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HNOACHUTEJBHAS 3AIIUCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENbHONM MPOrpaMMbI CpeAHero ooiiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX ToIokeHHM «CrTparernn pa3BUTHS BocnUTaHus B Poccuiickoi
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1ielt crpareruy 00y4deHus, BOCIUTAHUS U Pa3BUTHUSL 00YYAIONINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3zoBaHme, MOJIy4aeMOe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHMsA. OTH IEHHOCTU KacaroTCs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
o0yJarouuxcs Ha YpOBHE CPEIHEro OO0IIero o0pa3oBaHUs CPEACTBAMH Yy4EOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO XUMHUU € Y4E€TOM CHeUU(PUKM HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWUU TIPUPOABI U B MaTEPUAILHON KM3HU OOINECTBa, a TaKXkKe C Y4ETOM
o0umMX wened M NPUHILMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTAaBa OKPYXXAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKM3HU Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XMMHSA Kak Hayka
co3yjaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH W TPUHIUANIAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COIMyMa, MPOJOJKEHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPAHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAYKH: CHUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW MPU U3YUECHHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT0o0paswus
BEIIECTB HA OCHOBE OOIMX MOHITHUH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxaHus KypcoB — «OpraHudeckas xumus» U «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
OpeaCTaBICHUd O cTpoeHuu BemlecTB. CBeneHus 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOIMYECKHU
aKTUBHBIX COEIMHEHMH. B Kypce opraHuueckol XMMHHM TOJYYarOT pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO 0OO0IIEero oOpa3oBaHUs IEPBOHAYAILHBIC
NPEACTaBICHUS O XUMHUYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOI'O 00IEro o0pa3oBaHus
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BEllecTBaX U
XUMHUYecKoi peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUUCCKUX M METOJIOJOTHYESCKUX TO3UIINMN,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JonoyHsercs B Kypcax 10 m 11 ximaccos
AJIEMEHTAMH COJEPKAHUS, HMEIOIIUMHU KYJIbTYpPOJIOTHUECKUNA W MPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XMMHEH, KPUTUUECKU OCMBICIHMBATh WH(MOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aroOIUXCs MUPOBO33PEHUYECKOW OCHOBBI [JII MOHUMAHUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHMYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMI MEXAy HOBBIMHU (aKTaMH U TEOPETUUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B rmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMATIM3ALNAU
oOy4Jaromuxcs NPUHATHIE NPOrpaMMOM IO XUMHUU TMOJXOJbl K OIpPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHGOpMALINH, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCIIEIOBATEIbCKON NIESITENbHOCTH, 3aHUMAIONIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHET0 OOIIero oopa3oBaHus, MPH OMpeEeTICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
NEATEIbHOCTA YE€JI0BEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOUN KynbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBstoTCS:

e (QopMHpOBaHHME CHUCTEMBl XHMMHYCCKMX 3HAaHMH Kak BakHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOWU
JeKAT KIIOYEBbIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNY I MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHMHYECKUX SBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUIECKON U TIOBCETHEBHOU KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEIILHOCTHU, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikatenbHasi XapaKTepUCTHUKA MEeJIed U 3a/1ad U3yUeHUS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME cpeaHero oomiero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~XWMHH B OONbINEH  CTEmeHW OTHAETCS  MPEATnOoYTEHHUE
NPAKTHYCCKON KOMIIOHCHTE COJACp)KaHWUS OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BJIaJCIONIEro He
HA0OpOM 3HAHWM, a (DYHKIMOHAIBLHOH TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHOW JKU3HU
JUTS pEIICHUS TIPAaKTUYCCKUX 3a7ad.

B cBf3M ¢ 3TUM Mpu U3Y4YEHUHU TMpeaMera «XHUMHS» JOMUHUPYIOUIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO T'PAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUIS Pa3IU4HbIX BUOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEUIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI 110 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpOBaHUE U PA3BUTHE Y OOYUAIOIINXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MBIIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIBHOT'O MPUPOIONOJIb30BaHUS, TOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIlUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMH.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
06a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON 001acTu «EcTecTBEeHHO-HAay4YHbIE
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero obmiero odpaszoBaHusi, cocrabisier 68 yacos: B 10 kiacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).

COILEPKAHUE OBYUEHUSA

10 KIJACC
OPI'AHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOH XUMHH

[Ipenmer opraHnvyecko XUMHUK: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUECHHUE B
NOJIYYEHUH HOBBIX BEIIECTB W MaTepuajoB. TeopHsi CTPOECHUS OPTraHHYECKHX
coenuuenuii A. M. bytieposa, e€ ocHoBHBIE monoxeHuss. CTpyKTypHbIe (HOPMYITBI
OpraHu4ecKux BemecTB. [omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIC CBA3U.

[IpencraBnenne o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknatypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BAHUS
BAKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYE€HHUS BEIIECTB W HX IPEBPAIICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHMUE MOJEKYJ]1 OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W



ONKCAHKUE AEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILCHUIO OPTaHUYECKUX BEIECTB
[pY HarpeBaHuu (MJIaBjieHue, OOyTrIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran W 3TaH —
OpocTelINe MPEJCTABUTENN aJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHUsT U TOPEHHUs), HAXOXKACHHWE B IMPHUPOJAE, IOIYYEHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUYECKUN pANl. DTUIEH U IPOIUIIEH —
OpOCTEHIINE TMPENCTABUTEIN aJKEHOB: (PU3MYECKUEe W XHMHUYECKHE CBOMCTBa
(peakuMy THIPUPOBAHMS, TANOTCHUPOBAHUS, TUAPATALHMH, OKHCICHHA W
NOJIMMEPHU3ALINHN ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrammeHn-1,3 m mermwnOyTamueH-1,3: cTpoeHWe, BaKHEHIINE
XUMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). IlomyuyeHue CUHTETHUECKOTO
Kay4yKa W pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIINKA NPEICTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (U3HMYECKUE H
XUMHUYECKHE CBOWCTBA (peakLUu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTally,
TOPEHMsI), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHHe, (PU3NUECKHE U XUMHYECKHE CBOWCTBA
(peakuuu raJloreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U MPUMEHEHue. Tonyon:
cocmas, cmpoenue,  uzuyeckue U  XUMUueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NOAYYeHue U npumeHenue. TOKCHUHOCTD
apeHoB. ['eHeTHueckass CBA3b MEXAY YIJIEBOAOPOAAMHM, IMPUHAUIEKAILUMHA K
Pa3IUYHBIM KJIACCAM.

