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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
oOpa3zoBanuu B Poccuiickoii ®denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTelibHbIX Opranu3anusx Poccuiickoii
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOoTKe MpOrpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJdbTaTOB OOy4deHUS W TpeOOBaHUM K YPOBHIO TOJArOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHHsA. OTH IEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3MI0pOBBIO M TpUpOJHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHue
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO0 XUMHUU C Y4E€TOM CHeUU(PUKA HAYKH XUMUHU, €€ 3HAYCHUS B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pojb B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUPOJBl U YeloBeKa, KOTopoe (OpMUPYETCSs B XUMHUU Ha OCHOBE NOHHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIbTYphI, HEOOXOIUMBIM YCIIOBUEM YCIIEUITHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

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, HEOOXOAUMYI0 WM I  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Opranuueckas xumus» U «OOIass U HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4yeckoil xumuu. @OpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3YYEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHuveckass XuMHs» copmupoBaHa B IMporpamMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JIAIOTCA B PA3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJOTHMUECKU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMMHUHU MOJIYy4aroT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yriaoM 3peHUss B MpeaMeTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYYarONIMMCSl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



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

Enunas cucrtema 3HaHMN O BaXXHEHIIHMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBS3M XUMHH C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTUPOBATHCS B OOMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX UCCIIEIOBATEIbCKUX 3a7a4.B 1enom cojepkanue ydueOHOTO
npeamera «XUMHS»  JTaHHOTO  YpOBHS  M3YYEHHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jaromuxcs NPUHATHIE NPOrpaMMOM IO XUMHUU TMOJXOJbI K OIpPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs TMpooJieM, IOMCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke npemnojaBaHus XHUMHUU KakK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
NEATETbHOCTA YEI0BEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICIIMU W3Y4YEHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KaK BaKHEHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJIICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX peEaKIMi, HEOOXOIUMBIX JUIsl MPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBJICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKOHN U TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB ACATEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM IPaBUII
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA TeJel U 3a71a4 U3yICHHS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHu XMMHH B OONbBIIEH CTEMeHW OTHAETCS  MPEeATIOYTEHHUE
NPAKTUYCCKON KOMIIOHCHTE COJICpKaHUs OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BIaJCIONIEro He
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHsI 3HAHUN W MPUMEHEHHUS WX B PEATbHOU JKU3HU
JUTSL pelIeHUs PaKTUYECKUX 3ajad.

B cBs3M ¢ 3TUM mpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

aganTamnys 00yJaromuxcs K YCIOBHSIM JUHAMHUYHO Pa3BHBAIONIETOCS MHPA,
dbopMHUpOBaHWE  WHTEUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HECHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 0OydarouIMxcsi KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIS PAa3IMYHBIX BHUOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOIUMBIX JUIsI TPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TIO3HAHWU XUMHUH, a TaKXKe JUII OUEHKH C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTaHM3M UYEIOBEKA U MIPUPOJHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH 00y4YarIMXCs: CIOCOOHOCTH CAMOCTOSATEIHLHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMuUpOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIIMATUBHOIO U JIOTUYECKOT O
MBILIUICHUS1, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MNPOBEJECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOH
HANPABJICHHOCTH XWMHH, €€ BAXKHOW POJNHM B PEIICHWU TI00aTbHBIX MPOOJIEM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe NPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0nacTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpeaHero oomero oopa3oBanus, cocrasisieT 68 vacoB: B 10 kiaacce — 68 yacos (2
yac B Hezento), B 11 kimacce — 68 yaca (2 yaca B Hezenio).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE€ (POPM yIIbI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX IPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALUMOHHBIX OMNBITOB IO NMPEBPALIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUss M TOPEHHUSA), HAXOXKACHHWE B IMPHUPOJAE, IOIYYEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THJIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALNMH, OKHUCICHUS U
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKU N psijl. AUETUIICH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBsS3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIoOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUUECKON PabOThl: MONyYeHHE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJloreHOBOJOPOAaMH, TOpEHuE), NpuMeHeHue. BojgopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHas peakluss Ha MHOroaTOMHbIe CnUpThI). JlelicTBUE Ha

opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

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

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

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KUCIOTBI: CTpOEHUE, (PU3NYecKne 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 >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHUYECKHE CBOWCTBa (B3aMMOJEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ouonornyeckas posib. @orocunre3. GpykTo3a Kak U30Mep IIHOKO3BI.

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/ieHue, HaOMIOJICHNE W OIMHMCAHWE 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 wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEaKlMU MO 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 riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

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

OKCIEepUMCHTAIbHBIE METOABl HM3YYCHHsI BEIISCTB W 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 MOJIMMEpPU3AIIH, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJIEHHE C 00pa3liaMH 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
PEIMETOB €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, MOJEKYa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YTIECBOIBI, KHUPHI,
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 CUHTETUYECKUX 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 paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOMYECKOTO 3aKOHA U [lepnoandyeckoi CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX BJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIpPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
aKLenTopHslil). Bomopognas cBs3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
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 cHcTeMax. VICTMHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

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

Xumuueckass — peaknus. Knaccudukanumss  XUMHUECKHX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHHE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS BEHIECTB M HX NPEBpALICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
ONKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUIA
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHUX pEaKkluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnementoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KACIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTtasuioB. OO0mme gusnyeckue cBorcTBa MeTauioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

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

OO6mwme cmocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHA ATIOMUHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

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, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
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 PEAKIIUM.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

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

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

MexnupeamMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX  CBsi3ed MpU  HM3Y4YeHHH OOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUH, Tak W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKT, TUmoTe3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTHBHOCTH, MOJIEKYJIa, SHEPTeTUYECKUI yPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

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

['eorpadusi: MuHepabl, TOpHBIE MMOPOBI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKHUX TMpPEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepUAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUSA K pE3yJibTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero 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 Tpa)KIaHCKOM HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPE/IEIICHHUIO;

