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HOACHUTEJBHASA 3AIIUCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yu€rom KoHuenmuu npenoiaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oenepanuu Ha niepuog 10 2025 roga» (Pacmopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABUIIN
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHW3alllM, SIBIISICTCS HEOTHEMJIEMOM 4YacThl0 MX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHHsA. OTH IEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpPKAHHE M TOCTPOCHHUE KOTOPOrO OIpPEACNICHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit denepanum.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €AUHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
100adbHBIX TPOOJEM YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HaHUU M0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHUHU.

Ctpyktypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpraHMYEeCKOM XHWMHUHU BeEIIEeCTBA
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEI[ECTBAaX JIAIOTCSA B PA3BUTHH — OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTHMYECKHU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOUN pEAKIINH.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYEeCKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHuveckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o0m1aromien 10 00BSICHSIONICH M MPOrHO3UPYIOICH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpPOJOTHUECKUNA W MPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOPUYECTBA B O0JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TTIOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIEA0BATENbCKUX 3a7a4. B 1einom copepskanue yueOHOTo
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke Mpo0seM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jaromuxcs NPUHATHIE NPOrpaMMOM IO XUMHUU TMOJXOJbI K OIpPEAeSICHUIO
CollepKaHUsI ¥ TIOCTPOCHUSA TpeAMETa MPeayCMaTpuBaroT (OPMHUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATENIbCKON NIESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTHU TPAJUIMOHHO MPU3HAETCA (POpMHUPOBAHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEI0BEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (opMupoBaHHE CHCTEMBI XHMHYCCKMX 3HAHMM KaK  BaKHEHIeH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJIICHUS,

e (opMHpOBaHME U PA3BUTHE MPECTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBJICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKOHN U TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIHLHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapaKTepUCTHKa Iefied U 3a7a4 U3yYCHUs
npeaMeTa B IporpaMMe Mo XMMUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHHM B OONbINIEH CTEMeHW OTHAETCS  MPEATNOYTEHHUE
NPAKTUYCCKON KOMIIOHCHTE COJICpKaHUs OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHHKA 00I11€00pa30BaTEIbHON OpraHU3alliy, BIAACIONIEr0 HE
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHON JKU3HU
JUTSL pelIeHUs PaKTUYECKUX 3ajad.

B cBs3M ¢ 3TUM mpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAaKHE 1IETU U 3a]1a4H, KaK:

aganTamnys 00yJaromuxcs K YCIOBHSAM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIIUAX, CBSA3aHHBIX C BEIIECTBAMHU U UX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIS PAa3IMYHBIX BHUOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOIUMBIX JUIsI TIPUOOPETEHUS ONbITa JACATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTaHM3M UYEIOBEKA U MIPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOIo
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMeTHON o0jacTu «EcTecTBeHHO-Hay4YHbIC
IPEAMETHI.

