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HOSACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUHM Ha YPOBHE CpEAHEro oO0mero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpaszoBanuu B Poccuiickoit @eaeparuu», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpbHOi 00pa30BaTENBLHONM MIPOTpaMMBI CpeAHero oOmero oOpa3oBaHUs
(®OIT COO), npencraBieHHbix B DenepadbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMHs» B 00pa3oBaTelIbHbIX opraHuzanusax Poccuiickoit
Odenepanuy, pealn3yONMX OCHOBHBIE 00pa3oBaTElIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJNIO)KeHUW «(CTpaTerum pa3BUTHS BOCHHUTaHUA B Poccuiickoi
®denepannu Ha niepuoa ao 2025 roma» (Pacnopsikenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY HOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMPEACICHUIO
oO1eit ctpaTterun oOy4YeHusl, BOCIUTAHUS U Pa3BUTHUSL 00YUaIOIIMXCS CPe/ICTBaMU
yaeOHoro npeamera «Xumusi» 1 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIN
koHuentyanbHsie nosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COZIepKaHMsl, PE3yJbTAaTOB OOyUYeHHs W TpeOOBaHHI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMu4eckoe oOpa3oBaHue, MoJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHONM  OpraHW3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HUX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAOIIMM JTAlloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oO0Opa3oBaHUS. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEN KyIbTypbl
YeJOBEeKa, a TaKXKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0O U TPUPOAHOU cpere. Peamusyercss xumudeckoe oOpa3oBaHUE
o0yyJaroluxcs Ha ypOBHE CpeHEero o0Iero oOpa3oBaHMs CPEACTBAMU YYEOHOTO
npeamMera «XUMHSI», COJIEpKAHUE M TIOCTPOCHHE KOTOPOTrO OIpeJe/iCeHbl B
nporpaMMe MO XMMHUU C Y4YE€TOM CHelu(UKA HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPUPOJBl U B MaTepUaIbHOU KM3HU OOIIECTBA, a TakXkKe C y4E€TOM
oOlIMX 1eJed W TMPHUHILMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaHero oomero oopasoBanus B Poccutickoit deneparum.

XuMusl KaK AJIE€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UTPAET O0COOYIO POJib B
COBPEMEHHOM IMBUJIM3ALIMH, B CO3JaHUU HOBOW 0a3bl MATEPUATBHON KYJIBTYpBHI.
Ona BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PALMOHATHLHOIO HaYYHOTO MBIILUICHHUS,
B CO3JJaHHUE€ LIETTOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJNOBEKa, KOTOpoe (opMUpyeTCs B XMMUU Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUS.

TecHo B3aUMOJEUCTBYS C IPYTUMHU €CTECTBEHHBIMM HayKaMu, XMMHsI CTaja
HEOTHEMJIEMOM YAaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOJIUMBIM YCIOBHEM YCIEITHOTO
TpyZa M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUs KaK Hayka
co3uJaTeNbHasl, Kak HayKa BBICOKMX TEXHOJOTHMW HallpaBlieHa Ha pelIeHue
rNI00aNbHBIX MPOOJEM YCTOWYMBOIO pAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPTreTHUYECKOH, MUIIEBOM, SKOJIOTUUECKON 0€30MMaCHOCTH U OXPAaHBI 3JJ0POBbSI.

B cootBercTBUM ¢ OOmIUMH UEASIMH W MPUHIIUIAMU CPEIHETO OOIIEro
oOpa3zoBanus conepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi YPOBEHD
W3YYCHHUsS) OPUECHTHPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAUMYIO UM ISl  BBIPA0OTKM  MHUPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHHS
0o0pa3oBaHus B pa3IMUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsironiuMu  npeaMeTa  «XUMHSI»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBISAIOTCS OCHOBBI 0a30BOM HayKH: cHCTeMa
3HAHWUH TI0 HEOPTaHWUYECKOH XMMHUHU (C BKIIOYCHHEM 3HAHHWHA M3 OOINCH XUMHH) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHUU NPU HW3YYEHUH
npeamMera o0ecneurBaeT BO3MOXKHOCTb PAcCMOTPEHHUST BCETO MHOTooOpasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMUH.

Crtpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHuueckas XuMHsS» cPOpMHUpOBaHA B MporpaMMe MO XUMHUHM Ha OCHOBE
CUCTEMHOI0 TOAXOJa K W3YYEHHIO YYeOHOro Marepuana W 0O0yCIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpeAeIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKONM XWMHHU BEIIEeCTBa
paccMaTpuBalOTCSl Ha YPOBHE KIIACCHUECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPECOXMMHUYECKMX U DIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHun BemiecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIalOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJOTUYECKHU
aKTUBHBIX COEAMHEHUN. B Kypce opraHMyeckoill XUMHUU TOJY4YalOT pa3BUTHE
c(hopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUsl MEpPBOHAYAIbHBIC
MPEACTABICHUSI O XUMUYECKON CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmere «XuMusi» 0a30BOro YpOBHSA
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YpOBHE OCHOBHOrO 00IIeTo oOpa3oBaHus
TEOpeTUYEeCKU MaTepuan U (HaKTOJOTMYECKHE CBEICHHMS O BEIIEeCTBaX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUS» OOyYarolmUMCsl TPEJOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



MEPUOJNYECKOTr0 3aKOHA C OOIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3UIUH,
rIy0ke TOHSATh HCTOPUYECKOE H3MEHEeHUuEe (YHKIMHA HTOr0 3aKoHA — OT
o0o6maroie 10 00bSICHAIONIEH U TPOTHOZUPYIOIIEH.

Ennnasa cucrema 3HaHUM O BaKHEMIIHUX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTeKaHus momoiHsercs B kypcax 10 m 11 xmaccom
AJIEMEHTAMH COJICPKAHUS, HMMEIOIMMHU KyJIbTYpPOJIOTHUUECKUNH U MPUKIAJTHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHHMMAHHMIO B3aMMOCBSI3M XUMHUU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIbHOW M MPaKTUYECKOU
JESATEIbHOCTA YEJOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUSI K MPOIECCY
TBOpPYECTBA B 00JACTHU TECOPUM U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHWMHEH, KPUTUUYECKH OCMBICIMBATh HUHPOPMAILUIO U
NPUMEHSATh €€ [JIsl TIONMOJIHEHUS 3HAHUM, pelIeHUs WHTEJUICKTYyalIbHBIX U
AKCHEPUMEHTAIBHBIX HCCIEN0BAaTENbCKUX 3a7a4. B 1enomM coaepkaHue yueOHOTo
npeamMera «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0O0Yy4YarOIIMXCSI MUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHMS
dunocopckux uaeH, Takux Kak: MaT€pUaJbHOE €IUHCTBO HEOPTaHHMYECKOrO U
OpraHUYEeCKOr0 MHupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, IIO3HABAEMOCTh MPUPOIHBIX SBICHUNA MYTEM DJKCIEpUMEHTa U
pelieHuss MPOTHUBOPEUMl MEXAy HOBbIMU (akTaMU U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUH 3KOJIOTHYECKUX MPpoOIieM, a
TaKke MpodiemM cOepekeHUs: IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmnmane pemenus 3agad4  BOCHUTAHUS, Pa3BUTUS W COLMAIMA3AIUU
oOy4Yaromuxcs MPUHATHIE NPOrpaMMON MO XHUMHUU TOAXOAbl K OMNPEIEIICHUIO
COJIEp’KaHMsI M TOCTPOEHUS TMpeaMeTa MpeaycMaTpuBaroT (HopMHUpOBaHUE
VHUBEpPCANIbHBIX Y4YEOHBIX JEUCTBUM, HUMEIONMX 0a30BO€ 3HAYEHUE IS
pa3IUYHBIX BHJAOB JEATEIBHOCTU. pelleHus mpoOjieM, TMOUCKa, aHauu3a Hu
00paboTku uHGopMaLUK, HEOOXOAUMBIX JJIsl TPUOOPETEHUS ONBITA MPAKTHUECKOMN
U HUCCJIEIOBATENbCKON AESATEILHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B MO3HAHUU
XAUMHH.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CpeJHEr0 00IIero oopa3oBanus, pU ONpPEACICHUN
COZIEpKaTEeNIbHOM XapaKTePUCTUKU LieJied M3y4YeHHUs MpeaAMeTa HaIlpaBICHHEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCA (POPMHPOBAHUE OCHOB
XUMUYECKOW HAyKU KaK OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESTeIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C



METOJIMYECKOM TOUKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LENEH H3y4YeHUs
npeaMeTa SIBJISIETCS. BIIOJHE OMPaBIaHHbIM.

CorynacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LENSIMHU H3Y4YCHHs TpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS

e (opMupoBaHHE CHUCTEMbl XHUMHYECKMX 3HAaHMM Kak  Ba)KHEHIIEH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa, B OCHOBE KOTOPOil
JeXKAT KIIOUEBBIE MOHATHS, (yHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $I3bIKa HAayKH, YCBOCHHE U TMOHHUMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IeHNHT MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHU€ U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUUECKUX pEaKIUid, HEOOXOJUMBIX [Jisi MPUOOpETEeHUS
YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB UM XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPO/IE, B MPAKTUYECKONU U MOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB JACSATEILHOCTH, CBS3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHWEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJACHUEM IpaBUI
0e3ormacHoro oOpalleHus ¢ BeleCTBaMH.

Hapsiny ¢ aTuM, copepkatelibHas XapaKTepUCTHKA LIeJIeld U 3a7a4 U3yUYeHUs
npeaMera B mporpaMMe Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CUCTEME CpeHEro 001iero oopazoBanus. CerogHs B
NpenojaBaHUuM XUMUU B OOJbled  CTENEeHH OTAAETCS  MPENNOYTEHUE
MPaKTUUYECKONM KOMIIOHEHTE COJIepKaHusi OOy4YeHUs, OpPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIIYCKHUKA 00II€00pa30BaTENbHONM OpraHu3aliy, BIAJCIOIIEro He
Ha0OpoM 3HaHUW, a (PYHKIHMOHAJIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHUSMU aKTUBHOTO MOJIYYEHUs 3HAHUW U MPUMEHEHUS WX B PEaJbHOU >KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBa3u ¢ »TUM mOpu u3ydyeHUHW TmpeaMera «XUMUS» JTIOMUHUPYIOIIEE
3Ha4YE€HHE MTPUOOPETAIOT TaKUE IEJIN U 3a]]a4H, KaK:

ajganTanus oOy4arIMuXcs K YCIOBUSM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHue  MHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIILHOMY MHPUHSTHUIO T'PAaMOTHBIX
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

dbopMupoBaHue y OOYyYarONIMXCSA  KJIFOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTCHIINI), MMCIONINX YHHBEPCAIbHOE 3HAUCHUE IS pa3jIMYHBIX BHJIOB
NeSATeNIbHOCTU: pelIeHust mpoOiieM, MoucKa, aHain3a u 00paboTku uHbOpMaIUy,
HEOOXOIUMBIX I TPUOOPETEHHs] OMbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TakKKe JJIg OIEHKH C MO3UIUH



AKOJIOTHYECKON Oe30MacCHOCTH XapakTepa BIUSHUS BEMIECTB M XUMHUYCCKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM 00YyYarOUXCs: CIOCOOHOCTH CaMOCTOSITENLHO MTPUOOPETATh HOBBIE
3HAHMSI IO XUMHH B COOTBETCTBUU C JKM3HEHHBIMHU TMOTPEOHOCTSIMH, UCITOJIH30BATh
COBPEMEHHbBIE WH(POPMAIIMOHHBIC TEXHOJOTHUH JJIsl TIOMCKA M aHamu3a yuyeOHOU U
HAyYHO-TIOMYJSIPHON WH()OPMAITUU XUMHIECKOTO COJICP KAHMS,

dbopMHUpOBaHUE U PA3BUTHE Y O0YYAIONINXCS aCCOIMMATHBHOTO ¥ JIOTHYECKOTO
MBIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUU W TIPOBEICHUU XUMHUYECKOTO
AKCIICPUMEHTA,

BOCIIUTaHUE Yy oOydaromuxcsd YOEXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIMPABJICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHWU TIOOAIBHBIX MPOoOIeM
PaIMOHAILHOTO TIPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB U
COXpaHECHHS TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOMICHUSI K TPHUPOAEC W CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOJTYyYEHHBIX 3HAHWW I TPHHSTHS TPAMOTHBIX PEUICHUU B
CUTYaIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHoM maHe cpenHero oOImero oOpa3oBaHUA NpPEeAMET «XUMHSI»
0a30BOT0 YpOBHS BXOJHUT B COCTaB MpeaMeTHON oOnacTh «EcTecTBeHHO-HayUHBIC
MIPEIMETHI».

OO01iee 9ncIo 9acoB, OTBEAEHHBIX IS U3YUEHUST XUMUH, Ha 0a30BOM YPOBHE
cpenHero ooOiiero oopasoBanus, cocrapiser 68 dacos: B 10 kimacce — 34 gaca (1
Jac B Helenmo), B 11 kimacce — 34 gaca (1 vac B Heselo).



COIEPKXAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

TeopeTruyeckne 0OCHOBbI OPraHUYECKON XUMHUHU

[IpeqmeTr oprannvecKkor XUMUHK. €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJY4YEHUN HOBBIX BEIIECTB M MaTepHaNoOB. Teopuss CTpOCHUS OPraHUYECKHX
coenuHenuii A. M. BytiepoBa, e€ ocHOBHBIE TIoJIOKEHUS. CTPYKTYpHBIE (HOPMYIIbI
OpPraHMYeCKUX BemIeCTB. [omoisiorusa, wu3oMepus. XUMHYECKas CBA3b B
OPraHUYECKUX COEAUHECHUSX — OJJUHAPHBIE U KPATHBIE CBA3U.

[IpeacraBnenne o kinaccu(pukaluu opraHudeckux BemecTB. HoMeHknaTypa
OpPraHWYEeCKUX CcoelMHEeHUH (cHcTeMaTWdecKkas) W TPHUBHAJIBHBIC Ha3BaHUS
BAXXKHEHUIIINX MPEJICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIIEPUMEHTANBHBIE METOJbl M3YYECHHUS BEIIECTB W UX NPEBPALLCHUN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEUIECTB W MaTepHallaMu Ha HUX
OCHOBE, MOJIEJIUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJICHUE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO OPTaHUYECKHUX BEILIECTB
IIpH HarpeBaHuu (IUIaBjicHUe, OOyTJIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJIKaHbI. COCTaB W CTPOEHHUE, TOMOJOTMYECKUMU psAx. MeraH W 3TaH —
MpOCTeHIINe NpPeACTaBUTENN aJKaHOB. (U3WYECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelICHHWsT W TOPEHUs), HAXOXJICHUE B MPHPOJEC, IOIYYCHHE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAl. DTUIEH U MPOIMUICH —
MpOCTEHIINe NPEeACTAaBUTENN aJTKEHOB: (DU3WYECKHE M XUMHUYECKHE CBOMCTBA
(peakiy  TUAPHUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATAIlMHM, OKUCICHHUS W
MOJIUMEPHU3AIINHN ), TIOJTyYEHUE H IPUMCHEHHE.

