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HNOACHUTEJBHAS 3AIIUCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qenepanuy, peaJu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbBIE MPOrpPaMMblL, 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 MOAXO0/0B K pa3pabOTKe MPOrpamMmbl MO XUMHUHU, K OINPEAENICHUIO
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,
collepKaHMsl, pPe3yJNbTaTOB OOy4deHUss W TpPeOOBAHHI K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, HPUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBBIO M TPUPOAHOM cpere. Peammsyercs Xumudeckoe o0Opa3oBaHUE
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
MO3HAHWUW TIPUPOABI U B MATEPHAIBHOW KU3HMU OOIIECTBA, a TAKKE C y4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
IPUPOBI M YeNOBEeKa, KOTopoe (PopMHUPYETCs] B XMMHH Ha OCHOBE MOHMMAaHUS
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 YacThbI0 MUPOBOU KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIICITHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3yjaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 KM IS BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Opranuueckas xumus» U «OOImass M HeopraHUYeckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHHs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOil HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npeaMeTa O0eCHeuMBAaEeT BO3MOXHOCTh PACCMOTPEHMsI BCEro MHOrooOpasus
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3Y4YEHUI0 Yy4eOHOro Marepuaia M OOyCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMUYECKUX M DIIEKTPOHHBIX
OpEICTaBIEHU O CTpoeHuu BemecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOIMYECKHU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MepBOHAYATbHbBIC
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHuUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOINYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX W METOJ0JIOTMYECKUX TMO3UIINH,



rIy0Xe TOHSATh HWCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHHMAHHWIO B3aWMOCBSI3U XUMHUU C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ pojib B IMO3HABAaTEJIbHOW M MPaKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera  «XUMHS»  JTaHHOTO  YPOBHSL  M3Y4Y€HHS OPHEHTUPOBAHO  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, IO3HABAEMOCTb MPUPOAHBIX SBJICHUNW MYyTEM 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 pemeHus 3amad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pELIeHUs] MpoOsieM, IOWCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHET0 OOIIEro 00pa3oBaHus, IPU ONpeEIeTICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOU
NEATETbHOCTA YEJI0BEKAa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH Kak BakHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOWU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M IMOHWMAHHUE CYIIHOCTH JOCTYITHBIX
00001IeHN MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHWE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

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

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA eJeH U 3a71ad U3yICHHS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHH B  OONbIIEH CTENMeHH OTHAETCS  MpeArodYTeHUE
NPAKTHYCCKON KOMIIOHEHTE COJACpXaHus OOYy4YCHHS, OPHUCHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BJIaJCIONIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMH aKTUBHOT'O TIONYYCHHS 3HAHUW W NMPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTCUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JMJIS Pa3IMYHbIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOE MECTO B T[IO3HAHWU XUMHHU, a TaKXkKe i1 OUEHKH C TO3ULHUN
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



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

dbopMUpOBaHUE U PA3BUTHE Y OOYYAIOIINXCSA ACCOIMATUBHOTO U JIOTUYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPABJICHHOCTH XUMHH, €€ BaXKHOW POJNHM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW JJIsI TPUHATHS TPAMOTHBIX pPEIIEHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIsl U3yUEHUsI XUMUU, HA 0a30BOM YpPOBHE
cpemHero oomiero oopazoBanusi, cocrabisier 136 yacos: B 10 kiacce — 68 yacoB (2
yaca B HeJento), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMu4yecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPIraHUYECKUX 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 JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMu 3aMelleHMs] W TOPEHMs), HAXOXKICHUE B IPUPOJE, IIOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOITYYEHUE U IPUMEHEHHUE.

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

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEMIIMKA TNPEICTaBUTENh AJIKUHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuy raJIoreHUPOBAHUSA UM HUTPOBAHUS), MOJyYeHHE W NMPUMEHEHHe. 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:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYECKON PaOOTHI: MOTYYCHUE ITHIICHA
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, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BELIECTB WM MTPOJYKTOB PEAKLIMN ).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpUMeHeHue. BoaopomHble CBsS3U MeEXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHAsl peakiUsi Ha MHOroaTOMHbIE CIUpPTHI). JleiicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@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 KMCIOTBI: CTPOCHUE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHUYECKHE CBOWCTBa (B3aMMOJEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

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)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM 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 Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. 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 COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX 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:
O3HAaKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
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, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIIEBOIBI, >KHPHI,
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 CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOIMYECKOTO 3aKOHA U [lepmoandyeckoi CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



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

[TonsTne o mucnepcHbIX cHcTeMax. VICTHMHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

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

Xumuueckass — peaknus. Knaccudukanuss  XUMHUECKUX — 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. XuMHUYeCKOoe paBHOBecHe. DakTOpbl, BIMAIOIINE HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS 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 pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnementoB JI. M. MenneneeBa U 0COOEHHOCTH 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 00O0JIOUEK
atoMoB MetasuioB. O6mme Qusnyeckne 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).

Pacuérnblie 3agaun.

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.

XuMHUSA U KU3Hb

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

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

UYenoBek B MHpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILIHME CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEJIOBEKA: IMpaBWjIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, Tak W TIOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SABJICHUEC.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJa, SHEPIeTUIECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEHHUSI, CKOPOCTb.

