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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
Qdenepanuy, peagu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE NPOrpPaMMbl, 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 OO0y4YeHUss W TpPeOOBAHMI K YpPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOYEBBIX I[EHHOCTEH, MHPUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3J0pOBbI0O M MOPUPOJHON cpene. Peammsyercs XuMmMuyueckoe o0O0pa3oBaHUE
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 IUBWJIM3AIMHU, 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 (PopMUPYETCs] 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 YacThI0 MUPOBOM 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, HEOOXOAUMYI0 WM IS BBIPAOOTKH  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
npeaMera O0ECHeuMBAaeT BO3MOXHOCTbh 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 CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
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 00Iero oOpa3oBaHus MepBOHAYATbHbBIE
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 HW3YYEHHBII Ha YpPOBHE OCHOBHOI'O 0O0IIEro 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
JPYrUMHM HayKaMmH, PacKpbIBalOT €€ pojib B IMO3HABATEIbHOW M MPaKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OPHUEHTUPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
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  W3Y4Y€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, TIO3HABAEMOCTb 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 pemieHus 3amad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3AINU
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: peUIeHUs] MpoOsieM, IOMCKa, 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
oOpa3oBaHusl, TaK U Ha YPOBHE CPEAHEr0 0o0IIero o0pa3oBaHus, IPU ONpeIeTICHUU
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
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.) sBsIIOTCS:

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 TMOHMMAHHUE 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 O0palleHus ¢ 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 CTENMEeHH OTHAETCS  MpeAnodYTeHUE
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 TIOJYYCHHS 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  WHTCUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 0OydarouIMxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B T[IO3HAHWU XUMHH, a TaKXkKe i1 OLUEHKHM C TMO3ULUU
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00y4YarIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MMPUOOpPETATh 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 OOYYAIOIINXCA 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
HANPABJICHHOCTH XUMHH, €€ BaXKHOW POJM B PEIICHUH TIIOOATBHBIX MPOoOJIeM
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 TOJIYYEHHBIX 3HAHUW JJISI TPUHATHS TPAMOTHBIX pENIEHUN 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 XUMHUHU, HA 0230BOM YpPOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMHUYECKHM 3leMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeesieHus] JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DIEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[Tepuognueckuii 3akoH u llepuoanyeckass cucremMa XUMHUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHA U llepuoandeckoil cCUCTEMBbI
xumuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEIIECTB MO TpYINaM M TepHoaM.
3HaueHue NePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIPHASI U TOJISIpHAs, MOHHAs, MeTaJimyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
akienTopHelil). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus1. MIoHbI: KATHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJIAPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBONMCTBA BEUIECTB OT THIA KPUCTAIUIMYECKON PEIIETKY.

[lonaTne o aucnepcHbIXx cucrtemax. VICTUHHBIE M KOJUIOWJIHBIE PacTBOPHI.
MaccoBas 1015 BEMIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUM. Howmenknarypa
HEOPraHWYECKUX BelecTB. [eHeruyeckass CBA3b HEOPraHUYECKUX BEIIECTB,
IPUHAIIEKAIIMNX K PA3JTUYHBIM KJIACCaM.

Xumuueckast — peakuus.  Knaccudukanus  XMMHUYECKUX — peakuudid B
HEOPraHMYE€CKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUS MAaCChl BEILIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUU IPU XUMHUUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuUMHUYECKO€ paBHOBecHe. DaKTOpbl, BIMSIOIIMNE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larenbe.

OnexTponutudeckas aucconuanus. CuiabHbie U cnalblie 3meKTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpaIbHAas, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanus Taonui «lleprogudeckas cucrema XUMHYeCKux 3nemeHToB [[. U.
MeHneneeBa», M3ydeHHE MOJeNel KPUCTAJUTMYECKUX PEMIETOK, HAOIIOACHUE U
OMHUCAHKE JEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE IEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIECHNUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEACHUE TPAKTUYECKON paboThl «BiusHUe pa3audHbIX ()aKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLIUN.

Pacuérnrle 3amaun.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX PEAKIMKA, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUEThl, PaCU€Thl C MCIIOJb30BAHUEM IIOHSITHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranunueckasi xumust

Hemerannel. Ilomoxkenne HemerayuioB B llepuoamueckoir  cucreme
xuMudeckux sjeMeHToB J[. M. MeHneneeBa U O0COOCHHOCTH CTPOCHHS aTOMOB.
®du3nuecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpOJia, cephl, hocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BaXKHEUIIMX HEMETAJJIOB (TaJOT€HOB, CEpbI, a30Ta,
dochopa, yrimepoga W KpeMHHUS) U HX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN).

