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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHO 00pa3oBaTENbHOM NPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crpateru OOy4YeHMsl, BOCIHUTAHUS H Pa3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOIHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CreMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, 4 TAKKE C
yaéToM OOmHUX TeNel ¥ TPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMHA, B CO3JaHUU HOBOM 0a3sl MaTepHUaTbHOM
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO
HAy4YyHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO  MpEeJCTaBlIeHUs 00



OKpYXKAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W KU3HU KaXJ0ro wieHa odmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3J0POBBSI.

B cooTrBercTBUM C OOMMMH LEISAMH W MPUHIIMIAMUA CPEIHEr0 OOIIeTro
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOUYEHHUS B JKU3HbH COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBastonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOImas M HeopraHWYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OPraHUYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHUH TIpeMeTa O00ecrleunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMmus» c(HOpMHpPOBaHA B MPOTPaMME IO XMMHUU HAa OCHOBE
CUCTEMHOTO TIOJIX0Jla K H3Y4YCHHIO Y4YeOHOro wmatepuana U OO0ycCIOBJICHa
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX M BIJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opranwdeckoid XWMHU
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
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 TIPUPOIONIOIB30BaAHMS, ITOMTOJTHEHUS 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 CUTYAIlHSX, CBA3aHHBIX C XUMUUSCKUMH SIBJICHUSMH.

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

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIA HM3YYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero obIero oopazoBanus, coctapiser 68 yacop: B 10 kmacce — 34
yaca (1 yac B Hememo), B 11 kmacce — 34 wyaca (1 wac B Hezneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHuyecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHnndyeckux BemecTB. ['omomnorus, usomepus. XuMuueckas cBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuukanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTaABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX MPEBpALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIHMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NP HarpeBaHuu (TUIaBJICeHHE, OOYTIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIEeHHs] UM TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHE.

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

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

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psia.
ALleTUIEH — TMPOCTEUINMN NPEACTABUTENb AJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocras, cTpoenue, pu3nuecKue U XUMHUUECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



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

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
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.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHUE MNPAKTUYECKOW paboOThI: MOJTy4YEHUE
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 OJHOTO M3 MCXOAHBIX BEIIECTB WU MPOAYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOAOpOJaMHU, TOPEHHE), MPUMEHEHUE. BoopoaHbie CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TAHOJIa HA OPraHU3M YeJI0BEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJlIaMH, KaueCTBEHHAs] PEaKUusl Ha MHOIOATOMHbIE cUpThI). [lelicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIUKOJIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

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

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOCHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



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

Cnoxubie >(pupbl Kak TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uuaponus
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 CBOUCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITFOKO3bI.

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

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
poBeIcHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcugoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHE TIHUILEPUHA C
ruapokcugom Meau(ll)), ampnerunoB (OKHCIEHHE aMMHUAYHBIM PAaCTBOPOM
okcuna cepebpa(l) m rugpoxcumom menu(ll), B3aumozelcTBHE Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM IMPOAYKTa PEAKIUU MO HU3BECTHBIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUSL.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIOT. [lenTuasr.

benkn kak mpupoAHbBIE BBICOKOMOJEKYJSIpHBbIE coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHbIE METO/Abl M3YYEHHUS BEIIECTB M HX MPEBpaAICHUM:
HAOJFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlus OEIIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TIOJTUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3AINH, CPETHSISA
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MIaCTMACC, 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 CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

@dwus3mka: Marepus, OJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJCKYJIa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OMOIIOTUYECKH AKTHUBHBIC BemlecTBa (OENKH, YTIIEBOIBI, 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 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYypaIUsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemenToB 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
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DNEKTpOOTPUIIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

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

[TonsiTue 0 nUcnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

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

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKUX —peakiuili B
HEOPraHUYECKON M OpraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumble peakiuu. XUMHYEeCKoe paBHoBecwe. DakTOpbl, BIUSAIOIMIME HA
COCTOSIHUE XUMHYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

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

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBpAILCHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /I.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B NPUCYTCTBUM KATAIM3aTOPa, OIPEACICHUE CPEIBI
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€tel 1no ypaBHEHUSAM XUMHYECKHX pPEaKLHUM, B TOM YHCIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IMOHATHUS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMentoB J[. . MenneneeBa u 0COOCHHOCTU CTPOCHHSI aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAITUX KUCTIOT, BOJOPOJIHBIX COSAUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue Guznueckue cpoiicTBa MeTamuioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN Al HATIPSXKEHUH METaJJIOB.

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

OO6mume crocoObl 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  AIOMHHHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM 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, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €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.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaIbl JJIs JIEKTPOHUKH, HAHOMATEPHANIbl, OpPTaHUYECKUE U MUHEPATbHBIC
yIo0peHus.

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

MeXnpeIMeTHBIE CBS3H.

Peanmuzammst MEXINpEAMETHBIX CBSI3€M TPU  HM3yYCHUH OOIIEeH U
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBIISCTCS 4Yepe3 HCIOJIb30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01IMe eCTECTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJuOAKTUBHOCTb, MOJICKYJIa, JHEPreTUYCCKUH YpPOBCHbD,
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 TOPOJBI, IIOJIE3HBIE HCKOIAeMEbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOCTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMYHOCTHBIM,
METanpeIMEeTHbIM H TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIero
00pa3oBaHUs SBISETCS CUCTEMHO-/IESATEIbHOCTHBIN TTOAXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHsI» Ha YPOBHE CPETHETrO
o01ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKONW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOTIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMHUUYECKOT0 00pa30BaHMUs;

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

JIMYHOCTHBIE PE3YJAbTATHl OCBOEHUS MpEAMeETa «XHUMHSI» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHOM JIEATETHHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTAMU U UJIeallaMHi POCCUIMCKOTO IPakIaHCKOIr0 OOIIECTBA, IPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABUJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMHE TIPOIleccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OMBITA MO3HABATEILHOW M TPAKTUYECKON IEATEIHHOCTU
0Oy4JaromuXcs MO peaanu3aiiy TPUHATHIX B 00IeCTBE IIEHHOCTEH, B TOM YHUCIIE
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 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, JIOTUKY M
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJ0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

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

YBaXEHUS K TPOIECCY TBOPUECTBA B O0JACTU TEOPUU U MPAKTHUECCKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M TO3HABATCIBPHBIX MOTHBOB B TOJYYEHHUHU M TOCIEIYIOIIEM
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 PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
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 KYJbTYPbI 310POBbS:

NOHMMAaHMS IIEHHOCTEW 3J0pOoBOro M 0Oe30macHoro o0pa3a IKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

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

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIMBHAYAJbHOTO U KOJUIEKTUBHOTO
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  Y4€OHO-HCCIIEIOBATEIIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

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

UHTEpeca K MPaKTUUECKOMY H3Yy4YeHHIO Mpodeccuil pazauyHOro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peanusaiu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
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 JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaIoIIeH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIBHOCTH HKOJIOTMYECKON 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 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs crneuUuKd XUMUU KAaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPObI U YEJIOBEKA, 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 MaTepUaIbHON 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
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIIOUYEHUS] 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 CIOCOOHOCTH K HENPEpPhIBHOMY O0O0pa30BaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (OPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCIUIUIMHAPHBIC (MEXTpeaAMETHBIC) oOI1eHayYHbIe MOHSTHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKYy METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
OKCIIEPUMEHT U JIPYTHE);

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

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHHUS U  YHUBEPCAJIbHBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTHKE.



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

OBjajeHne  yYHUBEPCAJIBLHBIMH  Y4eOHBIMH  TMO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

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

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTABJICHHBIMHU
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;

BLIOMpATh OCHOBAaHHWS W KPUTEPUU ISl KiIacCU(UKAIMUA BEUIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

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

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJCTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOW PpEAKIMH — TMPU PEIICHUH YYEOHBIX
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 HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHHM;

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



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
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, MPUMEHEHUIO pPa3IMYHbIX
METOJ0B MO3HAHUS.

