 3a/lad, BbIOMpaTh Haubojee
3¢ deKTUBHBIN CMOCcO0 MX pelleHuss ¢ Y4ETOM MOJY4YEHHMs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBISITh CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDbBI
10 KUJIACC

[IpenmeTHbie pe3ysbTaTbl OCBOEHUS Kypca «OpraHuyueckas XUMUs)
OTPAXKAKOT:

c(hopMUPOBAHHOCTh TMPEACTABICHUA O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XUMHUUA B TIO3HAHUM SIBJICHUU



Opupoabl, B (QOPMHUPOBAHMHM MBIIUIEHU W  KYyJAbTYpPhl JIMYHOCTH, €€
(bYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIs pEeLIeHUs MPAKTHUECKUX 3a/1a4
U SKOJIOTUYECKH 00OOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO M MMPUPOJTHOU
cpexne;

BIIQJICHUE  CUCTEMOW  XMMMYECKHX 3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIAralOlMe TMOHATUS (XUMUYECKUW DIIEMEHT, AaroM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, XUMUYECKasl
CBSI3b, CTPYKTYypHasi (popmyina (pa3BEpHyTas U COKpalIEHHasi), MOJb, MOJISIpHAas
Macca, MOJISIpHBIA O00BEM, YIJIEPOJHBIN CKeneT, (YHKIMOHAIbHAS TPYIIA,
paguKai, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIEBOJOPOBI,
KHCJIOPOJ M a30TCOJEpIKAME COCAWHEHUs, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS ); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHUS
oprannyeckux BemecTB A. M. ByTiiepoBa, 3aK0OH COXpaHEHHUs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BbIK XMUMHH; MUPOBO33PEHUECKHE 3HAHMS,
Je)KalMe B OCHOBE MOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTHM XUMHUYECKHUX
SABJCHUHN, (PAKTOJIOTUUYECKUE CBEJEHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUH H
0€30MacHOM HCMOJIb30BAHUM BAKHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATENbHOCTH YEIOBEKA;

Cc(hopMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIC MPU3HAKU TMOHATUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUS ITPU
ONMCAaHWUU COCTaBa, CTPOCHHUS ¥ NIPEBPALICHUI OPraHUYECKUX COECIMHEHMI;

c(hopMHUPOBAHHOCTh YMEHUN HCHOJB30BaTh XUMUYECKYIO CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOM)
dbopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUW XMMHUYECKHX pEaKLuH,
W3TOTABJIMBATh MOJENA MOJIEKYJI OPTaHUYECKHX BEIIECTB U1 WUIFOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hopMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATh MPUHAJICKHOCTh M3yYEHHBIX
OpPTaHUYECKHX BEIIECTB MO HX COCTaBY M CTPOEHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynne COeAuHEHUuH (YIrieBOJOpOAbl, KHUCJIOPOA U a30TCOJAepikKalye
COEIMHEHUS, BBICOKOMOJIEKYJISIpHbIE COCAMHEHMs), JaBaThb MM Ha3BaHUS IIO0
cuctemarnueckoit HomeHnknarype (IUPAC), a Takxe mpuBOIUTH TPUBHAJIbHBIC
Ha3BaHUsI OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMUJICH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIMUEPHUH, (EHOJ, (popMallbIerui, alueTalbIerul, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsL KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIIOK034,
bpykTO3a, KpaxMal, IeJUI0I03a, TIUIIH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEISITh BHUABI XUMHUYECKOW CBSI3U B
OpraHUYECKHUX COeIMHEHUSX (OJMHAPHBIE U KPATHbIE);



c(hOpPMUPOBAHHOCTh YMEHHSI TMPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. BytnepoBa st 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHUs MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh, ~ YMEHHUH  XapaKTepH30BaThb COCTaB, CTPOCHUE,
¢u3nyeckue W XMMUYECKUE CBOMCTBA TUIHMYHBIX MpPENCTABUTENCH pa3IMYHBIX
KJIACCOB OPTAHUYECKUX BEILIECTB (METaH, 3TaH, 3TWJIECH, MPOIWJIEH, AllCTUJIEH,
Oyranuen-1,3, mermnOytaauen-1,3, OE€H30JI, METaHOJ, STAHOJ, STUJICHTJIUKOJIb,
IJIMLEpUH, (DEHOJI, aueTalbJerujl, MypaBbUHAas U YKCYCHAas KHUCJOTHI, IJIFOKO3a,
Kpaxmaj, LeJUIF0J103a, AMUHOYKCYCHAs! KUCJIOTa), WILTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpPMYIT;

c(hopMHUPOBAHHOCTh YMEHHUS XapaAKTEPU30BaTh UCTOYHUKH YTIIEBOLOPOJHOTO
Cbipbs (HEPTb, NPUPOJAHBIA Tra3, Yroljib), CHOCOOBI HX TNEpepadOTKU U
NPaKTUYECKOE NPUMEHEHUE POIYKTOB NEPEPAOOTKY;