[IprmeHeHne BaXKHEUIIINX HEMETAJIOB U X COEUHEHUM.

Meramusl. [lonoxenue meramnoB B Ilepuoamyeckont cucteMe XMMHUYECKHUX
anemeHTtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOUEK
aToMOB MeTauioB. O6mue ¢uznueckue coicTBa MeTamioB. CrijiaBbl METaJIIOB.
DJIEKTPOXUMHUUECKUI P HAPSIKEHUN METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUM, Kalui, KaJblIUMH,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHECHUI.

O6mume cnocoObl MmonyyeHus: MeTayioB. IIprMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX IPEBpaAlCHUN:
U3Y4YEHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3I[OB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a/a4, HaOJIOJIeHHEe M ONHCAaHHWE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT | IIEJIOYEH, KaueCTBEHHBIE PEaKIIMU Ha KaTHOHBI METAJJIOB).

PacuérHnbie 3anaumn.

Pacuérpl maccel BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIISCTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB UMEET MPUMECH.



XuMHUS U KU3Hb

Ponb xumun B o0ecreuyeHUr SKOJOTHYECKOM, YHEPreTUYECKON U MUIIEBOM
0e30macHOCTH, Pa3BUTHH MenulMHbL. [loHSATHE O HayYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJIYYEHUS BaXKHEUILINX BEILIECTB.

UenoBek B MHpE BEMIECTB M MAaTEPUAIIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKIHOHHBIE MAaTE€pHalbl, KpPAaCKH, CTEKIO, KepaMHKa,
Matepuaibl ISl JJIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYE€CKUE U MHUHEPaIbHbIE
yI100peHus.

XuMusi U 3I0pDOBbE YEJIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 UCIOJIb30BAHUS MPEMapaToB OBITOBOW XUMHUU
B [IOBCETHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanusa  MeXOpeAMETHBIX  CBA3€W MpU  HU3YyYEHHH  OOlEed H
HEOpraHn4YecKkor Xxumuu B 11 Kitacce oCylIecTBIsETCS 4epe3 UCHOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHbIX TOHSTHH, TaK U TMOHATUN, SIBISIOLIUXCS
CHUCTEMHBIMHU JJIS1 OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIE IMOHATHSA: HAYUYHBIM (DAaKT, rumores3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, Kiaccupukamus, MNePUOAUYHOCTh, HAOIIOICHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTUsl, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUECKHUI YPOBEHbB, BEIIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (PU3MUECKHE BEIUYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHusM, OJKOcHCTeMma, Owuocdepa, Makpo- u
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBL.

TexHonorus: XMMHUYECKasi NPOMBIIUIEHHOCTh, METAJUIYPrus, MPOU3BOJACTBO
CTPOUTENBHBIX MaTEpPUAIIOB, CENbCKOXO3SMCTBEHHOE IPOU3BOACTBO, NHUIIEBAs
IPOMBIIUIEHHOCTh,  (papManeBTHuUecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX MPEnaparoB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



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
0o0yJaromMUMHUCS TIporpaMM cCpeaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauueckoil OCHOBOWM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-IESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPE/IEIICHUIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[€JICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTHU HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TLJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOCHMS TpeameTa «XUMHsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMAMU W TpaBUJaMH  TOBEACHUS,  CIOCOOCTBYIOIIUMH  Mpolleccam
CaMOTO3HAaHUs, CaMOpPa3BUTUSL M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M TMPAKTUYECKOW JIEeSTEIbHOCTH
00y4YaromIMxcs Mo peaju3aly MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIE B
YacTu:

1) rpa:kIaHCKOro BOCIMTAHUA

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPaBOMOPSAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITENIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYruX MPU aHAIKU3€ PA3JIUYHBIX BUI0B YUeOHOU NeATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

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

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

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMU,
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 U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMUpPOBaHHS KYJAbTYPbI 310POBb:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
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 JESATEIBHOCTH;

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

OCO3HAHMS TIOCTEACTBUNA W HENMPUATHUS BPEAHBIX NMPUBBIYEK (YyHOTpPEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUUYECKUX 3a]a4
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, JIOIIM TPYJa U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