Ankaauensl: Oyramuen-1,3 u meTmnOytamueH-1,3: cTpoeHHe, BaKHEHIIHE
XHUMUYECKUe CBOMCTBa (peakmus moiauMmepusanuu). [ToaydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI. COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM Psifl. ALIETHIICH
— TMPOCTEHIIUNA TPEeACTAaBUTENIb AJIKHUHOB: COCTaB, CTpOeHUEe, (U3UYECKHE U
XAMHYECKUE CBOWCTBA (PEakIMu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATAIINH,
TOPCHHUS), TIOJyYSHHE U TPUMEHEHHE.

Apenbl. beH3oi: coctaB, CTpoeHHE, (PU3MYECKHEe W XUMHUUYECKHUE CBOWCTBA
(peakIuu TaJOreHUPOBAHUS W HUTPOBAHHMS), IMONYUCHUE W MpUMEHeHHue. Toyoir:
cocmas, cmpoenue, (usuueckue U  Xumuveckue  ceoticmea  (peaxyuu



2AN02EHUPOBAHUSL U HUMPOBAHUSL), NOJYYeHUue U npumeHnenue. TOKCUIHOCTD
apeHoB. ['eHeTmyeckas CBS3b MEXAYy YIJIEBOAOPOAAMH, MPUHAJIEKAIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpuponHble HCTOYHHMKK YTrA€BOAOPOAOB. IIpupoaHbIi Ta3 W MOMyTHBIE
HedTsubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
MEPEerOHKa, KPEKUHT (TepMHUYECKHH, KaTaJIUTHUECKHUW), mHpoiu3. [IpoayKThl
nepepaboTku HePTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbIH
YTOJb U MPOAYKTHI €T0 MepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX NPEeBpalleHUN:
O3HAKOMJICHHE ¢ oOpasllaMu IUIacTMacC, KaydyKOB U PE3UHBI, KOJUJIEKIUU
«Hedptb» u  «Yromb»,  MOJIEIUPOBAHME  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HOMPOU3BO/IHBIX, TPOBEACHUE MPAKTUYECKOW pAOOTHI: MOJYYEHUE STUIICHA
Y U3YYEHHUE €TO CBOUCTB.

Pacué€rHbie 3amaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJINYECTBA UCXOJHOI'O BENIECTBA WM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYSCTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoaconep:xamme opranu4eckKue coeJUHEHH sl

[IpenenbHble OMHOATOMHBIE CHOUPTHL. METaHOI W 3TaHOJN. CTPOECHHUE,
Gu3NYeCKUe W XUMHUYECKHE CBOWCTBa (peakiWH C aKTHBHBIMH MeETaJJIaMH,
raJIoreHOBOJIOPOJIaMHU, TOPCHHE), TpPHUMEHEHHe. BoOJIOpOIHBIC CBSI3U MEXIY
MOJIEKYJIAMU CIUPTOB. J[eliCTBHE METAaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€  CHOUPTHL.  OTWIEHIVIMKOJIb W TJIMLUEPHUH. CTPOECHHUE,
busnyeckue W XHMHYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO  IICIIOYHBIMU
MeTaJl/IaMH, KauyeCTBEHHAs peakiusg Ha MHOTOATOMHBIE CHUpTHI). JlelicTBHe Ha
OpranusM 4enoBeka. [[puMeHeHne TINIEPpUHA U STUIIEHTIITUKOJIA.

@deHosI: CTPOCHHE MOJEKYJIbl, (U3MYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts (penona. [Ipumenenue denona.

Anpaeruapl U kemowusvl. DoOpmanplIerui, aleTaIbJCTUJl. CTPOCHHUE,
Gu3NYeCKUe W XUMHUYECKHEe CBOWCTBAa (peaKIMM OKHCICHHUS W BOCCTAaHOBIICHUS,
KaueCTBCHHBIC PEAKIIMH ), TIOJyYeHUE U TPUMCHCHHE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KUCIOTHL. MypaBbuHas W
YKCYCHAasl KHCIIOTBI. CTpOCHHE, (QU3MYCCKHE W XUMHUYECKUE CBOWMCTBa (CBOWMCTBA,
oOIme JuIsl Kjiacca KHUCJIOT, PeaKIus dTepUPHUKAIIUH), TTOJIYICHHE U TIPUMCHEHNE.
CreapuHoOBasi ¥ OJIEMHOBAas KHCJIOTHI KakK MPEJICTABUTENId BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIU BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ACHCTBHE.

CnoxHbie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
coHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YraeBomel:  cocTaB, KiaccudHKamus — yriieBogoB  (MOHO-, JU- W
nojiucaxapubl). [roko3a — mpocTeiimmii MOHOCaxapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3NYECKUE UM XUMHYSCKHE CBOWCTBa (B3aUMOJIEHCTBHE C
rugpokcuom meau(ll), oxucienne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bI), HAXOXJCHUE B MPHUPOJE, NMPUMCHEHUE,
ouosornueckas poiab. @orocunte3. pyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u 1ie/irono3a kak npupoHbie moiuMepbl. CTpoeHHe KpaxMaia u
HEJUTI0N03b.  DU3NYEeCKue W XHUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJIH3,
KaueCTBCHHAsI PEaKIUs C UOJIOM).

DKCIIepUMEHTAILHBIC METOABl M3Y4YCHHsI BEIICCTB M WX IpPEBpallcHUN:
NpOBEJICHHE, HAOJIOJCHHE W OIUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIMPTOB, KA4YeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCJICHHE 3TaHOJIa
okcumom Menu(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIHUICPUHA C
rugpokcuom Meau(ll)), anmpaernnoB (OKUCICHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenm(ll), B3aumMomeiicTBHE Kpaxmala C HOAOM),
MPOBEJICHHUE MPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnepie 3anaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA HJIM MPOIYKTa PEaKIMK 0 M3BECTHBIM Macce,
00BEMY, KOJIMYSCTBY OJTHOTO M3 UCXOHBIX BEIIECTB HIIM IPOAYKTOB PEAKITHH).

A30TCOJIepIKaIIie OPraHUIeCKUE COCTMHCHHS.

AMUHOKHUCIIOTHI Kak aM(pOTEepHbIC OPraHUYECKUEe COeAMHEeHUs. Du3ndeckue
U XMMHWYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpHMepe TuIMHA). bronoruueckoe
3HAYCHHE aMUHOKHUCIIOT. [TenTupl.

benkyn Kkak NpUPOAHBIC BBICOKOMOJICKYJISPHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAS W TPETUYHAs CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBAa OCIKOB:
THJIPOJIN3, JICHATYpaIlisl, KaYeCTBCHHbIC pEaKIIUU Ha OCJIKH.

DKCIIepUMEHTAILHBIC METOABl H3Y4YCHHsI BEIICCTB M WX IpPEBpallCHUN:
HAOJIOJICHUE W OMHMCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpALUs OCIKOB IpH
HarpeBaHUH, [IBETHBIC PEaKIUU OCITKOB.

BbicokoMoJIeKyIsSIPHBIE COeTUHEHUSI

OCHOBHBIC MOHSATUS XWMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPH3AIIUH, CPEAHSIS MOJIEKYIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJTUMEPHU3AIIHS U TTOJIMKOHICHCAIINS.