C(hOpMHUPOBAHHOCTh YMEHUN TMPOBOJMUTH BBIYUCIEHUS MO XUMHUYECKUM
YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA UCXOJIHOIO BEUIECTBA WM MPOAYKTa
peakuuu IO HW3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOJHBIX
BEIIECTB WM IPOJYKTOB PEAKLUN);

c(hOopMHUPOBAHHOCTh YMEHHMM BIIAJIETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METO/1aX HAyYHOT'O MO3HAHMs, UCTI0JIb3YEMbIX B XUMUU MTPU U3YUEHUH BEILIECTB U
XUMHUYECKUX sIBJICHUN (HaOJII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOIETUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHbBIE XHMHUYECKUE 3HAHWUS Uil TNPUHATHS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM;

c(hopMHUPOBAHHOCTH YMEHUI COOJIIOIATH MTPaBUJIA MOJIb30BAHUSI XUMUYECKOM
MOCyJA0H | JIaOOpaTOpPHBIM OOOpPYAOBAaHUEM, a TAKXKE IpaBHJa OOpaIICHUS C
BEIIECTBAMHM B COOTBETCTBHM C MHCTPYKIMSIMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C(hOpMHUPOBAHHOCTh YMEHHUI TIUIAHUPOBAThb M BBINOJHATH XUMHUYECKUN
HKCTIEPUMEHT (MPEBPALLEHNUS OPTaHUYE€CKHUX BEIIECTB MPU HArPEBAHUU, TIOJTy4EHUE
STUJICHA W M3YUYEHHUE €ro CBOMCTB, KAuE€CTBEHHBIE PEAKIUU OPraHUYEeCKUX
BEIIECTB, JCHATypalus OEKOB NMpPHU HArpeBaHWH, LIBETHHIE PEaKIUU OEKOB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKM OE€30MacHOCTH MNpHu OOpalIeHun C
BEIIeCTBAaMH M J1a0OpPaTOpHBIM OOOPYIOBaHUEM, MPEACTABISITh PE3YIbTATHI
XUMHUYECKOTO JKCIepUMeHTa B (opMe 3amucy YpaBHEHHM COOTBETCTBYIOIIUX
peakuuii u GopMyIUPOBaATh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(hOPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO
uHbOpPMAIMIO, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmaru, MIHTepHeT u 1pyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUSI B OBITY M TPYAOBOW JEATEIHHOCTH B IEISIX
COXPaHEHHUsI CBOEro 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, 0CO3HABATH
OINACHOCTh BO3JICWCTBUS HA JKUBBIE OPTaHWU3MbI OINPEIEIEHHBIX OPTraHUYECKUX
BEIIIECTB, MOHUMasi cMbics nokazatens [IJIK, mosicHsATe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPENOTBPAIICHUS HX BPEAHOTO BO3JCHUCTBUS HA OPraHU3M
YEJIOBEKA,;

ISl 00y4aroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JJ0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XHMHUYECKUX SIBIICHUM;

JUISL CIIENBIX U CJA0OBUASIIMX OOYyYaroUMXCsi: YMEHHE HCI0JIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins st 3anucu XuMU4ecKux

bopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XUMUS» OTPAKAOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJA XUMUHA B I[IO3HAHWM SIBJICHUU
npupoabl, B (GOPMUPOBAHMM MBIIUIGHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEO0 X0 TUMOM ISl pEIICHUST IPAKTUIECKUX 3a/1a4
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBbIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM  XHMHUYECKHMX  3HAHHWM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIArAIOIIME TMOHATHS (XMMHYCCKHH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJIGKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIM O00BEM,
BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUYECKAsI CBA3b
(KOBaJICHTHAs, MOHHAS, METALTMYECKAst, BOJOPOAHAS ), KpUCTAUINYECKAs PEIIETKa,
TUNBl ~XUMUYECKHX PEAKIUH, PpPACTBOpP, JJIEKTPOJHTHI, HEIICKTPOJIUTHI,
ANEKTPOJUTHUYECKAST JUCCOIMAIMSA, OKHUCJIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON pEaKIMM, XUMHUYECKOE PAaBHOBECHE); TEOPHH W 3aKOHBI (TEOpHS
AIEKTPOJIUTUYECKON auccolmanuu, nepuoaudeckuit 3akon . M. Menneneesa,
3aKOH COXPAHEHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALCHUS SHEPTUU
IpU XMMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PECHUECCKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SIBIICHUH, (haKTOJOTHUECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4CHUH U O€30TIaCHOM MCII0Ih30BaHNN BAXKHEUIITNX HEOPTaHUIECKUX
BEIIIECTB B OBITY M MPAKTUYECKON IEATCILHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHUI BBISBISITH XapakTepHbIC NMPU3HAKU MOHATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MIPU
ONMCAaHUKM HEOPTaHUYECKUX BEILECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISI
cocTaBieHHss (OpMya BEIIECTB M YpPaBHEHWH XUMHYECKHX  PEaKIIUH,
cuctemarudeckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHblii Tra3, YIJEKUCHBIA Tra3, aMMHUaK, TamcHas
U3BECTh, HErall€Hast U3BECTh, IUThEBAsI COJA, TUPUT U JPYTHUE);

