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Pabouasi nporpamma
y4eOHOro npeaMera « XuMHUs»

JJISL CpeaHero ooiero oopasoBaHus

Cpoxk ocBoennsi 2 roga (10-11 kiaaccni)

TpyoOueBck



MNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa mo XuMUHM Ha YpOBHE cpelnHero oluiero oOpasoBaHMs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanun», TpeOOBAaHWU K pe3ysibTaTaM OCBOSHHUS (eaepaabHOil 00pa3oBaTeIbHON
nporpamMmbl  cpeaHero obmiero ooOpazoBanusi (DPOII COO), mnpencraBiIeHHBIX B
denepaabHOM rocyiapcTBeHHOM oOpazoBarenbHoM cTanaapre COO, ¢ yuérom Konuenuu
npernojilaBanusi y4eOHOro rmnpeameTa «XUMHs» B 00pa30BaTENIbHBIX OPTraHU3AIUSAX
Poccuiickoit ®epepanuu, pealn3yrONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, U
OCHOBHBIX MoJoxeHuid «Ctparterun pa3Butus BocnuTanus B Poccuiickoit denepanuu Ha
nepuo 110 2025 roga» (Pactiopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZOB K pa3paboTKe MpOrpaMMbl MO XHMHH, K OIpEACNICHUI0 OOIIei
cTparteruu OOy4YeHHUs, BOCHUTAHHS W pPa3BUTUA OOYYAIOUIMXCA CPEJACTBAMH y4eOHOTO
npeamera «Xumus» 1 10—-11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLIECNITYyaJIbHBIC
nosioxkeHus: ®I'OC COO o B3aMOOOYCIOBICHHOCTH €€, COAEpX aHusl, pe3yIbTaTOB
00y4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, IOJy4aeMOE€ BBIMYCKHUKaMH 0011e00pa3oBaTebHON
OpraHu3allM, SBISIETCS HEOThEMJIEMOM YacTbl0 HX 00pa3oBaHHOCTU. OHO CIyXHUT
3aBepLIAIONIMM 3TallOM pealu3alii Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE
KJIIOYEBBIX LEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XMMHUYECKOTOo O0pa3oBaHUA. DTU
LHEHHOCTH KacaloTCsi MO3HAaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS U
o01Iel KyJIbTYpbl YEJIOBEKA, & TAKKE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO U MIPUPOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHue 00yJarolMXcsl Ha
YPOBHE CpEeJHEro oO0IIero o0pa3oBaHUsl CpPEICTBAMU Y4YEOHOro mpeaMera «XuUMUs»,
COJIEpKAHUE U NOCTPOEHUE KOTOPOTO OMNPENETEHBbl B MPOrpaMME IO XUMHUHU C YYETOM
cneuu(UKU HayKd XUMHH, €€ 3HAYEHUs B MO3HAHUU MPUPOJBI U B MAaTE€pUAJIbHON KU3HU
oOmecTsa, a Takke C Y4YETOM OOMMX NeNedl M NPUHUUIIOB, XapaKTEePU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero oOpa3oBaHus B Poccuiickoit
denepanum.

XUMHSI KaK OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MWIpaeT ocoOylo poJyib B
COBPEMEHHOM LMBWIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepHallbHOM KyabTypbl. OHa
BHOCUT CBOM BKJIAJ B (DOPMUpOBAHUE PAMOHAIBHOIO HAYYHOI'O MBILUJIEHUS, B CO3JaHUE
LEJIOCTHOTO MPEACTABIIEHUSI 00 OKPY’KalOIIeM MHUpPE KaK O €IUHCTBE MPUPOJIbI U YEIIOBEKA,
KOTOpo€ (QopMHUpyeTCsl B XUMHM Ha OCHOBE IIOHMMAHHS BEIIECTBEHHOIO COCTaBa
OKPY’KaIoILIer0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEK]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMU
Y BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEHCTBYST C JAPYIMMH €CTECTBEHHBIMM HAyKaMH, XUMUS cTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOH KYJIBTYpPbI, HEOOXOANMBIM YCIOBUEM YCIEIIHOTO TPpyAa U
KHU3HU KaXIoro uieHa obmectBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3WAaTebHas, Kak
HayKa BBICOKMX TE€XHOJIOTUW HaIpaBjeHa Ha PelleHUEe TII00ATbHBIX MPOOJIeM YCTOHYMBOTO



pa3BUTUSL YEJIOBEUYECTBA — CBIPHEBOM, DHEPIreTUYECKOW, IUIIEBOW, OSKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3710POBbSI.

B cooTBeTrcTBHM C OOIIMMHU HENSIMU M MPUHIUIIAMUA CPEIHEro O0IIero oopa3oBaHUs
coaepxkanne mpeamera «Xumus» (10-11 kmaccel, 0a30BBII  ypOBEHb H3YyUCHHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMEKYIbTYPHYIO TOATOTOBKY OOYyYaromuxcs,
HEOOXONUMYI0O UM [JIsi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIIOYEHHS] B JKM3Hb COLIMYMa, MPOJODKEHHS 00pa30BaHUS B PA3IMYHBIX OOJIACTAX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocCTaBnsOMUMH TIpeAMETa « XUMHUS» SIBISIOTCS 0a30BbIe Kypchl — «OpraHmdeckas
xumusi» U «OOIIasgs U HeopraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJACpPKaHUS
KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHWM 1O HEOPraHWYECKOW XUMUU
(c BKJIIIOYEHHEM 3HAHMA K3 OO0IIeW XUMUU) M opranuueckod xumuu. dopmupoBanue
JAHHOM CHUCTEMBl 3HAHWUW TPU M3YYCHUM TMpeAMeTa O00ecTeunBacT BO3MOKHOCTD
pacCMOTPEHUSI BCErO0 MHOTO00pa3vs BEIIECTB HAa OCHOBE OOIIMX TOHSTHH, 3aKOHOB U
TEOPUN XUMUH.

Crpyktypa coaepkanus KypcoB — «Opranuyeckas xumus» u «OOmas wu
HEOpraHuYecKas XUMHUs» CPOPMUPOBAHA B MPOrpaMMe MO XMMHUHU Ha OCHOBE CHUCTEMHOTO
MoAX0Jia K MU3YyUYECHUIO0 Y4eOHOro mMarepuaia U oOyCJIOBJI€HA UCTOPUYECKH 0OOCHOBAaHHBIM
pa3BUTHMEM 3HAaHMM Ha OMNPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce
OpPraHMYeCKON XUMHH BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpHUH
CTPOCHHUSI OpPraHUYECKUX COCJMHEHHI, a TaKKe€ Ha YPOBHE CTEPECOXUMHYECKHX U
AIIEKTPOHHBIX TPEJCTABICHUM O CcTpoeHuH BemiecTB. CBeneHUs: 00 M3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOIOB J0 CIIOKHBIX OMOJOTUUECKU aKTUBHBIX
coelMHEHH. B Kypce opraHM4eckoil XMMHUU MOJYy4aroT pa3BUTHUE CPOPMUPOBAHHBIE Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus MEPBOHAYAILHBIE MPECTABICHUS O XUMUYECKON
CBSI3U, KJIacCHU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHSI, 0 XUMUYECKON PEAKIINH.

[Tox HOBBIM YTJIOM 3pEHHUsI B MpeaMeTe «XuMHus» 0a30BOr0 YPOBHS pacCMaTpPUBACTCS
W3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI TEOPETHUECKUN MaTepual u
(bakToJIOTHYECKHUE CBENICHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 HeopraHu4eckasi XuMHush» 00yJaroIIUMCS TIPEOCTABISIETCS] BO3MOKHOCTh
0CO3HATh 3HAYCHUE MEPHUOJIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTUUECKUX
MO3UIMH, TIy0Xe MOHATh HMCTOPUUECKOE H3MEHEHHE (YHKIMA HTOr0 3aKoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cuctema 3HaHUN O BaXKHEUIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U TIPUMEHEHUH, a TaKXE O XHMHUYECKHUX PEaKIMSIX, UX CYI[HOCTH W 3aKOHOMEPHOCTSIX
MpOTEeKaHusi JomnoiHsAeTcs B Kypcax 10 um 11 kmaccoB »sieMEeHTaMHM COAEpkKaHMS,
UMEIOITUMU KYJIbTYPOJOTUUECKUNA M TIPUKIIAJHONW XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMHu, pPacKpblBalOT €€ pojb B
MO3HABATENILHON M TPAKTUYECKOW NEATEbHOCTH YeJOBEKa, CIOCOOCTBYIOT BOCIIMTAHHIO
YBOKEHHSI K MPOIECCY TBOPUECTBA B 00JIACTM TEOPUU U MPAKTUUYECKUX MPHUIOKECHUI



XUMUH, TOMOTaIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npoOiemMax, CBSI3aHHbIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh UH(OPMAIUIO U TPUMEHSITh
e€ A TOIOJHEHHWs 3HAHWM, pEUIeHUS HWHTEUIEKTYalbHbIX M 3KCHEPUMEHTAIbHBIX
UCCIIEIOBATENbCKUX 3a7a4d. B 1eiaoM coaepikanue yueOHOTO mpeaMmera «XUMHsD JaHHOTO
YPOBHSL ~ HM3y4Y€HHUS  OPHEHTUPOBAaHO Ha  (GoOpMHpOBaHHE y  OOydYarOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI 11 MOHUMaHHS QUIOCOPCKUX UACH, TaKuX Kak:
MaTepHalbHOE E€JUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SBICHUHA MTyTEM
OKCIIEPUMEHTA W PEUICHUS MPOTUBOPECUUH MEXKTy HOBBIMH (DaKTaMU W TEOPETHUYCCKUMHU
MPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MPOOJIeM, a Takxke
npo0iemM cOepeKeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX TEXHOJIOTHI U
MaTepHaoB.

B mnane pemieHus 3a7a4 BOCIUTAHUS, Pa3BUTHS M COLMAIM3AIUU OOYYaIOIIUXCS
MPUHATHIC TIPOTPAMMON IO XMMHH TOJXOBI K OMPEICICHUIO0 COMCPKaHUS U TIOCTPOCHHS
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JCHCTBUH,
UMEIOINUX 0a30BOE 3HAYEHHUE JJIS PA3IMYHBIX BUJOB ACSATEIBHOCTU: PEIICHUS MPOOJieM,
MOKCKa, aHan3a U 00pabOTKM MHGOpPMAINK, HEOOXOAUMBIX JIsi MPUOOPETEHHS OIbITa
MPAKTHUYECKOH U MCCIEOBATEIbCKON NEATEeIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B
MO3HAHUW XUMUH.

B npakTuke npenojiaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs,
TaK U Ha YPOBHE CpeJHEro o0miero oOpa3oBaHUs, MPHU OIPEAEICHUH COAEpKATEeIbHOU
XapaKTePUCTHKU IIeJIel M3ydeHus MpeaIMeTa HapaBICHHEM MEPBOCTEIIEHHOW 3HAYNMOCTH
TPaIUIIMOHHO TIpU3HAETCA (HOPMHUPOBAHME OCHOB XHMHUYECKOW HAyKH Kak oO0jacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECCKON AESITETbHOCTH YeIOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOM TOYKH 3pPEHUS] TaKOW MOAXOI K
OTIpeICTICHUIO 11eJICH U3yUeHUsI PEeIMETa SIBIISIETCS BIIOJTHE OMPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3PEHMS TIIaBHBIMHU LEISIMHU U3yUeHUs MpeaMeTa « XUMUs Ha
6a3oBom ypoBHe (10 =11 ki1.) ssBISAIOTCS:

e (opMUPOBAHHE CHUCTEMbl XMUMHUYECKMX 3HAHMM KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeKaT KITFOUYEBHIE
MOHATHUS, (yHIAMECHTAIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH,
YCBOGHHE U MOHMMAHHME CYIIHOCTH JOCTYIHBIX O00OOIEHUN MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHHUS,;

o (opMupoBaHHE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOJaX MO3HAHUS BEIICCTB
U XHMHYCCKHX  pCakluid, HEOOXOMUMBIX I  TPHUOOPETCHHS]  YMEHUH
OPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SBJICHHM, UMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHMA U CIIOCOOOB JACSATEIBHOCTH, CBSA3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIepUMEHTa, COOMIOCHHEM MpaBMJI O€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMHU.



Hapsny ¢ atuMm, conepkaTenbHas XapaKTepUCTHKA 1IeJIeH U 3a/1au U3y4eHHs IIpeameTa
B IIporpaMMe I10 XHMHHM YTOYHEHAa M CKOPPEKTHpOBaHa B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMU B CHUCTEME cpeaHero oomiero oOpaszoBanus. CerojgHs B IpenojaBaHUU
XUMUU B OOJIbIIEH CTEMEeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKOW KOMIIOHCHTE
collepKaHus oOy4eHwus, OpUEHTHUPOBAHHOM Ha MOJATOTOBKY BBITTYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHM3alliy,  BIIAJICIONIETO HE  HAOOpOM  3HAaHUM, a
(GYHKIIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU aKTHBHOTO TTOJTYYSHHUS
3HAHWW U IPUMEHEHUS WX B PEATbHOM KU3HU TSI PEIICHUS IPAKTUICCKUX 3a71a4.

