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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanusa  (D®OIl  COO), mnpencraBienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c yuétrom Konueniuu
npenojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickoii ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpazoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONPEISTICHUIO
oOmieir crtpareruu OOy4YeHHUs, BOCIUTAHHS U PaA3BUTUSA OOyYaIOIIUXCS
cpeacTBaMu ydeOHOro mpenmera «Xumus» s 10—11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUeNntyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTA 1€, CcoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThiO HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XUMHUYECKOrOo OOpa3oBaHHA. OJTH ILEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIEH
KyJbTYphl UYEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpa3oBaHue
oOydJarommxcs Ha YPOBHE CpEIHEr0 OOIIero o0O0pa3oBaHHs CpPEICTBAMHU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMME MO0 XMUMHH C YYETOM CreM(PUKA HAYKU XUMUH, €€
3HAYEHUS B O3HAHUU MPUPOJBI U B MATEPUATIbHOMN KU3HU O0ILIECTBA, a TAKKE C
y4€TOM OOIIMX 1eJie W MPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero ooOmero oOpasoBanmsi B Poccuiickoi
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OpMUpPOBAHHE PaALUOHATIBHOIO
HAy4yHOrO MBIIUICHUS, B CO3/JaHUE ILEJOCTHOrO MpEJCTaBlIeHUs 00



OKpYXAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI U YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAaHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEr0 MUpPa, OCO3HAHUSI B3aUMOCBSI3H MEXIY CTPOCHUEM BELIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHAs XUMHUS
KaK HayKa co3MjaTelbHasi, KaKk HayKa BBICOKMX TEXHOJOTMM HalpaBjieHa Ha
perieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTHYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOUIMMH LENSIMU M MPUHIIUIAMU CPEIHEr0 OOIIETO
oOpazoBanus cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIiA
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) MM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOYEHHUS B KM3HH COLUYMA,
IPOJIOJDKEHUsST 00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmass U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUHM (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OpraHuueCcKord XuMuu. @OpMUPOBAHUE TAHHON CUCTEMBI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreurBaeT BO3MOKHOCTH PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPU XUMUU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTpaMME MO XMMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuaia M 0OyCIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  Pa3BUTHEM 3HAHUW Ha  OMpeaeiIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXHUMHUYECKUX H DJIEKTPOHHBIX
MpEACTaBIeHUd O cTpoeHuW BemecTB. CBemenuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB O  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opraHumdeckod XAMHU
MOJIYYarOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl T[EpBOHAuYaJbHbIE MPEACTABICHUS O XHUMHUYECKOW CBSI3H,



KJIACCU(DUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XUMHUYECKOU pEaKIIUH.

[long HOBBIM yriaoMm 3peHHss B MpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUs
TEOPETUUYECKUA Marepuan M (PaKTOJIOrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKOoM peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMHS» 00y4aroUMMCsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHMX U METOHOJOTHUYECKH X
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKUIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEWINIMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AoNojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HWMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAJHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHM C JPYTMMU HayKaMH, pacKpbIBalOT €€ pojib B IO3HABATEIbHON U
PAKTUYECKOMN AESTENBHOCTH YeI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpo0siemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTUBaTh HWHGOPMAIMI0O U TNPUMEHSITh €€ JUIsl TIOMOJIHEHUS 3HaHUM,
pEIICHHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom copepikanue yuyeOHOro npeamMera «XUMHUS» JaHHOTO YPOBHS
U3y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaromuxcs
MHUPOBO33PEHUYECKOM OCHOBBI JJII MOHUMaHHs (GUIOCO(MCKUX HIIeH, TAKUX KaK:
MaTepHalbHOE  EJUHCTBO HEOPraHMYECKOr0 U  OPraHUYeCcKOro MHpa,
00yCIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTh
MPUPOJIHBIX SIBICHUI MYyTEM SKCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMH MPEIMNOCHUTKAME, OCO3HAHUE POJTU XUMHH
B PCIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS,, CO3JaHUSA HOBBIX TEXHOJIOTHMH U
MaTepuasnos.

B nmane pemieHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COLMATU3ALNU
OoOy4JaromuXcs NPHUHSTHIC MPOTPAMMON MO XMMHUHM TOJIXONBI K OMPEIEICHUIO
CONlepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUM, HMEIOIMUX ©0a30BO€ 3HAYEHUE IS
pPa3IUYHBIX BHJOB JIESITEIBHOCTH: PEIICHUSI MpOOJieM, IMOUCKA, aHaIW3a U
00paboTKkM  WHpOpPMALMK, HEOOXOIUMBIX [JId MPUOOPETEHUs  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTH, 3aHMMAIOIIECH BajKHOE
MECTO B NMO3HAHUU XUMUHU.

B mnpakTtuke npemnogaBaHusi XMMUKM KaK Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpeAHEro oOmero oOpa3oBaHUs, MpHU
OTIPENICNICHUH COACPIKATEIIbHOM XapaKTEPUCTUKHU IMeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKHM Kak oOOJaCTU COBPEMEHHOTO
€CTEeCTBO3HAHUS, MPAKTUYECKOM JMEITEIHHOCTH 4YEJIOBEKa M KakK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKOou
NOAXOA K ONPEACNICHUIO IeJied M3y4YeHHs TpeaMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMU M3YYCHHS TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKMX 3HAaHUN Kak BaKHEUIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3blKa HAyKHU, YCBOCHHE W TIOHUMAaHHE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUSI U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUH O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIMi, HEOOXOAUMBIX IS
OpuOOpEeTeHUs yYMEHUN OpHUEHTHPOBAaTHCA B MHpPE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIOUIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIIEPHMEHTA,
cOOJIFOICHUEM TTPaBHJI 0€30ITaCHOTO 0OpaIeHHsI C BENECTBAMM.