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
LEJIA ¥ CTPOUTD KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpenMeTa «XHMUs» JTOCTHTAIOTCA B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UJealaMd POCCHMCKOr0 TPakJTaHCKOro OOINeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJACHUS, CHOCOOCTBYIOUIUMH  Ipolleccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATENFHOM W TPAKTHUYECKOH JesITeThHOCTU
o0yuyarouuxcs Mo peajin3aluy IPUHIATHIX B OOLIECTBE LIEHHOCTEW, 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 HOpPMax M MpaBWIaX MEXJINYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh WM NPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

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

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUU, OCO3HAHUS TOrO, YTO JOCTHKEHHS HAyKH €CTh PE3yJbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOPMAIUU O MEPEOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

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

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

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro u Oe3omacHoro oOpasza KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
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, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

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

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKON
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 MPaKTUYECKOMY M3Y4YEHHUIO NMPOGEeccCuil pa3IudyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oyaymied mnpodeccur U peaau3alid COOCTBEHHBIX >KHU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON Cpele, YMEHHS NPOrHO3MPOBATh HEOJArONMPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOABI U YEOBEKA, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATbHON KYJIbTYpPbI, PEICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYLIIHOCTH METOJIOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOIAIIUX B HEM U3MEHEHHUN, YMEHUS JIeNaTh 00OCHOBaHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIB30BaTh XHMHYECCKUE 3HAHHS 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.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4€OHOTO TpenMera «XuMUs» Ha
YpOBHE CpeIHEr0 00111er0 00pa30BaHus BKIIOYAOT:

3HaUMMbIE A dbopMUpOBaHUS  MHUPOBO33PEHUS]  OOYUYaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOM KapTHHBI MHpPa H CHEONU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIEeCTBO, SHEPTHs, SBJICHUE,
npolecc, CUCTEeMa, Hay4YHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHS, HCCIICIOBAaHNE, HAOIIOICHHE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,
PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKIMOHAIBHOM
IPaMOTHOCTH U COITMATBLHON KOMIETEHITMN 00y4YaromnXCs;

CIIOCOOHOCTH OO0 yJarOIIIXCS UCIIOJIb30BaTh OCBOCHHBIE
MEXTUCIIUTUTMHAPHBIEC, MUPOBO33PEHUYCCKIE 3HAHUS W YHUBEPCAIbHBIC Y4YcOHBIC
JEUCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHble Ppe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATHBHBIMH H  PETYJISTUBHBIMU
JEVCTBUSAMMU.

Ogaajenne YHHBEPCAJIbLHBIMH yueOHBIMU NMO3HABATeJIbHBIMH
AeCTBUAMM:

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSATETLHO  (OPMYNIHPOBATH W aKTyaJIM3UpPOBaTh  MPoOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeNsITh 1ENu JeATEIbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEILHOCTH C TIOCTABICHHBIMHA IEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHHWHM 3HAHWHN MPUEMBI JIOTHYECKOT'O MBINIICHUS —
BBIJICNISATh XapaKTepHbIE MPU3HAKW TOHATUN W YCTAHABIMBATh WX B3aUMOCBS3b,



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 MPOTHUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XuUMuUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMUSI U OCHOBBI Ul (DOPMHUPOBAHMSI TUIOTE3bI 10 MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO TOCTOBEPHOCTHU PE3yJIbTAaTOB HCCIIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IOMCKY METOJIOB PEIICHUs NPAKTUYECKUX 3a/lad, NPUMEHEHUIO pa3InYHBIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTepHeTa), aHanu3upoBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HCIOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEICTBA TpU padboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyajieHre YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMU JIeliCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MIOJTYYEHHBIX CAMOCTOSTEIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BBITIOJTHEHU U
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUA MyTEM COTJIACOBAHUS TMO3ULIMNA B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITETILHO ITUTAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpeiaraéMplii  aJfOPUTM JIEUCTBUM  TIpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH NIEATEIHLHOCTH Ha OCHOBE CaMOaHaJIH3a
U CAMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuUMUSI»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMM O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pPOJM XUMHH B TIO3HAHWH SBJICHUUN
npupoabl, B (HOPMUPOBAHWM MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHONU TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHs IPAKTUYECKUX 3a]1a4



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

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKIIFOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJSIpHBIM O0BEM, YrIAEpOAHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
paauKal, U30MEpPUs, U30MEPhI, TOMOJOTMYECKUN P, TOMOJIOTH, YII€BOIOPOIbI,
KUCJIOPOJ, ¥ a30TCOJEPKAIIUE COCAUHEHUS, MOHOMEpP, MOJHUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannyueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SABJICHUM, (PAKTOIIOrMUEeCKUE CBEJEHUS O CBOMCTBax, COCTaBe, IMOJYyYECHUU U
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPTaHUYECKUX BEIIECTB B OBITY H
MPaKTUUECKOM JeSTEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPH
OMMUCAHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COEAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUUYECKYIO CHUMBOJIUKY JIJIst
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dbopMyn OpraHMYeCKHMX BEHIECTB W YpPaBHEHUH XHUMHYECKHUX PEaAKIUH,
U3rOTaBJIMBAaTh MOJIEIM MOJEKYJ OPraHMYECKUX BEIIECTB MJI WLUIIOCTpAIlUU HUX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOEHUIO K OINPEIEeTEHHOMY
KJIacCy/Tpynne COeAMHEHU (YyraeBOAOPOMAbI, KHCJIOPOJ H a30TCOACpIKAIINE
COCIMHEHUs, BBICOKOMOJICKYJIIPHBIC COCAWHEHMsI), JlaBaTh WM Ha3BaHUS I10
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NMPUBOAUTH TPHUBUAILHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITHICH, NPOMWICH, AaleTHUJICH,
ATUJICHTJIMKONb, TIULEpUH, (peHomn, (opmanpiaeruj, amneTaibAerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

