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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOCHHUS (epepanbHON 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM obOpa3zoBatenbHOM ctaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTeruun pa3BuTus
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
oOmieil crpateruu OOy4YeHMs, BOCIHUTAHUS H Pa3BUTHS OOyYarOUIUXCS
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 MMOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011eo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM DJTAllOM pealu3alydyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl UYEJIOBEKa, a TaKkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 3JIOPOBBIO U MPUPOJIHOMN cpeje. Peanusyercs XxumMuyeckoe oOpa3oBaHUe
oOydJarommxcs Ha YpPOBHE CpelHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMe MO0 XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, 4 TAKKE C
y4€TOM OOMIMX 1eJied M TPUHIMUIIOB, XapaKTepHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pPOJb B
COBPEMCHHOW IHMBWIM3AIMHA, B CO3JaHUU HOBOM 0a3sl MaTepHUaTbHOM
KyJabTypbl. OHa BHOCHUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO



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
OKPYKaIOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOTHEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W KU3HU KaXJI0ro wieHa obmiecTBa. CoBpeMEeHHass XUMUS
KaK HayKa CcO3MjaTelbHasl, KaKk HayKa BBICOKMX TEXHOJOTMH HalpaBjieHa Ha
perieHre riI00albHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3J0POBHSI.

B cooTrBercTBUMM ¢ OOUIMMM LEISAMH M MPUHIIMIAMUA CPEIHEr0 OOIIETO
oOpazoBanusi cojaepkanue mnpeaMera «Xumus» (10—-11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) UM IS BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOUYEHHUS B JKU3HbH COIMYMA,
OpOJOJKEHUS 00pa30BaHMsA B  Pa3jUYHBIX O00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranuueckass xumuss» U «OOImas M HeopraHWYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHHWH 10 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIeh
XUMUM) U OPraHUuYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHUH TIpeMeTa O00ecrleunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepkanusi KypcoB — «Opranuueckas xuMus» u «OO0mmas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTPaMME IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIX0JIa K H3Y4YEHHIO Y4YeOHOro wmatepuana U OO0ycCIOBJICHa
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHMYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX M BIJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B  Kypce opranwdeckoid XWMHU
MOJIYy4YaloT pa3BuUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus T[E€pBOHAYANbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOrO oOIIEro oOpa3oBaHUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, & TAKKE O XMMHUYECKUX DPEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B ITO3HABATEIBHOW U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX TMpo0siemMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHEHTHPOBAaHO  Ha  (GOPMHpPOBAaHHE y  OOyYaIOIIHXCS
MHUPOBO33PEHYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBICHUI MYTEM SKCIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHuss 3agay  BOCHUTAHMS, Pa3BUTHUS U COLMAIU3AlUU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIIMX ©0a30BO€ 3HAYEHHUE MJIs
pPa3JIUYHBIX BHJIOB JIESITEIIBHOCTH: pELICHUsS MpoOJieM, IMOWCKa, aHadu3a u
00paboTKkM  MHpOpPMALIMK, HEOOXOIUMBIX i1 NPUOOpPETEHUs  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTU, 3aHMMAIOIIECH BajkKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KakK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CpeaHero oOmero o0pa3oBaHus, NIpH
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHPHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOIWYECKOW TOYKH 3pPEHUs] 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 Xapakrepa,
O3HAKOMJICHHE C HCTOPHEH X Pa3BUTHUS U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
OpUOOpETeHUsT YMEHUH OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

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

Hapsimy c¢ »Tum, comepkarenbHas XapakTEepUCTHKA IeNed u 3aaad
M3Yy4YEeHHS TpeAMETa B MpPOTrpaMMe MO XMMHH yTOYHEHA W CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTCHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJEp)KaHWsl — OOydeHws,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE Ha00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TIOJYICHHSI 3HAHUN
Y IPUMEHEHUS UX B PEabHOU KU3HM JIJISl PEIICHHSI MPAKTHUECKUX 3a]1a4.

B cB3u ¢ 3THM mpu w3ydeHWH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCIbHOMY  TIPHHSTHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHITH), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE IJI Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKa, aHaiu3a U 00paboTKH
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JIEATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UIMH  JKOJIOTUYECKOH 0e30MacHOCTH XapaKTepa BIUSHUS BEIISCTB M
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBUU C YKM3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
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 TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAIIHSIX, CBA3aHHBIX C XUMUUYSCKUMH SIBJICHUSMH.

B ydeOHOM murane cpemHero oOmmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOIUT B COCTaB MpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIA 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).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHuyecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

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

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (IUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
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 MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHImIe
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aJKWUHOB: COCTaB, CTPOECHHUE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

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



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKU YIIIEBOAOPOXOB. IIpupoAHbIl ra3 U MHOIYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnnslii yrosib ¥ NpoaAyKThI €ro nNepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
pEeaKInm).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBME METAHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIUKOJIA.

@deHoM: CTPOCHHWE MOJICKYJbI, (U3NYECKHEe W XUMUYECKHE CBOMWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAuECTBEHHBIE PEAKIMH ), IOJyUYEHUE U TPUMEHEHNE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHeHue. CteaprHOBas U OJIEMHOBAsI KMCIIOTHI KaK MTPEACTABUTENMN BBICIINX



KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOLIIEE JEUCTBHUE.

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

VYrneBoapl: cocTaB, KiaccupUKalus YIrJIeBOJAOB (MOHO-, IHU- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bI), HAXOXKJEHHUE B MPUPOIE, TPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITFOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania 1
HEeJUTI0J103bl.  PU3HMUYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaina (TUIpOIu3,
KAueCTBEHHAs PEaKIUsS C HOJIOM).

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcuaoM wmeau(ll)), MHOroOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIMIIEPUHA C
ruapokcugom Meau(ll)), ampnerunoB (OKHCIEHHE aMMHUAYHBIM PAaCTBOPOM
okcuna cepebpa(l) m rumpoxcumom memu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenust mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUSL.