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

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

TexHomorus: XUMUYecKasi MPOMBIIIIICHHOCTh, METATYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMEeTHbIM U HpeaMeTHbiM). HaydHo-meroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHMs MpeaMera «XuMHUsS» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHIO;

HAJIMYKU€ MOTUBALIUU K O0YUEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI MpeaAMeTra «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOW JAESATEIIBHOCTU B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAaHOBIECHUS JINYHOCTHU
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHON M MNPAKTUYECKOW JEATETbHOCTH
0o0y4JarommMxcs 1Mo peaju3aiyy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1ay, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[IEHHOCTHOT'O OTHOILIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
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-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TTOBEICHHUS;

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

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE IMOCHEACTBUM 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOIoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUN W HENPUSITUS BPEAHBIX NPUBBIUEK (YHOTpEOJICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHUU NPaKTUYECKUX 3a]ay
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



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

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U Pe3yJIbTaTaM TPYIOBOM 1EATENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0JI0rH4ecKOro BOCIIUTAHMA:

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

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

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJNb30BAHUSA JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
NOCJIECTBUS NMPEANIPUHUMAEMBIX IEUCTBUI U MPEAOTBPALIAT HX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HUACOJIOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau 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
IIPUPOJHOIO PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ TyMaHWCTHUYECKON HAIPAaBICHHOCTH W BaXXHOM pOJIK B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, O0OECIIEUCHHH YCIOBUU
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

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



NoJTydaeMble 3HAHMS ISl aHAJIM3a M OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETr0 MUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSX;

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 TPyJ/la B Pa3auYHbIX chepax mpodeccruoHaTIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

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

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

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

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

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

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATIbLHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U yCTaHABIMBAaTh UX B3aWMMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACNIbHBIX (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, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJIEIIBHBIE NPEICTABICHUS JJI BBISIBJICHHS 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(HOPMYIUPOBAaHHBIE BOMPOCHI B KadyecTBE HMHCTPYMEHTa
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMs HaOII0JaTh 32 XOA0M
IpoIECCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTb OMBIT 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-
NOMyJsipHAsl JUTEPATypa XHUMHYECKOrO COJAEpXaHUSA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



(GbOpMyIHpOBaTh 3aMPOChl U MPUMEHATH Pa3JIMYHBIC METOAbI MPU TIOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

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

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

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

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

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, peaIM3allui y4eOHOTO POeKTa M (OPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ 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 ¢ Y4E€TOM TMOJIyYeHHS 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  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIbBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTHUECKUNA P, TOMOJIOTH, YIJIE€BOAOPOMbI,
KHCIIOPOJIT U a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, IMOIUMEP, 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 IMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISATh XapaKTEPHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIII0J103a, TTUIUH);

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



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIaCCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH, ITWJIEH, MPOIWJIEH, AlETUJICH,
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 MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHM 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 YMEHHH TIPOBOJAUTH BBIYUCICHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHMH 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, CBSI3aHHBIX C BEIIECTBAMU U HUX
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
XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus O€IKOB MPU HAarpeBaHWH, I[BETHBIE pEakiMu OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii u GopmMyIUpoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

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



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEAEHUST B OBITY U TPYIOBOM JNEATENBHOCTH B IENAX
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 TNPEAOTBPAICHUS KX BPEOHOTO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHUMUUA B TIO3HAHWUH SBJICHUU
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  XMMHWYECKUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTNYECKas, BOJOPOIHAS ), KpUCTA/NINUeCcKas peniéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiMi, XUMUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 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 IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE NPU3HAKH TOHSATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMyJ BELIECTB M  ypPaBHEHMM  XHMHUYECKHUX  PEaAKLUH,
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 YMEHUH OMpPEAENATh BAIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUITMUECKas), XapakTep cpebl B BOAHBIX paCTBOPaX 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,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

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

c(OPMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOIB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U MX COCAUHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBS3M MEXKIY HEOPTaHWYECKUMU
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 peakuuu, U3MEHEHHIO CTEIEHEH OKHUCICHHUS! 3JIEMEHTOB, OOpaTUMOCTU
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHMS pPEAKUUl pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh yYMEHWUN TPOBOJUTH PEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeiicTBus (npuniui Jle [larenbe);

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 XUMHUUIECKOTO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYACTBYIOIIMX 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 jgabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKE TMpaBWiIa OOpaIlEeHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE Cpeabl PacTBOPOB BEUIECTB C IOMOIIBK) YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a7ad 10
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIMX pEaKIUid U (OPMYIHPOBATH BHIBOALI HA OCHOBE
3THUX PE3yJIbTATOB;

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



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e71eco00pa3Horo TOBEASHUS B OBITY M TPYAOBOM JEITENBHOCTH B IEIAX
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
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