DKCIIepUMEHTAIILHBIC METOABl M3Y4YCHHsI BEIIECTB M WX IpPEBpallcHUN:
O3HAKOMJICHHE ¢ 00Opa3llaMH MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4IyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YUYEHUU OPTraHUYEeCKON XMMHH B
10 xmacce OCYHIIECTBISIETCS 4Yepe3 WCIOJb30BaHME KaK OOIHMX €CTECTBEHHO-
HAay4YHBIX MOHSTHUHI, TaK ¥ MOHSATUM, SIBIASIONIMXCS CUCTEMHBIMH ISl OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01Iue ecTeCTBEHHO-HAaYUYHbIE MOHSTHS: SIBIICHHE, HAYUHBIN (PakT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCcU(uKaius, MepuoAUYHOCTh, HAOIIOJEHNUE,
U3MEPEHUE, IKCIEPUMEHT, MOACTUPOBAHUE.

dusnka: Marepusi, DJHEPrus, Macca, aToM, OHJEKTPOH, MOJIEKYIa,
SHEPreTUYECKUM YpOBEHBb, BELIECTBO, TEl0, OOBEM, arperaTHoe COCTOSHUE
BeIIeCTBAa, (U3NUECKUE BEIUYMHBI U €IMHUIIBI NX U3MEPEHHUS.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BeriecTBa (OCNKH, YIJICBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHepasnbl, TOpHBIE TOPOJIbI, TOJIE3HBIE MCKOMAeMbI€, TOILIMBO,
peCypChl.

TexHoNmorHs: MNHINEBbIE MPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO MHTaHUS,
MOIOIIIUE CPEICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparhl, MaTepualbl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teoperuyeckne 0OCHOBbI XUMMHU

XUMHAYECKAA 3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
000J109Ka. DHEPreTUYeCKre ypOBHH, MOJYPOBHU. ATOMHBIE opOWTamw, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeeieHus: 3JIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepuonnuecknii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JIEMEHTOB
J. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA U [leprnoandeckoil cucTemsl
xuMu4decknx anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M MepUOaaM.
3HaYEHHE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenne BemecTBa. XUMHUYECKAs CBS3b. BHABI XUMHYECKOW CBA3HU
(koBaJICHTHAsT HENOJSIPHAs W TOJSpHAs, WOHHAs, METaUIM4YecKas). MeXaHW3MbI
00pa30BaHUs KOBAJICHTHOW XHMHYECKOW CBsI3W (OOMEHHBIA W  JIOHOPHO-
akKLENTOpHbBIN). BomopoaHas cBsA3b. BalleHTHOCTh. DJIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucneHus1. MIoHbI: KATUOHBI U AHUOHBL.



BemiectBa  MOJIEKYISIPHOTO W HEMOJEKYJAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMNYECKON PELIETKH.

[TondaTue o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMIOHBIE PACTBOPHI.
MaccoBas 10J1s1 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHMYECKUX BELIECTB. | eHeTHYecKass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JTUYHBIM KJIaccaM.

Xumunueckass — peakuus. Knaccudukanuss XUMUUYECKUX — peakiuid B
HEOPraHWYECKOW W OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPALLCHUS SHEPTUU TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX PakTopoB. OOpaTtumbie
peakuuu. XuMHYecKoe paBHOBecue. @MakTOphl, BIHUAIOLIIME HA COCTOSHUE
xuMHuyeckoro pasHosecus. [Ipunuun Jle [Hlaremnse.

OnekTponuTnyeckas aucconuanus. CuibHbie U caadbie dnekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAs, IIEIOYHAS.

OKUCIUTENTbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

OKCIIEPUMEHTANBHBIE METOJbl M3YYECHHUS BEIIECTB W WX NPEBPALLCHUN:
neMoHcTparsa Tadaun «Ilepuoanyueckas cucteMa XUMHYECKUX djaeMmeHToB 1. .
MeHneneeBa», U3ydeHUE MOJEJEH KPUCTAJUIMUYECKUX PEHIETOK, HAOII0JCHUE U
OIMCaHUE JCMOHCTPAIMOHHBIX U JJa0OPAaTOPHBIX OIBITOB (pa3jioKeHHe MepOKCHIa
BOJIOPOJIa B IPUCYTCTBUM KAaTaJIn3aTOPa, ONPEAECICHUE CPElibl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHHUBEPCAIBHOTO WHIWKATOPa, pPEaKIHd HWOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3nIuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON pEeaKI[umN».

Pacuérneie 3anaun.

Pacuérel 1O ypaBHEHMSAM XHMUYECKMX pPEaKLUWd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCHOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramuiel.  Ilomoxxenune HemeTamyioB B Ileprogumyeckoid  cUCTEME
xumudeckux saeMeHToB JI. M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dwuszndeckne CBOWCTBA HEMETAUIOB. AJLIOTPONHUsS HeMeTauioB (Ha mpuMepe
KHCJI0poJa, cepsl, pocopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BaXKHEHINMX HEMETAIIOB (rajlor€HOB, CEpPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) HM = HUX  COCAMHCHHMH  (OKCHIIOB,
KHCJIOPOJICOICPIKAIIMX KHCIIOT, BOJOPOIHBIX COCTHHECHUH ).

[IprumMeHeHne BaXXHENIITNX HEMETAJIJIOB U UX COCTUHEHUM.



Meramuibl. [lonoxenue meramioB B Ilepuoanueckoil cucteMe XUMHYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JOUEK
aToMOB MeTajioB. OO0mue ¢guznueckue cBoiicTBa MeTamnoB. CIJIaBbl METaJIOB.
DIIEKTPOXUMUYECKHUI P HANPSHKEHUN METAIIJIOB.

XHWMHUYECKHE CBONCTBA Ba)KHEHMINMX MeTaioB (HATpHid, KaJlMi, KajbIUi,
MarHui, aJJFOMUHHAN, IIAHK, XPOM, XKeJIe30, MEJIb) ¥ UX COCTMHCHHUN.

OO6mue crnocoObl MojydyeHus: MeTauioB. I[IpuMeHeHre MeTamioB B ObITY U
TEXHUKE.

OKCIIEPUMEHTANBHBIE METOJbl M3YYCHHUS BEIIECTB W WX NPEBPAILCHUN:
M3YUYEHUE KOJUIEKIMU «MeTamibl U CIUIaBhl», 0Opa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a/la4, HaONIOJEHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCH]IA AIFOMHHHS C PacTBOPAMHU
KHCJIOT U IIEI0YeH, KaueCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuétpel Maccel BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEaKIMU BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
M3 BELIECTB UMEET IPUMECH.

XuMu 4 KU3Hb

Ponp xumun B oOecrniedeHUH IKOJOTHYECKOM, SHEPreTUUYeCKOM M THIIEBOU
0€e30MacHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOAAax MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIUMN.

[IpeactaBnenuss 00 OOMMX HAYYHBIX MOPUHIUIIAX [POMBIIIJIEHHOTO
MOJIYYECHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpPE BELUIECTB M MATEPHUAIOB. BAXHEUIIUE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKLUHMOHHBIE MATEPHUANIbl, KpPacKd, CTEKJIO, KEepaMuKa,
MaTepualibl JJs 3JEKTPOHUKH, HAHOMATEPHUAJIbl, OPTraHUYECKUE U MUHEPAJIbHBIC
yI0OpeHHs.

XuUMHUSL ¥ 3J0pOBbE 4YEJIOBEKAa: MPAaBWJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBwiia OE30MaCHOTO MCIOIB30BaHUsl MPEeNapaToB OBITOBOM XUMUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MeXNpeIMETHBIX CBsA3€H MNpU  HU3y4YeHHH oOOlel u
Heoprannueckod xumuu B 11 kiacce oCyllecTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK U TOHSITUH, SBISIONIUXCS
CUCTEMHBIMH ISl OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaiau3, CHUHTE3, KiIaccu(ukamusi, MEepUOJAUYHOCTh, HaAOIIOJEHUE,
JKCIIEPUMEHT, MOJIEITUPOBAHUE, U3MEPEHUE, SBJIICHHUE.



dusmka: Matepusi, JHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, HMOH,
H30TOTI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKII YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIEeCTBA, (PU3HUYCCKUE BEIWYUHBI U CIMHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, DJKocucTema, Owmocdepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIESCTB B OpraHU3ME.