AMUHOKHUCTIOTBI ~ KaKk  amM(OTepHbIE  OpPraHUYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benkn kak mpupoAHbBIE BBICOKOMOJEKYJSIpHBbIE coeauHeHus. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

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

BbicokoMoJieKyJIsIpHbIE COeTUHECHUS



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

DKCTIepUMEHTAIbHBIE METOABl M3yYCHHUs BEIICCTB M WX NPEBPAIICHUN:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiacce OCYyIIECTBISIETCS dYepe3 HMCIOIb30BAaHUE KaK OOIIMX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIO0TEe3a, 3aKOH, TECOPHsS, aHAIM3, CHHTE3, KIacCU(PHUKAIHS, MEPUOJIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

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

buonorus: kinetka, opraHu3M, omocdepa, 0OMEH BElIECTB B OpraHU3ME,
dorocuHTe3, OMOIIOTUYECKH AKTHUBHBIC BellecTBa (OCNKH, YTIIEBOABI, KHPHI,
dbepMeHTHI).

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

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
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 OpOUTAIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepponnueckon cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB [0 TpynnaM M IEepHoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIieHTHAsI HEMOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEUIECTBA. [UIBI  KPUCTAIMYECKUX  PEUIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU PEIETKH.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 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 OpraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMUUECKUX PEAKLIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

Onexrponutuyeckas nuccorumanusi. CuibHble W ClIa0ble 3JIEKTPOJIUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanusa Tabmun «llepuogudeckas cuctemMa XUMUYECKUX DJIEMEHTOB /J[.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACIICHUE CpPEAbI
pacTBOPOB BEHIECTB C IIOMOLIPKO YHUBEPCAIBHOTO HWHAMKATOPA, PEAKIUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IMOHATHUS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaepoa).

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

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamibl. [Tonoxenne metaisioB B [lepuoauueckoil cucteMe XUMHUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN Al HATIPSXKEHUH METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIUX METAJIOB (HAaTpUM, KaJIui, KaJbLHi,
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 KOJJIEKIUH «MeTaibl U CIUIaBbl», 00pa3I0B HEMETAIOB, PEIlIeHHe
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM HA KATHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétsl Maccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponb xumun B 00€CrieYeHUH SKOJIOTHUUECKOM, IHEPTETUUECKON U TTHILEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEPHAJIOB: BaXHEHIINE CTPOUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I 3JIEKTPOHUKH, HAHOMATEPHaNbl, OpPTaHUICCKHUE U MUHEPATbHBIC
yIo0peHus.

XuMHS W 370pOBbE YEJIOBEKA: MpaBWjla MCIOJb30BAHUS JICKAPCTBECHHBIX
npemnapaToB, MpaBuia OE30MacHOTO HCIOJB30BaHUA MPEmnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBIISCTCS 4Yepe3 HCIOJIb30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IOHSATHW, TaK W TOHSATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPCHUE, SIBJICHUC.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYCCKUH YpPOBCHb,
BEIIECTBO, TelI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (HU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

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

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

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaoB, CEIIbCKOXO03MCTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA IIPOI'PAMMBI IIO
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHBIM HM TpeAMEeTHbIM). HayuHO-MeToaudeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaAMETa «XUMHS» Ha YPOBHE CPEIIHETO
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHHUX YOEXKJACHHH JUYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMHUUYECKOT0 00pa30oBaHUs;

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

JIMYHOCTHBIE PE3YJbTATHl 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
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TTPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIPHOM M TPAKTUYECKON IEATEIHHOCTU
OOy4YaroMMXCs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .



OCO3HAHUS  OOyYalOIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

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

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€ PA3JIMUHBIX BUJIOB YU4EOHOU 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 Pe3yJbTat
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M T03HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

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 MOCTYNKHA CBOUX TOBApUUIIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUU 3THX
MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa JKW3HH,
HE0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIWBUAYAJbHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TMOBEACHUS B CHUTYalMSIX, YIPOJKAIOIMIUX 3J0POBBI0 M JKU3HH
JIIO/ICH;

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



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TOJE3HOM, TBOPYECKOW UM JAPYrMX BHJAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

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

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peann3aii COOCTBEHHBIX JKHU3HEHHBIX
TJIAHOB ¢ YYETOM JTUYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEH K XUMHH, UHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 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
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JEWCTBUM, NPUHOCAUIMX BpPEd OKpYKaroIIel
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIpaBICHHOCTH, 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
MpeACTaBIEHUs 00 OKPYKaIOIIEeM MUPE KaK O €UHCTBE MPUPOIbI 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 MaTepuaIbHOM KYJIbTYPhl, PEIICHUU TJIO0ATBHBIX
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 TPAaMOTHOCTH: ITIOHUMAHUS CYUIHOCTH METOJIOB
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
00OCHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4yHBIX (DaKTOB U 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 CIHOCOOHOCTM K HENPEPhIBHOMY OO0pa3oBaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe PE3ybTaThl OCBOEHHUS YYEOHOTO MpenMera «XHUMUS»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHENUu(UKYy METO/OB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

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

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHbIC, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHBIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yYHUBEPCAJIBHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

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

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi 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 JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(UKAIUU BEUIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIHOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJCTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEAKIUU — TMPU PEIICHUH YUeOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOT'O MO3HAHUS BEHIECTB U XHUMHYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIPHOTO IUIAHUPOBAHUA M IPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pEe3yAbTATOB MCCIEIOBAHMS, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJICIaHHOM
pabore;

OpuOOpeTaTh OMNbIT YYEHUYECKOM UCCIIEeN0BAaTEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHBIX
METOA0B MO3HAHHS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO PA3ITMYHBIX BUAOB U (popm
NpeCTaBICHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

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

NpUOOPETaTh OMBIT MCIOIB30BaHUS MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WH(GOpMAIMEeil: NMPUMEHSTh MEXKIpeAMETHbIe ((pu3nueckue u
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMoil TeMbl B XOJe Juaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU NIPHU
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAaHMSI MO3ULIUM B X0J1e 00CYKJIeHHSI U 0OMEHAa MHEHUSIMH.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTU KOPPEKTUPOBATH MpEJIaraéMblil alropuT™M JEHUCTBUU MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHMHM MBIIUICHUS U  KYJIBTYpbl JUYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUS (XUMUYECKUH DJIIEMEHT, aTOM, >JIEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHAs  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
GyHKIIMOHANIBHASL TPYyNNa, paauKall, U30MEPHs, HU30MEPbl, TOMOJOTUYECKUI
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COECIUHEHHS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJb30BAHUU
BAKHEUMIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOW IEATENbHOCTH
YEJI0BEKa,;



c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIIMCAHUHU COCTaBa, CTPOCHHUSI U IIPEBPALIECHUN OPTaHUYECKUX COCTMHEHUM