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, KPUTHUYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

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

IpPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
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(OOpMAIME: NPUMEHATh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

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

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO WJIA COBMECTHO CO CBEPCTHHUKAMH IIPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAHMS MO3ULIMI B X0J1€ 00CYKJICHUSI 1 0OMEHAa MHEHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh MpeIaraeMblii aldropuT™M JEWCTBUUA 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
caMOaHaJIMu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (DOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PEIIEHUs MPAKTHUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, 3JEKTPOHHAas
o0oyl0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamniéHHas),
MOJIb, MOJISIpHas  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
GbyHKIIMOHANIbHASL TPYyIMINa, paauKall, U30MEpUs, H30MEPHI, TOMOJIOTHYECCKUMN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOJA M a30TCOAEPKAIIUE COCIUHEHHS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsI CTPOCHHUs opranndeckux Bemects A. M. Bytneposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAllMe B OCHOBE IIOHMMAaHUSA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHMSI O CBOMCTBax, COCTaBE, MOJYYCHUU U OE30MAaCHOM HCIIOJIb30BAHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YEJI0BEKa,;



c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIIMCAHUHU COCTaBa, CTPOCHHUSI U IIPEBPALLEHUN OPTAHUYECKUX COEAUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TrOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MIUTIOCTPALUNA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnie coeJuHEeHuM (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), N1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenknarype (IUPAC), a Takxke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJIMKOJIb, TIUIEPHUH, PeHO, (hopMalblIeTul, aleTalbIeru, 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 NPUMEHATH IOJIOKEHUS TEOPUHM CTPOCHMUS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
(¢u3nyeckue U XUMMUYECKHE CBOICTBA TUIMYHBIX HPEICTaBUTENEH pa3IMuHbIX
KJIACCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUJIEH, MPOIMWIEH, aleTHIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IJIMIEPUH, (EeHOJ, alleTalbAerua, MypaBbuHas U YKCYCHasi KUCJIOTHI, TJIIOK03a,
Kpaxmaj,  LEeJUIFJIO3a,  AaMHHOYKCYCHasi  KHCJIO0Ta),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKIY HHMMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YIJIEBOJIOPOJHOTO ChIpbs (HE(PTh, HPUPOAHBIA Ta3, yrojb), CHOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIIECTBA I MPOIAYKTa
peakUuy IO U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOIO M3 HMCXOJIHBIX
BELLECTB WM MPOAYKTOB PEAKIIIH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
U XUMHYECKMX  SIBJIeHUH  (HaOmoJeHHe, U3MEpPEHHE, OIKCIIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIE XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMUYECKOW MOCYI0M U J1abopaToOpHBIM O0OpYJAOBaHHMEM, a TaK)Ke IpaBHIIia
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 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 BeIIeCTBaMU M Ja0OpaTOPHBIM O0OpYJAOBaHUEM, MPEICTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeicTBa MacCCOBOM
uHpopmaruu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBHUS Ha JKUBBIE OPraHU3MBbI ONPEACIEHHBIX 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 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBICHUN;

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

11 KVIACC



[IpeamerHbie pe3yabTaThl OcBOeHUs1 Kypca «OOIass U HeopraHuuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM JUIsl pEIICHUs MPaKTUYECKUX
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, MOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIeTKa, TUMBl XUMUYECKUX PEAKIIUNA, pACTBOP, MIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOLMALIUS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHWs M IPEBpAILCHHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYCHHH U O€30MacCHOM HCIOJIb30BAHUH
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

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

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISI
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHMYECKUX BEUIECTB (YrapHbIil ra3, YrieKUCIblid ra3, aMMuUaK,
ranéHasi U3BeCTh, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJJIMYECKas, 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 BEIECTB MO HUX COCTaBY K OMpPEACIIEHHOMY Kiaccy/Tpyrie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTEepHbIE TUAPOKCUIBI, COIH);

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

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1-4 mnepuonoB Ilepuogudeckoil cHUCTEMBI
xuMudyeckux anementoB JI. M. MennesneeBa, UCMOIb3ys MOHATHS «S-, P-, -
BJIEKTPOHHBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojaM U rpymnmnam llepuoguueckoi CUCTEMbl XUMHUYECKUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
NOATBEPKJaTh CYIIECTBOBAHWE NEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINH;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, N3MEHEHUIO CTENIEHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIUM, YYaCTHIO 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 YMEHHMH TIPOBOJUTH PEAKIIUH, ITOATBEPIKIAFOIINE
Ka4eCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIIECTB;

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUM TOCPEICTBOM COCTABJIEHHUS 3JCKTPOHHOTO
OamaHca dTUX peaKIuii;

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

chopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHUMHYECKHE 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 MPOBOJUTH BBIUMCICHUS C UCIOJIH30BAHUEM
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 PEaklMM BEIIECTB, TEIIOBOrO 3(deKkra peakuud 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 BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH TIO BBITIOJIHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHM
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICJICHUE CpPElIbl PAcTBOPOB BEIIECTB C TOMOIIBIO YHHBEPCATBLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC PEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramie» U «Hemertamnb») B
COOTBETCTBMHM C TIpaBWJIaMH TEXHUKH OE30MAaCHOCTU TpU OOpalieHuu ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHHKanK, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
1eJIECO00Pa3HOTO TIOBEACHHSI B OBITY W TPYIAOBOM NESITEIBHOCTH B IIENIAX
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 MPEJOTBPAIICHUS] WX BPEIHOrO BO3JAEHUCTBHUS HAa OPraHU3M
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-TOUCUHYIO0 cucTeMy oOo3Hauenuit JI. bBpaitng nns  3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne | HaumMmeHoBaHnue KosmmmuecTBo yacos
DJIeKTpOHHbIe (LM (pPOBbIE)
n/ | pasiesoB H TeM Konrpoabueie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
I NporpaMmel padoThI padoThl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer
OpraHuvecKoi College.ru
xumun. Teopus Enunas xomnekuust uudpoBbIx
11 CTPOEHUS 3 0 0 00pa3oBaTEbHBIX PECYPCOB
OPraHu4eCKUX http://www.chem.msu.ru/rus/?_ga=2.40819364.7610
coenuHeHuit A. M. 10716.1542034139-1620339153.1542034138
Bbyrneposa
Hroro mo pazgeny 3
Pa3znes 2. YriieBoaopoanbl
[IpenenvHbie
2.1 YTJIEBOIOPOIBI — 2 0 https://college.ru/himiya/
QJIKaHbI
Henpenenbusie
YIJII€BOIOPOIBL:
«Xumuyueckasi MHPOPMALMOHHAS CETh)
2.2 aJIKEHBI, 6 0 1 o
https://college.ru/himiya/
aJIKaJINEHBI,
AJIKVHBI
2.3 ApomMarnyeckue 2 0 https://college.ru/himiya/ http://school-



http://www.chem.msu.ru/rus/?_ga=2.40819364.761010716.1542034139-1620339153.1542034138
http://www.chem.msu.ru/rus/?_ga=2.40819364.761010716.1542034139-1620339153.1542034138
https://college.ru/himiya/
https://college.ru/himiya/
https://college.ru/himiya/
http://school-collection.edu.ru/

YIJ€BOI0PObI

collection.edu.ru/

24

[Ipuponusie
HCTOYHUKHU
yIJ1€BOJOPOJOB U
uX nepepadoTka

https://college.ru/himiya/ http://school-
collection.edu.ru/

Hroro no pazneny

13

Paznen 3. Kucinopoaconep:kaimue oprannyeckue coeTHHEHUs

3.1 Crimptel. DeHon 3 0 http://school-collection.edu.ru/
AJbieruanl.
Kapb6oHnoBsie -

3.2 7 0 https://college.ru/himiya/
KHCJIOTHEI.
CrnosxHbIe 3(UpPBI

3.3 VYrneBoasl 3 2

Hroro mo pazgeny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

AMUHBL
4.1 AMWHOKHCIIOTEL. 3 0 https://college.ru/himiya/
benxu
Hroro no pazgeny 3
Paszgea S. BoicokoMoJiekyJIsIpHbIe COCAUHECHUS
IInacTMaccel. .
51 2 0 http://school-collection.edu.ru/
Kayuyku. Bonokna
Wroro no pazgeny 2



http://school-collection.edu.ru/
https://college.ru/himiya/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://college.ru/himiya/
https://college.ru/himiya/
http://school-collection.edu.ru/

