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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE CpelHEro ooiiero odpa3oBaHus pa3padoTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®03 «O06 obpazoBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHUM K pe3yibTaTaM OCBOeHUS (enepanbHO 00pa3oBaTesbHON
nporpaMMmbel  cpeaHero obmero oOpazoBanus (DPOII COQO), mpencTaBIEHHBIX B
®denepanbHOM rocyapcTBeHHOM obpazoBaTenbHoM ctangapTe COO, ¢ yuérom Konnenimu
npernojaBaHus Y4yeOHOro mpeaMera «XHUMHs» B 00pa3oBaTENbHBIX OpPraHU3aLUAX
Poccuiickoit denepainuu, peanu3ylolMX OCHOBHbIE 0O0pa3oBaTENbHBIE MPOrpPaMMBbl, |
OCHOBHBIX TosioxkeHu «CTpareruu pa3Butusi BocnuTanus B Poccuiickoit denepannn Ha
nepuon 10 2025 roga» (Pacniopsikenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpaMMmbl MO XMMHH, K ONpEIEICHUI0 OOIIei
CTpaTeruu OOYy4YeHHUs, BOCIHMTAHUS M PAa3BUTUS OOYYAIOIIMXCA CPEACTBAMH Yy4eOHOTO
npenmera «Xumus» A 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIENTYaJIbHbBIE
nosioxenus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH II€JICH, COACp)KaHUS, PE3yJIbTaTOB
oOydeHus ¥ TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB.

B cooTBeTCTBMU C TaHHBIMU TMOJIOKEHUSIMHU MTPOrpamMMa 1o XUMuH (0a30BbI YPOBEHD )
Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

yCTaHABIMBAET o00sA3aTelIbHOE (MHBAPUAHTHOE) TIPEIMETHOE  COJAEpIKaHUE,
OTpeJieNsieT KOJIWYECTBEHHbIE M KAaYECTBEHHBIE €Tr0 XapaKTePUCTUKH Ha KaXJAOM dTare
U3y4YCeHHs] TPEeIMEeTa, IMpEeAyCMAaTPUBAET MNPUHLHUIIBI CTPYKTYPUPOBAHMS COJIEPKAHUS U
pacrpeiesieHusi ero Mo Kjiaccam, OCHOBHBIM pa3zfenaM U TeMaM Kypca; AaéT MpUMEpHOE
pacnpeneneHue y4eOHBIX YacOB MO TEMATHYECKUM pas3jeiiaM, PeKOMEHIyeT MPUMEPHYIO
MOCJIEI0BATENIbHOCTh M3YYEHUSI OTIEIBHBIX TEM Kypca C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBfA3€H, JOrMKM Y4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEM
oOydarommxcs 10—11 xmaccoB; ma€T METOAMYECKYI0 MHTEPIPETAMIO IENeH W3ydeHUs
npeaMeTa Ha YPOBHE COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpPEIHEro OoOIIero
o0pa30oBaHus, CONEPKATCIBHONW XapaKTePUCTUKU TUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHS
OCHOBHO# 00pa30oBaTelIbHOM MPOTrpaMMbl CpeHero obuiero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUJIOB yU€OHO-TTO3HABATEIbHON JIEATEIIbHOCTH
oOyJarouierocsi Mo OCBOCHUIO cojepxaHus mpeamera. [lo BceM Ha3BaHHBIM MO3HMIMAM B
MporpaMme 1o XUMuu co0JIt0/ieHa MPEeEeMCTBEHHOCTh ¢ (eepanbHOi paboueil mporpamMmoit
OCHOBHOTO 001iero oOpa3zoBanusi no xumuu (o 89 kiaccoB 00pa3oBaTENIbHBIX
opraHu3aiuii, 0a30BbI YPOBEHB).

Xumudeckoe 0Opa3oBaHUE, IM0JIy4aeMOe€ BBIMYCKHUKAMU 0011e00pa3oBaTeIbHOMN
OpraHu3aluu, SBISETCI HEOThEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. (OHO CIYXHUT



3aBEpIIAIONIMM ATAIOM peaau3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEN, MPUCYIIUX LETOCTHON CUCTEME XUMUUYECKOTO OOpa3oBaHUsA. OTH IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB MPUPO/Ibl, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIOBEeKa, a TaK¥Ke DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
npupoHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha YPOBHE
cpeaHero oluiero o0pa3oBaHus CpeliCTBaMU YUeOHOTo mpeaMera «XuMus», CoJaepKaHue U
MMOCTPOCHHUE KOTOPOTO OMpECICHBI B MporpaMMe IO XUMHH C YYETOM crienupuku HayKu
XUMUH, €€ 3HaUCHHUS B IMO3HAHUU MPUPOJIBI U B MaTEpUATbHOM KU3HU OOIIECTBA, a TAKkKe C
y4€TOM OOIIMX IEJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI
cpenHero oOmero o6OpasoBanust B Poccuiickoit ®enepauuu. Tak, Hampumep, Mpu
dbopMUpOBaHUN COJIEpKAHUS TIpeaMeTa «XUMUS» YUYTEHBI CJCIYIOIIUE TOJIOKEHHS O
crienuuKe ¥ 3HAYCHUU HAYKU XUMUHU.

XuUMHST Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT o0co0yl poyiib B
COBPEMEHHOM IIUBUIIU3AIUH, B CO3/IaHIUU HOBOM 0a3bl MaTepuaIbHOM KyIbTyphl. OHA BHOCUT
CBOM BKJaa B (OPMUPOBAHHE PAIMOHAIHHOTO HAYYHOTO MBIIUJICHHUS, B CO3JIaHUC
IIEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOIIEeM MUpPE KaK O €IMHCTBE MPUPOJILI U YEJIOBEKa,
KoTopoe ¢GOpMHUPYETCST B XUMHUM Ha OCHOBE IIOHMMAaHHS BEIICCTBEHHOTO COCTaBa
OKPYKaIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXK1Y CTPOCHHUEM BEIIIECTB, UX CBONCTBAMHU
¥ BO3MOKHBIMU 00JIaCTSIMHU MPUMECHEHUS.

TecHO B3aMMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUSA cCTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOUMBIM YCIOBUEM YCIEITHOTO TpyAa U
KU3HUA Kaxaoro uieHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3HMAaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHH HampaBlieHa Ha pelieHue riao0albHbIX Mpo0JieM YyCTOWYUBOTO
pa3BUTHS YEJOBEYECTBA — CBIPHEBOM, JHEPreTUUYECKOW, MHUIIEBOM, SKOJIOTHYECKOU
0€30MacHOCTH U OXpaHbI 3JI0POBbSI.

B cootBeTcTBHM ¢ OOIIMMH LIETSAMH U TMPUHIIUIIAMH CPEIHEr0 00IIero oOpa3oBaHUS
comepkanne Tnpeamera «Xummsa» (10—11 kmaccel, 0a30BBIA  YPOBEHb HM3YyUYCHUS)
OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOATOTOBKY OOyYaroIIMXcs,
HEOOXOMUMYIO WM IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIIEITHOTO
BKJIFOUCHHSI B JKU3HB COIIMYMA, MPOJOJDKEHUS OOpa30BaHMs B Pa3IMYHBIX O0NACTIX, HE
CBSI3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBisionuMu mpeaMeTa «XUMHUS» SBISIIOTCS 0a30BbIe Kypchl — «Opranudeckas
xumus» U «OOmas U HEOpraHWvecKas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS
KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH M0 HEOPTraHUYECKOW XUMUH (C
BKJIIOYEHHEM 3HAHUM U3 00IIell XUMUHU) U Opranndeckorl xumuu. @opMUpoBaHUE JAHHOMN
CUCTEMbl 3HAaHUW MPU HU3YUYCHUHU MpeAMEeTa O0OEClEeYMBAET BO3MOMKHOCTh PACCMOTPEHUS
BCEro MHOTr000pa3usi BEUIECTB HA OCHOBE OOLIMX MOHSITUH, 3aKOHOB U TEOPHUN XUMUHU.