B cBs3u ¢ oTUM Tpu W3ydeHHMH TMpeaMmeTa «XUMUsS» JIOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE 1IETU U 3a]]a4H, KaK:

aganTanys oOydJaromuxcss K YCIOBHSAM JIMHAMHUYHO Pa3BUBAIOIICTOCS MU,
dbopMUpOBAHUE HHTEUICKTyaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa30BaHUIO,
COTPYJAHHYECTBY, CAMOCTOSITEIPHOMY TMPHUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHEM;

dbopmupoBaHrue y OOY4YaIOIIMXCSA KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHWE I PA3IMYHBIX BUOB JCSITEIBHOCTU: PEIICHUS
npoOiem, Moucka, aHaiusza U 00paboTku uHPOpMaIK, HEOOXOAUMBIX JJIsi TPUOOPETEHUS
OTIBITA JEATEIHLHOCTH, KOTOPasl 3aHUMAaeT BAXKHOE MECTO B TIO3HAHUU XHMHH, a TAaKXKE IS
OIICHKA C TIO3UITUH DSKOJIOTMYECKOW OE30MacCHOCTH XapakTepa BIUSHUS BCEIIECTB U
XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, HMHTEIUICKTYalbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN 00Yy4arIIUXCs: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETAaTh HOBBIE 3HAHUS
10 XMMHUH B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BATh COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH ISl TIOMCKAa W aHaiu3a y4eOHOHW W HAyYHO-TIOMYJISIPHOU
uH(OpPMAITUU XUMHYECKOTO COJIEPIKAHMS;

dbopMHpoBaHHEe W pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIJICHUS, HAOJIOAATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TpH IUTAHUPOBAHUM ¥ TPOBEACHUM XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y OOyYaronmxcsi yOexAEHHOCTH B TYMAaHHCTHUECKOW HAMpPaBIIEHHOCTH
XUMUHU, €€ BaAXXKHOW POJU B PEIIEHWU TJ00AJbHBIX MPOOJIEM PalMOHAIBHOTO
TIPUPOOTIOIH30BAHUS, TIOTIOJTHEHUS SHEPTETHUCCKUX PECYPCOB U COXPAHECHHS TPUPOTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHUS K TPHUPOAEC W CBOECMY
3I0POBBIO, a TaKXKe MPUOOPETEHUSI OMBbITA WMCIOJIb30BAHUS TONYYEHHBIX 3HAHUW JUJIA
MPUHATHUS TPAMOTHBIX PEIICHUI B CUTYaIUAX, CBA3aHHBIX C XUMHUYECKUMU SIBICHUSIMU.

B ydyeOGHOM miaHe cpenHero oOiero oOpa3oBaHuUsl TpeaMeT «XuMwus» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 001acTh « ECTECTBEHHO-HAyUHBIE TIPEIMETHD.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX ISl M3Y4YEHUS XUMUM, Ha 0a30BOM YpPOBHE
cpeaHero oomero oopa3oBanms, coctaBiasier 68 dacos: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMHMHU

[Ipeamer opraHnyeckod XHMHH: €€ BO3HHMKHOBEHHE, pa3BUTUE M 3HAUCHHUE B
NOJIy4YEeHUH HOBBIX BELIECTB U MaTepHaIOB. Teopus CTPOEHHS] OPraHUYECKUX COECAUHEHUN
A. M. BbytnepoBa, €€ ocHOBHBbIE MojoKeHUA. CTpyKTypHble (HOPMYJIbl OPraHUYECKHUX
BemiecTB. ['omoiorusi, nzomepus. XuMHU4YecKasi CBA3b B OPraHUYECKUX COCIUHEHUSX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenne o0 Ki1acCU(pUKALMK OpraHuyeckux BemlecTB. Homenknarypa
OpPraHMYECKUX COEIMHEHUHN (CUCTeMaThyecKas) U TpUBMAJIbHBbIE HAa3BaHUS Ba)KHEHUIIMX
IIPEICTABUTENIEH KJIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABI U3yUYEHHUsl BELIECTB U MX MPEBPALICHUI: 03HAKOMIICHHE
¢ oOpa3liaMu OpraHMYEeCKHUX BEIIECTB M MaTepHallaMd HAa MX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJl OPIraHMYECKUX BELIECTB, HAOIIOJEHUE U OMUCAHUE JEMOHCTPALMOHHBIX OIBITOB
[0 MPEBPALICHUI0 OPraHUYECKUX BELIECTB NPU HarpeBaHuU (IJIaBiIEHHE, OOYTIMBaHUE U
TOpEHUeE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUN PsAA. MeTaH U 3TaH — IpOoCTEeWIne
NPEICTaBUTENN AJIKAHOB: (PU3MYECKHEe M XMMHYECKHE CBOMCTBA (pEaKIMU 3aMEIICHHs U
rOpEeHUs), HAX0XKICHHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHE.

ATNKEHBI: COCTaB M CTPOECHHME, TI'OMOJIOTMYECKHHA pPsAA. OTWIEH W MNPONWIEH —
NPOCTEUIINE MPEACTABUTENHN AJIKEHOB: (DU3MYECKME U XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATALUHA, OKHUCJICHHS U  IOJUMEPHU3ALNH),
NOJIyYEHHUE U IPUMEHEHHE.

Ankanuenbl: Oyraamen-1,3 wu  merunOyramueH-1,3: CcTpoeHHE, BaKHEUIIHE
XUMHUYECKHUE CBOMCTBA (peakius noaumepusanun). [lomyueHne CHHTETUUECKOTO KayduyKa U
PE3UHBL.

AJKHHBI: COCTaB U OCOOEHHOCTHM CTPOCHHMS, TOMOJIOTMYECKUN psia. ALETHIEH —
OPOCTEHIINN TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOCHHE, (U3NYECKUE U XUMHUYECKHE
CBOMCTBa (peakUWuy TMAPUPOBAHUS, FAJIOT€HUPOBAHMS, THAPATALMH, TOPEHHUS), ITOTyUECHUE
U IPUMEHEHUE.

Apenbl. ben3on: cocraB, cTrpoeHue, HU3NYECKUE U XUMHYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUA), MOJTYyYEHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qu3suueckue u Xumuueckue CceoUCMBA (peakyuu 2al02eHUPOBAHUs U HUMPOBAHUS),
nonyyenue u npumexeHue. TOKCHYHOCTb apeHOB. ['eHeTnueckas CBsI3b MEXKIY
YIIEBOAOPOAAMH, IPUHAICKAIUMHI K PA3TUYHBIM KJIACCAM.



[TpuponHble MCTOUYHMKH YrieBoAopoaoB. [Ipupoanbiii ra3 u momyTHblE He(TAHbIE
ra3el. HedTe u €€ mpoucxoxaenue. CrocoObl nepepaboTku HE(PTH: MEPEroHKa, KPEKUHT
(TepMHUYECKH, KaTaIUTUYECKHil), nuponu3. IIpoaykTel mnepepaboTkn HepTH, UX
OPUMEHEHUE B IPOMBIIIJIEHHOCTH W B ObITy. KaMeHHbI yroib M HPOAYKTBI €ro
nepepadoTKHU.

OKCnepUMEHTAIbHBIE METOAbl U3yUEHHUs BEUIECTB U X MMPEBPALICHUI: 03HAKOMIICHHE
c o0pa3mamMu MjacTMacc, KaydyKoB M pe3uHbl, Koulekimu «HedTts» u  «Yromby,
MOJCIIMPOBAaHUE MOJIEKYJI  YIVIEBOJOPOJOB W  TaJOr€HONPOM3BOJIHBIX, IPOBEICHUE
IPAKTUYECKON pabOThI: MOJIYYEHHE STUIICHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérurle 3amaqn.

Bblunciennss mo ypaBHEHMIO XMMHYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBa

MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKLHMH M0 U3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIIMH).

Kucnopoacoaepxaiue opranuyeckue COeUHEHUS

[IpenenbHble OTHOATOMHBIE CHUPTHL. METAHON U 3TAHOJ: CTPOEHHUE, (PU3HYECKHE U
XUMHUYECKHE CBOMCTBAa (peakuuMd C AaKTUBHBIMM METAJJIaMH, TajJOr€HOBOJAOPOIaMH,
ropeHue), npuMeHeHue. BoaopojHble CBA3M MEXAy MOJEKyldamMu cnuptoB. [lelicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M 4YEJIOBEKa.

MHoroaToMHbie CHUPTHL. DTWICHIJIUKOIb W TIUIEPUH: CTPOCHHE, (DU3UYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJCICTBUE CO IIETOYHBIMU METAJJIaMU, KayeCTBEHHAas
peakiysi Ha MHOTOAaTOMHBIE cnUpThl). JlelicTBue Ha opraHu3M uesnoBeka. [IpuMeHeHue
IJIMLEPUHA U ITUIICHTJIUKOJISL.

deHom: cTpoeHHe MOJCKYJbI, (DU3UYECKHEe M XHMHYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunpl U kemouwvl. DOpMaNbIETU, alleTalbJIErHA: CTPOCHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (PEaKIMKM OKHUCICHHUS] 1 BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINH),
MOJIy4€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHasT W YKCyCHas
KHUCJIOTBL: CTpO€HUuE, (PU3MYeCKue U XUMHYECKHEe CBOMCTBa (CBOWMCTBA, OOIIME I Kiacca
KHCJIOT, peakuusi dTepuuKalim), nojydyeHue u npuMmenenre. CreapuHoBasi U OJEMHOBAs
KHCJIOThl KakK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIHUX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IeHCTBUE.

Crnoxnple 2¢uphl KaKk MTPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONU3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.

VYrneBonbl: cocTaB, KiIacCHU(pUKALMS YIIEBOJOB (MOHO-, IHU- W TIOJUCAXapHIIbI).
['mroko03a — MpOCTENIUiE MOHOCAXapHl: OCOOEHHOCTH CTPOCHHS MOJIEKYJbI, PU3NUECKHUE U
XUMHUUYECKHE CBOMCTBA (B3aumo/ielicTBue ¢ ruapokcuiom Menu(ll), okucienrne aMMuadyHbIM
pacTBopoM okcuga cepebpa(l), BoccTaHOBIEHHE, OPOKECHHE TJIIOKO3bI), HAXOXKICHUE B



npupojsie, NpUMeHeHue, Ouosormyeckas poab. DortocuHTe3. DpyKTO3a Kak H30MEp
TJIFOKO3BI.

Kpaxman wu memitono3a Kak mpupoaHbie moiuMmepbl. CTpoeHue Kpaxmana Hu
nesnono3bl. dusndeckue U XMMUYECKHME CBOMCTBA Kpaxmaina (THUApPOJIN3, KaueCTBEHHas
peaKIus C HOJIOM).

DKCHepUMEHTAIbHBIE METOJbI M3YUYCHUS BEICCTB M WX IMPEBPAIICHHI: MPOBEACHHUE,
HaAOJI0/ICHUE U OMHCAHHUE JIEMOHCTPAI[MOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC
peakIuyu OJHOATOMHBIX CIIUPTOB (OKHCIeHUE dTaHoja okcuaoM meau(ll)), MHOroaToMHBIX
CIUPTOB (B3auMOJIelicTBUE TyMIiepuHa ¢ TuapokcuaoM meau(ll)), anpaernnos (oKuciIeHUE
aMMMAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumonericTBue
Kpaxmaja C HWOJAOM), MPOBEACHUE MPAKTUYECKOW pabdOTHI: CBOMCTBA PacTBOpPa YKCYCHOM
KHUCTIOTHI.

Pacuérnbie 3agauu.

Boluncienuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIINHN).

A3oTconepKale OpraHn4eckiue COeTMHEHN.

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OpraHWYeCcKUe coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpuMmepe TiuirHa). buomornueckoe 3HaueHue
aMUHOKHUCIIOT. [lenTumsl.

benku kak mpupoaHBIE BRICOKOMOJICKYJISIpHBIC coennHenus. [lepBuunas, BTOpUJHAs 1
TPETUYHAsI CTPYKTypa OelKOoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIH3, JCHATYpallus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

DKCnepUMEeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MIPEBPAILICHUI: HAOII0IeHUE U
OTIMCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OCIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu OeIKoB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIEC TTOHATHSI XUMUU BHICOKOMOJIEKYJISIPHBIX COCTMHEHHI: MOHOMED, TTOJIUMED,
CTPYKTYpHOE 3BEHO, CTETICHb MOJMMEPHU3allNU, CPEIHIS MOJNEKyJsipHas Macca. OCHOBHBIC
METOJbl ~ CHHTE3a  BBICOKOMOJCKYJSPHBIX  COCAMHEHMA —  TOMUMEpH3alus |
MOJTUKOH/ICHCAITHSI.

DKCnepUMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB U MX MPEBPAIICHUIN: 03HAKOMIICHHUE
¢ o0pa3siamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHble CBA3H.