IIpupogHbple MCTOYHUKM YIVIEBONOPOAOB. IIpupoaHblii Ta3 M IMONYyTHBIE
HedTsaable ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTaJuTU4YeCKui), nuponus. IIpoaykTsel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €70 NMepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HW3YYEHMsI BELIECTB M HX MPEBpallCHMIA:
O3HAaKOMJIEHHME C o0Opa3lamMu IUIaCTMAacC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoaenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIoOreHONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON PaOOThl: MOJIyYEHHE ITUIICHA
Y U3YYEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

BbrunciaeHuss 1o ypaBHEHHIO XHMMHYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOr0O BEIIECTBA WJIM NPOAYKTA PEaKkLMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue opranudeckue coeJUHECHUS




[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTPOEHHE,
duznueckne W XUMHYECKHE CBOWCTBa (pPEeaklMd C aKTUBHBIMH METajUIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAopomHbIE CBSI3M MEXITY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE METaHOIa U 3TaHOJIA Ha OPTraHU3M YeJIOBEKA.

MHoroatoMHble  COUPTHL. ODTWICHIJIMKOIb W  TIULEPUH: CTPOEHHUE,
dusznueckne MW XUMHUYECKHME CBOWCTBA (B3aUMOJECHCTBHE CO MICIOYHBIMU
MeTajulaMy, KaueCTBEHHAsl peakiisi Ha MHOroaToMHbIe cnupThl). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3THIICHTJIUKOJIS.

@deHoM: CTPOCHHE MOJEKYJbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocts enona. [Ipumenenue penona.

Anpnerunpl U kemouvl. DopManplerui, aneTAIBIEIHA:  CTPOEHUE,
(¢u3znyeckrue W XMMHUYECKHE CBOMCTBA (pEAaKIMH OKUCIEHUS W BOCCTAHOBIICHMS,
KaueCTBEHHbIE PEAKIMH), OJTyYEeHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpefeNibHbIe KAapOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUYECKNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKalium), MoaydyeHue U MpUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCHOT. ['muponus
cnoxkHbIX 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBogsl: cocTaB, KiacCUpUKAIMS ~ yrieBoAoB  (MOHO-, JH- U
nojucaxapubl). [ 10ko3a — mpocTenii MOHOCaxapu: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbl, (PU3MYECKME U XUMHUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE C
rugpokcugom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOYKEHHE TJIIOKO3bl), HaXOXJAEHUE B MPUPOAE, IPUMEHEHHE,
ounonornyeckas poisib. Porocunres. pyKkTo3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnrono3a kKak npupojHbie nonumepbl. CTpoeHue kpaxmana u
HeuTosio3bl.  du3nueckue W XUMHUYECKHE CBOMCTBAa Kpaxmana (THUApPONIH3,
KaueCTBEHHAs PEAKLMsI C HOJOM).

DKCHEpUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M HUX MPEBpaIlCHHI:
npoBe/ieHue, HaOJI0JIEHHEe W OINHUCAHHWE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcupoM Memu(ll)), MHOroaTOMHBIX CHUPTOB (B3aHMMOJICHCTBUE TIIMIICPHHA C
ruapokcuaom meau(ll)), anbnerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummoneicTBHEe Kpaxmayia C HOJOM),
IIPOBEJICHNE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaumn.



Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOr0O BEIIECTBA WIM NPOAYKTA peaklMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTrcoaepKaniue OpraHMuecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM(OTepHble OpraHuyeckue coeauHeHus. Puznueckue
U XUMHUYECKHE CBOMCTBA aMMHOKMCIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTunsl.

benku kak mNpuUpoOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusi, KAUeCTBEHHbIE peaKuy Ha OeNKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBpaIlCHMIA:
HA0JIIO/ICHUE U ONMHMCAHKME JEMOHCTPALIMOHHBIX OMNBITOB: JA€HATYypanusi OEIKOB MPHU
HarpeBaHUH, LIBETHbIE peakLuu OEIKOB.

BbicokoMoJIeKyJIsIpHbIE COeTMHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIAVHEHUM —
NOJIMMEPU3ALHNS U IOJTUKOHACHC AL,

DKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMs] BELIECTB M HUX MPEBpaIlCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanu3anpsa MeXNpeaMETHBIX CBSA3EU MPU N3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce ocCymIeCTBISIETCS 4epe3 HUCIOJIb30BAaHUE KaK OOIUX ECTECTBEHHO-
HAy4YHBIX MOHATHH, TaK W IOHATHM, SBISIIOLIUXCS CUCTEMHBIMM IS OTAEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYyYHBIE TIOHATHSA: SIBJICHHE, HAYYHBIN (PAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(ukaius, MepuoMyHOCTb, HAOII0/IEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®usnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKNE BEITUUNHBI U €IMHUIIBI UX U3MEPEHMUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dboTtocuHTE3, OMOJOTUYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOJIBI, >KHPHI,
(epMeHTHI).

I'eorpa¢usi: MUHEpalbl, TOPHBIE MOPOJIbI, IOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,

pECypCHI.



TexHomorus: IMUIICBLIC TIPOAYKTBLI, OCHOBBLI pPallMOHAIBHOIO IIUTAHUA,
MOKOIIHUC CPpCACTBA, JCKAPCTBCHHBIC U KOCMCTUYCCKUC IIPCIIapaThl, MAaTCPpHUAJIbI U3
HNCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernvyeckue OCHOBbI XUMUHU

XUMHYECKUI 3iieMeHT. AToM. SIpo aroMa, H30TONbI. DJIEKTPOHHAs
000704Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeielIeHUs] 3JEKTPOHOB IO OpOUTaIsiM B aroMax
3JIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpALUs ATOMOB.

[lepnognueckuii 3akoH u [lepuoguueckas cucrteMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTeMbl
xuMuueckux aneMeHToB [[. 1. MeunneneeBa ¢ COBpEMEHHON TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX M CIIOKHBIX BEIIECTB MO TPYINIaM M NEPHOAAM.
3HaueHUE NEPUOMYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenne BemiecTBa. XuMHYECKas CBSI3b. BuAbl XUMUYECKOW CBSI3H
(KOBaJICHTHAsl HEMOJSPHAsl W IOJISIPHAs, WOHHAs, METAJIM4ecKas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucienrsi. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHHUs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKHU.

ITonatne o aucnepcHbIXx cucreMmax. VICTUHHBIE M KOJUIOWIHBIE PAacTBOPHI.
MaccoBas 10515 BEIecTsa B pacTBOPE.

Kinaccudukanus HEOPraHUYECKUX COEIMHEH . Homenknarypa
HEOpPraHWYECKUX BelecTB. ['eHermyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
IIPUHAICKAIIMX K PA3JIUYHBIM KJIACCaM.