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

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. ByriepoBa ais 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;



c(OpMHPOBAHHOCTh  yYMCHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
busznueckre U XUMUYECKHE CBONCTBA TUIMUYHBIX MPEICTABUTENEH Pa3TMUHBIX
KJIACCOB OPTaHUYECKHX BEIIECTB (METaH, 3TaH, ITWICH, NPOMUJIEH, alleTUJIEH,
Oyranuen-1,3, merwnOyraauen-1,3, OEH30J7, METaHOJ], 3TAaHO], STUJICHIJIUKOJIb,
TJIAIIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAsI M YKCYCHas KHCJIOTBHI, TJIFOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsI KUCJI0TAa), WJUTFOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMHU YPABHEHHUSMU COOTBETCTBYIONIUX XHUMHUYECKUX PEAKIUHA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroiib), CHOCOOBI WX TMepepaboTKu W
MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMCHHMHA TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJIHOIO BEIIECTBA MM MPOJYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOTO MO3HAHUS, UCIOJIb3yEeMbIX B XUMUHU NIPU W3YyUYEHUHU BEIECTB U
XUMHUYECKUX SBJICHUM (HaOt0/IeHre, U3MEpPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHWS IS TPUHATHS PEIICHWHA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATh MTpaBUIIa MOJIb30BAHUS XUMHUYECKOM
nocy/iod MW JabopaTOpHBIM O00OpyJOBaHUMEM, a TaKXke MpaBUiia OOpallieHUs: ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBIMIOJHATh XUMHUYECKUH
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 TpaBWJIAaMU TEXHUKA OE€30MaCHOCTH TIpH OOpaIlIeHUH C
BEIIECTBAMH W J1a0OpPaTOPHBIM OOOPYIOBAaHHWEM, TMPEACTABIATh PE3yJIbTAThI
XMMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TOJYYaeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh  YMEHHH  CcOOJNIOAaTh  MpaBWIa  JKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpaHEHUsI CBOETO 3JI0POBbS W OKPYKAIOIICH MPUPOTHON CpeIbl, OCO3HABAThH



OMAaCHOCTh BO3JICCTBUS Ha >KHUBBIE OPTaHU3MBI ONMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMas cMmbicia Tokazartens I1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPAICHUS WX BPEIHOTO BO3JICUCTBUS Ha OpPraHU3M
YeJIOBEKa;

JUIs 00YYarOIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHM 3JIOPOBBS: YMEHHUE
IPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpains mis 3anucu XMMHUYECKUX
dbopmy.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas U HeopraHudeckas
XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XHUMHUU B TIO3HAHUU SIBICHUUN
Opupoabl, B (QOPMUPOBAHUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIArAIONINe MOHATHSA (XMMHUYSCKUN 3JIEMEHT, aToMm, H3orom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKAsl CBS3h
(KOBaJIeHTHAsl, MOHHAs, METAJLTMYECKasi, BOAOPOAHAsS), KpUCTAIUINYECKas PeIIETKa,
TUMBl XUMUYECKHUX  PEAKLMH, PaCTBOpP, DJIEKTPOJIMUTHI,  HEIJICKTPOJUTHI,
3JIEKTPOJIUTUYECKAsE JUCCOIMAIUS, OKHUCIUTENbh, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XWMHYECKOE paBHOBECHE);T€OPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Auccouuanuu, nepuoauueckun 3akon [[. M. Menpeneesa,
3aKOH COXPAHEHHMSI MAacChl BEIIECTB, 3aKOH COXPaHCHHS W IMPEBPAIICHUS] SHEPTUU
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIGKAIINE B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHH, (haKTOJOTMYECKHUE CBEJACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYECHHUH M 0€30IMaCHOM MCIOJb30BAaHUM BAKHEHUIIIMX HEOPTraHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITUSA MPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIh30BaTh XUMHYECKYI0 CUMBOJIUKY IS
coctaBieHus (OpMysa BEIIECTB M  YPaBHEHUM XUMHUYECKUX  PEaKIuH,



cuctematuueckytro HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbId Tra3, YIJIEKUCIBIA Ta3, aMMHakK, TamiéHas
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAS COMIA, UPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI ONPEAEIATh BaJE€HTHOCTb U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHUAX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJEHTHas, UOHHAs, METAJUINYECKas, BOJAOPOAHAS]) B COCAUHEHUSX, THUI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOI'O BeEIleCTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKAas), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCOUHECHUM,

c(OpMUPOBAHHOCTD yMEHUI YCTaHABJIMBAaTh IPUHAIIEKHOCTb
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBY K OMNPENeIEHHOMY KiacCy/Tpymie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUJIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMI PACKPBIBATh CMBICI MEPUOANYECKOro 3akoHa [l.
N. MenpaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO0, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cHCTEMBI
XuMH4YecKuX djemMeHToB JI. M. MeHneneeBa, UCHOIL3ysS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTanny, «QHEPreTHYECcKHe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUN
110 repuojam u rpymmnam [lepuoanyeckoi cucteMbl XuMHUeCKUX demMenToB /. 1.
Menneneena;

chOpMUPOBAHHOCTb YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
NOJATBEPKAATh CYIIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXIY HEOPraHWYECKHUMHU
BELIECTBAMH C ITOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3NMYHBIM MpPHU3HAKaM (YUCITY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
b dekTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKklMM, YYaCTHIO KaTaau3aTropa);

c(OpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3IHUHBIX
THUIIOB, MOJIHBIE M COKpAIlIEHHbIC YPABHEHUSI PEaKIIMii HOHHOI'O OOMEHA, yYUThIBas
YCIJIOBHS, IIPU KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA;

c()OpMHPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKLMH, TMOATBEPKIAOIINE
KAUECTBEHHBI COCTAaB pA3JUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;