Hapsimy c¢ »Tum, comepkarenbHas XapakTEepHCTHKa IeIed u 3aaad
W3Yy4YeHHS TpeAMETa B MPOTpaMMe MO XMMHH yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsl B MPENOJaBaHUU XUMHH B OOJIBINIEH CTENEHU OTHAETCS
MPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  O0ydeHus,
OPHMEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTEIbHON
OpraHu3aliy, BIAJACIONIETO HE HAa00pOM 3HaHWH, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHUSMH aKTUBHOTO IMOTYyYEHUS 3HAHUHN
Y IPUMEHEHUS UX B peajbHOM KU3HM JIJIsl PEIICHHSI MPAKTHUECKHUX 3a/1a4.

B cBs3u ¢ 3TMM mpu w3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAaYEHWE MPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:



aganTanus OOyJaloIHUXCA K YCIOBUSM JTHUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (GOpMUPOBAHHE HWHTEIUICKTYadbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITCILHOMY  TIPHHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMMXCSA KIFOYEBBIX HABBIKOB  (KJIHOYCBBIX
KOMITETEHIIUH), UMEIONUX YHHBEPCAIbHOE 3HAYCHHE IS PA3JTMYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus mpolOsiemM, TOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWUU XUMHUH, a TAKKE JJII OICHKU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPEY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIOCOOHOCTEM OO0YYarOMUXCsA: CHOCOOHOCTH CaMOCTOSATENIBHO MPUOOPETAThH
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCII0JIb30BaTh COBPEMEHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHHM JIJIsi TIOMCKAa |
aHanu3a Y4YeOHOH ©W  HAy4YHO-TONYJSAPHOW HMH(OpPMAIMU  XUMHUYECKOTO
COJICpKaHMS;

dbopMupoBaHue © Ppa3BUTHE Y OOYYAIOIIMXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOIMIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IPOBEJICHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHUH, €€ BaXHOW POJIM B pEHICHUM TI00abHBIX IPOoOIeM
palMoHaILHOTO TIPUPOIOTIOJIH30BAHMS, ITOMTOJTHEHUS YSHEPTreTHUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHs, OCO3HAHHMS HEOOXOIUMOCTH
OCpe’)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCIIOJB30BAHUS TIONYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAlUsIX, CBA3aHHBIX C XUMUYSCKUMH SIBICHUSMH.

B ydeOHOM murane cpemgHero oOImmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOAUT B COCTaB MpeIMETHOM o0macTu «EcTecTBEHHO-
Hay4YHBIC MPEIMETHI».

OO6mee 49uca0 YacoB, OTBEAEHHBIX JUIS M3YUYCHUS XHMHH, Ha 0a30BOM
YPOBHE CcpeaHero o0Imero oopazoBanus, coctapiser 68 yacop: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XMMHUH

IIpenmeT opraHnyecKkon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B NIOJIYYEHUH HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHnyeckux BemecTB. ['omomnorus, nzomepusi. XuMu4eckas CBs3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBnenue 0 KJ1accuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTypa opraHnyeckux COeAMHEHUH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTABUTENEH KIIACCOB OPTraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOIOJIEHUE U
ONIMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPAIICHUID OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHUe, 00YyTJIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU psAa. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XWMUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] W TOPEHHs), HaXOXKICHHE B IPUPOJE, IMOJYyYECHHUE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (HU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATallMd, OKHUCICHUS H
MIOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHUE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEHImIe
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOI0 Kay4yyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psia.
ALIETUIEH — TPOCTEUINIMHA NPEACTABUTENb aJKUHOB: COCTaB, CTPOCHHE,
¢usnyeckue U XUMHUYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIpATAllUH, TOPEHMS] ), TOTyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHUe, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOIYYEHUE M HPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHU U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3b MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAUMU K
pa3JIMYHBIM KJlaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 W NOIYTHBIE
He(dTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. Cnocoodsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), nmuponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yrosib ¥ MpoAYyKTHI €ro nNepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HAaKOMJIEHHE € O0pa3laMu IUIAaCTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHUE MPAKTUYECKOW paboThl: MOJTy4YEHUE
JTUJICHA U U3YyYEHUE €r0 CBOWCTB.

PacuétHrlie 3agaun.

Boruncnenuss mo ypaBHEHUI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WJIU IMPOAYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKUE CBOMCTBa (peakluMM C aKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), MPUMEHEHUE. BoJopoaHbIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIJIMKOAb W TJIULUEPUH: CTPOECHUE,
duznueckre M XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJllaMH, KaueCTBEHHAs] PEaKUusl Ha MHOIOATOMHbIE cIUpThI). [leficTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TUICHTIIMKOJIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (U3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowvi. DopMmanpaerun, aneTaIbIETHI: CTPOCHHE,
¢u3nyeckne 1 XUMUYECKHE CBOMCTBA (PEaKIIMM OKUCIICHUSI U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIMH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
o0mme Jais Kjacca KUCJIOT, peakius JTepupuKalnuu), TOJy4YeHUE U
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIIMX



KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT, HX
MOJOLIIEE IEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponus
cinoxkubix 3¢pupoB. Kupel. T'unponmus sxupoB. IlpumeHeHune KupoB.
buonorunueckas poap KUpPOB.

VYrneBoabl: cocTaB, KilaccU(pUKAIUs yIriIeBOJAOB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mpocTtedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(Il), okucienne aMmmuauHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJIEHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouosioruueckas poib. Dorocunre3. OpykTo3a Kak U30MEP TIHOKO3HI.