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJIS MIUTFOCTPALUNA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS), NaBaTh UM Ha3BaHUS IO
cuctematnueckoit Homenknarype (IUPAC), a Takxke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTE€apUHOBas KHUCIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OINPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOMCTB BEIECTB OT HUX COCTaBa U CTPOCHHUs; 3aKOH COXPaHEHUs MacChl
BEILECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
(¢u3nyeckne U XMMUYECKHE CBOMCTBA TUIIWYHBIX IMPEICTABUTENEH Pa3INUHBIX
KJIACCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUJIEH, MPOIMWIEH, aleTHIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (EeHOJI, aleTanbIerul, MypaBbuHas U YKCyCHash KHCIOTBI, IJII0K03a,
Kpaxmaj,  LEJUIFJIO3da,  aMHHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKIY HHMMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YIJI€BOJOPOAHOTO ChIpbsl (HE(PTh, MPHUPOAHBIA Tra3, Yrojb), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIIECTBA I MPOIAYKTa
peakUuy IO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOIO M3 HCXOIHBIX
BELLECTB WM MPOAYKTOB PEAKIIIH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HUCMOJIb30BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
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
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HArpeBaHUU,
MOJIyYCHUE DTUJIEHA W M3YUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC PEaKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TIPU HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O00OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMEHTa B (opMe 3amucu ypaBHEHHU
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmanuu, MHTepHET U APYTUX);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha YKUBBIE OPraHU3MbI ONPENIETEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMmbich mokasarens [1JIK, moscHATh Ha mpuMepax crocoObI
YMEHBUIECHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIONMUXCs: YMEHHUE HCIOIh30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



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

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOM IS PEIICHHS MPaKTHUYECKHUX
3a/1a4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JUCCOIMALINSA, OKHUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
HHEPTUU NIPU XUMUYECKUX PEAKIIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JESATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIE MPU3HAKHU MOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
raméHas U3BeCTb, HETallI€HAs! U3BECTh, TUTHEBAs COAA, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAs) B
COCMHEHUAX, THI KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hopMUPOBAHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIIECTB MO HUX COCTABY K OMNPEIeIEHHOMY KJIacCy/TpyIiie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTEepHbIE TUAPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOIAUYECKOTO 3aKOHA
JA. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX »3JIeMEeHTOB 1—4 mnepuonoB llepuoamyeckoil cuctemsl
xuMudyeckux anementoB JI. M. MennesneeBa, UCMOIb3ys MOHATHS «S-, P-, -
BJIEKTPOHHBIE opOuTamm, «QHEPTreTUYECKHUE YPOBHU, OOBSICHATH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKUX
anemeHToB JI. 1. MeHnneneena,;

chOpMHUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
NOATBEPKJaTh CYIIECTBOBAHWE NEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PUITMPOBATH XUMHUYECKUE PEAKITUH 110
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, N3MEHEHUIO CTENIEHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPABHCHHUS PEAKIUN pazIMYHbBIX
TUIIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHHUS peakIuii HOHHOrO OOMEHa,
YUYUTBHIBAsA YCJIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

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

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM PEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

c(hopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaIe B OCHOBE MPOMBIIIJICHHOTO MOJYYE€HUsI CEPHOM KUCIOTHI, aMMHaKa, a



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

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MOHSATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
pU  XUMUYECKUX PEaKIHUAX, MacChl BeIleCTBa WM 00BbEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

chOpMUPOBAHHOCTh  YMEHHMH  coOJOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIOJIHATh XUMHUUYECKHUI
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKIuu, peakiud HOHHOr0 OOMEHAa, KauyeCTBEHHBIE peakIuu Ha Ccyibdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramie» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYyJOBaHUEM, NPEACTABIATH PE3YIbTaThI
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

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

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
11eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEHUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2
99 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 5 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB 3 1
' U uX nepepadoTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTHARE: D 7 1

CrnoxHble 3¢upbl




3.3 YrneBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meraib
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoapnrre | - [paxrireciie H3y4eHHusi | oOpa3oBaTesIbHbIE
padoThl padoTsbI pecypesI
1 [IpeameT opraHn4ecKoi XUMHH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHM4eCcKUX
2 coenuHenuii A. M. byrneposa, eé 1
OCHOBHBIE I0JIOKEHUS
IIpencraBnenue o kaaccu(puKauu
3 opranudeckux Bemiects. Homenkiatypa 1
(cucremaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
5 MeraH u 3TaH — OpocTeuIme 1
IIPEJCTaBUTENIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE 1
IIPEJCTaBUTENIN AJIKEHOB
[TpakTuyeckas padora Ne 1.
8 «[lony4yeHnne sTHIIEHA U U3YYEHHE €TO 1 1

CBOWCTBY




Anxanuensl. byraguen-1,3 u
MeTminoyraauen-1,3. [lomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKUM PSA/I.
AneTunes — npocTenmmn
MPEeACTaBUTENh ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKOUN peaKiuu

12

ApeHbl: 6eH301 U ToryoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnveckas CBSI3b yriaeBOJOPOIOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE KICTOYHUKH YTIICBOIOPOIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIC HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

15

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMYTHBIC HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI €&
nepepaboTKu

16

KonTponpHas pabota no paszaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTaHOJ 1 OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEbIE CIINPTHI:




OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrne 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

20

Anpaeruapl: GopManbIaeTHI U
areTaipaernn. AleTtod

21

OAHOOCHOBHBIE MpEEIbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHast

22

[IpakTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CreaprHOBas ¥ OJICMHOBAsA KUCJIOTBHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHCIIOT

24

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOXHBIX 3(UpPOB

26

XKupsl: ruaponaus, npuMeHeHue,
Ouooruyeckas poJib KUPOB

27

VYraeBoJibl: cocTaB, KilacCU(uKanus.
BaxxHeiimue npeacTaBuTeNu: TI0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC
MMOJIMMCEPBI




29

KouTponsHas paboTta no pasaeny

«Kucnopocoaepskaiye opraHnuecKue

coeauHeHus»/ Beepoccuiickas
poBepoYHasi pabora

30

OOmast xapakTepuCcTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Beepoccuiickast
IpoBepoyHas paboTa

31

AMWHBI: METHIAMWH W aHUIINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OPraHU4eCKUe COCAMHEHUS, UX

ouonornyeckoe 3HaueHue. Ilentuan.

