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Pabouas mporpamma yuyeOHOro mnpeamera «XHMHS» Ha YPOBHE CpEIHEro OOIIEro
00pa3oBaHMsl COCTaBJCHAa HAa OCHOBE MPUMEPHOW pabodeil mporpaMMmbl Y4eOHOTO MpeaMera
«Xumusi», TpedoBanuii k pezynpraraM ocsoeHuss OOIT COO, npencrasnennsix B ®I'OC COO, a
taoke denepaabHO MPOrpaMMbl BOCHUTAHHUS U MOJICKUT HEIOCPEJACTBEHHOMY ITPUMEHEHHIO
npu peanuszanuu oos3arensHor yactu OOIT COO.

1 IlosicHuTebLHas 3aMUCKA

1.1 OOmas xapakTepucTuKa y4eO0HOro npeamMera « XuMus)

Xumudeckoe 00pa3oBaHHUE, IMOJy4aeMOE BBIMTYCKHUKAMHU CpEIHEH INKOJbI, SBISETCS
HEOTHEMJIEMOH YacThI0 UX 00pazoBaHHOCTH. OHO CIY>KUT 3aBEPIIAIOIINM STANlOM peain3alui Ha
COOTBETCTBYIOILIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX IIETOCTHON CHCTEME
XUMHYECKOTO O00pa3oBaHMA. OTH LEHHOCTH KacaroTCsl IMO3HAHUS 3aKOHOB IPHUPOJIBI,
(dopMHpOBaHUS MHPOBO33pEHHS M OOIIeH KyJabTYpbl 4YeNOBEKa, a TaKKe JKOJOTHYECKH
000CHOBaHHOT'O OTHOIIECHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOI cpere. Peannsyercsa xumuieckoe
o0pa3oBaHME Y4YallUXCsl CpPEAHEHW IIKOJIBI CpeACTBaMM Y4eOHOro  mpeamera  «XHUMHs»,
coJlep’KaHuEe U TOCTPOEHUE KOTOPOTO OMpEeNIeHbl B MporpaMme ¢ y4&€ToMm crenuduku HayKd
XUMHH, € 3HAUCHUS B TO3HAHUHU IPUPOBI M B MATEpUAIIbHON JKU3HU OOIIIECTBA, a TAKXKE C YIETOM
o0IMX 1enel U MPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPETHEro
obmero oOpasoBanusi B Poccuiickoii ®enepauuu. Tak, Hampumep, npu (HOPMUPOBAHHU
coJlepkaHusl mpeaMeTa «XUMUS» YUTEHbI CISAYIONUE MOJOXKEHUS O creuuduke ¥ 3HAUCHUU
HayKH XUMUU:

e XuMHS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIPaeT OCOOYIO pOJib B COBPEMEHHOMN
UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON KyIbTypbl. OHa BHOCUT CBOM BKJI]1
B (OpPMHUpPOBaHHE PAMUOHAIBHOTO HAyYHOTO MBIIUICHHUS, B CO3JAaHHE LEJIOCTHOTO
MpEJICTaBICHUsST 00 OKpYXAloIIeM MHUpe Kak O €QMHCTBE MPUPOJBI M YEJIOBEKa, KOTOPOE
(dopMupyeTcsi B XUMHUU Ha OCHOBE MOHMMAaHUSl BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO
MHpa, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU
o0nacTsMH1 IPUMEHEHHUS.

e TecHO B3aMMOJEHCTBYS C APYTHMHU €CTECTBEHHBIMH HayKaMH, XMMHMsI CTajla HEOThEMIIEMOM
YaCThI0 MUPOBON KYJIBTYphl, HEOOXOIUMBIM yCIOBHEM YCHEIIHOTO TPY/AA U KHU3HHU KaXKI0Tro
wieHa obmiectBa. CoBpeMeHHass XMMHS Kak Hayka CO3uaTesibHas, Kak HayKa BBICOKHX
TEXHOJIOTUIl HalpaBlieHa Ha peIIeHUEe TJI00aJbHBIX MpOoOJIeM YCTOWYMBOIO pPa3BUTHS
YeJI0OBEUECTBAa — CHIPHEBOM, YHEPIETHUECKOM, MUIIEBOM, YKOJOTUUECKOW O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBerctBum ¢ obmummu uensmu u npunnunamu COO conxepxaHue mnpeamera
«Xumusa» (10—11 xnaccel, 6a30BbIi YpOBEHb H3yUEeHHUs1) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
OOIIEKYTBTYPHYIO  TOJTOTOBKY  OOYYarONIMXCS, HEOOXOIMMYIO WM IS  BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIKYEHHUS B JKM3Hb COLIMYMA, NPOJOJIKEHUS
00pa30BaHMs B pa3IMYHbIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisromuMu  npeaMera «XUMHUsS» SABISIOTCS 0a30Bble Kypchbl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAHUHM MO HEOPTaHMUYECKOW XMMHH (C BKIIOUEHUEM
3HaHUHU U3 00LIe XMMHUK) U OpraHnyeckoi XuMuu. opMHUPOBaHNE TaHHOM CUCTEMbI 3HAHUN NpU
U3y4eHHH TpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OONINX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa coaepkanust KypcoB — «Opranndeckas XxuMusi» u «OO011ast 1 HeopraHuyeckas
XUMUS» cpopMHUpOBaHaA B MpPOrpaMMe Ha OCHOBE CHCTEMHOTrO MOJXOJa K M3YYEHHIO y4eOHOro
MarepHajia U 00yCJIOBJIE€HAa UCTOPUUECKH 0OOCHOBAaHHBIM pa3BUTHEM 3HAHHUM Ha ONpeelEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYECKON XMMHH BEIIeCTBa pacCMaTpHUBAIOTCS Ha
YPOBHE KJIACCHUYECKOM TEOpPUM CTPOEHHUS OPraHMYEeCKUX COEAMHEHUMH, a TaKKe Ha YPOBHE



CTEePEOXUMHUYECKUX W DIEKTPOHHBIX TPEJCTaBICHUH O cTpoeHmH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIeCTBAaX /JalOTCS B PAa3BUTUU — OT YIVIEBOAOPOJOB IO CIIOKHBIX
OMOJIOTMYECKH aKTHBHBIX COEAMHEHMH. B Kypce opraHMueckodl XMMHM IOJYy4YarOT Pa3BUTHE
c(hopMUpOBaHHBIE B OCHOBHOM IIKOJIE NEPBOHAYATbHBIC MPEACTABICHUS O XUMUYECKOM CBA3H,
KJIACCU(PUKAMOHHBIX TMPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O
XUMHUYECKON pPeaKIIiH.