OBLLEE
KOJIMUECTBO YACOB
T10 TIPOTPAMME

34




11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
Ilepnonuueckasa .
1.1 PHOA 3 http://school-collection.edu.ru/
cucTeMa
XUMHUUYCCKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4 http://school-collection.edu.ru/
BEILIECTB
XuMHueckue .
1.3 6 1 http://school-collection.edu.ru/
peakiuu
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 MeTtasl 1 https://college.ru/himiya/
2.2 HemeTtamner 1 https://college.ru/himiya/
CBs3b _
2.3 2 http://school-collection.edu.ru/
HEOPraHMYeCKUX 1



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://college.ru/himiya/
https://college.ru/himiya/
http://school-collection.edu.ru/

OPraHu4eCKUX

BEIICCTB
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YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
T Mara uudposeie
1| eMa ypoka KonTpoJbHbIE IIpakTH4eckue
Bcero U3ydeHus oOpa3oBartejibHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipeamer oprannueckoi https://college.ru/himiya/

1 XUMUH, €€ BOSHUKHOBEHHE, 1 http://school-
pa3BUTHE U 3HAYCHUE collection.edu.ru/
Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUN

2 N 1
A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o
Kiaccuukanuu
OpPraHUYECKUX BELIECTB. httn://school

p://school-

3 Howmerknatypa . collection.edu.ru/
(cucTemMaTuueckas) u -
TPUBHAJIbHBIC HA3BaHUs
OpPraHMYECKUX BELIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 http://school-
TOMOJIOTHUYECKHUU AL collection.edu.ru/
MeraH u 3TaH — .

5 . 1 http://him.1september.ru/
MpOCTEMIINE NPEACTAaBUTETN
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aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,

http://school-

6 .
CBOMCTBA collection.edu.ru/
OTUJEH U IPONUIEH —

7 MIPOCTEMIINE NTPEACTABUTEIN http://him.1september.ru/
AJIKEHOB
[IpakTrueckas padora Ne 1.

8 «[Tony4yeHne THIICHA U http://him.1september.ru/
W3y4YEHUE €r0 CBOUCTB)
Anxanuensl. byranuen-1,3 u
metunoyraauen-1,3. .

9 yr http://him.1september.ru/
[TonyyeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI
AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

10 | romomjoruveckuii ps hitp.//school-

p H; . collection.edu.ru/

AneTuiieH — npocTeimumi
MIPEJICTAaBUTENb aJIKHHOB

1 Brruncnenus no ypaBHEHUIO
XUMHYECKON peaKinu

12 ApeHbl: 6EH3011 ¥ TOTYOIL. http://school-
TOKCMYHOCTH apeHOB collection.edu.ru/
I'enetnueckas cBs3b

13 | YrieBOIOpoaoB,

MMpUHAJICKAIIUX K
Pa3JIMIHBIM KJIaCcCaM
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IIpuponHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII

14 | ra3 u nomyTHble HEPTSIHBIE http://him.1september.ru/
ras3sl, HepTh ¥ IPOTYKTHI €€
nepepadboTKu
[IpupoHbIE HCTOYHHUKHU
JIEBOI0POJIOB: MPUPOIHBIN
15 Z; " HOHI;THLIe Hep(bfﬂm,le m‘m
N collection.edu.ru/
ras3sl, HepTh ¥ MPOTYKTHI €€
nepepadboTKu
16 KonTpossnas pabora no
pazneny «YTiaeBoa0pOIb»
[IpenenbHbIE 0HOATOMHBIE
17 | cnupThl: METAHOJ U 3TAHOJL. http://him.1september.ru/
Bopoponnas cBsizb
18 MHOroaTroMHbI€ CIIUPTHI: http://school-
STUJICHTJIUKOJIb U TIULEPUH collection.edu.ru/
@DeHOoJI: CTPOCHHE MOJICKYJIBI,
19 | ¢dusmyeckue U XUMUYECKUE http://him.1september.ru/
CBOICTBa, MPUMEHEHUE
20 Anbnerunsl: popMaibaerua
U aleTanpJeru. AlueToH
OAHOOCHOBHBIE TpeieTbHBIC
21 | kapOOHOBBIE KMCIOTHI: M‘M
collection.edu.ru/
MypaBbHUHAS U YKCYCHAs
22 | Ilpaktuyeckas paborta Ne 2.
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«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UIpOIN3 CIOKHBIX

a¢upoB

http://him.1september.ru/

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIoTHYECKasi POJIb )KUPOB

http://school-
collection.edu.ru/

27

VYraeBobl: cOCTaB,
Kiaccuukanus.

Baxueiive npencTaBuTeNu:

[III0K03a, PPYKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
IpUPOAHBIC ITOJIUMEPBL

29

KonTtponpHas pabota no
pazneny
«Kucnopoxaconepxkamue
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OpraHUYecKue COCAUHEHUSD»/
Bcepocculickas
IpoBepoyHas paboTa

30

OO01as XxapakTepucTUKa
a30TCOICPIKAIINX
OpPraHUYECKUX COCTUHECHHM /
Bcepocculickas
IpoBepoyHas paboTa

31

AMWHBI: METHJIIAMUAH U
AHWJINH

32

AMWHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYeCcKHe
COCAUHEHMS, UX
OMOJIOrMYEeCKOe 3HAUCHHE.
Ilentnael. benku xak
NPUPOAHBIE
BBICOKOMOJICKYJISIPHBIE
COCIUHCHMS

http://school-
collection.edu.ru/

33

OCHOBHBIE TIOHATHSA XUMHH
BBICOKOMOJICKYJISIPHBIX
COEeIMHEHUN

http://him.1september.ru/

34

OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

34
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YACOB I10 ITPOTPAMME




11 KJIACC

Nt KoanyecTBO 4acoB
DJIeKTPOHHbIE
Mara uudposbie
n| Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bceero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
pecypcbl
n
X o http://school-
UMHUYECKHUM dJIEMEHT. ATOM. .
1 DnexTponHas Kord . 1 collection.edu.ru/
JIEKTPOHHAS KOH(MUTYpaITHs
P P http://school-
aTOMOB )
collection.edu.ru/
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
5 XUMHUYeCKuX djeMeHToB 1. 1. 1
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U
HX COCMHEHMH 10 rpymnmnam u
nepuojiaM. 3Ha4eHUE .
3 P 1 http://him.1september.ru/
MEePUOINYECKOTO 3aKOHA U
CHUCTEMbl XUMHUYECKHUX PJIEMEHTOB
J.1. Menpeneesa B pa3BUTUU
HayKu
4 Crpoenue BemniecTBa. XuMu4ecKast 1 http://school-
CBsI3b, €€ BUIbI; MEXaHU3MBI collection.edu.ru/
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00pa30BaHUs KOBAJIGCHTHOW CBSI3H.
Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecrTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

http://him.1september.ru/

HOHS[TI/I@ (0] JII/ICHepCHBIX CUCTCMax.
I/ICTI/IHHI)Ie 1 KOJUJIONIHBIC
pactBOpbl. MaccoBas 101
BEIIlECTBA B pacTBOpE

http://school-
collection.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPraHN4eCKUX COECTUHEHUM.
['eneTnueckas cBs3b
HEOPraHN4eCcKuX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MPEBPAICHHS
SHEPTHUH NMPH XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTuMble
peakuuu. XUMUYECKOE
paBHOBECHE

http://school-
collection.edu.ru/
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10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOM
peaxkuum»