c(hopMHUPOBAHHOCTH YMEHHI OTIPEACTSITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJEHTHAs, MOHHAs, METAIUIMYECKasi, BOJOPO/IHAS) B COCIMHEHUSX, TUII
KPUCTAUTMYECKOM PEETKH KOHKPETHOrO BeEUIeCTBa (aTOMHAs, MOJIEKYJSIpHas,
MOHHasl, METAJUTMYECKasl ), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUM,

c(hopMHUPOBAHHOCTH YMEHUU yCTaHABJIMBATh NPUHAJIEKHOCTD
HEOPTraHMYECKUX BEHIECTB MO HMX COCTaBY K OMNPENEIEHHOMY KiaccCy/TpyIie
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAILIbl, OKCHJIbI, OCHOBAHUS,
KHCJIOThI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHU PACKPBIBATH CMBICII IEPUOANUECKOTO0 3aKoHa /1.
W. MenpeneeBa u J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO, 00BICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb DSIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX »dJeMeHTOB 1—4 mnepuoaoB Ilepuoamueckoil cuCTEMbI
xumuueckux 3iementoB JI. M. MenneneeBa, UCToONb3ys MOHATUS «S-, P-, d-
AIIEKTPOHHbBIE opOuTamm, «IHEPreTUYECKUE  YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEIUHEHUMN
1o nepuojaam u rpymnmnam [lepuoandeckoit cucteMbl XuMUYECKHX 35ieMeHToB J1. W
Menpeneena;

c(hOopMHUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (ONUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIacCOB,
MOATBEPKJIAaTh CYHIECTBOBAHUE T'€HETUUYECKOW CBA3U MEXKIY HEOpPraHMUYEeCKUMU
BEIIECTBAMH C TIOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hopMHUPOBAHHOCTh YMEHHS KIacCU(UIUPOBATH XUMUYECKHE PEAKIUH T10
Pa3IMYHBIM TpU3HAKaM (YHUCIIy U COCTaBY PEarupyrolMX BEIIECTB, TEINIOBOMY
b deKTy peakiuu, W3MEHEHHUIO CTEMEHEH OKHCIJICHUS JJIEMEHTOB, 0OpaTMMOCTH
pEeaKinu, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTaBJIATh YpPaBHEHHUS pEaKUUil pa3IMyHBIX
TUTIOB, TIOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS PEAKIMii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHSI, IPH KOTOPBIX 3TU PEAKIIUH UIYT 10 KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHHMH TPOBOJUTh PEAKIUH, IOITBEPKIAIOIINE
Ka4eCTBEHHBIII COCTAaB PA3JIMYHBIX HEOPTaHWYECKHX BEILECTB, Paclo3HaBaTh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX PEAKINI MOCPENCTBOM COCTABIICHHMSI JIEKTPOHHOTO OanaHca
ATUX PEaAKIINN;

c(hopMHUPOBAHHOCTH YMEHHIA OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IMYHBIX PAKTOPOB; XapaKTep CMEIICHU XUMUIECKOTO PaBHOBECHS
B 3aBCUMOCTH OT BHENIHEro Bo3encTBus (npunuun Jle [latense);

C(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaThb XUMHUUYECKUE MPOLECCHI,
JIe)KalMe B OCHOBE MPOMBIIUIEHHOTO IOJIYYEHUsI CEPHOM KHUCJIOTHI, AMMHAKa, a
TaKke Cc(HOPMUPOBAHHOCTh MPEACTABICHUA OO0 OOIIMX HAy4HBIX MPUHIUNAX U
HKOJIOTMYECKUX MpOoOieMax XUMUYECKOTO MPOU3BOJCTBA;