Kpaxman u nemironosa kak npupoiHbie monumepbl. CTpoeHHe Kpaxmaia u
1EUTI0I03bl.  DU3MYECKHEe W XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIepUMEHTAIBHBIE METOAbl M3Y4YCHUS BEIIECTB M WX IPEBpaICHUMN:
poBeicHUE, HAOJIOJCHUE W OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHE ITaHOJIA
okcuaoMm meau(Il)), MHOroaTOMHBIX CHHPTOB (B3aMMOICUCTBUE TJIMIEPUHA C
rugpokcuaom wmeau(Il)), anpaeruyioB (OKHUCIEHHWE aMMHAYHBIM PaCTBOPOM
okcuna cepedbpa(l) m rugpoxcumom meau(Il), B3ammopelcTBue Kpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTUYECKOW pabOThl: CBOWCTBA pPAacTBOpAa YKCYCHOMU
KHCJIOTHI.

Pacuérurnle 3a1aun.

Boruucnenuss mo ypaBHEHUI0O XHMHMYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WM MPOAYKTOB
peakium).

A3oTcoaepxkanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTIOTBI ~ KaKk  amM(pOTepHbIE  OPTraHWYECKHE  COCIMHCHHS.
®u3nuecKkue U XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTuabl.

benku kak mpupo/iHbIe BBICOKOMOJIEKYJIApHbIE coequHenus. llepBuunas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OENKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOIIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
HAOJIFOICHUE W OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypaIus OeIKOB
MIPU HArpPEBaHUHU, LIBETHBIE peaKIUU OEIKOB.

BricokomoJiekyJasIpHbIE COeIMHEHUS



OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCTUHEHUM:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCTIEpUMEHTAIbHBIE METOJbl M3yYCHHUs BEIICCTB WM WX IPEBPAIICHUMN:
O3HAKOMJICHHME C oOpa3llaMH TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MIaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmst MeXNpEeIMETHBIX CBS3€H MPU HM3YYCHUHW OPTaHHYECKOU
xumMun B 10 Kitacce OCyIIECTBISIETCS dYepe3 HCIOIb30BAHUE Kak OOIIHX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHCTEMHBIMH
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIOTEe3a, 3aKOH, TECOpHWsS, aHAIHW3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/IeHNE, N3MEpPEHNUE, SKCIIEPUMEHT, MOICTTHPOBAHHE.

@dwusuka: wmarepus, OJHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUH YpOBEHBb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kinetka, opraHm3M, Ouocdepa, 0OMEH BEUIECTB B OpPTaHU3ME,
dorocuHTE3, OMOJIOTUYECKH AKTHUBHBIC BellecTBa (OCJKH, YTIIEBOMABI, KHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpanmbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIIMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBECHHBIE U KOCMETUYCCKHUE TpEnapaThl, MaTePHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000yI09YKa. DHEPreTHUECKe YPOBHHU, TOAYPOBHA. ATOMHBIE OpOHuTany, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA U



Ileppuonnueckor cuctemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKUX DJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOXKHBIX
BEIIECTB [0 TpynnaM M IepHoaaM. 3HAYEHUE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIBl XWMHUYECKON CBA3U
(xoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTajInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
aKLenTOpHbIN). BomoponHas cBsi3b. BalleHTHOCTB. DIIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HUIBl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUINYECKON PEIIETKY.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 701 BEIIECTBA B paCTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHUMYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYeCKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT Pa3IUYHBIX (AKTOPOB.
OOpatumbie peakiuu. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYeCKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnextponuTnyeckas nuccoruainus. CUiIbHbIE W CIIa0ble SJEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, ETOYHAs.

OKHUCIHUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
neMoHcTpauusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenpeneeBay, n3ydyeHrue MOJICNICH KPUCTAIUTMUECKUX PEMIETOK, HAOIIOIeHE
U ONHCaHUE JAEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OMNBITOB (Pa3JIOkKEHUE
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOpa, OIPEACIICHUE CPEAbI
pacTBOPOB BEHIECTB C IIOMOLIBK YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUH
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaumn.



Pacy€Tel 1no ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIBb30BAHUEM IMOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilosmoxxenune HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAKHEUIINX HEMETAIIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamibl. [Tonoxenne metaiioB B [leproandeckoil cucreMe XuMUYECKU X
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamuioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN P/l HATTPSIKEHUN METaJJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIUM, KaJIbIUH,
MarHui, aJtOMUHUHN, IUHK, XPOM, KEJIE€30, MEAb) U UX COETUHECHHIA.

OO61mume crocoObl MmoJy4eHus: MeTasuioB. [IpuMeHeHe MeTamuioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJJIEKINHU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIUIOB, PEIlICHUE
AKCIIEPUMEHTATBHBIX 3aj/lay, HAOJO/IEHUEe W OINMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHME THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAUYECTBEHHBIE pEAKIUU HA KATHOHBI
METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTpl Maccel BemecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAacCe WM 00BbEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponb xumun B 00€eCrieueHUH SKOJIOTHUECKON, IHEPIETUUECKON U MUIIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNX PEAKLUN.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIIAX [POMBIIUIEHHOTO
MOJY4YE€HUS] BAKHEUIINX BEILIECTB.



YenmoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHNE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I JIEKTPOHUKH, HAHOMATEPHabl, OpPTaHUICCKUE U MUHEPATbHBIC
yInoOpeHus.