11

DNEeKTpOIUTHYECKAS
muccormanus. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakuiuu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHMYECKHX BEIIECTB

12

OKucauTenbpHO-
BOCCTaHOBHTEIILHBIC PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacIiaBoB U PacTBOPOB coJieit

http://him.1september.ru/

13

KonTtponbHas padoTa no pasaery
«TeopeTnyeckre OCHOBBI XUMUM

14

Mertasuibl, UX MOJOKEHHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuX 3aeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHe
(hM3UYeCcKue CBOMCTBA METAJIIIOB

http://school-
collection.edu.ru/

15

CrutaBbl METaJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HanpsHKeHUH METauIoB

16

XUMHYECKHE CBOUCTBA

http://him.1september.ru/
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BAYKHEHIINX METAJUIOB (HaTpui,
KaJIni, KaJlblIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

http://school-
collection.edu.ru/

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

http://him.1september.ru/

19

[IpakTueckas padora Ne 2.
"Pemrenne 3kciepuMeHTaIBHBIX
3ama4 no teme «Metauib"

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHHUC B
[Tepunoanueckoii cucreme
XUMHUYeCKnX deMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

http://school-
collection.edu.ru/

21

®usnyeckue CBOMCTBA
HEMETAaJIOB. AJIJIOTPOITHUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TraJIOTCHOB,
Cephl U UX COCTUHEHUM

http://school-
collection.edu.ru/

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeMHEHHIA

24

XHMMHUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHS U UX COCAUHECHUN

http://him.1september.ru/
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25

[IpumeneHne BaxHEUIINX
HEMETaJJIOB U X COeTUHECHUI

26

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 Teme «HemMeTamnby.
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKInil 1
TEPMOXUMHUYECKUE PACUETHI

http://school-
collection.edu.ru/

27

[IpakTueckas padora Ne 3.
«Pemienne 3kCepruMeEHTaIbHBIX
3ama4 no teme "Hemeramis'"»

http://him.1september.ru/

28

KonTponsHas pabota no temam
«Metamael» 1 «HeMeTaniey

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

http://school-
collection.edu.ru/

30

AmboTepHbIe HEOPraHUYeCKHe U
OpraHUYECKUEe COCTMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
SKOHOFHHCCKOﬁ, SHCPFCTquCKOﬁ u
MUIIEBOM 6630H8.CHOCTI/I, Pa3BUTHH
MCIUIIMHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHIUITAX
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MIPOMBIIIEHHOTO MOJYyYEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepHaioB

34 | XuMmus U 30pOBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopazoBaHus

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEJCTABICHUH O XHMHUYECKOW COCTABIISIIONIEH €CTeCTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMUH B TIO3HAHHUHU SIBJICHUH TIPUPOIBI, B (GOPMUPOBAHUH MBIIIJIEHUS W KyJIbTYPhI JIMYHOCTH,
e€ (QyHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIMMOM ISl pEIIeHUs] MPAKTHYECKUX 3a/1a4 M SKOJOTUIECKU

000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpejie

1.2

Brnagenue cucreMoit XMMHUYECKUX 3HaHUN, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIOIIKE MOHATHS (MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHHUS, XUMUYECKas CBS3b, MOJIb, MOJIIPHAsI Macca,
MOJISIpHBIM 00BEM, YIIIEpOJHBIM CKeneT, (pyHKUMOHallbHAs TpyMma, paguKkan, H30Mepus, H30Mephl,
TOMOJIOTHUECKUN P, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- U a30TCOJEpKaIlhe COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIeBOIbI, dKUPHI, OENIKH1), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU U 3aKOHBI (TEOPUSI XMMHUYECKOTO CTPOCHUSI OPraHHMYECKUX
BeuiectB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CUMBOJINYECKHH S3bIK XUMHUH, (PaKTOJIOTUYECKUE CBEACHUS
O CBOMCTBax, COCTaBe, MOJYyYECHHUH M O€30MaCHOM HCIOJB30BAaHUU BAKHEWUIINX HEOPraHMYECKUX U

OPraHn4CCKuX BCIUICCTB B 6bITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BBIABJEATL XAPAKTCPHBIC IIPU3HAKU HOHSITI/Iﬁ, yYCTaHaBJIMBATL HUX
B3aUMOCBA3b, HCIIOJB30BATL COOTBCTCTBYIHOIIHME TIOHATHUA IIpA OIMCAHUHU COCTaBa, CTPOCHUA U

NpeBpalleHNil OPraHMuYeCKUX COCAMHEHUN




1.4

c(OpPMHUPOBAHHOCTh YMEHUN HCIIOIH30BATh XUMHYCCKYIO) CUMBOJIMKY JUISI COCTABIICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) POPMYIT OPraHNICCKUX BEIIECTB U YPABHCHUN XUMHUYECKUX
peaKuuii, U3roTaBJIMBaTh MOJIEIN MOJIEKYJ OPraHWYECKUX BEILECTB JJIs WILTFOCTPALMU UX XUMHYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CpopMHUpPOBAaHHOCTH YMEHHI YCTaHABIUBATh MPHUHAJICKHOCTh M3YYEHHBIX OPTAaHHMYECKUX BEIIECTB IO
HX COCTaBY M CTPOEHHIO K OINpeAeaEHHOMY Kiaccy (Tpymre) coeAnHEeHu (YriieBoJOpO/Ibl, KUCIOPOd U
a30TCoJepIKallie COCAMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHWs), JaBaTb WM Ha3BaHUS TIO

cucremaruueckoit Homenkiarype (IUPAC)

1.5

C(i)OpMI/IpOBaHHOCTI) YMCHHA OIPEACTIATh BHbI XAMHYECKON CBS3H B OpPraHN4eCKuXx COCANMHCHUAX

(onmHaApHBIE U KpaTHBIE)

1.6

CpopMHUpPOBAaHHOCTh YMEHHS MPUMEHATH: TOJIOKEHHUSI TEOPUU CTPOCHHS] OPraHMYECKUX BemecTB A.M.
byrnepoBa st 0OBsSICHEHHS 3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOCHMS; 3aKOH

COXpaHCHUA MAacCChl BEIIECTB

YTIIeBOIOPO/IBI. Kucnopojconmepkamue W a30TCOJCpIKAIllMe  OPraHUYECKUE  COCIUHCHHUS.

BBICOKOMOJ'IGKYJ'I?I]I)HBIG COCIMHCHU A

2.1

CdopMHUpPOBaHHOCT, YMEHUN MPUBOJIUTH TPUBHAIbHBIC HA3BaHHUS OTICIBHBIX OPraHMYECKHX BEIIECTB
(3TWJIEH, TIPONMWIICH, AaleTUJICH, STUJICHTJIMKOJIb, TJIMIEPUH, (eHon, (opMambaerus, areTanbIerul,
MypaBbUHAas KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBas KHCIIOTa, CTEApUHOBAs KHCIOTa, TIIOKO3a,

(bpykTO3a, Kpaxmal, LeJUT0JI03a, TIUIHH)

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA
TUNIUYHBIX TPEJICTABUTENICH pPA3JIMYHBIX KJIACCOB OPraHMYecKHX BellecTB (MeTaH, JTaH, JTUJICH,
IOpOMNUJIeH, aleTwieH, OyramueH-1,3, metunOyraaueH-1,3, O0eH301, METaHOI, 3TaHOJI, ITUJIEHTIHUKOIb,

TJIMICPHH, (I)CHOJ'I, aleTaJIbACTUZ], MypaBbUHAA U YKCYCHasd KHUCJIOTBI, T'JIFOKO3d, Kpaxmaljl, IEJUIK0JI03a,




aMUHOYKCYCHasl KMCIIOTa)

2.3

ChopmupoBaHHOCTE ~ yMEHUS  WUTFOCTPUPOBATh  I'€HETHYECKYIO  CBSI3b  MEXKIY  THIHYHBIMHU
MPEACTABUTENSIMHA  PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPABHEHUAMHU COOTBETCTBYIOIIMX