Cc(hOpMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCIECHUS C HMCIOJIb30BAHUEM
MOHATUSL «MACCOBasl JI0JISl BELLECTBA B pacTBOPE», 00OBEMHBIX OTHOIIEHUHN ra30B
IpU XUMHUYECKUX PEaKIUsAX, MAacChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacCe€ WM 00BEMY OJHOTO M3 YHYacTBYIOIIMX B PEaKLUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS! MACCHI
BEILECTB, MPEBPAILEHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUI COOJIIOIATH MTPaBUJIA MOJIb30BAHUSI XUMUYECKOM
NOCyIoM U J1abopaTopHbIM OOOpPYAOBAaHUEM, a TaKXKe MpaBuia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMU IO BBINOJHEHUIO JIAOOPATOP HBIX
XUMHYECKHUX OTBITOB;

C(hOpMHUPOBAHHOCTh YMEHHUI TIUIAHUPOBAThb M BBINOJHATh XUMUYECKUN
HKCTIEPUMEHT (Pa3JIokKEHHE MEePOKCHUIA BOJAOPOJIa B MPUCYTCTBUM KaTallM3aropa,
ONPENEIIEHUE CpeAbl pPAcTBOPOB BEUIECTB C IOMOINBK YHHBEPCAIBHOIO
WHAUKATOPA, BIAUSIHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOMN PEaAKIIHH,
peaklMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMu Ha cyibdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33/1a4 110
temam «Mertambsy U «Hemeramisl») B COOTBETCTBUU C MpaBUIaMU TEXHUKU
0€30MacHOCTH TP OOPAIEHUH C BEIIECTBAMU U Ja00OPaTOPHBIM 000PYyI0BAHUEM,
NPEACTABIATh PE3YNbTAaThl XUMHUYECKOTO OJKCIepUMeHTa B (opMme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX PEAKIMN U (HOPMYIUpOBATh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

C(hOpMHUPOBAHHOCTh YMEHHN KPUTHUECKU aHAIM3UPOBATH XHUMUYECKYIO
UHPOpMAIMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT u npyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUSI B OBITY M TPYAOBOW JEATEIHHOCTH B IEISIX
COXPaHEHHUsI CBOEro 3J0POBbS M OKPYXKAKOWIEH MPUPOJHOW CpElibl, 0CO3HABAThH
OITACHOCTH BO3/ICUCTBUS HA )KUBBIE OPTAHU3MBI ONIPENECIIEHHBIX BEIIECTB, IOHUMAs
cMmbicn mokasarens [IJIK, moscHATh Ha mpumepax CcrnocoObl YMEHBIIEHUS U
MPEIOTBPALICHUS UX BPEAHOTO BO3IEHUCTBUS HA OPTAHU3M YEIIOBEKA;

TS 00y4aroumXxcsi ¢ OTPaHUYEHHBIMUA BO3MOXHOCTAMU 3]I0POBBSI: YMEHHE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYHHBIX METOJAaX IMO3HAHUSA BEUIECTB U
XHMHUYECKUX SIBIICHUM;

UL CJETBIX W CHa0OBUASIIMX OOyYaromMXcsi: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins st 3anucu XMMU4ecKux

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabusie | IpakTnueckue
NMporpaMMmbl Bcero o0pa3oBare/bHBIC
patdoThI padoTsbl
pecypcebl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4eCKOM XUMHUH
[Ipeamer opranunueckoi xumMuu. Teopust
11 CTPOEHUSI OPraHUYECKUX COETUHEHUM A. 3
M. byrieposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoast
2.1 [IpenenvHbIE YIIIEBOAOPOIbI — AJIKAHbI 2
99 HenpenenbHble yriieBoJOpO/Ibl: ajIKEHBI, 6 1
' QJIKa/IU€HbI, aJTKUHbI
2.3 ApomMaTH4ecKue YriieBO0PO/IbI 2
24 [IpupoaHbIe HICTOYHUKHU YITIEBOAOPOJOB U 3 1
' UX nepepaboTka
Hroro mo pazaeny 13
Paznen 3. Kuciiopoacoaep:xxkanme opraHuyeckue coeMHeHUSsI
3.1 Cruprtsl. @eHon 3
39 Anbnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
' Cnoxuble >Gupsl
3.3 YTeBo bl 3 1