XvUMHS W 370pOBbE YEJIOBEKA: MpaBWjIa MCIOJb30BaHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MaCHOTO HCIONB30BaHUsI TIpermapaToB OBITOBOM
XMMHH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEAMETHBIX CBSI3ed TPU  M3yYeHUW OOmIeH u
HeopraHu4ecko XxuMuu B 11 Kiacce OCYIIECTBISCTCS 4Yepe3 MCIOIh30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IOHSATHN, TaK W TOHSATHH, SBIISFOIIMXCS
CUCTEMHBIMHM JIJIS1 OTJICITBHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01Ime eCTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, dHEPrus, Macca, aTOM, 3JICKTPOH, IPOTOH, HEHWTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJICKYJIa, JHEPreTUUYCCKUHA YpPOBCHb,
BEIIECTBO, TElI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (U3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHuM3M, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanmbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XAUMHYECKasT IPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEIIbCKOXO3SIMCTBEHHOE
IPOM3BOJICTBO, MUIIeBast MIPOMBIIIIICHHOCTD, dapmarneBTHICCKas
MIPOMBIIINIEHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaoB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpelHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeMEeTHBIM H TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOW s
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHUS MPOrPaMM CpeTHEro oOIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETbHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKOW T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIICHHOE pAa3BUTUE BHYTPEHHHUX YOEXKJACHHN JHUYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOM KyJIbTyphl M CHOCOOHOCTHU
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHMHS» TOCTUTAIOTCS B
€ANHCTBE YYEOHOW M BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHS» OTPaKaIOT
c(hOpPMHUPOBAHHOCTh OMBITA TMO3HABATEILHOW M TPAKTUYECKON IEATEIHHOCTU
0Oy4YaromMXCs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS :



OCO3HAHUSI  OOyYaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPH CO3JIaHUHU
y4€OHBIX TPOCKTOB, PEUICHUN YYCOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIIIOIHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BU0B YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TPOIIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PEe3yIbTaT
JUTMTENIPHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIMEPUMEHTATBHBIX IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M T03HABATCIBbHBIX MOTHBOB B TMOJYYEHHUH U TMOCIEAYIOIIEM
aHanu3e  HWHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMHU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUN 3THX
MOCTYIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEeH 3J0pOoBOro M 0Oe30macHoro olpasa JKWU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroIeHnsT TpaBui 0€30MacHOro0 OOpalieHus C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIUBUAYAJbHOTO U KOJUIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYalMSAX, YIPOXKAIOMUX 30POBBI0 WM KU3HU
JIIO/EH;

OCO3HAHUSI  TOCJHEACTBUM W HENPUATHS  BPEIHBIX  MPUBBIUEK
(ynotpebieHus aakoroisi, HAPKOTUKOB, KypEeHUSI);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
JEeSATENbHOCTH, OOLIECTBEHHO TIIOJIE€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUSI K TpyAy, JIOIIM Tpylda U pe3yJbTaTaM  TPYyJI0BOH
NeSATeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPacKTOPUU
oOpasoBanus, Oyayuield npodeccuu U peann3aiii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHUMAaHMS TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATUS JCHCTBHUI, NPUHOCIIIMX BpEI OKpPYXKaIoIIeH
IPUPOJHOM Ccpelie, YMEHUSI IPOrHO3UPOBATH HEOJIATONPUSTHBIE HKOJIOTUUECKUE
MOCJIEICTBUS MIPEAIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HaJU4Usl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLMAIBHOM
MPAKTUKE, CHOCOOHOCTHU W YMEHHUSI AKTUBHO HPOTUBOCTOATH HJIEOJIOTUH
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUU(PUKH XUMUM Kak HayKd, OCO3HAaHUS €& poiau B
(dbopMHUpPOBAaHUHN PANMOHATHLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIEITOCTHOTO
MpeACTaBIEHUs 00 OKpYKaIOIIeM MUPE KaK O €UHCTBE MPUPObI U YEIOBEKA, B
MMO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEW W pEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;



yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOM
UMBWIN3ALHUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJHA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOA W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecrieYeHUH YCIOBUM YCICIIHOTO TPY/Ia U SKOJOTHUECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYUIHOCTH METOJ0B
MO3HAHMS, HUCIOJB3YeMBbIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJy4aeMble 3HAHHUS ISl aHaIW3a U OOBSCHEHHS SIBICHUM
OKPYKAIOIIEr0 MHUpPA U MPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XHMHH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSAMH;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pa3duyHbIX  cdepax
npodeccuoHaIbHOM IeITeTLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHEero 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CHCTeMa, HAay4YHbIH (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAOIIOACHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneunBaronme GopMUpOBaHUE
(GYHKITMOHATBPHON TPAMOTHOCTH ¥ COLMATBLHON KOMIIETSHITUN O0yJarOIINXCS;

CIIOCOOHOCTD oOy4Jarommxcs UCIIO0Ib30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIe IEUCTBUS B O3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBjajeHne  YHUBEPCAJIBHBIMH  Y4€OHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpeNeNATh 1LIeNU ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIME TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBAaTh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIE€HUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAECMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  MpOILIECCe TO3HAHWS, MCIOIB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBHIBaTh  MOJICIBbHBIC
NpPEJACTABICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOH pEaKIMM — TMPU PEHICHUH YUEOHBIX
MO3HABATEIBLHBIX U MPAKTHYECKUX 3ajlady, MPUMEHATh Ha3BAaHHBIC MOJICJIbHBIC
MPEICTaBICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HayYHOI'0 MO3HAHHUS BEIIECTB U XMMUUYECKUX
peaKiuu;

dbopMmynupoBaTh IEIM W 3aJa4d  HMCCIICJAOBAHUSA, HCIOJIB30BAThH
MTOCTaBJICHHBIC M CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIC BOMIPOCHI B KAaYECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBHI JUISI (POPMHUPOBAHHS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIaJICTh HABBIKAMHU CAMOCTOSITECIBHOTO TUIAHUPOBAHUSA M IPOBEIACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0aaTh 3a



XOJOM  TpoOLiecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pEe3yIAbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJCIaHHON
pabore;

OpuOOpeTaTh OMNBIT YYEHUYECKOM UCCIIEeNOBAaTEIbCKOM M IPOEKTHOM
NEeSTENbHOCTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MO3HAHUS.