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

JUISL  CHEeNbIX M CIa0OBUIANIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HanmenoBanue pa3iesioB 1 TeM (undposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Paspnea 1. IloBTOopenue 3a kypc 9 kiaacca
1.1 IIOBTOPEHME 3a Kypc 9 Kiacca 4 1 0
Hroro 4
Pa3nea 2. Teopernueckue 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopust
21 CTPOCHUS OPraHUYECKUX COSTUHEHUN A. 5 0 0
M. bytiepoBa
Wroro no pazueny 5
Pa3pnen 3. Yriesonopoasl
3.1 [IpenenbHbBIE YTIAEBOAOPOIBI — AJTKAHBI 3 0 0
HenpenenbHble yriieBOAOPOIbI: aJTIKEHBI,
3.2 peat YHIEROIOPOR 14 0 1
aJIKa/IneHbl, ATKUHBI
3.3 ApoMaTH4eCcKHUe YIrieBOA0PObI 4 0 0
3.4 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U 3 1 0
' UX nepepadoTka
Hroro no pazgeny 24
Paspnen 4. Kuciiopoacoaep:kamue opranHnyecKue coeInHeHust
4.1 Crouptel. Genon 6 0 0




Anpneruasl. KapOoHOBBIE KHCIIOTHI.

4.2 Croxubie 3(hUpHI 14

4.3 YrineBoasl 3
Hroro no pazneny 23
Pa3znen 5. Azorcogepxamme opranuyeckue coeIuHeHus

5.1 AmuHBI. AMUHOKHUCITOTHI. benkn 7
Hroro no pazneny 7
Pa3znen 6. BoicokoMosieKyJISIpHbIE COeINHEHUS

6.1 [Tractmaccel. Kayayku. Bosokna 5
Hroro no pazgeny 3)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
1.1 [oBTopenwue 3a kype 10 xmacca 5 0 0
Crpoenune atoMoB. Ilepuoanyeckuii 3aKoH
1.2 u [leproanyeckas cucTeMa XUMHIECKUX 5 0 0
anemenToB JI. 1. MenneneeBa
13 Crpoenue BemiectBa. MHOTOOOpa3zue 5 0 0
BEIIICCTB
1.4 XUMUYECKUE peaKIiu 10 1 1
Hroro o pasueny 25
Pa3nea 2. Heopranmueckasi xumust
21 Mertannsl 14
2.2 Hemeramnsr 21
53 CBsI3b HEOPTAHMUYECKHUX M OPTaHUICCKIX 4 0 0
BEIIICCTB
Hroro no pazneny 39
Pa3zgea 3. Xumus 4 ;Ku3HL
3.1 XHUMHS U )KH3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonauvecTBo yacoB Bocnura- DIeKTPOHHbIE
Ne Tema ypoka Kontpo | IlpakTn Hara TeJbHbIN undpoBbIie
n/n Bcero JIbHBIE YyecKue N3Y4YeHM s KOMIIO- o0pa3oBaTe/bHbIE
padoTbl | padoThI HEHT pecypcbl
IToBTOpenue 3a kypc 9 knacca. Teopus bubnuoreka [IOK
1 1 0 0 04.09.2024
SJIC. OBP. https://myschool.edu.ru/
2 XUMHUECKUE CBOMCTBA HEMETAILIOB. 1 0 0 06.09.2024 bubamorexa [IOK
https://myschool.edu.ru/
3 XUMHUYECKUE CBOMCTBA METAJLIOB 1 0 0 11.09.2024 buommorexa LOK
https://myschool.edu.ru/
4 Bxonnas koHTposbHas pabota 1 1 0 13.09.2024
but6mmoreka [IOK
) BBenenue B OpraHnyeckyro XuMHUIO 1 0 0 18.09.2024 htts://myschool.edu.ru/
5 [Ipeamer opraHn4eckoil XumMuH, eé 1 0 0 20.09.2024 1,2,3,7 bubmmorexa [IOK
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE https://myschool.edu.ru/
Teopust CTpoeHUST OpTaHUYECKUX 1,2,3,7 Eub 1OK
. " nonroTeKa
7 coenunenuit A. M. Bytiepoga, eé 1 0 0 25.09.2024 httos://mvschool.edu.ru/
OCHOBHBIC TTOJIOKCHHSI
8 [IpencraBienue o K1accuPpUKAUU 1 0 0 9709.2024 bu6nmoreka [IOK
OpPraHUYECKUX BEIIECCTB. https://myschool.edu.ru/
Homenknatypa (cucremarnueckas) u 7 Eub OK
9 TpPUBHAJIbHBIE Ha3BaHUsI OPraHUYECKUX 1 0 0 02.10.2024 nommorexa L
https://myschool.edu.ru/
BELIECTB.
10 AJKaHBI: COCTaBVI/I CTPOEHHE, 1 0 0 04.10.2024 bubnmoreka [IOK
TOMOJIOTUYECKUN PAJT https://myschool.edu.ru/
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Mertan u 3TaH — npocTeume