CtpykTypa conepxkaHuss KypcoB — «Opranuueckas xumusi» u  «OOmas u
HEOpraHuyeckas Xumus»» copMHpOBaHa B MporpamMMe MO XMMHUHU Ha OCHOBE CHCTEMHOTO
MOJX0/1a K M3YyUYEHHUIO Yy4eOHOTO MaTepuaia U 00yClIOBJIeHAa UCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUH HA ONPE/ICIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoiu
XUMHUU BEUIECTBA pPAcCMATpPUBAIOTCS HAa YPOBHE KIACCHUYECKONM TEOPUU CTPOCHUS



OpraHUYECKUX COCJAMHEHUM, a TaK)KE€ Ha YPOBHE CTEPEOXUMUUYECKUX U DJICKTPOHHBIX
MpEACTaBICHUN O CTPOCHUH BellecTB. CBeZieHUs 00 N3y4aeMbIX B Kypce BEIECTBAX JAI0TCS
B Pa3BUTUU — OT YTJIEBOJOPOJOB J0 CIOXHBIX OMOJIOTMYECKH aKTUBHBIX COelUHEHUU. B
Kypce OpraHM4YecKol XMMHUU TMOJy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero o0Opa3oBaHusl [EPBOHAYAJIBHBIE MPEJCTABICHUS O XUMHUYECKOM  CBS3H,
KJ1IacCU(UKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS,
0 XUMUYECKOHN PEaKLyH.

[Tox HOBBIM yTJIOM 3peHUS B IpeaMeTe «XUMUs» 0a30BOr0 YPOBHSI pacCMaTpPUBACTCS
M3YYEHHBII Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs TEOPETUUYECKUU MaTepuan u
dakToIOTHYECKHE CBEACHUS O BEIIECTBAX M XMMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO011as 1 HeopraHuyeckas XUMHs» 00yJarolIuMcs PeIOCTaBISIeTCs] BO3MOKHOCTh
OCO3HATh 3HaUYEHHE MEPUOANYECKOr0 3aKOHA C OOIIETEOPETHUECKUX U METOA0JIOTUYECKUX
MO3ULIUM, TIIYO)KE TMOHATh HCTOPUYECKOE H3MEHEHHWE (YHKIMH HSTOro 3akoHa — OT
00001aro11Iel 10 00BSACHSAIOMIENH U TPOTHO3ZUPYIOIIEH.

Enunas cuctema 3HaHU O BaXHEHITUX BEIIECTBAX, UX COCTaBE, CTPOSHUM, CBOMCTBAX
U TPUMEHCHHH, a TaKXe€ O XUMHYECKUX PEaKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTIX
poTeKaHust TonoHseTcs B kKypcax 10 u 11 kiraccoB asieMeHTaMu CO/IepKaHusl, UMEIOIIUMU
KyJIbTYPOJOTHUECKUN U MPUKIATHON XapakTep. ITHU 3HAHUSA CMOCOOCTBYIOT MOHHUMAHUIO
B3aMMOCBSI3M XHMHUHM C JPYTUMU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIbHOU U
NPAKTUYECKON 1eITeTbHOCTH YeJI0BEeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHHS K MPOLIECCY
TBOpUECTBa B 00JIACTU TEOPUM U TMPAKTHUYECKUX TNPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MpoOiemax,
CBS3aHHBIX C XUMHEH, KPUTHUYECKHM OCMBICIHMBATh HMH(OpPMAIMIO U TPUMEHATH €€ IS
NOMNOJIHEHHUS] ~ 3HAaHUM,  pEUIEHHUS  MUHTEJUIEKTYyalbHbIX M JKCHEPHUMEHTAIbHBIX
UCCIIeIOBAaTENbCKUX 3a/1ay. B 1enom conepkanue y4eOHOTO MpeaMeTa «XUMHUs» JTaHHOTO
YPOBHS U3YUYECHHsI OPUCHTUPOBAHO HA (POPMUPOBAHHUE Y 00YUaIOIIUXCSI MUPOBO33PEHYECKON
OCHOBBI JUIsi TIOHMMaHHUS (UIOCOPCKUX uACH, TaKMX KakK: MaTepHaIbHOE E€IUHCTBO
HEOPraHMYECKOT0 U OPTaHUYECKOr0 MUPA, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB HX COCTABOM
U CTPOCHUEM, IO3HABAEMOCTb MPUPOJAHBIX SIBICHUNA NYyTEM SKCIEPUMEHTA U PEIICHUS
MPOTUBOPEYH MEXITYy HOBBIMU (PAaKTaMU U TEOPETUYECKUMH MPEIMOCHITKAMH, OCO3HAHUE
pOJIM XMMHH B PEHICHUU OHKOJOTHYECKHX MpoOJeM, a Takke MpodiieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUNA U MaTEPHUAIIOB.

B murane pemieHus 3amad BOCIUTAHUS, PA3BUTHS U COLMATU3ANMHA OOYYAIOIIHXCS
MPUHATBIE MNPOrPAMMOM MO XUMHUU MOJIXOJbl K ONMPENETICHUIO COAEPKAHUSI U MOCTPOCHUS
mpeaMeTa MpeAyCMaTpuBalOT (POPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JIEWCTBUIA,
UMEIONIMX 0a30BO€ 3HAYEHUE [JISl PA3IMUHBIX BUJOB JIESITEIBHOCTH: PEHICHUS MPOOieM,
MOWCKa, aHamm3a U o0paboTku mH(pOpMaUU, HEOOXOIUMBIX ISl MPUOOPETEHUS OTbITa
MPAKTUYECKON M HCCIIENOBATEIbCKOM NIESATEIbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTuke npenogaBaHusi XMMUM KaK Ha YPOBHE OCHOBHOTO 0OIIIeT0 00pa30BaHUsI TaK
U Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHMs, MPU OMNPEACIICHUH COAEpKaTeIbHOMN
XapaKTEPUCTUKU 1eJIel U3yUeHUs MpeIMeTa HalpaBiICHUEM MEPBOCTEIIEHHON 3HAYUMOCTH
TPAAUIIMOHHO TpPU3HAETCA (QOPMHUPOBAHME OCHOB XUMHUECKOM HaykKu Kak o0JiacTu



COBPEMEHHOI'0 €CTECTBO3HAHUSI, MMPAKTHUECKON NIESITEIHLHOCTH YEJIOBEKA U KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOAMYECKONW TOYKM 3pEHUS TaKOM MOIXOH K
OMpEeNIeNICHUIO TIeJIeH N3yUeHUsl IPeIMETa SBISECTCS BIOJIHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU ILIEJISIMU U3YyUYECHUS MpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ABIAIOTCS: POPMUPOBAHNE CUCTEMBI XUMUYECKUX 3HAHUM KaK
BaKHEUIIEH COCTABIIAIONIEN €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, B OCHOBE KOTOPOM JIE€KAT
KJIFOUEBBIC MOHATHS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE SI3bIKA HAYKH,
YCBOEHHWE U TOHMMAaHWE CYIIHOCTH JOCTYIHBIX OO0OOIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, O3HAKOMJIEHHWE C HUCTOPUEH HUX pPa3BUTHS U CTAHOBJICHUS; (POpMHUpPOBaHUE
pa3BUTHE MPEJICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUMT,
HEOOXOAUMBIX JUJIsi TPUOOPETEHUS] YMEHHH OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U
XUMUYECKUX SIBJICHUH, UMEIINX MECTO B MPHUPOJE, B MPAKTUUECKOM U TMOBCEIHEBHOM
KU3HH; PA3BUTHE YMEHUMN U CIIOCOOOB JCSATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XUMHUYECKOIO JKCIEPUMEHTa, COONIIOJICHHEM MpaBWi  0OE30MaCHOTO
oOpalleHusl ¢ BEIeCTBAMHU.

Hapsiny ¢ aTum copeprkaresibHas XapaKTepUCTUKA LIeJIeH 1 3a/1ad U3y4deHUs IpeaMera B
nmporpaMMe MO XUMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU
OpUOPUTETAMH B CHCTEME cpefHero ooOmiero obpaszoBanus. CerogHss B MpenojaBaHUU
XUMUU B OOJbIICH CTEMEHU OTAAETCS MPEANOYTCHUE MPAKTUYECKOH KOMIIOHEHTE
COJIepKaHUs oOy4deHus, OPUEHTUPOBAHHOMN Ha NOATOTOBKY BBIITYCKHUKA
OI0IIE00Pa30BATENbHOW  OpraHu3allid,  BIAJCIOIMIET0 HEe  HAa0OpOM  3HAHMH, a
(GYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSIMU aKTUBHOTO TIOJIYYECHHS
3HAaHUM U IPUMEHEHUS UX B PEANBHOM )KU3HU JI PELICHUS IPAKTUYECKHUX 3a]ad.