Peanuszanus MeXNpeIMETHBIX CBS3€d INMPU M3YYEHUU OpraHnyecko xumuu B 10
KJIacCe OCYILECTBISIETCS 4Yepe3 HCIIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK W TIOHATHH, SBJISIONUXCS CUCTEMHBIMH IS OTACNBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: SIBIICHUE, HAYIHBIA (haKT, THIOTE3a, 3aKOH,
TeOpWsl, aHajau3, CUHTE3, KIacCUUKAIus, TEPUOTUIHOCTh, HAOIIOJCHHUE, W3MEpPCHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHME.

dwusuka: maTepus, SHEPTUs, Macca, aToM, d3JCKTPOH, MOJIEKYJa, DHEPreTHUYCCKHA
yYpOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PH3UYECKUE
BEITUYMHBI U €UHUITBI UX U3MEPEHU.

buonorus: kierka, opranusm, 6uocdepa, o0OMeH BEUIECTB B OpraHuzMe, (OTOCUHTES,
OMOJIOTMYECKU aKTUBHBIC BEIIECTBA (O€IKU, YTIICBOBI, KUPBI, PEPMEHTHI).

["'eorpadusi: MUHEPAIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHONOTHS: THIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHATHLHOTO THUTAHHS, MOIOIIUEC
CpencTBa, JEKapCTBEHHBIE U KOCMETUYECKUE TIPemapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U
CUHTETUYCCKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

Xumuueckuii snmeMeHT. AToMm. Sapo aroma, M30TOMbL. DJIEKTPOHHAsT 000JIOYKA.
DHEepreTHYECKUe YPOBHHU, IOAYPOBHH. ATOMHBIC OpOuTamu, S-, P-, O- 3JICMEHTHI.
Oco0eHHOCTH pacTlpeieNieHUus] AJIEKTPOHOB MO OpOUTANsIM B aTOMaxX AJIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIEKTPOHHAS KOH(PUTYypallusi aTOMOB.

[Tepunonnueckuii 3axkoH W Ilepuonnueckas cucrema XUMHU4YEeCKHX siaeMmeHToB [I. .
MenpneneeBa. CBsizb MEPUOIUYECKOTO 3aKoHA U llepmoandeckod CUCTEMbl XUMHUYECKUX
sanemeHnTtoB J[. WM. MenzaeneeBa ¢ COBPEMEHHOM TEOPHUEM CTPOEHHS aTOMOB.
3aKOHOMEpPHOCTH HW3MEHEHUSI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX M CJIOXKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYCHUE MEPUOIAYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BeliecTBa. XMMHUUYECKas CBS3b. BHUIBI XMMHUYECKOW CBSA3U (KOBAJICHTHAS
HEeMoJIIpHAss W TOJSIpHAsl, WOHHAsA, MeTauimueckas). MexaHu3mMbl 00pa3oBaHUs
KOBQJICHTHOM XMMUYECKOW CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). Bomopomnas
CBSI3b. BalleHTHOCTh. DNEKTPOOTpULATENBLHOCTh. CTeneHb OKHUCIEHUs. IOHBI: KaTUOHBI U
AHUOHBI.

BemiectBa MOJNEKYISIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHUSA. 3aKOH TMOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIA KPUCTAJUINYECKON PEIIETKMU.

[TonsiTue 0 aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOPhl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.



Knaccudukanuss Heopranmdyeckux coeauHeHuil. HomeHkmaTypa HeOpraHUYecKux
BelllecTB. ['eHeTnyeckas CBsi3b HEOPTaHMYECKUX BEIIECTB, MPUHAMICKAIIUX K PA3TUYHBIM
KJIaccam.

Xumuueckas peakiusi. Knaccudukanuss XMuMAYECKUX peakIMi B HEOPTaHHMYECKOU U
OpPraHMYeCKON XWUMHHM. 3aKOH COXPAaHECHHMS MacChl BEIIECTB, 3aKOH COXPAaHECHUS W
MPEBPAIICHUS SHEPTUU NTPU XUMUUYECKUX PEAKIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iMuHBIX (akTopoB. OOpaTHMBbIE PEaKIUH.
Xumuyeckoe paBHOBecue. PakTOphl, BIMSIONINE HA COCTOSHUE XUMHYECKOIO PABHOBECHSI.
[Tpunuwmn Jle Hlaremnbe.

Onextponutnyeckas auccounanus. CuiabHbie U cnadbie 37eKTposuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaibHAas, IIEJI0YHAas.

OKUCAUTETFHO-BOCCTAHOBUTEIIHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHHUS BELIECTB U UX MPEBPAILICHUN: IEMOHCTPALIHS
tabmuil «llepuogudeckas cucrema xumudeckux snemenToB . . MennaeneeBay, usyueHue
MOJIeIel KPUCTAUIMYECKUX PEIIETOK, HAOIIOJCHUE M OMUCAHUE JAEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (pa3yiokKeHUE MEepOKCUAa BOAOPOa B MPUCYTCTBUU KaTalu3aTopa,
ONPE/ICIICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOPA,
peakiMy MOHHOTO OOMEHa), MPOBEJCHUE MpaKTUYeCKON paboThl «BiusHue pa3iuyHBIX
(GhaKkTOpPOB Ha CKOPOCTh XUMHYECKON PEaKIIHI.

Pacuérarble 3agaun.

Pacuétpl Mo ypaBHEHHMSIM XUMHYECKUX PEAKIUWA, B TOM YHUCIE TEPMOXUMHUUYECKHUE
pacy€Thl, pacu€Thl C UCIOIB30BAHUEM MOHATHS «MACCOBAsI 10JIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramner. Ilosnoxxenne HemeraioB B Ilepuoamyeckoil cucteMe XHUMHUYECKUX
sanemenToB /. Y. MengeneeBa u 0cCOOEHHOCTH CcTpoeHHsI aToMoB. dusnuyeckue cBOICTBa
HEMETAJUIOB. AJIIOTPOIUS HEMETAJUIOB (HAa TpuMepe Kuciopoda, cepbl, (ocdopa u
yIaEpoa).

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX HEMETAIJIOB (TajJOreHOB, CEpPhI, a30Ta, docdopa,
yriepoga ¥ KPEMHHSI) W UX COEJUHEHHM (OKCHUIOB, KHUCIOPOJACOJEPHKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIUHEHUM ).

[IpumeHeHne BaXXHEUIIINX HEMETAJIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue metamios B [lepuoanueckon cucteMe XUuMHYECKUX JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX O0OJIOYEK aTOMOB METAJIOB.
Oo6mue ¢dusndeckue cpoiicTBa MeTayioB. CIulaBbl METaUIOB. DJIEKTPOXUMMUYECKHUI Ppsif
HaNpsHKEHUM METAJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUIIMX METAJJIOB (HATpUM, KaiWi, KaJIbIMi, MarHuu,
AJTIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue criocoObl mosTyuyeHust MeTayioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHUKE.



DKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HMX MPEBpAILCHUN: H3y4eHUE
KOJUICKITUU «MEeTaJlJIbl M CIUIaBbl», 00Pa3lloB HEMETAIIJIOB, PEIICHUE AKCIIEPUMEHTATBHBIX
3a/a4, HAONIOJICHUE W ONUCAHHWE JICMOHCTPAIMOHHBIX H JIA0OPATOPHBIX OMBITOB
(B3aUMOJEHUCTBUE THUJIPOKCHIA AIOMHHHMS C pacTBOpaMHM KHCIOT U HIeJIOYeH,
KaueCTBEHHbIC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnslie 3anaun.

Pacuétbl Macchl BelecTBa MM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM O00BbEMY OJHOTO W3 YYAcCTBYIOIIMX B pEAKIMM BEHIECTB, PacdyE€Thl MacChl
(0OBbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAaKLUU, €CIM OJHO M3 BEIIECTB HMEET
MIPUMECH.

XuMus ¥ KU3Hb

Ponp xumMuu B 00€CIEUEHUHM HKOJOTMYECKOH, DJHEPreTHUYEeCKOW U MHUIIEBOU
0e30macHOCTH, Pa3BUTHH MeAUIMHBL. [[oHATHE O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKLIUH.

[IpencraBnenuss o0 OOMMX HAYYHBIX NPUHIUIIAX TPOMBIILICHHOTO MOJYy4YeHUs
BAXKHEUIIINX BEUIECTB.

YenoBek B MHUpE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIBHBIE MaTEpHUAJIbI,
KOHCTPYKLIMOHHBIE MaTepHUasbl, KPaCKU, CTEKJIO, KEpaMuKa, MaTepualbl I dJICKTPOHUKH,
HaHOMAaTEpUaJIbl, OPraHUYECKUe U MUHEPAIbHBIE YA0OPEHUS.

XUMHS ¥ 3I0POBbE YEJIOBEKA: MPAaBUJIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX ITPEMAPATOB,
npaBuiia O€30MacCHOTO KCIOJIb30BAHMS IMPENapaToB OBITOBOM XHWMHHM B TOBCEIHEBHOU
YKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXNpeaMETHBIX CBs3ed MpU M3YYCHHH OOIIEeH M HEOpraHU4YeCKOM
xuMuu B 11 Kjacce OCYHIECTBISETCS 4Yepe3 HUCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAYYHBIX MOHATUM, TaK U MTOHATUH, SIBJIAIOIIUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH, TEOPHs,
aHajau3, CHUHTE3, Kiaccupukaius, TNEePUOJAUYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, ABJICHHUE.

dusuKa: MaTepus, SJHEPTUS, MACCA, ATOM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOII,
PaINOAaKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHME BEIECTBA, (M3MUECKHUE BEIMYMHBI U EIUHUIBI WX HU3MEPECHHUS,
CKOpPOCTb.

buonorusi: kierka, opraHusM, 3KOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

["eorpadusi: MuHEpabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorusi:  XMMHUYECKas  MPOMBIIUICHHOCTh, METAJUIyprus, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MAaTEpPUalOB,  CEJIbCKOXO3AWCTBEHHOE  IMPOU3BOJICTBO,  MHIIEBAS



IMPOMBIINIJICHHOCTD, (I)apMaHeBTI/I‘-ICCKaH MPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYCCKUX
npcemaaparos, IMpOn3BOACTBO KOHCTPYKIIMOHHBIX MaTcpHraJIoB, QJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS 00y4arolUUMUCS
nporpaMm  cpenHero ob0miero oOpa3oBaHUs — (JUYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbIM).  HaydHo-mMeTogudeckoil OCHOBOM It pa3palOTKU  TUIAHHPYEMBIX
pE3yNbTATOB OCBOEHUSI IMPOrpaMM CpPEIHEro OOIIEro oOpa3oBaHUsA SBISIETCS CUCTEMHO-
NEeATEIbHOCTHBINA OIXO/I.

B cOOTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM MOAXOJI0M B CTPYKTYPE JTUMYHOCTHBIX
pe3yibTaTOB OCBOEHHUS NpeaMeTa «XUMHUS» Ha YpOBHE CpEAHEro oOlmiero oOpa3zoBaHUs
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIFOLIHUE:

OCO3HAHUE O0YYAIOUTUMHUCS POCCUICKON IpaXkIaHCKOU UJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE pPa3BUTUE BHYTPEHHUX YOEKIEHUH JHMYHOCTM Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTB ¥ CLIOCOOHOCTH O0YUYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOEH IESTEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAMM, NPUCYIIMMH LEIOCTHON CUCTEME XUMHUYECKOTO
00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTMUYECKON KyJNbTYpbl U CIIOCOOHOCTU CTaBUTh LIEIH U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUraloTCs B €AUHCTBE
yu4eOHOW W BOCIHTATEIbHOM JAESITEIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIETYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH W HJEAJIAMH POCCUIICKOTO
IPaXKJAHCKOro OOIIECTBA, MPUHATHIMUA B OOIIECTBE HOPMaMU M TNpaBUJIaMHU IOBEICHUS,
CIIOCOOCTBYIOIIMMHU ~ TpoOIlecCaM  CaMOINO3HAaHMUS, CaMOpPa3BUTUSL W HPABCTBEHHOI'O
CTAaHOBJICHUS JINYHOCTH O0YUYarOIINXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OCBOECHHA  ImpeaMmera  «XUMHUS»  OTpa)karoT
c(OpPMUPOBAHHOCTH OIBITA TO3HABATEIBHON U MPAKTUYECKON JIEATEIHHOCTH 00yUYarouXcs
M0 peaju3alyy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUSl OOYYaAIOUIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY M [IPABONOPAJIKY;

IPENCTABIICHHS O COLMAIBHBIX HOPMax M NMPAaBHJIAX MEKIMYHOCTHBIX OTHOUIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIbHOCTH NPH CO3JAAHUM YUYEOHBIX
NPOEKTOB, PELICHUH YYeOHbIX M I103HABATENbHBIX 3a7ay, BBIMNOJIHEHHMM XUMHUYECKHX
DKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W NMPHUHUMATh MOTHWBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YUYCOHOU JIEATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCITUTAHHUSA:

[EHHOCTHOTO OTHOLIEHUSI K UCTOPHUUYECKOMY M HAyYHOMY HACJEAUIO OTEYECTBEHHOM
XUMUH;

YBAXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU W TIPAKTUICCKOTO MPUMECHEHUS
XUMHH, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX
HAOJIOICHUM, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSIHHOTO TpyAa YUYEHBIX U
MIPaKTUKOB;

WHTEpeca W II03HABATEJIIbHBIX MOTHUBOB B TOJIYYCHHHM U TMOCJEAYIOLIEM aHAJlM3e
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS :

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluW, CBS3aHHBIE C XUMHUYECKUMHU SIBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEILICHMS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJECHUE U MOCTYNKH CBOUX TOBApUINECH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ATUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEW 3J0pOBOTr0 M Oe3omacHOro obpasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 37I0POBbIO;

COOJTIO/IEHUs TPaBHJI 0€30MacHOr0 OOpaIIeHHs ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHOU
KW3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHUMAHUSI TEHHOCTH TPaBWJI WHAMBUIYATbHOTO U KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIUSIX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOCH;

OCO3HAHUSI TTOCIEACTBUM U HENPUATHUS BPEIHBIX MTPUBBIYEK (YIIOTPEOICHUS aJIKOTOJI,
HapKOTHUKOB, KYPEHUS );

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEAOBATEIBCKOM JEATEIbHOCTH,
0OI1IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JEATCIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTHUUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YyUYCHHIO TTPOQECCUil pa3TuIHOro poja, B TOM YUCIE Ha
OCHOBE MTPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUIAYaTbHON TpaeKTOpHH 0Opa3oBaHWSI,
Oynymeir mnpodeccud U peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTUYECKH  1€1ecO00pa3HOro  OTHOLIEHUS K MPHUPOAE, KAaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMaHUA  TJOOATbHOIO  XapakTepa  HKOJOTMYECKHUX  MpoOieM,  BIMSHHS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HAHHUS HEOOXOAMMOCTH HCIIOJIb30BAHUSL JIOCTHKEHUN XUMHUU JJIs PEIICHUs
BOITPOCOB PALMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHUSA AECUCTBUM, IPUHOCAIINX BPEA OKPYKAIOIIEH IPUPOIHOM CpeLeE,
YMEHUS MIPOTHO3UPOBATh HEeOJIaronpusTHHIE JKOJIOTUYECKHE MOCJEACTBUSA
MpPEANPUHUMAEMBIX NEHCTBUI U IPEAOTBPAILATH UX;

HaJM4yusl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIBTYPHI, OIbITa
JEATEIIBHOCTH JKOJIOTMYECKOM HAIIPABIICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMH B
MO03HABATEJIbHON, KOMMYHHUKATUBHOW W COLMATbHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MPOTHUBOCTOATH UECOJIOTUN XeMopoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUsl CHeU(UKN XUMUU KaK HayKH, OCO3HAHHS €€ pojau B (POpMUPOBaHHUU
pPalMOHAJIBHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUU IEJIOCTHOIO IMpPEJICTaBICHUS 00
OKpY’KalollleM MHpE KakK O €IMHCTBE IPUPOIABI U YEJIOBEKAa, B II03HAHWUU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTU B 0COOOW 3HAYMMOCTH XMMHH JJII COBPEMEHHOW LIMBWIM3ALUU: B €€
IYMaHUCTHUECKOM HAIpPABJIEHHOCTH M Ba)XXHOM pOJIM B CO3JaHMM HOBOM  0a3bl
MaTepuaJbHOW KYyJbTYpbl, PEIIEHUU TIJI00AIbHBIX MPOOJEeM YCTOMYMBOTO pa3BUTHUSA
YEeJIO0BEUYECTBA — CHIPhEBOM, DHEPTETUUCCKOM, MUIIICBON M DKOJIOTHYECKOM 0€30MacHOCTH, B
Pa3BUTUU MEAUIMHBI, OOECHEYEHHH YCJIOBUH YCIEIIHOIO TpyJa W HSKOJOTHYECKU
KOM(OPTHOM KU3HU KaXkJA0r0 YieHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: IIOHMMAaHUsA CYIIHOCTH METOAOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOJy4yaeMble 3HAHUS
JUIsl aHanu3a U OOBSCHEHMs SIBJICHUM OKPYXKAIOIIET0O MHUpPA M MPOUCXOIAUIMX B HEM
U3MEHEHUI, YMEHHUsI J1eJlaTh 0OOCHOBAHHBIE 3AaKJIIOYEHHUS HA OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XMUMHUUYECKHUE 3HAHMS JJIs PEIICHUs
npo6JieM B PeaNbHBIX KU3HEHHBIX CUTYaIIUAX;

WHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO, K
AKTUBHOMY TIIOJIYYECHUIO HOBBIX 3HAHUM II0 XHMHH B COOTBETCTBUM C >KM3HECHHBIMU
MOTPEOHOCTIMU;

WHTEpEcCa K OCOOEHHOCTSM TpyJda B Pa3IUYHBIX cdepax mpodeccuoHanTbHOM
NEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ysbTaThl OCBOCHUSI yU4eOHOTO MpeaMeTa «XHUMHs) Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIIOYAIOT:

3HAUMMBbIE 1711 GOPMUPOBAHUS MUPOBO33PEHUSI O0YUAIOIIMXCA MEXAUCITUTUIMHAPHBIC
(MexXmpeaMeTHbIC) 00IIeHAayYHbIE TIOHATHS, OTPAYXKAIOIINE TEJI0CTHOCTh HAYYHOW KapTHHBI
MHUpa U CTIeNU(PUKY METOJOB MTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTrus, SIBICHHUE, TMPOIECC, CHUCTeMa, Hay4dHbIN (haKT, MPUHIIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHSsl, UCCIIEI0BaHNE, HAOIIO/IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U
JpyrHe);

YHUBEpCAJIbHbIE  y4eOHble  JAeicTBHUS  (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC,
peryiaTuBHbIE), obecrneunBaomme (GopmupoBaHue (YHKIIMOHATBHOW TPAMOTHOCTH H
COIMAIbHON KOMITETEHIIUU 00YYarouXCs;

CIIOCOOHOCTh ~ OOYYAIOIUXCSl HCIOJB30BATh OCBOCHHBIC MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHBEpCaJIbHbIE y4eOHbIC NEUCTBUS B MO3HABATEIBHOU U
COLIMAIbHOM MPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUE€OHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMU.

OBJiaieHne YHUBEPCAJIbHBIMHI YU€OHBIMH MMO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 6a3oBbIe JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITETIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHBaTh;

ONpENEATh LENHN NESITEIbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTH PE3YJIbTaThl ICSITEILHOCTH C TOCTaBJICHHBIMHU LIECIISIMHU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICIATH
XapakTepHble NPU3HAKKM TOHSATUA W YCTaHABIMBATh MX B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU I KIACCU(DUKAIUU BEIIECTB M XUMUYECKUX
peaKkuuii;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPaCCYyXJeHUs (MHAYKTUBHBIC, IEAyKTHUBHBIC, 1O aHAJIOTHUH),
BBISBJISIT  3aKOHOMEPHOCTHM UM MPOTUBOPEYUSI B  pPAacCMaTPUBAEMBIX  SIBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

NPUMEHSIThL B TIPOIlECCe IIO3HAHUS, HCIOJIb3YyeMble B XHUMHH CHMBOJMYECKHUE
(3HaKOBbIE) MOJENH, TTPeoOpPa30BLIBATH MOJICIBHBIC MPEACTABICHUS — XUMUUYECKUN 3HAK
(cuMmBOJI) dJeMeHTa, XUMH4Yeckas (opmylia, ypaBHEHHE XHUMHUYECKON pPEaKiuu — TMpHU
perieHny y4eOHBIX ITO3HABATENIBHBIX U TPAKTUYECKUX 3a7ad, MPUMEHSIThH Ha3BaHHbBIC
MOJIEIbHBIC TIPEJCTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:



BJIQJETh OCHOBAMH METOJ 0B HAYYHOT'O TO3HAHUS BEILIECTB U XUMUYECKUX PEAKLU;

dbopMynupoBaTh LETM W 3aJaydl HUCCIIEJOBAHMS, HCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIHPOBAHHBIE BOMNPOCHI B KAadyeCTBE HMHCTPYMEHTA MO3HAHUSA M
OCHOBBI JJI1 (POPMUPOBAHUSL THUIOTE3bl IO TMPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJETh HABBIKAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U MPOBEICHUS YUYEHUUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHA HaOmOgaTh 3a XOAOM  Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, GOpMyIUpoBaTh 000OIIEHNS U BBIBOJIbI
OTHOCUTEIFHO JIOCTOBEPHOCTH PE3YyJbTATOB HCCIEIOBAHUSA, COCTABISTH OOOCHOBAHHBIN
OTYET O MPOJICIIAaHHON padoTe;

npUOOpETaTh ONBIT YYEHUYECKOM HMCCIIENOBATEIbCKON U MPOEKTHOU NIE€ATEIbHOCTH,
IPOSBIISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY MOHMCKY METOJIOB PEIICHUS
IPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JINYHbIX METOA0B ITIO3HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHGMopManuu (HaydyHO-TIOMyJsipHAs
JUTEpaTypa XUMUYECKOIO COJIepKaHMsl, CIpaBOYHbIE mocoOusi, pecypcsl HMHTepHeTa),
aHANIM3UPOBaTh MH(OPMAIMIO Pa3JIMYHBIX BUIOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

(GopMynIupoBaTh 3ampoCchl U MPUMEHATh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(popMaIuu, He0OX0IMMOM 1JIs1 BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOrO THUIIA,

puoOpeTaTh OIBIT UCIIOJIb30BaHUS MH(}OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMpaTh ONTUMAJbHYIO (OpMYy TMpeaCTaBiIeHUs WHGOOPMAIINH
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KAaueCTBE CpEJACTBAa MpU paboTe € XUMUYECKOH
uH(popMaIel: NPUMEHITh MEXIPEAMETHbIE ((PU3MUECKHE W MaTeMaTHYECKUE) 3HAKU M
CUMBOJIBI, (hOPMYITBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeo0pPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSIMU:

3a/laBaThb BOMNPOCHI MO CYHIECTBY OOCYXJaeMoil TeMbl B XOJAE€ Auanora W/Wiu
JUCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYJIHMpPOBATH CBOM MPEMJIOKEHHUS OTHOCHTEIIBHO
BBIIIOJIHEHHUS MTPEAJIOKEHHON 3a/1a4u;

BBICTYNIaTh €  MPE3EHTAlMEd  pe3ylbTaTOB  II03HABATEIBHOM  JIESTEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IMPU BBINOJIHEHUHU
XUMHUYECKOTO OKCHEPUMEHTa, MPAKTUUYECKOM padOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluy Y4eOHOro mnpoekrta u (OpMYyJIHpPOBAaTh BBIBOABI IO
pe3ynbTaraM MpOBEAEHHBIX MCCIEIOBAaHUNA NYTEM COIVIACOBAHMS IMO3MLMA B XOJeE
o0cyxIeHus] 1 0OMeHa MHEHHUSMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:



CaMOCTOATENFHO  IUIAHUPOBATh M OCYIIECTBISATH  CBOIO  IO3HABATEIBHYIO
NEeSATEILHOCTD, OTpeeiss e€ Meu U 3a7a4i, KOHTPOJIUPOBATh U M0 Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMPEJIaracMblii aJTOPUTM JEHCTBUA TIPW BBITIOJIHCHHH YYEOHBIX U
HCCIIeIOBATENIbCKUX 3a]a4, BbIOMpaTh Hanbojee 3(PGEeKTUBHBIA CHOCO0 MX PEIICHUS C
y4€TOM TMOTy9ICHHS HOBBIX 3HAHUH O BEIIECTBaX U XUMUYCCKUX PEAKITUSX;

OCYILIECTBISITh CAaMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE caMoOaHaln3a M
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

Cc()OPMUPOBAHHOCTh MPEACTABICHUI O XMUMHUYECKOH COCTaBISIOUIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUpPa, POJIM XUMHUU B MO3HAHUHU SIBICHUN NMPUPOIBI, B (POPMUPOBAHUU
MBILUIEHUS U KYJIBTYpPbl JIUYHOCTH, €€ (QYyHKIIMOHAJIBbHONW TPAMOTHOCTH, HEOOXOJUMON IS
penieHusl MPaKkTUYECKUX 3aad M HKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOIHOM CPENIE;