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) IKOJIOrH4eCcKOro BOCIIHTAHHUS:

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;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpPALIATh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTHHU
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 PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM U1  COBPEMEHHOU
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAULMHBI, OOECIEUEHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



TIoJTydaeMble 3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIEro MUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS JJIs
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 MMOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

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

3HAQUUMbIE IS dbopMupoBaHus MHUPOBO33pEHUST  O0yYarouuxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAXKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
Ipolecc, CUCTeMa, Hay4YHbIW (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH U COITUATILHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
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 NMPU3HAKU TMOHSITUW W yCTAHABIMBATh WX B3aUMOCBS3b,



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 (MHAYKTUBHBIE, JEAyKTHUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBHIBATH MOJIEIbHBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE TeHCTBUSI:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
pEaKIn;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCHl B KayeCTBE HHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCa, CAaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJIBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIApHasl JUTepaTypa XHMHYECKOTO COJAEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMAIMK, HEOOXOAUMOW ISl  BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

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

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaIu (CxeMbl, rpaduKh, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U JPYTHE);

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 MPEoOpa3oBbIBATh 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
OTHOCHUTETHHO BBITOTHCHHUS TIPEI0KCHHON 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, peaIM3aIlii yIeOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ }eKTUBHBIN croco0 HMX peueHus ¢ Y4YETOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUH: O XHMHYECKOH COCTaBJISAIOIICH
€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 3JI0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TMOHATUS (XMMHYECKHIM B3JIEMEHT, aToM, u3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHHUS, XUMUYECKAsI CBS3b
(koBaJIeHTHAsI, MOHHAs, METAJJTHYECKasi, BOJOPOIHAs ), KpUCTAIUINUECKas periéTka,
TUANBl ~ XUMUYECKUX  pEaKUUW, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JUCCOLUALMUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckut 3akon JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS SHEPTUU
OpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKUN SI3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIINE B OCHOBE NMOHWMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIOJIb30BAHUM BAXKHEHIITUX HEOPTAaHUIECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTU YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA INPHU
ONMCAaHUU HEOPraHUYECKUX BEIIECTB U UX IPEBPALCHUM;

c(hOpMUPOBAHHOCTh YMEHHUUM HCIOJIb30BATh XMMHUUYECKYIO CHUMBOJIMKY JIJIS
coctaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKIuH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHblil Ta3, YIIEKHUCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETalIEéHas U3BECTh, MTUThEBAs CO/la, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEEATh BaJIGHTHOCTh U CTETICHh OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COENMHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKAasi, BOJOPO/IHAS) B COCAUHEHUSIX, TUI
KPUCTAJTTMYECKOW PEHIETKH KOHKPETHOTO BelIecTBa (aTOMHasi, MOJICKYJIsIpHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHABJIVBATh MPUHAIEXKHOCTD
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNPEIEeNEHHOMY Kiaccy/rpymme
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIIbl, OKCHJIbl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOAUIECKOr0 3aKoHa Jl.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, O0BICHUTEILHYIO
Y TIPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTb YMEHUM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX »JJeMeHTOB |—4 mnepuonoB Ileproandeckoil CUCTEMBI
xuMmuueckux djaemeHtoB JI. M. MennaeneeBa, UCIOAb3ys MOHATHSA «S-, P-, d-
3JICKTPOHHBIE opOuTaIny, «QHEPreTUYECKUE YPOBHMW, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XUMUYECKUX 3JIEMEHTOB U MX COCIUHEHUM
110 repuojam u rpymnmnam [leppoanyeckon cUCTEMBI XUMUYECKUX d1eMeHToB J1. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMCHHMM  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHMYECKHMX  BEUIECTB  PA3JIUMYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXAY HEOPraHUYECKUMH
BEIIECTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIIUU TIO0
pa3JIMYHbIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluX BEIIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHMCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKklnM, yYacTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISATh YPABHEHHUS PEAKIUU pPa3IUYHBIX
THUIIOB, TIOJIHBIC U COKpAIlIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh yYMEHHUM TIPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAQUECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH pPacCKpbIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIINNA IMMOCPEACTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca
JTUX PEaAKLINM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
pEeaKIMu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTb YMEHUNM XapaKTEePU30BaTh XHWMHUYECKHUE ITPOIIECCHI,
JISKAIME B OCHOBE IMPOMBINUICHHOTO IOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIMNAX U
AKOJIOTMUYECKUX MTPOOIeMax XUMHUUYECKOrO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM
MOHATHS «MaccoBasi JOJISI BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
IpY XUMHUYECKUX PEaKIMsIX, MacChl BEIECTBA WM 00bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe€ WIH O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEaKIUU



BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCCHI
BEIIECTB, IPEBPAIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMUYECKOM
Nnocy/lol U JabopaTOpHBIM O00OpyJOBaHUMEM, a TaKXke MpaBUiia OOpalIieHus: ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU TIO BBITIOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATh W BBHITIOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3lIoKeHHE MEepPOKCHIa BOAOPOAA B MPUCYTCTBHM KaTaln3aTopa,
ONIpEeNeNIeHNEe CpEelbl pPacTBOPOB BEIIECTB C TOMOIIBIO  YHHUBEPCATHHOTO
WHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIuu,
peakiMu MOHHOTO OOMEHAa, KAa4eCTBEHHBIEC pPEaKIMu Ha CcynbdaT-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad IO
temaM «Mertamibsl» u «Hemeramnb») B COOTBETCTBMM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH TIPU OOPAILEHUHU C BEIIeCTBAMHU U JTAOOPATOPHBIM 000pyAOBaHUEM,
OPEICTaBISAITh PE3YIbTaThl XHUMHUYECKOTO OJKCIIepUMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUINX peakiuii U (POpMyIHMpOBaTH BBHIBOABI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
UHpOpMAILIMIO, TOJYy4aeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MacCOBOM
KOMMYHUKanuu, IHTepHET U IpyTuX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAAaTh  MpaBUjia  DKOJOTUYECKH
[eJIECO00Pa3HOro TIOBEAEHUS B OBITY U TPYIOBOM JEATENBHOCTH B LENAX
COXpaHEHHUsI CBOETO 370POBbsI M OKPYKAIOIIEH MPUPOTHONM Cpenbl, OCO3HABAThH
OTIaCHOCTH BO3/ICHCTBHS HA JKUBBIE OPTaHU3MBI ONPENEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarenst [IJIK, mMOSCHAT, Ha mpuUMeEpax CHOCcOObl yYMEHBIICHUS WU
IPEIOTBPAIICHHS NX BPEIHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00YYaroMIMXCsl ¢ OrPAaHMYECHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUIA CIIENBIX W CHA0OBHUIAIIMX OOYYAlOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHUE
11 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IIpakTnueckue
NMPorpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchbl
Pa3pnen 1. TeopeTnueckue 0CHOBBI XMMUM
Crpoenne atoMoB. [lepuonndeckuii 3aKoH
1.1 u [leproanyeckas cucTeMa XUMHIECKUX 3
anemeHToB J[. 1. Menneneena
19 Crpoenue BemectBa. MHOrooOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heopranmueckasi xumust
2.1 Mertamibl
2.2 HewmeTanbl 1
53 CBs13b HEOPraHUYECKUX M OPTaHUUECKUX 5
' BEIIECTB
Hroro no pazueny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




11 KVIACC

KonunuyectBo yacos DJIEeKTPOHHBIE
Ne Jlara nudpoBbIe
Tema ypoka Konrtpoabnbie | IlpakTtuyecku bp
n/n Bceero H3Y4eHH S o0pa3zoBaTeJibHbIE
padoTbI e padoThbl
pecypcsl
. 03.09.2024 bu6mmoteka [JOK
XUMUYECKUH AJIEMEHT. ATOM.
1 1 https://m.edsoo.ru/ff0d21
DnexkTpoHHas KOHQUTYpalus aTOMOB 0c
[Tepuonnueckuii 3akon u [lepuonnueckas 10.09.2024
but6mmoreka [IOK
cUcTeMa XUuMHUUYeCKux 3yemeHnToB /[, 1.
2 . 1 https://m.edsoo.ru/ff0d22
MenpeneeBa, UX CBSI3b C COBPEMEHHOM 76
TEOpUEH CTPOCHHS aTOMOB -
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 17.09.2024
XHMHYECKHUX JIEMEHTOB U UX COCIMHEHUM
0 TPYIIaM U iepuoaaM. 3HaYCHUE bubmorexa HOK
3 Pyt P ' 1 https://m.edsoo.ru/ff0d23
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI dc
xumuueckux anemenToB /.M. MenneneeBa o
B Pa3BUTHH HAYKHU
Crpoenue BemecTBa. XMMHUYECKasi CBS3b, 24.09.2024 Bbubmuoreka IIOK
4 €€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1 https://m.edsoo.ru/ff0d26
KOBAJICHTHOM CBsI3U. BopopoaHas cBs3b Ca
BaneHnTHOCTB. DNEKTPOOTPULIATENBHOCTb. 01.10.2024
but6mmoreka [IOK
Crenenpb okucieHus. BemecTa
5 1 https://m.edsoo.ru/ff0d28
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO o8
CTPOCHUSA o
[TonsiTHE O TUCTIEPCHBIX CHCTEMAX. 08.10.2024 bubimoreka IIOK
6 HcTrHHBIE U KOJUIOUAHBIE PACTBOPBL. 1 https://m.edsoo.ru/ff0d2a