B »srToii CBS3M mpu u3ydeHHM TMpeaMeTa «XUMHS» JTOMUHHUPYIOIIEE 3HAYCHUE
NpUOOPETAIOT TAKUE 1IEJIN U 3a/1a4H, KaK:

aganTanus OOydYaromuxcss K YCIOBUSIM JHUHAMUYHO pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE HWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TPAMOTHBIX PEUIEHUW B KOHKPETHBIX
KU3HECHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU W WX MPUMEHEHHEM; (POPMUPOBAHUE Y
00y4YaromuXCcs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETECHIIH ), UMEIONUX YHHBEPCAIBHOE
3HAUEHWE JUIsl PA3IMYHBIX BHUJIOB JEATEIHLHOCTH: PEUICHUs MPoOJeM, MOWCKA, aHAIHW3a U
00paboTku HHpOpMAITUH, HEOOXOTUMBIX
JUTSL TIPUOOPETEHUST OTbITA JCATEIBHOCTH, KOTOpask 3aHUMAET Ba)KHOE MECTO B MO3HAHUU
XAMWH, a TAKXKE JIJIST OIICHKU C TIO3UIINI AKOJIOTHYECKONW O€30MacHOCTH XapaKTepa BIUSHUS
BEILIECTB U XUMHUYECKUX MPOLECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO CPEAY; Pa3BUTHE
MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00YJaIONIUXCsl: CIIOCOOHOCTH CaMOCTOSTEIFHO MPUOOPETATh HOBBIC 3HAHUS
[0 XMMUU B COOTBETCTBUU C >KM3HEHHBIMHU MOTPEOHOCTAMH, UCMOIB30BaTh COBPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJOTUU JUIsl TOMCKA M aHalin3a y4eOHOM W HAy4YHOINOMYJSPHOU
MH(pOpMALIMM XUMHUYECKOTO COJAEpKaHUs; (POPMHUPOBAHHE U PA3BUTUE Y OOYy4YAIOUIUXCS
acCOIMaTUBHOTO U  JIOTHYECKOTO  MBIIUICHHS, HaOJII0IaTebHOCTH, COOpPaHHOCTH,
AKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMBbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U



MPOBEICHUH XUMUYECKOTO HKCIIEPUMEHTA; BOCIIUTAHUE Yy 00yYaronuxcs yOeKI1EHHOCTU B
I'YMaHUCTUYECKOM HANpaBICHHOCTH XWMHH, €€ BaXHOM pOJIM B PEIICHUH TII00ajJbHBIX
npo0JeM palMOHAIBHOTO MPUPOAOIIOIb30BAHUS, TIOTIOTHEHHUS SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOr0 OTHOUIEH sl
K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHUS ONbITA UCIIOJIB30BAHUS MOTYYEHHBIX
3HAHUW UL IPUHATUSA TPAMOTHBIX PELICHUM B CUTyaLUsX, CBA3aHHBIX C XMMUYECKUMU
SIBJICHUSIMU.

Henu u 3amaun u3ydeHus npeamera «XuMus» MONYyYUIH MOAPOOHYI0 METOANYECKYIO
MHTEpIpeTaLnIo B pasaeine «llnanupyemsie pe3yabTaTsl OCBOCHUsS IIPOTPAMMBI 110 XUMUWY,
Oyarosiapst uemy o0OecreyeHo YETKOE MPECTAaBICHUE O TOM, KAKUE 3HAHUS U YMEHHS UMEIOT
IIPSIMOE OTHOLLIEHUE K peanu3alii KOHKPETHON LEIIN.

B y4eOHOM 11aHe cpeHero oo1ero oopazoBaHus MpeaMeT « XUMHs» 6a30BOro ypoBHs
BXOJIUT B COCTaB MpeIMeTHOMN o0nacTu « EcTecTBEeHHO-HayUHbIE MPEIMETHI.

Uucno 4yacoB, peKOMEHIOBAHHBIX ISl u3ydeHust xumuu B 11 kmacce — 34 ydaca (1 yac B
HEJIENI0).
COJAEPKAHUE OBYUEHUA

Teopernyeckre 0OCHOBBI XUMHUM
XUMHUYECKU 71eMeHT. AToM. Sipo aTtoma, U30TOoMbI. DJIEKTPOHHASI 000JI0UKa.
DHepreTHYeckre YPOBHM, ITOJAYPOBHH. ATOMHBIC OpOWTamu, S-, P-, O- 3IeMEHTHI
Oco0eHHOCTH pacIpeielieHUsT JIEKTPOHOB IO OpOHMTAISIM B aTOMax d3JEMEHTOB IEPBBIX
YETBIPEX TIEPUOIOB. DJIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepuonnueckuit 3akoH u Ilepumoguueckass cucrema XuMUYECKUX 3yeMeHTOB JI.M.
MengeneeBa. CBsizb NepuoauuecKkoro 3akoHa u Ilepumoandeckoil CUCTEMbl XUMHUYECKHUX
anemenToB JI.11. MenaeneeBa ¢ COBpeMEHHOM T€OpUEi CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMH IMPOCTHIX U CIIOKHBIX
BEILIECTB M0 rpymniaM 1 nepruojaM. 3Ha4eHHUE MEPUOANYECKOT0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHMMHUYECKasi CBsI3b. BHIbI XUMHYECKOW CBSI3U (KOBaJICHTHAs
HETIOJIIpHAs M TTOJISIpHAs, HOHHAsI, MeTaJTn4decKas ). MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMHUYECKOW CBsI3M (OOMEHHBIM M JIOHOPHO-aKIENTOpHBIM). BomopoaHas CB3b.
BaneHnTHOCTB. DieKTpoOTpUIIATEIbHOCTh. CTENeHh OKUCIICHUS. VIOHBI: KATHOHBI 1 AaHHOHBI.

BemiectBa MOJIEKYISPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHU . 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIMBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTe 0 aucnepcHbIX cucTeMax. MICTMHHBIE M KOJUTOMIHBIE pacTBOpbl. MaccoBast
JIOJIS1 BEILIECTBA B PACTBOPE.

Knaccudpukanusa HeopraHuueckux coeauHeHuid. HomeHkiaTypa HeOpraHM4ecKux
BeniecTB. ['eHeTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAMJICKAIIUX K PA3TUYHBIM
KJ1accam.

Xumnueckas peakuusa. Knaccudukanuss XUMHUYECKUX Peaklil B HEOPraHUYECKON W
OpPraHUYEeCKOM XUMHHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALLCHUS SHEPTUM TTPU XUMUYECKUX PEAKIIUSX.



CKopoCTh peakiiu, €€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTUMBbIe pEaKIIHH.
Xumuueckoe paBHoBecue. DaKTOPhI, BAUSIOMINE HA COCTOSSHUE XMMHYECKOTO PAaBHOBECHS.
ITpunanun Jle [larense.

Onextponutnyeckas auccounanus. CUiIbHbIE U clia0dble ANEeKTpoauThl. Cpena BOJAHBIX
pacTBOPOB BEIIECTB: KHCNasg, HEUTpalbHas, IuenouHad. [lonamue o 6000pOOHOM
noxasamene (pH) pacmeopa. Peakuuu HOHHOTO oOMeHa. [ udpoaus HeopeaHUuueckKux u
Op2aHUYeCKUX 8eujecms.

OKHCTUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. [lonsamue 06 21ekmponuze pacniagos u

pacmeopos conel. Ilpumenenue 3nekmpoausa.

JKCNMePUMEHTAIbHbIE METOAbI M3Yy4YeHHs BeleCTB U MX NMpeBpPaLeHUH

Hemonctpanus Tabmun «llepuonnueckas cucrema xumuueckux osnemeHTtoB JI.I.
MenneneeBay, U3y4eHHE MOJIEIEN KPUCTANIMYECKUX PEIIETOK, HAOMIOIEHUE W ONUCAHUE
JEMOHCTPALlMOHHBIX M JIaDOPAaTOPHBIX OIBITOB (Pa3joKEeHHE IMEepOKCUAa BOJIOPOJa B
NPUCYTCTBUM KaTallM3aTopa, OIpPENENIEHUE Cpelbl pPacTBOPOB BEIIECTB  C IOMOILIBIO
YHUBEPCAJIIBHOTO WHAMKATOPA, PEaklMd HOHHOIO0 OOMEHa), MPOBEJACHHE MPAKTUYECKOU
pabotsl «Bnusaue pa3nuyHbix GaKTOPOB HA CKOPOCTh XUMHUUECKOW PeaKium.