XHUMHYECKUX PEAKIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (hopMyIt

24

ChopmMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKH YIJIEBOJIOPOJIHOTO ChIpbs (HE(Th, MPUPOAHBIN

ra3, yrojhb), ClocoObl UX MepepadOTKH U MPAKTUUECKOE MPUMEHEHHUE MPOIYKTOB MepepadboTKU

XUMHS U KU3Hb. PacuéTel

3.1

ChopMHUpPOBAaHHOCTh YMEHUW BJIAJE€Th CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHWSI,
WCTIONB3YeMBbIX B XUMUU TIPU M3YUYCHHUHM BEIECTB W XUMUUYECKHUX SBICHHUH (HAOJIOJCHHE, U3MEpEeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIH30BATh CUCTEMHBIC XUMHYECKUE 3HAHUS JIJIs TIPUHSITHS PEIICHUI

B KOHKPCTHBIX )XU3HCHHBIX CUTYyallUuAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMECHCHUCM

3.2

CdopMHUpOBaHHOCTH YMEHHUN COOJIOIATh TTpaBUJjIa MOJB30BaHUS XUMHUUECKOW TIOCYI0W U 1ab0paTOPHBIM
o0opy/noBaHHEM, a TaKXke IMpaBuiia OOpallleHus ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLHUAMH IO

BBIIIOJIHEHUTO J'Ia60paTOpHI>IX XUMHUYECKUX OIIBITOB

3.3

ChopmupoBaHHOCTh yYMEHUH IJIAHUPOBATH M BBIMOJHATh XUMUYECKHI SKCIEPUMEHT (IIpeBpalleHus
OpPraHUYECKUX BEIIECTB MPU HAarpeBaHWU, MOJYyYCHUE ATUIICHA U U3yYEHHE €ro CBOMCTB, KAUECTBEHHBIE
peaKiuu OpraHu4yeckuX BEIIECTB, JeHATypauus OeKOB IPHU HArpeBaHHH, IIBETHbIC peakiuu OENKOB) B
COOTBETCTBUU C IMpaBWJIAMU TEXHUKU O€30MaCHOCTU MpH OOpallleHWH C BEIIECTBAMU U J1aOOPATOPHBIM
000py/I0OBaHKEM; MPEJCTABISTh PE3yIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OopMe 3alucu ypaBHEHUI

COOTBCTCTBYIOIIHUX peaKI_lI/Iﬁ u Q)OpMYJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 23TUX PE3YJILTATOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNPOBOAWUTDH BBIYUCIICHUA 110 XUMHWYCECKUM YPABHCHHUAM (MaCCBI, O6’béMa,
KOJIMYCCTBA HCXOJHOTO BCHICCTBA HJIM HNPOAYKTA PCAKIHUH IO U3BECTHBIM MACCE, 06’béMy, KOJIMYCCTBY

OJIHOT'O M3 UCXOOHBIX BCIICCTB UJIM MPOAYKTOB peaKLII/II/I)




ChopMUpOBaHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBATh XUMHUECKYI0O MH(OPMAIUIO, TIOIy4aeMylo U3

3.5
Pa3HBIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popMarmu, cetb IHTEpHET U Ipyrue)
ChopMUpOBaHHOCTh YMEHHI COOIIOATH MPaBUIIa SKOJIOTHIECKHU LEIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYLOBOM JACATEIBHOCTH B LEISAX COXPAHEHHs CBOErO 3J0pPOBbS M OKPYKAIOLIEH IPUPOAHOU CPENBI,
3.6 OCO3HABaTh OIIACHOCTb BO3JCHCTBHSA Ha >KUBBIE OPraHMU3Mbl OIPEACIEHHBIX OPraHUYECKHUX BEIECTB,

nonuMasi cmeicn mokazarens [IJIK (mpemenbHO MOMYCTUMOW KOHIEHTPAIMH), TMOSCHITh Ha MpUMeEpax

CIIOCOOBI YMCHBUICHUSA U MTPEAOTBPpAICHUSA UX BPEAHOTO BO3H€ﬁCTBHﬂ Ha OpPraHus3M 4YcCJIOBCKa

11 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yJbTara cpeaHero oo1ero 00pa3zoBaHus
1 TeopeTnueckre 0OCHOBBI XUMUU

Brnagenue cucteMoit XUMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJIATAIOIINE MTOHATHUS (XUMHYECKUI

9JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aroMma, S-, p-, 0-3JeKTpOHHBIC OPOUTAIN ATOMOB, MOH, MOJICKYIIA,

BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, CTEMEHb OKHCICHUS, XMMHUECKasi CBsI3b, MOJIb, MOJISIPHAs Macca,

MOJISIPHBIM ~ 00BEM, KpHCTaIMuecKas pemérka, TUIBI XHMUYECKUX peakuuil  (OKUCIUTENIbHO-

11 BOCCT@HOBUTENbHBIE, 9K30- M JHJOTEPMUYECKHE, PEaKIUd HOHHOTO OOMEHAa), pPacTBOp, OSJIEKTPOJIHTHI,

HE3JICKTPOJIUTHI, JICKTPOJIUTUYECKAsE JUCCOIMAIUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON
peaKkiuy, XUMHYECKOE PABHOBECHE); TCOPHUM W 3aKOHBI (TEOpUs SJIEKTPOJUTHYECCKOH JIUCCOIMAIINY,
[Mepuoanueckmii 3akon J[.J. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIHUYECKUI
SI3BIK XUMUH, (PAKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOIYYEHUU U O€30MIaCHOM HCIOIb30BAHUU

BaKHEHIIINX HCOPraHN4YCCKHUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBEKA




1.2

ChopMUpOBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKA M B3aUMOCBS3b W3YYCHHBIX IOHATH,
IIPUMEHATH COOTBETCTBYIOIIME MOHATHUS IIPU ONKMCAHUHM CTPOEHUS M CBOMCTB HEOPraHWYECKHUX BEILIECTB U
UX IIPEBPAILECHNUH; BBIABIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUM C MOHATUAMU U NPEICTABICHUAMU APYTHUX

C€CTCCTBCHHOHAYUYHBIX IPCAMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMHU MCTOAAMU HAYYHOTO NO3HAHHWA BCIICCTB U XUMHWYCCKUX SIBJICHUH (Ha6J'II-O]1€HI/I€,

M3MepEeHue, SKCIIEPUMEHT, MOIETTUPOBAHUE)

1.4

ChopmMupoBaHHOCTh YMEHHI ONpEAENsaTh BAIEHTHOCTh U CTENEHb OKHUCIEHHS] XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX PAa3IMYHOTO COCTaBa, BHUJ XMMHUYECKOM CBs3M (KOBaJE€HTHAas, MOHHAas, MeTaJUIMuYecKas,
BOJIOPOJIHASI) B COEQUHEHMSIX, THUIl KpPUCTAJUNIMYECKOW pemETKH KOHKPETHOrO BellecTBa (aTomHas,

MOJICKYJIsIpHas, MOHHas, MeTaJ'IJ'II/I'-IeCKaSI)

1.5

ChopmMupoBaHHOCTh YMEHHI OMNpeAensTh XapakTep Cpeabl B BOJHBIX pAcTBOpPax HEOPraHWYECKHX

COeIUHEHNN

1.6

CdopmupoBaHHOCTh YMEHHSI KIacCU(PUIMPOBATH XUMHUECKUE PEAKIIUH IO Pa3IMYHBIM MIPU3HAKaM (UHCTY
U COCTaBy pearupyroulux BelIeCTB, TEIUIOBOMY 3((deKTy peakuuu, U3MEHEHHIO CTETEeHEW OKHUCIIEHUs

3JIEMEHTOB, 0OPATUMOCTH PEAKIMH, YUaCTHIO KaTaJanu3aTopa)