I'eorpadwust: MuHEpAIIBI, TOPHBIC MTOPOJIBI, MOJIC3HBIC UCKOIIAeMbIE, TOILUIMBO,
PECYPCHI.

TexHOMOTHA: XUMHUYECKAs] MMPOMBIITUICHHOCTh, METALTYpPTrHs, MPOU3BOACTBO
CTPOMUTEIBHBIX MAaTEpPHAIOB, CEIbCKOXO3SHWCTBEHHOES IIPOM3BOJICTBO, IIHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUYeCKass  MPOMBIILICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHX TMPEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPUATIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHMA

JIMUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOEHUS
OOyJarONIMMHKCS TPOrpaMM  CPEIHEro o00Iero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeAMETHBIM H  TpeaMeTHbIM). HaydHo-meToauueckoil OCHOBOW  Jjist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO OOIIEero
o0pa30BaHUs SBISIETCS CUCTEMHO-CSTETbHOCTHBIN TTOIXO/I.

B coOTBeTCTBMH C CHCTEMHO-ACSATEIHHOCTHBIM TMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIhTATOB OCBOCHHS TpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TpaxAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIHBHOCTH U CAMOOIIPEICIICHHIO,

HaJIMY1e MOTUBAIUU K 00yUEHUIO;

IIeJICHAMPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUIN JTMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W UCTOPUIECKUX TPATULINNA 0a30BON HAYKU XMMHUH,

TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
TeSTENHPHOCTA TICHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMUMH IETOCTHON
CHCTEME XUMHYECKOT0 00pa3oBaHus,

HaJIMYUe MPaBOCO3HAHUS YKOJIOTHYECKON KYJIBTYPHl U CIIOCOOHOCTH CTaBUTh
IIETN ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pEe3yIbTaThl OCBOCHUSI TpEeIMeTa «XUMUS» JOCTUTAIOTCS B
EIMHCTBE YYeOHONM ¥ BOCIUTATEIBHOW JCATETHPHOCTH B COOTBETCTBUHU C
T'YMaHUCTHYECKUMH, COMOKYIHTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U WaealaMd POCCHUHCKOTO TPaXKIAHCKOTO OOIEeCTBa, MPHUHSTHIMA B OOIIECTBE
HOpMaMH W  TPaBWIAMH  TIOBEJCHHUS,  CIOCOOCTBYIONIUMHU  IpoIleccam
CaMOTIO3HAHUS, CaMOpPAa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
00y4Jaromuxcs.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XHUMHSI» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TIO3HABATEIHLHON W TPAKTHUYCCKOW eATETLHOCTH
00y4JaroImMXCs M0 peaau3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
JacTH:

1) rpa’kAaHCKOr0 BOCIIUTAHMS:

OCO3HAHMSI 00YYAIOITMMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPaBOTIOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TMpaBUiaX MEKINYHOCTHBIX
OTHOIICHHUH B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIbHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX U MO3HABATENbHBIX 3aJlay, BBIOTHEHUU
XUMHUYECKHX IKCIIEPUMEHTOB,;

CIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHUBBI, HaMEPEHHUsI, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAIU3€ PA3IMUYHbIX BUJIOB YUYEOHOU €SI TEIHHOCTH,

2) HIATPUOTHYECKOI0 BOCIIMTAHMS

IIEHHOCTHOT'O OTHOIICHHS K HWCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTECYECTBCHHON XUMHUHU,

YBOXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHHS] XMMHUH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUS HAyKU €CTh Pe3yJbTaT
JUTUTETIbHBIX ~ HAONIOJCHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  ITOHUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOIIEM
aHann3e MHQOpPMAIMHU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO TTOBEICHNS,

CIIOCOOHOCTH OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IECHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEJCHUE M TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAaHMS 1IEHHOCTEW 30poBOrO U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOoieHusT TMpaBWil O€30MacHOro oOOpallleHHsl C BEUIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JESATEIBHOCTH;

MOHUMAHMSI LIEHHOCTH TPaBUJ WHJUBUIAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBHIA W HEMPHUATHS BPEIHBIX NMPHBBIYCK (YIOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHUSI

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIE0BATEIbCKON
NESATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JAPYTrUX  BHAAX
eI TENLHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEIICHUH MPaKTHUYECKUX 3a7ay
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHHI0 npodeccuil pa3muyHOro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKEHHUS K TPYLY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAIbHONH TpPAEKTOPUU
oOpa3zoBaHusi, Oyayuied mnpodeccun W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEM O0IIEeCTRa,;

6) 3K0JIOTHYeCKOr0 BOCIIUTAHUSI

AKOJIOTUYECKHU I€J€CO00Pa3HOr0 OTHOUIEHUSI K MOPUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KM3HU HA 3eMIIE;

MOHUMAaHMS TJI00ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPEIbI,

OCO3HAHUSA HEOOXOJIUMOCTH HCHOJIb30BAHUS JOCTHIXKEHUN XUMHUHU st
pelIeHus: BOMPOCOB PAllMOHATIBHOTO MPUPOJAOTIOIB30BaAHNS;

AKTUBHOTO HENPUATUA JICWUCTBUM, NPUHOCIIIUX BPEHN OKPYKaAOUIEH
MPUPOJIHOM cpelie, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTHYECKHE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJU4Usl pa3BUTOTO SKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
OTbITa NEeSATeNIbHOCTU AKOJIOTHYECKON HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAThCS MMU B IO3HABAaTEIbHOW, KOMMYHHMKATUBHOM M COIMAIbHOU
MpaKkTUKE, CIOCOOHOCTM U YMEHHS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUU
xemohoouw,

7) HEHHOCTH HAYYHOT O TIO3HAHUSI

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKU;

MOHUMaHMs crnenuUKd XUMHU KakK Haykd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MpeACTaBICHUSI 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOJABl U UYEJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U peEHIeHUH MpoOJeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS;

yOeXXKIEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUHU JJISI  COBPEMEHHOM
IMBWIM3ALMKU. B €€ TyMaHUCTUYECKON HAMpPABICHHOCTH W Ba)XXHOHW pOJIH B
CO3JJaHUM HOBOM 0a3bl MaTepUadbHOU KYJIbTYpPHhI, PEHIEHUU II00ATBHBIX MPOoOIeM
YCTOMYHMBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, 00ECHECYEHUH YCIOBUU
YCOEHTHOTO TPpyJAa U DKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKJIOTO UJieHa
oOLIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHHUMAaHUS CYLIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4yaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SIBIICHUM OKpPYXKAIOIIEro Mupa u
MPOUCXOAIUX B HEM U3MEHEHUH, YMEHUS JieiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAayyHbIX (AKTOB U HMEIOUIUXCS JaHHBIX C IEIbI0 MOJYyYEeHUS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHYECKUE 3HAHUS s
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

WHTEpEca K MO3HAHUIO U UCCIIEIOBATEIbCKON IESITETbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM0o0Opa30BaHHI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH,

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3iuyHbIX cdhepax npodhecCHoHATbHOM
NEeSTeNbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yabTaThl OCBOCHUS YYEOHOTO mpeameTa «XuMHUs» Ha
YpOBHE CPEeIHETO 00IIeT0 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE 1St dhopmupoBaHus MHPOBO33PEHUS oOyyJaromuxcs
MEXKTUCIUIUTMHAPHBIE (MEXKIpeIMeTHbIC) OONICHAYYHbIC TOHSATHS, OTPaKarOIINe
LEJTOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuuPuKy METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepwisi, BEIIECTBO, SHEPIHs, SBJICHUE,
MpOIIeCC, CUCTeMa, Hay4YHbI (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOACHHE, N3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCATbHBIC yueOHbIEe NeHCTBUS (NO3HABaTENIbHbIC, KOMMYHHUKATHBHBIC,

PETyJIATUBHEIE), o0ecrieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBHON
IPAMOTHOCTU U COLUATIBHOM KOMIIETEHIIMU 00yYaroluXcs;
CIIOCOOHOCTH o0yyJaromuxcs HCIIO0Ib30BaTh OCBOEHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAJIbHbIE y4eOHbIC
JNEWCTBHUS B IIO3HABATEIBLHOW U COLIMATIbLHOM MTPAKTUKE.