[Tox HOBBIM YTIIOM 3peHHS B mpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTPHBACTCS
M3YYEHHBIII B OCHOBHOM WIKOJIE TEOPETHYECKHI Marepual U (PaKTOJIOTMYECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudyeckas
XUMUS yYalIUMCsl IPEAO0CTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE MEPHOUIECKOr0 3aKOHA
C OOIIETEOPETHUECKUX U METOIOJIOTHUECKUX TTO3UIINH, TITy0XKe TOHIATh HICTOPHYECKOE U3MECHEHUE
(GYHKIIMIA ATOTO 3aKOHa — OT 0000IIaroMIel 10 0OBSICHSIONMIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jnononHsercs B Kypcax 10 m 11 KiaccoB 3neMeHTaMM  COJEp)KaHUs, HMEIOIIHUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO
B3aMIMOCBSI3M XHMHH C JIPYTUMH HayKaMH, PacKpbhIBalOT €€ poiib B IMO3HABAaTEIbHOW U
MPAKTUYECKON JEsTeNIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBXKEHUS K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ ISl TIOTIOTHCHMS 3HAHUMN, PEIICHUs
MHTEJJICKTYaTbHBIX U KCIEPUMEHTAIBHBIX HCCIEIOBaTeNIbCKUX 3a1ad. B 1eroM conmepikanue
yaeOHOro mpeaMeTa «XUMHUs» JTaHHOTO YPOBHS HW3YYCHHUS OPHCHTHPOBAHO HA (POPMUPOBAHHE
y y4Yaluxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (UIOCOPCKUX HICH, TaKMX Kak:
MaTepUaIbHOE SAMHCTBO HEOPTAHUYECKOTO M OPTaHMYECKOTO MHUPa, 00YCIOBICHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IT03HABAEMOCTD MPHU- POJIHBIX SBICHUHN MyTEM IKCIIEPUMEHTA
U pEUICHHUS TPOTHBOPEYHMA MEXKIy HOBBIMU (PaKTaMH W TEOPCTHUYSCKUMHU TPEIANOCHUTKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTHYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPreTHUECKUX PECYpPCOB, CHIPhS, CO3aHUSI HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B mnnane pemieHus 3amad BOCHMUTAHUS, Pa3BUTHUS U COLMANU3ALMU OOy4YaIOUTUXCS
MPHUHSITBIE MPOTPAMMOMN IOAXOJMBI K OINPEACIICHUIO COJCPXKAHUS W TIOCTPOSHUS IpeaMeTa
pelycMaTpuBaoT (GOpMHUPOBAHUE Y YUAIUXCSI YHUBEPCAIBHBIX YUEOHBIX JEHCTBHUI, HMEIOIINUX
0a30BOE 3HAUCHUE TS PA3IUYHBIX BHJIOB JEATCIILHOCTH: PEIICHHSI TTPOOJIeM, TIONCKa, aHATTN3a U
0o0paboTku uHPOpMAIUK, HEOOXOMUMBIX M NPUOOPETEHHS ONbITa NPAKTHUYECKOH U
WCCIICIOBATEIILCKOM IeATEIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTO3HAHUU XUMUH.

VY4eOuslif npeamer «XUMUS» — 3TO OAWH U3 YIEOHBIX MPEAMETOB, CIOCOOHBIX YCIEITHO
BBITIOJTHUTH 3aJlady MHTETPalliy COJCpXKaHUS 00pa3oBaHUS B OOJACTH ECTECTBCHHBIX U
OOIIeCTBEHHBIX HaYK.

B ocHOBy conepkaHus y4eOHOTO MpeaMera «XHUMHUS» TMOJIOKECHO H3yYeHHUE €IHMHOTO H
OJIHOBPEMEHHO MHOTOMOJISIPHOTO MUpPa, TTI00aTH3aIlii MUPOBOTO pa3BUTHS, (HOKYCHPOBAHUS Ha
(GOPMUPOBAHUN Y OOYJAFOIIMXCS [EJIOCTHOTO MPEJICTABICHUS O poyin Poccuu B COBpeMEHHOM
mupe. dakTopamu, ONPEAENSIONUMHU COACPKATEIbHYIO YacTh, SBUIUCh WHTETPATUBHOCTD,
MEXIUCIUTUTMHAPHOCTD,  MPAKTUKO-OPUEHTHPOBAHHOCTh, OJKOJOTH3allusl H TyMaHHW3aIlus
reorpaduu, 4To MO3BOIUIO OOJIee YETKO MPEACTABUTH TeorpaduuecKue pearnu MpOUCXOASIINX
B COBPEMEHHOM MHpE TCOIOJIUTHICCKUX, MEKHAIMOHAIBHBIX M MEXIOCYIapCTBEHHBIX,
COLIMOKYJIBTYPHBIX, COIMATHHO-I9KOHOMHUYECKUX, TEOIKOIOTHUECKUX COOBITUI U MPOIIECCOB.

1.2 HOEJU U3YUEHUSA YYEBHOI'O ITPEAMETA « XUMMS»

B mpaktuke mpernogaBaHusSi XMMHHU KaK B OCHOBHOW, TaKk W B CpelHEH NIKOIE, MpHU
OTIPENIETICHUN COJIEP)KATeIbHONW XapaKTePUCTUKHU IeJIed W3Y4YeHHUs TpeJMeTa HallpaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMHpOBAHME OCHOB XMMHYECKOMN
HAyKH KakK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOMN IEATETLHOCTH YEIOBEKA 1 KaK



OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJabTypbl. C METOINYECKOM TOUKM 3pEHUS TaKOW MOAXOJ K
OIPECIICHUIO LIENEeH N3YYCHHUs IPEAMETA SBIISIETCS BIIOJIHE ONPaBAAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs IVIaBHBIMU LEISIMM U3YUEHHUs NpeAMETa «XUMHUS» B

CpeaHel 1Koje Ha 6a30BOM YpOBHE SIBJISIOTCS:

dbopMUpPOBaHHE CHCTEMBbl XUMHUYECKMX 3HAHUM KAk BaKHEUIIEH COCTaBISIONIEH
€CTECTBCHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIHOYEBBIC ITOHSITHS,
dyHaaMeHTaNbHBIE 3aKOHBI M TEOPUM XWUMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE U
IIOHUMaHWE CYIIHOCTH JIOCTYNHBIX OOOOIIEHMI MHPOBO33PEHYECKOIO  Xapakrepa,
O03HAaKOMJICHHE C HCTOPUEU MX Pa3BUTHS U CTAHOBIICHHUS,;
(GopMHpOBaHUE M PAa3BUTHE MPEACTABIECHUI O HAy4HbIX METOAAX IO3HAHUS BEILECTB U
XMMHUYECKUX peakluil, HEeOOXOOUMBIX I MPUOOPETEHHUs YMEHUI OpUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKHUX SIBICHUHN, UMEIOIIMX MECTO B IPUPOJE, B MPAKTUYECKON U
IIOBCEIHEBHOM JKU3HY;
pa3sBUTHE YMEHHUI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM U OOBSICHEHUEM
XUMHUYECKOTO JKCIIEpHUMEHTa, COONIoIeHueM TMpaBwi Oe3omacHOro oOpamieHus ¢
BenlecTBamMu. Hapsany ¢ aTuM copeprkaTenbHas XapakTEpUCTUKA LeJed U 3a7ad U3y4eHUs
IIpeaAMeTa B INPOrpaMMe YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUH C HOBBIMH
IPUOPUTETAMU B CUCTEME 001LIero cpesiHero oopazopanus. CeroHs B penoiaBaHuM XUMUU
B OomblIell CTEMEeHHW OTHAETCS MPEANOYTEHUE NPAKTUYECKOH KOMIIOHEHTE COJCp)KaHUs
00y4YeHHMsI, OPUEHTUPOBAHHON HA OArOTOBKY BBIITYCKHMKA ILIKOJIBI, BJIA/ICIOLIET0 HE HAO0OpOM
3HaHUH, a (QYHKIMOHAIBFHONW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHUBHOTO
IIOJIyYEHUS 3HAaHUI U IPUMEHEHMSI UX B PEAJIBHOM KU3HHU NI PELICHUS IPAKTUYECKUX 3a1a4.
B sT01i cBsI3M 1pH M3y4eHNH ITpeaMeTa « XUMUS TOMUHUPYIOIIee 3HaYeHNEe TPUOOpeTaoT