PacuéTHble 3agaun
Pacuérel 10 ypaBHEHHMSIM XMMHUYECKUX PEAKUUM, B TOM YHUCIEC TEPMOXUMHYECKUE
pacy€Thl, pacu€Thl C UCTIOJIL30BAHUEM ITOHITHS «MACCOBAs JOJISI BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilonoxenue HemetamuioB B Ilepuognueckoid CHUCTEME XUMHYECKUX
anemeHnToB J[.M. MenaeneeBa u 0COOEHHOCTH CTpOeHUsI aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJIOB. AJUIOTPONHUS HEMETa/UIOB (Ha MpUMepe Kuciaopojaa, cepwl, dochopa u
yTJIepoa).

XHUMHUYECKHE CBOMCTBA BaXHEUIINX HEMETAUIOB (TaJlOT€HOB, Cephl, a3oTa, (pocdopa,
yriepoja M KpPEeMHHA) M HUX COCIAUHEHUM (OKCHUIIOB, KHCJIOPOJCOJCPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U KX COCIMHEHHUM.

Mertannel. [Tonoxenne meraiuioB B [lepuoanyeckon CUCTEME XUMHUYECKHUX JIEMEHTOB
J.U. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJEKTPOHHBIX O0OJIOYEK aTOMOB METaJUIOB.
O6mue ¢uzndeckne cpoicTBa MeTauioB. CIUIaBbl METAUIOB. DJICKTPOXUMHUCCKUU PsiT
HaNnpsHKEHUW METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAJUIOB (HATPUM, KaJIMM, KaJbI[Mi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6uue cnocoObl moaydeHust MetamioB. Memannypaus. Kopposzus memannos. Cnocoowl
3awumsl om Koppo3suu. IIpuMeHeHre METaJIJIOB B OBITY U TEXHHUKE.

JKCNepUMEHTAJTbHbIC METOAbI H3YYeHHUs BelIeCTB U UX NpeBpalleHUil

N3yuenne xomnekuun «MeTaabl W CIUIaBbl», OOpa3lOB HEMETAIJIOB, pEUICHUE
AKCHEPUMEHTAIBHBIX  3ajay, HaOJI0JICHHe ¢  ONHCaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUAA AIFOMUHUS C PACTBOPAMH KUCIIOT U
1ie04Yed, KaYeCTBEHHbIEC PEAKIIMU HAa KATHOHBI METAILIIOB).



PacuéTHble 3a1aun

Pacuéthl Macchl BemniecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PaCYEThI Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CJIM OJHO M3 BEIIECTB UMEET IPUMECH.
XUMHS H )KU3Hb

Ponr xumuum B oOecrieyeHHWH HSKOJIOTMYECKOM, HSHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEeAUIMHEL. [loHATHE O HayYHBIX METOAaX MO3HAHUS BEIECTB U
XUMHUYECKHUX PEAKIUM.

[IpencraBnenuss 006 oOOMIMX HAy4YHBIX MPUHIMIAX TPOMBIIIICHHOTO MOJYYCHUS
Ba)KHCHUIIIMX BEIECCTB.

YenmoBek B MUPE BEILIECTB M MATEPUAIIOB: BAKHEUIINUE CTPOUTEIILHBIE MaTEepHUalbl,
KOHCTPYKLUHOHHBIE MATEPUAJIBI, KPACKH, CTEKJI0, KEPAMUKA, MaTEPUAJIbl JJIs DJEKTPOHUKH,
HaHOMAaTepHUasbl, OPTAaHUYECKUE U MUHEPATbHBIC YI0OpECHHUS.

XHUMUS ¥ 340pOBbE YEJIOBEKA: MPABUJIA UCIIOJIB30BAaHUS JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30MaCHOTO MCIOJIB30BAHUS TIPEnapaToB OBITOBOM XUMUU B TMOBCEIHEBHOU
KU3HU. MexXnpeaMeTHble CBA3H

Peanuzanus MeXnpeIMEeTHBIX CBSI3€H MPU U3YyUCHUH OOIIel 1 HEOPTaHUYECKONH XUMUHU
B 11 Kiacce oOCyIIeCTBISICTCS uYepe3 MCIOJIb30BaHHE KAaK OOIIUX E€CTECTBEHHOHAYUYHBIX
NOHSTHM, TaK M TOHATUN, SBISIOMIMXCA CHUCTEMHBIMU JUISI OTACNIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mMe ecTecTBEHHO-HAYYHBIE TMOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiIaccuuKauus, TMEepUOJUYHOCTb, HAOIIOJEHNEe, HOKCIIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHHE, SIBICHHE.

®dusznka: MaTepusi, SHEPrusi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTHBHOCTh, MOJIEKYJIa, DJHEPreTHYECKUN YpPOBEHb, BEIECTBO, TeENO, OOBEM,
arperaTHO€ COCTOSIHHME BEIIeCTBA, (PU3WYECKHE BEIUYMHBI M EIUHHUIBI UX H3MEpEHUs,
CKOpPOCTb.

buonorusi: kierka, opraHu3M, sKOCUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepabl, TOpHBIE TTOPOIBI, TTOJIE3HBIE NCKOMIAEMBbIE, TOILITUBO, PECYPCHI.

TexHomorusi:  XUMHUYECKass  MPOMBIILICHHOCTh, METALIYprusi, MPOU3BOACTBO

CTPOUTCIIBHBIX MaTCpHUaJIOB, CEIbCKOXO03IHMCTBEHHOE IIpOU3BOACTBO, MU cCBas
IIPOMBIINIJICHHOCTD, (l)apMaI_[eBTI/I‘—IeCKaH IIPOMBIILICHHOCTD, IIPOU3BOJCTBO KOCMCTHYCCKUX
IpcraparTros, IMpOU3BOACTBO KOHCTPYKIHNOHHBIX MaTCpHualioB, QJICKTPOHHAA

IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHA HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOEHHUS OOYYarOU[MMUCS
porpaMM CpeaHero oOmiero o0pa3oBaHusl (JIMYHOCTHBIM, METANpEeIMETHbIM U



npeaMeTHbIM).  HaydHo-MeTroanueckoil OCHOBOW Ay pa3pabOTKU  IUTAHUPYEMBIX
pEe3yJIbTATOB  OCBOEHUS NPOrpaMM  CpeIHero ob0mero oOpa3oBaHUs — SBIAETCA
CUCTEMHOEATEIIbHOCTHBIN ITOXO/.

B cooTBeTCTBUU C CUCTEMHO-AEATEILHOCTHBIM IMOAXOA0OM B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTATOB OCBOECHMS IMpeaMeTa «XHMHsS» Ha YPOBHE CpEIHEro oduiero odpa3zoBaHUs
BBIJICJICHBI CIIEAYIOIIME COCTABIIAIOIIME:

OCO3HAaHHE OOYyYarOIIUMHUCS POCCUMCKON TPaKIAHCKOM HWIECHTUYHOCTH —
TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOIPEACIICHUIO; HAIUYUE

MOTHUBAIINHU K 00yUEHHUIO;

L[eJICHANPABIEHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHUHN JIMUHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XMMHUU;, TOTOBHOCTbH U
CIIOCOOHOCTh O0Y4YalIIMXCS PYKOBOJACTBOBATHCS B CBOEW JI€ATEIBHOCTH II€HHOCTHO-
CMBICJIOBBIMH YCTaHOBKAaMHM, MPUCYIIUMU L[EJIOCTHON CHCTEME XUMHYECKOT0 00pa30BaHMUS;
HaJIM4YMe MPABOCO3HAHUS IKOJIOTMYECKOU KYJIbTYpPhl U CHOCOOHOCTH CTAaBUTh LIETU

U CTPOUTD KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS IMpeaAMeTa «XHMHUS» JOCTUTAIOTCS B CIAMHCTBE
y4eOHONW M BOCIHUTATEIbHON JEATCIBHOCTH B COOTBETCTBHHM C TI'yMaHHCTHYECKUMH,
COLIMOKYJBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHM IIEHHOCTAMH M HJCANIaMU POCCHICKOTO
IPaXkJIaHCKOr0 00IecTBa, MPUHATHIMH B OOIIECTBE HOPMaMH W IPaBUJIAMH TOBEICHUS,
CHOCOOCTBYIOIIMMH  IIPOIIECCAaM  CaMOIIO3HAHMS, CaMOPa3BUTHS M  HPABCTBEHHOIO
CTaHOBJICHHSI IMYHOCTH O00YYArOIINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OCBOGHHS  mpeaMera  «XHMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTD OIBITA TIO3HABATEILHOM M MIPAKTHUECKOMN JEITCIbHOCTH 00YUarOIIUXCS
0 peaan3alni IPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCJIC B 4acTH: 1) rpasIaHCKOro
BOCIIUTAHMSA:

0CO3HAHUS 00YYAOIMUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00I3aHHOCTEH,
yYBa)KE€HHUSA K 3aKOHY M IIPABOIOPAIKY; MPEACTABICHUS O COLMAIbHBIX HOPMax M IPaBHIax

MEKJIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIEATEILHOCTH IIPH CO3JaHUU

y4IeOHBIX
IPOEKTOB, PEHICHUU YyYeOHbIX M TI03HABATCIBHBIX 3aJiay, BBIIOJHECHUH XUMHUYCCKHX
HKCIIEPUMEHTOB,;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI

APYTUX TPU aHAIW3¢ Pa3IMYHBIX BHJIOB y4EOHOW NEATSIBHOCTH, 2)
NATPHOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K MCTOPHUYECKOMY M HAYYHOMY HACJIEAUIO OT€UYECTBEHHOMN
XUMUU; YBaXEHUS K MPOLIECCY TBOPUYECTBA B 00IACTU TEOPUU U MPAKTUYECKOTO TPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, UTO JIOCTUKEHUS HAYKH €CTh PE3YJIbTaT NJIUTEIbHBIX HAOII01CHUH,
KPOIIOTJIUBBIX 3KCIEPUMEHTANIBHBIX MOUCKOB, MOCTOSHHOTO TPyAa YYEHBIX U NPAKTHUKOB;
WHTEpPECa Y MO3HABATEIBHBIX MOTHBOB B IIOJIYUY€HHUU U MOCIECAYIOIIEM aHAIU3E



MH(pOpMAaIK O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS
HPABCTBEHHOTO CO3HAHMSI, STUUYECKOrO OBEICHUS,
CIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
LIECHHOCTH; TOTOBHOCTH OILICHMBATh CBOE MOBEJICHUE W TOCTYNKH CBOMX TOBapUIIEH C
MO3ULINHI

HPaBCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUI ATHX MOCTYIKOB; 4)
(opmupoBaHusi KyJbTypbl 310POBbI:

MOHMMaHUSI IIEHHOCTEH 30pOBOrO0 M 0E€30MacHOro oOpasza KHU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NUYECKOMY W ICHUXUYCCKOMY 37I0POBBIO;
cOOJIIOICHUS TIPABUJT O€301MaCHOT0 OOpaIeHUs ¢ BEIIECTBAMHU B OBITY,

MOBCCTHCBHOW JKM3HU W B TPYAOBOW JEATCILHOCTH; IOHUMAaHWs I[ICHHOCTH IPaBUII

WHIAVUBUAYATHLHOTO U KOJUIEKTHBHOTO 0€301acHOTO
MOBCJCHHUS B CHUTYyallMsIX, YIPOXKAMOIIMX 3J0POBbI0 W JKU3HU JIIOJEH;  OCO3HAHUS

MOCJIC/ICTBUH Y HENPHUSITHS BPESIHBIX MPUBBIYCK (YIIOTPEOICHUS

aJIKOTOJIsI, HAPKOTHKOB, KYypeHHUs); 5)
TPYAOBOI0 BOCIIUTAHUS:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-MCCIIEIOBATENBCKOM €SI TEIHHOCTH,
OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM M JPYrMX BHAAX IEATEIHHOCTH; YCTAaHOBKH Ha
aKTUBHOE y4acTHe B PEIICHUH MPAKTHYECKUX 3a7a4 COI[UATbHON
HAIPABJIICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI); HHTEpeca K MPaKTHIECKOMY H3YUSHHUIO
npodeccuii pa3TuYHOro poaa,
B TOM YHKCJIE HA OCHOBE NIPUMEHEHHS MPEAMETHBIX 3HAHUH 10 XUMUU; YBAXKEHUS K TPYY,
JOJIIM TPYy/Ia U pe3yiibTaTaM TPYI0BOH NEATeIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHIUBUIYaIbHONH TpaeKTOpUU oOpa3oBaHus, Oynaymieid mnpodeccuu ©  peaau3anuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMHH, HHTEPECOB U OTPEOHOCTEN 00111eCTBa;
6) PK0JI0THY€eCKOr0 BOCIIUTAHUSA:
HKOJIOTHYECKH IEIeCO00pa3HOT0 OTHOIICHHSI K TPUPOJIE, KAaK NCTOUHUKY
CYIIECTBOBAHUS JKM3HH Ha 3emiie; MOHMMAaHMs TI00aJbHOTO XapakTepa JKOJOTHUYECKHX
mpo0eM, BIHSHUS
HPKOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIMAIBHON CPEIbl; OCO3HAHUS
HEO0OXOIMMOCTH UCIIOJIH30BAHUS JOCTIKEHUN XUMUU JJIS PEIICHUS
BONIPOCOB  PAIMOHAIIBHOTO TPUPOJIONOIB30BAHUS; AKTUBHOTO HEMPUSATUS JIEHCTBUM,
MPUHOCSIIUX BPEJ OKPYKAKOIIEH NPUPOTHON
cpene, YMEHHS MPOTHO3WPOBATH HEOJIATOMPHUATHBIC JKOJOTHYECCKHE ITOCIECICTBHS
MPEANMPUHUMACMBIX JCHCTBUN U TIPEIOTBpAIIATh UX; HAIWYUS PA3BUTOTO SKOJIOTUIECKOTO
MBINIICHUSI,  OKOJOTHYECKOW  KYyJIbTYpbl, OIbBITA  JESITEIBHOCTH  JKOJOTUUYECKOU



HANpPaBIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B MIO3HABATEILHONW, KOMMYHUKATUBHOM
U COLMATbHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO IMPOTUBOCTOSATH HACOJIOTHH
xemMo(pobuu; 7) HEHHOCTH HAYYHOI' O MO3HAHMS

c(hOpMHPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO

pa3BUTHs HAyKH W OOIIECTBEHHOW MPAKTHKW; MOHUMAaHUS CleUM(DUKU XUMHH KaK HAyKH,
OCO3HaHMs €€ poyik B POPMUPOBAHUU

pPalMOHAIBHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU LIEJOCTHOIO NpeICTaBiIeHuss 00
OKPYKAIOIIEM MHpE KAK O E€IWHCTBE IMPUPOABI M YEJIIOBEKA, B MO3HAHUMU IPUPOJHBIX
3aKOHOMEPHOCTEM W peleHuHu MNpodJieM COXpaHEHUs MPUPOJHOTO  PABHOBECHS;
yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XUMHUHU JJII COBPEMEHHON IUBWIM3ALUU: B €€
I'YMaHHUCTUYECKOW HAIIPABICHHOCTH M BaXKHOM POJIM B CO3/IaHUK HOBOM 0a3bl MaTepUaIbHOM
KyJbTYpbl, PEHICHUH TI00aNbHBIX MNpPOOJEM YCTOWUMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPbEBOM, HHEPreTUUYECKOM, MUIIEBOM M HKOJOIMYECKOW O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00€CTIIEUeHNN YCIOBUI YCIEIIHOTO TPYIa U SKOJIOTUYECKH KOM(POPTHOM KU3HU
KaXXJ0ro ujeHa OOIIeCTBAa; €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHWMAHHUS CYIIHOCTU
METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
nojiydaeMble 3HAHUS Ui aHaiu3a W OOBSICHEHUS SBJICHUN OKpYXKAIOIIEro Mupa u
OPOUCXOSAIUX B HEM U3MEHEHHM, yMEHHUS JenaTh 000OCHOBAaHHbBIC 3aKIIFOUEHUSI HA OCHOBE
Hay4YHbIX ()AaKTOB WM MMEIOLIUXCS JTAHHBIX C IIEJIbIO TMOJTYYEHUS! JTOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JIJIS1 PELLICHUS

npo0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIHSIX; HHTepeca K MO3HAHUIO

M FICCIICIOBATEIBCKON JIESTEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M caMOO0Opa30BaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHWHA 10 XWMHH B COOTBETCTBUU C JKU3HECHHBIMH
OTPEOHOCTSIAMU; HHTEepeca K OCOOCHHOCTSM TpyJda B pasIuuyHbIX cdepax
npodeccroHaIbHON

NEATEIIbHOCTH.
METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOSHUSI Y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE
CpeaHero o0I1ero o6pa3oBaHus BKIOYAIOT:

3HAYMMBIC 111 (POPMHUPOBAHKS MHUPOBO33PEHHUS O0YUYAIOIIUXCS MEKIUCIUILUIMHAPHBIC
(MeXIpeaMeTHbIE) 00IIeHAYYHbIE TOHATHS, OTpaKaIOIIUe IEJIOCTHOCTh HAYYHOU KapTHHBI
MHpa U crienrpUKy METOJIOB MO3HAHMS, UCTIOJI3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPrus, SBICHHE, MPOIECC, CHUCTEMa, HAY4YHBIM (DAaKT, NMPUHIINIL, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIeIOBaHNE, HAOI0ICHNE, U3MEPEHHE, SKCIIEPUMEHT U
JIpyrue); yHUBEpCaJbHBIC yUeOHBIC TSUCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
pETYISITUBHEIE), oOecnednBatomue QopMupoBaHue (YHKIIMOHATLHONW TPAMOTHOCTH U
COITMAJIBHOM KOMIIETCHIIMM OOYYaIOIIUXCs; CIOCOOHOCTh OOYYaIOIIUXCS HCIOJb30BaTh
OCBOCHHBIC MK IUCIUIUTHHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC yUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTaHpeI[MCTHBIe PE3YJIbTAaThl OTPAKAIOT OBJIAACHHUC YHHBCPCAJIbHBIMHU y‘-IGGHBIMI/I
IMO3HAaBATCIIbHBIMH, KOMMYHHUKATUBHBIMHA U PCTYJIATHBHBIMU I[GﬁCTBHHMH.



Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeiicCTBUS
Bba3oBble joruyeckue aeiicTBus:
CaMOCTOATEIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; ONPENEIATh LU JACSITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS,

COOTHOCUTH DPE3YJIbTaThl JIEATEIBHOCTH C IIOCTABICHHBIMU LIEJSIMU; HCIOJIB30BaTh IIpU
OCBOCHMM 3HAHUHN NPUEMBI JIOTUYECKOI'O MBIIUICHUSA — BBIACIATH XAPAKTEPHBIE NPU3HAKU
IIOHATUM U YCTAaHABIMBATh UX B3aUMOCBSA3b, UCIIOJIL30BATh COOTBETCTBYIOLIUE TIOHATHS 11
OOBSCHEHUS OTIENbHBIX (AKTOB W SIBICHUI; BbIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJaccu(UKaIMi BEIIECTB 1 XUMUYECKHUX

pEeaKLnii;

YCTAHABJIUBATh NPUYUHHO-CIEICTBEHHBIE CBSI3UM MEXKAY HM3Y4Ya€MbIMU  SIBICHUSIMU;
CTPOUTH JIOTHYECKUE PACCYNKACHUS (MHAYKTUBHBIC, ETyKTUBHBIC, 10 AHAJIOTUH ), BBISIBIISAThH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH BHIBOBI
Y 3aKJIFOYEHUS; IPUMEHSATH B IIPOLIECCE NTO3HAHUS, UCIIOIb3yEMbIE B XUMUU CUMBOJINYECKHE

(3HaKOBBIE) MOJCIH, MPEOoOPa30BBIBATH MOJICIbHBIC MPEJCTABICHUS — XMMHUYECKHM 3HAK
(cumMBOJI) dJeMEHTa, XUMHU4YecKas (opmysia, YpaBHCHHE XUMHUUYECKOW peakiuu — TIpH
peleHnd y4eOHBIX IMO03HABATENIBbHBIX W TPAKTUYECKUX 3aj7ad, MPUMEHITh Ha3BaHHBIE
MOJICTIbHBIC TIPEJCTABICHUS JJIs1 BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4Ya€MbIX BEIIECTB
U XUMUYECKHUX PEAKIIN.

ba3oBble ucciienoBaTe/bCKIeE AeCTBUA:

BJIAJETh OCHOBAMU METOJOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHYECKHUX PEAKIIMil;
dbopMynupoBaTh UEIM U 3aJadd  HUCCJIENOBAaHUSA, WCIIONb30BaTh IIOCTABICHHBIE U
CaMOCTOSATEILHO CPOPMYIHPOBAHHBIE BOMPOCHl B KAauyeCTBE WHCTPYMEHTA MO3HAHUA U
OCHOBBI JUIsl (DOPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHHMI1; BIIaJleTh HAaBbIKAMU CaMOCTOSATEIIBHOIO IUIAHUPOBAaHUS U  IPOBEICHUS
YYEHUUECKHUX
AKCIIEPUMEHTOB, COBEpIICHCTBOBAaTH YMEHHMs HaOJIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO TPOTHO3UPOBATH €T0 Pe3yabTat, (HopMyaupoBaTh 000OIIEHHUS M BBIBOJIBI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIECIOBAHUSA, COCTABIATH OOOCHOBAaHHBIN
OTY€T O TPOJEIAHHOW paboTe; MPUOOPETaTh OMBIT YYECHUUYECKON HCCIEOBATEIBCKON WU
MPOEKTHOM JESITEIbHOCTH,

MPOSIBISATh CLOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOJI0B NTO3HAHUS.

Pabora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX UHPOpMAIUU (HAYIHO-TIOMYJIsipHAs
auTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIpaBOUYHbIE MocoOus, pecypcbl HMHTepHeTa),
aHAJM3UPOBATh MH(OPMALMIO PA3NUYHBIX BUAOB U (POPM MpPEACTaBICHUSA, KPUTUUYECKHU
OLICHUBaTh €€ JOCTOBEPHOCTh M HEMPOTUBOPEYUBOCTH,  (OPMYJIHUPOBATH 3alpoChl U
MIPUMEHSITh Pa3JIUYHbIE METO/IbI IIPU TOUCKE U OTOOpE



uH(popmany, HEOOXOAMMOM UIsl BBINOJIHEHUS YYEOHBIX 3a7ad OINpPEAENIEHHOIO THUIIA;
MPUOOPETATH OMBIT UCHOIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX

TEXHOJOTUN U Pa3IUYHbIX MOMCKOBBIX CUCTEM; CAMOCTOSITENIbHO BHIOMPATh ONTUMAJIBHYIO
(dopMy npeacrapiaeHuss UHGOpMaUU

(cxeMbl, rpaduKu, 1UarpaMmsl, TaOJULbI, PUCYHKH U IPYTUE); UCIOIb30BATh HAYUHBIH SI3bIK
B KaueCTBE CPEACTBA MpH padoTe ¢ XUMUYECKOM

nHpopManel: TPUMEHATh MEXKIpPEIMETHbIC (hU3UYECKUEe W MaTEeMAaTHUYEeCKHE) 3HAKU U

CUMBOJIBI, (hOpMYIibI, a0OpeBUATYPBI, HOMEHKJIATYPY; HCIIOIB30BaTh U MPeoOpa3OBHIBATH

3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

KoMMmyHHKAaTHBHBIE YHHUBEPCATbHBIE YUeOHbIE 1eficTBUSI:

3aJ1aBaTh BOMPOCHI 1O CYIIECTBY 00CYX1aeMOil TeMBI B X0JIe AUAJIOTa
W/WIHM JTUCKYCCUH, BBICKA3bIBATh HJICH, (POPMYIIHPOBATH CBOM MPEIIOKCHHUS OTHOCHTEIIBHO
BBITIOJTHEHUST TPEIJIOKCHHOW  3aJa4d;, BBICTYNaTh C TNPE3CHTAIMEH  pe3yJbTaToOB
MO3HABATEILHON JICSITCIIBHOCTH, TOJYYCHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO
CBEPCTHHKAMH TIPU BBIMOJTHCHUU XUMHUYECKOTO SKCIICPUMEHTA, MPAKTHUYESCKOW pabOTHI 1O
MCCIICJIOBAHNUIO CBOWCTB W3yYaeMbIX BEIIECTB, pealU3allid y4eOHOTO0 TIPOCKTa U
(GopMyJIHpOBaTH  BBIBOJIBI o pe3yjibTaTaM MPOBEAEHHBIX HCCIICIOBAHUM ITyTEM

COTJIaCOBaHUS TMO3HUIIUN B X0JI€ OOCYXICHUSI 1 0OMEHa MHEHHSIMH.
PeryisiTuBHBIE YHUBEPCATbHbIE YUeOHbIE TeHCTBUSI CAMOCTOSATEIHPHO IUIAHUPOBATH
U OCYIIIECTBJIATH  CBOIO NMO3HABATENIBHYIO JACSATEIHLHOCTD, OTIPEACIIsis e€ el U
3aJ1a4M, KOHTPOJIIMPOBATH U TI0O MEpe HEOOXOIUMOCTH KOPPEKTUPOBATH ITpeIIaraeMblii
QITOPUTM JIEHCTBUH P BBIMOJHCHUN YUEOHBIX U UCCIIEIOBATEILCKUX 3a/1a4, BRIOUPATH
Hanbosee 3G (HEKTUBHBIN CITOCOO X PEIISHUsI C YUYETOM TOJIYUYeHHS HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUUECKHUX PEAKIHMIX; OCYIIECTBISITH CAMOKOHTPOJIb CBOEH EITeITbHOCTH
Ha OCHOBE caMoOaHaJIN3a U

