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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa o XMMHUM Ha ypOBHE CpeHEro 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBaHuu
B Poccuiickoit @eneparuny», TpeOOBaHUH K pe3yJibTaTaM OCBOCHUS (peepaibHON
o0Opa3oBarenbHOM MporpaMmbl cpeHero obmiero oopaszosanus (POIT COO),
npenacraBiieHHbIX B DeniepanbHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
COO, c¢ yuérom Konuenuuu mnpenojgaBaHusi y4eOHOTO TMpeAMeTa «XUMHD»
B 00pa3oBaTeNbHbIX Opranu3anusax Poccuiickoit denepanuu, peaau3yomnx OCHOBHbBIE
oOpa3oBaTeNlbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUs
Bocniutanus B Poccuiickoit @enepanuu Ha nepuoA 1o 2025 roga» (Pacnopsixenue
[TpaButensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY IOJIXOJI0B K pa3pabOTKe MPOrpaMMBbI 110 XUMUH, K ONPEAETICHUIO 00IIeH
cTpareruu o0y4eHus, BOCIUTaHUS U pa3BUTHUs 00yUaIOLIUXCs CPEACTBAMH YUYEOHOTO
npeameta «Xumus» 1ig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHUentyanbHble nosioxeHuss PI'OC COO o B3auM000yCIIOBIEHHOCTH LIEJEH,
COJIEpKaHus, pe3yIbTaToOB 00y4EHHUs U TPeOOBaHUI K YPOBHIO ITOATOTOBKH
BBIITYCKHUKOB.

B cootBeTcTBUU C JaHHBIMU MOJIOKEHUSIMH [TPOTPaMMa M0 XUMUH (0a30BbIN
YPOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUA:

yCTaHaBJIMBAET 00s13aTeNIbHOE (MHBAPUAHTHOE) MIPEMETHOE COACpIKaHUE,
onpeaensieT KOJIMYECTBEHHbIE U KaYeCTBEHHBIE €r0 XapaKTEePUCTUKHU Ha KaXJIO0M dTare
U3YUYEHUS IPEeIMETa, PeAyCMaTPUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COIEPKAHUS U
pacrnpeesieHus ero 1o KjaccaM, OCHOBHBIM pa3jielaM U TeMaM Kypca;

Na€T MPUMEPHOE paclpeesieHne yUeOHbIX YacOB 110 TEMATUYECKUM pa3iesiam,
PEKOMEHIyEeT PUMEPHYIO NTOCIIEI0BATENBHOCTh U3yUEHUs OTACIBHBIX TEM Kypca

C YU4ETOM MEXMNPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKHA y4eOHOro npoiiecca,
BO3PACTHBIX 0coOeHHOCTEM oOyyaromuxcs 10—11 kimaccos;

TAET METOJMYECKYIO MHTEPIPETALMIO LIEJe U3yueHUs NMpeaMeTa Ha YPOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHET0 00111er0 00pa3oBaHus,
coJiepKaTeIbHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOM
00pa3oBaTenbHOM MPOrPaMMbl CPEHETO 00IIeT0 00pa3oBaHusl (TUYHOCTHBIX,
MeETaIpeAMETHBIX, PEIMETHBIX ), OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHON
JeSITEIbHOCTH 00yYaroIerocs o OCBOCHUIO cojiepkanus npeamera. [1o Bcem
HA3BaHHBIM [MO3UIUSAM B TMpPOrpaMMe IO XHMHHU COOJIIOJIEHa MPEEeMCTBEHHOCTb
¢ (enepanpHOi paboyeil MporpaMMoil OCHOBHOTO 0OIIETO 0Opa30BaHUS 10 XUMUU
(nnst 8-9 xaccoB 0Opa3oBaTEIbHBIX OpraHU3alMii, 0a30BbIN YPOBEHB).

Xumuueckoe o0pa3oBaHue, OTyYaeMOe BbITYCKHUKaMU 0011e00pa30BaTeIbHON
OpraHu3aI|H, SBISIETCS HEOThEMIIEMON YacThIO MX 00pa3oBaHHOCTU. OHO CITYXKHT
3aBepIIAIOIIMM 3TAllOM PEaTN3alui Ha COOTBETCTBYIOLIEM eMy 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYIIUX IEIOCTHON CHCTEME XMMHYECKOTO 00pa3oBaHus. JTH
IICHHOCTHU KacaroTcs MO3HAHUS 3aKOHOB MPUPOIbI, (POPMHUPOBAHUS MEPOBO33PEHUS U
oOmieil KyJabTyphl Ue€JIOBEeKa, a TaKXKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS



K CBOEMY 3JI0POBBIO U IPUPOAHOU cpesie. Peanusyercs xuMmuyeckoe oOpa3oBaHue
o0yyJaroumxcsi Ha ypoBHE CpeIHEro o011ero 00pa3oBaHus CpeICTBAMHI YYEOHOTO
npeaMera « XUMHUs», COAEpKaHUE U IMTIOCTPOEHUE KOTOPOTO ONPEIEIICHBI B IIPOIPaAMME
10 XUMHH € yU4ETOM clienu(UKHU HAyKU XUMUH, €€ 3HAUC€HUS B IO3HAHUH MIPUPOJIBI U B
MaTepuaIbHON )KM3HHU O0IIECTBa, a TAKXKEe C YUYETOM OOIIHNX IeNel U MPUHIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETr0 00111ero 00pa3oBaHus
B Poccuiickoii ®enepanun. Tak, HarpuMmep, Ipu GOPMUPOBAHUN COACPIKAHUS
npeaMeTa « XMMHUSD YUTEHBI CIIETYIONIUE MOJ0KEHHsS 0 crieudUKe U 3HAYCHUU HAYKU
XAMUMU.

XUMHS Kak »BJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT o0coOyl poJb
B COBPEMEHHOW LIMBUIM3AIIUH, B CO3/TaHUU HOBOI 0a3bl MaTepuaibHON KylIbTypbl. OHa
BHOCHUT CBOI BKJIaJ] B hOpMHUPOBAHKE PAIIMOHAIBHOTO HAYYHOT'O MBIILICHHUS, B
CO3/1aHHE LEJIOCTHOIO MPEICTABICHUS 00 OKPYIKAIOLIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YeNIOBEKa, KOTOpoe (POPMHUPYETCS B XUMHUU HA OCHOBE IIOHUMaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOIIEr0 MUPA, OCOZHAHUS B3aNMOCBSI3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.

TecHO B3auMOJENCTBYs C IPYTUMU €CTECTBEHHBIMU HayKaMu, XUMUS CTaJIa
HEOTHEMJIEMOM YaCThIO MUPOBOM KYyJIbTYpPbl, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJla ¥ )KM3HU KaKJI0ro wieHa o0mectBa. COBpeMEeHHasi XUMHUA KaK HayKa
co3uJaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTU HaIlpaBjeHa Ha pelieHue T100albHbIX
npo0JieM YCTOHYUBOIO pa3BUTHSI YEJIOBEUECTBA — ChIPbEBO, SIHEPTEeTUUECKOM,
MUIIEBOM, 3KOJOTUYECKON O€30MMaCHOCTH U OXPaHbl 3/JOPOBbSI.

B cootBercTBUM ¢ OOIIMMHU LEASIMHU U IPUHIMIIAMU CPETHErO OOLIETO
o0OpazoBaHus cosepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHB
U3y4EHUs) OPUEHTHPOBAHO MTPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO OJATOTOBKY
00ydJaronmxcsi, HEOOXOUMYIO UM JJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCHEMIHOTO BKJIIOYEHUS B KU3Hb COLIMYyMa, MPOAOKEHUS] 00pa30BaHus B Pa3IMYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTapsOMUMH NpeaMeTa « XUMUS SIBISIIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» 1 «O011ast U HeopraHu4eckast XuMUs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CCTEMa
3HAHUI MO HEOPTaHWYECKON XUMHUH (C BKIFOUCHUEM 3HAHUN U3 O0IIeH XUMUN) U
OpraHnyeckor XxuMuu. PopmMupoBaHUE JAaHHOW CUCTEMBI 3HAHUM IIPU U3YUYECHUU
npeaMeTa o0ecrneuyrnBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTO00Opa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa coaepxanus KypcoB — «Oprannueckast xumus» u «Oo0mmas u
HeopraHuyeckas XuMus» chopMHpOBaHa B IIporpaMMe o XMMUU Ha OCHOBE
CHUCTEMHOTI'0 IOJIX0/Ia K U3yUEHHUI0 yueOHOro MaTepuaia 1 00yCiIoBIeHa HCTOPUUECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHHMM HA ONPENENEHHBIX TEOPETUUECKUX YpOBHX. Tak,
B KypC€ OPTaHMYECKOM XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUS OPTaHUYECKUX COCIMHEHUN, 4 TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX
Y DJIEKTPOHHBIX MTPEACTABIECHHUI O CTpOEeHNH BelecTB. CBeeHUs 00 N3y4aeMbIX B
Kypce BELIECTBaxX JAI0TCs B Pa3BUTHH — OT YTJIEBOJOPOJIOB /10 CIOKHBIX OMOJIOTHYECKH
aAKTUBHBIX COCIMHEHUH. B Kypce OpraHm4ecKkor XMuMHUH IOJTy4aroT Pa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMsI IEPBOHAYATIbHbBIE



MPEICTABIICHUS O XUMUYECKOU CBSI3U, KJIACCU(PUKAIIMOHHBIX TPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.

[To HOBBIM YTJIOM 3peHHUS B MpeIMeTe « XUMUsD) 0a30BOTO YPOBHS PacCMaTPUBACTCS
U3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs TEOPETUIECCKUN MaTepHal U
(akToNIOTHYECKUE CBEIEHUS O BEUIECTBAX U XUMUUECKOHN peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OO011ast 1 HeopraHUuYecKasi XUMHUsD» 00ydaromuMes
IPENOCTABISAETCI BO3MOXKHOCTh OCO3HaTh 3HAYEHHWE MEPUOAMYECKOr0  3aKOHa
C OOIIETEOPETUYECKUX U METOJOJIOTMUECKHUX MO3UIIUM, TIIy0)Ke MOHSATh UCTOPUUYECKOE
u3MeHeHHe QYHKITMN ATOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBICHSIOMICH 1
MIPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEWIIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBAX Y MPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKIIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NPOTEKaHus nononHsercsa B Kypcax 10 u 11 kimaccoB anemenTamu
COJICP’KaHUS, UMEIOIIIMMU KYJIbTYPOJIOTHYECKUM M MPUKIATHON XapakTep. ITH 3HaAHUS
CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUH C IPYTUMU HayKaMH, paCKphIBAIOT €€
POJIb B MIO3HABATEIBHON U MIPAKTUYECKOM JECSITEIIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K MPOIECCY TBOPUECTBA B 0OJACTH TEOPUHU U MPAKTUIECKUX
MPUJIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUEH, KPUTHUECKH OCMBICIIUBATh
MH(pOpMALINIO U IPUMEHSTH €€ JJIsl TOTIOJIHEHUS 3HAHUH, PEIICHUSI MHTEIICKTYalIbHbIX
U DKCIEPUMEHTAJIbHBIX UCCIIE0BATENIbCKUX 3a1a4. B 1enom coaepkanue ydeOHOTro
npeaMeTa « XuMus» JaHHOTO YPOBHS U3YUYEHHS] OPUEHTUPOBAHO HA (POpMUPOBAHUE Y
00yUarOIINXCSI MUPOBO33PEHUYECKOM OCHOBBI J1JIsl TOHUMaHUS PUIOCOPCKUX UEH,
TaKMX KaK: MaTepualbHOE €UHCTBO HEOPTAHMUECKOTO U OPraHUYECKOro MHUpa,
00YyCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOECHUEM, [T03HABAEMOCTh
MPUPOJIHBIX SIBJICHUI MYTEM SKCIIEPUMEHTA U PEIICHUSI TPOTUBOPEUHIT MEXKIAY HOBBIMU
dbakTamMu ¥ TEOPETUUECKUMU TIPENNOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUN
AKOJIOTHYECKUX IPOOJIeM, a TakKe MpoOIeM cOepeKEHUS SHEPTETHUSCKUX PECYPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTHMA U MaT€pUaoB.

B mnane penienus 3aqa4 BOCIUTAHUS, PA3BUTHSI U COIMATN3AIUN 00YYarOIINXCS
NPUHSTHIC POTPAMMOH 110 XUMHUU TIOJIXOBI K ONPEACICHUIO COACP AHMS U TTOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT ((OPMUPOBAHNE YHUBEPCATBHBIX YUSOHBIX JCHCTBHIA,
UMEIONNX 0a30BOE 3HAUCHHUE ISl PA3JIMYHBIX BHJIOB JCATCIHLHOCTHU: PEIICHHSI IPOOIIEM,
MOKCKA, aHAINU3a U 00pabOTKK MH(GOPMAaILNK, HEOOXOAUMBIX IJIsi TPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIIENOBATENbCKON MESITENIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO
B MO3HAHUH XUMUHU.

B npakrtuke npenogaBaHus XMMUHM KaKk Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHHUsI
TaK ¥ Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus, IPH ONPENEICHUH COIepKaTeITLHON
XapaKTePUCTHUKH IIeJIeH M3yUCHHUS TIpeIMeTa HallpaBJICHUEM TIEPBOCTETICHHOW 3HAYMMOCTH
TPaJUIIMOHHO MPU3HAETCS OPMHUPOBAHUE OCHOB XUMHUYECKOW HAYKH KaK 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOM IEATEIHHOCTH YeJIOBEKa M KaK OJTHOTO U3
KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. C METOAUYECKOW TOYKH 3PEHUS TAKOU MOAXO0]T K
OTIpE/ICTICHUIO TIeJIeH H3yUeHUs PEAMETA SBISETCS BIIOJIHE OMPABIAHHBIM.

CornacHo TaHHOU TOYKE 3pEHUs IJIaBHBIMHU LIEJISIMU U3YUYEHUS PEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10-11 ki1.) siByIsSIFOTCS:



dbopMupoOBaHHE CUCTEMbl XUMHUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIIAIOIIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE MOHATHS,
dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHUE s13bIKa HAYKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

dhopmMupoBaHUE U Pa3BUTHE MIPEACTABICHUA 0 HAYYHBIX METOaX MO3HAHHUS BEIIECTB
Y XUMHYECKUX PeaKlnii, HeOOXOAUMBIX JUIS TPHOOPETEHUSI YMEHHI OPUCHTUPOBATHCS B
MHUPEC BCIICCTB U XUMHUUYCCKUX HBHGHHﬁ, HMCIOIIHNX MCCTO B IIPUPOAC,

B MPAKTHUYECKOU U MOBCETHEBHOMN KU3HU;

pa3BUTHE YMEHUHN U CIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
00BSACHEHHEM XUMUYECKOT0 SKCIIEPUMEHTA, COOJII0JICHUEM MPaBUIT O€30I1aCHOTO
oOpaleHus ¢ BeliecTBaMu.