TaKuC ICJIM U 3aJa4H, KaK:

e ajanTanys OOy4yalOmUXCA K YCIOBUSM JAUHAMUYHO DPA3BUBAIOIIETOCS MHPA,
(GhOopMUPOBAHNE WHTEIUICKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
JKNU3HCHHBIX CI/ITyaIII/IﬂX, CBA3AaHHBIX C BCIICCTBAMHU U UX HpI/IMeHGHI/IeM;

e (dopMupoBaHHE Yy OOYYAIOUIMXCS KIIOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUH),
UMEIOIINX YHHUBEpPCAIbHOE 3HAYEHME I PA3IMYHBIX BUAOB JCSATEIBHOCTU: PEIICHUs
npoOjeM, TMOWCKa, aHamu3a U 00paboTku uHGOPMAIMKM, HEOOXOAUMBIX IS
MpUOOpETEeHUsT OMbITA JEATENLHOCTH, KOTOpasl 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU
XUMHUH, 2 TaKXKe JUIS OINEHKHA C TO3UIUH SKOJOTHYECKOW OE30MacHOCTH XapakTepa
BIIUSTHUSL BEIECTB U XMMHUYECKUX MPOIECCOB HA OPraHM3M YeNOBEKa M MPHUPOIHYIO
cpeny,

® pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aromuxcsi: CocOOHOCTH CaMOCTOSATENHHO MPHOOPETATh HOBBIE 3HAHUS 110 XUMUU B
COOTBCTCTBUU C JKNU3HCHHBIMU HOTpe6HOCT$[MI/I, HUCITIOJIB30BAThH COBpeMeHHble
uH(}OPMaIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA U aHAJIM3a y4eOHON U Hay4yHO-TIOMYISpHOU
nH(pOpPMallUi XUMUYECKOTO COICPIKAHMUS,;

e (QopmupoBaHMe U pazBUTHE Yy OOYYAIOMIMXCS AaCCOI[MATUBHOTO U JIOTUYECKOTO
MBIIUICHHSI, HAOII0JaTeNTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
H€06XOI[I/IMBI, B YaCTHOCTH, HpI/I HJ'IaHI/IpOBaHI/II/I nu HpOBeIIGHI/II/I XUMHUYCCKOTI'O
IKCIIEPUMEHTA;

® BOCIUTaHHE y OOy4arolmmxcs yOeXIEHHOCTH B T'YMaHUCTHYECKOM HaIpaBJIEHHOCTH
XUMHUHM, €€ BaXXHOW pOMUM B PELIEHUH TJI00AIbHBIX MPOoOJIeM palMOHAIBLHOTO
MPUPOIOTIONH30BAHUS, TIOMOJHEHUS JHEPreTHUYECKUX pPECYpCOB U COXPAHCHHS
MPUPOJHOTO PABHOBECHUS; OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHUS K
OpUpPOJIE U CBOEMY 3I0POBBIO, a TakKe NPHUOOPETEHUS OIbITa HCIOJIb30BAHUS
HOJ'Iy‘-IeHHI)IX 3HaHPII>i JJIA HpI/IHSITI/IH l"paMOTHI)IX peHIeHI/Iﬁ B CI/ITyaHI/ISIX, CBA3AHHBIX C
XUMHUYECKUMH sBIeHUsAMU. Llenu u 3agaun u3ydeHus npeamera «XHUMHs TONyUUIH
NoJpOOHYI0 METOJUYECKYI0 MHTEpIIpeTalnio B pasaene nporpammbsl «llmaHupyembie



pe3ynbTaThl OCBOEHUS MpeIMeTay, O1aronaps yemy oOecredeHo YETKOE MpeICTaBICHHIE
0 TOM, KaK/€ 3HaHUS U YMEHMs MMEIOT NPSIMOE OTHOIIEHUE K pean3alii KOHKPETHON
LEJIN.

1.3 MECTO YYEBHOI'O ITIPEJMETA «XUMUS» B YHUEBHOM
IIJTAHE

B cucreme cpemnero obiiero oOpa3oBaHus «XHMHS», H3ydacMas Ha 0a30BOM YPOBHE,
npU3HaHa O00SM3aTeNbHBIM YUYCOHBIM MPEIMETOM, BXOMASAIIMM B COCTaB MPEAMETHOW 00jacTu
«EcTecTBEeHHBIC HAYKH.

O6mee unciao yacoB — 68 yacos: B 10 kimacce — 34 gaca (1 gac B Hezgento), B 11 kiacce
— 34 4gaca (1 gac B HenemIO).

B TematuueckoM IUTAHUPOBAaHMM YyKa3aH pe3epB yUeOHOrO BPEMEHH, KOTOPOE
PEKOMEHIyeTCS JIJIs pealli3aliii aBTOPCKUX OIX00B 10 HCITOIH30BAaHHUIO PA3HOOOPA3HBIX (hopM
OpraHu3aly yueOHOTo mpolecca.

2 COIEPKAHUE YYEBHOI'O IIPEJJMETA «XUMMUSD»
2.1 10 KJIACC

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

[IpenMer opranudeckoil XUMUHK: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B MOJYYEHUU
HOBBIX BEUIECTB U MaTepuasoB. Teopus CTpoeHMsI OpraHudecKux coeaquHenuii A.M. byrieposa,
e€ ocHoBHble mTONOXKEHUSA. CTpyKTypHBIE (OPMYJIBI OpPraHUYECKHX BemecTB [ omosorus,
n3omepuss XUMHAYECKas CBA3b B OPraHNYECKUX COCIMHEHUAX — OJAMHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o  wiaccupukauuu  OpraHMdeckux  BemlecTB.  HomeHnknarypa
OpPraHMYECKHUX COEJMHEHMM (CUcTeMaTHuecKas) M TpHUBHMAJbHbIE HAa3BaHUSA BaKHEUIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIepUMEHTAIIBHBIE METO/BI U3YYEHUS BEUIECTB M MX IPEBPALICHUN: 03HAKOMIICHHE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB U MaTepHalaMH Ha UX OCHOBE; MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKHUX BEIIECTB; HAOJIOJEHHE U ONHMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELLECTB MPU HAarpeBaHuU (MJIaBjieHHe, 0OyTrIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHWE, TOMOJIOTMYECKMH psiiA. MeraH M 3TaH — mpocTenmue
IPEeJCTaBUTEINN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeIleH s U TOPEHUs]),
HaXO0X/IeHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHN psiAl. DTUIIEH U NIPOIUJIEH — MPOCTENIIINE
MPEJICTABUTENIN QJIKEHOB: (U3MYECKHME U XUMHUYECKHE CBOICTBa (peakuuu THUIPUPOBAHMS,
raJIOT€HUPOBAHMUSI, TUIPATAllMK, OKUCIICHUS U TIOJMMEPHU3ALIAN), IOIY4EHHE U IPUMEHEHUE.

Anxaguensl. byraguen-1,3 u merunOyranuen-1,3: crpoeHue, BaXHEHUIINE XUMHUYECKHE
cBOMcTBA (peakuus noauMmepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMUECKUU psia. ALeTuiaeH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHYECKHE CBOICTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THApATAllMM, TOPEHHUSI ), IOJTyYEHUE U IPUMEHEHHE.

Apenbl benzon: cocta, cTpoeHHe, (PU3MUECKHE M XUMHMUYECKHE CBOWCTBA (peakLuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), MOJy4yeHUE M MNpUMeHeHue. Toayos: cocraB, CTpOEHHE,
¢du3nyeckrue 1 XUMHUYECKUE CBOMCTBA (PEaKLMU raJIOTeHUPOBAHUS U HUTPOBAHMS) MOTY4YEHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB. ['eHeTnueckass CBsI3b MEXIY YIVIEBOAOPOAAMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[Ipupoanbie HCTOUHUKH YTIeBOAOPOAOB. [IpupoaHbIit Ta3 U MonyTHbIE HE(TAHbIE ra3bl.
Heds u e€ npoucxoxaenue. Criocodbl nepepadoTKu He(TH: EperoHKa, KPeKHHT (TepMUUECKUH,
KaTtajauThuueckui), mnuponus. IlpoaykTtsl nepepaboTku HedTH, HX OPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ POJYKTHI €ro nepepadboTKy.