Hroro no pasneny

13

Paznen 4. A3oTcoaepxkanme opraHM4ecKue coeJauHe HUs

4.1 AMUHBI. AMUHOKUCIOTHI. bemku 3
Hroro no pazneny 3
Paznean S. BeicokoMoJieKyJIIpHbIE cOeTUHEe HUS

5.1 [Mnacrmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3ieJioB H TeM g poBbIe
Ne n/nt P Kontpoasusie | IlpakTnueckue (mapp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThl
pecypcebl
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHHU
Ctpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepuonnueckas cucreMa XUMUYECKUX 3
anemeHToB 1. 1. Menneneera
12 Crpoenue BemectBa. MHoroo0pasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEAKLIUH 6 1 1
Hroro no pazneny 13
Paznea 2. Heopranuyeckasi XumMust
2.1 Mertannbt
2.2 Hewmerais 1 1
53 CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznea 3. Xumus v :KU3Hb
3.1 XuMHus ¥ KU3Hb 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoubiibie | - Hpakruieckite u3ydyeHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypcnl
1 [Ipenmer opraHn4ecKkol XUMUH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUECHUE
Teopust cTpOEHUST OPraHUYECKUX
2 coequHeHuit A. M. byrneposa, eé 1
OCHOBHBIE ITOJOKEHHUS
[IpeacraBienue o KnaccupuKau
3 opranndeckux Beuects. HomeHnknarypa 1
(cuctemaTuyeckasl) U TPUBUAJIbHBIE
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTAaB U CTPOCHHUE, 1
TOMOJIOTUYECKUN PsIIL
Meras u 3TaH — npocTenme
° IIPEICTaBUTEIH AIKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOECHHE, CBONCTBA 1
OTUJIEH U TPOIUJIEH — MPOCTENIIIE
! IPEICTAaBUTEIH AIKEHOB 1
8 [pakruueckas padota Ne 1. «llomyuenue 1 1
STHJIEHA U U3yYE€HHUE €r0 CBONCTBY
Anxanuensl. byraguen-1,3 u
9 meTunOytanuen-1,3. [lonydenue 1

CUHTETHYECKOIO Kaydyka U PE3UHBI




AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKUH Psil. ALIETHIICH —
MPOCTEUIIMI MTPEACTABUTEND ATKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUYECKON
peakiuu

12 ApeHbl: 0eH3071 1 TOJTyoJI. TOKCHYHOCTh
apeHoB

13 I'eneTnyeckast CBSI3b YIIIEBOJIOPOJIOB,
NpUHAUIeKANMX K Pa3InYHbIM K1accam
[IpupoiHbIE NCTOYHUKN YIIIEBOAOPOIOB:

14 IPUPOJHBIN Ta3 U MOMYTHBIE HETSIHBIE
rasbl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoHbIe HCTOYHUKU YITIEBOIOPOJIOB:

15 NPUPOHBIN Ta3 U OMYTHBIE HE(PTSIHbIE
ra3pl, He(bTh U MIPOAYKTHI €€ mepepadoTKH

16 KonTponrsnas pabota mo pasaeny
«YTIeBo0pOaAbD)

17 [penenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BojopoaHas cBs3b

18 MHOTroaToOMHBIE CIIUPTHI: STHIICHTINKOIb 1
TIUIEPUH

19 @DeHOoI: CTPOCHHUE MOJIEKYIBI, (pU3rUecKue
U XMMHMYECKHE CBOWCTBA, IPUMEHEHNE

20 Anpaerugpl: GopManbaerul u
areTanpaerua. AleToH

21 OHOOCHOBHBIE ITPEebHbIE KAPOOHOBBIE
KUCJIOTBI: MypaBbHHAs U YKCyCHas

22 [pakruueckas pabota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KHCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAsA KMCJIOTHI, KaK

23 HPEICTaBUTEIH BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpla KaK COJIM BBICIIIMX KapOOHOBBIX
KHCIIOT, X MOIOIIIEE JICHICTBHE
CrnoxHble 3Upbl Kak IPOU3BOIHEIE

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX
3pupoB

%6 JKupsl: ruaponus, npuMeHeHue,
Ouooruyeckas poiib KUpPOB
VYrieBoapl: cocTaB, Kiaccu (KA.

27 Baxxneiinme npeacTaBUTENH: IIIIOKO3a,
dpykro3a, caxaposza

28 Kpaxman u nemntonosa kak npupoaHbie
MTOJIMMEPHI
KonTpospHas paborta o pazueny

29 «Kucnopojacoaepkanme OpraHNIeCcKue
COCIMHECHUSD)

30 AMWHBI: METUJIAMUH U aHUJIUH
AMHHOKHUCIIOTHI KaK aM(pOTepHbBIE

31 OpraHUYECKUE COCTUHCHUS, X
Ouonoruyeckoe 3HaueHue. [lentuapt

30 benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCIIUHCHUS

33 OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OcHOBHBIE METO/IBI CHHTE3A




[Imactmaccel, Kaydykd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEAVHEHUM.