3) paboTa ¢ nunpopmanmeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHMKAX HWHPOpManuu (Hay4yHO-
HOMYyJsIpHAsl JIUTEpATypa XMMUYECKOIO COJAEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh HHPOPMAITUIO PA3TUYHBIX BUAOB U (GOpM
peACTaBICHUS, KPUTUYECKH  OIEHMBaTb €€  JIOCTOBEPHOCTh U
HEMIPOTHUBOPEUNBOCTH;

dbopMyTUpPOBATH 3aMPOCHl K MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUKU, HEOOXOAMMOW JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IpPUOOPETATh OMBIT MCIOIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeCTaBICHUS
uHdopManuu (cXeMbl, TpaduKu, THarpaMMbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KA4eCTBE CpEICTBA MpuU padoTe ¢
XUMHYECKOW WH(GOpMAIMeil: MPUMEHATh MeXIpeaMeTHble ((pusndyeckue u
MaTeMaTH4YeCKWe) 3HaKW W CHUMBOJIBI,  (GopMysbl,  aOOpeBUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIB30BaTh M MpPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HarJISIAHOCTH.

OBiaseHne yHMBEpPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMoil TeMbl B XOJe Juaiora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HUACH, (HOPMYIUPOBATH CBOM TPEITIOKCHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTAllMEN PEe3yJbTaTOB MO3HABATEIBHOU NI€SITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IpU
BBIMIOJIHEHUNM XMUMHUYECKOTO AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB U3YYae€MbIX BEIECTB, peaiu3allid Y4€OHOrO MPOEKTa U
(dbopMyIHpOBaTH BBHIBOJABI MO pe3yJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM
COTJIACOBAHMS MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJSTUBHBIMHU AeCTBUSIMH:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATH MpEIaraéMblii aJroputM JEHUCTBUU MpH
BBINIOJIHEHUH YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJay, BbIOMpaTh Haubosee
3¢ (exTUBHBIN cnoco0 MX pelleHHus ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISATh  CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM Ha  OCHOBE
caMOaHaJMu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
Opupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIMMOW JUIsl PEIIeHUs MPAKTHUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, 3JIEKTPOHHAas
o0oyloYKa aToMa, MOJEKyJa, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamniéHHas),
MOJIb, MOJISIpHas Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJAHBIM  CKEJIEeT,
(GbyHKIIMOHANIbHASL TPYIMIa, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECKUI
psAl, TOMOJIOTH, YIJIEBOJOPOJABI, KHCIOPOX M a30TCOAEPXKALIME COECAUHCHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIIME B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBICHUH, (DakToIornyecKue
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MACHOM HCIOJb30BAHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEITHLHOCTH
YEJI0BEKa,;



c(OpPMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIMCAHUHU COCTaBa, CTPOCHHUS U IPEBPAIECHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO CUMBOJIUKY JJIS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
GopMys OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB I WUTFOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOJOPObl, KUCIOPOJ W a30TCOAEpXk allue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), J1aBaThb MM Ha3BaHUS 110
cuctematndeckoit Homenknarype (IUPAC), a takke npuBOIUTH TPUBUATbHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITWUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJIUKOJIb, TIUIEPHUH, PeHOI, (hopMaNbIeru, alleTalbIerua, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJEMHOBAas KHUCJIOTa, CTEapUHOBAs KHUCJIOTA,
III0K03a, (hpyKTO3a, Kpaxmall, eIi0103a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. byriepoBa st 0OBSICHEHHMS 3aBHCHUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa M CTPOECHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapakTepu3oBaThb COCTaB, CTPOEHHUE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iMuHbIX
KJIAaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, NPONWIEH, aleTHIICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IJIMLEPUH, (PEHOJI, aleTalbIeTu, MypaBbUHAs U YKCyCHasi KACJIOTHI, TJII0KO3a,
Kpaxmal,  LEeJUIFJIO3da, AaMHHOYKCYCHas  KHCIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0  CBSI3b  MEXKJIY HHMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMUYECKUX peakluil ¢ UCIIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepabOTKU U NPAKTUYECKOE MPUMEHEHUE IPOAYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIUHCICHHS MO XUMHUYECKHM
ypaBHEHUSM (Macchl, 00bEMaA, KOJIMYECTBA UCXOAHOIO BEIECTBA WA NPOIAYKTa
peakuuy IO U3BECTHBIM Macce, O0BbEMY, KOJWUYECTBY OJHOIO U3 HMCXOJHBIX
BELLECTB WM MPOJYKTOB PEAKIIH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOM 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCHOJIb3YEMBIX B XUMUU MIPU U3YUYEHUH BEIIECTB
M XUMHYECKMX  SIBJIeHUH  (HaOMroleHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICJIUPOBAHUE), HUCIOJIB30BaTh CUCTEMHBIC XHUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHus C BEIeCTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBITIOJIHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BENIECTB TMpPH HaArpeBaHUU,
MOJIyYeHUE HTUJIEHA W U3YUYEHUE €ro CBOMCTB, KAayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JEHATypauus OCJIKOB IPU HarpeBaHUH, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPAaBWJIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHnH C BeIIeCTBAaMU M JaOOpaTOPHBIM O0OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuuid u (OpMYIUPOBATh BBHIBOJLI HAa OCHOBE ATHX
PE3YIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTUUECKH AHAIM3HPOBATH XUMHUYECKYIO
UHGOpMAIIMIO, TIOTy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpeJCTBAa MacCOBOMU
uHopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh yMEHHUH  COONIOAATh  TIpaBUJia  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TMOBEIEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIENSIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI ONPEEIEHHBIX OPraHUYECKUX
BeIlleCTB, MOHMMasi cMbic nokazatens [1JIK, mosicHaTh Ha mpumepax crnocoObl
YMEHBUICHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JECUCTBHUS HAa OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIINX OOYYAIONMUXCs: YMEHUE HCIIOIh30BaTh
penbe(HO-TOUCUHYIO cHCcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpenmerHble pe3yibTaThl OCBOEHUsI Kypca «OOmias U HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb TPEACTABICHUNA: O XUMHUUYECKOM COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaKTHYECKUX
3a1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHONICHUS K CBOEMY 370pPOBBIO U
IIPUPOJHOU CpELE;

