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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanuss  (D®OIl  COO), mnpencrabienHsix B DenepanbHoM
rocyapcTBeHHOM obOpazoBaTtenbHoM cTanaapre COO, c¢ yuérom Konuenuuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpazoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJ0KEHUN «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEISTCHUIO
oOmieir crparernu OOy4YeHHUs, BOCIUTAHUS W PA3BUTHS 00 y4JarOIIHUXCS
cpeacTBaMu ydyeOHOro mpenMera «Xumus» s 10—11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTU IIeJeH, CcoAep)KaHus, pe3yabTaTOB OOyYeHHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKaMHU
o011eo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM DJTAllOM pealu3alydyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XUMHUYECKOTO O0pa3oBaHUA. OJTH ILEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl UYEJIOBEKa, a TaKkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 37I0POBBIO U MIPUPOIHOM cpene. PeanuzyeTcs xummdeckoe oOpa3oBaHue
oOydJarommxcs Ha YpPOBHE CpeIHero oOmero oO0pa3oBaHUS CpPEICTBAMHU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMe MO0 XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
y4€ToM OOIIMUX 1eJied W TPUHIUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pPOJb B
COBPEMCHHOW IHMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJaJ B (POPMHPOBAHHE PALMOHAIBHOTO



HAy4yHOTO MBIIUICHUS, B CO3/JaHUE IEJOCTHOrO TMPEJCTaBlICHUS 00
OKpYXAaIIIEM MHUPE KaK O €IWHCTBE NPUPOABI U YEIOBEKa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUS BEHIECTBEHHOTO COCTaBa
OKPYKaIOIIEr0o MUpPa, OCO3HAHUSI B3aUMOCBS3U MEXAY CTPOCHUEM BELIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOTHEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHas XUMHUS
KaK HayKa CcO3MjaTelbHasl, KaKk HayKa BBICOKMX TEXHOJOTMH HalpaBjieHa Ha
perieHre riI00albHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JJ0POBBS.

B cooTrBercTBUM ¢ OOmIMMM LEISIMH W MPUHIMIIAMH CPEHEr0 OOIIEero
oOpazoBanusi cojaepkanue mnpeaMera «Xumus» (10—-11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKJIIOUYEHUS B JKU3Hb COLIMYMA,
OpOJOJKEHUS 00pa30BaHMsA B  Pa3jUYHBIX O00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmas M HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIAIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHHWH 10 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIeh
XUMUM) U OPraHUuYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPUM XUMUHU.

CtpykTypa conepkanusi KypcoB — «Opranuueckas xuMus» u «OO0mmas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTPaMME IO XMMHUU Ha OCHOBE
CHUCTEMHOT0 TIOJIXOJla K H3YYCHHIO Yy4eOHOro marepuana M oOyCIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B KypCce€ OpPraHMYECKOM XHMHUU BELIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHMYECKUX
COCMHEHUM, a TaKXKe Ha YPOBHE CTEPECOXHUMHUYECKUX U DJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTHM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B  Kypce opranwdeckoid XWMHU
MOJIYy4YaloT pa3BuUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus T[E€pBOHAUYANbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YUYEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUUYECKU Marepuan H (PaKTOJIOrMYECKUEe CBEIEHUS O BEIIECTBAX U
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTHYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIMI 3TOro 3aKoHa —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUHU, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAaHUs AomNojiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMU HayKaMH, pacKpbIBalOT €€ pojib B I0O3HABATEIbHON U
NPAKTUYECKOMN AESTENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKCHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOiemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaroOmUXCs
MHUPOBO33PEHYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepUaIbHOE  €JUHCTBO HEOPraHMYECKOTO W  OPraHWYecKOro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBIICHUI MYyTEM 3KCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POIH XUMUHU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COIMATU3ALNU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIIMX ©0a30BO€ 3HAYEHHUE MJIs
pPa3JIUYHBIX BHJIOB JIESITEIBHOCTH: pELICHUsI MpOoOJieM, IOWCKa, aHaIu3a |
00paboTKkM  MHpOpPMALIMK, HEOOXOIUMBIX i1 NPUOOpPETEHUs  OIbITa



MPAKTUYECKON M HUCCIEIOBATEIBCKON JEATeIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KakK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaKk M HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUs, TMpHU
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKH ILeJied H3yUYeHHsS MperMeTa
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHHOCTH YEJIIOBEKAa U KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBON KyJbTyphl. C METOIUYECKOW TOYKH 3PEHHUS TaKOU
NOAXOA K ONPEACNICHUIO IeJied W3y4YeHHs TpeAMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

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

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAaHUN Kak BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJIbHbIE 3aKOHBI U
TEOpPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHHUMAaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHEH UX PAa3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npuOOpeTeHusT yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIIEPHMEHTA,
cOOJIFOICHUEM TTPaBHJI 0€30IMacHOr0 0OpaIeHHsI C BENECTBAMM.