MeranpegMeTHbIE PpE3yabTAaThl OTPAXKAKOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PEryJISTUBHBIMU
JTECUCTBUSAMU.

OBiagenue YHUBEPCAJIbHBIMU Y4eOHbIMHU MO3HABaTEJIbHBIMHU
AeMCTBUSMU:

1) 6a30BbIe JOrUYecKHe TeiCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH U AKTyallU3UpPOBaTh  MpoOJIEeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEHATh LENIH JEATEIbHOCTH, 3aJaBas IMAapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS, COOTHOCUTD PE3YJbTAThI AEATEIBHOCTH C MMOCTABIEHHBIMU LEISMU,;



HCTIOJIb30BATh MPU OCBOCHUM 3HAHUM IPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIIATh XAPAKTEPHBIE MPHU3HAKHM IMOHSATHM W YCTAHABIMBATh UX B3aHUMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJ11 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJIEHUH,

BHIOMpaTh OCHOBAHUS U KPUTEPUU [ KJIacCU(PUKAIMU BEIIECTB W
XUMUYECKAX PEAKIIUN;

YCTaHABJIMBAaTh NPUUYUHHO-CIICACTBEHHBIE CBA3U MEXKAY H3Y4aeMbIMU
SABJICHUSIMU;

CTPOWTH JIOTUYCCKHE pacCyXaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TNPOTHBOPEUHS B PAcCMaTPUBACMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOJBI U 3aKIFOUECHUS;

MIPUMEHATh B IIPOLIECCE MO3HAHMUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIH, TIPEOOPa30BLIBATh MOJICIIEHBIC MPEJACTABICHUS — XUMHYICCKHH
3HaK (CUMBOJI) D3JEMEHTa, XHMHYeckas (opMyia, ypaBHEHHE XUMHUYECCKOU
peakiuu — MpU PEIICHUM Y4YeOHBIX MO3HABAaTENbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSATh HA3BAHHBIE MOJEJBHBIC MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUUECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEN0BATENbCKHE AeliCTBHS:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOI'O IO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkui;

dhopMyIUpOBaTH IENH U 33/1a4U UCCIIEIOBAHUS, UCTIOIB30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAZICTh HABBIKAMHU CaMOCTOATEIBHOTO IUITAHUPOBAHUSA M  IPOBEICHUSA
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAATh 3a XOJI0M
Mpoiiecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTh
000011IEHUS U BBIBO/Ibl OTHOCUTENBHO JJOCTOBEPHOCTHU PE3YIBTATOB MCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTarh OMNBIT YYEHUUYECKOM HUCCIIeIOBATENbCKOM W MPOEKTHOM
JESATENbHOCTH, TMPOSIBIATh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
IOUCKY METOAOB pELICHUs MNPAKTUYECKUX 3a7ay, IPUMEHEHUIO Pa3JInYHbIX
METOAOB O3HAHUS.

3) padora ¢ uHpopMaIueii:

OPHUCHTHPOBATHCS B Pa3JIMUHBIX HCTOYHUKAX uWHPopManuu (HaydHO-
MONYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUsl, CIpPaBOYHBIE MMOCOOUs,
pecypcbl MHTepHeTa), aHAIM3UPOBAaTh MH(DOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MPEICTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 51
HEPOTUBOPEYUBOCTD;



(dhopMyIUpoBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpManK, HEOOXOAUMON ISl  BBIMOJHEHUS] YYEOHBIX 3ajau
OIPEAECIIEHHOTO THUIIA,;

npuoOpeTaTrh OMbIT HCMIOIB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBICHUS
uHpopMaIuu (cxemsl, TpaduKH, JUarpaMMbl, TaOJIHIIBI, PUCYHKH U JPYTHE);

UCIIONb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeACTBa mpu padbore cC
XAMHYECKOW HH(pOpMAIMEH: MPUMEHITh MEXIpeaMeTHbie (Qusmueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYPbI, HOMCHKJIATYPY;

UCIONb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaIJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHHUKATUBHBIMU 1€ICTBUSIMH .

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbI B XOJ€ JAWajiora u/wiu
JUCKYCCHM,  BBICKa3biBaTh  HUjeH, (GOPMYJIHUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEASIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C MPE3EHTAllMEN pe3yJbTaTOB IO3HABATEIBHON IEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJIHEHUHU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIIEIOBAaHUIO CBOICTB
M3Yy4aeMbIX BEIIECTB, pealu3alni y4eOHOTO MPOeKTa U (POPMYIUPOBATH BHIBObBI
[0 pe3yabTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULIHMHN B
X0JIe 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMH.

OBJjajieHNe YHHBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NESATeNbHOCTh, ompeenss e€ Iead W 3ajaud, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpearaeéMblii ajiropuT™M JAEUCTBUN TMpHU
BBITIOJTHEHUM Y4Y€OHBIX U HCCIEIOBATENIbCKUX 3ajay, BbIOUpaTh Haubosee
3(Q(}eKTUBHBII Ccnoco0 HMX pemeHus ¢ Y4ETOM TNOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKIIUX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH AESATENbHOCTH Ha OCHOBE CaMOaHaJIU3a
U CaMOOIICHKH.

NPEJMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:



cOOPMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMUM B TIO3HAHUM SIBICHUU
npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIIeHHs] TPAKTUUECKUX 3a/1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpene;

BJIaJICHHE  CUCTEMOM  XMMHUYECKHUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XMMHYSCKHAW JJIEMEHT, aTOM, JJICKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BAICHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamEHHAs), MOJb, MOJIIpHas
Macca, MOJIAPHBIA 00BEM, YIJIEpOJAHBIM CKeyleT, (QyHKIHMOHANbHAs TPYIIIa,
pajuKal, u30Mepus, U30MEpPbl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCJIOPOJI U a30TCOJAEpKAIlle COCIUHEHUs, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCIUHEHUS); TCOPHH U 3aKOHBI (TEOpHUs CTPOCHUS
oprandeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalMe B OCHOBE MOHMMAaHUS MNPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SABJICHUM, (DAKTOJIOTUYECKUE CBEICHHUS O CBOWMCTBAaX, COCTaBe, MOJYYEHUU H
0€30MaCHOM HCIIOJIb30BAaHUM BaXXKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U
MPaKTUYECKOHN A TETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISIBISATH XapaKTE€pPHblE MNPU3HAKU TOHSTHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUNA OPraHUUYECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUUYECKYIO CHUMBOJIUKY JIJIsi
COCTaBJICHHS MOJICKYJISAPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpPAIMIEHHON)
dbopMyll OpraHMYECKMX BEIIECTB W YpPaBHEHUH XUMHUYECKUX PEaKIIuH,
M3TOTaBIMBAaTh MOJEIU MOJEKYJ OPraHMYECKUX BEHIECTB JI WJUIIOCTpAlUU HX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJJICKHOCTh HU3YyUYCHHBIX
OpraHWYECKUX BEHIECTB MO HUX COCTaBy U CTPOEHUIO K OMNPEIeIEHHOMY
Kiaccy/rpynmne coenuHeHUH (YrieBOJOPOMBI, KHCIOPOJ W  a30TCOAepIKaIIue
COCJIUHCHHMSI, BBICOKOMOJICKYJISIDHBIC COCJMHEHWsS), JaBaTh WM Ha3BaHHS II0
cucreMatndeckorr HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBHAIIBHBIC
HA3BaHUS OTJACIBHBIX OPraHMYECKUX BEIICCTB (ITHIICH, MPOIMWICH, alleTHIICH,
ATUJICHTJIUKONb, TIULEpPUH, (peHois, (popManpaerus, aneTaibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0KO03a,
bpykTO3a, KpaxmMa, euIi0J103a, TIIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIBI XUMUYECKOM CBSI3M B
OpPraHWYECKUX COCTMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHHSI
opranndeckux BemecTB A. M. ByTiepoBa st 00bSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHSI MaCChI BEIIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHW  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre W XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIAaCCOB OPraHMYEeCKUX BellecTB (METaH, 3TaH, STWJICH, NPOIMWICH, alleTHIICH,
Oyraamen-1,3, merunOyraaueH-1,3, OeH30J, METaHON, 3TaHOJ, STHUJICHTIUKOb,
TIIALEePUH, (EHOJ, ameTanbIerua, MypaBbUHAsS M YKCYCHAas KHCIIOTHI, TIIOKO03a,
KpaxmaJl, [eJUTI0I03a, aMUHOYKCYCHAsI KHUCJI0Ta), WILTIOCTPUPOBATh TCHETUYECKYIO
CBSI3b MEXAYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUHA C
WCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT,