bubmuorexa [IOK

11 09.10.2024
MPEICTABUTENN aJTKAaHOB https://myschool.edu.ru/
12 XHUMHYECKHE CBOMCTBA AJIKAHOB 11.10.2024 bubmmorexa HOK
https://myschool.edu.ru/
13 AJIKEHBI: COCTaB U CTPOEHHE, CBOHCTBA 16.10.2024 bubmorexa OK
https://myschool.edu.ru/
14 Pemenwe 3a1a4 Ha BEIBO (DOPMYIT TTO 18.10.2024
MPOJYKTaM CTOpaHUs
15 OTHJEH U IPONUIEH — MPOCTENIINE 93.10.2024 bubnuoreka [IOK
MPEICTABUTENIN aTKEHOB https://myschool.edu.ru/
16 XUMHYECKHE CBOMCTBA AJIKEHOB 25.10.2024 bubmorexa LOK
https://myschool.edu.ru/
17 XUMHYECKHE CBOMCTBA AJIKEHOB 06.11.2024 bubmmorexa HOK
https://myschool.edu.ru/
ITpakTrueckas padota Ne 1. 4,5,6
18 «ITomydeHnue sTUIEHA U U3YYCHHE €TO 08.11.2024
CBOMCTB»
Anxanuensl. byranuen-1,3 u 6
bu6nuoreka [IOK
19 MeTminOyTaaueH-1,3. [lomyuenue 13.11.2024 httos://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U PEe3UHBI
20 XUMHYECKHE CBOMCTBA AJIKAJUEHOB 15.11.2024 bubmorexa [IOK
https://myschool.edu.ru/
21 XHUMHYECKHE CBOMCTBA AJIKAJIUEHOB 20.11.2024 bubmorexa [IOK
https://myschool.edu.ru/
29 PemeHI/Ieu 3a/1a4 Ha BBIBOJ (hopMyJT 1O 99 11.2024
MacCOBOM J0J€e
93 AJIKHMHBI: COCTaB U 0COOCHHOCTH 97 11.2024 bu6mmoreka [IOK

CTpOCHHA, TOMOJIOTMYECKHI pAaa.

https://myschool.edu.ru/
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AlleTHIeH — MPOCTEUIIIHIA
MIPEeACTaBUTENh AJIKHHOB

24 XUMHUYECKHe CBOMCTBA aJIKHHOB 29.11.2024 bubmmorexa [I0K
https://myschool.edu.ru/
25 XHUMHYECKHE CBOMCTBA aJIKWHOB 04.12.2024 bubmorexa OK
https://myschool.edu.ru/
26 BBI‘II/ICJ'IGHI/IUSI 10 YPaBHEHHUIO 06.12.2024
XUMHUYECKON peaKIiu
97 ApeHbl: 6€H301 ¥ TOIYOI. 11.12.2024 4,6 bubnmorexa [IOK
TOKCMYHOCTH apeHOB https://myschool.edu.ru/
28 XUMHYeCKHe CBOMCTBA apeHOB 13.12.2024 bubnmorexa [IOK
https://myschool.edu.ru/
29 XUMHYECKHE CBOMCTBA apEHOB 18.12.2024 bubmmorexa LIOK
https://myschool.edu.ru/
['eneTnyeckas CBS3b YriIeBOJIOPOAOB,
30 MIPUHAIJISKAIINAX K z;anHi[n\f ! 20.12.2024 bubmorera [IOK
prHan B P o https://myschool.edu.ru/
KJIaccam
[IpupoaHbie HCTOYHUKH 1,45,6
31 YIIIEBOIOPOAOB: IPUPOIHBIN ra3 u 9512 2024 bubnmoreka [IOK
MONyTHBIE HE(TAHBIC Ta3bl, HEPTh U https://myschool.edu.ru/
IPOAYKTHI €€ nepepaboTKu
[TpupoiHbIE HCTOUHUKH 1,4,5,6
39 YTIIEBOAOPOAOB: IIPUPOIHBIN I'a3 U 9712 2024 bubnuoreka [IOK
MONYyTHBIE HE(TAHBIC Ta3bl, HEPTh U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKH
K 02
33 OHTpOJBHAs pabota Ne2 1o paznerny 10.01.2025
«YTIIeBOIOPOABD)
34 [IpenenbHBIE OTHOATOMHBIC CITUPTHI: 15.01.2025 3,4 bu6nuoreka [IOK
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METAHOJI U DTaHOJI. Boz[opolea;I CBA3b