Xumuueckas — peaknusa.  Knmaccudukanmss XMMHYECKHMX — peakmuid B
HEOPraHMYECKOM M OpPraHMYECKOW XMMHM. 3aKOH COXPAHEHUs MACChl BEILECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS JHEPTUU [IPU XUMUUYECKUX PEAKLIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuUMHYECKOe paBHOBecrue. DakTOphl, BIUAIOIIAE HA COCTOSHHE
xumuudeckoro pasHosecus. Ilpunnun Jle larense.

Dnektponutuyeckas aucconuanusa. CuiabHbie U cradbie anekTponuTtsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAas, EI0YHAs.



OKHUCIUTENBbHO-BOCCTAHOBUTEIBHbBIEC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBpALICHUN:
neMoHcTpanusa Taomui «llepuoaumdeckas cucrema xuMuueckux sinementos JI. U.
MenneneeBa», U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEUIETOK, HAOJIOJEeHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOAOpPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIECHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOINIbIO YHHBEPCAIBHOT'O HWHIWUKATOPA, PpEaKIMH HOHHOTO OOMeEHa),
MPOBEECHUE MPAKTUUECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIIHN.

PacuérHble 3anaumn.

Pacuérei 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHl C HCMHOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomokenne HemetayuioB B llepuoamyeckoir  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOPOJ1a, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaXKHEWIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriaepomga W KpeMHUS) U HX  COCIAMHEHUM  (OKCHUJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Merannel. 1lonoxenne meramnoB B llepuonnueckon cucTeMe XMMHUYECKUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MetasuioB. O0mue gusnyeckue cBoicTBa MeTamioB. CIiaBbl METAIIOB.
DIIEKTPOXUMHUUYECKUIN Pl HAMIPS)KEHU METAIOB.

XUMHUYECKHE CBOWCTBA BaKHEHUIIUX METAIJIOB (HATPUM, KaJIMid, KaJbIIH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OO6mue cnocoObl MmonyyeHus: MeTaioB. I[IpruMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
U3y4eHHe KOJUIEKIMH «MeTamibl U CIIaBbl», 00pa3lloB HEMETAIJIOB, PEIIECHUE
AKCIIEPUMEHTAJILHBIX 3aja4, HAOIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00pPaTOPHBIX OMBITOB (B3aUMOEHCTBUE THIPOKCHIA ATIFOMUHUS C pacTBOpaMu
KHCJIOT U IIeJI0Uel, KaUeCTBEHHbIE PEAKIIMU HA KaTHOHBI METAJLIIOB).

Pacuérunle 3amaqn.

Pacuérel macchl BemecTBa win 00bEMa ra3oB MO HW3BECTHOMY KOJIHUYECTBY
BEIIECTBA, MAacce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B 0OecrieyeHUM 3KOJOTMYECKOM, SHEPTeTUUECKON W MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeauLMHBL. [lOHSATHE O HAayyHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIEHHOTO
NOJIYYEHHUS] BAXKHEUIINX BEIIECTB.

UYenoBek B MHpE BEUIECTB M MATEpPUAJIOB: BAXKHEWIINE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTtepuainbl Uil 3JIEKTPOHUKH, HaHOMAaTepHualbl, OPraHUYECKUE U MUHEpaJIbHbIC
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30MaCHOr0 MCIOJIb30BAHUS MPENnapaToB OBITOBON XUMUU
B MIOBCEJHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXNpeaMEeTHBIX  CBs3ed TOpU  U3ydyeHUH oOmed u
HEOpraHM4ecKoi xuMuu B 11 Kjacce ocymIecTBIIETCS YEpPE3 MCIOJIb30BAHUE KaK
OOIlIMX €CTECTBEHHO-HAYYHBIX TMOHSTUH, TaK W TMOHSITUM, SBIAIOLIUXCS
CHUCTEMHBIMM JUJI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0miue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IeHNE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®u3nka: MaTepusi, YHEPTHsI, MACCa, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEIIMYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCT.

buonorus: kinerka, opraHusM, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpadbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHOMOorus: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYPrus, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUANIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, IMHILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX MPENaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOT'PAMMEI 110 XMMNU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHUNA



JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TMPOTrpaMM CpPEIHEro oO0miero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydyHO-MeToauueckoil OCHOBOWM s
pa3pabOTKu TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeaMera «XUMHs» Ha YPOBHE CPEIHErO
o01m1ero 00pa3oBaHus BHIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HAHHUE OOYYAOUIUMUCS POCCUNCKONW Tpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CAMOOIPEIEIICHUIO;

HAJTMYHE MOTUBAIIUU K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaromMXcs PYKOBOJCTBOBAaThCSA B CBOEH
JEATETbHOCTA LEHHOCTHO-CMBICTIOBBIMUA yCTAHOBKaMH, MNPUCYIIMMH IIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YMe MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
L[EIU U CTPOUTH )KU3HECHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHMS IpeamMeTa «XHUMHsS» JIOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HJleaJaMu POCCHUHCKOTO TPaXAAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMUd W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOITO3HAHMS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
00yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mOpeaMera «XUMHUS» OTPaXKaT
c(hOpMHPOBAHHOCTh OMbBITA IO3HABATEILHONW M TMPAKTUYECKOW EATETLHOCTH
00y4YaroIMXcsl MO peaanu3aluu OPUHATHIX B OOILIECTBE [IEHHOCTEH, B TOM YKCJIC B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTE,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUSA O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHHUHN B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX U MO3HABATENbHBIX 3aJ1ay, BBITIOJIHEHUU
XUMUYECKUX SKCIEPUMEHTOB;



CIIOCOOHOCTH TMOHMMaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIKU3E PA3TUYHBIX BUIOB YUEOHOU JESATEINbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHHUA

[IEHHOCTHOT'O OTHOIIEHHUSI K HUCTOPUYECKOMY M HAydYHOMY HaCIIEIUIO
OTCYECTBCHHON XUMUH;

yBaXEHHUSI K MPOIECCY TBOPUYECTBA B O0JACTH TEOPUHM U MPAKTHUECKOTrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHS HAyKU €CTh PE3yJbTaT
JUIUTENBHBIX ~ HAOMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTHUKOB;

UHTEpECa U II03HABATENIbHBIX MOTHBOB B MOJYYEHUHU U MOCIEAYIOLIEM
aHanu3e UHQPOPMAIUU O TMEPEOBBIX JTOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOMN
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPaJbHO-HPABCTBEHHBIEC
HOpPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME TMOCJIEACTBUNM STHUX
MOCTYTIKOB;

4) dpopMupoBaHus KYJIbTYPHI 310POBbS:

MOHMMaHUsI IEHHOCTEH 370poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOro/ieHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH TMPaBUJI HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCTEACTBUN M HEMPUATUS BPEAHBIX NMPUBBIYEK (YyHOTpEOICHUS
AJIKOr0Jisl, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOro BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NESITEeNbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHX  BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE B PEUICHUU NPAKTHUUYECKUX 3a]ay
COILIMAJIbHOM HANPABJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YeHUIO MPOGEecCuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 10 XUMHUHU;

YBaXXCHUS K TPYNY, JIOJSAM TPy/Aa U pe3ysibTaTaM TPYI0BOM JIEITEIbHOCTH;



FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBUIYAJIbHOW TPAEKTOPUHU
obpas3oBanusi, Oynymed mnpodeccun U peaau3aluud COOCTBEHHBIX >KM3HEHHBIX
IUIAaHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHOCTEN 0011EeCTBA;

6) 3K0JI0rM4eCKOro BOCIUTAHMA:

HKOJIOTUYECKU 11€JI€CO00PAa3HOr0 OTHOLIEHUS K MpPHUpOJE, KaK HCTOYHUKY
CYILLIECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMAaHUSl TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX NPOOJIeM, BIUSHHS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IMTPUPOTHON U COLUAIIBHON CPELBI;

OCO3HAaHUS HEOOXOJMMOCTH UCHOJb30BAaHUS JOCTWKEHUM XUMHMU IS
pELIEHNs] BONPOCOB PAllMOHAIBHOIO IPUPOIONOJIb30BAHUS;

AKTUBHOIO HENpPUATHS JEHUCTBHUM, NPUHOCAUIMX Bped OKpYKarolleu
OPUPOJHON Cpene, YMEHMs MPOTHO3UPOBATH HEOJArONpPHSTHBIE 3KOJIOTMYECKUE
HOCJIEACTBUS NIPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT HX;

HAJIMYUS PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUIEHHUS, IKOJIOTMYECKON KYIbTYpHI,
OIbITa e TENbHOCTH AKOJIOTMYECKON HAIpPABJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATBHCSI MMM B ITO3HABATEIBHOM, KOMMYHHMKaTUBHOM WM COLMAJIBHOU
IOpPaKTHKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHMMaHUs CHeUM(PUKA XUMHUM KakK HayKd, OCO3HaHUS €€ pojiu B
(OpMHUPOBAaHUN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO
NPEICTaBIECHUS 00 OKpPY)KAIOIEM MHMpE KaK O €IMHCTBE NPHUPOABI U YEJIOBEKa, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEM M pelIeHUH NpobjieM COXpaHEHHs
IPUPOJHOIO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHHU JJIsI  COBPEMEHHOM
IUBWIN3AIAA: B €€ TIyMaHUCTUYECKOW HANPABICHHOCTH W BAa)XXKHOW pPOJIU B
CO3/7IaHNHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUHU TI100aJbHBIX TPOOIEM
YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILEBOU U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTHUHU MEIULMHBI, 0OECIIEYEHUM YCIOBUN
YCIELIHOr0 TpyAda M OKOJIOTMYECKH KOM(MOPTHOM JKU3HM KaXAOro 4iEHa
o0IecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAHUA CYIIHOCTH METOOB
NO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJy4yaeMble 3HAHUS JJIs aHallu3a U OOBSICHEHMS SBJIEHUN OKPY’KaIOLIEro MuUpa u
IPOUCXOIAIIMX B HEM U3MEHEHUW, YMEHUS J1eNaTh 00OCHOBAaHHBIE 3aKJIFOUECHUS Ha



OCHOBE HAy4yHbIX (AKTOB W HWMEIONIMXCA JaHHBIX C IEIbI0 TOTYdCHHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIbHO HCIIOJIIb30BATh XUMHUYECKHE 3HAHUS IS
petieHus mpobieM B peajbHbIX )KU3HEHHBIX CUTYaIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM IS TeIbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa3oOBaHHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMA 10 XHMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3auvHbIX chepax npodeccuoHaIbHOMI
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJibTaThl OCBOCHHUS Y4eOHOTO mpenMera «XuMus» Ha
YPOBHE CpEAHEro 00111ero oopa3zoBaHus BKIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHUs MHPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUYHbIE TMOHITHS, OTpaKarolIre
IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpA U CHenu(UKy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
MpoIlecC, CUCTeMa, HAy4YHbI (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCAJIbHbIC Y4eOHbIEe NEHCTBUS (TTO3HABATEIbHbIC, KOMMYHHUKATUBHEIE,

pEryJIATUBHEIE), 00ecIeYnBaroIIne dbopmupoBaHue byHKIIMOHATBLHON
TPAaMOTHOCTH M COITUATTbHOW KOMIICTCHITMH 00yYarOIIHXCS;
CIIOCOOHOCTH 00 yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXTUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAIbHBIE y4eOHBIE
NEUCTBHS B IIO3HABATEIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMU  MO3HABaTEIbHBIMM, KOMMYHUKATUBHBIMHU U  PErYyJISTUBHBIMU
JNEUCTBUSIMU.

OBaanenne YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEIbHBIMU
AefCTBUSIMM:

1) 0a30BbIe JIOTHYECKUE IeiiCTBHS:

CaMOCTOATENTLHO  (OPMYNHMpPOBATH W AKTyaIM3UpPOBaTh  MPoOIieMy,
BCECTOPOHHE €€ paCCMaTpUBATh;

ONpEeAEHATh LEIU JIeITEIbHOCTH, 3ajJlaBasg MapamMeTpbl U KPUTEPUH HX
JNOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIBHOCTH C TOCTABJICHHBIMHU LIETISIMU;

WCIIOJIb30BATh IIPU OCBOCHUM 3HAHUU NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKHA TMOHSITUM U YCTAHABIMBATh WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUI;



BBHIOMpATh OCHOBAHUS U KPUTEPUU I KJacCU(PUKAIMU BEIIECTB MU
XUMHYECKUX PEaKIIUi;

YCTAaHABIUBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXKJCHUS (MHIYKTUBHBIC, JIENYKTHUBHBIC, TIO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

NPUMEHSTh B MPOIECCE MO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiMu — TPHU PEIICHUW YIEOHBIX TO3HABATENBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJICNIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a3oBbIe McCIeI0BaTEeILCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKuunii;

dbopMyIUpPOBATH LM U 33J1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTaBJICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Il (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUH;

BJIaJICTh HABBIKAMM CaMOCTOSITEJIBHOTO IUUITAHMPOBAHUSI M IPOBEACHUSA
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOJAEIaHHOMN padboTe;

npuOOpeTaTh OMBIT YYEHUYECKONW HCCIEeNOBATEIbCKOW W MPOEKTHOU
JEATENHHOCTH, TPOSIBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METO/I0B O3HAHMUSI.