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecrBo yacos

Bcero

KonTposbHbIe
padoThI

IIpakTnueckue
padoThbI

Jdara
u3y4eHHUst

DJIeKTPOHHbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

XUMHYECKUH IEMEHT. ATOM. DJIeKTpOHHAs
KOH(UTYpaIus aTOMOB

Ilepnonnueckuii 3akoH u Ilepronuueckas
CHCTEMAa XMMHUYECKUX 3J1eMeHTOB /I. H.
MeHeneeBa, UX CBsI3b C COBPEMEHHOM
TEOPUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH W3MEHEHUS CBONCTB
XUMHUYCCKUX DJIEMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpymmnam U nepuojaamM. 3HaueHue
MEPUOIMYECKOTO 3aKOHA M CUCTEMBI
xuMHu4eckux 3jemMeHToB .. MeneneeBa B
pa3sBUTHH HAYKU

Ctpoenue BelecTBa. XUMHUYECKask CBS3b, €&
BH/JIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBsi3U. BojopoiHas cBsI3b

BanenTHOCTB. DI€KTPOOTPULIATETBHOCTD.
CreneHb OKHCIIEHN . BemecTBa
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO
CTPOCHHUS

HOH?[TI/IC (0] III/ICHepCHBIX cucremax.
HIcTHHHBIE U KOJUIOUTHBIC PACTBOPBI.
MaccoBas J10JI BEIIECTBA B pacTBOPE




Knaccudgukanust 1 HoMeHK1aTypa
HEOPraHWYeCKUX coequHeHni. ['eHeTnyeckas
CBsI3b HEOPTaHWYECKUX BEIECTB, PA3THIHBIX
KJIaCCOB

Knaccudukanus xumMuueckux peaxuuii B
HEOPraHU4YECKON U OPraHUYECKOM XUMHUH.
3aKOH COXpaHEHUS MACChl BEILECTB; 3aKOH
COXpaHEHUs U IPEBPALLCHUS YHEPTUU IIPU
XUMUYECKUX PEAKLIHIX

CxopocTth peakunu. O6paTUMBbIe peaKIuu.
XHUMUYECKOE PABHOBECHE

10

[Mpakrudeckas padora Ne 1. «BnusiHue
pa3uYHBIX (AKTOPOB HA CKOPOCThH
XUMHUYECKON peaKirm»

11

DnekTponutrydeckas auccounanus. [lonstue
0 BojiopoiHOM TTokasarene (PH) pactsopa.
Peakiiuu nonnoro oomena. ['maponms
OpPraHUYECKUX U HEOPTAaHMYECCKUX BEIIICCTB

12

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaxuuu. [TonsTre 00 35ekTpomn3e
pAcCILIIaBOB U PAaCTBOPOB COJIEH

13

KonTponbHas pabota no pasueny
«Teopernueckue OCHOBBI XUMHM

14

Mertanisl, ux nojoxenue B [lepuoanueckoit
CHCTEeME XMMHUUYECKUX 3jeMeHTOB JI. W.
MenpeneeBa 1 0COOEHHOCTU CTPOEHHUS
aToMoB. O0nme ¢u3nveckue cBOMCTBa
METaJIIOB




15

CnnaBbl METAJUIOB. DIEKTPOXUMHUYECKUH DSl
HaINpsOKEHUH METaJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIIMX
METaJNIOB (HAaTPUH, KWK, KAJILIUI, MarHUM,
AITIOMUHUN) U UX COETMHEHU I

17

XUMUYECKHE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHN N

18

XUMHYECKHE CBOMCTBA ITMHKA, KeJle3a U UX
COEIMHECHU U

19

[pakruueckas padota Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 334 110 TEME
«Metaib»"

20

Hemeramibl, UX MonoXeHUE B
[lepronueckoil CHCTEME XMMHUUYECKUX
anemenToB /1. V1. MeneneeBa u
0COOEHHOCTHU CTPOCHHS aTOMOB

21

®uznyeckue CBOHCTBA HEMETAIIIOB.
AnoTpornusi HeMeTaioB (Ha puMepe
KUCIIOpOJa, cephl, ocdopa u yriaeponaa)

22

XHWMUUYECKUE CBOMCTBA raJIOTEHOB, CEPHI U KX
COECTUHEHN N

23

XuMHUecKre CBOMCTBa a30Ta, pocodpa U UX
COeTMHEHN N

24

XUMUUYECKUE CBOMCTBA YIJIEPOJIa, KPEMHUS U
UX COeIUHEHUN

25

[IpuMeHeHEe BaXXHEN X HEMETAVIOB U KX
COEIUHEHUN

26

O0001IEHNE ¥ CUCTEMATHU3aIliA 3HAHUHT 110




TteMe «Hemerayuiely. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKIU 1
TEPMOXUMHUYECKUAE PACUETHI

[Ipakrudeckas padora Ne 3. «PemeHue

27 JKCIIEpUMEHTAIBHBIX 33Ja4 I10 TEME 1
"Hemeramibl"»

28 KonTponbHas pabota mo Temam «MeTayuibi 1
u «Hemeramub»

29 Heoprannueckre 1 opraHuyecKue KUCIOTHI. 1
Heoprannueckue 1 opraHuyeckue OCHOBaHUS
AmdoTepHble HEOpPraHUYECKUE U

30 opraHudeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAHUUYECKUX
BEIIIECTB
Ponb xumun B 00eCIIeUeH U SKOJIOTHYECKOM,

31 YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHU MEIULIUHBI
[peacraBienust 00 OOIMX HAYYHBIX

32 MPUHLIHUIAX TPOMBIITIEHHOTO MOTY4eHUS 1
Ba)KHEUIIIMX BENIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPHAJIOB 1

34 XuMUs U 30pOBBE UEIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

COopHUK 33724 U YIp. MO XUMHUH JJIsI CPEAHEN MIKOJIBI XOMYEHKO

I'pocce 3., BaiicMantens X. Xumus A8l TI0O03HATEIbHBIX.