https://myschool.edu.ru/

35 MHOroaTroMHbI€ CIIUPTHI: 17.01.2025 bu6nuorexa LIOK
ATUJICHTJIMKOJIb U TJIMLIEPUH https://myschool.edu.ru/
36 XMMHYECKUE CBOWCTBA CITUPTOB 22.01.2025 buommorexa LOK
https://myschool.edu.ru/
37 XUMHYeCKUE CBOWCTBA CTUPTOB 24.01.2025 bubmmorexa [HOK
https://myschool.edu.ru/
DeHOII: CTPOCHUE MOJIEKYJIBL, Bu6 OK
38 ¢du3nueckre 1 XUMHUYECKUE CBOMCTBRA, 29.01.2025 nomorexa
https://myschool.edu.ru/
MpPUMEHEHHE
39 Xumuueckue cBoicTBa (heHoma 31.01.2025 bubnmorexa [IOK
https://myschool.edu.ru/
40 Anpbreruasl: GopManbaeTua u 05.02.2025 bubnuoreka [IOK
areTalIbaerua. AeToH https://myschool.edu.ru/
41 XUMHYECKHE CBOMCTBA AJIBIETHUIOB 07.02.2025 bubmmorexa [IOK
https://myschool.edu.ru/
42 XHUMHYECKHE CBOUCTBA AJILIETUIOB 12.02.2025 bubmorexa LIOK
https://myschool.edu.ru/
OnHOOCHOBHEIE MpEeNIbHbIE Eub 10K
nonuoTeKa
43 KapOOHOBBIC KMCJIOTHI: MypaBbUHAS 1 14.02.2025 htts://myschool.edu.ru/
YKCyCHast
44 XUMUYECKHE CBOMCTBA KAPOOHOBBIX 10.02.2025 bu6nuoreka [IOK
KHCIIOT https://myschool.edu.ru/
45 XHUMHYECKHE CBOMCTBA KApOOHOBBIX 91.02.2025 bubnmoreka [IOK
KHCJIOT https://myschool.edu.ru/
o2, i 4,5,6
46 IIpaxTnueckas pa6voTa Ne 2. «CBolicTBa 96.02.2025
pacTBOpa YKCYCHOU KHUCTOTBI»
47 CreapuHOBasi ¥ OJICHHOBAsSI KHCIIOTHI, 28.02.2025 bubmuorexa [IOK
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KaK IPeICTABUTEIN BBICIINX
KapOOHOBBIX KUCIIOT

https://myschool.edu.ru/

48 Mpbuia kak conu BHcmni{ KapOOHOBBIX 05.03.2025 6 bubmuorexa [IOK
KHCJIOT, UX MOIOIIee JIeHCTBIE https://myschool.edu.ru/
C
JIO’KHBIE 2(UPBI KaK MTPOU3BOIHBIC Bu6morexa [OK
49 KapOOHOBBIX KUCIIOT. [ uapom3 07.03.2025
https://myschool.edu.ru/
CJIOKHBIX 3(pHUpoB
50 XUMHUYECKUE CBOMCTBA CIIOKHBIX 12.03.2025 bubmuotexa [JOK
3¢upoB https://myschool.edu.ru/
51 XUMHYECKHE CBOMCTBA CIIOKHBIX 14.03.2025 bu6nuoreka [IOK
3¢upoB https://myschool.edu.ru/
59 Kupsl: ruiponaun3, NnpuMeEHEHHE, 19.03.2025 4,6 bubnuoreka [IOK
OmoJIOrHYecKast PoJIb )KHPOB https://myschool.edu.ru/
53 XUMHYeCcKue CBOWCTBA KUPOB 21.03.2025 bubamorexa LIOK
https://myschool.edu.ru/
YrieBoabl: cocTaB, KiIacCUpUKAIIH. 4.6
N bubmuorexa [IOK
54 Baxueiiiue npeactaBuTenu: Ti0K03a, 02.04.2025
https://myschool.edu.ru/
bpykTo3a, caxaposa
55 Kpaxman u nemutono3a Kak mpupoIHbIe 04.04.2025 6 bubnunoreka [IOK
MIOJINMEPBI https://myschool.edu.ru/
Konrponsnas padora Ne3 no pazneny
56 «Kucnopoaconepxalire opraHuuecKue 09.04.2025
COCTMHEHUS
57 AMWHBI: METHJIAMUH 1 aHWINH 11.04.2025 bubmmorexa LIOK
https://myschool.edu.ru/
58 XUMHUYECKHe CBOMCTBa aMUHOB 16.04.2025 bubmorexa OK
https://myschool.edu.ru/
59 XUMHUYECKHEe CBOMCTBA aMHUHOB 18.04.2025 bu6mmoreka [IOK
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AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE

https://myschool.edu.ru/

60 OpraHUYECKHUE COCTMHEHUS, HX 1 23.04.2025 bubmorexa HOK
https://myschool.edu.ru/
Ouosoruueckoe 3HaueHnue. IlenTumnl
61 XHUMHYECKUE CBOMCTBA aMHUHOKHCIIOT 1 25.04.2025 bubmorexa OK
https://myschool.edu.ru/
62 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT 1 30.04.2025 bubamorexa [HIOK
https://myschool.edu.ru/
63 benku xkak npupoHbIe 1 02.05.2025 4,6 bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS https://myschool.edu.ru/
64 OCHOBHBIE TOHATUSI XUMUHU ) 1 07.05.2025 bubmuorexa [IOK
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN https://myschool.edu.ru/
OcCHOBHBIE METOJIbI CHHTE3a 6 Eub OK
65 BBICOKOMOJIEKYJISIPHBIX COETUHEHUH. 1 14.05.2025 mommorexa L1
https://myschool.edu.ru/
[TnacTmacchl, KaydyKd, BOJIOKHA
66 ['ogoBast KOHTpOJIBHAS paboTa 1 16.05.2025
67 ?606H1€HI/I€ 3HAHUU I'I(?l Kypcy 1 91.05.2025
Oprannyeckasi XUMHUS
68 ?606H16HI/I€ 3HaHUI non Kypcy 1 93.05.2025
Opranndeckas XuMus
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KVIACC