Hapsimy ¢ »Tum, comepkarenbHas XapakTEepHCTHKA IeNe u 3aaad
U3Yy4YeHHs TMpeAMETa B MPOTpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTeHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHusg  O0ydeHus,
OPHUEHTUPOBAHHOW HA TMOJATOTOBKY BBIMYCKHWKA 0O0Ie00pa3oBaTeIbHON
OpraHu3alid, BIAJCIONIETO HE Ha00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TIOJYICHHSI 3HAHUN
Y IPUMEHEHUS UX B peajbHOM KU3HM JJISl PEIICHHSI PAKTHUECKUX 3a/1a4.

B cB3u ¢ 3THM mpu m3ydeHWHM mpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBAHHE HWHTEIUICKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITEIbHOMY  TIPHHSATHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHIIUH), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHE IS PA3TMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MmpoosieM, TOWCKa, aHaau3a U 00paboTKu
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JIEATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XHMHYECKUX MPOIIECCOB HA OPTAaHMU3M YeJIOBEKA U TIPUPOIHYIO CPEAY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCIIOJIb30BaTh COBPEMEHHBbIC HMH(POPMAIIMOHHBIC TEXHOJIOTHHU IS TOMCKA M
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH, IpU IUIAHUPOBAHUH W
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIoHaILHOTO TIPHUPOIOTI0JIH30BAHMS, ITOMIOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPUPOJHOTO PAaBHOBECHs, OCO3HAHHSI HEOOXOIUMOCTH
OCpe)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAlUsIX, CBA3aHHBIX C XUMUYSCKUMH SIBICHUSMH.

B ydeOHOM murane cpemHero oOmiero oOpa3oBaHHS MPEAMET «XHMUS)
0a30BOr0 YpPOBHS BXOIUT B COCTaB MpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIS M3YYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero obIero oopazoBanus, coctapiser 68 yacop: B 10 kmacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BEUIECTB U MAaTE€pUaIOB. TEOpHsI CTPOEHUSI OPraHUYECKHUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHWYECKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpPraHMYeCKHX BEUIECTB M MaTepHallaMH Ha X
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHue, 0OYyTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUU psAn. MeTaH W dTaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuus MOJTMMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUAPATALMU, TOPEHUS ), TOTYYEHUE U IPUMEHEHHE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), NoayueHnue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
He(dTauble Ta3zbl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepadoTku HEPTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HAaKOMJIEHHME ¢ O0pa3laMu IUIACTMACC, KaydyyKOB W PE3HHbI, KOJUIEKIHUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncienust mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHOJ M 3TaHOJ: CTPOCHHUE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TAHOJIa HA OPraHU3M YeJI0BEKa.

MHOroatoMHbl€ CHOUPTHL. OTWIEHIJIUKOAb W T[JIULEPUH: CTPOEHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIUKOJIA.

@deHoM: CTpOeHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelEabHbIE KapOOHOBBIE KHUCIOTBHl. MypaBbuHas H
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIUX KapOOHOBBIX KHCIOT, HUX
MOOLIIEE JEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'maponmu3 xkupoB. [IpuMeHeHHE KHUPOB.
buonorunueckas poap KUPOB.

VYrneBoapl: cocTaB, KiaccUpUKAIMS  YIIEeBOJOB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuom mean(ll), okuciienne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKJACHUE B MPUPOJIC, TPUMEHEHHE,
ouosiornueckas poib. @orocunte3. GpyKTo3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nemironos3a kak npupoiHbie moumepbl. CTpoeHHE Kpaxmaia u
1eUT0I03bl.  DU3NYECKUe W XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOIHU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIepUMEHTAJIbHBIE METOAbl M3YUYEHHUsS BEIIECTB M WX IPEBpaICHUMN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcuaoMm meau(ll)), MHOroaToOMHBIX CIHPTOB (B3aMMOIEUCTBUE TIIUIEPUHA C
ruapokcugom Menu(ll)), ampaerugoB (OKHUCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u rumpokxcumom memau(ll), B3amMopelcTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncnenust mo ypaBHEHUI0O XHMHMUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepxkaniue OpraHnuecKue COeJUHEHHUS.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
@u3nuecKkue U XMMHUYECKUE CBOMCTBa aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIINHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHus. [lepBuunas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalus, KaYeCTBEHHbIC PEaKIIMU Ha OETIKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
HAOJFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlus OEIIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS



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

OKCTIEpUMEHTAJILHBIE METOJBl M3Y4YCHHUS BEIIECTB M WX MPEBPAIICHUN:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiracce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kieTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPTaHU3ME,
dorocuHTe3, OMOIIOTUYECKH AKTHUBHBIC BellecTBa (OCNKH, YTIIEBOABI, KHPHI,
dbepMeHTHI).