BIIQJICHUE CUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAOIINE TOHATUS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPULIATEIILHOCTh, CTEMEHb OKHUCJICHUS, XHUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KpUCTATTUYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOIMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMUYECKOU pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPHUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneena,
3aKOH COXPaHEHUsI MAacChl BEILECTB, 3aKOH COXPAaHEHUs U MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOIUYECKUH S3BIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUS, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMHMYECKHX SBJICHUH, (DAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, MOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOW NEATEILHOCTH
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIEC MPU3HAKHU MOHATHIA,
yCTaHABIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
IIPY OIUCAHWH HEOPTaHUYECKUX BEIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJIB30BaTh XUMHUECKYIO CUMBOJIHUKY IS
cocTtaBieHUs (QOpMyN BEMIECTB M ypPAaBHCHM XUMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBHaibHblE Ha3BaHUsA
OTIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcibli ra3, aMMHuakx,
ran€Hasi U3BeCTb, HETrallI€Hasi U3BECTh, MTUThEBAs COAA, MUPUT U JPYTHUE);

chOpPMHUPOBAHHOCTh YMEHUH ONPENENsATh BAJICHTHOCTb U  CTEIEHBb
OKHCJICHUSI XUMHUUYECKHUX JJIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BUJI
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAasA, METAJJIMYECKasi, BOJIOPOJIHAS) B
COCOMHEHUAX, THI KPUCTAUINYECKOW PEMETKM KOHKPETHOIO BELIECTBA
(aToMHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAaHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHeHUN (TPOCThIE BEIIECTBA — METAJIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKpBIBATh CMBICI MEPUOAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYyHKIINH;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB llepuoamyeckoil cuctemsl
xumudeckux asneMeHToB Jl. M. MenzaeneeBa, UCNONb3ysd MOHATUA «S-, p-, d-
BJIEKTPOHHBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEJIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHUYECKHUX
aneMmeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIWYHBIX KJIACCOB,
NOATBEPKJaTh CYIIECTBOBAHWE MEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMUPOBAHHOCTh YMEHUS KJIACCU(DHUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBy pearupyrolydx BEIIECTB, TEIJIOBOMY
ety peakiuy, N3MEHEHUIO CTENIeHEeH OKUCIICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIuM, Y4acTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHCHUS PEAKIIUN pazIMIHbBIX
TUIIOB, TIOJIHBIC W COKpaII€HHbIE YypaBHEHHUS peaKIMi HOHHOrO OOMEHa,
YUYUTHIBAs YCJIOBHUS, PU KOTOPBIX 3TH PEAKIINU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAOIINE
Ka4eCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHM PACKpPBIBATh CYIITHOCTbh OKHCIUTEIBLHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpPMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PEaKIUH OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHET0 BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

chopMHUPOBAHHOCTh YMEHHUN XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[e B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUs CEPHOM KHUCIOThI, aMMHUaKa, a



TaKke chOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYyUHBIX MPUHIMMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS C UCIOJIB30BAHHEM
TIOHSTUS «MaccoBas J0Ji BEIIeCTBA B pacTBOPE», 00BEMHBIX OTHOILICHHM Ta30B
MpU  XUMUYECKUX PpEAKIHUAX, MacChl BeEIIeCTBAa WM 00bEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3((eKTa peakiuyu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh ~ YMEHHMM  COOJIOAaTh  MpaBuia  MOJb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATh XUMHUYECKHIMA
IKCTIIEPUMEHT (pa3I0KeHUE IEPOKCHJIA BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTOPa,
OTIPENICJICHUE CpPElIbl PAcCTBOPOB BEIIECTB C IOMOIIBID YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMUMHYECKOU
peaKkIuu, peakiuu HOHHOrO0 OOMEHa, KayeCTBEHHBIC pEaklMM Ha cyibdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
IKCTIIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Meramie» U «HemeTtamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OE30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATh PE3yJIbTAThI
XUMHUYECKOT0 JKCIepUMEHTa B (OpMe 3aIllMCU YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMYyJIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJU3HPOBATh XHUMHYECCKYIO
uH(OpMaILIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOMU
KOMMYHHKaIMK, MHTEpHET U ApyTrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
1eJIECO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JESITEIBHOCTH B IEAX
COXpaHEHHMsI CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacHOCTh BO3JECUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  Tokazatens [IJIK, moscHAT Ha mnpuMepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAIlEHUs] UX BPEIHOrO BO3JEHUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
N bubmmoreka [JOK
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3 0 0
https://myschool.edu.ru/
M. bytnepoBa
Hroro no pazneny 3
Pa3znesa 2. YrieBoaopoanbl
bu6moreka [IOK
2.1 [IpenenbHbIe yraeBoaOpOABI — AJKAHBI 2 0 0
el a HOPOA https://myschool.edu.ru/
29 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 6 0 1 bubnuoreka [JOK
' AJIKaJIME€HbI, aJIKUHBI https://myschool.edu.ru/
bub OK
2.3 ApOoMaTHYECKUE YIIIE€BOI0POIbI 2 0 0 nommorexa L
https://myschool.edu.ru/
24 [IpupoaHbIE ICTOUYHUKH YTIJIEBOIOPOIOB 3 | 0 bubnuoreka [JOK
' 1 WX mepepadboTKa https://myschool.edu.ru/
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEHUs
b K
3.1 Crnuptsl. DeHon 3 0 0 nommorexa [10