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yyroyib), CHOCOOBI WX TMepepabOTKH U
MPAKTUIECKOE IPUMEHEHHE MPOTYKTOB MepepaboTKH;

cOpPMHUPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIUMCICHHUS 10 XUMHUUYECKHM
ypaBHEeHUsAM (Macchl, 00bEMa, KOJIMUYECTBA HMCXOIHOTO BEINECTBA WM MPOJYKTa
peakuu 1O W3BECTHBIM Macce, O00BhEMY, KONMHYECTBY OJIHOTO U3 HCXOIHBIX
BEIIICCTB MJIM MPOIYKTOB PEAKIINN);

chOpMHUPOBAHHOCTh YMEHHH BIIQJIETh CUCTEMOW 3HAHWH 00 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOIb3yEeMbIX B XUMUH TPU U3yYCHUH BEIIECTB U
XHUMUYECKUX SABJICHUI (HaOII0ACHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICITUPOBAHHIE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMWUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX KU3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEMIECTBAMH H WX
MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh TTPABUIIA TTOJIH30BAHUS XHMHYECKOM
MOCyJI0M W Ja0OpaTOpPHBEIM OOOpYIOBaHWEM, a TAaKXKe MpaBmiia OOparieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHYECKUX OTMBITOB;

chOpPMHUPOBAHHOCTh yMEHHHA TUIAHUPOBATH W BBHITIOJHATh XUMUYECKHM
SKCIIEpUMEHT (MpeBpalleHrs OPraHMYECKUX BEIIECTB MTPU HATPEBAHUH, MTOJTyUCHUE
DTWJICHAa W W3yYCHHE €ro CBOWCTB, KAauyeCTBEHHBIC PEAKIUA OPTaHUICCKUX
BEIIICCTB, JCHATypalus OCJIKOB TpPU HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHHM C TIpaBUJAMU TEXHWKHA OE30MaCHOCTH TpH OOparieHuu C
BEIIECTBAMU W Ja0OpaTOPHBIM OOOpPYAOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpPME 3amuCH ypPaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GOPMyITUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YILTATOB,

chOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XHUMUUYECKYIO
UHPOPMAITUIO, TIOJYyYaeMyK H3 Ppa3HBIX HMCTOYHHUKOB (CpeICTBAa MacCOBOM
uHpopMaruu, IHTepHET U OpyTux);



c(hOpMUPOBAHHOCTb  YMEHHMH  CcOOJMIOJaTh  MpaBWa  SKOJOTMYECKH
1eeco00pa3HOro TMOBEJAEHUS B OBITY W TPYJIOBOM JAESATEIbHOCTH B IENAX
COXpPAHEHHsI CBOEr0 3I0POBBS M OKPYKAKOLIEH NPUPONHOW Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MbBl ONPEIACIEHHBIX OPraHUYECKUX
BellleCTB, MoHumasi cmbici mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIECHHUS] W TPENOTBPALICHHUS HX BPEAHOTO BO3JCWCTBHS HA OPraHU3M
YEJI0BEKa,

JUIsT 00Yy4YaromMXCcsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CHA0OBUIAIIMX OOYyYalOIMXCA. YMEHHE HCHOJIb30BATh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dhopmy.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHMS Kypca «OOIass U HeopraHudeckas
XUMUSI» OTPAXKAIOT!

cOOPMHUPOBAHHOCTh  NPEACTABICHUM. O XUMHYECKOM COCTaBJISAIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBICHUU
npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JJIsl pEIlIeHHs] TPAKTUUECKUX 3a/1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOTHOMU
cpexe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKUIH 3JIEMEHT, aroMm, m3orom, S-, p-, d-
ANIEKTPOHHBIE OPOUTAIM ATOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIIBHOCTh, CTEIIEHb OKHUCJIEHUs, XUMUYECKas CBA3b
(koBaJyICHTHAsI, MOHHAsI, METAJUIMYECKasl, BOJOPOIHAS), KPUCTAITUYECKas peniéTka,
TUNBl XUMUYECKHX  PEAKLIHH, PacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAsT JUCCOLHUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEND, CKOPOCTH
XAMHYECKON peakIMHi, XUMHUYECKOS DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJEKTPOJUTHYECKON aucconuanuy, nepuoandecknii 3akon [[. M. Menneneena,
3aKOH COXPAHEHMS MACCHI BEILIECTB, 3aKOH COXPAHECHUs U IPEBPALLECHUS DHEPTUU
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYCCKHU S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBIICHUM, (PAKTOJIOTHUYECKUE CBEJIEHHUSI O CBOMCTBAX,
COCTaBe, MOJYYEHUU U OE30MaCHOM HCTIOJIb30BAaHUU BaKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHUN BBISIBISATH XapaKTE€pPHblE MNPU3HAKU MOHSITHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMUCAaHUU HEOPTAHUYECKHUX BEIIECTB U UX MIPEBpAICHUMN;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUUYECKYI0 CHUMBOJIUKY JIJIsi
cocTaBieHuss (OpMyNn BEIIECTB M  ypPaBHEHUM XUMHUUYECKUX  PEaKIIUH,
cucreMatndeckyro HomeHkatypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BemecTB (yrapHblid Ta3, YIJICKHCIbIA Ta3, aMMHAaK, rairéHas
W3BECTh, HeTan&Has U3BECTh, MUThEBAs COJIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTb YMEHUMN ONPEENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BHUJ XUMHYECKOU
cBs3U (KOBaJCHTHAs, NOHHAsI, METaJUIMYECKasi, BOAOPOIHAS) B COCTUHCHUSIX, THII
KPUCTAJUTMUECKON PEIIETKH KOHKPETHOTO BellecTBa (ATOMHAs, MOJIEKYJISIpHas,
WOHHAs, METAJUTMUYECKAs), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHHMUECKUX
COEIMHECHUH;

c(hOopMUPOBAHHOCTH yYMEHUM YCTaHABJINBATh MIPUHAJICKHOCTD
HEOPTaHWYECKUX BEIICCTB IO WX COCTaBYy K OIpEIeICHHOMY Kiaccy/rpyrie
COCIUHECHHI (ITPOCThIC BEIIECTBA — METAJIBI M HEMETAJUIbI, OKCHJIBI, OCHOBaHUS,
KHCJIOTHI, aM()OTEPHBIC THAPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTb YMEHUN PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /Jl.
N. MenpneneeBa U IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh dJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOoB 1-4 mnepuonoB Ilepuonnueckoit cucTteMbl
XUMu4Yeckux 3jemeHtoB J[. M. MeHneneeBa, WCHoib3ys TOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTanu», «IHEPreTUYECKUE YPOBHU», O0OBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX SJIEMEHTOB U MX COCIMHEHUMN
0 nepuojam U rpynnam llepuoanueckoit cucteMbl XUMHAYECKHX 3i1eMeHTOB [[. 1.
Menpeneesa,