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

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalIbl
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC opOuTanm, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBA3p NEPUOJUYECKOTO 3aKOHA U



Ilepponnueckon cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKUX HJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IEpHOoJaM. 3HAYEHUE IEPUOJUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsli). Bogoponnast cBsa3b. BaleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. MIoHbl: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU PEIETKH.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B paCTBOPE.

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

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHsI MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOsIHUE XUMH4YEeCKOTOo paBHOBecus. [Ipunuun Jle [Hlatense.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
neMoHcTpanusa tadiaun «llepruonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB /Jl.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUJa BOAOPOJAa B NPUCYTCTBUM KATAIM3ATOPA, ONPEACIECHUE CPEIbl
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMHUYECKNE PACUYETHI, PACUETHI C MCIOJb30BAHUEM IMOHSITUSA «MACCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckrue CBOMCTBa HEMETAUIOB. AJIIOTPOIHUS HEMETAIOB (HAa MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENUIIINX HEMETAIIOB U UX COCTMHEHMUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O0mme ¢pusnueckue cBoiicTBa Metamio. CruiaBbl
METAJIOB. DJIEKTPOXUMUUYECKUN psii HAPSXKEHU METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMy KHCJIOT M IIEJI0YEM, KAYECTBCHHBIE pPEAKIUMU Ha KaTHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MPUHLUUNAX HTPOMBIIIIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl JJIs JIEKTPOHUKH, HAHOMATEPHabl, OpTaHUICCKUE U MUHEPAJIbHBIC
yIo0peHus.

XuMHS W 370pOBbE YEJIOBEKA: MpaBWjla MCIOJb30BAHUS JICKAPCTBECHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHu4ecko XxuMuM B 11 Kilacce OCYHIECTBIIACTCS Yepe3 MCIIOJIh30BaHUC
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYCCKUH YpPOBCHb,
BEIIECTBO, TeJI0, OOBEM, arperaTtHoe COCTOSHHE BEIIECTBA, (QUINICCKHUE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

'eorpadus: MuHEpanbl, TOPHBIE TOPOJBI, IOJIE3HBIE HCKOIAEMEbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS POIPAMM CPEHET0 OOIIEro
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTAThl OCBOEHUS MpeAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
o0IIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHSI, CITIOCOOCTBYIOIIUMH TPOIIECCaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIPHOM M TPAKTUYECKON IEATEIHHOCTU
00y4JaromMXCcs MO peaju3aiuy MTPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY H
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3IMYHBIX BUJIOB YUYEOHOU ESATEILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

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

YBaXEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpECa M T03HABATEIILHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

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

4) dopMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIWBUAYAJbHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CUTYaIHMSAX, YIPOXKAIOMUX 3I0POBBI0 H KU3HU
JIIO/ICH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYATbHON TPAaCKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peann3aii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTUYECKH II€JIeCOO0Pa3HOT0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
peuIeHns BOPOCOB PAllMOHAIBHOTO IPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaIoIIeH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUSI AaKTHUBHO MPOTUBOCTOATH HJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs crneuUuKd XUMUU KAaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACcTaBIeHUs 00 OKpYyKalollleM MUPE KaK O €IUHCTBE MIPUPOJIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,



yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepualbHOW KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAMIIUHBI,
o0ecrieYeHU YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOWIEr0 MHUpPA U TMPOUCXOAAIIMX B HEM HM3MEHEHUW, YMEHHUS JEIaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCITOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEILHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUI0 U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOGHHOCTAM  Tpyda B  pasIuuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUSI»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeIMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJoBaHWE, HAONIIOJCHHE, W3MEpEHUE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCII0JIb30BaTh OCBOECHHBIE
MEXKJUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yYHUBEPCAJIBHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuUBaTh;

OTIpENIEeNIATh 1IEeNN JACATEILHOCTH, 3ajaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMHU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JIJI1 O0OBSICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pacCMaTPUBAECMbBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJACTABICHUA — XUMHUYECKHMHA 3HaK (CHMBOJI) DJIEMEHTa, XUMHUUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEAKIUH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBblIe HCCIeA0BaTEIbCKUE T1eHCTBUSI:

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

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MO3HAHUS W OCHOBBI I (POPMHUPOBAHMS THIIOTE3BI IO IMPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBath 00OOIIEHUS U BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3yIAbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuOOpeTaTh OMNbIT YYEHUYECKOM UCCIIEeN0BAaTEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHBIX
METOJ0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTEpHETa), aHamu3upoBaTh HHPOPMALIUIO PA3ITHMYHBIX BUIOB U (popm
NpeCTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

dbopMyTUpPOBATH 3AMPOCHI M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUU, HEOOXOAMMON JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY TpelCTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WHGOpMAIMeil: NMPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTHYeCKWe) 3HaKW W CHMBOJIB,  (OpMyJsl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMoil TeMbl B XOJ€ JHaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HICH, (HOPMYIUPOBATH CBOU MPEIIOKCHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAMHM IpPH
BBIMIOJIHEHUM XMUMHUYECKOTO AKCHEPUMEHTa, MPaKTUYECKOW paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAaHMSI MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PeryJATUBHBIMU AeHiCTBUSIMH:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTb, OIpenesss €€ Leau U 3aJadd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEIaraéMblii aJIroputM JEHUCTBUU MpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHHUS Kypca «OpraHuyeckas XuUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (OPMUPOBAHMHM MBIIUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOIUMOW [JIsi PEIIeHUs MPAKTHUYECKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, OJJEKTPOHHAas
o0oJI0YKa aToMa, MOJIEKYJa, BAJCHTHOCTb, AJIEKTPOOTPULIATEIHLHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHAs  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
byHKIIMOHANIbHASL TPYIMINA, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECCKUIN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCJIOPOJX M a30TCOAEpKAlIMe COEHUHCHUS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PECHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMAaHUS
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJb30BAHUU
BOKHEHIITNX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YEJI0BEKa,;



c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbBIC MPU3HAKU TIOHSATHUH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE TMOHSATHS
IIPU ONMCAHUU COCTABA, CTPOEHUS U NPEBPAILECHUNA OPraHUYECKUX COCIUHEHU;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TrOTABIMBATh MOJEIH MOJIEKYJ OPraHUYECKUX BELIECTB JIJIS UIUTFOCTPALIMH UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YYEHHBIX
OpraHMYecKUX BEUIECTB IO KX COCTAaBY U CTPOCHHUIO K ONPENEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), N1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenkinatype (IUPAC), a takke npuBOIuTh TpUBUAIbHBIC
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHUCTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTeapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OINPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. bymiepoBa 1ist 0OBsSCHEHHS 3aBHUCHUMOCTH
CBOWMCTB BEILECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl
BEIIIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iHuHbIX
KJIaCCOB OPTaHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, aleTUJICH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (EeHOJI, aleTanbIerul, MypaBbuHas U YKCyCHash KHCIOTBI, IJII0K03a,
Kpaxmaj,  LeJUII0j03a, aMUHOYKCYCHas  KHCIOTa),  WJUIIOCTPUPOBATH
TEeHETUYECKYI0 CBSI3b MEXAY HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIAHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOTUYECTBA MCXOIHOTO BEIECTBA WM MPOAYKTa
peakUuy IO U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB UJIM MPOIYKTOB PEAKIINN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCOJIb3YEMbBIX B XUMUU MPU U3YUYEHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIE XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  MpaBuia  MOJH30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
IKCIEpPUMEHT (TIpeBpalleHus] OPraHUYEeCKUX BEIIECTB TMPU HArpeBaHUM,
MOJIyYCHUE HDTUJIEHA W U3YyUYEHUE €ro CBOMCTB, KAayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TIPU HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHuH C BEIIECTBAMHU M JJAaOOpaTOPHBIM OOOpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmaruu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
I1EJIECO00pa3HOr0 TOBENCHUS B OBITY M TPYAOBOW MEATEIBHOCTH B IEIAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMmbich mokasarens [1JIK, moscHATh Ha mpuMepax crocoObI
YMEHBUICHHUSI W NPEAOTBPALCHHUS KX BPEAHOIO BO3JCUCTBUS HA OpraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIONMUXCs: YMEHHUE HCIOIh30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3Hauenmii JI. bpaiing mng  3amucu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpeameTrHble pe3yibTaThl OCBOCHUS Kypca «OOmias U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XMMHUU B TO3HAHUU SABJICHHI
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaAKTUYECKUX
3a/1a4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpeELE;