3) pabora ¢ naopmanueii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HUCTOYHMKAX UHoOpMamuu (HAy4HO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIEpkKaHUs, CIPaBOYHBIC IOCOOUS,
pecypcel MHTepHeTa), aHaIu3upoBaTh MH(POPMAIMIO Pa3IMYHBIX BUAOB U (HopM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH e JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHATh PA3IMYHBIE METOJbl IIPU TOKUCKE U
orbope wmHpOpPMAIMKU, HEOOXOAWMOW IS BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENECIEHHOIO THUIIA;



npuoOpeTaTh OMNBIT HCIONB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAalbHYIO  (OpMYy  MpEACTABICHUS
uH(popMalu (CXeMbl, rpaduKH, JUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KayecTBE CpeacTBa Npu paboTe cC
XUMHUYECKOM uHOpMalMe: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOPMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaTJIITHOCTH.

OBiaieHue YHUBEPCAJbLHBIMUA KOMMYHUKATHBHBIMY JI€CTBUSIMM:

3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl B XO/€ AUajora u/miu
JUCKYCCUM, BBbICKa3blBaTh  HAEH, (OPMYJIMPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MPEJI0KEHHOH 3a1a4H;

BBICTYIAaTh C MPE3CHTAIMEH pe3ylbTaTOB IMO3HABATENILHON J1€ATENbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHHO WM COBMECTHO CO CBEPCTHUKAMU MPH BBHITTOTHEHUU
XUMHUYECKOT0 3KCHEPUMEHTA, MPAKTHYECKOW pabOThl MO UCCIEAOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIECTB, peaiu3allui yueOHOro mpoekTa U (GOpMYIHUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HUCCIENOBAaHUNM MyTEM COTJACOBAaHUS TO3UIUN B
X0J1e 00CYXJIeHUsI U 00OMEHA MHEHUSIMU.

OBJaieHUe YHUBEPCAJbHBIMYU PeryJJsiTABHBIMH JIeHCTBUSIMU:

CaMOCTOSITETIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO I1O3HABATEJIHHYIO
JeSITeNIbHOCTb, OmNpeaenss e€ Lelu M 3aJayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpEIaraeMblid  alrOpUTM JIEUCTBUM IpHU
BBITIOJIHEHUU Y4YEOHBIX M HCCIEOBAaTEeNbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3¢ dekTUBHBIN Ccrmoco0 HMX pemieHuss ¢ Y4ETOM TONYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKIIHIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOAaHAIIA3a
U CaMOOLIEHKH.

IHNPEIMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHSI Kypca «OpraHuyeckas XUMHSI»
OTpakaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHHA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUW B TIO3HAHWUU SIBJICHUU
OpUpoOabl, B  (GOPMUPOBAHUM MBIIUICHUS MW KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTHISCKUX 3a71a4



U DKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJia, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAast
CBS3b, CTPYKTypHas (Gopmyina (pa3BEpHyTass M COKpall€éHHAas), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O0BEM, YrIAEpOAHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
pauKal, U30MEpPUsl, U30MEPhI, TOMOJOTUYECKUN P, TOMOJIOTH, YIiIeBOAOPOIbI,
KUCJIOPOJ, ¥ a30TCOJEPKAIIUE COCAUHEHUS, MOHOMEpP, MOJHUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPTaHUYECKUX BEIIECTB B OBITY H
MPaKTUUECKOMN JAeSTEIbHOCTH YETI0BEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
OMMUCAHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COEAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYIO CHUMBOJIUKY JIJIS
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dbopMyn OpraHMYecKuX BEIIECTB W YpaBHEHUH XHUMHYECKHUX pEaKIIui,
U3rOTaBJIMBAaTh MOJIEIM MOJEKYJ OPraHMYECKUX BEIIECTB MJI WLUIIOCTpAIlUU HUX
XUMHUYECKOT0 U TPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIUBATh MPUHAJJICKHOCTh HM3yYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOEHUIO K OINPEIEeTEHHOMY
KJIacCy/Tpynme COeAMHEHU (YyraeBOAOPOMbI, KHCJIOPOJ H a30TCOACpIKAIINE
COCIMHEHUs, BBICOKOMOJICKYJIIPHBIC COCAWHEHMsI), JlaBaTh WM Ha3BaHUS I10
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NMPUBOAUTH TPHUBHAILHBIC
HA3BaHUS OT/AEJIbHBIX OPraHMYECKUX BEUIECTB (ITHIIEH, MPOMWIECH, AaleTUJIEH,
ATUJICHTJIMKONb, TIULEpUH, (peHomn, (opmanpiaeruj, amneTaibAerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTA, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCJIO0Ta, TJIF0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byriepoBa ais 00bACHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;



c(OpMHPOBAHHOCTh ~ YMCHHMH  XapaKTepPU30BaTh  COCTaB, CTPOCHHE,
busznueckre U XUMUYECKHE CBONCTBA TUIMUYHBIX MPEICTABUTENEH Pa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEUIECTB (METaH, 3TaH, ATWICH, NPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, merwnOyraauen-1,3, OEH30J7, METaHOJ], 3TAaHO], STUJICHIJIUKOJIb,
TJIAIIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAsI M YKCYCHas KHCJIOTBHI, TJIFOKO3a,
KpaxmaJl, IeJITI0103a, AMUHOYKCYCHAsI KUCIIOTA), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXKIYy HUMHU YPABHEHHUSMU COOTBETCTBYIONIUX XHUMHUYECKUX PEAKIUHA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroiib), CHOCOOBI WX TMepepaboTKu W
MPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHW TIPOBOAUTH BBIYUCICHHS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA MM MPOJYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHne, U3MEpeHne, SKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIONIb30BaTh CHUCTEMHBIE XUMWYECKHE 3HAHUS IS TPUHATHAS pEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBUia MOJIb30BAHUS XUMUYECKOM
nocy/iod MW JabopaTOpHBIM O00OpyJOBaHUMEM, a TaKXke MpaBUiia OOpallieHUs: ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITOJHCHHIO JTa0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
STUJIICHA W W3YYCHHE €r0 CBOKMCTB, KAYCeCTBCHHBIC PEAKIIMA OPTaHUYECKHX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMH W J1a0OpPaTOPHBIM OOOPYIOBAaHHWEM, TMPEACTABIATh PE3yJIbTAThI
XMMHUYECKOT0 JKCIepUMeHTa B (opMe 3amuch YpaBHEHHM COOTBETCTBYIOIIMX
peakuuii u GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TOJYYaeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHdopMmanuu, aTepHeT U Apyrux);

chOpMUPOBAHHOCTb  YMEHHH  CcOOJfOAaTh  TpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpaHEHUsI CBOETO 3JI0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OIACHOCTh BO3JICHCTBHS HA KUBBIC OPraHU3MBI ONPEICIEHHBIX OPTaHUYCCKUX
BEIIECTB, MoHKMMas cMmbica mokasarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEIHOIO BO3JCHUCTBHUS HAa OPraHu3M
YEJIOBEKa;