1.7

ChopmMupoBaHHOCTH YMEHUN COCTABIISITh YPABHEHUS PEaKLUi Pa3IMYHBIX TUIIOB, MOJHBIE U COKPAIIEHHBIE

YpaBHCHUA peaKI_[I/Iﬁ HMOHHOI'O O6M€Ha, YUYUTBIBas yCJIIOBUs, IIPU KOTOPBIX 3TU pCAKIHUH UAYT 1O KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTb YMCHI/II‘/'I MMpOBOANTL PCAKIMU, IMOATBCPIKAAOIINC KauyeCTBEHHBIM COCTaB Ppa3IMYHbIX
HCOPraHNMYCCKUX BCHICCTB, PACIIO3HABATH OIILITHBIM HYTeM HOHBI, IPUCYTCTBYIOIIINEC B BOAHLIX paCTBOpAX

HCOPraHNMYCCKUX BCUICCTB

1.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Ifl PaCKpbIBaTb CYHNIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOTO OaraHca 3TUX peaKHI/Iﬁ

1.10

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSICHATh 3aBHCHUMOCTD CKOpPOCTH XHMHUYECKOH pCakiiun OT Pa3JIMYHBIX




(akxTopoB

1.11

CdhopmupoBaHHOCTH YMEHUN OOBSACHATH XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT

BHelIHero Bo3aeicTBus (mpunuun Jle [aTensbe)

OO6mrast 1 HeOpraHU4ecKas XUMUs

2.1

CdopMHUpOBaHHOCT, YMEHUW packpbiBaTh cMbicha [lepuommueckoro 3akona JI.M. MengeneeBa u

JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENbHYIO U IPOTHOCTHYECKYIO (PYHKIIMH

2.2

ChopmupoBaHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE ATOMOB XUMHUYECKUX IEMEHTOB 1—
4 nepuonoB Ilepronnueckoit cucteMbl XUuMUYeCcKuX 3aeMeHToB .M. MenneneeBa, uCoab3ys NOHATHS «S-
, P-, d-37eKTpOHHBIE OpOMTANINY, «IHEPreTUYECKHE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB XMMHYECKUX HIEMEHTOB W MX COCIMHEHWU IO mepuojaM M rpynnam llepnoaudeckoil cucTemsl

xuMudeckux dnementoB [[.M. MengeneeBa

2.3

ChopMHpOBAaHHOCT, yMEHHH  XapaKTepu3oBaTh  (OMHCHIBaTH) OOIIME  XHMHUYECKHE  CBOMCTBA
HEOPraHWYeCKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3U

MCKAY HCOPraHM4YCCKUMHU BEIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopmupoBaHHOCTh YMEHHI YCTaHABIMBATH MPUHAIICKHOCTh HEOPraHUYECKUX BEIIECTB MO UX COCTaBY K
onpenenéHHOMY Kjaccy (TpyIie) coeluHeHUl (MPOoCThle BEIIeCTBA — METAIbl U HEMETAaJUIbl, OKCH/IbI,

OCHOBaHM, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCUDI, COJ'II/I)

2.5

ChopmupoBaHHOCTh YMEHUN UCHOIB30BATh XUMUUECKYIO CUMBOJIUKY /7Sl COCTaBIEHUS (JOPMYI BEIIECTB
U YpaBHEHUN XUMUYECKUX peakuuid, cucremarudeckyro HomeHknarypy (IUPAC) u TtpuBuanbHbIE
Ha3BaHMS OTAETBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbll Tra3, YIJIEKHCIbI Ta3, aMMHaK, raméHas

HU3BCCTh, HeraméHas HU3BCCTh, INTHCBAA COMA, IMPUT U L[pyme)

2.6

ChopmupoBaHHOCTH  yMEHHUU  XapaKTepu3oBaTh  (OMHCHIBATh) OOIIME XUMUYECKHE  CBOMCTBA

HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KIIACCOB, NOATBCPKIATH CYIICCTBOBAHHC TeHETUYECKON CBA3U




MCXKY HCOPraHM4YCCKUMHU BCIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMUpOBaHHOCTh YMEHHMI IUIAHUPOBATH M BBITIOJMHATH XUMHUYECKHH OKCIEPUMEHT (pa3lioKeHHE
IEPOKCHJA BOAOPOJA B IPUCYTCTBUU KATaIU3aTOPa, ONPEACICHUE CPEIbl PACTBOPOB BEILECTB C IIOMOIIBIO
YHUBEPCAJIBHOTO HMHIUKATOPA, BIMSHUE PA3JMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOW pEaKIuH,
peakiuu HOHHOTO 0OMEHa, KaueCTBEHHbIE peaklluu Ha Cyiab(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTUOH
aMMOHHMSI, pellIeHne FKCIIEPUMEHTAIbHbIX 337a4 1o TeMaM «Metamuib» u «Hemeranmib») B COOTBETCTBHH €
MpaBUJIaMHU TEXHUKH O€30MacHOCTH IpU OOpallleHuU C BEIIeCTBaMU U JIaOOpaTOPHBIM 000PYIOBaHUEM;
MIPE/ICTaBIATh PE3yAbTaThl XUMUYECKOT0 SKCIEPUMEHTa B (pOpMe 3aIUCH ypaBHEHUN COOTBETCTBYIOIIMX

peakuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITUX PE3YIHTAaTOB

2.8

CdopMHupOBaHHOCTH YMEHUHN COOMIOAATH MpaBUJia MOJIB30BAHUS XUMHUYECKOW MOCYAOW M JTaOOpaTOPHBIM
o0opyIoBaHHEM, a TaKXe MpaBuUia OOpaleHUs C BEMIECTBAMH B COOTBETCTBHH C WHCTPYKIUSIMH TIO

BBIIIOJIHEHHUTO J'Ia60paTOpHI>IX XUMHUYECKUX OIIBITOB

2.9

ChopmupoBaHHOCTh yMEHUH  XapaKTepU30BaTh XUMHUYECKHE TMpOIECChl, JieXkallue B OCHOBE
MIPOMBIIIIJIEHHOTO TMOJIY4YEeHUS CEpHOI KUCIOThI, aMMHaKa, a TaKkke cOPMUPOBAHHOCTH MPEJCTaBICHUN 00

O6H_[I/IX HAY4YHBIX IIPUHOHXIIAX 1 S3KOJIOTHYCCKHUX npo6neMaX XUMHUYCCKOI'0O IIpOU3BOJICTBA

XUMHUA U KU3HB. PacuéThl

3.1

ChopmupoBaHHOCTH MPEACTABICHUN 0O XUMUUYECKOIN COCTABISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA,
pPOJIM XMMUU B MO3HAHUU SIBICHUHM NMPUPOIbI, B (OPMHUPOBAHUM MBIILICHUS U KYJIbTYpPbl JTUYHOCTH, €€
(YHKIIMOHATTBHOM TPaMOTHOCTH, HEOOXOAMMOMW MJisi pElIeHUs MPaKTHYEeCKHX 3alad M SKOJOTHYECKU

000CHOBAHHOI'O OTHOILIEHHUS K CBOCMY 3JI0POBbBIO U HpHpOI[HOfI cpeac

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XUMHUUYECKYIO MH(OpMAIMIO, MOJydyaeMylo U3

Ppa3HbIX HCTOYHUKOB (CpeI[CTBa MacCOBOM KOMMYHUKAIIUH, CCTh I/IHTepHeT u I[pyrI/Ie)

3.3

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB ImpaBujia 3KOJIOTUYCCKHU uenecoo6pa3Horo MNOBCACHUS B 6BITy 151




TPYLOBOM ACATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAKOLIEH IIPUPOJHON CpeIbl