https://myschool.edu.ru/




39 Anpnerunbl. KapOOHOBBIE KUCIIOTHI 7 bubnuorexa [JOK
CnosxHbie 3hupsI https://myschool.edu.ru/
33 YICBOET 3 l]?til:sJ:I/I;I glf/(zlc(l?o];[l(.?elcfu.ru/
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHCITOTHI. benkn 4 Et?fs?;lglf/:l?o]jzliu.ru/
Hroro no pazneny 4
Pa3znea S. BoicokoMoJieKyJIsipHbIe COeUHEHUS
5.1 [Tnactmaccer. Kayayku. Bomokna 2 E;I:SJ:I;IE;EI:EOL()I&I;HIW
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM uudpoBbIe
Ne i/ P Konrpoasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero o0pa3oBarte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
bubmmoreka [JOK
1.1 u [lepnoanueckas cuctema XUMHUYECKUX 3 0 0
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0 bubnuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bubnuorexa [JOK
1.3 XHUMHYECKUE PEAKITUU 6 1 1 nommorexa L
https://myschool.edu.ru/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertaiisl 6 0 1 bubmorexa [IOK
https://myschool.edu.ru/
2.2 Hemerannst 9 1 1 bubmorexa HOK
https://myschool.edu.ru/
)3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX ) 0 0 bubmuoreka [JOK
' BEIIECTB https://myschool.edu.ru/
Hroro no pasaeny 17
Paznea 3. Xumusi v :KU3Hb
3.1 XUMMUS U )KU3Hb 4 bubmuoreka [JOK




https://myschool.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHUusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
IIpenmeT opranndeckom XuUMuH, €é
1 P P ’ 1 0 0 CEeHTSIOph
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCKUX
2 coenuHenuit A. M. Byrneposa, eé 1 0 0 CEHTSIOph
OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o Kiaccuuxanuu
opraHuueckux BemiectB. Homenknatypa
3 1 0 0 CEHTSAOPH
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHMS OPraHUYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOCHUE
4 N p ’ 1 0 0 CEHTAOPD
TOMOJIOTHUECKUU Psifl
MeraH u 3TaH — npocTenime
5 P 1 0 0 OKTSIOpb
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 0 OKTSIOpb
OTUJIEH U NIPOIMUIIEH — MPOCTEHIINE
7 P P 1 0 0 OKTSIOpb
MIPE/ICTAaBUTENH aJTKEHOB
[Ipaktuyeckas padora Ne 1.
8 «IlomydeHue >TUIECHA U U3YYEHHUE €TO 1 0 1 OKTSIOpb

CBOWCTB»




Anxanuensl. byraguen-1,3 u
MeTunoyraauen- 1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U Pe3UHBI

HOSIOpb

10

AJIKHUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKHUM PSAI.
AneTunes — npocTenimmn
MpeACTaBUTENh ATKUHOB

HOSIOpB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

HOSIOpB

12

ApeHbl: 6eH3011 ¥ ToTyoJ. TOKCHYHOCTh
apeHoB

neKadpb

13

I'eneTnveckas CBsI3b YraeBOO0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccaM

neKadpb

14

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

MIPUPOIHBIN Ta3 U MOTYTHEIC HeTSIHBIE
ra3sl, HeTh ¥ MPOIYKTHI €€
nepepaboTKu

JeKadpb

15

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

MPUPOTHBIN ra3 U MOMYTHBIC HEPTIHBIE
ras3pl, HeTh ¥ MPOTYKTHI €&
nepepaboTKu

JeKadpb

16

KonTtponpHas pabota no pasaeny
«YTIIeBOJOPOIBI»

SIHBaph

17

Hpe):[eJ'ILHLIe OJHOATOMHBIC CIIMPTHI:
MCTaHOJ 1 OTaHOJI. BO,Z[OpO,[[HaH CBA3b

SIHBapb

18

MHoroaToMHEIE CIIUPTHI:

SIHBapb




OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

deBpaib

20

Anpaeruapl: GopManbIaeTHa U
areTanpaerug. AleTod

deBpaib

21

OHOOCHOBHBIE TIPE/ICTIbHBIC
Kap6OHOBI)Ie KUCJIOTEI: MypaBI)I/IHaFI n
YKCYCHas

beBpanb

22

[IpakTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

dbeBpaib

23

CreapuHOBas ¥ OJICMHOBAsA KUCIIOTHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHCIIOT

MapT

24

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

MapT

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uapous
CIIOXHBIX 3(UpOB

MapT

26

XKupsl: runponan3, npuMeHeHue,
OuoJoruYecKas poJib KUPOB

anpenb

27

VYraeBoJibl: cocTaB, KiaccuuKarus.
BaxxHeiinme npeacTaBuTeNu: TiI0K03a,
¢bpykTO3a, caxapo3a

anpenb

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOJHBIC
TOJIMMCEPBI

anpenb




KoHnTponsHas padorta o pasaeny

29 «Kucnopozacoaepxaiiye opraHuuecKue 1 anpesb
COEJIMHEHUS»

30 AMUHBI: METHJIAMUH U aHUJTUH 1 Mait
AMHHOKHCIIOTHI Kak aM(pOTEpHBIC

31 OPraHU4YeCKHUE COCAUHEHUs, UX 1 Mau
O6uonoruueckoe 3HaueHue. [lenTuapt

1 benku xak npupoaHbIe | vait
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS
OcHOBHbBIE IOHATUS XUMHH .