c(OpMHPOBAHHOCTh ~YMEHMI  pacKpbIBaTh  CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS DJIEKTPOHHOrO OajaHca
3TUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
peaklMu OT Pa3IMYHbIX (PAKTOPOB; XapaAKTEP CMEUIEHUSI XUMUYECKOI0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniuin Jlelllarensbe);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUYECKHE IPOIIECCHI,
JeKalllie B OCHOBE INMPOMBIIIIEHHOTO MOJYyYEeHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIIMNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOr 0 MMPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
HOHSITUSL «MAacCOBasi JIOJIsl BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOUIEHUH Ta3oB
IpY XUMHUYECKHX PEaKIMIX, MAcChl BEIIECTBA WM 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM O0BEMY OJIHOTO U3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHAMH MO BBITOJIHEHHIO J1aA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUH IUIAHUPOBAaTH W BBIMIOJHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3iI0KeHHE MEPOKCHIA BOAOPOJIa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpEEIICHHE CpeAbl PACTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy MOHHOTO OOMEHA, KAa4eCTBEHHBbIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 IO
teMaMm «Metamnel» U «Hemeramiael») B COOTBETCTBHM C MpaBWIAMU TEXHUKH
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIeCTBAaMU U JTaOOpaTOPHBIM 000pYAOBaHUEM,
NPE/ICTAaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuii U (POpMyIHMpOBaTH BBHIBOABI Ha OCHOBE
ATUX PE3yNbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHUH  cOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LESAX
COXpaHEHUsI CBOEro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs



cmbict mokazarenss [IJIK, mosicHATh Ha mNpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAILCHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA,

JUI 00yJaroIIUXCs ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMHU 3JI0POBBS: YMCHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYaIOMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHui JI. Bpaiinsa nis 3anmicu XMMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne| HaummeHoBaHHepa3/1ei0B U KOJINYECTBO YacOB DJIeKTPOHHBIE
| TeMHPOrpaMMel (uudposbie)
BCETO ||[KOHTPOJIbHBIE| IPAKTUYECKHE
p P o0pa3oBaTebHbIEPECYPChI
paboThI paboThHI
Pa3zpnen 1.TeopeTrnueckne 0CHOBbI OPraHN4eCKOl XMMUM
1 | Tema 1«Teopus xumuuecKOro 6 1 -
CTPOEHUS OPTaHUYECKUX
COECIUHEHUI
Htoro no pazmeny 6 1 -
Paznen 2.¥YrieBoaopoanbl
2 | Tema Ne2 « I[lpenennHbie 5 - 1
YTJI€BOOPOABI (ATTKAHBI )
3 | Tema 3« HenpenenbHble 6 1 -
YTIIEBOIOPO/IBI»
4 | Tema 4 «ApoMaTHuecKue 4 - -
YII€BOIOPOABI (ApEHBI)»
5 | Tema 5 «IIpupoaHble HICTOUHUKH | 6 - 1
YTJIEBOAOPOIOB
Uroro no pazneny 21 1 2

Paznen 3.KuciopoacoaepkaniueoprannyeckuecoeMHeHu st

6 | Tema 6 «CriupTsl 1 HeHOTBI» 6 - -

7 | Tema 7 « Anpaerunsl 1 keToHs» | 10 2 1

9 | Tema 8 «CnoxxHbI€ HPHUPHL. 3 - -
Kupb»

10| Tema 9. «YrieBoas» 7 - -
Hroro no paszneny 26 2 1

Pasnen 4.A30TconepkamueoprannyecKuecoeJuHeHust

11

AMUHBI. AMUHOKHUCIIOTHL. benku

7

1

Hroro no pasaciny

7

1

Pazaen S5.BbIcOKOMO/IEKYISPHBIECOEINHECHUSA




13| Tema 11«Xumust nomuMepoB» 8 1
O011ee KOIMYECTBO YACOB IO 68 7
nporpaMme
Ne KoaunuecrBouacos
DJIEeKTPOHHBbIE
HaumenoBanuepasn
(uudposbie)
I €JIOB H Bce | KonTpoJibHbIE IIpakTH4eckue
o0pa3zoBaTesibHbIE
/ TEeMIIPOrPaMMBbI ro padoThI padoThI
pecypchbl
n

Pa3pnen 1.TeopeTnueckue 0CHOBBI

OPraHUYeCKONH XUMHUH

11

[Ipenmert
OPraHNU4YeCKOW XUMHH.
Teopus crpoeHus
OpraHUYEeCKUX
coequueHn A. M.
bytneposa

Hroronopaszneny

Pasnen 2.YriaeBoaopoasl

2.1

[IpenenvHBICyTIEBOT
OpPOJIbI — aJIKaHBI

2.2

Henpenensubie
YIJIEBOAOPOABL:
AJIKEHBI, aJIKaJIUEHBI,
QJIKMHBI

2.3

ApomaTuieckueyrie
BOJIOPOJIBI

2.4

[Tpuponnsie
UCTOYHHUKHU
YIJI€BOJIOPOAOB U UX
nepepaboTka

Hroronopaszneny

18

Paznen 3.Kuciaopoacogepxamueoprannieckuecoe1uHeHust

3.1

Crnuptsl. denon

6

1

3.2

AJBIETUIBIL.
Kap6oHoBsie
KUCIIOTHI. CII0KHEIE

3¢upbl

12

3.3

Yrnesoanl




Hroronopasaeiry 25

Pa3nen 4.A30TconepkamimeopraHnyecKuecoeIuHeHn st

AMUHEBL
4.1 AMWHOKHUCIIOTHI. 8 1
benkn
Hroronopaszneny 8

Pa3zgea S.BbicokoMOIeKyJIApHBIECOeIMHEHU S

ILmactmaccsr.
5.1 8 1
Kayuykn. Bonokna
Hroronopazneny 8
[ToBTOpeHue u 06001IeHNE 2
OBILIEE KOJIMYECTBO
YACOB I1O 68 9