JUTSI OOYYAIOIINXCS ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHSATh 3HaHUA 00 OCHOBHBIX JOCTYMHBIX METOJaX TIO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUI: O XUMHUYECKOM  COCTaBISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHUU SIBICHUU
OpUpOabl, B (GOPMHUPOBAHUM MBIIUICHUS UM KYJIbTYpbl JIMUHOCTH, €&
(GYHKITMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHHS IPAKTUICCKUX 3a71a9
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOTHON
cpene;

BJIaJICHUE  CHUCTEMOM  XUMMYECKMX  3HAHWUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUH 3JIEMEHT, aTroMm, H3oTom, S-, p-, d-
AJEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTETIEHb OKUCJICHHUS, XUMMUUYECKAs CBSI3b
(KOBaJIEHTHAsl, MOHHAs, METAJTIMYECKAs!, BOJOPOAHAs), KpUCTAIUINYECKasl pelIETKa,
TUNBl ~ XUMUYECKUX  pEaKUUi, pacTBOp, DJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakIu, XUMHUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckui 3akon . M. Menneneena,
3aKOH COXPAHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HMCMOJIb30BAHUH BAKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKOMN JIEATEIbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBIATH XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHWUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAIICHUN’;



c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XHUMHYECKYI0 CUMBOJIMKY IS
cocTaBieHMs (QOopMyl BEUIECTB U ypaBHEHUH XHUMHUYECKUX  peakluy,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbId ra3, YIJIEKHCIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETalIEHAs U3BECTh, IUThEBAS COJIA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENATh BAJICHTHOCTh U CTENIEHb OKHCIECHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTABA, BUJ XHMHYECKOMU
CBA3M (KOBaJ€HTHAas, MOHHAs, METa/NInYeCcKas, BOJOPOAHAs) B COEAUHEHUSAX, THUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
VOHHAsI, METAJUIMYECKAs), XapakTep Cpeabl B BOAHBIX pACTBOPAX HEOPraHUYECKUX
COCIMHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJINBAaTh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB II0 UX COCTAaBY K ONPENEIEHHOMY KiacCy/TpyIIe
COEIMHEHMH (TIPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCU/bI, OCHOBAHUS,
KUCJIOTBI, aM(OTepHBIE THAPOKCHU/IBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
W. MenneneeBa 1 1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO QYHKIIUY;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX JJeMeHTOB |—4 mepuonoB Ilepuonndeckon CUCTEMBI
xumuueckux smemeHtoB JI. M. MenpeneeBa, MCHONb3ysl MOHATHS «S-, P-, d-
JJIEKTPOHHBIE opouramm, «QHEpPreTuYecKue YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COEIVHEHUU
1o nepuoaam u rpynnam [leproanyeckoit cucTeMbl XUMHUECKUX 31eMeHToB [1. H.
Menpneneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMU
BELIECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DPUIMPOBATH XUMHUYECKHE PEAKIUHU I10
pa3IMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollydX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakluu, U3MEHEHHUIO CTENEHEH OKMUCIEHHs AJIEMEHTOB, 0OpaTUMOCTH
peaKkuy, Y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS DPEAKIUil pa3iMuHBIX
THUIIOB, MOJIHBIE M COKPAIlEHHbIE YPABHEHHSI PEAKLM HOHHOIO OOMEHa, YUYUThIBas
YCIIOBHS, IIPY KOTOPBIX 3TH PEAKLUHU UAYT 1O KOHIIA;

c(OPMUPOBAHHOCTb YMEHUH TPOBOJAUTH PEAKIUH, IOATBEPXKAAIOIINE
KAUECTBEHHBIM COCTAaB pA3JMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIIO3HABATH



OTMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOMINE B BOJAHBIX PACTBOPAaX HEOPTAHUUYECKUX
BEILECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH PaCKpbIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUSI SJIEKTPOHHOrO OanaHca
ATUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEeaKIMK OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTePU30BaTh XHUMHYECKHUE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOI'O MOJY4Y€HUsI CEPHOW KHCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMMX HAyYHBIX NPUHIIUINAX WU
AKOJIOTMUECKUX MTPOOIeMax XMMHUUYECKOro TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHSI C HCIOJIb30BAHHEM
MOHSITHSL «MaccOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIIEHUMN Ta30B
IpU XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe€ WIH O00BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOI0 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJIOIaTh MPaBUIa MOJIb30BAHUS XUMUYECKOU
Nnocy/lol U JabopaTOpHBIM O00OpyJOBaHHMEM, a TaKXke MpaBUiia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN I[JIAHUPOBATh U BBINONHATh XUMHYECKUM
AKCHEPUMEHT (pa3fioKeHHEe MEPOKCHIa BOJAOPOJa B MPUCYTCTBUM KaTaln3aTopa,
OMpENENICHUE Cpenbl PACTBOPOB BEIIECTB C TMOMOIIBK YHHUBEPCAIBHOTO
WHINKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKInHy,
peakMu MOHHOTO OOMEHA, KAa4eCTBEHHBIE PEaKIMu Ha CynbdaT-, KapOoHAT- |
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMsI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 I0
TemaM «Metamisl» u «HemeTtamnb») B COOTBETCTBUM C TMPAaBWIAMHU TEXHHUKH
0€30MacHOCTH TIPH OOPAIIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YyJIbTAaThl XMMHYECKOr0 OJKCIEpUMEHTa B (opMe 3amucu
yYpaBHEHUI COOTBETCTBYIOUIUMX peaklMii U (OpMYIUPOBaTh BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TOJYYaeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaluu, UHTepHET U Ipyrux);

chOpMUPOBAHHOCTh  yYMEHUH  CcOONIOZATh  MpaBWIa  SKOJIOTHYECKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKarOIIeH MNPUPOJHOU Cpelibl, OCO3HABATh



OITACHOCTh BO3JICHCTBUS HA KMBBIC OPTaHU3MBI ONPE/ICAEHHBIX BEIIECTB, TOHMUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocOObl YMEHBIICHUS |
NpeIOTBPAICHHS KX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;