Hapsny ¢ aTuM conepskarenbHas XapaKTepUCTHKA LIEJICH U 3a7a4 U3y4eHUs
npeaMeTa B MpOorpamMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMU MPHOPUTETaMU B CUCTEME cpeaHero obmero ooOpazoBaHus. CeroaHs
B IPENo/IaBaHUU XUMHHU B OOJIBIIIEH CTETIEHU OTAAETCS MPEANOUYTEHNE MTPAKTUYECKON
KOMIIOHEHTE COJIepKaHUsl OOy4YEHU s, OPUEHTUPOBAHHOM Ha MOJATOTOBKY BBIITYCKHHUKA
00111600pa30BaTEIbHOM OpraHu3aluu, BIaJCI0Mero He HabOpOM 3HAHUM, a
(yHKIHOHATIBHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH I YMEHUSIMU aKTUBHOTO
MOJYYEHHUSI 3HAHUI U IPUMEHEHHUS UX B PEAJIbHOW JKU3HU ISl PEIICHUS TPAKTUUYECKUX
3az1ay.

B 3T0i1 CBA3M IIpU M3yUYEHUHU NpeaMeETa « XUMUS» JOMUHUPYIOLIEE 3HAUEHUE
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

aganTays o0y4aromMxcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
(bopMHpPOBaHNE MHTEIUIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CAaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHSITUIO TPAMOTHBIX PELIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHECHUEM;

(opMHpoBaHKE y 00YUaIOIINUXCS KIIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIIM ),
MMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JIJI PA3JIMYHbBIX BUJIOB JEATEIbHOCTH: PEILICHHUS
npo0Jem, MorcKa, aHanusa u 00padoTKu nHMOPMAITUU, HEOOXOIUMBIX IS
NPUOOPETEHUS OIbITA ACSITEIBHOCTH, KOTOpask 3aHUMAET BaXKHOE MECTO B O3HAHUU
XUMUH, a TAKKE JIJI51 OTICHKU C TTO3UIMN HKOJIOTHYECKOM 0€30MMacHOCTH XapaKTepa
BJIMSIHUSA BEIIECTB U XUMUYECKUX MIPOLIECCOB HA OPraHU3M Y€JIOBEKa U IPUPOJAHYIO
cpeny;

Pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIIJIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO IPHUOOPETATh HOBHIE
3HAHUS TI0 XUMUHU B COOTBETCTBUU C )KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOIH30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl IOMCKA M aHAJIU3a Y4eOHOU 1
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHKEe U Pa3BUTHE Y OOYJAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIIEHUS, HA0OII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEO0OXOMMBI, B YACTHOCTH, TIPH IIAHUPOBAHUH U MPOBEJCHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHUE Y 00yYaromuxcs yOekIEHHOCTH B TYMaHUCTHYECKOW HAPaBICHHOCTH
XUMUH, €€ BAXXKHOU POJIM B PEILICHUH TTI00AIBHBIX MPOOJIEM pAllMOHATIBLHOTO



TPUPOIOTIOIH30BAHUS, TOTIOTHEHUS SHEPTETUIESCKUX PECYPCOB M COXPAHEHHS TPUPOIHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS

K TPUPOJIE U CBOEMY 370POBbIO, a TAK)KE IPUOOPETEHHS OIBITA UCIOJIb30BAHUS
NOJIyYEHHBIX 3HAaHUW ISl IPUHATHS TPAMOTHBIX PELIEHUH B CUTYalUSIX, CBSI3aHHBIX C
XUMUYECKUMU SIBJIICHUSIMH.

Lenu u 3a7aun U3ydeHus npeameTa « XUMHUD MOITYYUIN MOIPOOHYIO
METOJAMYECKYI0 HHTEpIIpeTaIuio B pasene «[lnanupyemble pe3yibTaTbl OCBOCHUS
POrpaMMbI 10 XUMHI», OJIaroapsi 4emy 00ecriedeHo YETKOE MPEICTABICHUE O TOM,
KAaKWe 3HaHHUS U YMEHUS UMEIOT NPSAMOE OTHOLLIEHUE K PeaTn3alui KOHKPETHOM LIEIIH.

B yuebHoM miiane cpeaHero oo1mero o0pa3oBaHus MpeaMeT « XUMUs» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPeIMETHOM 001acTh « EcTeCTBEHHO-HAay4YHbIE IPEIMETHDY.

OO0miee 4McIO0 YacoB, PEKOMEHJOBAHHBIX JUISI HM3Yy4YEHHs XUMUU — 68 4acos:
B 10 xiacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Hefeno).

COJEPKXAHHUE OBYUYEHUS!

10 KJIACC

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpenMer opraHvyeckod XHUMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHUE
B IIOJy4YEHHH HOBBIX BEILIECTB U MATEPUAJIOB. T€OpHs CTPOCHUSI OPraHUYECKUX
coenquHeHnit A.M. bytneposa, e€ ocHOBHbIE MOJ0KeHUs. CTPyKTypHBIE (POPMYJIbI
OpraHUYeCcKUX BeulecTB. [ 'omoiiorus, nsomepus. XUMHUECKas CBSA3b B OPraHUYECKUX
COCAMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpeacraBnenue o kinaccuukanmm opranudeckux BeniecTB. HomenknaTtypa
OpraHUYECKUX COCTMHEHUN (CUCTEMATUYECKasi) U TPUBHAIbHBIC HA3BaHUS BaYKHEHIITNX
MPEACTABUTENIEH KJIACCOB OPraHMYECKUX BEILECTB.

JKCNepruMeHTAJIbHbIE MEeTOAbI H3y4YeHHS BelleCTB M UX NMpeBpamieHni

O3zHakomiieHHe ¢ 00pa3liaMi OPraHNYECKUX BEIIECTB M MaTeprajaMu Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOICHNE U OTIMCAHKE
JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEILIECTB MPHU
HarpeBaHuM (IJ1aBJieHUEe, OOyTIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUH psifl. MeTaH U 3TaH — mpocTerme
MIPEACTABUTEIIN AJIKAHOB: (PU3NUECKUE U XMMUYECKUE CBOMCTBA (peaKIUuK 3aMEIICHUS U
TOPEHMUS), HAXOKJECHUE B IPUPOJIE, IOIyYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI PSiZl. DTUIIEH U MPONMIICH —
MPOCTEUIITNE TIPEICTABUTEININ aJIKCHOB: (PHU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI, TUIpATALIUK, OKUCIICHUS U MTOJIMMEpHU3aIun),
MOJIy4€HUE U IPUMEHEHUE.

Ankaauensl: Oytanuen-1,3 u metunOytaauen-1,3: crpoeHue, BaKHEHUIINE
XUMHUYECKUE CBOMCTBA (peakuus noimMepu3zannn). [lomydeHne CHHTETUYECKOTO
Kay4yKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUSI, TOMOJIOTUYECKUM psAll. ALIETUIICH —
MPOCTEUIITNHI TIPEICTABUTEIb aJIKUHOB: COCTaB, CTPOEHUE, (PM3MUECKUE U XUMHUECKHE



CBOICTBa (peaK Uy r'MAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMHU, TOPEHU),
NOJIyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocras, ctpoenue, pusnueckre 1 XMMUYECKHUE CBOMCTBA
(peakuuy rajJoreHUpOBaHUsl U HUTPOBAHMUS ), IOJyUYE€HUE U IPUMEHEHUE. 101)0a:
cocmas, cmpoenue, usuyeckue u Xumuyeckue ceoucmea (peakyuu 2an02eHUpo8anusl u
HUMpOBAanus), noayuenue u npumerenue. TOKCUUHOCTb apeHOB. ['eHeTnyeckas CBA3b
MEXAY yTIE€BOAOPOIAMHU, MPUHAICKAIUMU K Pa3IMYHBbIM KJIACCAM.
pupoanrnie UCTOUHUKY YTIIEBOAOPO0B. [IprpoanbIil ra3 u nomyTHbIe HEPTIHBIC Ta3bl.
Hedts u €€ npoucxoxnenue. Criocoobl nepepadoTKu He(TU: IEPETrOHKA, KPEKUHT
(TepMHUYECKH, KaTaTUTHUECKUI ), mupoiu3. [IpoaykTel mepepaboTku HEPTH, UX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yrojib U NpOIyKThI €ro
nepepaboTKu.

BKCHepHMeHTaHLHLIe METOAbI U3YICHHUA BCIICCTB M UX HpeBpaIIIEHHﬁ
O3HakoMJIEHHE C o6pa3uaMI/1 mIacTMaccC, KaydyKoB U pC31HbI, KOJIJICKIIUN «HC(bTB»

)51 ((YFOJII)>>, MOACIUPOBAHNUC MOJICKYIJI YITICBOAOPOAOB U I'aJIOTCHOIIPONU3BOAHBIX,
IIPOBCACHUC HpaKTI/I‘leCKOﬁ paﬁoTblI IMOJIYUYCHHC OTUJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHble 3a1a4n

Brraucnenns mo ypaBHEHHIO XUMUUECKON peakuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJ/IHOTO BEIECTBA WM NPOyKTa PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O M3 UCXOJIHBIX BEIIECTB WJIM IIPOTYKTOB PEAKIINH).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJI: CTPOCHHE, (PU3HUECKUE U
XUMHUUYECKUE CBOMCTBA (peaklMK C aKTUBHBIMU METAJIJIAMHU, TaJIOT€HOBOIOPOIaMH,
rOpeHHe), MpUuMeHeHue. BoIopoIHbIE CBSI3U MEXKTYy MOJIEKYJIaMu CIUPTOB. [lelicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHbi€ CIUPTHL. DTUIICHIJIMKOJIb U TJIMLEPUH: CTPOCHUE, (PU3UUECKUE U
XUMHUUYECKUE CBOMCTBA (B3aUMOAECHCTBHUE CO MIECTOYHBIMU METAJUIAMU, KaU€CTBEHHAs
peakiys Ha MHOTOAaTOMHBIE CIUPTHI). [leficTBUe Ha opraHu3Mm uesnoBeka. [Ipumenenue
IJIMLEPUHA U ITUIICHTJIUKOJISL.

deHo: CTPOCHHE MOJICKYJIBI, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA. TOKCHIHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerunbl u kemonsl. Dopmanbaeru, aeTanbIerui: CTpoeHue, puzndyeckue u
XUMHUYECKUE CBOMCTBA (PEaKLUK OKUCIIEHUSI U BOCCTAHOBJICHUS, KAUECTBEHHbIE
peaKkiuu), NoJly4YeHUEe U MPUMEHECHHUE.

Ayemon: cmpoeHue, guzuueckue u XumuyecKue ceotcmea (peaxkyuu OKUCIeHUs u
80CCMAHOBGIIEHUS), NOTIYYEHUe U NPUMEHeHUe.

OnHOOCHOBHBIE TPEETbHBIC KAPOOHOBBIC KHCIOThI. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTPOCHHE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJlacca KUCIIOT, peakius dTepudukaium), moaydeHue u npumeHenue. CreapuHoBasi U
OJICMHOBASI KUCJIOTHI KaK MPEACTABUTEIH BBICITUX KaPOOHOBBIX KHCIOT. Mblja Kak COIH
BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEUCTBHE.

Crnosxxnble 2UpBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas poab )KUPOB.

VYrieBoabl: cocTaB, KilacCU(PUKaNUs yTIIeBOJAOB (MOHO-, TU- U TIOJTUCAXAPHUIBI).
['moko3a — mpocTeitimii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3ndYecKue



u XHMHYECKHE CBOMCTBa (B3aumojiericTBue ¢ ruapokcuaom meau(ll), okucnenue
aMMMaYHBIM pacTBOpoM okcuja cepedpa(l), BocctaHoBIeHHE, OPOKEHHE TIHOKO3bI



HaX0XJIEHUE B TIPUPO/IE, MPUMEHEHHE, Oroorudeckas poiib. otocunres. Opykro3a
KaK M30Mep TITFOKO3HI.

Caxaposza — npedcmagumenvb OUcaxapuoos, 2uopoau3, HaxoHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman u nenitosno3a Kak npupoiHbie moauMepsl. CTpoeHue Kpaxmaia u
EJUTI0NI03bl. DU3NYECKHUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAS
peaKIus ¢ UOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHUSsI BEIeCTB M UX MpeBpallleHui

[IpoBenenue, HaOIIOEHUE U ONMMCAHKUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKHUCIEHUE ATaHOJIA
okcunoM meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICUCTBUE TIUIIEPUHA C
ruapokcuom meau(Il)), anbaernoB (OKUCIEHHEe aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) u ruapoxcugom meau(ll), B3aumoaelicTBue Kpaxmalia ¢ HOJ0M),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuérHble 3a1a4u

Brluucienus no ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEUIECTBA WM MPOAYKTa PEAKIMU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOJYKTOB PEAKIIMH).

A3oTcoaep:Kaliue OpraHnyecKue coenHeHUus

Amunol. Memunamun u auuiun.: cocmas, cmpoenue, Qusudeckue u Xumuieckue
ceolicmea (copenue, 83aumooeticmaue ¢ 8000U U KUCTOMAMU,).

AMMHOKHCIIOTBI Kak aM(pOTepHbIC OpraHndeckue coequHeHus. dusndyeckue n
XUMHUYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha MpUMeEpe IIUIMHA). bromorndeckoe 3Ha4eHUE
aMHUHOKHUCIOT. [lenTusl.

benku kak npupoaHbIe BBICOKOMOJICKYIJISIPHBIE coeiuHEeHUS. [lepBruHas,
BTOPHYHAS U TPETUYHASI CTPYKTypa O€IKOB. XUMHUYECKHUE CBOMCTBA OEITKOB: THAPOJIN3,
JeHATypalns, Ka4eCTBCHHBIC PEaKIINK Ha OCITKH.

JKCNepUMEHTAJbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpPallleHu il
HabGnronenue u onrcanue 1eMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEITKOB
IIPY HarpeBaHWU, I[BETHBIE PEAKITUU OEIIKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIDHBIX COCAMHCHHN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIICHD MOJTMMEPH3AIIUH, CPEIHSS MOJICKYIISIpHAS
Macca. OCHOBHBIE METO/IbI CHHTE3a BRICOKOMOJICKYJISIPHBIX COSAMHEHUIN —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

IInacmmaccol (noausmunen, NOIUNPONUILEH, NOTUBUHULXIOPUO, NOJUCHIUPOTL).
Hamypanvhoiti u cunmemuuecxkue kayuyxu (6ymaouerosbwlii, X10ponpeHo8ulll U
uzonpenosylii). Bonokna: namypanonvle (X10N0K, wepcmy, WENK), UCKYCCMBEHHble
(ayemammuoe 80JI0KHO, BUCKO3d), CUHmMemuyecKue (KanpoH u 1a6cam).



IKCIEePUMEHTATbHbIE METOABI M3YUYCHHUS BelIeCTB M UX MPeBPaLlleHUH
O3zHakoMmiIeHHEe ¢ 00pa3amMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

Me:xnpeaMeTHble CBSI3H

Peasmmzanust MeXNpEeIMETHBIX CBSA3EH NPU HU3YYEHUHU OPraHUYECKOW XUMHUU
B 10 kJacce ocylecTBISETCS Yepe3 UCIIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHbIX
NOHATUH, TAK U OHATHM, ABJISIONIMXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBeHHO-HAYYHbIE TIOHATHUS: IBJICHUE, HAYUHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPUs, aHAJIN3, CUHTE3, KJIacCU(UKALINA, IEPUOANYHOCTD, HAOJIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®duznkKa: MaTepHsi, SHEPIHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI
YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PUINYECKHE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorus: kierka, opranusm, ouocdepa, 0OMeH BEIIECTB B Opranu3mMe, (OTOCUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (O€JIKU, YITIEBOIbL, )KUPbI, (DEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbL, TOJIE3HBIE UCKOIIAEMbIE, TOILIIUBO,
PECYPCBL.

TexHoO0rus: NUIIEBbIE TPOAYKThI, OCHOBBI PALIMOHAIBHOTO ITUTAHUS, MOIOIIME
CpEnCTBa, JIEKAPCTBEHHBIE U KOCMETUYECKUE MTPENapaThl, MaTEPUAIIbI U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMUHU

XUMHUUYECKH 37IeMeHT. AToM. SApo aToma, U30TOMBI. DIIEKTPOHHAs 000I0UKa.
DHepreTHYecKue YPOBHHU, IOyPOBHU. ATOMHBIC OpOHUTAIIH, S-, P-, d- SIIEMEHTHI.
Oco0eHHOCTH pacTpeIeIeHHs JIEKTPOHOB MO OpOUTAJISIM B aTOMaXxX 3JIEMEHTOB MEPBBIX
YETBHIPEX MEPUO0B. DIECKTPOHHAS KOH(DUTYypaIrs aTOMOB.

[Tepnonnueckuii 3akoH u [lepuoauueckas cucrema XuMH4eckux 3semMeHToB J[. M.
MenneneeBa. CBsi3b IEPUOINUECKOTO 3aK0HA U [lepuoandeckoi cuCTeMbl XUMHUYECKUX
anemeHToB [I.U1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOKHBIX BEILIECTB MO IpynnaM U repruogaM. 3HaueHUe NMepruoUIECKOro
3aKOHA B pa3BUTUM HAYKH.

CrpoeHnue BeniecTBa. XUMUYECKas CBSI3b. Bubl XuMHUeCKOM CBSI3U (KOBaJIECHTHAs
HETOJISIPHAS U TIOJISIpHAs, MOHHAs, MeTaJTHYecKas ). MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM XMMHUYECKOM CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsI3b. BasieHTHOCTB. DIIeKTPOOTpHUIIATeTbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KaTHOHBI
Y QHUOHBI.



BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUNA KPUCTAINYECKOW PEIIETKH.

[TonsaTHE O TUCTIEpCHBIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus Heoprannueckux coeanHenuii. HomeHnkiatypa HeopraHn4eckux
BEILIECTB. | 'eHETUUECKAsI CBA3b HEOPTAHMYECKUX BEIIECTB, IPUHAICKAIINX K
Pa3IMYHBIM KJIaccaM.

Xumnueckas peakiusi. Knaccudukanus XUuMUYECKUX peakiuii B HEOpraHU4eCKOM
Y OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHS] MAcChl BEIIECTB, 3aKOH COXPaHEHUS U
[PEBPAILECHUS SHEPTUH MPU XUMUYECKUX PEAKIUX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3ndHbIX (pakTopoB. OOpaTuMble
peakuuu. XUMHUYECKOe paBHOBeCHE. DaKTOPBI, BIUAIOIIKE HA COCTOTHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektponutryeckas nuccouuanus. CHIbHBIE U clladble 31eKTpouThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHas, lenouHas. [lonamue o
68000pooHom nokazamerne (pH) pacmeopa. Peakuyuu nonHoro ooMena. I uoponus
HeOpeaHu4ecKux u OpeaHudeckKux 6eujecms.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE peakuu. [lonamue 00 snekmponusze
pacniaeos u pacmeopos coneu. llpumenenue snexkmponusa.

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUs] BellleCTB M UX MpeBpPallleHuH

HemoHncTpanus tabnun «Ilepuonuyeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa», U3y4eHUE MOJENEH KPUCTAJUIMYECKUX PEIIETOK, HaOIOeHUE
U OINHCAHME IEMOHCTPALIMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa30KEHNE MEPOKCUAA
BOJIOPO/Ia B IPUCYTCTBUM KaTaau3aTopa, ONpeIeIeHUE CPelbl paCTBOPOB BEUIECTB C
MOMOILBIO YHUBEPCATBLHOTO UHANKATOPA, PEAKIMA HOHHOTO OOMEHA), MPOBEICHUE
MPaKTUYECKON paboThl «BiusiHue pa3audHbIX PaKTOPOB Ha CKOPOCTh XUMUUYECKON
peaxkuum».

PacuérHble 3a1aun

Pacuétel 10 ypaBHEHUAM XUMHUUYECKUX PEAKLIUHI, B TOM YHUCIIE TEPMOXUMUYECKUE
pacu€Thbl, pacu€Thl C UCIIOJIB30BAHUEM MTOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heopranuuyeckass xumust

Hewmetamnbl. [lonoxxenne HemeramioB B [lepuogudyeckoi cucteMe XMMHUYECKUX
anemenToB /.. MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB. DU3nyecKre CBONCTBA
HEMETaJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMEpPe KUCIIopoia, cephl, pocdopa u
yriiepona).

XUMHUYECKHUE CBOMCTBA BaXKHEUIIIMX HEMETAJIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoia u KpeMHHUS ) U UX COSAMHEHUN (OKCHUIO0B, KUCIOPOICOACPKAIINUX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IpuMeHeHnEe BaXKHEUIIINX HEMETAJIOB U UX COCIUHEHUM.



Merannel. [lonoxenune Mmetaios B [leproanueckoi CUCTEME XUMHUYECKUX
anemenToB /.. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0YEK aTOMOB
MeTauioB. O0mue Guznyeckne cBoiicTBa MeTaIOB. CIIJIaBbl METAJIJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPHM, Kaaui, KaJblMi, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUH.

OOGmue crocoObl MOMydYeHHUs MeTauioB. Memannypeus. Kopposus memannos.
Cnocobul 3auyumsl om xopposuu. IIpuMeHeHre METalIoB B OBITY U TEXHHUKE.

BKCHepI/IMeHTaHLHLIe METOAbI U3YICHHUA BEIIECTB U UX npeBpameHnﬁ

HBy‘IeHI/IC KOJIJICKIIUH «Mertamisl u CIIIIaBbI», 06pa3u013 HCMCTAJJIOB, PCHICHUC
9KCIICPUMCHTAJIbHBIX 34144, HEI6J'IIOI[CHI/IG H OIMMCAaHNC NACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BBaHMOHCﬁCTBHe I'mApoOKCHuaa aJIIOMHUHUA C paCTBOpaMHU
KHCJIOT U HICJ'IO‘-ICI\/'I, Ka4CCTBCHHLIC PCAKIINH HA KAaTUOHBbI MeTaJ'IJ'IOB).

PacuéTHble 3aga4n

Pacuétel maccel BemecTBa niin 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BbEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BELIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIUH, €CIIA OJHO U3 BEIIECTB
UMEET NMPUMECH.

XuMuA ¥ KU3HD

Ponp xuMum B o0O0€CHEUEHHH OHKOJOTHMYECKON, JHEPreTMUYEeCKONM W IHINEBOMH
0€30MacHOCTH, PA3BUTUU MEAUIMHBI. [[oHATHE 0 HAYYHBIX METOaX MO3HAHUSI BEIIECTB
Y XMMUYECKUX PEaKIUH.

[Ipencrapienus: 06 0OMIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIJICHHOTO MOTYy4YEeHHS
BaXKHEUIIINX BEIICCTB.

YemoBek B MUPE BEIIECTB U MATEPHUAIOB: BAKHEUIIINE CTPOUTEIIbHBIE MaTEpHUAIIbI,
KOHCTPYKIIMOHHBIE ~ MAaTEPHUAIIBI, KpacKM,  CTEKJIO, KEpaMHUKa,  MaTepuabl
JUISL DIICKTPOHUKH, HAHOMAaTEpHaslbl, OPTaHMYECKUE U MUHEPAIbHBIC YI0OPCHHMS.

XuMHSIT W 3J0pOBbE UEJIOBEKAa: TMpaBWia MCIOJIb30BAHUS  JIEKAPCTBEHHBIX
npenapaToB, IpaBuja 0€30MacHOTO HCIOJb30BaHMUS TIpPErapaToB OBITOBOM XHMHHU
B ITOBCEJIHEBHOM JKU3HU.

MexnpeaMeTHbie CBA3H

Peanuzanus MexXnpeMeTHBIX CBsI3el TPU U3yYCHUH O0IIIeH N HeOPTraHUYECKON
xumuH B 11 Kitacce ocyIecTBIsSeTCs Yepe3 UCIOIb30BaHUe KaK OOIINX €CTECTBEHHO-
HAYYHBIX TTOHATUH, TaK Y MOHITUN, SIBISIONIMXCS CUCTEMHBIMHU JIJT OTIICJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CUHTE3, Kilaccu(uKalus, NepruoguIHOCTb, HA0JI0IEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNUE, SBJICHUE.

dusuka: MaTepusi, JHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOTI,
PaZ0aKTUBHOCTb, MOJIEKYJIA, JHEPTE€TUYECKUI YPOBEHD, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, PU3NUYECKHUE BEIMUYMHBI U €TUHULIBI UX U3MEPEHHUS,
CKOpOCTb.



buonorus: knerka, opranusM, 3KocUcTeMa, Ouocdepa, MakKpo- U MUKPOIJIEMEHTHI,
BUTaMMHbI, OOMEH BEILIECTB B OPraHu3Me.

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAeMbI€, TOTUIUBO,
pecypcehl.

TexHoJIoTus: XUMHUYECKas MPOMBIIIUIEHHOCTh, METAJUTYPIHsi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUAIIOB, CEIbCKOX035MCTBEHHOE TPOU3BO/ICTBO, MUILIEBAs
MPOMBIILICHHOCTb, (papMaleBTHUECKas MPOMBIIUICHHOCTh, TPOU3BOJICTBO
KOCMETHUYECKHX IMPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHUS
00yUaIOIIMMUCS MPOTPAMM CPEAHETO 0011Ier0 00pa3oBaHusl (JIMYHOCTHBIM,
MeTanpeaMETHBIM U PpeAMETHBIM). HayuHo-MeToanueckoil OCHOBOM A1 pa3paboTKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS ITPOTrPaMM CPEIHETO 00IIEero 00pa3oBaHus
ABJIETCS] CHCTEMHO-AEATEIBHOCTHBIN OIXO/I.

B COOTBETCTBUU C CUCTEMHO-JEATEIBHOCTHBIM ITOAXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeAMETa «XUMHUsD Ha YPOBHE CPEIHEr0 OOIIETo
00pa3oBaHMsI BBIJIETIEHBI CIEAYIOIINE COCTABISIOLINE:

OCO3HaHHE O0YYAIOIIUMHUCT POCCUMCKON IPaskTaHCKON UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHUIO;

HAJIMYUe MOTUBAIIUU K O0yYECHHUIO;

LEeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUI JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTH 00YyYaroIIMXCsl pyKOBOJICTBOBATHCS B CBOEH
NEeATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMHU, MPUCYIIIUMHU 1IEJIOCTHOM
CUCTEME XMMHUUECKOro 00pa3oBaHus;

HaJM4Ke MPAaBOCO3HAHUS SKOJOTUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIH
U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa « XUMHUS TOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIIUTATEIbHON AESITENbHOCTA B COOTBETCTBUU C TYMaHUCTUYECKUMH,
COILMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€aJIaMU POCCUNUCKOTO
TPaKJAHCKOTO 00IIEeCTBa, MPUHATHIMU B O0IIIECTBE HOPMAaMH U MPABUJIAMHU TTOBEICHUS,
CIOCOOCTBYIOLIMMU MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O
CTAHOBJICHUS JINYHOCTH O00YYarOIIMXCS.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS MPEAMETA « XUMHUSD» OTPAXKAIOT
c(hOpMHPOBAHHOCTH OIBITA MO3HABATEIHPHON U IPAKTUIECKON IEATETbHOCTH
oOyyaromuxcs Mo peajin3aluy NPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpakIaHCKOTO0 BOCIIMTAHMS

OCO3HAHUS OOYJAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;



IIPEJACTABJIEHUS O COLIMAJIbHBIX HOPMAaX U MPABUIIAX MEKJIMYHOCTHBIX OTHOILIEHUN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JACSATEIBHOCTHU MIPU CO3TAHUH YICOHBIX
MPOEKTOB, PEIICHUHN YUYEOHBIX U TTO3HABATEIbHBIX 33/1a4, BBIMOJTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U
apryMEHTBI JIPYTUX IIPU aHAIU3€ PA3JIMYHbIX BUJIOB YUEOHOU 1€ TEIHHOCTH;

2) MATPUOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOI'O OTHOIIICHUS K HCTOPUUECKOMY U HAYyYHOMY HACIIEIUIO
OTE€YECTBECHHON XUMMHHU,

YBaKEHUS K MPOIECCY TBOPUYECTBA B 00JACTH TCOPUH U MPAKTHIESCKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSA TOTO, YTO IOCTHKEHUSI HAYKH €CTh pPe3yJIbTaT
JUTHTEIIbHBIX HAOI0IEHNH, KPOTIOTIUBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, TOCTOSTHHOTO
Tpy/Zla YYEHBIX U MPAKTUKOB;