OCHOBBI XMMHUU W 3aHUMATENbHbBIE ONBITHL [lep. ¢ HEM., 2-€ pycCK. H31.
—JI.: Xumnms, 2012

Eropos A.C. HoBbIil perieTuTop 10 XMMHUHU 151 NOATOTOBKH K EI'D
(TeopeTnyecKre OCHOBBI, TUTIOBBIC 33J]aHUs C ATAJIOHAMM PEIICHUH,
3aJlaHus JJIs CAMOKOHTPOJIS, TeMaTudeckue Tectbl) — PoctoB-Ha-/{ony,
denuke, 2018

EropoB A.C. CaMoy4uuTeNb MO PEUICHUIO XUMUYECKUX 3aaad (JJis
ydaiuxcsi u aburypueHtoB). Pocros-na-Jlony, ®@enukc, 2013

Enunbiii rocynapctBeHHbi sk3ameH 2017-2018; ®UITA
KoHTposnbHbIe u3MeputenbHble Marepuainsl: Xumus.-M.: TIpocsemienue
Ky3pmenko H.E., Epemun B.B. Xumus. 2500 3agau 15t IKOJIBHUKOB U

MOCTYIMAIMMX B By3bl. — M.: Dk3amen, 2013.

METOANUYECKHUE MATEPHUAJIBI IVIAA YUUTEJIA


https://market.yandex.ru/product--sbornik-zadach-i-upr-po-khimii-dlia-srednei-shkoly/1829088315?sku=101981928746&shopId=431782&do-waremd5=4AK2j06j2fn07WZHE2987Q&sponsored=1&cpc=vxsHhst6fcpkb6y-4lto7c2yD4-4-gtqGzmfOaGzg48M9-MTDt0CSCRQIaoq6FPltrzrciHYt0_YbkpKYDI4ZLz8tDakm7LSzv3NvFqvIReSGFYNbk6CFozJTwGEZac2iPmdG6PlnkKh93Q2DVqTXg-XBaMIJXm4Q--Bip9R299P9V02IXWFSARNOIxYuETdy_3tjfFx788Dz2gnY-RdOhvpnX8FORcr0SUI2JqMxWtsp36R40h9RsxF0c5vs0AUJO0wzf-Ni66ZlCJSHfRolA%2C%2C&cc=Ci4xNjk0ODQ1ODk3NTMzL2QyMmY0ZjVkMmY3MTRlMjk3OWU5YWIwZjc0MDUwNjAwEOYBgH3m7QY%2C&from-show-uid=16948458979646397006606003&uniqueId=54572057
https://market.yandex.ru/product--sbornik-zadach-i-upr-po-khimii-dlia-srednei-shkoly/1829088315?sku=101981928746&shopId=431782&do-waremd5=4AK2j06j2fn07WZHE2987Q&sponsored=1&cpc=vxsHhst6fcpkb6y-4lto7c2yD4-4-gtqGzmfOaGzg48M9-MTDt0CSCRQIaoq6FPltrzrciHYt0_YbkpKYDI4ZLz8tDakm7LSzv3NvFqvIReSGFYNbk6CFozJTwGEZac2iPmdG6PlnkKh93Q2DVqTXg-XBaMIJXm4Q--Bip9R299P9V02IXWFSARNOIxYuETdy_3tjfFx788Dz2gnY-RdOhvpnX8FORcr0SUI2JqMxWtsp36R40h9RsxF0c5vs0AUJO0wzf-Ni66ZlCJSHfRolA%2C%2C&cc=Ci4xNjk0ODQ1ODk3NTMzL2QyMmY0ZjVkMmY3MTRlMjk3OWU5YWIwZjc0MDUwNjAwEOYBgH3m7QY%2C&from-show-uid=16948458979646397006606003&uniqueId=54572057
https://market.yandex.ru/product--sbornik-zadach-i-upr-po-khimii-dlia-srednei-shkoly/1829088315?sku=101981928746&shopId=431782&do-waremd5=4AK2j06j2fn07WZHE2987Q&sponsored=1&cpc=vxsHhst6fcpkb6y-4lto7c2yD4-4-gtqGzmfOaGzg48M9-MTDt0CSCRQIaoq6FPltrzrciHYt0_YbkpKYDI4ZLz8tDakm7LSzv3NvFqvIReSGFYNbk6CFozJTwGEZac2iPmdG6PlnkKh93Q2DVqTXg-XBaMIJXm4Q--Bip9R299P9V02IXWFSARNOIxYuETdy_3tjfFx788Dz2gnY-RdOhvpnX8FORcr0SUI2JqMxWtsp36R40h9RsxF0c5vs0AUJO0wzf-Ni66ZlCJSHfRolA%2C%2C&cc=Ci4xNjk0ODQ1ODk3NTMzL2QyMmY0ZjVkMmY3MTRlMjk3OWU5YWIwZjc0MDUwNjAwEOYBgH3m7QY%2C&from-show-uid=16948458979646397006606003&uniqueId=54572057
https://market.yandex.ru/product--sbornik-zadach-i-upr-po-khimii-dlia-srednei-shkoly/1829088315?sku=101981928746&shopId=431782&do-waremd5=4AK2j06j2fn07WZHE2987Q&sponsored=1&cpc=vxsHhst6fcpkb6y-4lto7c2yD4-4-gtqGzmfOaGzg48M9-MTDt0CSCRQIaoq6FPltrzrciHYt0_YbkpKYDI4ZLz8tDakm7LSzv3NvFqvIReSGFYNbk6CFozJTwGEZac2iPmdG6PlnkKh93Q2DVqTXg-XBaMIJXm4Q--Bip9R299P9V02IXWFSARNOIxYuETdy_3tjfFx788Dz2gnY-RdOhvpnX8FORcr0SUI2JqMxWtsp36R40h9RsxF0c5vs0AUJO0wzf-Ni66ZlCJSHfRolA%2C%2C&cc=Ci4xNjk0ODQ1ODk3NTMzL2QyMmY0ZjVkMmY3MTRlMjk3OWU5YWIwZjc0MDUwNjAwEOYBgH3m7QY%2C&from-show-uid=16948458979646397006606003&uniqueId=54572057