DKcrepuMeHTaAIbHbIE METOAbl U3YUEHHUs BEUIECTB M MX MPEBPAIICHUI: 03HaKOMJIEHHE C



o0pa3iaMu MmiacTMacc, KayuyyKoB M pe3uHsbl; Koyutekuuu «HepTb» u «Yromb»; MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TalOr€HONPOU3BOAHBIX; IPOBEAECHUE MPAKTUYECKOW pPabOTHI:
MI0JIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuéTHLble 3a1aun

Bbruuciienuss mo ypaBHEHHMIO XUMHUECKOW peakuuu (Maccel, 00bEMa, KOJIWYEeCTBa
MCXOJIHOTO BEIECTBA WIIM MPOIYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 HCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kucnopoacoaepxamue opranndecKie COeJUHEHUA

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M A3TAHON: CTPOEHHE, (U3UYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
IIpUMEHeHne. BonopoaHbIEe CBSA3M MEXKIYy MOJIEKyJaMHu CHnuproB. [leficTBue MeraHona u
9TaHOJIa HA OpPraHu3M 4eJIOBEKa.

MHoroaToMHBIE CIHUPTHI. DTWUJICHIVIMKONb W TJIHIEPHH: CTPOCHHUE, (uzuueckue u
XMMHUYECKHE CBOMCTBa (B3auMOJEHCTBIE CO MIETOYHBIMU METAlJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOTOAaTOMHBIE CHUpTHI). JleiicTBue Ha opraHu3Mm uenoBeka. [IpuMeHeHue riaunEepuHa U
STUJICHIJIUKOJIA.

@eHOo: CTPOCHHE MOJICKYIIbI, (PU3MUECKHe M XMMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenne genona.

Anpperuabpl U KeToHbl. dopmanpierus, aueTanbIeruj: CTpoeHHe, (U3NYECKUE WU
XMMHUYECKHE CBOMCTBa (pEeakUuU OKHCICHHS U BOCCTAaHOBJIECHHS, KaueCTBEHHBIE PEaKLIMN),
[OJIy4Y€HUE U IPUMEHEHHE.

AneroH: cTpoeHue, (U3MYECKHME M XHMHUYECKHE CBOMCTBa (peaklUM OKHUCICHUS HU
BOCCTAHOBJIEHMSI), IOJy4eHHE M npuMeHeHue OJHOOCHOBHBIE IIpeAEIbHbIE KapOOHOBBIE
KUCIOTHl. MypaBbUHas M YKCYCHasl KMUCJIOTBI: CTpOEHUE, (PU3NYECKHEe U XMMHUUYECKUE CBOICTBa
(cBoiicTBa, OOmIME A Kiacca KUCIOT, PEaKUus ATePU(HUKAINN), ITOJIyYeHHE U MPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KMCIOTHI KaK MPEACTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mpblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE JIEHCTBUE.

CrnoxHble 3¢upbl Kak NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MapOsIN3 CIOXHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenue )xupoB. bruonorudeckas poib KUPOB.

VYraeBojpsl: cocTaB, Kiaccu(ukanus yrieBogoB (MOHO-, 11- U nojrcaxapuabl). [oko3a
— MpOCTEHIINI MOHOCaXapu: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (U3MUECKHUE U XUMHUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom meau(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHWE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KaK H30MEP TITFOKO3BI.

Caxapo3za — MNpeACTaBUTENb JAMCAXapUIOB, THAPOJU3, HAXOXKJIEHUE B IPUPOAE U
IIPUMEHEHHE.

Kpaxman u nemionosa kak npupoHble noaumepsl. CTpoeHHe Kpaxmalia U LEJUII0JI03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEAKLUs C HO0M).

DKcrepuMEHTAIbHBIE METOJbl M3YyY€HHUsl BEIECTB M UX MPEBpAIlCHUN: MpPOBEACHUE,
HaOJIoIeHne W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMmojeiicTBue rauuepuHa c¢ ruapokcuaomM meau(Il)), ampaerngoB (okucieHHE
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoaeiicTeue kpaxmana
C MO/IOM); IIPOBE/ICHUE MPAKTHUECKOM paboThI: CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI.

PacuérHbie 3a1a4n

Bbruuciienuss mo ypaBHEHMIO XHUMHMYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

A3oTcojaep:xaliye oprauuyeckue coeAnHeHust

AMuUHBI. MeTuIaMuH ¥ aHWJIMH: COCTaB, CTPOEHHE, (PU3NUECKUe 1 XUMUYECKHE CBOICTBA
(ropenwue, B3aUMOJICHCTBHE C BOJAOU U KUCJIOTaMH).

AMUHOKHCIOTBl Kak aMm(oTepHble OpraHuueckue coequHeHus. Dusnyeckue Hu



XMMUYECKHE CBOWCTBA AMHHOKHUCIOT (Ha mpuMmepe TIiMLKMHA). buomornueckoe 3HaveHHE
aMuHOKUCIOT [lenTup.

benku kak mpupojHbIe BRICOKOMOJEKYJsIpHbIE coeauHeHus. [lepBuunas, BTOpuYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: TUIPOJIM3, JEHATYpallus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcriepuMeHTANIbHbIE METO/bI M3y4YeHHs BEIIECTB U WX IMpeBpallleHuii: HaOIoaeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OENKOB INpH HAarpeBaHWM, IIBETHBIC
peakiuu OeIKOB.

BbicokomoniekyIsipHbIe COeJUHEHUSA

OcHOBHbIE TOHSTUSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluU, CPEeaHsAs MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUN — MOJIMMEPU3alUs U TOJTUKOHACHC AL

[Inactmacchl  (MONMATWIIEH,  MOJMIPONMIIEH,  MOJIMBUHWIXJIOPHUI, IOJIUCTUPOI).
HarypanbHbIlli U CHHTETHYECKHE KaydykH (OyTaJIMEeHOBBIH, XJIOPONPEHOBBIA W MU30MPEHOBBIN).
Bosnokna: HaTypasibHble (XJIONOK, ILIEPCTh, IWIENK), MCKYCCTBEHHBIE (aLlE€TaTHOE BOJIOKHO,
BHCKO3a), CHHTETHUYECKHE (KallPOH U JIaBCaH). DKCIIEpUMEHTAJIbHBIE METO/bl U3YUEHUS BEILIECTB
U WX IpPEeBpaIICHUN: O3HAKOMJIEHHME C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KayYyKOB.

MexnpeameTHble CBSI3U

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU M3yuyeHUU opraHnyeckoil xumuu B 10 xmacce
OCYILIECTBJISIETCSl 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk U
MOHSITHA, SBJISIOIINXCS CUCTEMHBIMH ISl OTAETBHBIX MPEAMETOB €CTECTBEHHO- HAYUYHOTO IUKIIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHS: SBICHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpEHHE,
HKCIEPUMEHT, MOJIEIIUPOBAHHE.

Oduzuka: MmaTepus, SHEprus, macca, aToM, OJJEKTPOH, MOJEKYJa, YHEPreTHUYEeCKHA
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUYECKUE BEIMYMHBI U
€MHHUIIBI X U3MEPEHUS.

Buonorusi: knerka, opraHusMm, O6wocdepa, 0OOMEH BEIIECTB B Opranu3me, (HoTocuHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YTIeBOIbI, KHUPHI, PEPMEHTHI).