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

33

OCHOBHBIC TTIOHATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

34

OcCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,I[HHCHI/Iﬁ.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpOoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepunoandeckas
cUCTeMa XMMHUYECKHUX 3jieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpHUEHN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyMIaM U eproiaM. 3HaYCHHE
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saeMmenToB .M. Menaeneena
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMUYECKas! CBSI3b,
e€ BU/IbI; MEXaHU3MbI 00Opa30BaHUS
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o JAUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.




MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYEeCKUX COCJMHCHUM.
['eHeTH4ecKas CBS3b HEOPraHUIECKUX
BEILIECTB, PA3IMYHBIX KJIACCOB

Knaccudukanus XuMuuecKkux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

10

[TpakTrueckas padota Ne 1. «BnustaHue
pa3nnyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIun»

11

DNEeKTPOTUTHYECKAS TUCCOIHALIUSI.
[Tonsatue o BogopoaHom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuze
pacrmiaBoB U pacTBOPOB CoOJieit

13

KonTtponrHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUW»

14

MeTaJ'IJ'ILI, HX IIOJIOKCHHUEC B




[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHTOB J. 1. Meneneera u
O0COOCHHOCTH CTpOCHHUs aTOMOB. O0mIHe
¢du3nveckne CBOMCTBA METAIIIIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
psI HAaPSKEHUN METalIoB

16

XUMHUYeCKHe CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, Kaaui, KaJabIui,
MarHuii, aJloMUHHUI) U UX COeTMHEHUI

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEU U UX
COCIMHEHU I

18

XuMudecKre CBOMCTBA IMHKA, JKele3a U
HUX COEIUHEHNN

19

[TpakTtuueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Metamib"

20

Hemeramnel, X HOJI0KEHNE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBONCTBA HEMETAIIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)

22

XHUMUYECKUE CBOWCTBA IaJlOT€HOB, CEPHI U
HUX COeIUHEHUN

23

XuMHUecKue cBOMCTBa a30T1a, Gpochopa u




HUX COeIUHEHUN

24

XHUMHUYECKUE CBOMCTBA yriepoja,
KPpECMHUA U UX COGI[I/IHGHI/Iﬁ

25

[IpuMeHeHne Ba)XKHEMIIUX HEMETAIOB U
UX COCIMHEHUU

26

O0006111eH1E ¥ cCUCTEMATH3aIMs 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ nu
TepMOXI/IMI/I‘-IeCKI/Ie paC‘IéTLI

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KontponbHas padoTa o TeMam
«Metamael» 1 «HeMeTamie

29

Heopranudeckue v opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKHue OCHOBAHUS

30

AmboTepHble HEOpraHU4eCcKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHX M OPTaHUYECKIX
BEIIECTB

31

Pounb xumun B obecrieueHnu
9KOJIOTUYECKOH, SHEPreTUUECKOH U
MUIEBOI 0e30MacHOCTH, Pa3BUTUH
MeIULUHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX




MPUHIMITAX TPOMBILLICHHOTO TOJIYYEHUS
BaKHEHUIIINX BEIIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1
34 XUMHS U 3I0pOBbE YETIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckrie 0CHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU
B TIO3HAHUM SIBIICHUH MPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSl pEIICHHS MMPAKTUICCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOU

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAraloIre MOHSTUSA (Monexyna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTbD, CTEIIEHb OKHCIEHUS, XUMHUYECKasi CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, YIIIEpOIHBIA CKENeT,
(GyHKIMOHANMBHAS — TpyNNa, paAukall, HM30Mepus, H30MEpHI,
TOMOJIOTHUECKUN PpAZl, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOI- H
a30TCOJIEprKaIlie COeTMHEHUS, OMOJOTHYECKH aKTUBHbBIE BEIlIECTBA
(yrneBompl, >KUpbI, O€IKH), MOHOMEp, IOJHMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHHUS OpraHHuYecKux BemecTB A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHUHU,
(akToNOrNUecKue CBEJEHUS O CBOMCTBAxX, COCTaBE, MOJIyYEHUU U
0€30MacHOM HCIIOJIb30BAHMM BAXKHEHMITUX HEOPraHUYEeCKUX |
OpPraHMYECKUX BEUIECTB B OBITY W MPAKTUUECKON IESTENbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATUS NPU ONMCAHWU COCTAaBa, CTPOCHMS U

NpeBpalleHN OPraHu4YeCKUX COCMHEHUN

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ HUCIIOJIb30BaTh XUMHUYCCKYIO

CUMBOJIMKY [Jid COCTaBJICHHUA MOJICKYJISIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, COKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABINBATH MOJIEIN MOJIEKYII
OpraHMYECKUX BEIIECTB IS WUIIOCTPALMM HMX XHMHUYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTH
N3YUCHHBIX OPraHUYCCKUX BCUICCTB II0 MX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (rpymme) coeauHeHud (YriieBoJO0pOIbI,
KHCJIOPOJ M a30TCO/IEPIKAIINE COSANHEHHS], BHICOKOMOJICKYIISIPHBIE
COGI[I/IHCHI/I?I), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdpopMHUpPOBAHHOCTh YMEHHUS OTIPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKUX COECUHEHMSIX (OJMHApHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IOJIOKEHUS TEOpUHU
CTpOEHMs opraHudeckux Bemects A.M. byrnepoBa s
O0OBSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPaHCHUA MAaCChl BCIICCTB

Yraesomoponasl. Kucnopoacoaepxkammue ¢ a30TCOAEpKaIue

OpPraHu4€CKUC COCANHCHMA. BBICOKOMOJIGKYHHPHBIG COCIUHCHUA

2.1

CdopMHUpOBaHHOCT, YMEHHI MPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OTAEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIHUIEPUH, (eHOJ, popMaIbIeTh, aneTaabIAeTu/I,
MypaBbUHasl KHCJIOTA, YKCYCHasi KHCIJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIIOTa, IJIFOKO3a, PPYKTO3a, KpaxMmal, IeJUTI0I03a,

TJTUITAH)

2.2

ChopMHUpOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HYecKne U XMMHUYCCKHUE CBOWMCTBA THITMYHBIX MPEIACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJICH,
NpOMNuJeH, aneTuieH, oyraauen-1,3, merundyranuen-1,3, GeHzon,
METaHOI, 3TaHOJI, STHJICHTJIUKOJb,  TJIHUICPHH, (benou,
alleTalbJIeTU]l, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIHOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIFOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCKAY THUIIMYHBIMU NPCACTABUTCIIEIMU PA3JIMYHBIX KIIACCOB
OpPraHU4YCCKUX BCIIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIIUX

XUMUYECKHUX PeaKIfil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCpru30BaThb HNCTOYHUKH




YTJIEBOJOPOIHOTO ChIpbsi (HE(PTh, MPUPOAHBIIA T'a3, YroJib), CIOCOOBI
UX TepepaboTKM W MPAKTUYECKOE MPHUMEHEHHE MPOIYKTOB

nepepadboTKu

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHUH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAy4yHOTO TMO3HAHHS, UCTIOJIB3YEMBIX B XUMUU
IpH U3YYEHUW BCIISCTB M XUMUYCCKUX SBJICHHN (HAONIOICHUE,
W3MEpEHue, OKCIEPUMEHT, MOJCIUPOBAHME), HCIOJIb30BaTh
CUCTEMHBIC XUMHUYECKHE 3HAHWUSA I TPUHATHS pEIICHHHA B
KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CdopMHpOBaHHOCTh YMEHUW COONIOAATH MpaBUia TOJH30BAHUS
XUMUYECKON MOCYI0N u Jab0paTOpHBIM 000PYJOBAaHUEM, a TaKkKe
nmpaBwjia oOOpamieHusi ¢ BEHIeCTBAMU B COOTBETCTBUH  C
WHCTPYKIIUSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh ~ YMEHUH  IUIAHUPOBAThb W BBIOJHSATH
XUMUYECKUN SKCIIEPUMEHT (ITPEBpAIICHUS] OPTraHNYECKUX BEIIECTB
MpU HArpeBaHWM, TMOJYYCHUE STHIIEHA W W3YyYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JECHATYpaIlHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE peEakiuu OEIKoB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKA OC30MACHOCTH  IPH
oOpalieHMH C BEIIECTBAMH M JIA0OPATOPHBIM O00OPYAOBaHUEM;
NPEICTaBIISTh PE3yJbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (opme
3alUCU YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIHUU U (POPMYITHUPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH  yMEHHUW  MPOBOAUTH  BBIUYUCICHHS IO
XMMHYECKUM YPaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA UCXOJHOTO
BEIIECTBA WUJIM IMPOJYKTa PEaKIMH [0 M3BECTHBHIM Macce, 00bEMy,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEUIECTB WIH TMPOAYKTOB

pEaKIum)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIy4a€MyH0 M3 pa3HbIX UCTOYHHKOB

(cpencTBa maccoBoit uHGOpMaluy, ceTb HTepHeT u Apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IMpaBuJia 35KOJIOTHYCCKU

11eJ1ec000pa3HOro MOBEJICHUS B OBITY U TPYAOBOW JIEATEIHLHOCTH B




LESAX COXPAHEHUsl CBOETO 3JI0POBbs M OKPYKAIOLIEH IPUPOJHOMN
Cpelbl, OCO3HABaTh OIACHOCTh BO3ACUCTBUSA HA KMBbIE OPraHU3MBbI
ONIPENENEHHBIX  OPraHMYECKUX  BEIIECTB, IIOHUMAasi  CMBICH
nokazarenss [IJIK (mpepenpHO JOMYyCTHMON — KOHILIEHTpAlMH),
HOSICHATh HAa MPUMeEpax CocoObl YMEHbIIEHUS U MIPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$[ Ha OpPraHus3M 4YCJIOBCKa

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOil XUMUYECKMX 3HAHHMM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIIAE  TOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKa aToma, S-, p-, O-3JEKTPOHHBIC OpPOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTEMEHb OKHWCJIEHUS, XMMHYECKas CBsA3b, MOJb, MOJISIpHAas Macca,
MOJISIDHBI 00BEM, KpUCTALTMYECKAsT PEIIETKa, THIBl XUMUYECKUX
peakiui (OKHCITUTETHPHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, PEaKIMd  HOHHOTO  oOMeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJIMTHI, SJICKTPOJIUTHYECKAsT JUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKON pEaKIH,
XUMHYECKOE€  paBHOBECHE); TEOPHMM M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON auccounanuu, llepmonuueckuit 3axon JI.U.
MenpeneeBa, 3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOJIOTHYECKHE CBEICHHS O
CBOIMCTBaX, COCTaBe, MOJYYEHHHM M OE30MAaCHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKHX BEIIECTB B OBITY W MPAKTHYECKOM

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Ifl BBIABIITE XapAKTCPHBIC IMPU3HAKHU U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHSATHL COOTBCTCTBYIOIIIUC
IOHATHUA TIIpU OIHNCAHHUU CTPOCHHUA U CBOICTB HCOPraHNYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBISABJIATH B3aMMOCBSA3b XMMHUYCCKUX
3HaHUI C HOHATHUAMN u MMpEaACTaBIICHUAMU Apyrux

CCTCCTBCHHOHAYYHbBIX IPCAMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMHU HAYYHOTO IO3HAHUS BEUIECTB U
XMMHWYECKUX SIBJICHUN (HAONIONEHUE, W3MEpEHHUE, IKCIEPHMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUU OMPEACIATh BAaJICHTHOCTh M CTEIICHb
OKHCJICHUSI XMMHUYECKHX DJIEMEHTOB B COCIMHEHUAX Pa3JIUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJCHTHas, WOHHAas,
MeTaJUINYeCcKasi, BOJIOPO/IHA) B COCMHEHUSIX, THI
KPUCTAJUTMYECKON PEmEéTKM KOHKPETHOTO BellecTBa (aToMHasd,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh yMEHUN OMNpEeAeNsATh XapakTep Cpelasl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PHUIMPOBATH XUMHUYECKHE
peakuuu [0  pa3IUYHBIM TNpHU3HAKaM (YUCIy M COCTaBy
pearupyoomux — BELIECTB, TeIJIOBOMY  3(PdeKkTy  peakuuw,
W3MEHEHHMIO CTENeHEeH OKHUCIEHHUS DSJIEMEHTOB, OOpaTHUMOCTH

peaKIfy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pPEaKIIUN
Pa3IUYHBIX TUIIOB, MOJHBIE U COKpAIEHHBbIE YPAaBHEHHUS peakluit
MOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, NMPU KOTOPHIX ITH PEAKIUH

HIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH peakuu,
MOITBEPIK IAOLTHE KayeCTBEHHBIN coCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakuuit MOCPECTBOM