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



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coequHennii A. M. Bytneposa, e€ ocHoBHBIE TToN0KeHUsI. CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COEJUHEHUW (CUCTEMaTUYecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIUPOBAHME MOJEKYJ OpPraHMYECKHUX BEIIECTB, HaOMIOJEHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTENN AaJIKaHOB: (PU3UYECKHE U XHMHUYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTEHIINE TMPEICTABUTEIN AJKEHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOWMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KAay4yyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHe, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMUYECKUM, KaTaluTU4YecKuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» wm  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJAOPOJAOB |
raJIOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MONyYeHHE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOMHOI'0 BEIIECTBA WIM IIPOAYKTA PEAKIMU IO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckue W XHMHUYECKHE CBOWCTBA (PEaKUMHM C AKTUBHBIMU METAJJIaMU,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
dbu3nyeckrue W XHUMHYECKHE CBOMCTBa (B3aMMOJIEUCTBHME CO IIEIIOYHBIMU
MeTaJjlaMi, KaueCTBEHHAs peakis Ha MHOIroaToOMHbIE CHupThl). JlelicTBue Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl W kemouwvl. DoOpManbIETyl, aleTaIbICTUI: CTPOECHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KUCIOTBI: CTpOCHUE, (PU3NYECKUE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble 3(QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCHOT. [uaponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojcaxapubl). [Toko3a — mpocTenii MOHOCaxapu/l: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP TITHOKO3BI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHre, HaOO/ICHNEe W ONMHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3amMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOAHOTO BEMIECTBA WM MPOAYKTA PEAKIMH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TimiuHa). buonoruyeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMCHTAIbHBIE METOABl HM3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3AINH, CPEIHSAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HaKOMJIEHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TIOHSTHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKya,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OENKH, YIJICBOMBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH pacIpeieieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEW CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX BJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYecKas CBSI3b. BuAbl XUMHUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIpPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciienus. IoHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbIx cucteMax. VMICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHS MACChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpAILCHUI:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOZIOPOJIa B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEAECICHUE CPEIbI PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHUX pEaKlUid, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3ryeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIHS HEMETAIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOICPIKAIIUX KKCIIOT, BOJOPOAHBIX COCTMHEHUH).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METO/Ibl M3YY€HHUSI BEIIECTB WU HUX NPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJNI0YeH, KAYECTBEHHBIE PEaKIIMU Ha KATHOHBI METAJIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAy4YHbIX MPUHLUINAX [POMBIILIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXHEHUIIME CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kiacce OCyIlIECTBISAETCS 4epe3 UCHOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUH, Tak W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KIaCCH(PHUKALUS, TEePUOIUIHOCTh, HabI0IeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIeCTBa, (DU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUalOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
O0y4aroUMMHUCsl MTPOrpaMM CpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HayuHo-meroamueckoil OCHOBOM — jist
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUSI SIBJISETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B coorBercTBUH C CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTra «XUMHUS» Ha YPOBHE CpPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0YYAIOUIUMHCS POCCUMCKONW TIpa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IeJICHAIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKIECHUN JTMYHOCTA HA OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH I[€IOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJINYUE MPaBOCO3HAHUS HKOJIOTMYECKON KYyJIbTYphl U CLIOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSA IMpenMeTa «XHMUs» JOCTHTaloTCsS B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TIOBEJAEHUS, CHOCOOCTBYIOIIMMH  IpOLecCaM
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
chOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUYECKOH [EATETbHOCTHU
oOyuarouuxcs Mo peajn3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITENIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYruX MPU aHAIU3€ PA3JIUYHBIX BUI0B YUeOHOU AESTEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENTGHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHUE U TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAIOIIUX 30OPOBBIO U KU3HU JIIOACH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUSI K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAaHUSI TI00ATBHOTO XapaKTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHHUS
AKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE TPUPOJHON U COLMATBHON CPEbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHsI NPOrHO3MPOBATH HEOJArONpPUSATHBIE 3KOJIOTHYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NeSTEeNbHOCTH AKOJIOTMYECKON HAIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENIbHOM, KOMMYHHUKAaTUBHON M COLIMAIbHOU
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUS CHeUM(PUKM XUMHUU KakK HayKH, OCO3HaHUS €€ poiu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XMMHHM JJII  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON O€30MaCHOCTH, B PAa3BUTHUH MEAMIMHBI, OOECIEYEHHH YCIOBUMI
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCITOJIB30BaTh XUMHUYCECKHUE 3HAHUSA IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT !

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yueOHbIE NEeUCTBUSA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue GyHKIIMOHATBLHOU
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh ILENH JIeITEILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATHM M YyCTaHABIMBATh HUX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHbIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJIEIIBHBIE IPEICTABICHUS JJI BBISIBICHHS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIPOCH B KAaYeCTBE HWHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMIOAATh 3a XOI0M
IpoIECcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTb OMNBIT YYEHUYECKOM UCCIEeNOBAaTENbCKOM M MPOEKTHON
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHasl JUTEpAaTypa XHUMHYECKOrO COAEpIKAHUSA, CIPABOYHBIE IOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbOpMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3JIMYHBIC METOABI MIPU TIOUCKE H
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (cxeMbl, rpadKh, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITTOJTHCHHSI TIPEIOKEHHON 33129,