BIIQJICHUE CUCTEMOM XHMMHUYECKUMX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJTMUECKas, BOJIOPOJIHAS), KPUCTAIIMUECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOLMALIUS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON AuCccolMaluuy, nepuoandeckui 3akon . . Menneneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH U CHUCTEMHOCTH XHUMHMYECKHX SBJICHUH, (akTomoruyeckue
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTepHbIC MPU3HAKU TOHSATUMH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISI
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cuctematndeckyto Homenknatypy (IUPAC) wu TpuBuanbHbie Ha3BaHUSA
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
ranéHasi U3BeCTh, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUYECKHX JJIEMEHTOB B COCIMHEHHUSX Pa3JIMYHOIO COCTaBa, BHU]L
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAs) B
COCMHEHUAX, THI KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKasl), XapaKTep CPeJibl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUs, KUCJIOTHI, aM(POTEPHBIEC TUIPOKCU/IBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOIAUYECKOTO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHMYECKUX 3jIeMeHTOB 1—4 mepuonoB llepuoamyeckoil cuctemsl
xuMuuyeckux anmementoB JI. M. MennesneeBa, MCMOib3ys MOHATHS «S-, P-, -
BJIEKTPOHHBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuojaM U rpynnaMm llepuoanueckoil CUCTEMbl XUMHYECKHUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
NOATBEPKATh CYIIECTBOBAHWE MEHETUYECKON CBA3M MEXJY HEOPraHUYECKUMHU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuu, U3MEHEHHUIO CTENIEHEeH OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPABHCHHUS PEAKIUN pazIMYHbBIX
TUTIOB, TIOJIHBIC W COKpaIlI€HHbIE YypaBHEHUS peaKIMidi HOHHOTrO OOMEHa,
YUYUTBHIBAsA YCJIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJMTH PEAKIMH, ITOATBEPIKIAIOIINE
Ka4eCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIIECTB;

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN ITOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle IllaTenbe);

c(hopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUS CEPHOM KUCIOThI, aMMHUaKa, a



TaKke cPOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C MCIOJIB30BAHUEM
MOHSATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BeEIIeCTBa WM 00BbEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKLMH BEIIECTB, TEIUIOBOTO 3 (deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

chOpMUPOBAHHOCTh ~ YMEHMH  CcOOJONaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHM
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C TIOMOIIBI YHUBEPCATBLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC PEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Meramiey u  «HemeTtamnsl») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuit u GOpMYyJIHMPOBAThH BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHHKanK, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
11eJIeCO00Pa3HOTO TIOBEACHHUSI B OBITY W TPYIAOBOM JACSATEIBHOCTH B IEISAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUSI W MPEJOTBPAIlEHUs] WX BPEIHOrO BO3JICHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAax MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3Hauenuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Kontpoiasbubie | IlpakTHyeckue (1cpp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckod xumuu. Teopus
11 CTPOEHHMSI OPraHUYECKUX COEAMHEHUHN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoabl
2.1 [IpenenbHbIe YTIE€BOIOPOABl — AJTKAHBI 2
29 HenpenenbHble yrieBoAOpOIbl: aJlKeHBI, 6 1
) aJKaJuEHBI, aJIKHHEI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
524 [IpupoaHble UCTOYHHUKHU YTIIEBOAOPOJIOB 3 1
' 1 WX mepepaboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeJuHeHUst
3.1 Cnuptel. eHon 3
39 Anbneruapl.  KapOoHOBBIE  KUCIIOTHI 7 1
' CrnosxHble 3¢upsl
3.3 VraeBoanl 3 2
Hroro no paszneny 13

Pasnen 4. A3oTcoaepskamme opraHudeckne coeIMHEeHUs!




4.1 ‘ AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJIsipHbIe COCAUHEHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB 1o 34

[TPOTPAMME




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM ugposbie
Ne i/ pasi Kourpoububie | IIpakTHyeckue (cpp )
NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue aromos. Ilepuoanueckuit 3aKoH
11 n Ilepuogmyeckas cucTteMa XUMHYECKHX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue  BemiectBa. MHorooOpasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PEeaKINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
23 CBsi3b HEOPraHMYECKUX M OPraHUYECKUX 5
' BEILIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 ‘ XUMHUs ¥ KU3HD 4
Utoro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka
n/n P Bcero KOHT%Om’Hme Hpasr 6nqec1me H3yYeHHUs o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypebi
[Ipeamer opraHnyeckod xumuu, €€
BO3HHUKHOBEHHE, pa3BUTHE " 1 https://m.edso00.ru/9184b457
3HaYEHHUE
Teopust cTpoeHHsST OpraHHUYECKUX
coemuaeHnii A. M. Byrtneposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBI€ I0JIOKEHHUS
[IpencraBienne o KiacCHU(pUKAUU
OpraHNYECKUX BEILIECTB.
Homenknarypa (cucremaruyeckas) 1 https://m.edsoo.ru/d32178fb
u TPUBHAIIbHBIE Ha3BaHUs
OpPraHWYECKUX BELIECTB
AJIKAHEL cocTas - CTpoctue, 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHUU Pl
Meran u oras — mnpocteiume 1 https://m.edsoo.ru/6edcc394
MIPEACTABUTENM AJIKAHOB
AﬂKueHH: coctas M CTpoCHHE, 1 https://m.edsoo.ru/6b14aflc
CBOMCTBA
Otunex u MIPOIUIIEH —
MpocTeuimne MPEJICTABUTEIN 1 https://m.edso0.ru/324d177c
AJIKEHOB
IIpaktnyeckas pabGora Ne 1.
«[lony4yeHne sTUIIEHA W HU3y4YECHHE 1 1 https://m.edso0.ru/d6c45517