[NPOTPAMME




11 KVIACC

KoanuecrBouyacon JJIeKTPOHHbIE
Ne HaunmenoBanuepasienoB u (ungposbIe)
11071011 10):3 8§
n/n TEMIIPOr PAMMBI Bcero Kontpoabsubiepadorsl | IIpakTHuecknepadoThl P
o0pa3oBaTebHbIEepPeCypChl
Paznen 1.TeopeTuyeckneoCHOBLIXUMHH
CtpoeHue aTOMOB.
[lepnoguueckuii 3aK0H 1
1.1 [lepuoaunueckas cucrema 8 1
XUMHYECKHX d1eMeHToB /1. M.
MenneneeBa
CTpoeHHEBEIIECTBRA.
1.2 P 5 7 1
MHorooOpa3ueBenecTn
1.3 XUMUYEeCKUEPEaKITUN 19 1 1
Hroromopazaeny 34 3
Pa3nen 2.Heoprannueckasixumusi
2.1 MeTamibl 12 1
2.2 HemeTamnsr 10 1 1
CBs13b HEOPraHUYCSCKUX U
2.3 P 10
OpPraHUYECKHX BEIICCTB
Hroronopaszneny 32
Pa3zgen 3.XuMus u ;Ku3Hb
3.1 XHUMHS U KH3Hb 2 1
Hroronopazneny 2
OBUIEE KOJIMYECTBO YACOB I10 68 6 4
I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Temaypoxka

KoanuecTBouacos

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jarausy
YyeHus

JIeKTPOHHbIEIH
(¢ppoBbIcoOpasoBa
TeJIbHbIEPeCYPChI

Hucrpykrax no Th.
IIpenmMeT opraHuyeCcKoil XuMun

Teopus XUMHUYECKOTO CTPOCHUS
OpraHUYECKHUX BEIECTB.

[Tpaktrueckas padota Nel.
KauecTBeHHOE ompesiesieHre yriepoaa
,BOZIOPOIa U XJIOpPa B OPraHUIECKHUX
BEIIECTBAX.

CocTosiHME AJIEKTPOHOB B aTOME.

DJIEKTPOHHAsS MPUPOJIA XUMUUYECKUX
CBsI3€l B OPraHMYECKUX COCTMHEHUSIX.

DIIeKTPOHHAsS MPUPOJIA XUMUUYECKUX
CBSI3€l B OPraHMYECKUX COCTUHEHUSX.

DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue ankaHoB. JlabopaTtopHas
pabota Nel. U3rorosnenue monenei
MOJIEKYJ YTIE€BOAOPOIOB

I'omonoru u HN30MCPEI aJIKAHOB

Perienue 3amad Ha HaX0XKICHHE
MOJIEKYISIPHOI OpPMYIIBI
OpTraHUYECKOr0 COEAMHEHUS IO Macce
(06beMy) IPOJYKTOB CTOPAHHUSL.




MertaH- npocTelInii IpeCTaBUTENb

10 AJIKaHOB.
KonTpoabnas padora Nel mo reme

11 «IIpenenbHbIE YII€BOAOPOAbD»
AJKeHBI. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB.

12 I"'omonornueckuii psan. Homenknarypa.
N3omepus.

13 [Tonmyuenue v MpUMEHEHHE aJTKEHOB.
XUMUYECKUE CBOMCTBA: PEAKLUU

14 OKUCJICHHUS, IPUCOETUHEHNUS,
MOJIUMEPU3ALIH.
[paktudeckas padbora Ne2 «Ilomydyenune

15 ATUJIEHA U U3yYEHHE €0 CBOMCTBY
Ankanuensl. CTpoeHHE, CBOWCTBA,

16 npuMeHeHue. [IpupoaHelil Kaydyk.

17 A1leTHIIEH ¥ €I0 TOMOJIOTH.
ApeHbl. DIEKTPOHHOE U

18 IPOCTPAaHCTBEHHOE CTPOEHHUE OEH3071a.

19 ColicTBa O€H30I1a M €r0 FOMOJIOTOB
I"'omonoru 6ensona. OcobeHHocTH

20 XMUMHUYECKHX CBOMCTB O€H3071a Ha
IIpUMepe TOIYyOJIa.

21 I'enernyeckas CBA3b apOMATUYECKUX




YTJICBOJIOPOIOB C APYTUMH KIaccaMu
YTJICBOIOPOJIOB.

22 [IpupoaHbie UCTOYHUKH YTIIEBOJOPOIOB
23 [Tepepabotka HedTH.
Kpekunr repmuueckuii u
24 KaTaJIUTUYECCKUH.
Pemenue 3agad Ha onpeneneHue
MacCOBOH M 00BEMHOU JOIN BEIXOA
25 MPOAYKTA PEAKIIUU OT TEOPETUUECKHU
BO3MOKHOTO.
['eneTnueckas CBsI3b MEXAY KJIaCCAMU
26 YIJIEBOAOPOJIOB.
O00011eHrEe U cUCTEMATU3aLMs] 3HAHUN
27 o reme «HenpenenbHbie u
apOMaTUYECKHUE YIIIEBOIOPOIBIY.
O00011eHNEe U cUCTEMATU3ALMs 3HAHUN
o reme «HenpenensHbie n
28 apOMaTHYECKHUE YIIIE€BOIOPOIbI»
YIJIEBOAOPOIBI».
Kontpoabnas padora Ne2 mo teme
29 «HenpeneJbHble 1 apOMAaTHYECKHE
YIJIEBOAOPOAbD)
30 OnHOaTOMHBIE TIPEICIIBHBIC CITUPTHI.
31 CBoiicTBa 3Tanona. Pu3znosornyeckoe

JEHUCTBHUE CIIMPTOB HAa OpTraHU3M




YECJI0BCKa.

32

[Toryyenue 1 nprUMEeHEHUE CIIUPTOB.
Jlaboparopuas pabota Ne2. OkucneHue
9TaHOJIa OKCHUIOM MEJIH .

33

I'enernueckas CBI3b MMPEACIIBHBIX
OJHOATOMHBIX CIIMPTOB C
YTiIeBOAOpOJaMHU.