MHTEpECA U MO3HABATEIIbHBIX MOTUBOB B IMOJIYYCHUHU U TTOCIICAYIOIIEM aHAJIN3E
nH(pOpMaINH O MEPEIOBHIX JOCTIKEHHUSIX COBPEMEHHON OTEUYSCTBEHHOM XUMHH;

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHUA:

HPAaBCTBCHHOI'O CO3HAHM:A, OTHYICCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH OOCHMBATL CHUTyallMM, CBA3AHHBIC C XHUMHUYCCKHMMMU SBJICHUSAMU,
" IPUHHUMATb OCO3HAHHBIC PCIICHNA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMEI
N NCHHOCTH,

T'OTOBHOCTH OLICHUBATH CBOE IMMOBCACHHC U ITOCTYIIKHM CBOHX TOBapPIIlleﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBLIX H IIPABOBLIX HOPM M OCO3HAHHC HOCJ'I@IICTBI/II\/'I OTHUX ITOCTYIIKOB,

4) hopMupOBaHUS KYJbTYPHI 310POBbSI:

MMOHUMAaHUS LEHHOCTEHN 3J0pOBOTO U 0€30MacHOro 00pasza )K13HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY
3J10POBBIO;

coOro/IeHrs MpaBuil 6€30MacHOr0 0OpaIleHUs C BEIECTBAMHU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHUMAaHUS EHHOCTH MPAaBWJI UHIMBUIyAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO
NOBEACHUS B CUTYAILUIX, YTPOXKAOIIMX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHMS NOCIEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpya10BOr0 BOCIMTAHUS:
KOMMYHHUKATHBHON KOMITETCHTHOCTH B Y4eOHO-HCCIIEA0BATEIILCKOM
JESITETLHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM U APYTHX BHAAX ACATEILHOCTH,
YCTaHOBKH Ha aKTHBHOE Y4aCTHE B PEIIEHUH MMPAKTHUCCKUX 3a7au COIIHAIbHOM
HampaBJIeHHOCTH (B paMKax CBOEro Kjacca, IIKOJIb);
HHTEpECa K MPAKTHYECKOMY H3ydeHHMIO Mpo(eccHil pasIudHOro poja,
B TOM YHCJI€ HAa OCHOBE IPUMEHEHHUS TIPEIMETHBIX 3HAHHUH 110 XMMHUH; YBAKCHHS K
TPyay, JIOASM TPYAa U pe3ylibTaTaM TPYA0BOM AeSITeIbHOCTH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MHAMBHYaIbHON TPACKTOPHH 00pa30BaHus,
Oyayiel npodeccuu u peanr3ali COOCTBCHHBIX )KU3HEHHBIX IIJIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB M MOTPEOHOCTEMH
00I1IeCTBA;



6) 3K0JIOrHYeCcKOro BOCIIMTAHHUS:

HKOJIOTMUYECKHU LEIeCO00Pa3HOro OTHOUIEHHS! K IPUPOJE, KaK UCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMaHUs TJ100aJIBbHOTO XapaKTepa KOJOTHYECKUX POOIIEM, BIUSHHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUsl HEOOXOAMMOCTH UCTOIb30BaHUS TOCTHKEHUN XUMUU JJIs1 PELLICHUS
BOITPOCOB PAILMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS NEHCTBUM, IPUHOCSIIMX Bpel OKPYKAOLIEH ITPUPOJHOM
cpele, yMeHUs POTHO3UPOBATh HEOJIArONPHUATHBIE IKOJIOTUYECKUE TTIOCEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIM4YXs Pa3BUTOTO 3KOJOTUYECKOIO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYPBI,
OIIBITA IEATEIBHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMU B [I03HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAIbHON MPAKTUKE, CIOCOOHOCTH U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHOU MPAKTUKU;

NOHMMaHUs CHEU(PUKNA XUMUU KaK HAyKH, OCO3HaHUs €€ posid B GOPMUPOBAHUU
PaLMOHAIBLHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUH 1IEJIOCTHOTO IPECTABIECHUs 00
OKpYKaroIleM MUpPE KaK O €IUHCTBE MPUPObI U YEJIOBEKA, B IO3HAHUU IPUPOTHBIX
3aKOHOMEPHOCTEW 1 PEIICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

yOS)KIEHHOCTH B 0CO00I 3HAUMMOCTH XMMHUH ISl COBPEMEHHOMN IMBUIIM3AIHN: B €€
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH U BAYKHOM POJIM B CO3/IaHUN HOBOM 0a3bl
MaTepHAIbHON KyJIbTYPBI, PEIICHUN TJIO0ATBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTETHYECKOM, TTUIIIEBOH U SKOJIIOTHYECKOI 0€30MacHOCTH,
B Pa3BUTUU MEAUIIMHBI, 00ECTIEYEHUH YCIOBUN YCIIEUTHOTO TPYJa U SKOJIOTHUECKU
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMaHUS CYLTHOCTH METOOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJTy4aeMble
3HAHWS JJIA aHAIU3a U O0BSICHEHUS SIBICHUI OKPYKAIOMIETO MUPA U MPOUCXOSIINX
B HEM M3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKITFOUEHHUS HA OCHOBE HAYYHBIX
(aKTOB ¥ MMEIOIIUXCSI TAHHBIX C IEIBI0 TOTyYEHUs JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATEIBHO MCIIOJB30BaTh XUMUYECKUE 3HAHUS AJIs1 PEeILICHUS
npo0JieM B PeaTbHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IOJIyY€HHUIO HOBBIX 3HAaHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/Aa B pa3IMuHbIX chepax npodheccuoHanbHOU
JESITEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOr0 MpeaMeTa « XUMUs» Ha
YpOBHE CpeHero 001ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIE 7151 POPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIUXCSA MEKIUCIUTUIMHAPHBIC
(MexrnpenMeTHbIe) O0IIeHAaYYHbIE IOHATHS, OTPAXKAIOIIUE LEITOCTHOCTh HAYYHON KapTUHbI
MHpa U celu(UKy METOI0B TO3HAHUS, UCIIOJIb3YyEMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, SHEPI U, SIBJIEHUE, POLIECC, CUCTEMA,
Hay4yHbIN (haKT, IPUHLIKII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIEIOBAHNUE,
HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCaJbHbIE YUeOHbIE 1eHCTBUS (TI03HABATEIbHbIE, KOMMYHHUKATHBHBIE,
peryJiaTuBHbIE), oOecneunBaronme GopmMupoBanue PyHKINOHATBHON IPaMOTHOCTH U
COLIMAJILHOW KOMIIETEHIIMH 00YYaroIIuXCs;

CIIOCOOHOCTH 00YYaOIIMNXCS UCIIOJIb30BAaTh OCBOCHHBIE MEKIUCLIUIIIIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B TI03HABATEIBHON
Y COLIMAIbHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIaJCHHE YHUBEPCATbHBIMU
y4eOHBIMHU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eUCTBUS
ba3oBble Jiornueckue aeicTBuA:

CaMOCTOSTEIIbHO (DOPMYIMPOBATh M aKTyaJTU3UPOBATh IIPoOIeMy, BCECTOPOHHE €&
paccMaTpUBaTh;

ONPEAETATH LEIU AEATCIbHOCTH, 3aJ1aBasi MApAMETPhI U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HNCIIOJIB30BaTh HpI/I OCBOCHHH 3HaHI/II\/’I HpI/IéMBI JIOTHYECKOTI'O MBIIIJICHHS — BBIACIIATH
xapaKTepHLIe HpI/I3HaKI/I HOHSITPIIZ n y(ZTaHaBJ'II/IBaTB HUX B3aUMOCBs3b, UCIIOJIB30BATh
COOTBCTCTBy}OH_II/Ie IIOHATHUA I 06’L$ICHCHI/I$I OTIACJIBbHBIX q)aKTOB n HBJIGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KIIACCU(UKAITUN BEIIECTB U XMMUYSCKHUX
peaKLHnii;

YCTAHABIIMBATh MPUYMHHO-CIJICICTBECHHBIE CBSI3U MEX/y U3YyUYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJCHUS (MHAYKTUBHbBIC, IEyKTUBHBIE, 10 aHAJIOTHH ),
BBISIBIIATh 3aKOHOMEPHOCTH Y MMPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSIX,
bopMyJIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOLIECCE MMO3HAHUS, UCTIOJIb3YEMbIE B XUMHUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBIBATH MOJICTHHBIC MPECTABICHUS — XUMUYCCKHM
3HaK (CUMBOJI) 2JIEMEHTA, XUMHUYECKast opMyJia, ypaBHEHUE XUMHUUECKON peaKInu —
MIPU PEIICHUU YYeOHBIX MTO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh
Ha3BaHHBIEC MO/JICJIbHBIE TTPECTABICHUS JJIsI BBIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aEMBbIX BEIIECTB U XUMUYECKUX PEAKLIHM.



Bba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;
bopMyIMpPOBATH IEIH U 33]]a4U UCCIEI0BAHUS, UCTIOJIb30BATh IMOCTABJICHHBIC U
CaMOCTOATENBHO C(POPMYITMPOBAHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI IS (JOPMHUPOBAHUS THIIOTE3HI IO IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUI;

BJIaJICTh HABBIKAMH CAMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEACHUS
YYECHUYECKHUX SKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJI0M
poIiecca, CaMOCTOSITEIBHO TTPOTHO3UPOBATh €T0 Pe3yIbTat, (hOpMYIUPOBATH
000011IeHNs ¥ BBIBOIBI OTHOCUTEIBLHO JJOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICA0BaHU,
COCTaBJISITH OOOCHOBAHHBINA OTYET O TPOJCIIAHHON paboTe;

IpUOOpPETaTh OMBIT YUYCHUICCKON UCCIICIOBATEILCKON U TPOCKTHOM
NEATEIIBHOCTH, MPOSIBIIATH CHOCOOHOCTh M TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4d, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB ITO3HAHUA.

Pabora c nndopmanmueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUHUKAX MH(POPMALUH (HAy4YHO-TIOIMYJIIpHas
JUTEepaTypa XUMUYECKOTO CO/IEp KAHUsL, CIIPABOYHBIE TOCOOUS, pecypchl HTepHeTa),
aHaAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJOB U (POPM MpEACTaBICHUS, KPUTUIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;

(opMyIIMpPOBATH 3aMPOCH] U IPUMEHSITH PA3IUUHbIE METOABI IIPU IOUCKE U OTOOpE
uHpOpMaIu, HEOOXOAUMOM JJIs1 BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCIOJB30BaHUS HHPOPMALITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BRIOUPATh ONTUMANIbHYIO (POpMY MpecTaBlIeHus HH(popManuu
(cxemsl, rpauKu, TUarpamMmbl, TAOJIUILIbI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPH pabOTE C XUMUUECKON
uHdopMaIuet: TPUMEHSITh MEXIIPEeIMETHbIE ((PU3NUECKHEe U MATEMAaTHUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISTHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIbHBIC y‘leﬁﬂble JefcTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI B XOC TUAIOTA W/ HJTH
JUCKYCCHH, BBICKA3bIBATh HJIeH, (POPMYJIMPOBATH CBOH MPEIOKECHUS OTHOCUTEIIHHO
BBITIOJTHCHHMS TIPEIJI0KEHHOM 3a/1a4u;

BBICTYIIATh C ITPE3CHTAINCH PE3yJIbTATOB IIO3HABATEIILHOU JACATCIILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOIHCHHH
XUMHYECKOTO DKCIICPUMEHTA, MPAKTUISCKOW PabOTHI 10 UCCIICIOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, pEaIU3alNH yIeOHOTO MTPOSKTa U (hOPMYJIUPOBATH BHIBOJIBI TIO
pe3yJbTaTaM IpOBEIEHHBIX UCCIICI0BAHU My TEM COTIACOBAHMUS TIO3HIIUN B XOJ1€
o0cyxaeHus 1 0OMeHa MHEHHUSMH.



PerynsiTuBHBbIE YHUBeEpPCAJbHBbIE YUeOHbIE TeHCTBUS

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISTH CBOIO [TO3HABATEIBHYIO
JeSITeNIbHOCTD, ONpeAessis e€ e U 3aa4ui, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATH MPEASaraéMblid aJrOpUTM JICHCTBUI MTPU BHIMOJIHEHUN YUYECOHBIX U
MCCJIeI0BATENbCKUX 3a]1a4, BHIOUpaTh Haubosee 3(hPEeKTUBHBIN CIOCOO UX PEILICHUS C
y4€TOM IOJIy4YEeHHUsI HOBBIX 3HAHHM O BEIIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTH HAa OCHOBE CaMOaHajn3a u
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckas XuMus» OTPaKaroT:

c(hOpPMHUPOBAHHOCThH MPEJICTABICHUN 0 XUMHUYECKON COCTABIISIOIIEH €CTECTBEHHO-
HAyYHOH KapTHUHBI MHUpPa, POJIM XUMHUU B TIO3HAHUU SBJICHUN TIPUPOJIBI, B GOPMHUPOBAHUHT
MBITIUICHUS ¥ KYJIbTYPbl TUIHOCTH, €€ (yHKIIMOHAILHONW TPAaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUS MTPAKTUISCKUX 3a/1a9 U SKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO U PUPOJTHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHWUM, KOTOPAsS BKIIFOYAET: OCHOBOIOJIAratoIINe
MOHATHS (XUMHYECKUH JIEMEHT, aTOM, DJICKTPOHHAs 000JI09Ka aTOMa, MOJICKYJIa,
BaJICHTHOCTD, JICKTPOOTPUIIATEILHOCTh, XUMUYECKAs CBSI3b, CTPYKTYpHas hopMyia
(pa3BépHyTas U COKpaIIEéHHas), MOJIb, MOJIIPHAs Macca, MOJIIPHBIA 00BbEM, YTIIEPOTHBIH
CKeJIeT, (yHKITMOHAIbHAS TPYIINA, PauKal, H30MEPHs, H30MEPbI, TOMOJIOTUYECKHUM PsfI,
TOMOJIOTH, YTJIEBOIOPOBI, KUCIOPOI U A30TCOAEPKAIINE COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS); TCOPUU U 3aKOHBI
(Teopus cTpoeHus opranndeckux BemectB A.M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SA3bIK XUMUU; MUPOBO33PEHYECKHUE 3HAHMUS,
JIe)KaIre B OCHOBE MOHUMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(haKTOJIOTUYECKHUE CBEACHUS O CBOMCTBAX, COCTaBE, IMOJTYUYCHUH B 0€30IaCHOM
MCIIOJIb30BaHUHM BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM
JICSITCIIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE NPU3HAKUA TIOHSTHH,
yCTaHABJIMBAaTh WX  B3aUMOCBSA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE  MOHATUSA
MIPYU OMUCAHUM COCTABA, CTPOCHHUS U MPEBPAIEHUN OPraHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh  YMEHHM HUCII0JI30BATh XAMHAYECKYIO CUMBOJINKY
JUJISl COCTABIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM )
dbopMyJ1 OpraHMYECKUX BEIIECTB U YPABHEHUM XUMUYECKUX PEAKINi, N3rOTaBINBaTh
MOJEIA MOJIEKYJI OPraHUYECKUX BEIIECTB I MILIFOCTPALUA UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHABIMUBATh MPUHAIJICKHOCTh U3YUECHHBIX
OPraHUYECKUX BEIECTB MO UX COCTABY M CTPOCHUIO K OMPEACIIEHHOMY KJacCy/TpyIie