KonnyecrBo yacos Bocnura- DJIeKTPOHHbBIE
Ne Konrpo  Ilpakru = [Hara TeIBHBIH | nudpoBbIe
Tema ypoka
n/n Bcero @ JibHBIE yeckue U3Yy4eHU s KOMIIO- o0pa3oBaTesibHbIE
padorbl | padoTHI HEHT pecypcbl

[ToBTOpenue 3a kypc 10 knacca. bu6muoreka [IOK

1 OCHOBHBIE TI0JI0KEHUE Teoupym CTPOCHUS 1 04.09.2024 https://myschool.edu.ru/
OpraHMYECKUX COeAMHEHUNH A.M.
byrneposa

but6mmoreka [IOK
2 Tpenenbubie YB 1 06.09.2024 https://myschool.edu.ru/
bubmnoreka [JOK

3 Henpenenenrie YB 1 11.09.2024 https://myschool.edu.ru/
Kucnoponconepskamue opraHu4ecKre bubnnorexa 1IOK

4 COeIMHEHNUS 1 13.09.2024 https://myschool.edu.ru/

5 BxoaHast kKoHTpoJIbHAs1 padoTa 1 1 18.09.2024

5 XUMUYECKUH DIIEMEHT. ATOM. 1 20.09.2024 7 bubmoreka [IOK
DJIEKTPOHHAs KOH(UIypaIus aTOMOB R https://myschool.edu.ru/
Pacnipenenenue 351eKTpOHOB 1O 7 bubmorexa IIOK

7 opGHTaISIM 1 25.09.2024 https://myschool.edu.ru/

3 Pacnpenenenue 351€KTpOHOB 110 1 27 09.2024 7 bubmmoreka [IOK
opoHTAILIM. oI https://myschool.edu.ru/

9 [lepunonnueckuii 3aKoH 1 1 02.10.2024 1,2,3 bubnunorexa LIOK

Hepnonnqecmﬂ CUCTEMA XMUMHUYCCKHUX
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snemenToB JI. . MenaeneeBa, ux cB3b
C COBPEMEHHOW TeOpHel CTpOSHUS
aTOMOB

https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEJIMHEHUH 10 TPYIIaM U MEePUOJIaM.

bubnaunorexa LIOK
https://myschool.edu.ru/

10 04.10.2024
3HaueHUE TIEPUOTHIECKOTO 3aKOHA U
CHUCTEMBI XUMUUYECKUX d1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTUU HAYKU
3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 110 bubmorexa [IOK

11 cxn 09.10.2024 https://myschool.edu.ru/
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB TI0 butmorexa LIOK

12 ICxXn 11.10.2024 https://myschool.edu.ru/
Crpoenue BemiecTBa. XuMHUUYECKast bu6anoreka LIOK

13 CBSI3b, €€ BUJIBI; MexaHI/I3N£BI 16.10.2024 https://myschool.edu.ru/
00pa30oBaHUs KOBAJIEHTHOW CBSA3H.
Bopopoanas cBs3b
BaneHTHOCTE. bubanoreka LIOK

14 DNeKTpOoOTpULIaTeNbHOCTh. CTENeHb 18.10.2024 https://myschool.edu.ru/
OKHCJIeHHUs. BemecTBa MONIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS
[lonsiTe 0 TUCHIEPCHBIX CUCTEMAX. bu6nmuoreka [IOK

15 VcTuHHBIC ¥ KOJJIOUIHBIC PACTBOPHI. 23.10.2024 https://myschool.edu.ru/
MaccoBas 10Jig BEIIECTBa B pacTBOPE

but6mmoreka [IOK
16 JlucriepcHbIe CHCTEMBI 25.10.2024 https://myschool.edu.ru/
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Knaccudukanus u HoMeHKIIaTypa
HEOPTaHMYECKUX COCTUHEHUH.

butmmoreka [IOK
https://myschool.edu.ru/

17 06.11.2024
I'eneTnyeckas CBS3b HEOPraHUICSCKHUX
BEIIECTB, PA3JTUYHBIX KJIACCOB
Kiaccudukanus XuMHUYeCKuX peakiyii B butmmoreka [JOK
HEOPraHUYECKON U OpraHUYECKON https://myschool.edu.ru/
18 XUMHH. 3aKOH COXPaHEHHS MacChl 08.11.2024
BEIIECTB; 3aKOH COXPaHEHUS U
MIPEeBPAIIECHUS YHEPTUU TIPU XUMHUECKHUX
peaKIusIx
19 CxopocTb peakiun. O6paTuMbie 13.11.2024 56 BH6J_H/IOTGK3 HOK
peakiuu. XUMHUYECKOE paBHOBECHUE o hitps://myschool.edu.ru/
20 Pemenue 33721 1 CKOPOCTE 15.11.9024 E::ri?;lr:/‘:ﬁo]jloel;u »
XUMHUYECKON peaKinu : -
[TpakTraeckas padora Ne 1. «Bnusiaue bubnaunorexa LIOK
21 pa3nUYHbIX (PaKTOPOB HA CKOPOCTh 20.11.2024 https://myschool.edu.ru/
XUMUYECKON PEaKIIUM»
DIEeKTPOUTHYECKAsT JUCCOIHALIHS. bubnuorexa [JOK
[lonsiTHE O BOJOPOJHOM IOKa3aTele https://myschool.edu.ru/
22 (pH) pactBopa. Peakiiuu noHHOTO 22.11.2024
obmeHa. ['uapoau3 opraHnYecKux u
HEOPTraHMYECKUX BEIIECTB
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC but6mmoreka [IOK
23 peakuuu. [TonsiTue 06 anexTpomnmse 27.11.2024 https://myschool.edu.ru/
pacIuIaBoB U pacTBOPOB CoJei
OKHUCIHMTENEHO-BOCCTAHOBUTEIIBHBIE bubmmorexa [IOK
24 29.11.2024 https://myschool.edu.ru/