€r0 CBOMCTB»



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517

Ankamuensl.  byraauen-1,3  u
meTmnOyraguen-1,3.  Ilomydenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

https://m.edsoo.ru/437f83fa

10

AJKMHBI: COCTaB U OCOOEHHOCTHU
CTPOCHUS, TOMOJIOTHYCCKUH s,
Auerunex — MIPOCTEUIINN
MIPEJICTAaBUTENb AJTKHHOB

https://m.edsoo.ru/f25dffed

11

Brruncnenus o YPaBHEHHIO
XUMHUYECKON PEaKIuu

https://m.edsoo.ru/498fe87b

12

ApeHbl:  0O€H301 U TOIYOJL
TokcHYHOCTh apeHOB

https://m.edsoo.ru/589d3ddd

13

T'eneTnueckas CBS3b
YIJIEBOJOPOJIOB, TMPUHAJICKAIINX
K pa3JIUYHbIM KJIaccam

https://m.edsoo.ru/ba48c664

14

[Tpupoaueie HWCTOYHUKHU
YTJIEBOJAOPOJIOB: MPUPOAHBIN ra3 u
MOMyTHBIE HE(TsAHBIC Ta3bl, HEPTH
Y TIPOJIYKTHI €€ mepepaboTKu

https://m.edso0.ru/397c2d83

15

[Tpupomubie UCTOYHUKH
YIIIEBOJIOPOJIOB: TIPUPOJHBINA Ta3 U
MOIyTHBIE HE(TsAHBIC Ta3bl, HEPTH
Y TIPOJIYKTHI €€ epepadoTKu

https://m.edsoo.ru/51fade52

16

KonTtponpnast paborta mo pasaeny
«YTIIeBOIOPOIBI»

https://m.edsoo.ru/1b2bcldd

17

[IpenenbHbIe 0JIHOATOMHBIE
CIOUPTBI: METaHOJA W  DTaHOJL
Bonopoanas cBs3b

https://m.edsoo.ru/c21487e3

18

MHoroaToMHEbIE CIIUPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPHUH

https://m.edsoo0.ru/8f6435c8

19

deHo: CTPOCHHUC MOJICKYJIbI,

https://m.edsoo.ru/5126bcb5e



https://m.edsoo.ru/437f83fa
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¢busnyeckue u XUMHYECKHE
CBOMCTBA, IPUMEHEHNUE

20

Anpnerunel:  popmanbmerun  u
areTanpaerng. Aluerod

https://m.edsoo.ru/e34544ec

21

OaHOOCHOBHBIE IpeiebHbIe
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
M YKCyCHast

https://m.edsoo.ru/b4e183c2

22

[IpakTnueckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHACIIOTBD»

https://m.edso0.ru/6c86242¢

23

CreapuHoBast u OJIEMHOBASI
KUCJIOTHI, Kak npeaACTaBUTCIIN
BBICIIINX Kap6OHOBI)IX KHUCIIOT

https://m.edsoo.ru/fe622475

24

MBIJ'Ia KakK coJim BBICIITHNX
KapOOHOBBIX KHCJIOT, WX MOIOIIEE
NEUCTBUE

https://m.edsoo.ru/c1685d61

25

CrnoxHbIe 3UpHI KaK
MIPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT.
['uaponu3 cinokHbBIX 3pupoB

https://m.edsoo.ru/fbb68558

26

Kupsl: rugponus, MpPUMEHEHUE,
O6uoJ0rNYecKas poJib KUPOB

https://m.edsoo.ru/399f1ca8

27

VrieBoabl: COCTaB,
Kiaccuukaus. Baxueiimme
MIPEACTaBUTEIIH: IJII0KO034,
bpykKTO3a, caxaposa

https://m.edsoo.ru/3c527eb8

28

Kp axmall n OCIr0JI03a Kak
IIPpUPOAHBIC ITOJIUMCPBL

https://m.edsoo.ru/d3aelc63

29

KonTponpHas paborta mo pasneny
«Kucnopoxaconepxkamiue
OpraHMYECKUe COEIMHEHUS/

https://m.edso0.ru/16634947
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Bcepocculickas IIPOBEPOYHAs
pabota

30

Oomas XapaKTepUCTHKA
a30TCOJICPIKAIUX  OPraHHYECKUX
coequHeHnit /  Bcepoccuiickas
IpoBepoyHasi paboTa

https://m.edsoo.ru/d543f4c6

31

AMWHBI: METHIAMWH U aHUIINH

https://m.edso0.ru/649533ea

32

AMUHOKHUCIIOTHI Kak aMQpOTepHbIE
OpPraHWYEeCKUE COCTUHEHUs, UX
OMOJIOrMYECKOE 3HAYCHUE.
[Tentuael. benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS

https://m.edsoo0.ru/54732f28

33

OCHOBHBIe IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIIAPHBIX
COEOUHEHUN

https://m.edsoo.ru/cec68ba?