Oco3HaBaTh ONACHOCTH BOSIICfICTBPISI Ha XKUBBIC OPraHu3Mbl OHpCIICJIéHHI)IX BC€HICCTB, IMOHMMAas CMBICJI

3.4 nokazarenss [1JIK, moscHAT, Ha mpuMepax crnocoObl YMEHbBIIEHUS M IPENOTBPALIEHUS WX BPEAHOIO
BO3JICHCTBUS HA OPraHU3M YEJI0BEKa
ChopmMupoBaHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C HUCIOJB30BAHUEM IOHATUS «MaccoBas J0JIs
BEIIECTBA B PacTBOpe», 0OBEMHBIX OTHOLICHUN ra30B IMPU XMMHYECKHUX PEAKIMIX, MAaCChl BEIIECTBA WM
3.5 00béMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WJIM 0ObEMY OJHOTO M3 YYaCTBYIOLIUX B

peakiuu BEUIeCTB, TEIUIOBOTO A(PdeKTa peakldd Ha OCHOBE 3aKOHOB COXpPaHEHHUS MAacChl BEIIECTB,

OpeBpaliCHUA 1 COXPaHCHH A DOHEPTUU




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 TeopeTnueckre OCHOBBI OPraHUYECKOH XUMHHU
11 [Ipenmer oprannueckoit XMMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B TOJIYUEH]
' Teopust ctpoeHust opranudeckux coequnennii A.M. bytiepoBa, e€ OCHOBHbBIE TTOJIOXKE]
12 CrpykrypHble (OpMYNbl OpraHMYeCKUX BewlecTB. l'omosorusi, uzomepus. XHMI
' COEIMHEHUX — OJJUHApHbIE U KpaTHbIE CBs3U. [Ipencrasienue o kinaccudukanuu opra
13 Homenknatypa oprannyeckux COeMHEHHUH (cucTeMaTH4ecKas) U TPUBHAJIbHbIE HAa3Be
' KJIACCOB OPraHUYEeCKUX BEUIECTB
2 VrieBoa0poast
21 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psil. MeTaH U 3TaH — MPOCTEUIINE Mpe
' U XUMHYECKUE CBOMCTBA (peaKIK 3aMeIlleHUs U TOPEHHUs), HAXOKCHHE B IPUPOJIE, I
AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUU psif. DTWIEH M MPONUIECH — MPOC
2.2 (dbu3uYecKkne M XUMHUYECKHE CBOWCTBA (PEAaKIMU THAPUPOBAHMS, TaJOTCHUPOBAF
MOJIMMEPHU3aLIH ), TOJIyYeHUE U IPUMEHEHHE
53 Ankanuenbl: OyramueH-1,3 wu wMerwnOyragueH-1,3: cTpoeHHe, BaKHEHIIHE X
' noyimmepusaiyn). [lonydenre CMHTETHYECKOTO KaydyKa U Pe3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, TOMOJIOTMUECKUN PsiA. ALETHIIEH — MPOC
2.4 COCTaB, CTpoeHHe, (pU3MUEeCKHe W XMMUYECKHE CBOMCTBA (peakuuH THAPUPOBAHUS
TOpEeHUs), MOJTyuYeHUEe U MPUMEHEHUE
Apensbl. beHson: coctaB, cTpoeHue, GU3MUECKUE U XUMUYECKHE CBOMCTBA (PEaKIIMH |
95 MoJlydeHUe ¢ TpUMeHeHne. Tonyos: cocTaB, CTpoeHue, (QHU3UYecKHue U XI
. TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYyYCHHE U IMPUMEHEHHE. TOKCHYHOCTH aper
YII€BOI0POJaMH, MPUHAJICKAIIMMHU K Pa3JIMYHbIM KjlaccaM
[IpupoiHBIE UCTOUHUKHU YIIIeBOOPOIOB. [IpupoHbIil Ta3 U MomyTHbIE HE(TIHBIE T'a
2.6 CrnocoObl  mepepaboTKu He(TH: TeperoHka, KpeKHUHr (TePMHUYECKHM, KaTaluT
nepepaboTKU HEPTH, X MPUMEHEHHUE B IPOMBIIIICHHOCTH U B ObITy. KaMeHHbI yro
3 Kucnopoaconepxaine OpraHiueCKue COeIUHEHMS
3.1 [IpenenvHble 0IHOATOMHBIE CIUPTHL. MeTaHON M 3TaHOJ: CTpOeHUE, (PU3NYECKHUE U 3




AKTUBHBIMM METaJlJIaMH, TaJOI€HOBOJOPOJAMM, TOpEeHHE), NpuMeHeHue. Bomopon
cnupToB. JlelicTBUE MeTaHOJIa U 3TaHOJIa HAa OPraHu3M 4ejloBeKka. MHOroaToMHbIE CIIU
cTpoeHue, puznyeckue U XMMUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO LICTIOYHBIMU M

Ha MHOT'OAaTOMHbIE CIIUPTHI). JlelicTBUE Ha opraHu3M denoBeka. [Ipumenenue rivuepu

3.2

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMUUECKUE CBOMCTBA. TOKCHYHOCTD (her

3.3

Anpaeruapl M KeToHbl. DOpMaibIeruj, auneTalbACTHI: CTPOCHHE, (U3MUECKUE U

OKHCJICHHA U BOCCTAHOBJICHU S, KAYCCTBCHHBIC peaKIII/II/I), MOJIYYCHUC U ITPUMCHCHHUEC

3.4

OnHOOCHOBHBIE TpeJesIbHbIE KapOOHOBbIE KUCIOTHL. MypaBbuUHAs U YKCYCHasl KH(
XMMHMUYECKHE CBOHCTBa (CBOWCTBA, OoOLIME s Kjacca KHUCIOT, peaklius 3Tepuduka
CreapuHOBasi U OJIEMHOBAs KHUCIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX K

KapOOHOBBIX KHCIIOT, KX MOIOIIEe JACHCTBHE

3.5

CnosxxHble 3QUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPONN3 CIHOXKHBIX 3(

[Ipumenenue xupoB. bruosornueckas posp KUPOB

3.6

VYTrieBoabl: COCTaB, KIACCU(HUKAIUS YIIIEBOIOB (MOHO-, M- U TIOJMCAXapHIpl). [ IOk
0COOEHHOCTH CTPOCHUSI MOJIEKYIBI, (PU3NIECKHEe W XMMHUYECKHE CBOMCTBA (B3aMMO/IC
OKHCJICHHE aMMHUa4YHbIM pacTBOpoM okcujia cepedpa(l), BocctanoBieHune, OpoKeHUE T
npuMeHeHue, Ouonorndeckass poib. DoTtocmHTe’. DpyKTO3a KaK H30MEp TIFOKO!
npupoaHsle onmMepsl. CTpoeHne KpaxMaina U HeJUIoo3bl. DU3nuecKre 1 XUMHYECK

KayeCTBEHHAs PEaKIIHsI C HOJIOM)

A30TCOIepKaIe OPraHnICCKUE COCAMHCHHS

4.1

AMMHOKHCIIOTHI KaK aM(l)OTepHI)IC OpraHn4eCKUec COCANHCHUA. dusznyeckue U XUMUY

IMpUMEpPEC l"J'II/II_[I/IHa). buronornyeckoe 3HaUueHNE aMHHOKHCJIOT. HGHTI/II[I)I

4.2

benkn xakx IPHUPOAHBIE BBICOKOMOJICKYIAPHBIC COCIUHCHHA. HCpBI/ILIHaH, BTOpHUYHAA

XuMHYecKre CBOMCTBA OEJIKOB: ruapoJIn3, A€HaTypauusa, KaUCCTBCHHBIC pCAKIIUK Ha 0

BLICOKOMOJ'I@Ky.]'IHpHLIG COCIUHCHUA

5.1

OCHOBHBIC TIOHATHSA XHMHHU BBICOKOMOJICKYJIAPHBIX COCJIMHCHUI: MOHOMCD, IIOJIMM
InmoJmMmepus3alnu, CpeaHssa MOJICKYIISIpHAd Macca. OCHOBHBIC MCTOJblI CHHTC3a BBICC

MoJMMepu3atuAa U MOJIUKOHACHCALHA

5.2

9KCHepI/IMeHTaJ'ILHI>IC MCTOAbI HU3YUYCHHUA BCIICCTB H HX npeBpameHI/Iﬁ: O3HaKOMIJIC