coeuHEeHH (YTIeBOJOPOIbl, KUCIOPO U a30TCOIEpIKaIle COeITMHEHUS,
BBICOKOMOJIEKYJISIPHbIE COEJUHEHMST), 1aBaTh UM Ha3BaHUS 0 CUCTEMaTHYECKOU
nomenkiatype (IUPAC), a Taxxe npuBOAUTH TPUBHUAJIbHBIEC HA3BAHUS OTACIIbHBIX
OpraHUYECKUX BELIECTB (3THIIEH, IPONUIIEH, alleTUIIEH, STUIICHTJIMKOJIb, TIIULIEpUH, (PEeHoI,
dbopmanbaerus, aneranbAerul, MypaBbuHas KUCJIOTa, YKCYyCHas KUCIO0Ta, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAsI KUCJIOTA, TITI0K03a, PPyKTO3a, Kpaxmall, LeJUTI0JI03a, TIHIIUH);

c(OpPMUPOBAHHOCTH YMEHUS ONPEAETSATH BUABI XUMUYECKOU CBSI3U B
OpPraHUYECKUX COCIMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTh TOJIOXKEHHS TEOPUU CTPOCHUS
opranundeckux BemiecTB A.M. ByTiiepoBa njist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3HUECKUE U
XUMHAYECKNE CBOWCTBA TUIIMYHBIX MPEICTABUTENIEH PA3IMYHBIX KIACCOB OPTAHUYECKUX
BeIECTB (METaH, 3TaH, YTUJICH, MPOMHUIICH, alleTUJIeH, OyTaauen-1,3, MeTunoyTaaueH-
1,3, 6eH307, METaHOJ, 3TAHOJI, TUIEHTJIMKOJIb, TTULEPUH, (DEHOJI, alleTalIb/IeTU/I,
MYypaBbUHAS U YKCYCHasl KHACIIOTHI, TJIFOK03a, KpaxMaJl, LEJUI0J103a, aMUHOYKCYCHAas
KHCJIOTA), WJUTFOCTPUPOBATH FEHETUYECKYIO CBSA3b MEXIY HUMHU YPABHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XAPAKTEPU30BaTh HICTOUYHUKH YIJIEBOJOPOIHOTO
ChIpbs (He(pTh, MPUPOIHBIN ra3, yrojib), CIocoObl UX MepepaboTKU U MPAKTHYECKOE
IPUMEHEHUE POAYKTOB IepepaboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIUUCICHUS TI0O XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MPOAYKTa
peakuuu 1o U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEILECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJ1ax
HAay4YHOI'O TIO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU IIPU M3YUYEHUHN BEIIECTB U XUMUYECKUX
SBJICHUN (HaOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT, MOAECIMPOBAHNUE), UCIIOJIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS I IPUHSTHUS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX
CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX NPUMEHEHUEM;
c(hOpMHPOBAHHOCTh YMEHUW COOJIOJATh MpaBHIa TOJB30BAHUS XUMUYECKOH MOCYA0u
1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUIia OOpAIlICHUsI C BEIIECTBAMHU B
COOTBETCTBHH C UHCTPYKIUSIMU IO BBINOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;
c(OPMUPOBAHHOCTh YMEHHUI TUIAHUPOBATh U  BBHINOJHITH XUMUYECKHMA
HKCIIEPUMEHT (MpPEBpaIICHUs] OPTraHUYECKUX BEUIECTB MPU HArpEeBaHUM, MOJYyUYECHUE
ATUJIEHA U U3YYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLINN OPIraHUYECKUX BEIIECTB,
JeHaTypalus O€JIKOB MPU HArpeBaHWU, IBETHBIE peakluu OEKOB) B COOTBETCTBHUU
C IPaBWJIAMH TEXHUKH 0€30MAaCHOCTH P 0OpaIlEHNH C BEUIECTBAMU U J1a00pPaTOPHBIM
000pyI0BaHUEM, IIPE/ICTABIIATh PE3YIbTaThl XUMUYECKOIO IKCIIEpUMEHTa B (popme
3alUCH YPAaBHEHUI COOTBETCTBYIOUIMX PEAKLUid U (POPMYJIMPOBATh BHIBOIBI HA OCHOBE
ATUX PE3yJbTATOB;
c(hOpMUPOBAHHOCTh YMEHUIN KPUTHUECKH aHATU3UPOBATh XUMUUYECKYI0 HH(POPMAILIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeJCTBAa MaccoBOM nHpopmannu, MIHTepHer u

IPYTHX),



c(OpPMHUPOBAHHOCTh YMEHUI COOJIIOIaTh IPAaBUJIa SKOJOTUUYECKH
1eJ1€CO000Pa3HOrO0 MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LENSIX COXPAHEHUS
CBOETO 370POBbsI U OKPYXKAOUIEH IPUPOIAHON CPebl, OCO3HABATH OIIACHOCTb
BO3JICHCTBHSI HA KUBbIE OPraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BEUIECTB, IOHUMAS
cmblca nokaszatens [TIK, noscHATe Ha npumepax crnocoObl yMEHbIIEHUS U
IPEeIOTBPALICHHS UX BPEIHOTO BO3/AECHCTBUS HA OPTaHU3M UYEJIOBEKa,

JUTs1 00YYarOIIKXCSl C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
IPUMEHATH 3HaHNUSA 00 OCHOBHBIX JJOCTYIHBIX METO/aX MO3HAHUS BEILIECTB U
XUMHUYECKUX SIBJICHUH;

JUIA CIETBIX U CIA00BUASILNX 00YUaIOIIMXCS: YMEHHE UCII0JIb30BaTh PEIbe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins g 3anucu XuMu4eckux (popmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudeckast XuMush)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUIN: 0 XUMUYECKOU COCTABJISIFOIIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XMMHUHU B IO3HAHUH SIBIEHUW IPUPOJIBIL,
B (hopMUPOBaHUM MBIIUICHUS U KYJIbTYPhI JUYHOCTH, €€ (PYHKIIMOHATBHOU
IPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS] MPAKTUUECKUX 3a/1a4 U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM cpe/ie;

BJIAJICHUE CUCTEMOU XUMUYECKUX 3HAHUU, KOTOPAsI BKJIIOYAET: OCHOBOIIOJIATar0II1e
HOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAITH
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN O0OBEM, BaJIEHTHOCTD,
QJICKTPOOTPHULIATCIIbHOCTDL, CTCIICHD OKHUCJICHUS, XUMHNYCCKasA CBA3b (KOBaJ'ICHTHaSI, HOHHasl,
METaNINYEeCKasi, BOJOPOAHAS ), KPUCTAIINYECKAs pEHIETKA, TUIIBl XMMHUUECKUX PEaKIIU,
pPacTBOP, JICKTPOJHTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHYECKAS TUCCOIHAIINS, OKUCIUTENb,
BOCCTAHOBHTEJb, CKOPOCTh XUMHUYECKON PEAKIIUHA, XUMUUECKOE PABHOBECHUE); TEOPUHU U
3aKOHBI (TEOPHS ANEKTPOIUTHUECKON TUCCOLMAINY, Tepuoanyeckuii 3akoH (..
MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEILIECTB, 3aKOH COXPAHEHUS U MIPEBPAIICHUS
HHEPTUU NMPU XUMUYECKUX PEAKIUSAX ), 3AKOHOMEPHOCTH, CHUMBOJIUYECKUH SI3bIK XUMUH,
MHPOBO33PCHUCCKHUEC 3HAHMA, JIC)KAIIKUC B OCHOBC ITIOHMMAHMWA IPUYIMHHOCTH 1
CHCTEMHOCTH XUMHYECKHUX SIBIICHUM, (PaKTOJOTUUECKUE CBEICHHS O CBOMCTBAX, COCTARBE,
IMOJIYYCHUHA U 0€e30ImacHOM MCHOJIb30BAaHNUN BaKHEUIIINX HCOPTraHNYCCKUX BCUICCTB B 6BITy
Y TIPAKTUYECKOM JIEATETbHOCTH YEI0BEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHbIC TPU3HAKU TOHATHH,
YCTAHABJIUBATh UX B3AMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS TIPU
OIMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;



c(OpPMUPOBAHHOCTh YMEHUI HCTIONIb30BATh XUMUUECKYIO CHUMBOJIHKY IS
cocTaBlieHUs] (OPMYJT BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIIUH, CHCTEMAaTHIECKYIO
HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTICIbHBIX HEOPTAHUYECKUX
BeLECTB (yrapHblid ra3, yriaeKHCIIbli ra3, aMMHUak, raiéHas U3BeCTb, HeraléHas
U3BECTh, MUTHEBAS CO/IA, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTH YMEHUH OIMpeesITh BAJIGHTHOCTD U CTETICHb OKUCIICHHUS
XUMHYECKHUX JJIEMEHTOB B COCAMHEHMX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOM CBA3U
(koBaJIeHTHas1, HOHHAsA, METaJUIMYECKasi, BOJIOPOJHAs) B COCTUHEHUSIX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (ATOMHAsI, MOJIEKYJISIpHAs, HOHHAS,
METaJUIMYecKasi), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COECAUHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIIMBATh MPUHAJIC)KHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBY K ONpeAeIEHHOMY KJaccy/Tpynie COeAUHEHUH (TIPOCThIE
BEILECTBA — METAJIbI U HEMETAJIJIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHbIE
TUJPOKCHU/IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PacKpbIBaTh CMBICI Iepruogudeckoro 3akona J[. 1.
MenzeneeBa 1 1I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO U
IPOTHOCTHYECKYIO (QYyHKINU;

c(OpPMHUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprooB lleproauyeckoil CUCTEMbI XUMUYECKUX
anemeHToB JI.1. MennesneeBa, UCTIONB3Ys TIOHATHS «S-, P-, d-3JIEKTpOHHBIE OPOUTAIINY,
«OHEPreTUUYECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMMHUYECKUX JIEMEHTOB U UX COCIMHEHUH 110 nepruoaaM u rpynmam llepuoanueckoi
CUCTEMBbI XMMHYECKHUX 3JIeMeHTOB J[.11. MeHnnaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE
CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATH
CYLIECTBOBAHUE TEHETUYECKOU CBSI3U MEXKAY HEOPraHUYECKUMU BEIIECTBAMH C
ITOMOUIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DULIUPOBATH XUMUUECKUE PEAKIIUU IO
Pa3IMYHBIM MPU3HAKaM (YHCIy U COCTAaBY pearupyroUIX BEUIECTB, TEINIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCIICHUS DJIIEMEHTOB, 00paTUMOCTH
pEeaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUS PEAKIIUN Pa3TUIHBIX THIIOB,
MIOJIHBIE U COKpAUIEHHbIE YPaBHEHUS pEeaKlUii HOHHOTO OOMEHA, YUUThIBas YCIOBHUS,
MPU KOTOPBIX ATH PEAKINU UAYT 0 KOHIA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKLIUU, TTOITBEPKIAIOLITIE
KAauECTBEHHBIN COCTAB PAa3JIMYHBIX HEOPTaHWYECKHUX BELIECTB, PACIO3HABATH OMBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPaX HEOPraHWYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI PACKPbIBATH CYHIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUil MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca 3TUX
peaxkuuu;



c(hOpMHUPOBAHHOCTH YMEHUI OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEeaKIMK OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHEero Bo3aeicteus (npunnun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKUE MTPOLIECCHI, JIEIKALTUE
B OCHOBE IIPOMBILIJIEHHOTO MMOJYYEHHSI CEPHOI KUCIIOThI, aMMHUAaKa, a TAaKkKe
c(hOpMUPOBAHHOCTH MIPEACTABICHUA 00 OOIIMX HAYYHBIX MPUHITATIAX M SKOJIOTHUECKHIX
npobiieMax XUMUYECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCICHUS C UCIIOJIb30BAHUEM MOHSTHS
«MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLIECHUH T'a30B MpU
XUMHUYECKUX PEAKITUSIX, MACCHI BEIIECTBA WM 00BhEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJIHOTO U3 YYACTBYIOIINX B PEAKIINH
BEILECTB, TEIIOBOro 3(hPeKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChI
BEILIECTB, IPEBPALLCHUS U COXPAHECHUS SHEPTUH;

chOopMUPOBAHHOCTh YMEHUI COOIIOAATD MTPAaBHIIA TIOJIH30BAHUSI XUMUYECKON
nocy0i 1 1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHIia OOPAIIEHHS C BEIECTBAMU
B COOTBETCTBHUHU C MHCTPYKIIUSMU TIO BBIITOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH W  BBHINOJHATH XUMUYECKHI
SKCIIEPUMEHT (pa3io;KeHUE MEePOKCHIa BOJOPOAA B IPUCYTCTBUH KaTalln3aTropa,
OINpEEICHUE CPEbl PACTBOPOB BEILECTB C IOMOLIBI0 YHUBEPCAIBHOI'O HHUKATOPA,
BIIUSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOU PEaKIiu, PEaKIud HOHHOTO
0o0MEHa, KaueCTBEHHbIE PEAKIIUHU Ha CyJb(at-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHWUSI, peIlIeHUE IKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Metamiby u «HemeTtamnsn)

B COOTBETCTBUU C MIPABUIIAMH TEXHUKH O0€30MMaCHOCTH MIPH OOPAIIEHUH C BEIECTBAMHU U
J1ab60paTOpPHBIM 000PYAOBAaHUEM, MPEJICTABIATH PE3YJIHTATHl XUMHUECKOTO
AKCIEPUMEHTA B (OpME 3aMKCH YpaBHEHUN COOTBETCTBYIOIINX PEAKIIMI U
dbopMyIHpOBaTh BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHATH3UPOBATh XUMHUUYECKYIO
nH(popMaIHIo, MOTyYaeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIOAATh TIPaBUiia SKOJOTHUECKU
11€7I€CO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM IEATEILHOCTH B IEJISIX COXPAHEHUS
CBOETO 3JI0POBbS U OKPYKAIOLIEW PUPOAHON CPeibl, 0CO3HABATH OMMACHOCTh
BO3/ECHUCTBUS HA KUBbIE OPTaHU3MBbI ONIPEICIIEHHBIX BEIIECTB, IOHUMAasi CMBICI
nokazareins [1/IK, mosicuath Ha mpumMepax criocoObl YMEHBIIICHUS U MPEA0TBPAIICHUS
UX BPEIHOTO BO3JICVCTBUS HA OPraHU3M YEJIOBEKA;

TSl 00YyYaroIIMUXCsl C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTH 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBICHUM;

JUTSI CJIETIBIX U CIA00BUAAIIMX OOYYAIOIIMXCA: YMEHUE UCTIONIb30BaTh PelbePHO
TOYEUHYIO cCUCcTeMy 00o3HaueHuit JI. bpaiins njs 3anucu XuMudeckux Gopmy..