JUTsT OOYYAIOIINXCS ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMCHATh 3HAHUA 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHUS BEIICCTB U
XUMHYECKUX SIBJICHUN;

JUISL CHEMBbIX U CIa0OBUIANIMX OOYyYalONUUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKUX

dbopmyi.
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2.2 Hemeranet o https://m.edso0.ru/863cccOe
CBa3b
HEOPraHUYECKUX U bubmuoteka LIOK
2.3 2
OpraHUYECKHUX https://m.edso0.ru/863cccOe
BEIIECTB
bu6mmoreka [IOK
Hroro no pasneny 17 https://m.edsoo.ru/863cccOe
Pa3pen 3. XuMus 1 ;Ku3HbL
bu6nmorexa [IOK
3.1 XUMUS U HKUSHE 4 https://m.edso0.ru/863cccOe
Hroro no pazaeny 4
OBHLIEE KOJIMYECTBO
YACOB IIO 34
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne

Tema ypoka

KoanuecTBo 4acos

JlaTa

DJIeKTPOHHbIE




n/

Bce
ro

KonTpoabu
ble padoThI

IpakTnyec
KHe padoThbl

U3y4eH
ust

uudposbie
o0pa3oBaTeib

HbI€ pecypChl

[Ipenmer
OpraHNU4eCcKOu
XUMHUH, €€
BO3HHUKHOBCHHE,
pa3BUTHE U
3HAYEHUE

Teopust ctpoeHus
OpPraHuYeCKUX
coenuHeHuit A. M.
byrneposa, e€
OCHOBHBIE
MIOJIOKEHUS

IIpencraBnenue o
KJaccu(uKaluu
OpraHMYEeCKHUX
BEILECTB.
Homenknarypa
(cucremaruyeckas)
U TPUBHAJIbHBIE
Ha3BaHMs
OpraHUYECKHUX
BEILIECTB

AIKaHBI: COCTaB U
CTPOCHUC,
TOMOJIOTUYECKUH

pst

MeraH u 3TaH —
[IPOCTEHILINE
MIPEICTABUTENH
aJIKaHOB

AJIKEHBI: COCTaB U
CTpPOEHHUE,
CBOMCTBA

OTUJICH U
MIPOTIHIICH —
IIPOCTEMILINE
MpeACTaBUTEIU
aJIKCHOB




[IpakTnueckas
pabota Ne 1.
«Ilonyuenue
STUJIEHA U
H3y4YEHUE €ro
CBOMCTB»

AnKagueHsl.
byranuen-1,3 u
MeTUI0yTaueH-
1,3. [Tonyuyenue
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

10

AJIKHMHBI: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTUYECKUI
psan. AueTuieH —
MPOCTEUIIIHI
MIpeACTaBUTEIDb
AJKUHOB

11

Breraucnenus no
YpaBHEHUIO
XHUMHYESCKOM
peakuuu

12

Apensl: 6eH301 U
TOJYOI.
TokcuyHOCTH
apeHOB

13

TI'eneTnmueckas
CBSI3b
YTJIEBOJOPOJIOB,
MPUHAICKAIIMX K
pa3IMYHBIM
KJjaccam

14

IIpuponusie
UCTOYHUKHU
YTJIEBOAOPOAOB:
MIPUPOJHBINA ra3 u
MIOITyTHBIE
He(TsHbIE ra3bl,
He(PTh ¥ MPOTYKTHI
e€ mepepadoTKu




15

[Ipupoansie
UCTOYHUKH
YTJIEBOJOPOAOB:
MPUPOJIHBIN ra3 u
MIOITyTHBIE
He(TSIHBIE Ta3bl,
HE(PTH U TPOYKTHI
e€ mepepaboTKu

16

KonTponbhas
paboTa mo pazaeny
«YTIeBO10pOaABD)

17

[Ipenenbuble
OJIHOATOMHBIE
CIIUPTHI: METAHOJ U
JTaHOJI.
Bonopoanas cBsi3p

18

MHoroaToMHEBIE
CIIUPTHI:
STHJICHTTUKOJIb U
TIULEPUH

19

®DeHo: CTpOoeHUE
MOJIEKYJIBI,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

20

AJILIEruan:
dbopmanbaerun u
areTanbIeTru.

Auetron

21

OIHOOCHOBHEIE
MpeaebHbIC
KapOOHOBBIE
KUCJIOTHL:
MypaBbUHAS U
YKCyCHas

22

[IpakTnueckas
pabora Ne 2.
«CBolicTBa
pacTBOpa YKCYCHOM
KHCIIOTBI»

23

CreapuHoBas u




OJICTHOBAs
KHCIIOTHI, KaK
MpeICTaBUTEIH
BBICIITHX
KapOOHOBBIX
KHCIIOT

24

Mp11a Kak coiu
BBICIIMX
KapOOHOBBIX
KHUCJIOT, X
MOIOIIEE ACHCTBIE

25

CrnoxHble 3¢upbl
KaK IPOU3BO/IHbIE
KapOOHOBBIX
KucaoT. ['maponus
CJIOKHBIX 3(hHUpOB

26

Kupsl: rugponus,
IIPUMEHEHHE,
Ounonoruyeckas
POJIb )KUPOB

27

YrieBodsl: COCTaB,
KIaccu(puKaIus.
Baxueimme
MpEeACTaBUTEIH:
IJII0K03a,

bpykro3a,
caxaposa

28

Kpaxman n
LEJUII0JI03a KaK
IIPUPOJHBIC
MIOJINMEPBI

29

Kontponbnas
pabota 1o pazaeny
«Kucnopoaconepx
ane
OpraHUYEeCKHe
COEIMHEHUS

30

AMUHBL;
METUJIAMHUH U
AHWINH

31

AMUWHOKHUCIIOTHI
Kak aM(OTepHbIC




OpraHUYECKHE
COEIMHEHNS, X
OHOJIOTUYECKOE
3HaYEHHUE.
Ilentuaer

32

benxu xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIP
HbIE COeIUHEHUSA

33

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJIEKYJISIP
HBIX COEIUHEHHI

34

OCHOBHEBIE METOJIEI
CHHTE3a
BBICOKOMOJIEKYJISP
HBIX COCAUHCHUMN.
IInacTMmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

34

Kanenaapno- remartudeckoe mianuposanue xumus 11 KJIIACC

n/n

Tema ypoka

Bcero

Jara
M3Yy4YeHUs
Mo KoppeK

naaHy




XUMHYECKUH JIEMEHT. ATOM. DJEeKTpOHHAsT KOH(PUTYpatust
aTOMOB

2.09

[lepunonnueckuii 3akon u [lepuonnueckas cucteMa XUMUYECKUX
anemenToB JI. 1. MenpeneeBa, ux CBsi3b C COBPEMEHHOM TeopUeit
CTPOEHHS aTOMOB