I'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: NUIEBbIE TPOYKThI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

2.2 11 KJIACC

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckuil sneMeHT ATOM. Sapo aroma, UW30TOMBI.  DIEKTPOHHAs 000JIOYKA.
DHepreTyYecKre YpOBHH, MOJYPOBHHU. ATOMHBIC OpOHTANH, S-, P-, d-3meMeHThl. OCOOCHHOCTH
pacmpezieieHusi SJIEKTPOHOB MO OpPOUTANSIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuogmueckas cucTeMa XUMHUYECKUX dieMeHToB J[.I.
MenneneeBa. CBsi3b nepHoaWyYecKoro 3akoHa W [lepuoanueckoil CHCTEMBI XUMHUYECKHX
sanemenToB /.M. MenzaeneeBa ¢ COBpEMEHHOW TEOpUeWd CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUe MEePUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. Buabl XHUMHYECKOH CBs3M (KOBAJICHTHAs
HEMNoJIsIpHasl W TOJSApHAas, WOHHAs, MeTajuimueckas). MexaHu3mMbl 00pa3oBaHHUS KOBaJCHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNEeKTpOOTpULIATENbHOCTh. CTeneHb OKuciaeHUs MIoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIUYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIIA



KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTre 0 aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOWIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HoMeHkimaTypa HeOpraHudyecKux
BEIECTB. ['eHeThyeckasi CBsI3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKAINIUX K PA3TUYHBIM
KJIaCCaM.

Xumuueckast peakius. Kraccudukanus XUMHUYECKHX peakuil B HEOPraHUYECKOH H
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB; 3AKOH COXPAHEHUS M IPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakuuu, e€ 3aBHCHUMOCTh OT Pa3M4HbIX (akTopoB. OOpaTUMble PEaKIHH.
Xumuueckoe paBHOBecue. DAKTOPHI, BIMUSAIONIME HA COCTOSAHUE XHWMHYECKOIO PABHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutuueckas aucconuanus. CuibHbIe H cladble AeKTposnThl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KUCIasA, HelTpanbHasl, menouHas. [lonstue o Bogopoanom nokasarene (pH)
pactBopa. Peakiuu nonHoro ooMeHa. I uaponn3 HeOpraHuIeCKuX U OPraHMYECKUX BEIIECTB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu [loHsaTue 00 3JeKTposiM3e paciiaBOB U
pactBOpoOB coJieid. [Ipumenenue annekponunsa.

DKCIepUMEHTAIbHbIE METOJbl M3YYEHUsl BEIIECTB M UX IPEBpPALICHUH: JEMOHCTPALIMS
tabmun «llepuoguyeckas cucrema xumudeckux siemeHtoB .M. MenpaeneeBay; u3ydeHue
MoJieJlel KpUCTANIMYECKUX PEIIETOK; HaOMI0JeHHe W ONUCAaHUE JEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3yIoKEHUE TEPOKCHIA BOJOpPOJa B MPHUCYTCTBHUH  KaTalu3aropa,
ONpEeNIeJIEHUE Cpellbl pacTBOPOB BEIIECTB C MOMOLIBIO YHUBEPCAIBHOIO MHJMKATOPA, PEaKIIUU
MOHHOTO OOMEHa); MpPOBEACHUE IMPAKTHUECKOW padoThl «BimsHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK».

Pacuérnbie 3agaun

PacuéTel o ypaBHEHUSIM XUMHUUECKUX PEAKLIUNA, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pAacU€Thl C UCIOJIBb30BAHUEM MTOHATHS «MACCOBAsI I0JI BELIECTBA.

Paznen 2. Heoprannuyeckasi XuMusi

Hemeramnsl. Ilomoxenune HemeraimioB B Ilepuogudeckoil cHCTEME XUMHUYECKHX
sanementoB J.MI. MeHneneeBa M OCOOEHHOCTH CTpO€HHUS aTOMOB. (DHU3MYECKUE CBOWCTBA
HEMETAJUIOB. AJIJIOTPONHSI HEMETAJJIOB (Ha MPUMEpPE KUCIopoaa, cephl, ¢hocdhopa u yriepoaa).
XUMHYECKHE CBOMCTBA BAXKHEUIITNX HEMETAIIOB (TaJlOT€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KpeMHHs]) M HX COCAMHEHUH (OKCHAOB, KHCJIOPOJCOACPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHUI).

[IppuMeHeHHe BaXHEHIIMX HEMETAUIOB M MX coeauHeHud. Meramisl Ilomoxenue
meTansoB B [lepuoanueckoii cucreme xumuueckux snemeHToB JI.M. MenaeneeBa. OcoOeHHOCTH
CTPOCHHUSI DIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mume pusnyeckue CBONCTBA METAJLIOB.
CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKUM PsAJl HAPSHDKEHUI METAILIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHUM, KaiWid, KaJbLIMi, MarHuw,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O6mue crocoObl nonyueHus: meramuioB. Meramnyprusi. Kopposus meraminos. CrocoOst
3alUThI OT Koppo3uu. [IpruMeHeHne MeTamioB B ObITY U TEXHHUKE

DKCIepUMEHTAIBHBIE METOABl HM3YYCHHS BEIIECTB M WX TMPEBpAlICHUN: HU3YUCHHUE
KOJUIEKIIMA «MeTaJulbl U CIUIaBb», 00pa3lloB HEMETAIUIOB;, pEIICHHE  AKCIePUMEHTAIBHBIX
3az1ayg; HaOJMIOJIEHWEe W ONHUCaHWE JEeMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(B3auMoJIeHiCTBME TUAPOKCHIA aJIOMUHHUS C PAacTBOpPaMH KHCIOT W IIENoYeil, KaueCTBEHHBIC
peakIny Ha KaTHOHBI METAJIOB).

PacuérHble 3amaun

Pacuéter Macchel BemecTBa WM 00bEMa Ta30B MO HW3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WU 00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEaKIMU BEIIECTB; pacd€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET MPHUMECH.

Xumus 4 KU3Hb



Ponb xumun B 00ecriedeHnH YKOJIOTUYECKOM, YHEPTeTHUECKOM U MUIIEBON 0€30MMacHOCTH,
pa3BUTHM MeAUIIMHBL. [[OHATHE O HAYYHBIX METOIAaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUH.

[IpencraBnennst 00 OOMMX HAYYHBIX TMPUHIUIAX [POMBIILICHHOTO TTOTYYCHHS
BaKHEHIIINX BEIICCTB.

UenoBek B MuUpEe BEUIECTB M MATEPUANIOB: BAXKHEHIIME CTPOUTENBHBIE MATEPHUAIIBL,
KOHCTPYKIIMOHHBIE MaTepHualibl, KPacKH, CTEKJIO, KepaMHKa, MAaTepUalibl I DJIEKTPOHUKH,
HAHOMAaTEPHAJIbI, OPTaHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHUA U 30pOBbE YEIOBEKA: IMpaBuia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB;
npaBuiia 6€30MMaCHOTO MCIIOIH30BAHMSI MPENAPAaTOB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MesknpeamMeTHble CBSI3H

Peanuzanus MeXIpeIMETHBIX CBA3€H MPH U3yYSHUN OOIIECH 1 HEOPraHWYECKOH XMMHUU B
11 kyacce oCyIIecTBIsACTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK Y MOHATHUH, SBIISIOIMXCA CUCTEMHBIMH I OTIAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OOmue ecTeCTBeHHO-HAYyYHBIC TOHSATHUS: HAy4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHHTE3, KJIIaCCU(PUKAIIHS, IEPUOJUIHOCTD, HAOMIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
W3MEPEHHUE, SIBJICHUE.