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmeHnoBanune
No KonnuecTBo (OCHOBHBIE BUBI JEATEILHOCTH
Pa3/ICIIOB U TEM [IporpammHoOe conepkanue
T1/T1 acoB 00 yJarOIUXCs
y4eOHOro mpeaMeTa
Paznen 1. Teopernueckne 0CHOBbI OPraHM4YeCKOl XUMUM
1.1 | Ilpeamer 3 [IpenmeT opraHnYeCcKON XUMHM: PackpbIBaTh CMBICT N3y4aeMbIX

OPraHUYECKON XUMUH.
Teopus ctpoeHus
OpTraHUYECKUX
COeIMHEHNH

A.M. bytneposa

€€ BOSHUKHOBEHHUE, pa3BUTHE U
3HAYECHHE B MOJYYEHUHU HOBBIX BEILIECTB
Y MaTepualoB. Teopust CTpoeHUs
OpPraHUYECKUX COCIMHCHUN

A.M. bytnepoBa, €€ OCHOBHBIE
nosnoxxkenusi. CTpyKTypHbi€ (OpMYJIbI
OpraHnvecKux BemecTB. ['omonorus,
n30Mepus. XMMUYECKas CBA3b

B OPraHUYECKUX COCAMHECHUSX: KPaTHbIC
CBSI3H, G- U TT-CBSI3H.

[IpencraBnenue o kiaccuuKauu
oprannyeckux Bemects. HomeHnknarypa
OPTaHUYECKUX COCIUHCHU
(cucteMarnueckas) U TPUBHAIbHBIC
HA3BaHUS BAKHEUIINX IIPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKcnepuMeHTasribHble MeToAbl
U3y4yeHuUs BeLeCTB U UX NpeBpaLLeHUN:

MOHATUM (BBISIBISAT UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aUMOCBS3b.

[IpuMeHSATh MONOKEHUSI TEOPUU
CTPOEHHUS OPraHUYECKUX BELIECTB

A. M. bytneposa 1j1st 00bsICHEHUSI
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUIsl COCTABIIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE¢HHOMN) (GOpMyJT OPTaHUYECKUX
BEILECTB.

Onpenensars BUIbI XUMHUYECKOU CBSI3U
(onuHapHbBIE, KPATHBIE) B OPraHUYECKHUX
COEIMHEHHUSIX.

PackpbIBaTh posib OPraHMYECKON XUMHUU

B IIPUPOJE, XapaKTEPU30BATH €€




e JlemoHCTpanuu:

— 03HaKOMJIEHHUE ¢ oOpa3LaMu
OpraHUYECKUX BEIIECTB U MaTepuagaMu
Ha UX OCHOBE;

— OTIBITHI TIO TIPEBPAIICHHUIO
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU
(1aBieHue, 0OyrIMBaHUE U TOPEHUE).

e JlaGopaTopHBIC OMBITHI:

— MOJICJIMPOBAHUE MOJIEKYJI
OpraHUYECKUX BEIIECTB

3HAYCHHUE B KM3HHU YEJIOBCKA,
WJUTIOCTPUPOBATH CBSI3h C IPYTUMU
HayKaMmH.

HaGmonaTh 1 onmuceIBaThH
JIEMOHCTPAIIMOHHBIE OTBITHI; IIPOBOIUTH
1 ONIMCHIBATH JIAOOPATOPHBIE OMBITHI U
MPaKTHYECKHUE PaOOTHI

Htoro no pazneny

Paznen 2. YrieBoaopoabl

2.1 | IlpenenvHbie
YTJIEBOJOPOIBI —
aJTKaHbBI

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIINE TIPEICTABUTENIN aJTKAHOB:
COCTaB, XUMHUYECKOE CTPOCHUE,
dbuznyecKkre 1 XMMUYECKUE CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs),
HaXO0XJICHUE B MMPUPO/IC, MOTyUECHUE 1
MIPUMEHECHUE

2.2 | HenpenenwHbie
YTJIEBOJOPOIBI:
AJIKEHBI, aJTKaIUCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PsiA. DTHIIEH —
IIPOCTEUIIINH IIPEACTABUTEIb AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YeCKre CBOMCTBA
(peakuuu ruIpUPOBaAHUS,
raJIOT€HUPOBAHMS, THIPATALINH,

PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OIIMCAHUH COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHYECKYIO CUMBOJIMKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€¢HHOMN ) (GOpMyJT OPTaHUIECKUX
BEILIECTB.

YcranaBnuBaTh NPUHAMNIECKHOCTD
BEILIECTB K OMPENEIEHHOMY KJIaccy




OKHCIICHUS ¥ IOJIUMEPU3ALIUH )
HaxO0JICHUE B MIPUPOJIC, MOTYUYCHUE U
MIPYMEHECHHUE.

Ankaauensl: Oytaauen-1,3 u
MeTuiI0yTaaueH-1,3, XuMuueckoe
CTPOCHHUE, PEAKIIHS MMOJUMEPHU3AIIIH,
MpUMEHEHUE (1711 CUHTE3a
MIPUPOTHOTO U CHHTETHUIECKOTO
KaydyKa U pe3UHBI).

ANKWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOCHHSI, TOMOJIOTHYECKUH PSII.
ANETUIIEH — MPOCTENIITNI
MPE/ICTAaBUTENh AJTKMHOB: COCTAaB,
XUMHUYECKOE CTpOeHUE, (Pu3nuecKue u
XUMHYECKUE CBOMCTBA (pEeaKIuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
TUJpaTali TOPEHUS ), HAXOXKICHUE

B MPUPO/IC, MOJYUYECHUE U TPUMEHEHUE

2.3

ApoMartuueckue
YIJIEBOOPO/IbI

ApeHbI: 0€H30JI U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJICKY!I,
bu3nIeCKre 1 XUMUIECKHE CBOMCTBA
(peaxkuuu raJoreHUPOBaHUs U
HUTPOBAHMUS ), IOJTyICHUE

1 IpuMeHeHue. Biausaue 6er3ona

Ha OpraHW3M 4ejioBeka. ['eHeTnaeckas
CBSI3b YIIIEBOJIOPOJIOB

YIJIEBOJOPOIOB MO COCTABY U
CTPOCHUIO, HAa3bIBATh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
OTACIBHBIX IIPEJCTaBUTEIICH
YIJI€BOAOPOIOB.

OnpenensaTs BUALI XUMAYECKON CBS3U
B MOJIEKYJIaX yTJIEBOAOPO/IOB;
XapaKTEepPU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
pUMEHEeHHE, PU3UICCKUE U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI MTOTYUYCHHS TUITHYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUJICHA, alleTUIICHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyoJIa).

BBISBIISITE TEHETUYECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMYME YPAaBHCHUSIMH
COOTBETCTBYIOIIUX XUMUUECKHUX
pEaKIUi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYI.




2.4

[Ipuponusie
UCTOYHUKHU
YTIICBOJIOPOIOB U MIX
nepepadoTka

[Tpupoausrii ras. [lomyTHbie HEDTSIHBIC
raszel. HepTh 1 €€ mpoucxoxaeHue.
Cnioco0bl epepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu He(TU, UX IPUMEHEHUE
B IIPOMBILIUICHHOCTHU U B OBITY.
KameHHbI yTroJib U POAYKTHI €70
nepepadoTKHU.
JKcnepuMeHTanbHble MeToAbl
n3yvyeHusd BellecTB

W UX NpeBpaLleHni:

e JlemoHCTpanuu:

— kosutekiuu «HedTe» u «YTomaby;

— BugcopparMeHT «Bynkanuzamnus
PE3UHBDY.

e JlabopaTopHbBIE OTIBITHI:

— KQ4€CTBEHHOE OIpEAEIICHUE yriepoaa
¥ BOJIOPOJIa B OPraHMYECKUX BEIECTBAX;
— 03HaKOMJIEHHE ¢ 00pa3lamMu
IJIACTMACC, KAYYYKOB U PE3UHBI;

— MOJIETTUPOBAHUE MOJIEKYJI
YIJIEBOJOPOIOB U
rajioOr€HONPOU3BOIHBIX.

e [IpakTrueckue paboThI:

Ne 1. Tlosyyenue sTuneHa U U3y4YeHHE
€ro CBOKCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTIIEBOIOPOJAHOTO CHIPhS (HEPTD,
NPUPOIHBIN ra3, yrojib), CiocoObl UX
nepepaboTKU U IPAKTUYECKOE
IPUMEHEHUE TI0JyYaeMbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TI03HAHUS — IIPOBEJCHUE,
HaOJII0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKcIepuMeHTa (J1a00paTOpHBIE ONBITH U
npakTuyeckue padbotsl). CiieqoBaTh
npaBuiam 0e30macHon

paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
MOCYJIbl U 000PYOBAHMS, a TAKXKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJTHEHHSI TAOOPATOPHBIX OTIBITOB U
MPAKTHUECKHUX paloT MO MOTYYCHHIO U
U3YYCHUIO OPTaHUYECKHUX BEIECTB.
[IpencraBiATs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHU COOTBETCTBYIOIINX
peaxiuii 1 1e1aTh BHIBOABI Ha UX
ocHoBe. [IpoBOIUTE BBIUMCIICHUS JIS
OTIpeeNeHUS] MOJIEKYJISIPHON (HOPMYIIbI
OpraHUYeCcKOro BEUIECTBA, 10
YPaBHEHUIO XUMUYECKON PEaKIIHH.




e Pacuérurle 3amaun:

— OIIPEACIIEHUE MOJIEKYIISIPHOU
dhopMyJIBl OPTaHMYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— pacu€Thl O YPABHEHHUIO XUMUYECKON
peaxkuuu

CaMoCTOSITENBHO MIAHUPOBATH U
OCYILECTBJISITH CBOIO MIO3HABATENBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IpyNIoBoil yueOHOU
JIEATEIIbHOCTH

Hroro no pasneny
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Paznen 3. Kuciopoacoaep:kaiue OpraHm4ecKue coeTuHeHust

3.1

Crouptel. @eHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METaHOJ M ATAHOJI, XUMHUECKOE
CTpoeHHE, GU3NIECKUE U XUMHYECKHE
CBOMCTBA (pEaKIMH C aKTUBHBIMU
METaJUIaMU, TaJJIOT€HOBOIOPOIAMHU,
ropeHue), npuMeHeHue. Bogopoaxas
CBs13b. DUBMOIOTUYECKOE JICMCTBUE
METaHOJIa ¥ 3TaHOJIa HA OPraHu3M
YEJI0BEKA.

MHoroaToMHBIC CIIMPTBI: O9TUJICHIJIMKOJIb

U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
(bu3nIecKre 1 XUMUICCKHE CBONCTBA
(B3auMOIeMCTBHE CO ICTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIMs
Ha MHOTOQTOMHBIE CITUPTHI).
du3noI0rnYecKoe AeiCcTBIE

Ha OpraHus3M uesioBeka. [IpumeHenue
TJIMIEPUHA U ATUJICHTJIUKOJIS.

PackppIBaTh CMBICIT N3YYaeMbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3aHMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOIIUE TOHATHUS

MIPU OMUMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE€HHOMN) (OpMyJT OPraHUYECKUX
BEIIECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMPEAEIECHHOMY KJIaccy

10 COCTaBY U CTPOCHUIO, Ha3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIE HA3BAHUS




®enon. CTpoeHUE MOJIEKYIIbI,
duznyecKre 1 XUMUIECKIE CBONCTBA
dbenona. TokcuuHocTs (peHoIIa, ero
(bu3noIOrnYecKoe ACHCTBUE

Ha OpTraHu3M uenoBeka. [[pumeHenne
dbenona

3.2

ANbOeTuabl.
KapOoHoBBIE KHCIIOTHI.
CnoxHbIe 23pUPHI

Anpaeruspl: GpopManbaETua U
aleTaNbIETU, XHMUYECKOE CTPOCHUE,
(du3nYecKue 1 XUMHYECKHE CBOWCTBA
(peakIu OKUCIIEHHS U BOCCTAHOBIICHUS,
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE NPEJEIBHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHAast
KHCJIOTa, XUMUYECKOE CTPOEHUE,
buznyeckrue 1 XuMHU4YEeCKHe CBONCTBA
(oOrmIe CBOMCTBA KUCIIOT, PEaKIus
ATEpUPUKALINN ), TOTYICHUE U
npumeHeHue. CTeapuHoBasi U OJIEMHOBAs
KHCJIOTBI KaK MPEJICTaBUTENH BbICIIUX
KapOOHOBBIX KUCIOT. Mblila Kak coJin
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnosxHble 3pUpbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['niponus
CIOXHBIX 3(upoB. JKupbl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIINX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHE, GPU3UIECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYUYCHHS TUITHYHBIX
MIPEJICTABUTENICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aleTaNnbIErua, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJUTFOJI03b1 ); BBISBIISTh TCHETHICCKYIO
CBSI3b MEX]ly HUMH U TIOJITBEPKIATh
€€ HaJIM4YKue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYpHBIX (hopmyi. ONUCHIBATH
COCTaB, XUMHUYECKOE

CTPOCHUE U IPUMEHECHUE KUPOB,
XapaKTEPU30BaTh UX 3HAUCHUE

TS )KU3HEICSTEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3/ICUCTBHUS
Ha JKMBBIC OPTaHU3MBbI ONTPEETICHHBIX
OpPraHUYECKUX BENIECTB, MOSICHATH

Ha MpUMepax CrocoObl YMEHbBIIICHUS




MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. [ MIpOIIN3 KUPOB

3.3

YriaeBoabl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJI€BOJIOB (MOHO-, IU- U
nonucaxapubl). ['moko3a —
MPOCTEUIIIMN MOHOCAXapu;
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(ll), okucienue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepedpa(l), BocctaHoBIeHHnE, OpOKECHUE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCcKas
POJIb B KU3HEICITSILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. Opykrosa Kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeCTaBUTEIb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaxXOXKJEHUE B IPUPOJC ¥ MPUMCHEHHE.
Kpaxmai u nesnmrono3a Kak NpupogHbIe
MOJINMEPHI: CTPOEHUE Kpaxmalia u
1EJUTIONI03b], (PU3UYECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUAPOJIH3,
KaueCTBCHHAS PEAKITUS C HOJIOM).
JKcnepuMeHTanbHble MeToAbl
U3y4yeHuUs BeLeCTB U UX NpeBpaLLeHUN:

Y MPEAOTBPALCHUS UX BPEIHOTO
BO3/JCHCTBHUS HA OPTAHU3M YEIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl IO3HAHUS — IPOBEICHHUE,
HaO0JII0ICHUE U ONTMCAHUE XUMHUYECKOTO
dKCIIepUMeHTa (1a00paTOPHBIC OMBITH U
npaKTHIecKue paboThl).