pCaKknu
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OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC

butmmoreka [IOK

25 04.12.2024 .
peaKiu https://myschool.edu.ru/
bubmuoreka [JOK
26 ['uppomms 06.12.2024 https://myschool.edu.ru/
K )
97 OHTpoJsIbHAs paboTta Ne2 o pazneny 11.12.2024
«TeopeTndecknue OCHOBBI XUMUM)»
MeTtannisl, UX MOJIOKEHHUE B bubnuoreka [JOK
[Tepuoauueckoil cucreMe XUMUYECKUX https://myschool.edu.ru/
28 anemenToB /1. . MenpeneeBa u 13.12.2024
0COOCHHOCTH CTpOCHHUs aToMOB. O01IHe
(bu3nueckre CBOMCTBa METAIIIOB
CrnaBbl METAIIOB. but6mmoreka [IOK
29 DIIEKTPOXUMHIECKHUI PSIT HATIPSKEHHUI 18.12.2024 https://myschool.edu.ru/
METaJIJIOB
30 XUMHUeCKHE CBOWCTBA MIETOYHBIX 20.12.2024 Butmmoreka [IOK
METAIIOR Lo https://myschool.edu.ru/
XuUMHYECKHE CBOICTBA bu6anorexa LIOK
31 [IEJI0YHO3EMEIBLHBIX METAJIJIOB M MX 25.12.2024 https://myschool.edu.ru/
COCJIMHEHU I
but6mmoreka [IOK
32 XUMHUYECKUE CBOICTBA AIIFOMUHUS 27.12.2024 https://myschool.edu.ru/
but6mmoreka [IOK
33 XWMHYECKUE CBOMCTBA MapraHia 10.01.2025 https://myschool.edu.ru/
bubmmoreka [JOK
34 XHUMHUECKUE CBOMCTBA MapraHia 15.01.2025

https://myschool.edu.ru/
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XUMHYECKHE CBOMCTBA XpOMa U €ro

butmmoreka [IOK

35 COEIMHEHU N 17.01.2025 https://myschool.edu.ru/
XuMHYECKHEe CBONCTBA XPOMa U €To bubmorexa [IOK

36 COeIMHEHUN 22.01.2025 https://myschool.edu.ru/
XuUMHYECKHE CBOMCTBA MEIU U €€ bubimorexa [IOK

37 COEVHEHUMN 24.01.2025 https://myschool.edu.ru/
XUMUUYECKHE CBONCTBA JKeJIe3a U €Er0 bubmmoreka IIOK

38 COEIUHEHUN 29.01.2025 https://myschool.edu.ru/
XuMHYecKHe CBOICTBA Kejle3a U ero bu6mmorexa IOK

39 COeMHEHUI 31.01.2025 https://myschool.edu.ru/
XUMUYeCKIEe CBOMCTBA IUHKA U €TO Bbubmorexa 1IOK

40 COEIMHEHUN 05.02.2025 https://myschool.edu.ru/
[IpaxTrueckas pabora Ne 2. "Pemienue

41 9KCIIEPUMEHTAIIBHBIX 3aJa4 110 TEME 07.02.2025
«MeTtamib»"
Hemerannpl, nx nojiokeHue B butmmoreka [IOK

42 [Tepuoauueckoil cucreMe XUMUYECKUX 12.02.2025 https://myschool.edu.ru/
anemenToB JI. . Menpeneesa u
0COOCHHOCTH CTPOCHUSI AaTOMOB
du3nyeckue CBOMCTBA HEMETAIIOB. bu6mmoreka [JOK

43 Annorponusi HeMeTauIoB (Ha IpuUMepe 14.02.2025 https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hochopa u yriaeposia)

bubmmoreka [JOK
44 l"anorensl, UX XMMUYECKUE CBOMCTBA. 19.02.2025 https://myschool.edu.ru/
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butmmoreka [IOK