COCTABJICHH: 2JICKTPOHHOI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON PeaKkInu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN OOBSICHATH XapaKTep CMEIICHUS
XUMUYECKOTO  pPAaBHOBECHS B  3aBHUCHMOCTH OT  BHEIIHETO

BozaeiictBus (npuniun Jle [latense)

O6H.Iafi " HCOPraHUYCCKAsA XUMUA

2.1

CdhopMupoBaHHOCTh YMEHUHN packpbIBaTh cMblca [leproauueckoro

3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero




CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBbHYIO W HPOTHOCTUYECKYIO

GbyHKITIN

2.2

ChopmupoBaHHOCTE yYMEHUH  XapaKTePU30BaTh  IJICKTPOHHOE
CTPOCHHE AaTOMOB XHMHUYECKHX JJIEMEHTOB 1—4 mepuojoB
[leppuonuueckoir  cucTeMbl  XHUMUYECKMX  3ieMeHTtoB  J[.M.
MeHeneeBa, HCHOJB3YyS MOHITHS «S-, P-, O-37€KTpOHHBIC
opOuTamn, «QHEPreTHYECKUE YPOBHIY, O0OBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojam M rpynnam llepuoandeckoi cuUCTEMBI

xuMudecknx anementoB /.M. Menieneena

2.3

ChopmupoBaHHOCTH YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOJATBEPKJaTh CYIIECTBOBAHHE T'€HETUYECKOM CBSI3U
MEeXAY HEOPraHWYECKUMH BEIeCTBAMU C IOMOIIBIO ypaBHEHUM

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/IfI

2.4

CpopMHpPOBAHHOCT, YMEHWUW YCTAaHABIWBATh MPUHAJJICKHOCTD
HEOPraHWYeCKUX BEUIECTB 10 UX COCTaBY K OMPEICIEHHOMY Kilaccy
(rpynme) coenmuHeHHM (MPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIIbI, OCHOBAaHWs, KHCIOTBI, aMQpOTEPHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT, ~ YMEHHMM  HCIONB30BATh  XUMHYECKYIO
CUMBOJIUKY Ui cOCTaBjieHHs (GOpMyd BEHIECTB M YpaBHEHMIA
XUMHUYECKUX PeakIui, cucremarndeckyro HomeHkiaatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHMsS OTIEJIbHBIX HEOPraHMYECKUX BEIECTB
(yrapublii ra3, yrJieKuCHIbId ra3, aMMHaK, TaméHas W3BECTb,

HeraméHasi U3BeCTh, MUThEBAsl COAA, TUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTepPU30BaTh (OMUCHIBATD) OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECCTB PAa3JIUYHBIX
KJIaCCOB, TMOJTBEPXkJaTh CYIIECTBOBAHWE T'C€HETHYECKON CBS3U
MEXJy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO YpaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb n BBIINIOJIHATDH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/IC INepoxrcuia BOAOpOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OHNpPCACIICHUEC CpCIAbl PACTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOIO WHAWKATOPA, BJIIMAHUC

PA3JINIHBIX (I)aKTOpOB Ha CKOpPOCTb XUMHYECKOM pCaKknuun, peakinuun




MOHHOTO 0OMEHa, KauyeCTBEHHBIC PeaKUuu Ha Cynbdar-, KapOoHaT-
U XJIOpUI-aHUOHBI, = HAa  KaTHOH  aMMOHHS,  pEILICHHE
OKCIEPUMEHTANIBHBIX  337ady 1o  Temam  «Mertamiely U
«Hemeramnel») B COOTBETCTBMHM €  TpaBWIAMH  TEXHUKHU
0€30IMaCHOCTH TP OOpAIICHUWH C BEIIECTBAMH U JIAOOPATOPHBIM
0o0OpyJIOBaHHEM;  TPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (hopMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

CpopMHpOBaHHOCTh YMEHUW COOJIOATh TMpaBWIa TOJIH30BAHUSA
XUMHUYECKON MOCyIoN U JabopaTOpHBIM 000PYTOBAaHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHH  C
WHCTPYKIUSIMH IO BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopmupoBaHHOCTh  YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO IIOJTY4YECHHS
CEepHOM  KHUCJIOTBHl, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MpeaCTaBICHUH 00 OOIIMX HAayyHBIX NMPUHLHUIAX U 3KOJOTMUYECKHX

npo0iemMax XuMUYECKOTO MMPOU3BOICTBA

XUMHUA ¥ XKU3HB. PacuéThl

3.1

CdopmMHupoBaHHOCTH MpEeCTaBICHUI 0 XUMHYECKON
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHHU
B TO3HAHHUM SIBJICHUI NPUPOAbI, B (POPMHUPOBAHMHU MBIILUICHUS U
KyJIbTypbl  JIMYHOCTH, €€  (YHKIMOHAIBHOW  T'PaMOTHOCTH,
HEOOXOUMOM JUTsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJOTHUYECKH

00OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY 3J0pPOBBIO H HpI/IpOI[HOI\/'I

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHHKAIIMH, ceTh VIHTEpHET U Apyrue)

3.3

CchopMupoBaHHOCTh YMEHUH cOOMIO/aTh MpaBMJIa HKOJOTHUECKH
1e51eco00pa3HoOro MoBesieHust B ObITY U TPYAOBOM JEATENTBHOCTH B
LEJSAX COXPAHEHHUS CBOErO 3J0POBbSI U OKPYXAIOLIEH IPHUPOIHON

cpensl

3.4

Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKUBHIC OpraHnu3MbI

onpez[enéHme BCIICCTB, IIOHHMMAas CMBICI I10Ka3aTclisd HﬂK,




MOSICHATh HAa IPUMEpPAxX CIOCOObI YMEHBIIEHHS U IIPEIOTBPALLECHUS

HUX BpCIHOTIO BO3I[CﬁCTBH$I Ha OpPraHu3M 4YCJIOBCKa

3.5

ChopmMupoBaHHOCTH ~ yMEHUW  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TMOHSITHUSI «MAacCcOBast JIOJIS BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHUHN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChI
BEIIECTBA WM O00BEMA Ta30B 10 H3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce Wi 00BbEMY OJTHOTO U3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIJIOBOTO J¢¢deKTa peakiud Ha OCHOBE 3aKOHOB