34

OcHOBHEIC METObI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COECIUHEHU. IInacTMaccsr,
Kay4yKH, BOJIOKHA

https://m.edso0.ru/46729785

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XuUMHYECKUH DJIEMEHT. Atowm.
DneKTpoHHas KOH(Urypauus
aTOMOB

https://m.edsoo.ru/d276bd7b

[Tepnoanueckuit 3aKOH u
[Tepnognueckas cucrema
XUMHUYeckux ajementoB J[. .
Menneneena, nx CBSI3b c
COBPEMEHHON TEOpPHEN  CTPOECHUS
aTOMOB

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XHMHYECKHX DJIEMEHTOB M
WX COCIWHEGHWH 10 Tpymnmam |
MEePUOJIaM. 3HaueHue
MEPUOANYECKOT0 3aKOHA M CHCTEMBI
XUMHYECKHX 3JIEMEHTOB J..
MenpeneeBa B pa3BUTHH HAyKH

https://m.edso0.ru/9a519a98

Crpoenue BeliecTBa. XHUMHUYECKAs
CBsI3b, €€  BHIbI, MEXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOW CBS3H.
Bonopoanas cBs3b

https://m.edsoo.ru/11edbb8f

BaneHTHOCTE.
DNIEeKTpOOTPULIATENBHOCTh. CTeneHb
OKHCIICHHUS. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHUS

https://m.edsoo.ru/l1c7e4ba9



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9

HOHSITI/IC (0] ,HI/ICHepCHBIX CUcTeMmax.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBass  J0JIT  BeEIIeCTBA B
pacTBope

https://m.edsoo.ru/f615e37b

Knaccupukanuss u HOMEHKIATypa
HEOPraHUIeCKUX COCIMHCHHUH.
I'eneTnueckas CBSI3b
HEOPraHUIeCKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

https://m.edsoo.ru/bbflfcl2

Knaccuduxarus XUMUYECKUX
peakuuii B  HEOPraHUYECKOW U
OPraHNu4ecKou XUMHH. 3akoH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs " MIpEeBpaICHUS
SHEPrUM MPU XUMUYECKUX PEAKIUIX

https://m.edsoo.ru/737884fd

Ckopocts  peakiuu.  OOpaTuMblie
peaknuu. XMMHYECKOE paBHOBECHE

https://m.edsoo.ru/1677f4be

10

[Ipaktnueckass  pabora Ne 1.
«BnusiHEe pa3NUYHBIX (AKTOPOB Ha
CKOPOCTh XUMUYECKOH PEaKIIi»

https://m.edsoo.ru/e6327f2

11

DNEKTPOIUTHYECKAST  TUCCOIHALIUSI.
[ToHsiTHe O BOAOPOJHOM IMOKa3aTele
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['MApOIN3 OpraHUYECKUX |
HEOPraHUYECKUX BEIICCTB

https://m.edsoo.ru/3234384a

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIE
peakiuu. [lonste 00 3meKkTposu3e
pacIuiaBoB U PaCTBOPOB COJIEH

https://m.edsoo.ru/d19df513

13

KonTponpHass pabota mo pasneny
«TeopeTndyeckre OCHOBBI XUMHUM»

https://m.edsoo.ru/42a9681d

14

MeTtansl , nx ITOJIOKCHHUC B

https://m.edsoo.ru/3a6bf2a9



https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
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IIepnoanueckoit cUcCTeMe
XUMUYeCKuX ajementoB J[. .
Menneneena u 0COOEHHOCTHU
CTpOEHUs aTOMOB. Ob6mue
¢du3nvecKrue CBOMCTBA METAIIIOB

15

Crnasel METaJIJIOB.
DNEeKTPOXUMHUECKUN pan
HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/9cb465ac