34

MHoOroaToOMHBIE CITUPTEI.
OTUIICHTITUKOIB, TIINIEPUH.
JlaGopaTopnas pabora Ne3.
PactBopenue rimuepuHa B Boe U
peakxIys ero Ha TUAPOKCUI MEIH.

35

DEHOJIEI U ApOMATHYCCKUC CITUPTHI.

36

37

Kap6OHI/IJIBHLIe COCAUHCHUSA —
aJIbACTHUAbI 1 KETOHKI.

CaoiicTBa anbaeruaoB. @opmaabaerus
" alCTaJIbACTUA: TOJTYUYCHUC U
npumeHenue. JlabopaTopHas pabota
Ned. Oxucnenmne meranans (
ATAHMAS ) THIPOKCUIOM MEIIH .

37

AIIETOH — TIPE/ICTABUTEINIb KETOHOB.
Crpoenue monekynsl. [Ipumenenue.

39

KapOoHoBbIE KUCTOTHI.

40

CBoiicTBa KapOOHOBBIX KHCIIOT.
[TonyueHne KapOOHOBBIX KHCIIOT U




IIPUMCHCHUC.

41

[Tpaxktrueckas padora Ne3 «llomyuenue
U CBOMCTBA KapOOHOBBIX KHUCIIOT»

42

['eneTnyeckas CBSI3b KAPOOHOBBIX
KHCJIOT C IPYTUMH KJIaCCAMH
OPraHUYECKUX COCTUHEHUMU.

43

[Tpaktuueckas padora Ne4 «Pemenue
HKCIEPUMEHTAIIBHBIX 3a7a4 Ha
pacro3HaBaHUE OPraHUYECKUX
BELLECTB)

44

O00011IeHre U cUCcTEMATU3aLMs 3HAHUN
o TeMe «Kucnopoaconepxaniye
OpraHUYECKHE COCTUHEHUS

45

Kontponbnas padora Ne3 mo remam
«CnupThl ¥ PeHOoIbI», KAJIBIETH/bI,
KeTOHbI», «K KapOoHOBbIE KMCJIOTHI»

46

CrnoxHble 3(hUpbI: CBOICTBA,
NOJIy4eHUe, IPUMEHEHHE.

47

JKupsl. Moromue cpeacrsa.
JlaGopaTopnas pabora Ne5. I'maponu3
’KHPOB.

48

Moromue cpencrsa. [Ipasuna
0€e30MmacHOro OOpaIIeHus co
cpeAcTBaMU OBITOBON XMMUH.
JlaGopatopHnast pabora Ne 6. CpaBHeHHe
MBbIJIa U CHHTETHYECKUX MOFOIIIUX
CPEICTB

49

Yrnesoasl. ['moko3a.JlabopaTopHas




pabota Ne7. CroiicTBa ['110K03bI Kak
aJbAeTH/Ia CIIUPTA.

50

XUMHYECKHE CBOMCTBA TJIIOKO3EI.
IIpumenenne.

51

Onurocaxapuzasl. Caxapo3a.
JlaGopartopnas paboTa
Ne8.B3aumopeiictBue caxapossl €
THJIPOKCUIOM KaJbIIHS.

52

ITosmcaxapunel. Kpaxmai .
JlaGopaTopnas pa6ora Ne9. I'maponu3
kpaxmana.C ucnonvzoeanuem
ooopyooeanusn «Touxa pocmay)

53

Iosmmcaxapunel.Llemntonosa.
JlabopaTtopnast pabota Nel0.
O3zHakoMiieHHEe ¢ oOpa3LuaMu
HNPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH.»

54

[IpaxkTrueckas pabora N5 «Pemenue
HKCIEPUMEHTAIbHBIX 33734 Ha
HOJTyYCHHE U PACIO3HABaHNE
OpPraHUYECKHX BEIECTB»

55

O0001IeHKEe U cUCTEMATU3ALMs 3HAHUN
1o Teme «YTIIEBOIBI

56

AMUHEL

57

AMUWHOKHUCIIOTEI.

58

I'eneTnueckas CBSI3b aMUHOKHUCIIOT C
APYruMH KjlacCaMu OPraHUYCCKUX




COEIVHEHUN.

59

benku — mpupoHbIe MOIUMEPBI.

dusndueckre 1 XUMHUIECKHIE CBOMCTBA
6enkoB. JlabopaTopHas pabora Ne 11.
L{BeTHBIE peakuy Ha OEJIKH.

60

A3oTcoaepikaiire reTeponuKInIecKrue
COCAUHCHUAX.

61

HyxnenHoBbIE KUCTIOTHI

62

XuMus U 3A0POBBEC YCIIOBCKA.

63

CHHTETHYECKHE TIOJIUMEPHI.
Jlaboparopras padorta Nel2. CBoiicTBa
MOJTMATUIICHA.

64

65

KonpaencanroHHbie MOJUMEPBHI.

Hatypanbhblil kayuyk. CUHTETHYECKHE
Kaydykyd. CHHTETHYECKHE BOJIOKHA.
JlabopaTtopnast pabotra Nel3. CoiicTBa
KaIpoHa.

66

IpakTnyeckasi padora Ne6
«Pacno3HaBaHue mjacTrMacc u
BOJIOKOH»

67

Pemienue pacueTHbIx 3a1a4 Ha
OTIpe/iesIieHne MacCOBOM MM 00BEMHOM
JIOJIM BBIXOJ1a MMPOAYKTA PEAKLIUH OT
TEOPETUYECKH BO3MOKHOTO.

68

Hrorosasi KoHTpOILHASA padoTa 1mo




KYPCY OPraHu4ecKoi XUMMH.

AHanu3 pe3ynbTaToB KOHTPOJIBHOTO
UTOroBOro TecTupoBanus. O600eHne
3HAHUI 10 KYPCY OpraHMYEeCKOW XUMUH.
OpFaHI/I‘ICCKaH XUMUA, YEIOBEK N

IIpUpoOIa.