®dusuka: marTepus, dHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
pPaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3MYCCKUE BETMYMHBI U SUHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, JKOocHCTeMa, Ouocdepa, MakKpo- U MHKPOIICMEHTHI,
BUTaMHHBI, 0OMCH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPO/IbI, TIOJIE3HBIE NCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKas  MPOMBIIUIEHHOCTb, MeTaJLLyprus, MPOU3BOACTBO
CTPOUTEBHBIX MATEPHAIIOB, CEIbCKOX035IMCTBEHHOE MPOU3BOICTBO, IMUIEBAst IPOMBIILICHHOCT,
dapmarieBTHUECKasi ~ MPOMBIIUICHHOCTh,  IPOU3BOACTBO  KOCMETHYECKMX  IIPEraparoB,
MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHUaJIOB, 3JIEKTPOHHAsA MIPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.



3 HNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O
INPEAMETA «XUMHUSA» HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

3.1 JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHUM C CHCTEMHO-AEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJEYIOLINE COCTAaBISAIOIINE:

— OCO3HAHHE OOYYAIOMIMMHUCS POCCUUCKONH TpaKIAHCKOW UIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTU U CAMOOIIPEEIICHHIO;

— HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

— L[EJICHAIIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

— FOTOBHOCTb U CIHOCOOHOCTH  OOYyYaromIMXCsS  PYKOBOJCTBOBAaThCS B CBOEH
JIEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMM ~YCTAaHOBKaMH, IPUCYIIMMM LEJIOCTHOM CHUCTEME
XUMHYECKOTro 00pa3oBaHus;

— HaJIMYue MPAaBOCO3HAHUSI SIKOJIOIMUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTh LIENIH
U CTPOUTD KU3HEHHBIE IJIAHbI

JIn4HOCTHBIE pE3yIbTaThl OCBOEHUS MPEAMETa « XUMUS» TIOCTUTAIOTCA B €JUHCTBE yUeOHOI
U BOCHHUTATEJIbHOW JesTelbHOCTU. OpraHu3alMd B COOTBETCTBUU C TI'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHUICKOIO
rpaKAaHCKOro oOIIecTBa, MPHUHITHIMU B OOIIECTBE HOpPMaMHU W  TpaBWIAMU  IOBEACHHS,
CIOCOOCTBYIOLIMMH TMPOLIECCAM CaMOIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JImuyHOCTHBIE PE3yabTaThl OCBOCHUS IMpEIMETa «XUMUS» OTPaXKaAIT cHOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUYECKON NESTEIBHOCTH 00 yUaoLUXCsl IO peaIi3aliy MPUHSATHIX
B OOIIECTBE LIEHHOCTEMN, B TOM YHCJIE B YACTH:

I'paknaHCcKOro BOCIMTAHMSA:

— OCO3HaHUS O0YyYaroIIMMKCSI CBOMX KOHCTHUTYLMOHHBIX IpaB U OOsS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABONOPSAIKY;

— IMIPEJCTABJIEHUS O COLMAIBHBIX HOPMaxX U MpPaBUiIaX MEKIMYHOCTHBIX OTHOIIEHUN
B KOJIJICKTUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH N€ATENbHOCTH NMPU CO3AAHUU YUEOHBIX
IPOEKTOB, pEUIEHUH Y4YeOHBIX M T[I03HABATEIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB;

— CIOCOOHOCTH NMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTryMEHTbI
JPYTUX MpU aHAJU3€ Pa3IMYHbIX BUJIOB yUeOHOM NesTeIbHOCTH;

IIaTproTHYECKOr0 BOCHUTAHMSA:

— IEHHOCTHOIO OTHOLICHMS K HUCTOPUYECKOMY M  HAy4HOMY  HAacCJIECAUIO
OTEYECTBEHHOU XUMHUH;

— YBaXE€HHUs K IIpOLleCCy TBOpPUECTBa B 00JACTH TEOPUM M TPAKTUYECKOTO
IIPUMEHEHNs XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHMSI HAyKU €CThb pe3ysbTaT
JUIUTETIbHBIX ~ HAONIOACHU, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX IIOHCKOB,
ITOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

— HUHTEepeca W IO03HABaTEIbHBIX MOTHUBOB B IOJYYEHHHM W IMOCIEAYIOIIEM aHAJIU3e
UH(OPMALIUU O IEPEOBBIX TIOCTUKEHUAX COBPEMEHHOM 0TEUECTBEHHOW XUMUHY;

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

— HPAaBCTBEHHOI'O CO3HAHMUs, YTUYECKOIO IOBEACHUS;

— CHOCOOHOCTH OLIEHUBATh CUTYAI[MH, CBA3aHHBIE C XMMUYECKUMHU SIBICHUSMH, U
[IPUHUMATb OCO3HAHHBIE DPELICHUs, OPUEHTHUPYICh HA MOPAIBHO-HPAaBCTBEHHBIE
HOPMBI U LIEHHOCTH;



TOTOBHOCTHU OLIEHUBATh CBOE MTOBEICHUE U MOCTYIKA CBOMX TOBAPHILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

®opMHPOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHUS [IEHHOCTEH 3/T0POBOT0 M OE30I1aCHOTO 00pa3a >KU3HU; HEOOX0IUMOCTH
OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (HU3HUYECKOMY MU TICHXHUYECKOMY
3JI0pPOBBIO;

coOMoIeHnsT TpaBWJI  OE30IacHOTO OOpalleHWs C BEIIeCTBaMU B OBITY,
MOBCETHEBHOM KU3HU U B TPYJOBOM NEATEIBHOCTH;

MOHUMAHUS [IEHHOCTHU MPAaBUJI WHIUBUIYATHHOTO U KOJUICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CHTYAIMSIX, YIPOXKAOIIUX 3J0POBBIO0 M KU3HHU JIIOJICH; OCO3HAHUS
MOCJICICTBUA M HENPUATHS BPEAHBIX NPHUBBIUEK (YHOTPEOJEHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

TpyaoBoro BOCHIHTAHUSA:

KOMMYHUKaTUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO IMOJIE3HOW, TBOPYECKOM M JOPYIHX BHAAX
JESATEIIBHOCTH;

YCTAaHOBKHM Ha aKTMBHOE yYaCTHE B PEIICHMM NPAKTHUYECKUX 3a7a4 COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYeCKOMY M3YUeHHIO Tpodeccuii pa3IMyHOro pojia, B TOM YHCIIe
Ha OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUU 110 XUMHUH;

YBa)XCHHUs K TPYLy, JTIOASAM TPyZa U pe3yabTaTaM TPYIAOBOM AESITEIbHOCTH;
TFOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHIUBUAYAJIbHOW TPAEKTOPUU 0Opa3oBaHus,
Oyaymeit npodeccun u peanu3anuy COOCTBEHHbBIX KU3HEHHBIX IUIAHOB C YUETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, MHTEPECOB M MOTPEOHOCTEH
00I111eCTBA;

IKO0J0rH4ecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11eJ1IeCOO0pa3HOro OTHOUIEHUS K TPUPOJE, KaK HMCTOYHUKY
CYILECTBOBAaHMs JKU3HU Ha 3eMIIE;

NOHMMAHUSA TIJIOOAJTBHOTO  XapakTepa HSKOJOTMYECKUX IpoOJIeM, BIUSHUS
HSKOHOMHYECKHX IIPOLECCOB HA COCTOSIHHUE MPUPOJTHON U COLMAIBHON CPENBL;
0CO3HaHMsI HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTH)KEHUN XMMHUHM JJIS PELIeHUs
BOIIPOCOB PallMOHAJILHOTO IIPUPOJOIOJIB30BAHNS;