["a6puemnsn, O. C. Metoauueckoe nocobue k yuedbuuky O. C. ['abpuensina
«Xumusy. 9 knace / O. C. I'abpuensta. — M. : [Ipoda, 2018. — 108.
["abpwuensn, O. C. Metoandeckoe mocooue Xumust 11 kimace

Kasepuna A.A u np. EI'9-2018. Xumus. Kypc camonoaroroBku. TexHonorus
petenus 3aaanui. [Ipocsemenue, 2018 6.Ky3pmenko H.E. Epémun B.B.,
[TonkoB B.A. Xumus i1t HIKOJILHUKOB CTAPIIKUX KIACCOB U MOCTYMAIOIINX B
By3bl.M.:JIpoda,2014

[Tax M. Anroputmsl B 00yuenun xumuu. — M.: IIpocsemienue, 2010. 8.IIpoTacos
IL.H., HuroBnu U.K. Metoauka pemieHrsi pacyeTHBIX 3a1a4 110 XUMHUH. — M.

[Ipoceemenue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET
https://rosuchebnik.ru/material/himiya-10-11-klassy-bazovyy-uroven-
metodicheskoe-posobie/

https://www.litres.ru/book/igor-ostroumov/uroki-himii-v-10-klasse-

bazovyy-uroven-metodicheskoe-posobi-67702919/

https://nsportal.ru/shkola/khimiya/library/2016/03/01/himiya-10-klass-

podborka-materialov

https://vk.com/doc112594009 437410797?hash=dnzJzrad TiuQgSboG

hF83ZxtMH2U4FyxWiZ6PPBsrRP



https://www.litres.ru/book/igor-ostroumov/uroki-himii-v-10-klasse-bazovyy-uroven-metodicheskoe-posobi-67702919/
https://www.litres.ru/book/igor-ostroumov/uroki-himii-v-10-klasse-bazovyy-uroven-metodicheskoe-posobi-67702919/
https://nsportal.ru/shkola/khimiya/library/2016/03/01/himiya-10-klass-podborka-materialov
https://nsportal.ru/shkola/khimiya/library/2016/03/01/himiya-10-klass-podborka-materialov
https://vk.com/doc112594009_437410797?hash=dnzJzra4TiUQgSboGhF83ZxtMH2U4FyxWiZ6PPBsrRP
https://vk.com/doc112594009_437410797?hash=dnzJzra4TiUQgSboGhF83ZxtMH2U4FyxWiZ6PPBsrRP

https://www.kstu.ru/servlet/contentblob?id=323695



https://www.kstu.ru/servlet/contentblob?id=323695
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