BJIAJICHUE CUCTEMOM XMMHMYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarOIIUe
HNOHATUA (XMMHUYECKHI »JJIEMEHT, aTOM, D3JEKTpPOHHas o000JOYKa aroMmMa, MOJIEKYIa,
BaJICHTHOCTb, 3JEKTPOOTPULATENBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass W COKpamiéHHas), MOJb, MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIIEpOAHBIN
ckeJyeT, (DyHKIMOHAJIbHAS TPYINA, paguKal, U30MEpHsi, U30MEpbl, TOMOJOTUYECKUNA PA/L,
TOMOJIOTH, YIJIEBOJIOPO/bI, KUCIOPO U a30TCONEPKAIINE COEAUHEHNSI, MOHOMED, IIOJINMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHbIE COEIUHEHMs); TEOPHUM M 3aKOHBI (Teopus
CTpPOEHHUS OpraHnyeckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XMMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B
OCHOBE  TOHHMMAHMS  NPUYMHHOCTH UM  CHCTEMHOCTH  XUMHYECKHUX  SIBJICHUH,
(dakToNOTMUECKUE CBEACHHUS O CBOICTBaX, COCTaBe, IMOJY4YeHHUH U 0Oe30ImacHOM
UCIOJIb30BaHUN B@XKHEWIIMX OPraHMYECKUX BELIECTB B OBITY M  MPaKTUYECKOU
NesATEIbHOCTH YEJI0BEKa,;

cOPMHPOBAHHOCTh ~YMEHHMHM  BBISBIISAITh  XapaKTEpHbIE MPU3HAKA  TOHITHIA,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS MIPU ONUCAHUU
COCTaBa, CTPOEHHUS U MIPEBPALICHUN OPraHUYECKUX COCUHECHUM;

cOPMHPOBAHHOCTh ~YMEHHUM  HCIOJNB30BAaTh  XMUMHYECKYI0  CHMBOJIUKY  JUIS
COCTaBJICHUS] MOJIEKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpami€HHON) Gdopmyn
OPraHWYECKHUX BEIIECTB W YPaBHEHUH XHWMHUYECKHX pPEaKUUH, W3rOTaBIMBAaTh MOJEIU
MOJIEKYJT ~ OpPraHMYECKHMX  BELIECTB I  WUIOCTPalMM  HMX  XUMHUYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHHS],;



chOPMHPOBAHHOCTh ~ YMEHUW  YCTAHABIMBATh  NPUHAMICKHOCTh  M3YYCHHBIX
OpPraHMYECKUX BEILECTB MO MX COCTaBy M CTPOEHHUIO K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COeMHEHM  (YIJIEBOJOPOIbI,  KHUCIOPOA W a30TCOAEp)KAIUME  COEOUHEHUS,
BBICOKOMOJICKYJISIPHBIE  COCIMHEHHMsI), JaBaTh KM Ha3BaHUA II0 CHUCTEMaTUYECKOU
Homenkinarype (IUPAC), a Taxke npuUBOAUTHL TpUBHAJIbHBIE HAa3BaHUSA OTICIbHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPOMIIEH, alleTUIICH, STUJICHIJIUKOIb, TIUIEPUH, (peHom,
dbopManbaerua, aneTanbIeruyl, MypaBbUHAs KHCIOTA, YKCYyCHas KHCJIOTa, OJEHHOBas
KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, LeJI0103a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OINpPEACNATh BUJIbI XUMUUYECKOW CBA3U B OPraHUYECKUX
COEIMHEHMSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MIPUMEHSITH TTOJIOKEHUSI TCOPUH CTPOSHUS OPTaHUIECKUX
BemectB A. M. BytnepoBa a1 0ObSCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

chOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH Pa3IMUHBIX KJIACCOB OPTraHUYECKUX
BEIECTB (METaH, 3TaH, dTWICH, MPOIMWIICH, aleTuiieH, OyranueH-1,3, metmiOyraauen-1,3,
O€H30JI, METaHOJI, 3TAHOJI, STUJICHIJIUKOIb, IITUUEPUH, (PEHOJI, alleTalbAeTH I, MypaBbUHAS
U YKCyCHas KHCJTOTBHI, TJIIOKO3a, Kpaxmall, IeJUII0JI03a, aMUHOYKCYCHasi KHUCIIOTa),
WJUTFOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OPMHPOBAHHOCTh YMEHUSI XapaKTE€pPU30BaTh MCTOYHUKHU YIJIEBOJIOPOJHOTO ChIPHS
(HedTh, IPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEePadOTKH M MPAKTUUECKOE MPUMEHEHHE
MPOYKTOB NEPEPAOOTKY;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYHCICHUS 10 XUMUYECKUM YPaBHEHUAM
(Macchl, 00bEMA, KOJIMYECTBA HCXOAHOIO BELIECTBA WIIM MPOIYKTA PEAKIIMH IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM TPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJICTh CHCTEMON 3HAHMH OO0 OCHOBHBIX METOJax
HAay4YHOTO [O3HAHUS, HUCMHOJIb3YEMbIX B XUMHUHU NPH W3YYEHUHU BELIECTB M XUMHUYECKHUX
ABJICHUA (HAOJIOJEHUE, W3MEpPEHUEe, DKCIEPUMEHT, MOJECIMPOBAHUE), HCIOJIb30BATh
CHUCTEMHbIC XUMHWYECKUE 3HAHUS [JIi TPUHATHUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYAaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

chOpMHPOBAHHOCTH YMEHHI COOIOIAaTh MTpaBujia MOJb30BaHUS XUMHUYECKOM MOCyA0H
U 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXKe TMpaBWIa OOpAaIlEHHS C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIIUSIMU TI0 BHITTOJTHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHUM TUIAHUPOBATh M BBIMOJHITH XUMUYECKUI IKCIIEPUMEHT
(mpeBpamieHuss OPraHMYeCKUX BEIIECTB MPU HArpEBAHUM, MOJYYCHUE FTUJIICHA U U3YUYCHHE
€ro CBOMCTB, KAUECTBEHHBIC PEAKIIMH OPTaHWYECKHUX BEIIECTB, JIEHATYparus OCIKOB MpHU
HAarpeBaHWM, IIBETHBIC pEaKIUu OEIKOB) B COOTBETCTBHHM C TMpaBUJIAMU TEXHHUKHU
Oe3omacHOCTH MpuU OOpalleHHH C BelIeCTBaMU U JIabOpaTOPHBIM O0OpPYAOBAHHEM,



NPEICTaBISTh PE3YyJIbTaThl XUMHYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakinii U GOpMyIHPOBATh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUHN KPUTHUECKU aHATTU3UPOBATh XUMHUECKYIO HH(OPMAILIUIO,
NOJy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (cpeacTBa MmaccoBoM uH(popmauuu, WHTepHET u
ApYTUX);

c(OPMHPOBAHHOCTh YMEHHUI COOIIOAATh IpaBUiIa IKOJOTMYECKU LEIecO00pa3HOro
NOBEACHUS B OBITY UM TPYJOBOU NEATEIBHOCTH B LEJISAX COXPAHEHHSI CBOETO 3JI0POBbS U
OKpY’)Karolle NPUPOJHOM Cpelpl, OCO3HABaTh ONACHOCTh BO3JCUCTBHUA Ha IKUBBIC
OpraHMU3MBbl OIpENEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAas cMbica nokaszatens [IJIK,
NOSICHATh Ha MpUMepax CcrnocoObl YMEHBUIEHMS W NPEJOTBPALICHUS HUX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA;

JUTs1 OOY4YaroIIMXCA ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3/10POBbS: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEILECTB U XUMUYECKHUX SIBJICHUI;

JUIS CJENbIX W CIa0OBUASIIMX OOYYarOMIMXCS: YMEHHE MCIOJIb30BaTh peNbeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

11 KIIACC

[IpenMeTHble pe3ysibTaThl OCBOEHMS Kypca «OOmas W HeopraHuyecKas XUMUSDH)
OTpa)karoT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XHMHYECKOH COCTABJISAIOIICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpA, POJIM XHMHH B MO3HAHUU SIBJICHUU IPHUPOJIBI, B (DOPMUPOBAHHUH
MBIIIUICHUSI U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIIMOHAIIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHus] MPaKTUUECKUX 3a7ad U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0POBBIO U TIPUPOIHOM CPEIIE;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWM, KOTOpas BKIIKOYAET: OCHOBOMOJIATAKOIINE
NOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTpOHHBIC OPOUTAIIA aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, CTETICHb
OKUCJICHHS, XMMHUUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUInuecKas, BOJOpPOIHAas),
KPUCTAJUIMYECKAST PEIIETKA, THUIBI XUMHYECKUX PEaKIHWH, pacTBOpP, BJIECKTPOJIUTHI,
HEAJIEKTPOJIMTHI, JJICKTPOJIMTUYECKAss JUCCOLMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMMUYECKON pEakiMi, XMMHUYECKOE PAaBHOBECUE), TCOPUU U 3aKOHBI (TEOPUS
DJIEKTPOJIUTUYECKON AucCOolraluvu, mnepuoguueckun 3akoH [[. M. MenpeneeBa, 3akoH
COXpPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS MW IPEBPALCHUS DSHEPrUd MpPHU
XUMHUYECKHUX peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XUMUH,
MHUPOBO33PEHYCCKHUE 3HAHUSA, JICKAIINE B OCHOBE IIOHUMAaHUS MPUYNHHOCTA U CUCTEMHOCTH
XUMHUUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEJACHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacHOM  HCMOJIb30BAHUM BAXKHEWIIUX HEOPTaHWMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA,;



chOPMHPOBAHHOCTh YMEHHMHA  BBISBISATH  XapaKTEpHbIE TMPU3HAKA  TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MIPU ONMUCAHUU
HEOPTraHUYECKUX BEILECTB U UX MPEBPAIICHUMN;

chOpPMHPOBAHHOCTh YMEHHUM  HCIIOJIB30BAaTh  XUMHYECKYI0  CHUMBOJIUKY  JUIS
cocTaBjieHUs] (OpMYJ BEIIECTB M YPaBHEHUM XUMUYECKUX PEAKIUN, CUCTEMATHUYECKYIO
HomeHkIaTypy (IUPAC) u TpuBHalibHBIE HAa3BaHUS OTACIIBHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapHslil ras, yrjiekuclibli ra3, aMMHaK, raméHasi U3BeCTh, HEranéHas U3BeCTb, MUThEBas
cojia, TUPUT U JIpyTHue);

chOpPMHPOBAHHOCTh, YMEHHUI OMNpEAeNiITh BAJICHTHOCTb U CTENEHb OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHHUSX PA3IUYHOTO COCTaBa, BUJ XMMHUYECKOH CBS3H
(KOBaJICHTHAsi, MOHHAsA, METaJUIMYecKasi, BOJOpPOJHAs) B  COCAUMHEHUSX, THUII
KPUCTALTMYECKON PEMIETKH KOHKPETHOTO BeIllecTBa (aTOMHasi, MOJEKYJSpHas, HMOHHas,
MeTaJUInYecKas), XapakTep cpeibl B BOJHBIX PACTBOPAaX HEOPTAaHMYECKUX COCTMHEHUMN;

c(hOpPMHPOBAHHOCTh YMEHHUH YCTAHABJIMBATh MPUHAMICKHOCTh HEOPTaHUYECKUX
BEILIECTB 10 UX COCTaBY K OMPEICIEHHOMY KJIacCy/TpyIIie COeAMHEHUM (MMPOCThIE BEIIECTBA
— METaJIJIbl U HEMETaJUIbl, OKCHUJIbl, OCHOBAHUS, KUCIOTHI, aM(POTEpHbBIEC THAPOKCUIBI, COTIH);

c(hOpMUPOBAHHOCTh YMEHHUW PACKPBIBATH CMBICH Nepuoanudeckoro 3akona JI. .
MeHneneeBa W JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB
XAMHUYECKUX 3JIEMEHTOB 1—4 mepuoaoB llepuoanueckor CUCTEMBI XUMHUECKUX 3JIEMEHTOB
J. W. MengeneeBa, HCHONB3YsA TMOHATHS «S-, P-, O-3JCKTpPOHHBIC OpOHUTATY,
«QHEPreTUYECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
AJIEMEHTOB M HX COEAMHEHUM MO Iepuogam u rpynnam llepuoauueckor cucTemsl
xuMudeckux saemeHToB 1. 1. Meneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE
CBOWCTBAa HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
F€HETUYECKOW CBSI3U MEXIY HEOPraHMYECKHUMH BEIIECTBAMH C IOMOILIBIO YpPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI  KJIacCU(UIIMPOBATh XUMUYECKHE PEaKIuu IO
pa3IMYHBIM MpU3HAKAM (YHCITYy U COCTaBY pEarupyroliux BEHIECTB, TEIUIOBOMY A(QeKTy
peaKkify, U3MEHEHHUIO CTETICHEW OKHUCIICHHS DJIEMEHTOB, OOPATUMOCTH PEaKIUH, YIaCTHIO
KaTaJn3aropa);

c(hOpMUPOBAHHOCTh YMEHHUN COCTABJISITh YPaBHEHHUS PEaKIUN pa3IMYHBIX THUIIOB,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUs PEaKIMii MOHHOTO OOMEHA, YYWTHIBAsl YCIOBUS, MPU
KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUIN MPOBOJUTH PEAKIIUH, MTOATBEPKIAIONINE KaYeCTBEHHBIM
COCTaB pA3JIMYHBIX HEOPTraHWYECKUX BEILECTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpPaX HEOPTaHUUECKUX BEIECTB;



chOpMHPOBAHHOCTh YMEHUU PacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIMI IMMOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHCca 3THUX
peaKkuuu;

cOPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakiMy OT pPa3Iu4HbIX (AKTOPOB; XapaKTep CMEUICHUS XUMHUYECKOTO DPAaBHOBECHUS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (npuniun Jle [llarense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTePHU30BaTh XMMHYECKHE IPOIIECCHI, JICKAIIUE B
OCHOBE TNPOMBIIUICHHOTO TMOJYyYEHHUS CEpPHOM  KHUCJIOTHI, AaMMHaKa, a TaKke
c(hOpMUPOBAHHOCTh MPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTUYECKUX
npobiemMax XuMHUYECKOTO MMPOU3BOICTRA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BHIYHCICHUS C HCIIOIH30BAHUEM ITOHATHUS
«MaccoBas JI0Jsl BELIECTBa B PacTBOPE», OOBEMHBIX OTHONIIEHUN Ta30B MPU XUMHUYECKUX
peakiMsIX, Macchl BEIECTBA MM 00bEMA ra3oB IO HU3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WiM 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIECTB, TEIUIOBOro 3ddekra
pEaKIMU HAa OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BELIECTB, MPEBPALICHUS U COXPAHEHUSA
SHEPIuy;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOATh MpaBUIia MOJIb30BaHUS XUMUYECKOW MOCY10H
U J1abopaTopHBIM O0OpYJOBaHHEM, a TaKXKe IMpaBWiIa OOpallleHHUs C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIIUSIMH 110 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHUU IUIAHUPOBATh M BBIMOJHITH XUMUYECKUI IKCIEPUMEHT
(pa3ioxkeHUe TEePOKCHIa BOJIOPOJia B MPUCYTCTBUM KaTald3aTOpa, OMPEICICHUE CPEIbl
pacTBOPOB BEILIECTB C IIOMOIIBK) YHUBEPCAIBHOIO WHAMKATOPA, BIUSHUE PA3JIAYHBIX
(GhaKTOpOB Ha CKOPOCTh XMMHYECKOW peakilMH, Peakiid MOHHOTO OOMEHa, KaueCTBEHHBIE
peaknmu Ha cynbdar-, KapOOHAT- W XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUS, DPEIICHUE
AKCIEPUMEHTAJIbHBIX 3a7ay mo TeMaMm «Metamnel» u «Hemeramib») B COOTBETCTBUM C
NpaBWIaMH TEXHUKU O€30MacHOCTH MpHU OOpallleHUH C BeElIeCTBAaMH U J1abOpaTOPHBIM
000opyI0BaHUEM, TPEJICTABIISATh PE3YJIbTaThl XUMUUECKOTO SKCIIEPUMEHTA B (hOpME 3amUcCu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuil u (HopMyaupoBaTh BBIBOJBI HAa OCHOBE 3THUX
pEe3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTUUECKHU aHATU3UPOBATH XUMUYECKYIO HH(OPMALIHIO,
MOJTy4aeMyl0 U3 Pa3HbIX MCTOYHHMKOB (CpEJCTBAa MAacCOBOM KOMMYyHUKaluu, HTepHET u
JPpYTUX);

chOpMHPOBAHHOCTh YMEHHH COOJIOJATh MpaBUiIa KOJOTHUYECKH IIeIecO00pa3HOro
MOBEJICHUS] B OBITY M TPYJIOBOM JEATEIBHOCTH B IESAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXawlel MNpUPOJHON Cpeabl, OCO3HABaTh OMNACHOCTh BO3JICCTBUS HA JKHUBBIE
OPTaHU3MBbl OIpPEIEIIEHHBIX BEUIECTB, MOHMMAas cMbIci nokaszarens [IJIK, moscHsaTe Ha
mpuMepax CrocoObl YMEHBIICHUS W TPEAOTBPAIEHUS HMX BPEIHOTO BO3JCHCTBUS Ha
OPTaHU3M YEJIOBEKA;



JJ1s1 00YUAIOIINXCS C OTPAHUYEHHBIMA BO3MOXHOCTSIMH 3/I0POBbS: YMEHUE IPUMEHSATh
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHI;

JUIS CJETbIX W CIa0OBUAAIIMX OOYYAIOIIMUXCS: YMEHHE HCIONb30BaTh pelbe(HO-
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ais 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBbI Opranu

YecKOU XUMHUH

1.1

[Ipenmer
OpTraHUYECKON XUMUH.
Teopus cTpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. byrneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BOBHUKHOBEHHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MaTepuaioB. Teopus CTpOEHUS
OPTaHUYECKUX COCIMHECHUN

A.M. byTtnepoBa, €€ OCHOBHBIEC
nooxeHus. CTpyKTypHBIC (POPMYJIBI
OpPraHUYECKUX BEIIECTB. [ oMoorus,
n3oMepusi. XUMHYECKasi CBSI3b

B OPraHUYECKUX COCAUHEHUSIX: KPATHBIC
CBSI3U, G- U TT-CBSI3H.

[IpencraBienue o Kaaccupukamu
OpraHnveckux BeniectB. HoMenkiarypa
OPTaHUYECKUX COCIMHEHUN
(cucTeMatuueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXXHEHIINX MPEACTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIEPUMEHTAJIbHbIE METO/AbI
U3y4YeHHS BeLeCTB U UX MpeBpPaLlleHHH:

PackppIBaTh CMBICT H3y4aeMBbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

[IpuMEHSATD MOJIOKEHUS TEOPUN
CTPOEHUS OPraHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcrnonbs30BaTh XUMUYECKYHO CUMBOJIMKY
IUTS1 COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) GOopMyJ1 OpraHUuYECKUX
BEILECTB.

Onpenensarb BUIIbI XUMUYECKON CBA3U
(onuHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCcKOr XUMUN
B IPUPOJIE, XapaKTEPU30BaTh €€




e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpraHUYeCKUX BEIIECTB U MaTepUaIaMU
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHHUIO
OpPraHUYECKUX BEIIECTB MIPU HArPEeBaHUU
(naBnieHue, oOyTIIMBaHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJEIMPOBAHNE MOJIEKYJIT
OpraHUYECKUX BEIIECTB

3HAYEHHE B KU3HU YEJIOBEKA,
UJUTIOCTPUPOBATH CBSI3b C IPYTHMH
HayKaMH.

HaOmronaTs u onuceIBaTh
JCMOHCTPALIMOHHBIE OIBITHI; IPOBOIUTh
Y OITHCBIBATh JJAOOPATOPHBIC OIBITHI U
MPaKTUYCCKHUE PAOOTHI

Hroro no pazneny

Pa3znen 2. YrieBoaopo/bl

2.1 | IlpenenvHbie
YTIEBOJOPOIBI —
AJTKaHbBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHUM psif. MeTaH u 3TaH —
MPOCTEUIINE MTPECTABUTEIIHN ATKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(peakiuu 3aMenieHus: U TOPEHus),
HaXOXJCHUE B IPUPOAE, NTOITYyUYCHUE U
IIPUMEHCHUE

2.2 | HenpenenvHbIe
YTJIEBOJIOPO/IbI:
AJIKEHBI, AJIKAJJUEHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakiuu TuIpUpOBaAHHS,
raJIOTEHUPOBAHMUS, TUAPATALIN,

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUM (BBISIBISTH UX XapaKTEPHbIE
MIPU3HAKH), YCTAHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHUS

MIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPraHUYECKUX
COECIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYIT OpTaHUIECKUX
BEILECTB.

VYcranaBiauBaTh NpUHAAJICKHOCTD
BEILECTB K ONPEIEICHHOMY KJIacCy




OKHUCIICHHUSI U TTOJIUMEPHU3aIIiN )
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
IIPUMEHECHHUE.

Ankanuensl: OyragueH-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJIMMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3a
IIPUPOJHOIO U CUHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PSII.
ALIETUIIEH — NPOCTEUIINIMA
MPEJICTABUTENH AJTKMHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peaKIIuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HaXOXKJICHUE

B [IPUPO/IE, TTIOTYYEHUE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTIIEBOAOPOIBI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKY/I,
bu3NYecKue 1 XUMUYECKHUE CBONCTBA
(peaxkuuu raJoreHUPOBaHUS U
HUTPOBAHUSI ), OJy4CHUE

U npuMeHeHune. Biusiaue 6ensona

Ha OpPTaHW3M 4YesloBeKa. [ eHeTrueckas
CBSI3b YTJIEBOJOPOJIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOEHHUIO, Ha3bIBaTh UX

110 CUCTEMaTUYE€CKOM HOMEHKIIATYpE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OTACJBHBIX MIPECTABUTEIICH
YIJIEBOJOPOJIOB.

OnpenensTe BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaX YTJIE€BOJ0OPOJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHMUE,
npuMeHeHue, (U3NIecKue 1
XUMHYECKHNE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH3oJ1a, TOJIyoJIa).

BbISIBISITh TEHETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIaMU U IOATBEPKAATh €€
HaJInyue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpPMYII.




2.4

[Tpuponansie
MCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponanslii ra3. [lomyTHbIe HEDTAHBIC
raszel. HepTh 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBIIIUICHHOCTH U B OBITY.
KameHHBI yroiap 1 IPOIYKTHI €70
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
U3y4eHHs BellecTB

U UX IpeBpaLleHHii:

e JleMOHCTpanuu:

— komutekiuu «HepTe» u «Yronby;

— BuaeodparmenT «Bynkanuzamus
PE3HUHBDY.

¢ JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJOPOJa B OPTaHNYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
MJIACTMACC, KAYYYKOB U PE3UHBIL;

— MOJIEJIMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBOMCTB.

XapakTepu3oBaTh UCTOYHUKU
YTJIEBOJIOPOJHOTO CHIPhsI (HEDTh,
MPUPOIHBIN ra3, yroyb), CIocoObl UX
nepepadoTKU U MPAKTUYECKOE
MIPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OITUCAHUE XUMHUUECKOTO
AKCIIEpUMEHTA (JIa0OpaTOPHBIE OIBITHI U
IpaKTUYECKHE paboThl).

Crnenosathb npaBuiiam 0e30macHoOM
paboThI B 1abOpaTOpHUH

IIPY UCTOJIB30BAHUM XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
npaBuJiaM 0OpaIleHUs C BEIIeCTBaMU

B COOTBETCTBUU C UHCTPYKLHUSIMU
BBITIOJTHEHUSI TaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
W3YUYEHUIO OPraHUYECKUX BELIECTB.
[IpencraBisTh pe3ysibTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKLIUN
U JIeJ1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHHUS

IUTSL ONIPEAEIIEHUS MOJIEKYJIIPHON
(hopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.




e PacuéTHbIC 3a1aUn;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB;

— Pacy€Thl IO YPABHEHUIO XUMHYECKOM
peaKunu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
NEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
NEATENbHOCTH

Hroro no pazneny
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Pa3nen 3. Kucaopoacoaep:kaiiue opraHndecKue coeTnHeHUs!

3.1

Crouptel. @eHoa

3

[IpenenpHbIE OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHUE U XUMUYECKUE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJTaMH, TaJOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bomopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPTraHUu3M
YyeJIOBEKa.

MHOroaToMHbBIE CITUPTHI: STUIICHTIIUKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3NIECKUE U XUMUYCCKHUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJIaMH, KaUeCTBCHHAS PCaKIIHS
Ha MHOT'OAaTOMHBIC CITUPTHI).
duznonornueckoe NeHCTBUE

Ha opraHu3M 4desoBeka. I IpumeHenmne
TJIAIIEPUHA U ATHJICHTJTKOJIS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIABIISITh UX XapaKTEPHBIE
IPU3HAKHU), YCTAaHABJIUBATD UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPH ONMCAaHUU COCTaBa, CTPOCHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON ) PopMyI1 OpraHu4eCKuX
BEILECTB.

VYcTaHaBnuMBaTh NPUHAJIEKHOCTh
BEILIECTB K OMNpPEIeIEHHOMY KJIaccy
10 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX
M0 CUCTEMAaTUYECKONM HOMEHKJIATYpe;
IIPUBONTH TPUBUAJIbHBIC Ha3BAHUS




®enon. CTpoeHne MOJIEKYIIbI,
¢u3nueckue u XMMUYECKHE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3Gupsl

Anbaeruapl: GopMaibAETua U
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMHUYECKHE CBOMCTBA
(peakIu OKUCIEHHS U BOCCTAHOBJICHMS,
KayeCTBEHHbBIE PEAKIIMH ), IOJTYUEHHUE U
IPUMEHEHHE.

OIHOOCHOBHBIE ITPEACIIBHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMeHenre. CTeapuHoOBasi U OJICMHOBAS
KHUCTIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KUCIOT. Mbljia Kak coJii
BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3pUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. [ maponus
CIOXKHBIX 3pupoB. Kupsl kak

OT/ICJIbHBIX MpPEICTaBUTENICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NYECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOTYYEHHS] TUITUYHBIX
MPEACTABUTENECHN pa3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKAIIMNX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
denona, popmanbaerua,
aneTanbIeruaa, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMala,
L[EJUTIONI03b1 ); BBISIBIISATh T€HETUYECKYIO
CBSI3b MEX]ly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKLHI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAUYCHHE

TUISL KUBHEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OITACHOCTH BO3ICUCTBUS
Ha KUBbIE OPTAHU3MbI OIIPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha IPUMepax CrocoObl YMEHBIIICHUS




IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ MAPOIN3 KUPOB

3.3

YraeBoabl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
MPOCTEUIIINH MOHOCAXAPUL:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(ll), okucienue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepeopa(l), BoccranoBieHue, OpoKeHHe
TJTFOKO361), HAXOXKJICHUE B IPUPO/IE,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
M30MED TITIOKO3BI.