CaMOOILICHKH.
[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHuIecKass XUMHUSI
OTpaXKaloT:
c(hOpMUPOBAaHHOCTh TPEACTABICHUN: O XUMHUYECKOU COCTABJISIOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBIICHUI IPUPOJBI, B
dbopMHUpPOBAaHUN  MBIIUICHHUS | KYJbTYpbl JUYHOCTH, €€
(GYHKITMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pENICHHsI MPAKTHUECKHUX 3a/1a4d U
AKOJIOTUYECKU 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY 370POBbIO U MPUPOTHON CPEIE;
BJIaJICHUE CUCTEMOI XMMUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOIOJIATAI0IIUE
MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- SJIIEKTPOHHBIC OPOUTAIIN ATOMOB,
UOH, MOJIEKYJa, MOJb, MOJISIDHBIA  00BEM, BaJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBaJICHTHAs, MIOHHAs,
MeTaJTMYeCcKasi, BOJAOPOAHAS ), KPUCTATUIMYECKAs] PEIIETKA, TUIIBI XUMUYECKUX PEAKIIUH,
PacTBOP, JIEKTPOJIUTHI, HEATEKTPOJIUTHI, FNEKTPOJIUTHUECKAS TUCCOLIMAIUS, OKUCIUTEb,
BOCCTAHOBUTEIIb, CKOPOCTh  XUMHUYECKOU peakiuu, XUMHUUYECKOe
paBHOBECHE); TEOpUU 151 3aKOHBI (Teopust ANEKTPOIUTHUYECKOU



aUccounanuu, nepuoanyeckut 3akon .M. Menaeneesa, 3aKOH COXpaHEHUS] MACChI
BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH IIPU XUMUUECKUX PEAKIUIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHNUS, JIEKAIIUE B
OCHOBE MOHUMAHUS PUYNUHHOCTA U CUCTEMHOCTHA XUMUYECKUX SIBJICHU,
(dakTONOTHYECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOJYYCHUHU U OE30MIaCHOM
UCIIOJIb30BAHUM BOKHEUIIINX HEOPTAHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU
NeSATeNIbHOCTH YeJIOBeKa; CHhOPMUPOBAHHOCTh  YMEHHH BBIABJISITh  XapAaKTEPHbBIC
IIPU3HAKU  IIOHATHH,

YCTaHaBJIMBAaTh UX B3aNMMOCB3b, UCIIOJIB30BATh COOTBETCTBYIOIMUC ITOHATHUA IIPpHW OIMMCAHNH
HCOPTaHUYCCKUX BCUICCTB U UX HpeBpaHleHHﬁ;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HUCIIOJIB30BAaTh XUMHUYCCKYIO CUMBOJIUKY

JJISl COCTaBJICHUS dbopmyn BEIIECTB U YpPaBHEHUN XUMHYECKUX
peakiuii, cucremarnueckyo HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKUX BEIECTB (yrapHbIii ra3, yriieKUcbli ra3, aMMHUakK, raiméHas
U3BECTh, HETaIIEHAs U3BECTh, MUTHEBAS COJ/IA, TUPUT U JIPYTUE); CPOPMHUPOBAHHOCTH
YMEHUH ONPENETsATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOMN CBsI3U (KOBaJICHTHAS, VOHHas,
MEeTaJUINYeCcKasi, BOJOPOJIHAS) B COCJIMHCHUSX, TUT KPUCTAITMYECKOU
pPELIETKM KOHKPETHOTO BEIIECTBA (aATOMHAs, MOJIEKYJIIpHasi, MOHHAs, METaJUIM4YecKasi),
XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COSTUHEHUM; CHOPMUPOBAHHOCTh
YMEHHI yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAaHMYECKUX BEILIECTB 10 X COCTaBY K
oTpeIeIEHHOMY KJIacCy/TPyTIe COSAMHEHUM (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJIJIbI, OKCUbI, OCHOBAHMS, KUCIIOTHI, aM(OTepHbIE THAPOKCHUIBI, COJH);
c(hopMHUPOBAHHOCTh YMEHHH PaCKPBIBATh CMBICI ITepuoandeckoro 3akona J[. 1.
MeHneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATHU3UPYIOIIYIO, O0BICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIIMHU; C(POPMHUPOBAHHOCTh YMEHHUHN XapaKTEPU30BATh MICKTPOHHOE
CTPOEHHE aTOMOB XMMHYECKHUX 3JIeMeHTOB 1—4 nepuoaoB [lepuoanueckoi CUCTEMbI
XuUMH4YecKux daemMeHToB JI.M1. MenaeneeBa, HCIONB3ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE
opOHUTaIINY, «IHEPTrEeTUUSCKUE YPOBHH», OOBSICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COCAUHECHUN O TIEpHOaaM U
rpynmnam [lepuoandeckoit cucteMbl XUMHYECKUX 3eMeHToB /.M. Menneneena;
c(hopMHUPOBAHHOCTh YMECHHI XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUUSCKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHUE T'€HETHYECKOUN CBSI3U MEXKITY HEOPTraHWYECKUMU
BEIIECTBAMM C MOMOIIbIO YPABHEHU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUNM;
chOpMUPOBAHHOCTh  yYMCHUS KJIACCH(HUIIUPOBATH XUMHUYECKHE peakuuu
10 Pa3IMYHBIM MIPU3HAKAM (YHCITY U COCTaBY PEarupyroIIuX BEIICCTB, TSINIOBOMY YD PeKTy
peaKIuy, U3MEHEHUIO CTEIICHEH OKHCIICHHS AJIEMEHTOB, OOPAaTUMOCTH PEaKIMH, YIACTHIO
KaTaiausaTopa); chOPMUPOBAHHOCTh YMEHUU COCTABISATh YPaBHEHHUS PEAKIMM Pa3IHUHBIX
THUIIOB,

MOJIHBIE U COKpAIIEHHBIE YPABHEHUS! PEaKIMii MOHHOTO OOMEHA, YUUThIBasl YCJIOBUS, MpHU
KOTOPBIX 3TH PEAKUMU UAYT J0 KOHLA;



c(OPMHUPOBAHHOCTh  YMEHUU IIPOBOJIUTH PEAKLUMM, IOATBEPKAAOLINE
Ka4eCTBEHHBIN COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILIECTB;
c(OPMHUPOBAHHOCTh  YMEHHUH pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-

BOCCTAHOBUTEINIBHBIX PEAaKIMHA IOCPEACTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca 3THUX
pEaKLHnii;
c(hOpMHPOBAHHOCTh YMEHUM OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU

peaKuu OT pa3IMYHBIX (HDaKTOPOB; XapakTep CMEIICHHS XHMHUYECKOTO0 pPaBHOBECHS B
3aBUCUMOCTH OT BHemHero BosjaeiictBus (npunuun Jle Illarense); chopmupoBaHHOCTH
YMEHHU XapaKTepH30BaTh XUMHUUECKHE MPOIIECCHI, JICKAITIE