33 . 1 Man
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 Mait
[TnacTmaccel, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMAYECKUM DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB

CeHTAGpPDL

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XUMMHUYECKHX 3jieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpHUEHN CTPOEHHUS aTOMOB

CeHTAGpPDL

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyIIaM U eproiaM. 3Ha4eHHE
MEPUOANYECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saeMmenToB .M. Menaeneena
B Pa3BUTUHU HAYKH

CeHTAGpPL

CTpOGHI/IC BCIIICCTBA. Xumuaeckas CBA3b,
eé BUJbI; MEXaHHU3MBI 06p330BaHI/I${
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

CEHTAGpPL

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

OKTA6pb

Ilonstue o JAUCIICPCHBIX CUCTCMaAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.

OKTA6pb




MaccoBasi 107151 BellleCTBa B PacTBOPE

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYeCKUX COCIUHCHUIL.
['eHeTHvecKas CBS3b HEOPraHUYCCKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

OKTAGpPb

Knaccudukanus XuMuuecKux peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U MIPEBPALLECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

OKTA6pb

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMHUYECKOE PAaBHOBECUE

HOA6pb

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIun»

HOs6pb

11

DNEeKTPOIUTHYECKAs JUCCOLUAIUS.
[Tonsarue o Bogopoanom nokasarene (pH)
pactBopa. Peakiiuu noHHoro oomMeHa.
['unponus opraHuyecKux u
HEOPraHMYECKUX BEIIECTB

HOs6pb

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonarue o0 anexkTponuze
pacrmiiaBoB U pacTBOPOB COJieit

nekabpb

13

KonTtponsHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMHUN»

nekabpb

14

MeTaJ'IJ'ILI, HX ITIOJIOKCHHUEC B
HepHOHquCKOﬁ CHUCTEMEC XUMHNYCCKHUX

nekabpb




anemeHTOB J[. 1. MeneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB. O01ue
(u3HUYecCKre CBOMCTBA METAJLIOB

15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSDKEHUN METalIoB

AeKabpb

16

XUMHUYEeCKHEe CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HaTpUH, Kaaui, KaJabIuH,
MarHuii, aTtoMUHUI) U UX COETMHEHUI

AHBapb

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUI

AHBapb

18

XuMudecKkre CBOMCTBA IMHKA, JKele3a U
UX COCIMHEHUHN

AHBapb

19

[TpakTtruueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«MeTtamibs»"

deBpanb

20

Hemeramnel, X HOJI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

deBpanb

21

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCTIopo/a, cepsbl, Gpochopa u yrieposa)

deBpanb

22

XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI U
HUX COeIUHEHUN

deBpanb

23

XuMHUecKue cBOMCTBa a30T1a, Gpochopa u
HUX COeIUHEHUN

MmapT




24

XUMHUYECKHE CBOMCTBA YIIIEpOa,
KpEMHUA U UX COGIII/IHGHI/Iﬁ

mapT

25

[IpuMeHeHNne Ba)KHENIINX HEMETAINIOB U
UX COCIMHEHUU

mapT

26

O0001enne ¥ cucTeMaTH3aIys 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/IﬂM XUMHUYCCKUX peaKHI/II\/'I nu
TepMOXI/IMI/I‘ICCKI/IC paC'—IéTBI

mapT

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 3a7a4 110 TEMe
"Hemertamnsl"»

anpenb

28

KonTtponsHas pabora no temam
«Metamael» 1 «HemeTamie

anpenb

29

Heopranudeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

anpenb

30

AmboTepHble HEOpraHU4eCcKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPraHUYEeCKUX
BEIIECTB

anpenb

31

Ponp xuMuu B o0ecIieueHun
3KOJ'IOFPI‘-ICCKOI>1, SHGPFCTHQCCKOIZ u
HHHICBOﬁ 6C3OH8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX
MPUHLUIAX TPOMBIIIJIEHHOTO MOJyYeHUs
BaXHEHIIINX BEIECTB




33

Yenosek B MHUPC BCUICCTB U MATCPUAJIOB

34

XHMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe
obmectBo «M3aatenscTBO «IIpocBemnieHne»
* Xumus, 11 knacce/ I'abpuensta O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
https://resh.edu.ru/subject/29/

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Merogudeckoe mocooue —
0a30BbIll ypoBeHBY» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMus B TeCTax, 3a/1a4ax,
ynpaxkaeHusnx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kiacc:
KonTtponbsHbIC U IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
Hacronpnas kaura juis yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I'.OcTtpoyMoBa «3agauu o XuMHUHU U

criocoObl ux petenus» - M.: «JIpodar, 2021rox.



7. B.I'. lenncoBa «Xumus 11 kiacc moypodHble IIaHbI IO YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018ro.

8. M.A.Ps6oBa, Y.HO.Hesckas, P.B.JIuako «Tecthl mo xumum 11 kmaccy, -
M.: Dk3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoyMOoB «XUMUYECKHUI IKCTIEPUMEHT B IITKOJIE

11 ximacey; - M.: poda. — 2019 roa.

https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-

bazovyy-uroven-metodicheskoe-po/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://myschool.edu.ru/

Beenure Baeautenannsichttp://www.chemnet.ru I'azeta « Xumus» u cait
U1 yauTens «5 uay Ha ypoK XUMHM

http://him.1september.ru Enqunas kosexuus LIOP: IlpenmeTHast KomaeKIus
«XHUMMUS

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE

skcnepuMeHThl: xumus. Komnekius Poccuiickoro o6mieo0pa3oBaTebHOTO



nopraia

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaga mKOJIbHUKOB IO XUMUU
http://chem.rusolymp.ru Opranudeckast Xumusi: 3J1€KTPOHHBIN YUeOHUK TSI
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: IEKTPOHHBIN yUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS
http://www.chemistry.ru JlucTaHIInOHHAs] OJIUMITAA/IA TIO XUMUU:

TGHGKOMMYHHKaHHOHHLIﬁ O6paSOBaTGHBHBIﬁ IMPOCKT
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