11 KIIACC

Ne

n/
n

Temaypoka

KoanuyecTrBouacoB

Bce
ro

KonTpoabHbiep
a0oThI

IIpakTHYecKkuep
a00ThbI

Jarausyue
HUSA

DJ1eKTPOHHBbIeH(PPOBBLICOOPA3OBATEIb
HbIepecypchl

ATOM - cnoxHas
yactuua. BeoaHbin
WHCTPYKTaX Mo
TEXHUKEe
©esonacHocTw.
BeepneHue B 06LLyt0
XUMUIO

CocTosiHMe anekTpoHa B

atomMme XMMN4eCKnx
3NeMeHToB

OneKTpoHHas
KOHdMrypaumsi atToMmoB
XUMUNYECKNX SNEMEHTOB.

YpoK — ceMmnHap no
Teme: «ANeKTPOHHOEe
CTpPOEHME aTOMOB
XUMUYECKNX
3IEMEHTOB»

BaneHTHble
BO3MOXHOCTM aTOMOB
XUMUYECKNX IFTIEMEHTOB.
CTeneHb OKUCIEeHUS.

lNeproanyeckunin 3aKoH u
[Nepuoanyeckas




cuUcTemMa XMMMUYECKUxX
3NeMeHTOoB .3Ha4yeHne
NepuoanNYEeCcKoro 3akoHa
[0.N.MenpeneeBa

MoHHasa xmMmundeckas
CBA3b.

KoBaneHTHas
XUMKU4yeckas cBA3b

MeTtannuyeckas n
BOAOPOAOHAsi CBA3MN.
EavHas npupoga
XUMWNYECKOWN CBA3MN.

10

Kpuctannunyeckue
peLuéTku.

11

CamocTosiTenbHas
pabota Ne2 «Buapl
XUMUYECKOW CBA3NY.
Mbpungunsaumnsa atomMmHbIX
opbutpanen N'eomeTpus
MOIEKyI.

12

Ypok obobuiatoLiero
NOBTOPEHUA MO TEME
«Buabl xummn4yeckux
cesazen. Mmbpmnansaumnsa»

13

Teopusa XMMU4eCKoro
CTPOEHMS OpraHN4eCcKnX
coeanHeHnn A. M.
Bytneposa.

14

YHnBepcansHOCTb
TEOPUM XMMNYECKOTO
cTpoeHus A. M.




ByTtneposa.
CoBpeMeHHble
HanpaBneHus pasBuTUA
Teopuw.

15

Monumepsl —
BbICOKOMOSEKYNAPHbIE
COeQVHeHuS.

16

Mnactmaccel. Bruononun
Mepbl. DnacTomepbl.
BonokHa.

17

OsHakomneHue ¢
KonneKkuuen nonmmepos
W nracTMacc

18

[NoproToBka K
KOHTPOSbHOW
paboTteNe1«CTtpoeHne
BelllecTBa 1 CTPOeHne
artoma»

19

KoHTponbHas pabota Ne
1 «CtpoeHue
BellecTBa U CTpoeHue
aToma»

20

Knaccudukaums
XUMUYECKNX peakunin B
OopraHu4eckom u
HeopraHM4Yeckon XMMnN.

21

CamocTosiTenbHas
pabota Ne3 «Tunbl
XUMUYECKNX peakLnin»
OKucnuTenbHo-
BOCCTaHOBUTENbHbIE
peakuuu.




22

CocTtaBneHune OBP
METOAOM 3JIEKTPOHHOIo
OanaHca.

23

YpoK ynpaxxHeHun B
COCTaBIiEHUM
ypaBHeHun OBP.
CamocTosiTensHas
pabota «OBP».

24

OHepreTnka XMMU4eCKmX
peakumn.

25

OnekTponus.

26

27

dakTopbl, BMsOLWME Ha
CKOPOCTb XMMMUYECKMX
peakumin. CKopoCTb
XUMUYECKNX peakLni.

O6partmnmocTb
XUMUYECKNX peakLmn.
Xummyeckoe
paBHoOBecKe. YcnoBusi
CMELLEHNST XMMNYECKOTO
paBHOBECKS.

28

CKOpOCTb XMMUYECKNX
peakumin. Xmummn4yeckoe
paBHOBecHE.

29

3a4éT no Teme:
«XrUMu4yeckmne
peakunmy.

30

,D,I/ICﬂepCHble CUCTEMBbI.

31

KonunuecTtBeHHasd
XapakTepucTuka
pacTBOPOB,
pacTBOpPEHME,




pacTBOPUMOCTb.

32

Teopus
3NEKTPONUTUYECKON
anccoumauumn. CeoncTea
pacTBOpoB
3MNEKTPONINTOB.
CamocTosiTenbHas
pabota Ne5 «PacTtBopsbl
3NEKTPONUTOBY

33

BogopogHbii
nokasaTtesb.

34

Mmpponus
HeopraHM4Yecknx
BELLIECTB — COMen.

35

36

M'maponua opraHnyeckmx
BELLEeCTB.

MpakTnyeckas pabota
Ne1 MonyyeHwue,
cobupaHue un
pacrno3HaBaHue rasos

37

KoHTponbHas pabota Ne
2 « dncnepcHoble
cuctembl. PacTBopbl.
Mpouecchl,
npouncxogsiiue B
pacTBopax».

38

Knaccudukaums
HeopraHM4YecKnx
BELLeCTB.

39

Knaccudukaums
OpraHN4ecKnx BeLLLECTB.




40 | Metannbl.

Oobwme xummndeckmne

41 | coicTea meTanmnos.
Oxkcumabl 1 rMapookcuabl
MeTanmnos.

42 | CamocTtosTenbHas
pabota Ne6 «CaoicTBa
mMeTanmnoB»

43 | Kopposusa meTtannos.

44 | Metannsl B npupoge.
CnocoObl nony4yeHust

45 | mertannos.