CrnemoBath mpapwiaMm 0e30macHOM
paboThl B 1JabopaTopuu Mpu
MCIIOJIb30BAaHUU XUMHUYECKON MOCY/IbI

1 000py0BaHUS, a TAK)KE MPaBHUIaAM
oOpalieHus ¢ BEIeCcTBaMHU B
COOTBETCTBHUH C UHCTPYKLUSAMU
BBIIIOJIHEHHUS TAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PA0OT MO MOJTYyUYESHUIO
Y U3yUYEHHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBiaTs pe3yapTaThl
SKCIIEpUMEHTa B (hOpMeE 3aITUCH
YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIINMI
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTD BBIUKCICHUS JUIS
OTIPEIEIICHUS] MOJIEKYJISIPHON (hOpMYIIbI
OpPTaHUYECKOTO BEIIECTBA, O
YPaBHEHUIO XUMHUYECKOU PEaKIINH.
CaMOCTOSTENBHO IUIAHUPOBATh U
OCYUIECTBIISITH CBOIO MIO3HABATEIbHYIO
JeATEIbHOCTD; IPUHUMATH AKTUBHOE




®enepanpHas padouas mporpamma | Xumus. 10-11 kmaccel (6a30BbIi YpOBEHD)

e JlaGopaTopHBIE OIBITHI:

— rOpPEHUE CIIUPTOB;

— B3aWMOJICHCTBHE TJIUIIEPUHA

¢ ruapokcuaom meau(Il);

— KaQ4E€CTBEHHBIC PEAKIIUM aJIbJCTHUI0B
(OKHCTIeHHEe aMMHUAYHBIM PAaCTBOPOM

okcuja cepedpa v TuAPOKCUIIOM
menu(Il));

- BSaHMOHCﬁCTBHC Kpaxmalia ¢ 1OJ0M.

e [IpakTryeckue paboThI:

Ne 2. CpolicTBa pacTBopa
YKCYCHOU KUCJIOTBI.

e PacuéTHble 3a/1auu:

— OIpeeNICHNE MOJICKYJISIPHOM
(dbopMyIIbI OpraHMYECKOTO BElIeCcTBa
M0 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB U 110 Macce
(o0BeMy) IPOYKTOB CTOPaHUSL;

— Pacy€rhl 110 yPaBHEHUIO
XUMHYECKOUN peakiuu

y4acTHE B IPYNIOBON yueOHOU
NEATEIbHOCTH

Hroro no paszneny
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Paznen 4. A3orcoaeprkaniue OpraHnyeckue coeInHeHus

4.1 AMUHBI.
AMUHOKHCIIOTHI.
beaxn

3

AMUHBIL: METUJIAMHH — IPOCTENIINI
IIPEICTABUTENIL AaMUHOB: COCTaB,
XUMHUYECKOE CTPOEHHE, PU3NYECKUE U
XUMHYECKUE CBOMCTBA (pEeaKuu

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUH (BBISIBISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS3b, UCII0JIb30BATh




DdenepanpHas padboyas nporpamma | Xumus. 10—11 kmaccer (6a30BbIi YPOBEHB)

C KUCJIOTAaMH U TOPEHUs ), HAXOXKIECHUE B
npupoae. AMUHOKHUCIOTHI KaK
am(poTepHbIE OpraHUYECKUE
coenHeHus. OU3NUecKrue 1 XUMUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IIpUMEpe
rNIMIMHA). buonoruueckoe 3HaUeHHE
aMuHOKUCHO0T. CUHTE3 ENTUAOB.

benku kKak NpupoIHbIE MOJIUMEPBI.
[lepBruyHasi, BTOpUYyHasi U TpETHUYHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBa OEJKOB: THIPOJIN3,
JIeHaTypalns, KaYeCTBCHHbIC

peaxkuu Ha OENKH.
dKkcnepuMeHTanbHble METOAbI U3YYeHUs
BELLUECTB U UX NpeBpaLLEeHUNN:

e JleMOHCTpaIuu:

— JleHaTypanus OeJIKOB IPU HArPEBAHUH;
— I[BETHBIC PEAKI[UU OCJIKOB

COOTBETCTBYIOIIUE OHSATHUS
IIPY OMKUCAHUU COCTaBa, CTPOEHUS

Y TIPEBpAILCHU OPraHuYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIs COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIEHHOMN) hopmy
OpTraHUYECKUX BEILECTB.

OrnpenensiTe NPUHAICKHOCTh BEILIECTB
K OMPEICICHHOMY KJIACCY M0 COCTaBy
U CTPOCHUIO, Ha3bIBATh UX I10
CHUCTEMATHYECKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MPEACTABUTENEH a30TCOACPKAIINX
coeIMHEHUN (MEeTHJIIaMUHA, TJIUINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;

MOSICHSITh HA TpUMEpax 3HauYCHUE
OEJIKOB JIJIsl OpraHNU3Ma YeJIOBeKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUS — HAOJIIOAATh U
OMUCHIBATh JEMOHCTPAIMOHHBIN
AKCIEPUMEHT.

CaMoCTOSITENBHO MIAHUPOBATH U
OCYLIECTBJISITH CBOIO [TO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B rpynmnoBoil yueOHou
JIEATEIIbBHOCTH

Hroro no pasneiny
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Pa3zged. 5. BeicokoMoJIeKyJISIpHBbIE COeIUH

CHHUA

5.1

[T;mactmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE MMOHATHUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUA:
MOHOMEDP, NOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIECHb MOJMMEPU3ALAN, CPEIHSS
MoJIeKyJIsspHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAMHEHUN — MTOJMMEPU3ALUS U
IOJINKOHICHCALIHS.

ITmacTmacchl (MMOIUATUIICH,
MOJIUIPOIHIIEH, TOTMBUHUIXJIOPU,
nonauctupodi). HatypaibHslii 1
CUHTETUYECKUE KayUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
U30IPEHOBBIN). BosokHa: HaTypanbHbIE
(XJIOTOK, IIEPCTh, MIENK),
UCKYCCTBEHHBIE (aLl€TaTHOE BOJIOKHO,

Brnaaets n3ydyaeMbIMU XUMHUUYECKUMU
MOHSITUAMU: PACKPBIBATH CMBICIT
M3y4aeMBbIX ITOHATHH U MPUMEHSITh 3TH
MOHATHSI TIPU ONKMCAHUU COCTaBa U
CTPOEHHUS BHICOKOMOJICKYJIIPHBIX
OPTraHUYECKHUX BEIIIECTB,

JUIs1 OOBSICHEHUS OTISIBHBIX (PaKTOB M
SIBIICHUH.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUISL COCTaBJICHUS CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPABHEHUM PEAKLUN
MOJMMEPU3AIUY U TIOJIUKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacupoCTPaHEHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; PUMEHEHUE




®enepanpHas padouas mporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHD)

BHCKO032a), CHHTETUYECCKHUE (KApOH U
JIaBCaH).
JKcnepuMeHTarnbHble MeToAbl

n3yvyeHus BewlecTtBs n nx npeBpaw,eHvuZ:

e JleMOHCTpauuu:

— 03HaKOMJIEHHUE ¢ oOpa3LaMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
ITaCTMACC, KaydyKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonp3oBath CCTCCTBCHHO-HAYYHBIC
MECTOAbI ITIO3HAHUA — Ha6J'IIOI[aTB u
OIINChIBATh I[eMOHCTpaHHOHHBIfI
OKCIICPUMCHT

Htoro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




11 KJIACC

No
\It

HanmMenoBanue
pa3/iesioB U TEM
y4eOHOTro IIpemMeTa

KonnuecTBO
JacoOB

[IporpammHoe conepkanue

(OCHOBHBIE BUJIBI AEITEILHOCTH
OOy JaroIIXCsl

Pa3nea 1. Teopernueckue oc

HOBbI XUMHUH

1.1

CtpoeHue aTOMOB.
[Teprnoanueckuii
3aKOH U
[lepunoanyeckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuyeckuii annemeHT. Atom. Cocras
aToMa, U30TOMbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-amementsr. OcoOeHHOCTH
pacrpeieseHus dJIEKTPOHOB

10 OpOUTAJIIM B aTOMaxX MaJjbIX U
OOJIBIIIMX TIEPUOIOB. DIEKTPOHHAS
KOH(UTryparus aToMOoB.
[lepronnyeckuii 3aKOH U
[lepuoauyeckas cucreMa XUMUYECKHUX
anemenToB [l. 1. MenpaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[leproauyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOMN TEOPUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
HM3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEILIECTB MO rpynmnam u
nepuoAaM. 3Ha4eHUE NEPUOIUIECKOTO
3aKOHA U CUCTEMbI XUMHUYECKUX

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBbICIT IEPUOAUYECKOTO
3akoHa [[. 1. MenneneeBa u
JI€EMOHCTPHUPOBATH €r0
CUCTEMATU3HUPYIOUIYIO,
OOBSCHUTETBHYIO U IPOTHOCTHYECKYIO
(GyHKLIMH.

XapakTepu3oBaTh 3JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHUYECKHUX
AIEMEHTOB 1—4 nepuoI0B, UCTIONB3YS
MOHSATHS S-, P-, d-3JICKTPOHHBIC
OopOuTaNH, SHEPTETUUYECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U X COCIMHEHHMN

10 IEPUOJIaM U Tpynnam
ITeprnoanueckoi CHCTEMBI

J. 1. MenpaeneeBa




anemenToB /.M. MeHnzaeneeBa

B Pa3BUTUH HAYKHU.
3KCI19pVIMeHTa.I1beIe MeToAbl
n3yvyeHus BewlecTtB n nx npeBpau.l,eHMﬁ:
e JlemoHCTpanuu:

Buapsr Tabaun «Ilepuoaudeckas cucrtema
XHMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBay»

1.2

CTpoeHue BenecTna.
MHoroob6pasue
BCIIICCTB

4

CtpoeHue BenecTBa. XUMHUYECKask CBS3b.
Buapl (koBajieHTHas: HETIOJSIpHAS U
MOJIsIpHAs, MOHHAS, METAJTINYECKas) U
MEXaHU3Mbl 00pa30BaHUS XUMUYECKON
CBs13U (OOMEHHBIN U TOHOPHO-
aKIEeNnTopHbIN). BogopoaHas cBs3b.
BaneHTHOCTS.
DJIEKTPOOTPHULIATEILHOCTh. CTENEHb
okuciieHusi. KaTHOHBI 1 aHUOHBI.
BeuniectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHUSI.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBRA.
TuIbl KPUCTAIITMYECKUX PEIIETOK U
CBOWCTBA BEILECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Wctunnasie pactBopbl. KomnyecTBeHHBIC
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
TMOHSTHH (BBIJICISITh HX XapPaKTEPHBIC
MPU3HAKW) B IPUMEHSTH 3TH TOHATHUS
TP ONTUCAHHUH COCTaBa U CTPOCHUS
BEIIECTB, /TSI OOBSICHEHUS OTIEITBHBIX
(haKkTOB U SBJICHUIA.

OnpenensTh BUIbI XUMHUYECKON CBS3H
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKON, BOJAOPOIHON)

B COCIMHEHUSX; THUIT KPUCTAJUTHUSCKOMN
PELIETKA KOHKPETHOTO BELIECTBA.
OmnpenensTe BaI€HTHOCTh U CTENIEHb
OKHCIICHUSI XHMUYECKUX IJICMCHTOB

B COCIMHEHUSX PA3IMIHOTO COCTaBA.
[TpoBOAMTH BHIYHMCIICHUS

C MCTIOTIH30BAHUEM TMOHITHS «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPEY.

Brnagets n3y4aeMpIMU XUMHIECKAMHU




Kinaccuduxanus HeopraHu4eCKux
coenuHenui. Homenkmnarypa
HEOPTaHUYECKHUX BEILIECTB.
JKcnepuMeHTarnbHble MeToAbl

n3yvyeHusd BewlecTtBs n nx npeBpaw,eHvuZ:

e JleMOHCTpauuu:

— MOJIETU KPUCTAIUTMYECKUX PEIIETOK.
e PacuérHble 3a/1a4u:

— pacyeThl C UCII0JIb30BAHUEM TTOHSTHUS
«MaccoBas J10J151 PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHAYECKUE
peakuu

Xumnyeckas peakuus. Knaccupukanus
XUMHUYECKUX PEAKINI B HEOPraHUIECKOM
Y OPraHU4eCKON XUMHH. 3aKOH
COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXPaHEHUS U NPEBPALLEHUS SHEPTUH
IIPU XUMHYECKUX PEAKIIHSIX.

CKOpOCTb peakinu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (akTopoB. OOpaTUMBbIE
peakuu. XNMHYECKOE PABHOBECHE.
@akTOpBI, BIUAIOIINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

ITpunnun Jle [larense.
DNEKTPOIIUTHYECKAS TUCCOLUALIHS.
CunpHble U cradbie 31eKTposauThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHUCIIas,
HEUTpabHasl, 1menounas. BonopoaHsii

MOHSTUSIMHU.
OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOU pEaKIUU OT

pa3InYHBIX (aKTOPOB.