HCKYCCTBCHHBIX BOJIOKOH, ITACTMACC, KAYIYKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KayTYKe

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




TeopeTnyueckue OCHOBbI XUMUU

XVUMUYECKUH AJIeMEHT. AToM. Spo aToMa, W30TOIBI. DIEKTPOHHAST 000JI0YKa. DHE]

1.1 ATOMHBIC OpOHTANH, S-, P-, d-37eMeHThI. OCOOCHHOCTH pPaCIPEICICHHS SJICKTPOHOB 11
HEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOHPHUTypaIHsi aTOMOB
[Tepnognueckuit 3akoH u [lepnoguueckas cucrema xumudeckux 3neMenTos [I.1. Me
12 3akoHa U Ilepuogmueckoil cucteMbl XuMudeckux 3nemeHTtoB [[.M. Menneneesa ¢
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB XMMMYECKUX 3JIEMEHTOB U 00pa3zyc
BEILECTB 10 TPyIIaM U nepuoaaM. 3HaueHUe NepruoInYecKoro 3aKkoHa B pa3BUTHU Hay
Crpoenue BemiecTBa. XUMHUYECKasl CBsA3b. BUIbl XUMUYECKOW CBsI3M (KOBaJEHTHas I
1.3 MeTaindeckasi). MIoHbl: KaTHOHBI U aHWOHBI. MeXxaHn3Mbl 00pa30BaHUs KOBaJIEHTHOI]
JIOHOPHO-aKLENTOPHBIN). BonopoaHas cBsi3b
14 BasieHTHOCTB. DIeKTPOOTPHUIATEIBHOCTD. CTENCHb OKHCIICHUS
BemectBa MONEKYASPHOTO W HEMOJEKYJISPHOTO CTPOEHHsS. 3aKOH TOCTOSIHC
1.5 KPUCTANIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THIA KPHUCTAJL
JMCTIEPCHBIX crcTeMax. VICTHHHBIE U KOJUTOUIHbIE pacTBOPBL. MaccoBast 10715 BEIIECTH
1.6 Knaccudukanus HeopraHmdeckux coennuennii. HoMeHkatypa HeOpraHm4eCKuX BelIl
17 Xumudeckas peaknus. Knaccudukamus XHMHUYECKHX pEaKIMii B HEOPraHUYECKOM
COXpaHEHUsI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILLECHUS SHEPTUH ITPU XUMH UL
1.8 CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IuYHBIX (PaKTOPOB
19 OO6patumblie peakiuu. XuUMU4Yeckoe paBHOBecue. (DAKTOPHI, BIMSIOMIME HA COCTC
[Tpunnun Jle [latense
110 OnexTponuTtrueckas auccouuanys. CuibHble U ciadble neKTpoiuThl. Cpena BOAH
HelTpasibHas, menoyHas. Peakiyyu nonHoro ooMeHa
1.11 OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIEC PEAKIIII
2 Heoprannueckas xumust
Hemerannel. Ilonmoxxenne HemeramioB B llepuonmueckoil cucremMe XHMHYECKHX
2.1 0COOCHHOCTH CTPOCHHUS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOIHS HEM
cepsl, pochopa u yriepoa)
XUMHUECKHE CBOWCTBA BaKHEMIIMX HEMETaIOB (TajloT€HOB, Cepbl, a30Ta, (ocdc
2.2 COCIMHEHUN (OKCUAOB, KHCIOPOJCOAEPKAUIMX KHUCIOT, BOJOPOIHBIX COEIHUHEE
HEMETAJIOB U UX COCIMHEHUN
Mertainnsl. [lonoxenne merauioB B Ileproanueckoil CUCTEME XUMUYECKUX IIEMEHTOE
2.3 CTPOEHHUS IJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuloB. OOuIue (U3U4ecKue CBOMCT

aﬂeKTpOXI/IMI/IquKI/Iﬁ paa HaHpiDKCHI/Iﬁ MCETAJlJIOB




XUMHUYECKUE CBOMCTBA BAXKHEHUIIMX METAIOB (HATpHM, Kalui, KalbI[UH, MarHui, .

24 Mezb) U ux coenuHeHnid. O0mue crnocoObl moxydeHus: MetauioB. [IpuMenenne meram
25 ['enernueckas cBs3b HEOPraHUYECKHUX BEIIECTB, IPUHAUICKAIINX K Pa3IMUHbIM KJIacC
3 XUMUS ¥ )KU3HBb
31 Ponp xumum B oOecrieueHHWH SKOJOTUYECKOW, DHEPreTHYECKOW W MHUIIEBOM 0€30
' [ToHsTHE O HAYYHBIX METO/AAX MMO3HAHUS BEILIECTB U XUMUYECKUX PEaKLIUM
[IpencraBienust 06 0OMMX HAY4YHBIX MPUHIUIAX TPOMBIIIJIEHHOTO MOJIYYEHHUS BaXKH
3.2 BEILLECTB U MaTEpUAJIOB: BAKHEWIINE CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIHMOHH
KepaMuKa, MaTepuaibl AJIs JIEKTPOHUKH, HAHOMATEepUallbl, OpraHUYeCKHUEe U MUHEPAJIE
33 XuMHS M 3JI0pOBbE 4YEJIOBEKA: IpaBUJa HCIHOJB30BaHUS JIEKAPCTBEHHBIX IIpe

HCIIO0JIb30BaHMs IMperapaToB OBLITOBOII XUMHH B HOBCGI[HCBHOI\/JI KHU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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 knacc. I'abpuensan O.C., OctpoymoB U.I'., Cnankos C.A.

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

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus. 10 kmacc. Metonuueckoe nocodue k yueouuky O. C. N'abpuensna

«Xumwust. 10-11 knacc. ba3oBbiil ypoBeHb)

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
http://him.1september.ru - Nazeta « XuMus» 1 CalT a1 yauTens «5 umy Ha

YPOK XUMHU

http://www.chemnet.ru - ChemNet: mopran ¢pyHIaMEHTAIEHOTO XUMUYIECKOTO

oOpa3zoBaHUs

http://www.alhimik.ru - AJIXUMUK: caiit JI.IO. AnmnkbepoBoi

http://www.hemi.nsu.ru - OcHOBBI XUMHUH: 00pA30BATEIIBHBIN CAUT JJIS

IMIKOJBbHHUKOB U CTYACHTOB


http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/

http://webelements.narod.ru - WebElements: oniaiiH-cripaBOYHHK

XUMHYCCKUX DJIEMCHTOB

http://belok-s.narod.ru - bemok u Bce 0 HeM B OHOJIOTHH U XHMHH

http://maratakm.narod.ru - BupryanbHas XuMH4YecKas IIKOJIa

http://all-met.narod.ru - 3anumaTebHasE XUMHSI: BCE O METaJlJIaxX

http://chem.km.ru - Mup xumunu

http://www.104.webstolica.ru - Kabuunet xumun: caiit JI.B. PaxmaHoBoii

http://experiment.edu.ru - Komnekius «EcrecTBeHHOHAYYHBIC

OKCIICPUMCHTBD) . XUMHUA

http://www.chemistry.ssu.samara.ru - Oprann4eckasi XUMUsi: JJICKTPOHHBIH

YU4eOHHUK IS CPETHEH IITKOJIBI

http://school-sector.relarn.ru/nsm/ - Xumus muist Bcex: HIUTFOCTPUPOBAHHBIC

Martepualbl o 00Iel, OpraHMYeCKOl 1 HEOPraHUYECKON XUMUU

http://chemistry.r2.ru - Xumus s mikoJIbHUKOB: cailT JImutpus boiorosa

http://schoolchemistry.by.ru - IlIkonpHas xumus


http://webelements.narod.ru/
http://belok-s.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://www.104.webstolica.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://chemistry.r2.ru/
http://schoolchemistry.by.ru/