AKTHUBHOTO HENPUATUS JEHCTBHM, NPUHOCAIINX BPEJA OKPYXKAKOIIEW MPUPOIHOU
cpelie, YMEHUsl IPOrHO3UPOBaTh HEOIArONPUSITHBIE SKOJOTHYECKHUE MOCIEICTBUS
IPEANPUHUMAECMBIX JCHCTBUN U IIPENOTBpAIIATh UX;

HaJIU4Ms Pa3BUTOrO SKOJOTHYECKOIO MBIILIEHUS, HSKOJIOTHYECKON KYJBTYpBI,
OIIbITa JeATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, yMEHUSA
PYKOBOACTBOBATbCS MMM B IIO3HABATEJIBHOW, KOMMYHUKAaTUBHOM M COLMAIIBHOU
NpPaKTUKE, CIIOCOOHOCTM W YMEHMS aKTUBHO NPOTUBOCTOSNTh WJCOJOTHU
xemodobuu;

HEHHOCTI/I HAYYHOI'O MO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

NOHUMaHMs CIEeUU(PUKHA XMMUM KaKk HayKd, OCO3HaHuUs €€ poid B
(opMHpPOBAHHUN PAMOHATBLHOIO HAYYHOT'O MBIIIICHHS, CO3JaHUU IEIOCTHOTO
npescTaBieHuss 00 OKpY)KalollleM MHUpe Kak O €IMHCTBE IPHUPOJIbI U YelIOBEKa, B
MO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEW M pelIeHHH NpoOJIeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHHU JIJIsl COBPEMEHHOM ITUBWIN3ALIUU: B
e€ TYMaHUCTHUYECKOW HANpaBJICHHOCTH W BAaXXKHOM POJIM B CO3JaHUU HOBOM 0a3bl
MaTepuaIbHOU KYJIbTYphl, PELIEHUH INI00aNbHBIX MPOOIEM YCTOHYMBOTO Pa3BUTHUS



YeJIOBEYECTBA — CBIPBEBOM, HHEPreTUYECKOM, IUIIEBOM U IKOJIOIMYECKON
0€30I1aCHOCTH, B Pa3BUTHHU MEIULMHBI, 00ECIIEYEHUN YCIOBUM YCHEIIHOro Tpyaa
¥ 9KOJIOTMYECKH KOM(pOPTHOH KU3HU KAXKI0TO WieHa 00IIeCTBa;

— €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH: ITOHMMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU HCIIOJIb30BATh OJIy4YaeMble
3HaHUS JUIs aHalu3a M OOBSCHEHMs SBJICHUH OKpYXKAWOLIEro Mupa u
IPOUCXOAIINX B HEM U3MEHEHHI; yMEHHSI IeJIaTh 000CHOBAHHBIC 3aKIIOUCHHS Ha
OCHOBE HayyHbIX (AKTOB M HUMEIOIIMXCS JAHHBIX C LEJNbI0 IOJYyYEHHs
JIOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSTENIBHO MCII0JIb30BaTh XUMHUYECKUE 3HAHMS JUIsl pPeIeHUs
Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

— MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATENbHOCTH;

— TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOO0OPa30BaHHUIO,
K aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUM II0 XUMUU B COOTBETCTBUM C
AKU3HEHHBIMH TOTPEOHOCTAMY;

— HWHTEpeca K OCOOCHHOCTSAM TpyAa B Pa3IMUYHBIX cdepax NpodheccnoHaNbHON
JIeSTEIIbHOCTH.

3.2 METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yjbTaTbl OCBOEHUS Y4eOHOro mpeamera «XHUMHS» Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHMs BKIIIOYAIOT: 3HAYMMBbIE s (OPMHPOBAHUS MHUPOBO33PEHUS
00yJaromuXCsi MeXAUCIUILTHHAPHBIE (MEKIPEIMETHBIC) O0IIEHAYYHbIE TIOHSATHS, OTPAKAIOIIHIE
LIEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa U CIHEUU(PHUKY METOJOB IO3HAHMs, HCIOJIb3YEMbIX B
€CTECTBEHHbIX HayKax (MaTepus, BEILECTBO, SHEPIUs, SIBICHUE, MPOLIECC, CUCTEMA, HAYUHbIN
(dakT, NPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIElO0BaHME, HaOIIOACHUE,
U3MEpEHHe, OBKCIEPUMEHT U Jp.); YHHUBEpCalbHble y4yeOHblEe ICHCTBUS (IIO3HABATEJbHBIE,
KOMMYHHUKAaTHBHbIE, DETYJIATHBHbIE), obecneunBaronme (opMupoBaHue (QyHKIMOHAIBHON
IPaMOTHOCTH W COLMAIBHOM KOMIIETCHIIMM OOYYaroIIUXCs; CIIOCOOHOCTh OOyYaromuxcs
MCII0JIb30BaTh OCBOCHHBIE MEXKANCIMILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHNS U YHUBEPCAIbHBIC
yueOHbIe JeMCTBHS B TIO3HABATEIBLHON U COLIMATIBHON MPAKTHKE.

MeranpeameTHble pe3yiabTaThl OTPAKalOT —OBJIAJAEHUE YHUBEPCAIbHBIMH Y4E€OHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJITUBHBIMU JI€HCTBUSMU.

OsgiaieHHe YHUBEPCAJIbLHBIMHA MO3HABATEIbHBIMH JAeHCTBUSIMH

Ba3oBble 1ornyeckue geicTBus:

— CaMOCTOATENIbHO (hOPMYITUPOBATh U aKTyaJIU3UPOBaTh MPOOIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

— OIpeneNsaTh UeH AeSITeIbHOCTH, 33/1aBasi TapaMeTpbl U KPUTEPUN UX TOCTHKEHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

— MHCIMONb30BaTh P OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJIETISITh XapaKTEpHbIE NMPU3HAKU MOHATUN W yCTAHABIMBAThb MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS I OOBSICHEHUS OTJCNIBHBIX (PaKTOB U
SIBIICHHUIA,

— BbIOMpATh OCHOBaHMS M KPUTEPUU IS KJIacCU(UKAIIUN BEIIECTB U XUMUYECKUX
peaxkLuii;

— YCTaHaBJIMBATh IPUYUHHO-CIIEJACTBEHHbIE CBS3U MEXK1Y U3y4YaeMbIMU SBJICHUSMU;

— CTPOUTH JIOTHUECKHUE PACCYKJEHUS (MHIYKTUBHBIC, I€JyKTUBHBIE, TI0 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMSI B PAcCMaTPUBAEMBIX SIBICHUSX,
(opMyIHpOBAThH BHIBOJBI U 3aKIIIOYCHHUS;

— MPUMEHATh B TpOIECCe MO3HAHMS HUCHOJIb3yeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENIH, NPeoOpa3oBbIBATh MOJIEIbHBIE MPEICTaBICHUS —
XUMHUYECKHH 3HAaK (CHMBOJ) OJJIEMEHTa, XHMMHYecKas (opmyna, ypaBHEHHE



XUMUYECKOH pEeakIMh — TpH peIIeHUH Y4YeOHBIX II03HABAaTENbHBIX U
MPaKTUYECKUX 3ajad, MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC TMPEICTABICHUS IS
BBIABJIICHUA XapaKTCprIX HpI/ISHaKOB I/I3y‘~IaeMBIX BCIIECCTB H XHUMHYCCKUX
peaKIuii;

ba3oBble ncciaenoBarebCcKue AeiicTBHSA:

BJIa/I€Th OCHOBAMH METOJ0B HAYYHOI'O IO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLIUi;
dbopMyIHUpOBaTh TSN U 334U HCCIICIOBAHUS, HCIIONIB30BATh MMOCTABICHHBIC U
CaMOCTOSITENILHO  c(pOPMYTMpPOBAaHHBIE BOMPOCHI B KadecTBE HHCTPyMEHTa
MO3HAHUS U OCHOBBI U (JOPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHHOCTU
BBICKA3bIBACMBbIX Cy)KILeHI/If/’I;