MaccoBas 101 BellleCTBa B pacTBOpC

6C



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COCTUHEHUH.

15.10.2024

bubnunorexa LIOK

7 https://m.edsoo.ru/ff0d2b
I'eneTnueckas CBS3b HEOPTaHUIECKHIX o8
BEIIIECTB, Pa3JIUYHBIX KIIACCOB
Kiaccudukarus XuMHUYeCKUX peakifii B 22.10.2024
HEOPraHWYECKON M OPraHUYE€CKON XUMHUH. bubnuorexa [JOK

8 3aKOH COXpaHEHHsI MacChl BEILIECTB; 3aKOH https://m.edsoo.ru/ff0d2a
COXpaHECHHS U TIPEBPAIICHUS SHEPTUU TPU 6c
XUMHYECKHX PEaKITHsIX
CkopocTb peakiuu. OOpaTuMbIe peakiuy. 05.11.2024 bubmorera [JOK

9 https://m.edsoo.ru/ff0d2d
XHUMHUYECKOE PaBHOBECUE 50
[MpakTiaeckas padora Ne 1. «Bnustaue 12.11.2024 Bubnuorexa LIOK

10 pazITUYHBIX (HaKTOPOB HA CKOPOCTh https://m.edsoo.ru/ff0d2e
XUMHUYECKOU PEaKIIum» ae
DIIEKTPOTUTHIECKAS JUCCOIHATIHS. 19.11.2024
[MousTHe 0 BogopoaHoM mokasarese (PH) bu6mmorexa LIOK

11 pactBopa. Peakiuu nonHoro oOMeHa. https://m.edsoo.ru/ff0d32
[M'unponus opraHMYECKUX U 3c
HEOPraHMYECKHUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE 26.11.2024 Bbubnuoreka LIOK

12 peakuuu. [lonsTue 06 anexkrponuze https://m.edsoo.ru/ff0d35
pacIiaBoB U pacTBOPOB COJEi 0c
KOHTpostbHast paboTa 1o paszieiny 03.12.2024 but6mmoreka [IOK

13 https://m.edsoo.ru/ff0d52
«TeopeTndyeckue OCHOBBI XUMHM 30
Meraisl, UX IMOJI0KEHHE B 10.12.2024 Bubnmnorexa [JOK