16

XUMUYECKHE CBOMCTBA Ba)KHEHIIIHX
METaJUIOB (HATpUM, KM, KaJbllUi,
MarHuu, ATFOMHUHHU) 51 170:¢
COCIUHCHMI

https://m.edsoo.ru/4e8bc6fd

17

XHUMHUYECKUE CBOMCTBA Xpoma, MeIu
1 UX COeTUHEHNUHN

https://m.edso0.ru/2393964e

18

XUMHAYECKHE CBOMCTBA [TMHKA,
JKelle3a U UX COSTMHEHUN

https://m.edsoo.ru/2e9896ea

19

[Ipaktnueckass  pabora Ne 2.
"Pemenue AKCIEPUMEHTAITBHBIX
3a7a4 1o reme «Metauiel»"

https://m.edso0.ru/41538b94

20

Hemeramnel, uX TMOJOXEHHE B
[Tepuoanueckoit CUCTEME
XuMu4yeckux ajementoB  J[. .
MenneneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

https://m.edsoo.ru/d14bd5a6

21

dusnyeckue CBOICTBA HEMETAILIOB.
Amnorpornusi  HemetaluioB  (Ha
npuMepe KUCIopoa, cepsl, hochopa
U YIJepo/ia)

https://m.edsoo.ru/41a85f4f

22

XMMHUUYECKHE CBOMCTBa TaJIOTEHOB,
Cephl U UX COCTMHEHUN

https://m.edsoo.ru/e6735ca4



https://m.edsoo.ru/9cb465ac
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23

XHUMHUUECKHE CBOMCTBaA a3orTa,
docdopa 1 uX COCTUHCHHIA

https://m.edsoo.ru/e359a2eb

24

XUMHYECKUE CBOMCTBA YIJIEPOJA,
KPpCMHUA U UX COCI[I/IHGHI/Iﬁ

https://m.edsoo.ru/ef3a5687

25

[Tpumenenne BOKHENIINX
HEMETaJJIOB U X COeTUHEHNI

https://m.edsoo.ru/e232a911

26

O06o0menrne W cUCTEMAaTH3aIUI
3HaHUM 1o TeMe «Hemeramiem.
Brruncaenus o ypaBHEHUSM
XUMHYECKUX peakuumii "
TEPMOXHUMHUYECCKUE PACUETHI

https://m.edso0.ru/539f71b8

27

[IpakTnueckas  pabora Ne 3.
«Pemenne AKCIIEPUMEHTAIIbHBIX
3amay no reme "Hemeramsl'"y

https://m.edsoo.ru/d93381a5

28

KontponpHass pabora 1o Temam
«Metamae» 1 «HemeTamie

https://m.edsoo.ru/842abce9

29

Heopranudeckne u OpraHuveckue
KHCJIOTBIL Heopranwnueckue u
OpraHu4eCcKre OCHOBAHUS

https://m.edsoo.ru/d9ddcc76

30

AmboTepHble HEOpPraHWYEeCKHE U
OpraHuyecKue COEIMHEHUSI.
I'enernueckas CBSI3b
HEOPraHWUYECKUX U OpraHMYeCcKHUx
BEIIECTB

https://m.edsoo.ru/9c4d7af9

31

Ponnb XHUMHHU B oOecrnieyeHU
SKOHOFquCKOﬁ, BHCPFCTquCKOﬁ nu
HHHICBOﬁ 6630HaCHOCTI/I, Pa3sBUTHHU
MCIUIIMHBI

https://m.edso0.ru/9173971d

32

IIpencraBnenus 06 oOMIMX HAYYHBIX
NPUHIIAIIAX IPOMBIIIJICHHOTO

https://m.edsoo.ru/bcal6d6f
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IMOJIYYCHHA BaXXHEHUIITUX BCIICCTB

YenoBek B MHpE  BEILIECTB

u

33 1 https://m.edsoo.ru/7ccc2b22
MaTepHUaJIoB
34 XuMHS ¥ 3J0POBBE YEIIOBEKA 1 https://m.edsoo.ru/e992867a
OBIIEE KOJIMYECTBO YACOB 11O 34

[TPOTPAMME



https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Xumus. 10 xnacc. I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.
AxmmonepHoe o0mectBo «M3matensctBo «lIpocBenieHue.

2. Xumus. 11 xnacc. I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxmmonepHoe o0mectBo «M3matensctBo «lIpocBenieHue.

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

1. VYpoxu xumuum B 10 kmacce. ba3zoBwiii ypoBeHb. MeToauueckoe
nocodbue. O. C. Tabpuensn, M. I'. Octpoymon, C.A. CmaagkoB. M.:
«IIpocBemeHue.

2. Ypoxu xumum B 11 xmacce. ba3oBelii ypoBeHb. Meroaudeckoe
nocodbue. O. C. Tabpuensu,I. I. Octpoymo, C.A. CnagkoB. M.:
«IIpocBemeHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChHI U PECYPCBI CETHU
NHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
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