Caxapo3a — npeICTaBUTEb
JUCaxapuioB, TUIPOIIU3 Caxapo3bl,
HaxXOXKJEHUE B IPUPOJC ¥ PUMCHEHHE.
Kpaxwman u niemirono3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
IEJUTIOJIO3b], PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAs PEAKIIHS C UOJO0M).
IKCNepuMeHTATbHbIE METObI
U3Y4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y NIPENOTBPALIEHUS UX BPETHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA.
Hcnonbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — MIPOBE/ICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (J1a00paTOPHBIE OTBITHI U
MPaKTUYECKHUE PadOThI).

CnenoBath npaBuiiaM 0€30MaCHOM
paboThI B 1abopaTopuu

IIPU UCHOJIB30BAHUHN XUMHYECKOU
NoCyZbl U 000pYIOBaHUS, a TAKKe
IpaBUJiaM 0OpaIleHUs C BELIECTBAMU

B COOTBETCTBUU C UHCTPYKLIHSIMHU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
Y IIPAKTUYECKUX PadOT MO MOTYYEHUIO
Y U3YYECHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTe pe3yIbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKIIAN
Y JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHHUS

IUTSL ONIPEAEIIEHUS MOJIEKYJIIPHON
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPAaBHEHHUIO XUMHUYECKOW PEAKLINH.
CamMoCTOSTENBHO INIAHUPOBATH U
OCYUIECTBJISITH CBOIO MO3HABATENbHYIO
NEATEIbHOCTh; IPUHUMATh AKTUBHOE




e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHUE CIIHUPTOB;

— B3aUMOJICHCTBUE IJIMIIEPUHA

¢ ruapokcuaoM meau(ll);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(1));

— B3aUMOJICHCTBUE KpaxMmalia ¢ HOJOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTBI.

e PacuérHbie 3a/1aun:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMUYECKUX 3JIEMEHTOB U MO Macce
(00OBeMy) IPOIYKTOB CTOpaHUS;

— pacy€Thl IO YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B IpynioBoi yueOHOU
NEATEIbHOCTU

Hroro no pazuneny
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Pasznen 4. A3oTconepxkaiiue OpraHudecKkue coeIuHeHust

4.1

AMUHBI.
AMUHOKHUCJIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
IIPEICTABUTENIL AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (peaKiuu

PackpbIBaTh CMBICT N3y4aeMbIX
MIOHATHUM (BBISIBJISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh




C KUCIIOTaMU Y TOPEHUSI ), HaXO0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIe OpraHUYECKUE COCTUHEHUSI.
dusnyeckre 1 XUMHUECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TIIMINHA).
buonornueckoe 3HaueHNE AMUHOKHCIIOT.
CuHTE3 NENTHIOB.

benku kak mpupoHbIE TOJTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa 0elKOB. XUMHUUYECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JICHaTypalys, KaYeCTBEHHbIC PEAKIIUN
Ha OCJIKH.

JKCIEePUMEHTAIbHbIE METObI
U3y4eHUsl BellleCTB U UX MpeBPAIleHH A
e JleMOHCTpanuu:

— JeHaTypaius OJIKOB MPU HarpeBaHUY;
— IIBETHBIC PEAKIIUU OCIIKOB

COOTBETCTBYIOIINE MTOHATHUS
IIPU ONKMCAHUU COCTaBa, CTPOCHUS U
IPEBpPALIEHUM OpraHU4YEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
IUTSL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHON) POpMYIT OpraHUYECKUX
BEILECTB.

Onpenenars NPUHAAJIEKHOCTh BELIECTB
K OIPEAEIICHHOMY KJIAaCCy 10 COCTaBY U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKON HOMEHKJIATYpE;
IIPUBOJUTH TPUBHUAJIbHBIE HA3BAHMUS
OTJIEJBHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeACTaBUTENEH a30TCOAEPKALTUX
COEIMHEHHUI (METUIaMUHA, TJIMI1HA,
OCJIKOB).

OnwuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUIsL OpPraHu3Ma 4eJI0BEKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TI03HAHUS — HA0II01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMOocCTOATENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO [I03HABATEIBHYIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIOBON yueOHOH

NS TENbHOCTU

Hroro no pazneny

3

Pa3nean. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUMN:
MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO,
CTEIECHb MOJUMEPHU3ALIUN, CPEIHASL
MoJIeKyJIsIpHas Macca. OCHOBHBIE
METOJbI CUHTE3a BBICOKOMOJIEKYIJISIPHBIX
COEAMHEHUN — MOJIUMEPU3ALUS U
ITOJTMKOHICHCALTHS.

[TnacTMacchl (MOJUATUIIEH,
MOJUIPOIHIICH, TOJTUBUHUIXJIOPU,
nonuctupoit). HatypanbHelil u
CUHTETUYECKUE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJIOTOK, EPCTh, MIENK),
HCKYCCTBEHHbIE (a1IeTaTHOE BOJIOKHO,

Brnagers n3yyaeMbIMU XUMHUYECKUMU
MOHSTUAMU: PACKPBIBATH CMBICIT
M3y4aeMBbIX ITIOHATUH U IPUMEHSTH 3TU
TOHSTHUA NPU OMMCAHUU COCTABA U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OPTraHUYECKUX BEILIECTB,

JU1s1 OOBSCHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSL COCTaBIICHUS CTPYKTYPHBIX (hopMy
BEIIECTB U YPABHEHUN PEAKLINI
MOJIMMEPU3ALMHU U MIOJIMKOHICHCALIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCTpaHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH;, IPUMEHEHNE




BHCKO32a), CHHTETUYECKHE (KarpoH U
JaBCaH).

JIKCNEPUMEHTAILHbIE METOIbI
M3YyYeHUsl BeleCTB H UX MpeBpalleHHii:
e /lemoHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3amMu
MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IracTMace, KayuyyKoB

B PA3JIMYHBIX OTPACIIAX.
Hcnoap3oBaTh CCTCCTBCHHO-HAY4YHbIC
MCTOIBI ITIO3HAHUA — Ha6J'II-0I[aTI> u
OIIUChIBATh HGMOHCTpaHHOHHBIﬁ
OKCIICPUMCHT

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




11 KJIACC

No
i\t

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnuuecTtBo
4acoB

[IporpammHoOe conepkaHue

OCHOBHBIE BUJBI IE€ATEIHLHOCTH
00yJarommxcs

Paznen 1. TeopeTruueckue oc

HOBBI XMMHNH

11

Ctpoenue aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

J.1. Menneneena

3

Xumuueckuii snement. Atom. Cocrtas
aToOMa, U30TOIBI. DJIEKTPOHHAs
0001104Ka. DHEPreTHUECKUE YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcOOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[leproanyeckuii 3aK0H U
[Tepuoauueckas cucteMa XuMHYECKUX
anemeHnToB 1. 1. MenneneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEUN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
Y CJIO’KHBIX BEILECTB 10 TPYIaM U
nepuoaaM. 3Ha4€HHE MePUOUYECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y9aeMBbIX
MOHATHUH (BBISIBIISITH KX XapaKTEPHBIC
MIPU3HAKH ), yCTAHABIMBATH UX
B3aMOCBSI3b.

PackpbiBaTh CMBICI IEPUOUIECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPHUPOBATH €TO
CHUCTEMATU3HUPYIOIIYIO,
O0OBSACHUTENLHYIO U IPOTHOCTUYECKYIO
GyHKINH.

XapakTepu3oBaTh dJIEKTPOHHOE
CTpPOEHHE aTOMOB XMMUYECKUX
aJIeMEeHTOB 1-4 mepuo10B, UCTIOIB3YS
MOHSATHSA S-, P-, d-371€KTPOHHbBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
U3MCHEHUS CBOMCTB XMMHYECKUX
JIEMEHTOB U UX COCIUHECHUN

10 MePUOIaM U Tpymnmnam
ITeprnoandeckoit CUCTEMBI

. 1. MenneneeBa




anemenToB .. MenneneeBa

B Pa3BUTUHU HAYKH.
IKCNEPUMEHTAIbHbIE METO/IbI
U3y4YCHUSI BeLeCTB U UX MPeBpPallleHU:
e /lemoHCTpanuu:

Buasr Tabmun «Ilepronnueckast cucrema
XUMHYSCKHUX IJIEMEHTOB

J.1. MenneneeBa»

1.2

Crpoenue BemecTa.
MHoroo6pazue
BEILIECTB

Ctpoenue BemecTBa. XMMUYECKas CBSA3b.

Bunpsl (koBasieHTHas HEMOJSIpHAS U
NOJIApHAs, MOHHAS, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUsI XUMHUYECKON
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenToOpHbIN). BogopoaHas cBs3b.
BaneHtHOCTS.
DJIEKTPOOTPUIIATENILHOCTh. CTeNeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemecTa MOJIEKYJIApHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
THuIbI KPUCTALTUYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonuecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIs1 BEIIECTBA B PaCTBOPE).

PackpbIBaTh CMBICI N3ydaeMbIX
MOHSTHI (BBIIEIATH X XapaKTepHbIC
MPU3HAKK) U IPUMEHSITH STU TOHATHUS
MIPHU OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OOBSICHEHHSI OTACTBHBIX
(aKTOB U SIBICHHI.

OmnpenensiTb BUIbl XUMUYECKOH CBSI3U
(KOBaJICHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COCMHEHUSX; TUIl KPUCTAJUTMUECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Omnpenensitb BaICHTHOCTh U CTENIEHb
OKHCJIEHUSI XUMUYECKUX JIEMEHTOB

B CO€IUHEHMSIX Pa3JINYHOIO COCTaBA.
[TpoBOANTH BHEIYUCIICHHS

C UCTMIOJIb30BaHUEM TTOHSTHUS «MACCOBasI
J0J1s1 BEIIECTBA B PACTBOPEM.

Brnanets nzydaeMbIMi XUMUYECKIMHU




Knaccudukarms HeopraHudeckux
coenuHeHur. Homenknarypa
HEOPraHMYE€CKUX BELIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YCHUSI BeLIeCTB U UX MPeBpPallleHU:
e /lemoHCTpalMu:

— MOJIENTA KPUCTAIUIMYECKUX PELIETOK.
e PacuéTHEIe 3agaun:

— pacyeTsl C UCIIOJIb30BAHUEM MMOHSITHS
«MaccoBas J10J151 PAaCTBOPEHHOTO
BCIIICCTBA)

1.3

XUMUYECKUE
peakuuu

Xumnueckas peakuus. Knaccudukanus
XUMHYECKUX PEaKMi B HEOPraHUIECKON
Y OPTaHMYECKON XUMUHU. 3aKOH
COXPAaHEHU MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XUMHUYECKUX PEAKLIHAX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3nuy4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@DaKTOpPHI, BIUAIOLIME HA COCTOSTHUE
XUMHAYECKOTO PAaBHOBECHS.

[Tpunnun Jle [atense.
DIIEKTPOJIUTAYECKAS JUCCOIUALINS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas,
HEUTpalibHAas, IeI04YHast. BonopoaHbii

MOHSATHSIMU.
OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOMN peaKiiK OT pa3InyHbIX
(haxkTopoB.

OmnpenensTb XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIIIHETO
Boznerictus (mpuHiun Jle [llarense).
CocTaBIITh ypaBHEHUS peaKIui
Pa3IUYHBIX TUIOB; TOJIHBIE U
COKpaIlI€HHbIC YPABHEHUS pPEaKInit
MOHHOTO OOMEHA, YIYUTHIBAs YCIOBUS,
MIPU KOTOPBIX 3TH PEAKIINHU UIYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS — POBE/ICHNE,
HaOJII0/IEHUE U OTTHUCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIECTB, PEAKITUI
MOHHOTO OOMEHa, BIUSHHUIO PA3TUIHBIX
(bakTOpOB Ha CKOPOCTh PEAKIIHIA.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCy 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpencTaBusTh pe3ynbTaThl




noka3zaresnb (PH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OpraHU4eCcKOoil U
HEOPraHUYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIC
peakmmu. [TorsTue 06 3neKTpoIn3e
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTpoIn3a.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— pa3JoKeHHE MEePOKCHAa BOJIOPOIa

B IIPUCYTCTBUM KaTajlu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMpeJIeNIeHUE Cpe/ibl paCTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHJUKaTOpA.

o [IpakTrueckue pabOTHI:

Ne 1. Bnusitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XMMUYECKOUN peaKIuu.

e PacuérHrble 3a/1aun:

— pacyeTsl 10 YPaBHEHUSIM XUMUYECKHUX
peaKkiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlMCU YPABHEHUUN COOTBETCTBYIOLINX
PEAKLINI U AETaTh BBIBOJABI HA UX
OCHOBE.

[IpoBOANUTH BBIYUCIICHUS

10 YPaBHEHUAM XUMHUUYECKUX PEAKLIUHM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacy€Thl

Hroro no pazueny

13




Pasznea 2. Heoprannyeckasi Xumus

2.1 | Merauisl

6

Merainnsl. [lonoxenue MeTanion

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme Gu3nIecKrne CBOMCTBA
MeTaioB. [Ipumenenue metamion

B OBITY, mpupoie U TexXxHuKe. CIiaBbl
METaJIOB. DIEKTPOXUMHUUECKUHN Pl
HanpspkeHU MetauioB. O01re crocoObl
noxydenust metamioB. Kopposus
MeTauioB. CocoObl 3aIuThI

OT KOPPO3HH.