Xumum4 s-, p-

46 | snemenTos.
Xumma d- | f-

47 | anemenTos.

48 | Hemetannsbi.
CoegunHeHus
HemeTannoB: OKCUAbI,

49 | TMOpoOKCUAbl,
BOAOPOAHbIE
CoeaVHEHMS.

50 | XvUMUS HEMETannos.
Ypok obobuiatoLero

51 | MOBTOPEHMs Mo Teme:
«HemeTannbi».
3a4éT no Teme:

52 «HemeTtannbi»




53

Okcnapbl.

54

OpraHu4yeckue n
HeopraHuyeckune
KUCNOThI.

55

Cneundmyeckme
CBOWCTBa
HEeopraHM4YecKknx n
OpraHM4ecKMx KUCHOT.

56

OpraHu4yeckue n
HeopraHn4yeckme
OCHOBaHwMsl.

57

58

AMOoTEpPHbIE OpraHuye
ckne u
HeopraHnyeckune
COeANHEHMS.

Conm

59

[eHeTUYecKkas cBSA3b
OpraHM4ecKmx n
HeopraHM4YecKnx
COeNHEHNI.
CamocTosTenbHas
pabota Ne7 «BellecTBa
M X CBOWCTBa».

60

«XUMUYECKNe CBONCTBA
kncnot» lNpaktnyeckas
paboTaNe2

61

PeweHve 3agau.
CamocTtosiTensHas
paboTa

Ne8 «BeLllecTtBa, nx
CBOWCTBa».




62

MpakTnyeckasi pabota
Ne3 «Pewenne
aKcnepumMeHTanbHbIX
3aa4 Ha
naeHTnmnkaunio
OpraHN4YecKnx u
HeopraHM4YecKkux
COENHEHNNY.

63

KoHTponbHas pabota Ne
4 «BewecTtBa, nx
CBOWCTBa»

64

XnMmmna n NnpomssBoacTBo.

65

XnMmmna n NnpomsBoacTBo.

66

67

XUMUA B CENMbCKOM
X035ncTBe, ObITY,
MeguuuHe.

O600LeHne n
nosTOpeHune no Kypcy 11
knacca

68

O6o0LeHne n
nosTopeHue no kypcy 11
knacca




YYEBHO-METOAUNYECKOE OBECINEYEHUE OBPA30OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI A1 YYEHUKA

e Xumunsa, 10 knacc/ NabpmensHO.C.,
O6uecTBoCcOrpaHUMYEHHONOTBETCTBEHHOCTEIO«APODA> ;
AKuUMOHepHoeobuwecTBo«M3aaTenbcTBOo«pocBeLleHme»

eXumus, 11 knacc/ NabpuensH O.C., O6wecTBO C OrpaHN4YeHHON OTBETCTBEHHOCTbIO
«OPO®A»; AKumoHepHoe obuecTtBo «M3paTtenbcTBo «lpocBelleHne»
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METOANYECKUE MATEPUAJDbI AJ1 YYUTENA

Beeaute 1. O.C.labpuensn, I'.l.JieicoeasXunmMmnsaMetoandeckoenocobme-
6a3oBbinypoBeHb» - M.: [jpoda 2022 roga.

2. O.C.lrabpuensaH, N.r.Ocrtpoymos, «ObLas xmMua B TeCTax, 3agadax, yrnpaxHeHumsax. 11
knacc» — M.: [poda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepeskunH, A.A.YwakoBa «Xumusa 11 knacc: KOHTpOnbHblE U
npoBepoYHble paboTbl K yuebHuky». — M.: lpoda, 2021 .

4. O.C.lrabpuensaH, I.l.NbicoBa, A.l.BBegeHckas «XmMmns 11 knacc: HacTtonbHas KHura
ons yumtens». Yacte 1 — M.: Opoda, 2019 roa.

5. O.C.rabpuensn, I.I'.JieicoBa, A.l'.BeegeHckas «Xmumus 11 knacc: HactonobHas KHura
ans yumtens». Yacte 2 — M.: Opoda, 2022 roa.

6. O.C.lN'abpuensH, MN.B.PeweToB, U.I.OcTpoyMoBa «3aga4ym no XMMUu 1 cnocodbbl nx
peweHuns» - M.: «[Jpocda», 2021roa.

7. B.l'. OeHncoBa «XuMnsa 11 knacc noypoyHble nnaHbl no ydebHuky O.C.MabpuensHa,
I.I.JieicoBon» - Bonrorpaa» Yunteno 2018roa.

8. M.A.PsboBa, Y.l0.HeBckas, P.B.JInuHko «TecTbl Mo xummn 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. O0.C.N'abpwuensiH, U.I.ocTpoyMoB «XUMUYECKUNI SKCMEPUMEHT B WKone 11 knacc»; -
M.: Opoda. - 2019 roa. _

LNOPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU MHTEPHET

Beenute _BBeauTeaaHHbiehttp://www.chemnet.ru Maseta «Xumusa» n cant ans yuymtens
«Sl nay Ha yYpoK XMMum»

http://him.1september.ru EagnHas konnekuuns LLOP: NpeaMeTHas konnekuns «XmmMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
3KCNepMMeHTbIl: XuMunsa. Konnekums Poccuinckoro obueobpasoBaTenibHOro noprana
http://experiment.edu.ru AIXUMUK: canT J1.K0. Annkbeposon

http://www alhimik.ru Bcepoccuitickas onmmnuaga WKOJIbHUKOB MO XMMUN
http://chem.rusolymp.ru OpraHunyeckas XMMuUs: 3N1EKTPOHHbIN y4ebHUK ans cpegHen
LUKOSIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMWUWN: SNEKTPOHHbIN y4ebHUK
http://www hemi.nsu.ru OTKpbITbIN KOANeAX: XMMns

http://www.chemistry.ru AucraHumoHHas onnMnmMaga no XMMnK:
TENEKOMMYHMKAUNOHHbIN 06pa3oBaTenbHbI NMPOEKT