COXpPaHCHHUA MACChbl BEHIECTB, MIPEBPAILLICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre 0OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opranm4eckor XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTepHaioB. Teopusi CTPOCHUS OPraHUYECKHUX

coequaeHnit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYyNIbI OpraHM4ecKuX BellecTB. ['oMosiorus, uzoMmepus.
XHUMHYECKasi CBSA3b B OPraHWYECKHX COCIUHEHHUSX — OJWHAPHBIE M KpaTHBIE

cBs3u. [IpencraBnenne o kmaccuukanum OpraHnIeCKUX BEIIECTB

1.3

Homenknarypa ~ opraHmueckux  COeAWHEHUW  (CHCTeMaTHYecKas) |
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIINX MPEICTAaBUTENEN KIIACCOB OPTraHUYECKHUX

BCIICCTB

YrieBo10po bl

2.1

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUU psaAn. MeraH W dsTaH —
MpoCTeNIINe MPEACTaBUTENN AIKAHOB: (U3NYECKHE M XUMHUYECKUE CBOMCTBA
(peakuuu 3aMeleHuss U TOPEHUs), HaXOXKIEHHE B MPHUPOAE, MOJIy4yeHHE U

IIPUMCHCHUC

2.2

AINIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHI P, OTHIIEH U IIPOIMUJIEH —
HpOCTCﬁHIHG MMPpEACTAaBUTECIIN aJIKCHOB: (bHSI/I‘leCKI/Ie A XUMHUYECKHE CBOMCTBA
(peaKHI/H/I TUApHUPOBaHUA, TaJOTCHUPOBAHMUA, TrUApaTallii, OKHCICHHSA U

MOJIMMEPHU3ALIH ), [TOJIyYCHUE U IPUMEHEHHE

2.3

Ankaguensl: OyraaueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XUMHAYECKUE CBOMCTBa (peakrus MOJIUMEPHU3ALTIH ). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbL

2.4

AJIKMHBI: cOCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTUYECKUI P, A]_IGTI/IJ'ICH
- HpOCTGfIH.IHfI NpeACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (pI/IBI/ILIeCKI/Ie u
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIYYCHUE U TMPUMCHCHUC.

Tomyoun: coctaB, cTpoeHue, pU3NYECKHUe U XUMHUYECKHUE CBOMCTBA (peaKiuu




raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOJIYYEHHUE U NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHUecKas CBS3b MEX]y YIVIEBOJIOPOJAMU, NMPUHAAISKALIUMHU K

pa3JIMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YrieBOIOpoAOB. IIpupoaHBI Tra3 W IOIyTHBIE
HedTsHBIe Ta3bl. HedTh 1 €€ npoucxoxaenue. CrocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHUI, KaTaauTH4ecKuil), nupous. ITpoaykrTel
nepepaboTku He(TH, MX TNPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMmeHHbIH yrosb ¥ MpoayKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHu4ecKue CoeTMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeETaHOA M 3TaHOJ: CTPOEHHE,
¢u3nyeckue U XMMHYECKHUE CBOWCTBA (pEaklMU C aKTUBHBIMH MeTallJlaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEeHHe. BoJopo/iHbIe CBSI3U MEXIy
MOJIEKYJIaMH criupToB. JlelicTBHEe MeTaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBeKa.
MHoroaToMHble  CIHUPTHL.  DTWICHIJIMKOJIb W IJIMLIEPUH:  CTPOCHHE,
¢usznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIEIOYHBIMU
MeTajljlaMH, Ka4eCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TIMnepruHa U OTUJIICHTJIUKOJIA

3.2

@deHon: CcTpoeHUE MOJEKYIbl, (QU3NYECKUEe W XHMHUYECKHE CBOWCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunel u KeToHbl. Dopmanbaerua, — aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKHUCICHUS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHUE

3.4

OAHOOCHOBHBIE Mpe/iebHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAS
KHUCIIOTBI: CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOKCTBA (CBOMCTBA, 00IIMe
JUId KJIacca KHUCJIOT, peakius 3TepuduKaluu), MoIydeHHe U MPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAas KHUCJIOTHl KaK [MPEACTABUTENH  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mbllla KaK COJU BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIee ACUCTBUE

3.5

CrnoxHbele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxHbIx A¢upoB. Kupel. [maponus sxupoB. I[IpumeHeHue >KHUPOB.

buonoruueckas POJIb KUPOB

3.6

YrneBosl: COCTaB, KJIaCCI/I(l)I/IKaI_II/IH YriieBO4OB (MOHO', An- u
nonncaxapmlm). I'moko3a — HpOCTeI\/'II_HI/II\/'I MOHOCaxapunu: 0COOEHHOCTHU
CTPOCHHA MOJICKYIIBI, (I)I/I3I/I‘ICCKI/IC U XHMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe
C TUAPOKCUIOM MCI[I/I(H), OKHCJIICHUC aMMHUAYHBIM pacTBOpPOM OKCHIOA

cepedpa(l), BoccTaHoBieHHE, OpOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,




pUMeHeHHne, Ouosiornyeckas poiib. DotocuHTe3. DpyKTO3a KaK H30MEp
rimoko3el. Kpaxman u nemnronosa kak npupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M Ueutoyio3bl. Du3nyeckue M XMMHUYECKHUE CBOMCTBA Kpaxmalia

(TUAPOIN3, KAUECTBEHHAS PEAKIUs C HOJIOM)

A3zoTcoeprKalle OpraHndeckiue CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aMm(pOTEpHbIE OpraHuYecKre coeuHeHs. Du3nuecKkue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumMepe riaunuHa). buosnorunueckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/I]:[I)I

4.2

benku kak mnpuUpoAHBIE BBICOKOMOJIEKYJSpHBbIE coeAuHeHus. IlepBuuHas,
BTOpPUYHAs U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKUE CBOWCTBA OEJKOB:

TuApOJIN3, ACHATypaluus, KaAYCCTBCHHBIC PCAKIIMU Ha Oeaxu

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITHSI XMMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE€ 3BE€HO, CTENEHb MOJUMEpU3AlUU, CPEAHsA
MOJIeKysipHasi macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alInA U IIOJIMKOHACHCAITHUA

5.2

DKCIIepUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX IMPEeBPALICHHI:
O3HaKOMJICHHE C o0Opa3laMu NPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [logydyeHrne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

TeopeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. AToM. H,I[pO aTomMa, H30TOIIbI. BHGKTpOHHaSI
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHHU, TIOAYPOBHHU. ATOMHEBIE Op6I/IT8.J'II/I, S-, P-,
d-onementsl. OcoGEHHOCTH pacupCaciICHUA 3JICKTPOHOB 110 Op6I/ITaH$IM B
aToOMax 2JICMCHTOB IICPBLIX ‘leTBIpéX Mepuoa0B. 9J'IeKTpOHHa$I KOH(bI/IpraI_II/IH

aTOMOB

1.2

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. Cps3p mnepuoauueckoro 3akoHa u llepuoguueckoit
CUCTEMBI XUMHUYECKUX d1eMeHToB J[.M. MeneneeBa ¢ COBpeMEHHOM TEOpHUEH
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMsS CBOMCTB XHMMUYECKUX
9JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB M0 IPYIIaM U

nepuoaam. 3HaueHue NepruoaANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH




1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJleHTHasl HEMOJIApHAs W IMOJIApHAs, MOHHas, MeTauinyeckas). MoHsr:
KaTHOHBI M aHUOHBL. MeXaHH3Mbl 00pa30BaHMsI KOBAJCHTHOW XUMHUYECKON

cBsi3U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJEKYNIApPHOTO UM HEMOJIEKYISIDHOTO — CTPOCHHsA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA. [HUIbl KPUCTANIMYECKHX PELIETOK.
3aBUCUMOCTh CBOICTBa BEILIECTB OT THUMA KPUCTAIUIMUECKOM PpEIIETKH.
[lonsiTe o aucnepcHbIX cucTeMax. VCTHHHBIE U KOJUIOMAHBIE PACTBOPBHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccuduxanus HEOPTraHWYECKUX COEJIMHEHHIA. Homenxknatypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckas — peaknus. Krnaccuduxamust  XUMHMUYECKHX — peakuuid B
HEOPraHWYEeCKOM W OPraHUYeCKOW XHWMHUHU. 3aKOH COXPAaHEHUsS MacChl
BEILIECTB, 3aKOH COXPAHEHWS M IPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSAIOIMINE Ha

cocTosinre xumuieckoro pasHoBecus. [Ipunnun Jle [latense

1.10

OnekrponuTrdeckas auccormanvs. CunbHble U caadbie amekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEWTpasbHas, IIenouyHas. Peakmum

HOHHOI'0 0OMeHa

1.11

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

HeopraHquCKa;I XHUMHUA

2.1

HemeTtamnsl. IlonmoxxeHue  HeMeTalJIOB B Hepnommecxoﬁ CHUCTEMC
XHUMHNYCCKHX DJICMCHTOB I[I/I MenjeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB.
dusznyeckue CBOMCTBA HEMETAJJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMeEpe

KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETaJUIOB (TaJOr€HOB, CEphl, a30Ta,
dbocdopa, yraepoga U KpeMHHS) W HX COEAUHEHHMH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIUX KHUCIOT, BOJOPOAHBIX coenuHenuil). [lpumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue meramioB B Ilepuoauueckoil cucteMe XUMHYECKUX
anementoB J.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX

oOoyouek aToMoB MeTamioB. OOmme Qu3NUECKUe CBOMCTBA METAJUIOB.
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMHHHUM, IIUHK, XpOM, JKelie30, MeJlb) U UX coenuHenuid. Oomue

CHOCOOBI TIOMYYCHHS METAJUIOB. [IprMeHeHe METAIIIIOB B OBITY M TEXHHUKE

2.5

I'enetmueckas CBS3b HCOPraHNM4CCKUX BCIICCTB, IMPUHAMICKAIINX K

Pa3IMIHBIM Kj1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumun B 0OecrieueHUM 3KOJIOTHYECKOM, PHEPreTHUYECKON W TMHIIEBOU
0€30MacHOCTH, pPa3BUTHM MeIUIUHBL. [lOHSATHE O HAay4YHBIX METOJax

II03HaHUA BCIIIECCTB U XUMHUUYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 O0OmMMX HAYYHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO
MOJTY4YEHHUs] BaXXKHEHIINX BEIIECTB. UEIOBEK B MUPE BEIIECTB M MAaTEPHUAIIOB:
BAKHEWIIME CTPOUTENBHBIE MaTEpHUANIbl, KOHCTPYKIHOHHBIE MAaTE€pHUabl,
KpacKH, CTEKJIO, KEpaMHuKa, MaTepHaIbl JJIs 3JEKTPOHUKH, HAHOMATEPHUAIIbI,

OpraHMyYecKre U MUHEpalbHbIE Y100peHus

3.3

XuMusa u 3J0pPOBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuiIa OE30MacCHOTO WCIIOJIB30BaHMs MPENapaToB OBITOBOM

XHUMHHU B HOBC@,I[HCBHOI;'I KHU3HU




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

* Xumus. 10 knace. I'abpuensa O.C., Octpoymon N.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus. 11 knace. I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
«Xumus. 11 knacc. ba3oBbiit ypoBeHb. MeTonuueckoe nocodue», aBTopsl: O.

C. T'abpuensn, C. A. CnankoB. U3narenbctBo «Jpodar, 2014.

«KontpoinbHbie U ipoBepouHbie paboThl kK yueonuky O. C. ['abpuensna
»Xumus 11 knacc. ba3osriit ypoBeHb ‘», aBTopsl: O. C. I'abpuenss, I1. H.

bepeskun u ap.. UsmatensctBo «/Ipoday, 2014.

«IToypounslie pazpaboTku o xumud. 11 xmace. [Tocobue mirst yautens»,
aBtop: H. I1. Tpoery6osa. U3narenbctBO «BAKOY, 2020. Conepxut
CILICHapUHU yPOKOB, pab0uyIo MPOrpaMMy C MOSICHUTEILHON 3aMUCKOM,
TEMaTHYECKOE TUTAHUPOBAHUE U Pa3HOOOpa3HbIe (DOPMBI KOHTPOJIS YCBOCHHS

MaTtepuaia.



«Ypoku xumuu B 11 knacce. ba3zoBelit ypoBeHb. MeToanueckoe mocoouey,
aBTopsl: O. C. IN'abpuensn, U. I'. OctpoymoB u ap.. U3narenbcTBo
«IIpocBemenuer, 2022. ConepKUT TEMATUYECKOE TIAHUPOBAHUE U
METOANYECKNE PEKOMEHAAIMY 10 IPENOIaBaHUIO Kypca xumun 11 knacca

(0a30BbBIN YPOBEHD).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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