c(OpMUPOBAHHOCTh YMEHHWH  XapakTepu3oBaTh (ONMUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3IUYHBIX  KJACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C MOMONILI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATH XUMHUYECKHE PEAKIHUU IO
pa3IMYHBIM TpHU3HAKaM (YHCIIy W COCTaBy PEArHpyIONIUX BEIIECTB, TCILIOBOMY
ahdekTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
PCaKINK, YIaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBJISITh YpPABHEHUS PEAKIUU Pa3TUYHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS! PEaKlUii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEaKIMU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB pa3JUYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB,

c(hOpMUPOBAHHOCTb YMEHHMIl  pPACKPBIBATh CYIIHOCTh  OKHCJIHUTEIIHHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
ATHUX pEaKIUi;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
pEeaKIu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEMIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUUYECKHE TMIPOLIECCHI,
JeXKalIMe B OCHOBE IMPOMBIILUICHHOTO TOJIYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIMX HAYYHBIX NPUHIHUIIAX U
AKOJIOTUYECKHUX MTPOOIEeMaxX XMMUUYECKOT0 MTPOU3BO/ICTBA,

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCIEHUS C HUCIOJIb30BaHUEM
MOHSATUS «MAacCcOBasi JIOJIsI BELIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHH Ta30B
MpU XUMUYECKUX PEAKIHSIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIUu
BEILIECTB, TEIJIOBOTO 3(PeKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUU COONIOAATh MPaBUIIa MOIb30BAHUS XUMUUYECKOU
MOoCy/oM U Ja0OpaTOPHBIM O0OpYAOBaHMEM, a TaKXKe IMpaBUiia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHSIMHU IO BBINOTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUHI IJIAHUPOBATh M BBIMOJHITH XUMHUYECKUM
SKCIIEpUMEHT (pa3iiockeHHEe MEPOKCHIa BOJOPOJa B NMPUCYTCTBHH KaTallu3aTopa,
OMpeNieJICHUEe Cpelbl PacTBOPOB BEMIECTB € TMOMOILIBI  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOW pPEaAKIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMu Ha cyiubdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1ad MO
TemMaM «MeTtamuibl» U «HemeTamipl») B COOTBETCTBHHM C TpaBHJIAMH TEXHUKH
0€30MacHOCTU TMpU OOpalIeHUU C BEIIECTBAMU U Ja0OPaTOPHBIM 000pPYOBAHHEM,
MPEACTABIATh PE3YJAbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUM COOTBETCTBYIOIIMX pPEAKUUl U (POpMyIMpoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJTU3UPOBATh XUMUUECKYIO
UHPOPMAITUIO, TIOJyYaeMyK W3 Ppa3HBIX HMCTOYHHUKOB (CpeICTBA MacCOBOM
KOMMYHUKaIuu, MTHTEpHET U Ipyrux);



c(hOpMUPOBAHHOCTb  YMEHHMH  CcOOJMIOJaTh  MpaBWa  SKOJOTMYECKH
1eeco00pa3HOro TMOBEJAEHUS B OBITY W TPYJIOBOM JAESATEIbHOCTH B IENAX
COXpPAHEHHsI CBOEr0 3I0POBBS M OKPYKAKOLIEH NPUPONHOW Cpenbl, OCO3HABATh
OMACHOCTh BO3JCHCTBHUS HA KUBBIE OPTAaHU3MBI ONPENCIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaATh Ha mnpumepax CcrnocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS KX BPEAHOTO BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKA,;

JUIsT 00Yy4YaromMXcsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL  CIIETIBIX W CHA0OBUIAIIMX OOYyYaloIMXCA. YMEHHE HCHOJIb30BATh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dhopmy.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. Xumws, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemnienue»

2. Xumus. bazosriii yposens. 10 kitacc. Yueonuk (aBrop O.C. I'abpuensn). 208
C.

3.0Opranndeckasi XUMHsI B TECTaX, 3a/lauax v YIPaKHCHHUSX. ba3oBblid yPOBEHbD.

10 xiacc (aBropsl O.C. I'adbpuensH, W.I'. Octpoymos, E.E. Octpoymora). 400 c.

METOJIUYECKHUE MATEPHUAJIbI UISI YUUTEJIA

1. Xumust. ba3osiii ypoBenb. 10 kimacc. YueOnuk (aBrop O.C. 'abpuensn). 208
C.

2. Metoauueckoe nocodue. bazoserit yposenb. 10 kinacce (aBropsr O.C.
['a6puensH, C.A. Cimankos). 192 c.

3. Kuwra s yaurens. ba3zossiii yposens. 10 kimace (aBTopsr O.C. ["abpuensH,
N.T". Octpoymos, C.A. Crnagkos). 240 c.

4. Pabouas Tetpaap. ba3osbiii ypoBenb. 10 kiacc (aBropel O.C. I'abpuensH, C.A.
Cnankos). 144 c.

5. KonTposbHbIC 1 TpoBepouHbIe padoThl. ba3oBklil ypoBeHb. 10 kiacc (aBTOpEI
O.C. T'abpuenss u ap.). 256 c.

6. Opraamdeckast XuMHsI B TECTaX, 33/ladaxX W YIpaKHEHUSIX. ba3oBbIil ypOBEHB.

10 xiacc (aBropsl O.C. I'abpuensH, U.I'. Octpoymos, E.E. Octpoymora). 400 c.



7. XUMUYECKHIA SKCIIEPUMEHT B IIKoJIe. ba3oBblit ypoBeHb. 10 kiace (aBTopsI
O.C. T'abpuensn, JI.I1. Batouna). 208 c.

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://www.alhimik.ru TIpeacTaBiieHsl cieayonye pyopruKu: COBETHI
aOUTYpUEHTY, YUUTEIII0O XUMHUH, CIIPAaBOYHHUK (OUEHb OOJIbINas MOA00pKa TAOJIHUIL
Y CIIPAaBOYHBIX MAaTCPHAJIOB), Becenast XUMHs, HOBOCTH, OJIAMITHA/IBI,
KyHCTKamepa (Macca HHTEPECHBIX HCTOPUICCKUX CBEIICHHH).

2. http://www.hij.ru XXypran «XuMus 1 KU3HB» MOHATHO U 3aHUMATEIIBHO
pacckas3biBaeT 000 BCEM MHTEPECHOM, YTO IPOHMCXONT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIi )KypHAT « XUMUKA U
XAMUS», B KOTOPOM TPEJCTABICHO MHOXECTBO OIBITOB IO XHMHH,
3aHUMATEIILHON MH(OPMAITUH, TO3BOJISIONICH YBICUb YYCHUKOB
OKCIIEPUMEHTAIBHON YaCThIO MPEeIMETa.

4. http://c-books.narod.ru Becero3morkHas auteparypa 1mo XuMuHu.

5. http://www.drofa-ventana.ru M3BecTHOe H3IaTENBCTBO YUEOHOM TUTEPATYPHI.
HOBHMHKY HayYHO-TIOMYJISIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XUMUHU.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii ITKOJIBHBIN TOPTAI
CO CCBUIKaMHU Ha 00pa30BaTeIbHBIC CANTHI IO XHMHUH.

7. www.periodictable.ru CoopHuk crareii 0 XUMHYECKHX 3JIEMEHTAX,



WJUTIOCTPUPOBAHHBIN SKCTIEPUMEHTOM.
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