14 [leproanueckoii cucTeMe XUMUYECKUX https://m.edsoo.ru/ff0d37

sneMeHToB /. 1. Menneneena u

fa



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

0COOCHHOCTH CTpOeHHUs aToMoB. O01IHe
¢duznyeckre cBOCTBa METANIOB

N 17.12.2024 bubmunorexa IHOK
CrnaBel METaIOB. DNEKTPOXUMUYECKUN
15 . https://m.edsoo.ru/ff0d3a
PAI HATIPSDKECHUN METaIOB 16
XHUMHYECKUE CBONCTBA BaKHEUIITUX 24.12.2024 Bbubmmoreka IIOK
16 METaJUIOB (HATPHUH, KaJHii, KaIbIIUH, https://m.edsoo.ru/ff0d3b
MarHui, aJJlOMAHUAN) U UX COSAUHEHUN 88
XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX 14.01.2025 bubmotera [IOK
17 . poNa, https://m.edsoo.ru/ff0d57
COCIMHEHU I
08
. 21.01.2025 bubauoreka [JOK
XUMUYECKUE CBOWMCTBA IIMHKA, JKeie3a U UX
18 . https://m.edsoo.ru/ffod3f
COeIMHEHU
34
IMpakTuueckas pabora Ne 2. "Pemenne 28.01.2025 bubmmoreka [IOK
19 SKCHEPUMEHTANBHBIX 3324 110 TEME https://m.edsoo.ru/ff0d40
«MeTtamas»" c4
Hemeramiel, BX HOJIOKEHUE B 04.02.2025
. but6mmoreka [JOK
[eproandeckoii cUCTEME XUMUIECKUX
20 https://m.edsoo.ru/ff0d42
aneMeHToB /. 1. Menaeneena u 90
0COOEHHOCTHU CTPOCHHUS aTOMOB _
Ddu3MYeCKHE CBOMCTBA HEMETAILIOB. 11.02.2025 Bbubmmoreka [IOK
21 AmoTponusi HeMeTauioB (Ha IpuUMepe https://m.edsoo.ru/ff0d44
KHUCTIOpoJia, cephl, hocdopa u yriaeposa) 8e
XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U 18.02.2025 bubmorexa HOK
22 . - CeP https://m.edsoo.ru/ff0d46
UX COCJIMHCHUN
14
93 XUMUYeCcKue CBOMCTBA a30Ta, Pochopa u 25.02.2025 bu6mmoteka IIOK

UX COEIUHEHUN

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

7a

. 04.03.2025 bu6mmoreka [JOK
XUMUYECKHE CBOMCTBA yriepoaa, KpeMHUS
24 N https://m.edsoo.ru/ff0d47
U X COEIUHEHUN 90
IIpuMmeHenne BaxxHEUIINX HEMETAJIOB U 11.03.2025 Bubmrorexa IIOK
25 P N https://m.edsoo.ru/ff0d4c
X COEIUHEHUN
4a
O00061IeHNe U cUCTEMATH3AIIHAS 3HAHUH 110 18.03.2025
TeMme «HemeTamnery. Berauciaenns mo Bubmrorexa [IOK
26 ’ . https://m.edsoo.ru/ff0d4a
YPaBHCHHUSM XMUMUYCCKHUX PEaKIUil U 62
TEPMOXHUMHUECKHUE PACUETHI -
[TpakTrueckas padorta Ne 3. «Permrenue 01.04.2025 Bubmmoreka IIOK
27 SKCTIIEPUMEHTAIIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/ff0d4d
"Hemertamier"» do
KonTtponsHas paboTa nmo remam 08.04.2025
bubmunorexa IHOK
«MeTamie» U
28 . https://m.edsoo.ru/ff0d4d
«Hemerannby/Beepoccuiickas 40
npoBepoyHas padboTa o
Heopranndeckue u opraHn4eckue 15.04.2025 bubaunorexa [IOK
29 kucaotel. Heoprannueckue u https://m.edsoo.ru/ff0d50
OpraHMyYecKHe OCHOBAHUS d2
AmdoTepHbIe HEOPTaHUYEeCKHUE U 22.04.2025
opraHuueckue coenuHeHus. [ enernueckas bubmmorexa [IOK
30 ' https://m.edsoo.ru/ff0d4d
CBSI3b HCOPTaHUYECKUX U OPraHUUYECKUX 0
BEILIECTB T
Pose xumuu B oOecrieueHNN 29.04.2025
JKOJIOTHUECKOM, DHEPreTHISCKOM 1 Bubmaorexa IJOK
31 > JHCP https://m.edsoo.ru/ff0d4f

MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
MEIHUIAHEL

42



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

[IpencraBienus 06 0OIIKMX HAYUYHBIX 06.05.2025 Bubmoreka IIOK
32 MPUHLIKIIAX POMBIIIJIEHHOTO MMOJY4YEeHUS 1 https://m.edsoo.ru/ff0d54
BaKHEHIIINX BEIIECTB 2e
13.05.2025 bubmuoreka [IOK
33 UYenoBek B MUpPE BEILLIECTB U MaTEpUaIOB 1 https://m.edsoo.ru/ff0d55
a0
20.05.2025 but6mmoreka [IOK
34 XuMHUs U 3J0pOBbE UEIOBEKA 1 https://m.edsoo.ru/ff0d57
08
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 xmace/ I'a6puensa O.C., OctpoymoB WU.I'., Cnankos C.A.
AxumonepHoe oburectBo «M3aatenbcTBo «lIpocBenienue»
* Xumus, 11 xnacce/ I'abpuensa O.C., OcrpoymoB N.I'., Cnagkos C.A.

AxtmonepHoe obmiectBo «M3marenscTBo «IIpocBenieHne»

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