OO6m1ast xapakTEepPUCTHKA METAILIIOB
rinaBHbIX noarpynmn (IA-rpymma,
IlA-rpynna) Ilepuoanueckoii cucteMsl
XAMHUYECKUX AJIEMEHTOB. AJTFOMUHHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCUIA ATFOMUHUSL.

OO6m1as xapakTepucTUKa METAJIJIOB
no6ouHbIx oarpymi (b-rpymnm)
[Teprnonnueckol CUCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XPOM, KEJE30.
Baxneiimume coefuHEHNU METAIJIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIH).
IKCIepUMEHTAIbHbIE METObI
U3y4YeHHs BellleCTB U UX NMpeBpaleHuii:

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHITUS
MIPU OMTMCAHUU COCTaBa U CTPOCHMUS
BEIECTB, I OOBSICHEHUS OTACIbHBIX
(aKTOB U SIBICHHI.

OOBICHATH 00IIIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COEUHEHUN C YUETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA METAJIJIOB, UX
BaXHEHIIIUX COCTMHECHUH, TTOITBEPKIast
ATO ONMCAHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakiuii; NpUMEHEHUE METAJIJIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
HCIIOJIB30BaHUE UX JUISI CO3aHuUs
COBPEMEHHBIX MAaTEpPUAJIOB U
TEXHOJIOTUH.

OmnuceIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HUH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-




e JleMOHCTpaLUu:

— KOJUIeKIUSI « MeTallIbl U CIIaBbDy.

e JlabopaTOpHBIC OTIBITHI:

— B3aUMOJIEHCTBHUE THIPOKCHUIA
AITIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI0YeH;

— KaueCTBEHHBIE PEaKIIMU Ha KaTHOHBI
METaJIJIOB.

e [IpakTnyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaIbHBIX
3a7a4 1o teMe «MeTaiby.

e PacuéTHEbIe 3a/maun:

— pacueTsl Macchl (00BEMa, KOJIUYECTBA
BEIECTBA) MPOYKTa PEAKIIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTaHOBUTEJIbHBIX peaKLui
MIOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEaKIIUM.
IIpoBoauTh peakuuy,
MOJITBEPKIAIOIIUE XaPAKTEPHBIE
CBONMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, TPUCYTCTBYIOIIKE B BOJHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U OITUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencTaBisTh pe3ynbTaThl
XUMHUYECKOTO PKCTIEpUMEHTa B popme
3aMKMCH YPaBHEHUI COOTBETCTBYOLIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCy 10 1 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

M0 YPABHEHUSAM XUMUYECKHUX PEAKIUH.
CamMoCTOATENBHO MIAHUPOBATH U
OCYULIECTBJISITh CBOIO [T03HABATEIIbHYIO




NEATENIbHOCTD; IPUHUMATh aKTHBHOE
y4acTue B IPYIIOBOM yueOHOU
NEATEIbHOCTU

2.2

HemeTamisl

Hemeramel. [TonoxeHne HeMeTalIOB
B [lepronyeckoil cucteMe XMMHUYECKUX
anemeHTOB [[.M1. MenpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3MYECKUE CBONCTBA HEMETAJIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriepoaa).
XUMHYECKHUE CBOKMCTBA BAKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa v KpeMHHUS).
Oxcuibl HeMETAJIOB.
Kucnoponacoaepxaiiye KucioThl.
Bonopoanbie coequHeHust

HEMETAJIJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3yUYeHHUs BelleCTB

U UX MPeBPaLLCHUI

e J[eMOHCTpauuu:

— 00pa3Ipl HEeMETaIOB;

— B3aUMOJICMCTBHE MEIU C a30THOU
KUCJIOTOM pa3IuyHON KOHLEHTPALIUY.

e JlaGopaTtopHBIE OIBITHI:

— KauyeCTBEHHBIE PEaKIM1 Ha aHUOHBI U
KaTUOH aMMOHHS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBIIEIATH UX XapaKTePHbIE
MIPU3HAKK) U IPUMEHSITh 3TU MOHITUS
IIPU OIIMCAHUU COCTaBa U CTPOCHHUS
BEILECTB, 1JI1 O0BICHEHUS OTAEIbHBIX
(aKkTOB U SIBJICHHIA.

OOBICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB HEMETAJIJIOB U UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B [lepnoanueckoni cucreme
XUMUYECKUX DJIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAIIOB, UX
BOKHEUIIINX COCTMHEHUM, TTIOATBEPKAas
ATO ONMKCAHUE MPUMEpPAMH YPaBHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu3oBaTh BIMSIHHE HEMETAIIOB
Y UX COCJIMHEHU Ha KUBBIC
OpraHU3Mbl; OTTUCHIBATH TPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUIECKOU
NEeSITEbHOCTH YEJIOBEKa.




e [IpakTruueckue pabOTHI:

Ne 3. Penienue skcnepruMeHTaIbHBIX
3aia4 1o TeMe «Hemetaubn.

e PacuérHrble 3a/1auu:

— pacyeTbl MacChl BEUIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU
00BbEMY OJHOTO U3 YYaCTBYIOIINX

B PEAKIIUU BEIIECTB; PacueThl MacChl
(o6Bbema, KOJIMYECTBA BEIECTBA)
IPOJYKTOB PEAKIUH, €CIIA OJTHO

U3 BEIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannueckue u oprannueckue
kuciaoTel. Heopranmueckue u
OpraHUYeCcKre OCHOBaHUA. AM(OTEpHBIC
HEOPraHUYECKHUE U OPTAHUYECKHUE
coenqnHeHnd. | eHeTHUeCcKas CBI3b
HEOPTraHWYECKUX U OPraHUYECKHX
BCILICCTB

IToaTBEpKIaTh CYIIECTBOBAHKE
TEHETUYECKOU CBSI3H MEKIY
HEOPraHNYECKUMH BEIIECTBAMU

C IIOMOLIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHYECKHX
pEaKIuu.

PackpbIBaTh CyIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOI0 OalaHCa 3TUX PEaAKIUi.
[IpoBoauTH peakuuy,
MOATBEPKAAOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiATe pe3yabTaTsl
XUMHUYECKOTO 3KCIIepuMEHTa B (hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaKklMii U JenaTh BIBOJIbI HA UX
OCHOBE.




CrnenoBaTh npaBuUiiaM MOJIb30BAHUS
XUMUYECKOH MOCYA0H 1 1ab0paToOpHBIM
000py10BaHUEM.

[IpoBOAUTDH BBIYKCICHHUS

10 YPaBHEHUSAM XMMUYECKHX PEaKIuil.
CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIISITH CBOIO MIO3HABATEIBHYIO
AESITeIbHOCTD; MPUHUMATh aKTUBHOE
ydacTue B IpyIIoBoi yueOHO
JESITeIbHOCTU

Hroro o pazgeny 17
Pa3nen 3. Xumus v :KU3Hb
3.1. | XuMus U KU3Hb 4 Ponb xumun B obecriedeHuu PackpbIBaTh poJib XUMUU B PELIEHUU

AKOJIOTUYECKOH, SJHEPTreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHI
MeauIuHbL. [ToHATHE 0 HAYIHBIX
METO/1aX MO3HAHMS BEIIECTB U
XUMHUYECKUX PEaKIIUH.

[IpeacraBnenus: 00 00X HAYIHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHECHIIMX BEIICCTB (Ha MpUMepax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMUYCCKUX PEAKITHI: XUMHS |
3I0pPOBbE UEJIOBEKA; MIpaBUiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX

AHEPIreTUYECKUX, CHIPHEBBIX U
HKOJIOTUYECKUX MTPOOJIEM YEJIOBEUECTBA,
OTMCBHIBATh OCHOBHBIC HAMPABJICHUS
Pa3BUTHUS XUMUYECKON HAyKHu U
TEXHOJIOTHUHU.

[IpumensTh npaBuiIa 6€301acHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IIOBCEHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUS B IIETISAX
cOepeKeHus 3I0POBbS U OKPYKAIOIIEH
MIPUPOJTHON Cpe/ibl; TOHUMATh BPE.l
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh




MpenaparoB; MpaBuiia 6€30MacHOro Ha MPUMEpax CIIocOObl YMEHBIIICHUS U

WCITOJIB30BAHUS MIPETapaToOB OBITOBOM MPEIOTBPAIICHUS UX BPEIHOTO
XHMMHU B ITIOBCEIHEBHOM KU3HU. bpITOBAsT | BO3AENCTBUA.
XAMHUYECKasi TPaMOTHOCTh AHaIM3UPOBATh U KPUTUUECKHU

OTIICHUBAThH MH(OPMAITHIO, CBI3aHHYIO
C XUMHYECKUMH TIPOIIECCAMH U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKaroIIei
Cpebl.

Hcrnonp30BaTh MOTyICHHBIC 3HAHKS U
npeacTaBiieHus o cepax
NeSTeIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JUJIsl OpUEHTAIIUU B BEIOOpE
cBoel Oyayien npodhecCuoOHATBHOM
JESTEIHLHOCTH.

[IpuaUMaTh ydgacTue B 00CYKIECHUU
po0JIeM XUMHUYECKOM U AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BEICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TpodjIeMe 1
npeayiaraTh BO3MOXKHBIC ITYyTH €€
perieHus

Uroro no pazneny 4

OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpenmeT oprannyeckoil XuMuH, eé
1 P P ’ 1 07.09
BO3HUKHOBCHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHS OPraHUIECKUX
2 coequHenuiit A. M. byrtieposa, eé 1 14.09
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHMyecKux BemecTs. HoMmeHkmatypa 1 21.09
(cucremaTu4ecKas) U TPUBUAIbHBIC '
Ha3BaHHUS OPTaHUYECKHUX BEIECCTB
AJIKaHBI: COCTaB M CTPOCHUE
4 ' 1 CTPOCHHAC, 1 28.09
TOMOJIOTHUECKUAN PSIJT
MertaH U 3TaH — OPOCTEUIIINE
5 P 1 05.10
MIPEJICTABUTEIH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 12.10
DTHIIEH U IPOIWIIEH — IIPOCTENIIINE
7 P P 1 19.10
MIPEJICTABUTEIH aJTKEHOB
IIpakTnueckas padora Ne 1. «IlonyueHue
8 P P oy 1 1 26.10
ATHJICHA U U3yYEHHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 09.11

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH — 16.11
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB
Brrunciienus 1o ypaBHEHHIO XUMHYECKON

11 P 23.11
peakuuu
ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12 30.11
apeHoB
I'enernyeckas CBSI3b YIIE€BOIOPOIOB,

13 o P 07.12
MIPUHAJICKANINX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 14.12
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN ra3 U MOMYTHBIE HE(TAHBIC 21.12
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
KonTpoabsHas padora no pasaeJ

16 P P pasaely 28.12
«¥YT1/1eBOA0pPOABI»
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:

17 P A P 11.01
METaHOII ¥ 3TaHoJ1. BomopoaHas cBs3b
MHOr0oaToOMHBIC CTUPTHI: STUJIICHTIINKOIb U

18 P 18.01
TIIALIEPUH

19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE 25.01
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE '
Anpaeruipl: GopMaTbIeTHI U

20 hopmankaeri 01.02
areTanbaerug. AeTon

21 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE 08.02
KHCIIOTBI: MypaBbUHAS M YKCYCHASI '

22 IIpakTnyeckas padora Ne 2. «CBoiicTBa 15.02




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

22.02

29.02

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

07.03

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBonbl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
MMOJIMMEPBI

14.03

21.03

04.04

29

KontpoabHasi padora B pamMKax
NMPOMEKYTOYHOM aTTeCTAIUM
«Kucnopozacoaepxaniue opraHnaeckre
COEIMHEHUS»

11.04

30

31

32

AMWHEBI: METHJIAMUH W aHUJINH

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHn4Y€CKUC COCAUHCHU A, UX
OHOJIOTHYECKOE 3HAUCHHE. Ilentuapl

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

18.04

25.04

02.05

33

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHNIN

16.05




OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1 23.05
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

IIpakTuyeckas padora Ne 1. «Bnusinue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTpoauTuyeckas aucconuanus. [lonsrue
0 BoJIOpoIHOM mokazarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX M HEOPTaHNYECKHUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

IIpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoKCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

IIpakTnyeckas padora Ne 3. «Pemnienue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

KonTposbHasi padora B pamMkax

28 NPOMEKYTOYHOM aTTecTanuu «MeTalIb» 1
u «Hemeraniabn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuydeckue coefuHeHus. I'eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTHIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MacCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus I'abpue a1 O.C., Octpoy moB U.I'., CragkoB C.A. 10 AkunoHe
pHoe ob6mmectBo "U3gaTens ctBo "[Ipocernie Hue" AKIIMOHE PHOE

obmectBo "MU3marens ctBo "[IpocBeme aHue" Ot 20 mas 202 0 rog a N
254

Xumus ["abpue as1 O.C., Octpoy moB W.I'., Cnankos C.A. 11 Axunone
pHoe ob6mecTBo "U3gaTens ctBo "[Ipocerie Hue" AKIIMOHE PHOE

obmectBo "M3marens ctBo "Ilpocsenie Hue" Ot 20 mas 202 O roma N
254