B OCHOBE TMPOMBIIUICHHOTO TIOJYYeHUsT CEPHOM KHUCIOTH, aMMHaKa, a TakKke
chOpMUPOBAHHOCTh TPEJCTABICHUNA 00 OOIMIMX HAYYHBIX MPHUHIUINAX U IKOJIOTUYECKUX
npobieMax XHMHUYECKOTO TPOM3BOACTBA; C(HOPMHPOBAHHOCTH YMEHHH MPOBOAMTH
BBIUMCIICHUSI C UCIOJIb30BAHMEM TOHATHS «MaccoBasi JOJs BELIECTBA B PACTBOPER,
O0BEMHBIX OTHOIICHHUU Ta30B MPU XUMHUYECKUX PEaKIUAX, MACChl BEHIECTBA WM 00BEMaA
ra3oB 110 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe WK 00BEMY OJTHOTO M3 YYaCTBYIOIIUX
B PEaKIMU BEIIECTB, TEIJIOBOro 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MACCHI
BEIIECTB, NMPEBPAICHUS U COXPAHECHUS dHEPTHH; cPOPMHUPOBAHHOCTh YMEHHUH COOIONATH
IpaBuja MOJb30BaHUS XMMHUYECKON MOCYJ0M M J1abopaTOPHBIM O0OOPYJOBAHHEM, & TAKXKE
npaBuja OOpaleHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBITOJIHEHHUIO
7a00paTOPHBIX XWMHUYECKUX OIBITOB; CHOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U
BBITOJIHATh XUMHMUYECKUN SKCIIEPUMEHT (pa3iokKeHHe NePOKCHIa BOJOPOia B MPUCYTCTBUU
KaTaJn3aTopa, OIpeNeseHUE CpPellbl PACTBOPOB BEIIECTB C IIOMOINBIO YHHBEPCAIBHOIO
UH/IUKATOPa, BIMSIHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM peakluu, peakiuuu
MOHHOTO OOMeHa, KaueCTBEHHBIC peaKIuu Ha CcyibdaT-, kapOoOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH aMMOHMs, pelIeHHE OSKCIEPUMEHTAJbHBIX 3a7ad Mo TeMaM «Mertamiby u
«Hemertannel») B COOTBETCTBUM C MpaBUIaMH TEXHUKH O€30MACHOCTH IpU OOpAILEHUU C
BEIIECTBaMU U JIaOOpAaTOPHBIM O0OpYIOBAaHUEM, MPENCTABIATH PE3YJIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (popMe 3allMCH YPaBHEHHUI COOTBETCTBYIOIINX PEAKIHMI U

(dbopMynHpoBaTh BBIBOJIBI HAa OCHOBE JTHX pPE3yJIbTaTOB; CPOPMUPOBAHHOCTH yMEHUU
KPUTHYECKH aHAIU3UPOBATh XUMUYECKYIO
uHbopMaIMIO,  TMOJYy4aeMyld M3 Pa3HBIX HCTOYHHKOB (CpeICcTBa  MacCOBOM

KOMMYyHUKanuu, UHTepHET U NIpyrux); chopMUPOBAHHOCTh YMEHHUI COOJIOJATh MpaBHiIa
AKOJIOTUYECKHU 1eeco000pa3HOro MOBECHUS B OBITY U TPYAOBOM NESITENBHOCTH B LIEAX
COXPAaHEHHUsI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH NPUPOJHOM Cpelibl, OCO3HABATh OMACHOCTH
BO3JCHCTBHUS HA KUBBIE OPraHU3MbI ONIPEACIEHHBIX BEIIECTB, IOHUMAasl CMBICIT TTOKA3ATEIs
[TJK, mosicHAT, Ha mMpuMepax CIOCOObl YMEHBIICHHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUS Ha OpraHuW3M 4YeJIOBEeKa; JUIsi OOydYarouuxcsi C OrpaHUYeHHBIMHU
BO3MOKHOCTSIMU 37I0POBbsI: YMEHHUE MIPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOIaX
MO3HAHUS BEIIECTB M XUMUUYECKUX SBICHUMN; I CIENbIX U CIA00BUASIIUX 00YyUYaIOIINXCS:
YMEHHUE UCTO0JIb30BaTh peiabedHO

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu xumMuyeckux Gopmy.



KaJ’IeH)IapHO — TEMATUYIECCKOC NJTAHUPOBAHUEC YPOKOB XUMHUH

Ne Tema ypoka KoaunyecrBo Jara miian Mara ¢akr
4acoB

1.TeopeTuyeckne 0OCHOBbI XMMHHU 20

1 [ToBTOpenue kypca xumun 10 kmacca 06.09

2. Xumudaeckuit snemMenT. Hykmuapr. 13.09
N3oTomnbl. 3aKOHBI COXpaHEHMsI MacChl
Y DHEPTUH B XUMUH.

3. [eprnonnyeckuii 3aK0H. 20.09
PacnpeseneHne >eKTPOHOB B aTOMax
AJIEMEHTOB MaJIbIX M OOJBIIHNX
TIEPUOJIOB.

4. [TomosxeHre B MEPUOTNIECKOM CUCTEME 27.09
BOJIOPO/Ia, IAHTAHOHIOB, aKTHHOUIOB H
HCKYCCTBEHHO IMOJIyYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTh U BaJIeHTHBIE 04.10
BO3MOHOCTH aTOMOB

6. OCHOBHBIE BHIBl XUMHUYECKON 11.10
cBs3u. [IpocTpancTBeHHOE CTpOEHUE
MOJIEKYI

7 Jlmarsoctuueckasi KOHTpOJIbHas paboTa 18.10

8 Crpoenue kpuctamioB. [IpuauHbI 25.10
MHOT000pa3usi BEIIECTB.

9. Knaccudukarys XuMUYeCKUX PeaKIuu. 08.11

10. CKOpOCTh XMMUYECKUX PEAKITHH. 15.11
Karanus.

11. | Xumuueckoe paBHOBECHE U YCIOBHS 22.11
€ro CMeIICHus.

12. | JlucnepcHble CUCTEMBI. 29.11

13. CriocoObl  BeIpaKEHUSI KOHIIEHTPALUU 06.12
pacTBOpPOB.

14. [TpakTuueckas padota 1 13.12

«IIpuroroBieHure pacTBOPOB C
3aIaHHON MOJISIPHOM KOHLIEHTpaLUuen».




15. DIEKTPOIUTHYECKAs JUCCOLHALIHSL. 20.12
Boaopoansiil nokazareins. Peakuumn
MOHHOTO OOMeHa.

16. | I'maponu3 opraHuvdecKux u 27.12
HEOPraHUYECKUX COEAUHEHHUIM.

17. XUMHYECKIE HCTOYHUKHU TOKA. Psn 10.01
CTaHJIAPTHBIX AIEKTPOTHBIX
MTOTCHIIMAJIOB.

18. | Koppo3us metamioB u eé 17.01
MIPEIYIPEXK ICHUE.

19. | Dnekrposms. 24.01

20. | KonTpoabHasi paGoTa 10 Teme 31.01
«TeopeTndecKre OCHOBBI XUMHUM)»
2.Heopranuyeckasi XuMusi 11

21. | OOmas xapakTepUCTHKA U CIIOCOOBI 07.02
MTOJTyYEHUST METAJIJIOB.

22. | O030p METAITMYECKUX DIIEMEHTOB A- U 14.02
B-rpynm.

23. Menp. [{unk. Tutan. Xpom. XKeneso, 21.02
HUKEJb, IJIATHHA.

24. | CriaBbl METaJIOB. 28.02

25. OKcHIBI ¥ THAPOKCHIBI METAIITIOB. 06.03

26. | IIpaktuueckas padora 2 «Pemenue 13.03
AKCHEPUMEHTAJIBHBIX 33/1a4 10 TEME
«MertamibD.

217. 0630p HemeramioB. CBoiicTBa U 20.03
MPUMEHEHHE BaKHEHIIINX HEMETAJIOB.

28. OO1as XxapakTepUCTUKA OKCUIOB 03.04
HEMETAIJIOB M KHCIOPOACOACPKAIINX
KkucnoT. OKUCTUTENbHBIE CBONCTBA
CEpHOM M a30THOW KHUCIIOT.
Bonoponanbie coennHeHUsI HEMETAIUIOB.

29- | 'enernueckas cBsi3b HEOPraHUYECKHUX U 10.04-17.04

30 OpPraHUYECKUX BELIECTB.

31 IIpakTtuyeckas pabora 3 «Pemienue 24.04
OKCIIEPUMEHTATbHBIX  3aJ]ad [0 TeMe
«Hemeranne».

32 KonTpoabHnas pabdora 1o teme 08.05
«Heopranuyeckast XuMus».
3.XuMHUA U KU3Hb 2




32- | XuMus B IPOMBIIICHHOCTH, OBITY. 15.05-22.05
33
COI''TACOBAHO COTI'JTACOBAHO

[Iporokon 3acenanus
MeTtonuecKkoro coBeTa
MBOY Kamapckoit COIL

Ne 1 01 29.08.2023

(M.A. IlaBnoBa)

JIuct BHECEHUSI M3MEHEHHH B pab0dyIo IpoTrpaMMy

3aMeCTUTENb AUpeKTopa o YBP

(C.B. ®pososa)

29.08.2023

Tema o Jara o Jlata ipoBeeHUs
KTII KTII no axrty

[yt KOppEKTUPOBKH

(coxkatue, COBMEUIEHHUE. )
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