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIECTB, peaIM3aIlii y4eOHOTO TMPOeKTa M (hOPMYITHUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ (}eKTUBHBIN Ccrmoco0 HMX peuieHuss ¢ Y4YETOM TMOJIy4eHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONMe TOHATUA (XUMHUYECKHM DJIIEMEHT, aToM, DJJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTHUECKUNA P, TOMOJIOTH, YIJIE€BOAOPOMbI,
KHCIIOPOJT U a30TCOAEPKAIINE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS [0
cuctematuieckoii Homenknatype (IUPAC), a Takke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOEHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HHUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHWYECKUX PEAKIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSA3aHHBIX C BEUIECTBAMH M HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJHATh XUMUYECKUM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalieHuH C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEAEHUSI B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TNPEAOTBPAILICHUS HX BPEAHOTO BO3JCHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METATMYECKasi, BOJIOPOIHAS ), KPUCTAIUITMUECKas pelIéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIE MPU3HAKHU MOHSATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep Cpeibl B BOAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHCJOTBI, aM(OTEpHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX dJeMeHTOB |—4 mepuonoB Ilepmonnueckon cuCTEMBI
XuUMHYeCKHUX 3jeMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckoit cucteMbl XUMHYECKUX d1eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHMUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHIO CTEMEHEW OKMCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUM TPOBOJIUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpuniun Jle [llarensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX IPoOIeMax XMMHUYECKOro IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU O0BEMY OMHOTO M3 YYACTBYIOIIUMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBUiia OOpaIleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE Cpeabl PAacCTBOPOB BEHIECTB C IIOMOIIBK) YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMam «Metamnel» U «Hemeranmnabl») B COOTBETCTBHM C MpaBWIAMHU TEXHHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e7ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JACATEILHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILCHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEIIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3amicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJKaJUEHbI, AIKMHbI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciopoacoaepxaiue opranuyeckue coeIuHeHust
3.1 Crupthl. Deno 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3nen 5. Boicokomosieky asipHble CoeUHEHMsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpa3ne 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3nea 3. XumMus u :Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie f3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 IIpenmeT OpraHu4ecKoi XuMuH, eé 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKHH Psifl
5 Mertan u 3TaH — npocTeume 1
IPEJICTaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEICTAaBUTENH aJIKEHOB
8 [Tpaktueckas padora Ne 1. «Iloxyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [lomydenue 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas cBs3b YriIeBOAOPOIOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MMPOIYKTHI € TepepadoTKu

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OJTHOATOMHBIEC CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NUECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbHHAas U YKCyCHas

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOU KHCTIOTBI»

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 Mbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE
CrnoxHble 3(hupbl KaK MPOU3BOIAHbIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pUpoB

26 JKupsl: runponus, IpuUMeHEHHeE,
Ourosoruveckas poJib KUpPOB
YTraeBoabl: COCTaB, KJIACCH(PHUKALINS.

27 BaxHeiimme npeacTaBuTenu: riroKko3a,
bpykTO3a, caxaposa

)8 Kpaxmain u memnosno3a Kak mpupoIHbIe
HOJIMMEPHI
KonrtponbHas pabota no pasaeny

29 «Kucnopozacoaepxaiiye opraHn4eckue
COCITMHEHUS

30 AMUHBI: METUJIAMUH U aHWIHH
AMMHOKHUCIIOTHI KaK aM(pOTEpHbIE

31 OpTraHUYECKHUE COSTUHEHUS, X
6uonornyeckoe 3HaueHue. Ilenrtuas

32 benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHHUS

33 OCHOBHBIE OHATHS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX CO€MHEHUN

34 OCHOBHBIE METOBI CHHTE3A




IInacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX 3JIeMeHTOB [[. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00Pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BellleCTBa B pacTBOPE




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukanms XuMH4ecKUX peakiiyii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «BnusHue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTETFHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MeneneeBa 1 0COOCHHOCTU CTPOCHUS
aToMoB. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHCHIIINX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCIMHCHHUH

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOJKEHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XuMHYeCKHe CBOMCTBA a30Ta, (hocodpa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre Ba)KHEUIITNX HEMETAIIOB U UX
COCIUHEHNN

26

O06001IEHHE U CUCTEMATU3ALMS 3HAHUMN 110




TteMe «Hemeramisy. Belancnenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B oO6ecriedeHnH SKOJIOTHISCKOM,

31 JHEPreTUYECKON U MUIIEBOW 0€301acHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIILICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pOBBE YEIIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







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

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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