3.09

3aKOHOMepHOCTI/I U3MEHEHHS CBOMCTB XUMUYECKUX DJICMEHTOB U
UX COEAMHEHMH 110 IpyNIaM U epruojaM. 3HaueHHue
MEPUOANYECKOr0 3aKOHA U CUCTEMbI XUMHUECKUX 3JIEMEHTOB
J.. MenneneeBa B pa3BUTHH HAYKU

10.09

Crpoenue BemiecTBa. XUMUYECKas CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa30BaHuUs KOBAJICHTHOU CBSI3U. BojjopoHast cBs3b

17.09

BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTeneHb OKUCICHUSI.
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS

24.09

Tlonarue o AUCIICPCHBIX CUCTEMAX. Uctnunrie n KOJIJIOUIHBIC
pactBopbl. MaccoBasi 10J1sl BELIECTBA B paCTBOPE

1.10

Knaccmbnxaupm H HOMCHKIJIaTypa HCOPTraHUYCCKUX COE€IUHEHMI.
I'enetnueckas cBSI3b HCOPraHWYCCKUX BECIICCTB, pa3JInIHbIX
KJI1aCCOB

8.10

Knaccudukanus XuMU4eCKUX peakifii B HEOPraHUUECKO u
OpraHMYECKON XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB;
3aKOH COXPaHEHMs U NIPEBPALLCHUS SHEPTUU IIPU XUMHUYECKUX
peaKkusax

15.10

Ckopoctb peakuuu. OOpaTuMble peakui. XUMHYECKOEe
paBHOBecue

22.10

10

[Ipaktruueckas padora Ne 1. «BnusiHue pa3auvHbIX GaKTOPOB HA
CKOPOCTh XUMHUUYECKOU PEAKITHI

5.11

11

OnexTpoauTnueckas auccounanus. [loHsTHE 0 BOIOPOAHOM
nokasarene (pH) pactBopa. Peakiiun nonHoro oomMeHa.
lMunponu3 opraHMYeCKUX U HEOPraHMUECKUX BEIEeCTB

12.11

12

OKHUCIINTENFHO-BOCCTAHOBUTENIbHBIC peakiuu. [loHaTue 06
AIIEKTPOJIM3E PACIUIABOB U PACTBOPOB COJICH

19.11

13

KOHTpOJ'IBHaH pa60Ta 1o pasjaeiy ((TeOpeTI/I‘leCKI/Ie OCHOBBI
XUMHN

26.11

14

Mertauibl, ux nojioxenue B [lepuoauueckoil cucreme
xumudecknx daeMeHToB 1. M. MenpaeneeBa n 0COOEHHOCTH
cTpoenust atomoB. O0uHe (puznyeckue CBONCTBA METAIIIIOB

3.12

15

CrutaBbl METANIOB. DJIEKTPOXUMHUYECKUH Psii HApsKEHUH
METaJIOB

10.12

16

XUMUYECKUE CBOWCTBA BaKHEMILINX METAJUIOB (HATPHil, KaJlui,
KaJIbIIUHA, MAarHUH, aTIOMUHUN) U UX COSIUHECHHUIN

17.12




17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX COSIUHEHUN 24.12

18 XuMHUYeCKHe CBOMCTBA IIMHKA, JKejIe3a U X COSTUHECHUH 1 14.01

19 [Ipaktuyeckas padota Ne 2. "Pemenne sxkcriepuMeHTanbHbIX 1 5101
3a1a4 o teme «MeTtaisl»"
Hewmeramnsl, ux nonoxenue B [lepruonnueckon cucreme

20 xuMmuaeckux saeMeHToB . Y. MenpaeneeBa u 0COOEHHOCTH 1 28.01
CTPOEHHS aTOMOB

21 du3nyecKue CBOWCTBA HEMETAIIOB. AJIOTPONHS HEMETAIIIOB 1 4.02
(Ha mpumepe Kuciopoa, cepsl, hochopa u yriaeposa)

22 XUMHUECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX COCMHEHUI 1 11.02

23 XuUMHUYECKUe CBOMCTBA a30Ta, pochopa 1 X CoOeTUHEHUN 1 18.02

24 XWMHYECKUE CBOMCTBA yriaepo/ia, KPEMHHUS U UX COCTMHCHUN 1 25.02

25 [IpuMeHeHre BaXKHENIINX HEMETANIOB U UX COCIMHEHUI 1 4.03
O06o0061mIeHne U cucTeMaTu3anus 3HaHui 1o Teme «HemeTtanmsy.

26 Bbluucnenus no ypaBHEHUSAM XUMHUUYECKUX PEAKIIMM U 1 11.03
TEPMOXHUMHUYECKHUE PACUETHI

97 [paktuyeckas padora Ne 3. «Perienne 3KCIepIMEHTAIBHBIX 1 18.03
3ajaa4 no reme "Hemeramibt"y

28 KonTponbhas pabora o temam «MeTamibi» U 1 25 03
«HemeTramney/Beepoccuiickas nmpoBepouHast padbora

29 Heopranuueckue u opranndeckue KUcinoTsl. Heoprannueckue u 1 8,04
OpraHUYECKHE OCHOBAHUS

30 AmboTepHbIe HEOpraHNYECKHE U OPTaHUYECKUE COSTUHEHHUSI. 1 15.04
['enetnueckas CBS3b HEOPraHUYECKUX M OPraHUYECKUX BELIECTB

31 Ponb xumuu B ob6ecrieueHun 3K0J0THYECKON, JHEPreTUUECKOH U 1 29,04
MUIIEBON O€30MaCHOCTH, PA3BUTUN MEIHUIIUHBI

32 [IpomexyTouHas aTTecTanus 1 29.04
UYenoBek B Mupe BelecTB U MaTepuaioB. [IpencraBinenus oo

33 OOLIMX HAyYHBIX MPUHIUIIAX IPOMBIIIJIEHHOTO MOJIY4YEHHUs 1 6.05
BAKHEMIIMX BEILECTB.

34 XUMHSI ¥ 370pOBbE YEIIOBEKA 1 13.05

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 xmacce/ 'a6puensa O.C., O01ecTBO ¢ OrpaHUYCHHOMN
0TBETCTBEHHOCTHIO «/IPODA»; AkumonepHoe o0mecTBo «M31aTebCTBO

«Ipocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

bubimoteka [IOK https://m.edsoo.ru/863cccOe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoreka LIOK https://m.edsoo.ru/863cccOe
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