45 l"anorensl, UX XUMHUYECKHUE CBOMCTBA. 21.02.2025 https://myschool.edu.ru/
XuMHYECKHEe CBOMCTBA CEPhI U €€ bubmorexa [IOK
46 COEIVHEHUN 26.02.2025 https://myschool.edu.ru/
. bu6anorexa LIOK
XUMUYECKUE CBOMCTBA CEPHI U €€
47 COEIMHEHUN 28.02.2025 https://myschool.edu.ru/
5,6 bubaunoreka [JOK
48 Cepnast kcnora. 05.03.2025 https://myschool.edu.ru/
bu6mmoreka [JOK
49 XuMHUUYECKHE CBONCTBA a30Ta 07.03.2025 https://myschool.edu.ru/
o o bubnunorexa LIOK
XUMHUECKHE CBOWCTBA COCAMHCHUN
S0 a3oTa 12.03.2025 https://myschool.edu.ru/
N o but6mmoreka [IOK
XHUMHUYECKHE CBOMCTBA COCAMHEHHUI
>1 asora 14.03.2025 https://myschool.edu.ru/
Asotnas xucnora. Conu a30THOM 5,6 bubmuroreka [TOK
52 KUCJIOTBI 19.03.2025 https://myschool.edu.ru/
Xumuueckue coiicta hpocdopa u ero bubanorexa IIOK
>3 COEIVHEHUN 21.03.2025 https://myschool.edu.ru/
Xumunueckue cBoiictsa (ochopa u ero bubmmorexa IIOK
>4 COEIMHEHUN 02.04.2025 https://myschool.edu.ru/
but6mmoreka [IOK
55 VYriepoa v ero cCoeTMHEHUS 04.04.2025

https://myschool.edu.ru/
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butmmoreka [IOK

56 Vriepos u ero coeTMHEHUs 09.04.2025 https://myschool.edu.ru/
bubmuoreka [JOK
57 Kpemnwuii u ero coennHeHHs 11.04.2025 https://myschool.edu.ru/
bu6anorexa LIOK
58 Kpemnwuii u ero coennHenus 16.04.2025 https://myschool.edu.ru/
59 [IpuMeHeHNe BaKHEHIIMX HEMETAILIOB 18.04.2025 56 brbmmorexa LIOK
- U https://myschool.edu.ru/
Ipaktuyeckas padora Ne 3. «Pemenune
60 IKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME 23.04.2025
"Hemertanmsi"»
O06o0061IeHre U ccTeMaTU3alus 3HaHUH
61 no teme «Hemeraiby. BLI‘{I/ICJICIjI/ISI o 95 04.2025 but6mmoreka [IOK
YPaBHECHUSIM XUMHYECKUX PEAKIINHN U https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI
KonTponbhas padora Ne3 no temam
62 «Meranen i . 30.04.2025
«Hemeranneiy/Beepoccuiickas
MpoBepoYHas padbora
Heoprannueckue u oprannueckue bubmuoreka [{IOK
63 KucioTel. Heopranuyeckue u 02.05.2025 https://myschool.edu.ru/
OpraHHYECKHE OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE U bubmuoreka [JOK
64 OPraHNYeCKHE COCTMHEHUS. 07.05.2025 https://myschool.edu.ru/

I'enernueckas cBSI3b HCOPTraHNMYCCKUX N
OpraHN4Y€CKUX BCIICCTB
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Poie xumun B o0ecieueHnn 45,6 butmmoreka [IOK
65 31<onomz1ec1<0171, SHEPreTHYECKON 1 1 14.05.2025 https://myschool.edu.ru/
MUIIEBON O€30TIACHOCTH, PA3BUTHUH
MEIUALTUHBI
[IpencraBienust 06 OOIMKUX HAYYHBIX 45,6 butmmoreka [JOK
66 NPUHIKAIAX TPOMBIIIIEHHOTO 1 16.05.2025 https://myschool.edu.ru/
MOJTYYEHUST BRXKHCHIIINX BEIICCTB
3 butmmoreka [IOK
67 UenoBek B MUpE BEUIECTB U MAaTEPHAIIOB 1 21.05.2025 https://myschool.edu.ru/
3,4,6 bubmunoreka [JOK
68 XuMHs ¥ 370pOBBE YEIIOBEKA 1 23.05.2025 https://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 68

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

* Xumus / I'abpuensan O.C., OctpoymoB U.T'., Cnaakxos C.A., AKiiMoHEepHOE

obmectBo «M3aaTenscTBO «lIpocBereHne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumus/ O.C. I'abpuensin, U.I'. Octpoymona. C.A. CnaakoB - MockBa
"I[IpocBenienne”

Hauana xumun/ H.E. Ky3emenko, B.B. Epemun, B.A. ITonkos. Yacts 2 -
Mocksa, m3narensckuii 1om "OHUKC 21 Bek"

Oprannueckas xumus/ B.M. Tloranos, C.H. Tatapuauuk - MockBa "Xumus"
Oprannueckas xumusa/ B.M. Iloranos - Mocksa "[Ipocsemienue"

KonTponbshbie u npoBepounbie padotsl o xumuu /H.H. IN'apa, M.B. 3yeBa -

Mockga "JIpoda"

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuurens «5 uay Ha ypok
XAMHN)

http://him.1september.ru Equnas xomnekuus LIOP: TIpeamerHast KoyuteKius
«XUMHUA»

http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE



skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeiabHOro
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit
http://www alhimik.ru Beepoccuiickast omummnuaa mKoJI5HUKOB 110 XUMHH
http://chem.rusolymp.ru Opraaudeckasi XUMHS: SJIEKTPOHHBIA YU4EOHUK IS

CPEIHEN ILIKOJIbI
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