OmnpenensiTe XapakTep CMEIICHUS
XHUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIIHETO
BO3jeicTBUs (mpuHLmn Jle

[Tarense). CocTaBisATh ypaBHEHHS
peakiuii pa3InYHBIX TUIIOB; TOJHBIC

U COKpaIll€HHbIC YPAaBHEHUS pPeaKIuil
MOHHOTO OOMEHA, YUYUTHIBAs yCIIOBUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT J0
KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl O3HAHUS — IPOBEJICHHUE,
HaOJIOICHUE U OMTUCAHNE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIE U
Ja00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINil
HOHHOTO 0OMEHa, BIUSHUIO PA3JIMUHbBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHYECKOUW MOCYI0U U
1a60paTOPHBIM 000PYOBAaHUEM.
[IpencTaBusiTh pe3yabTaThI




nokaszarenb (pH) pactBopa. Peakiuu
HOHHOTO 0OMEHa B OPraHUYECKOU U
HEOPraHUYE€CKOW XUMUHU.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC
peakiuu. [lonsatue 00 anexTponnse
pPacILUIaBOB M PACTBOPOB COJICH.
IIpumMeHeHune IEKTPOIIn3a.
3KCﬂepMMeHTa.I1bele MeToA4bl
M3y4YeHUs BelLecTB U UX NpeBpaLLeHUn:
e JleMOHCTpanuu:

— pa3lIokKEHUE MEPOKCUAA BOAOPOAA

B MIPUCYTCTBUU KaTaJIU3aTOpA.

e JIabopaTopHbIE ONBITHI:

— MPOBEJICHUE PEAKIUN NOHHOTO
oOMeHa;

— omnpezieieHue Cpeibl paCTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJIUKATOPA.

e [IpakTnueckue pabOTHI:

Ne 1. Bustaue pa3aundabix (DaKTopoB
HA CKOPOCTh XMMHUYECKOUN pEaKIuu.

e PacuérHbie 3anauu:

— pacueThl N0 YPAaBHEHUSM XUMHUYECKUX
peaKkiuii, B TOM YUCIIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOTO dKCIIEpUMEHTa B hopMe
3aIIMCU YPABHEHUN COOTBETCTBYIOLIUX
peaKIui U JenaTh BbIBOABI HA UX
OCHOBE.

IIpoBOINTH BBIYMCIICHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLINM,
B TOM YHUCJIE TEPMOXUMHUUYECKUE
pacu€rhl

Hroro no pazneny
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Paznen 2. Heoprannmueckasi Xumusi

2.1 | Metamisl

6

Mertamnel. [lonoxenrne MeTaIOB

B [leproanueckon cucteMe XUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOSHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtaiioB. O6mue pu3znyeckue CBOMCTBa
MeTajuioB. [ [puMeHeHre MEeTaIIIOB

B OBITY, Ipupoje U TexHuke. CriaBbl
METaJUIOB. DJICKTPOXUMUUECKUM Psif
HanpspKeHUuH MeTauioB. O0IHe CriocoObI
noJjay4eHus metaiioB. Kopposus
MeTauioB. CriocoObI 3alTUTHI

OT KOPPO3HUH.

OO01ast XapakKTepUCTHKA METAJJIOB
rinaBHbIX noarpynn (IA-rpynna,
ITA-rpynna) [lepuonnyueckoi cucTeMbl
XUMHUYECKHUX AJIEMEHTOB. AJTIOMUHUIA.
AM@oTepHbIe CBOWCTBA OKCHIA U
TUJIPOKCHJIA AJTFOMUHUS.

OO6m1as XxapaKTepruCcTUKa METaJIJIOB
no6ouHbIx noarpyti (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB: ME/lb, [IMHK, XPOM, JKEJIE30.
Baxxnenmme coeTuHeHUs] METaIOB
(OKCHIBI, TUAPOKCHUIBI, COJIH).
JKcnepuMeHTanbHble MeToAbl
N3y4yeHus BeLeCcTB U UX NpeBpaLLeHUN:

PackpbIBaTh CMBICI U3y4YaeMBbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIC
MPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
IIPY OIMCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS OOBSICHEHUS
OTJIEJBHBIX (DAKTOB U SBJICHUM.
OOBsICHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBONCTB JIEMEHTOB —
METaJIOB U UX COEAMHEHUH C yUETOM
CTPOEHUS UX ATOMOB U TOJIOKEHUS

B llepunonnueckoit cucreme
XAMHYECKHUX 3JI€MEHTOB /1.

N. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) O0IIHE
XUMHUYECKUE CBOMCTBA METAILJIOB, UX
BKHEUIINX COCAMHEHUH, MOATBEPK s
ATO ONMCAHUE ITPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
peaxinii; MpUMEHEHNE METaJJIOB

B Pa3NIMYHBIX O0JIACTSIX, & TAKKE
MCMOJIb30BaHUE UX IS

CO3/IaHUSI COBPEMEHHBIX

MaTepUaaoB U TEXHOJIOTUU.
OnuceIBaTh CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UHU.

PackpbIBaTh CYIIHOCTh OKUCIUTEIBHO-




e JleMOHCTpaIuu:

— KoJuieKuusa « MeTasibl ¥ CIJIaBbD).

¢ JlabopaTOpHBIE OTIBITHI:

— B3aWMOJICMCTBUE TUAPOKCUAA
AJTIOMUHHS C PACTBOPAMU KUCIIOT

Y IIEeJI0YEH;

— KQUYE€CTBEHHBIC PEAKIINU HA KATUOHBI
METaJIOB.

e [IpakTryeckue paboThI:

No 2. PemeHune skciepuMeHTaIbHbBIX
3a7a4 no teme «MeTamisDy.

e Pacu€rHble 3a1auu:

— pacueTsl Macchl (00beMa, KOJIMYECTBA
BEILECTBA) MPOAYKTA PEAKINH, €CITU OJTHO
U3 BEILIECTB JJaHO B BUJIE PaCTBOPA C
ONPEAEIEHHOW MaCCOBOU JI0JIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTENBHBIX pEaKIUi
MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKLui.
IIpoBOoaUTH peakiuy,
MOJITBEP K IAIOIIUE XaPAKTEPHBIE
CBOMCTBA M3y4aeMbIX BEILECTB,
pacmo3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HaOJII0JIEHUE U OITMCAHUE
XUMHYECKOTO IKCIIEPUMEHTA
(IeMoHCTpaIMOHHbBIE U JTA00paTOpPHBIE
OMBITHI, MPAKTUYECKHE PAOOTHI).
[IpencraBiATs pe3ynbTaThl
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aIMCU YPABHEHUM
COOTBETCTBYIOIIMX PEAKIUN U IeIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XMUMHYECKOM MOCy 10 1 1a00paTOPHBIM
000pyI0OBaHUEM.

[TpoBOAUTH BHIYMCIICHUS

10 YPaBHEHHSM XUMHUYCCKUX PECAKIIHUIA.
CaMoCTOSITeNbHO TUIAHUPOBATh U
OCYIIECTBIISITH CBOO TIO3HABATEIBHYIO




NESITENIbHOCTD; MPUHUMATh AKTHBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITETbHOCTH

2.2

HemeTtansl

Hewmetamnel. IlomoxxeHre HEMETAIIOB

B [lepuoanueckoii cucteMe XUMUYECKUX
anemenToB .M. MeHnaeneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAJIOB.
AJoTponus HEMETaIOB (Ha IIpUMeEpe

KHUCJI0poa, cephl, hochopa u yriepoaa).

XHUMMYECKHUE CBOMCTBA BaXKHEHUIIINX
HEMETaJIJI0B (TaJoreHOB, CEPhl, a30Ta,
dhocdopa, yriaepoaa u KpeMHHUS).
Oxkcupl HEMETAIJIOB.
Kucnopoaconep:xamnme KuciaoThl.
Bonopoaneie coequHeHus
HEMETAaJIOB.
JKcnepuMeHTarnbHble MeToAbl
n3yvyeHusd BeLlecTB

M UX NpeBpaLeHNN:

e JleMOHCTpauuu:

— 00pa3ibl HEMETAILIOB;

— B3aUMOJICUCTBUE M€Y C a30THOM
KHUCJIOTOW Pa3JIMYHOM KOHIIEHTPALIUH.
e JlaGopaTopHbBIC OMBITHI:

— KQueCTBEHHBIC pEaKIIU1 Ha aHUOHBI U
KaTHOH aMMOHHMS.

PackppiBaTh CMBICIT NU3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHSITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJISI OOBSICHEHUS OTACIIbHBIX
(haKkTOB U SBJICHUIA.

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIJIOB U UX
COCIMHEHUN C YUYETOM CTPOCHUS HX
aTOMOB M TTOJIOKEHUSA

B [Iepuonnueckoit cucreme
XUMUYECKUX DJIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA HEMETAJJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOTBEPKIASL
ATO OMKCAHUE MPUMEpPaMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu30BaTh BIUSHUE HEMETAJIIOB
Y UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHUE

B Pa3UYHBIX 00JACTIX MPAKTHIECKOM
JIeSITETIbHOCTH YEJI0BEKA.




e [IpakTuyeckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaNbHBIX

3aga4 no teMe «Hemeramibn.

e PacuérHble 3anaumn:

— pacyeThl MacChl BEIIeCTBA

WM 00BheMa Ta30B 0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO U3 Y4aCTBYIOIINX

B PEAKITUH BEIIIECTB; PACUETHI MACCHI
(oOBbeMa, KOJIMYECTBA BEIIECTBA)
MIPOTYKTOB PEAKITAHN, €CITH OTHO

U3 BEIIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OPTaHUYECKUX
BCIIIECTB

Heopranndeckue u opraHu4ecKue
Kkuciiotel. Heoprannueckue u
opraHuyeckue ocHoBaHMs. AMdOTepHbIE
HEOPraHUYECKHE U OPTAaHUYECKUE
coenuHeHus. I 'eneTndueckas CBSI3b
HEOPTaHWYECKUX U OPraHUYECKUX
BCILICCTB

[TonrBepxaaTh CylIECTBOBAHUE
TeHETUYECKOU CBSA3H MEXKIY
HEOPTaHWYECKUMU BEIIECTBAMU

C IOMOIIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX

XUMHAYECKUX PEAKIIHMN.

PackppIBaTh CyIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKIuii
IIOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca STUX PEaAKIIHil.
[IpoBOOUTH peakiuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBONMCTBA U3y4YaEMBbIX BELIECTB,
pacrio3HaBaTh OMBITHBIM ITyTEM
AHUOHBI, NPUCYTCTBYIOLIME B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl O3HAHUSI — IPOBEJICHHUE,
HaOIIOIEHNE U OIUCAHUE
XUMHYECKOTO AKCIEPUMEHTA
(IeMOHCTpalMOHHbIE U TA00PATOPHBIE
OTIBITHI, TPAKTUYECKHUE PAOOTHI).
[IpencraBisiTs pe3ynbTaThl
XUMHUYECKOTO AKCIIEpUMEHTa B popme
3aIMCU YPABHEHUU
COOTBETCTBYIOIINX PEAKUUN U J€TIaTh
BBIBO/IbI HA UX OCHOBE.




CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOM MOCYAON U Ta00OPaTOPHBIM
000py1I0BaHUEM.

[IpoBOIUTH BBIYKCIICHUS

[0 YPaBHEHUSAM XMMUYECKHUX PEAKLUM.
CaMoCTOSITENBHO MIAHUPOBATH U
OCYULIECTBIISITH CBOIO [TO3HABATENBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TPYNIOBOM yueOHO
JeATETbHOCTH

Hroro no pazneny 17
Paznen 3. Xumus u :KU3Hb
3.1. XUMHSI B )KU3HB u Ponp xumum B oOecriedueHIN PackppIBaTh poJib XUMUU B PEIICHAH

AKOJIOTUYECKOM, IHEPTeTUUECKON 1
MUILEBOM 0€30MacHOCTH, Pa3BUTHHI
MeauiuHbl. [loHsTHE 0 HAYYHBIX
METO/1aX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIUH.

[IpencraBnenus 00 0ONUX HAYYHBIX
MIPUHITUTIAX MPOMBIIIICHHOTO ITOTYYEHUS
BOKHEUIITUX BEIIECTB (HA MpUMEpPax
MIPOU3BOJICTBA aMMHUAKa, CEPHOU
KHCJIOTBI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPUAIIOB U
XUMHUYCCKUX PEAKIUI: XUMHS U
3JI0POBbE UEJIOBEKA; ITpaBUiia
WCITOJIb30BAHUS JICKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX
AKOJIOTMYECKUX MTPOOJIeM YeJI0OBEUYECTBA,
OMKCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMUUYECKON HAYKU U
TEXHOJIOTHUHU.

[IpumensTh npaBuia 6€30MacHOTO
oOpallleHusl ¢ BEIIECTBAMH,
HCIIOJIb3YEMbIMH B ITOBCEIHEBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepeKeHus 3I0POBbS M OKPYKAIOIIEH
MIPUPOJIHON Cpe/ibl; TOHUMATh BPEl
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OINPE/ICICHHBIX BEIIECTB
cMbica ntokazatelist [IJIK, mosicHATh




IpernapaToB; paBuiia 0€30MacHOTrO
UCITOJIb30BAHUS MTPENapaToB ObITOBOM

XUMHHU B HOBCGIIHGBHOfI ’)ku3HHU. beiTOBas

XUMHNYCCKas r'paMOTHOCTb

Ha IIpUMepax CrocoObl YMEHBIIICHUS U
NpeAOTBPAICHUSI UX BPETHOTO
BO3JEUCTBUSL.

AHaIM3UpPOBaTh U KPUTUIECKHU
OIICHUBATh MH()OPMAIIHIO, CBI3aHHYIO
C XUMHYECKUMHU MPOIIECCaMU U UX
BJIMSTHUEM HA COCTOSIHUE OKPYKAIOIIEH
Cpebl.

Hcnonb30BaTh MOJyYEHHBIC 3HAHUSA U
npecTaBiaeHUs o0 chepax

eI TEILHOCTH, CBI3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTHAMHU, KaK
OCHOBY JIJISI OPUEHTAIIMK B BEIOOpE
cBoelt Oyayiien mpodeccuoHanIbHON
JESITEILHOCTH.

[IpuHMMaTh ydacTHe B 00CYKICHUH
Ipo0JIeM XUMHYECKOM B KOJIOTHYECKOM
HaIMpaBJE€HHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MPobIieMe U
npeJjiaratb BO3MOXKHBIE ITyTH €€
pelieHust

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOITPAMME
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