BJIQJIETh  HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUA UM IMPOBEJICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOIaTh 32 XOJ0M
nporecca, CaMOCTOSITEIBHO IMPOTHO3UPOBATh €ro pe3yibTar, (HopMyIHpOBaTh
0000111eHUS U BBIBOJbI OTHOCUTEIHLHO JOCTOBEPHOCTH PE3YyIbTaTOB UCCIEAOBAHNUS,
COCTaBIISITh OOOCHOBAHHBIN OTYET O MPOJIEIIAHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKOM UCCIIEA0BATEIHCKOM U TPOCKTHOM AeSITEbHOCTH,
MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENILHOMY HOHMCKY METOJIOB
PCIICHHUA MTPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

PaGora ¢ nndopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX MCTOYHUKAX MH(POpMAIUM (HaydyHO-TOMyJIspHAs
JaUTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CHPaBOYHBIE IIOCOOMS, pecypcChl
WutepHera), aHamu3upoBaTb HHGOPMALMIO Pa3IUYHBIX BHUJAOB U (QoOpM
IIpEJICTaBICHNUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

(GopMyIMpPOBATH 3aMPOCH] U IPUMEHSATH PA3JIMYHbIE METObI IIPU ITOMCKE U OTOOpE
uHpOpManKK, HEOOXOIUMOMN IJIsi BBHIMOJHEHUS y4eOHBIX 3a7ad ONpeNeIeHHOTO
TUIIA,;

npuoOperaTh  ONBIT  MCHOJb30BAaHUS  MH(POPMALIMOHHO-KOMMYHHKAaTHUBHBIX
TEXHOJIOTHI U pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (GOpMY IpelcTaBleHUs MH(OpMaIu
(cxeMmbl, rpadMKH, AUArPaMMBbI, TAOIHIIbI, PUCYHKH U T.I1.);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KauyecTBE CPEACTBA MpPHU PabOTe C XUMHUYECKOU
uHpopManuel: MPUMEHATh MEXIIpeIMETHbIE ((pU3NUYEeCKue U MaTeMaTHYECKHUE)
3HAaKU ¥ CUMBOJIBI, pOpMYJIbl, aO0OpeBUATYphl, HOMEHKIIATYPY;

UCMOJNb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAJHOCTH.

Oejaaaenue YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMHU JelCTBUAMMU

3aJaBaTh BONPOCHI 0 CYIIECTBY OOCYXKIaeMoil TeMbl B XOJe JIuayora H/HWiu
JUCKYCCHM,  BBICKA3bIBaTh  MJieH, (OPMYIHUPOBATH CBOM  MPEAJIOKEHHS
OTHOCHUTEJIbHO BBIIIOJIHEHUS IPETIOKEHHOH 3a7auu;

BBICTYNIaThb C TIPE3CHTAlMEN pe3ylbTaTOB I03HABATEIBLHOW JESATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJIHEHUHU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIEI0BAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aluu y4eOHOro MpoeKTa U (GOpPMYIUPOBATH BBHIBOJIBI
[0 pe3ylibTaTaM MPOBEAEHHBIX HMCCIEIOBAaHUN MYTEM COTJIacCOBaHUS MO3UIUN B
xo/Jie 00CyKAeHUsI 1 0OMEeHAa MHEHUSIMH.

OB.HalIeHI/le YHUBEPCAJIBHBIMHA PEryJIiTUBHBIMU HeﬁCTBHﬂMH

CaMOCTOATENIBHO  IUIAHUPOBAaTh U OCYIUECTBJIATH CBOKO  ITO3HABATEIbHYIO
JeATEIbHOCT, OIpenesas e€ LeNM W 3aJadyd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh NpejlaraéMblii alropuT™M JAEUCTBUH Mpu
BBIMOJIHEHUH Y4YEOHBIX M HCCIEAOBAaTeNbCKUX 3a/a4, BBIOMpaTh Haubojee



3¢ deKkTuBHBIA CcMOCO0 WX peIIeHUs C Y4ETOM TIONYyYEHUS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

— OCYILECTBJIATh CAMOKOHTPOJIb CBOEH IEATEILHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOIICHKH

3.3 NPEJIMETHBIE PE3YJIbTATHBI 10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOSHUS MIPOTPAMMEI CPETHETO 00IIIeT0 00pa30BaHUs 10 XUMUHU
Ha 0a30BOM ypOBHE OPUEHTHPOBAHBI Ha O0ecTeueHre NPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHON
U OOILIEKYIBTYPHOM MOATOTOBKH 0Oyuatomuxcsi. OHM BKIIIOYAIOT: crienuduyeckue 11 y4eOHOro
npenMera «XUMHUS» HaydyHble 3HAHUS, YMEHHUS U CIOCOOBI JCHCTBHI MO OCBOCHHIO,
MHTEPIpETaNU U TPeoOPa30BaHUI0 3HAHUM, BUBI JESITEILHOCTH MO MOTYYSHUIO HOBOTO 3HAHUS
U IPUMEHEHHUIO 3HAHUH B PA3IMYHBIX YUYEOHBIX U pealbHbIX )KU3HEHHBIX CUTYAIIUIX, CBA3aHHBIX
¢ xumuen. B mporpamMme NnpeaAMETHLIC PE3YJIbTAThI HIPCACTABJICHBI 110 rogaM U3Yy4CHU.

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckas xuMus» B 10 kiiacce oTpaxaroT:

1) c(OpPMHPOBAHHOCTD MPEICTABICHHUI: O XUMHUYECKON COCTABIISIOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUM SBJICHUN NpUPOAbI, B (hopMuUpOBaHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOTUMOHN IS
pellIeHus IPaKTHUECKUX 33124 M SKOJIOTMYeCKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOU Cpene;

2) BJIQJICHHE CHCTEMON  XHUMHYECKHUX 3HAHUH, KOoTopast BKJIFOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XMMHUYECKHH JIIEMEHT, aTOM, JJIEKTPOHHash 000JI0YKa aTroma,
MOJIEKYJa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHasi ¢opmyia
(pa3BépHyTas U COKpaII€HHas1), MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00BEM, YTIICPOIHBIN CKEIIET,
dbyHKIMOHAIbHAS TPYyNNa, paguKal, WU30MEpHs, U30MEpPbl, TOMOJOTHYECKHUI s, TOMOJOTH,
YIIIEBOAOPOMBI, KHCIOPO- U a30TCOMEPIKAIINE COSAUHEHHS, MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOCHUSI OpraHNYeCKUX
BemectB A M bByrnepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllie B OCHOBE MOHUMAHUS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX ﬂBHGHHfI, q)aKTOJIOFI/ILIeCKI/Ie CBCACHUA O CBOﬁCTBaX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOIb30BAHNYU BaXKHEHIINX OPraHNYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITeTHbHOCTH YEJIOBEKa;

3) c(OpMUPOBAHHOCTh YMEHHUH BBIABIATH XapakTepHble  MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh HX B3aUMOCBA3b, HCIIOJIB30BaThb COOTBETCTBYIOIIWEC ITIOHATHA IIPpHU OIMMCAHUHA
COCTaBa, CTPOCHHUS U MPEBPAIIEHUI OPraHMYECKUX COeAMHEHUI;

4) c(hOpMUPOBAHHOCTh YMEHUW HCMOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY ISt
COCTaBJIGHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHON) bopmyn
OpTraHN4YC€CKUX BCIICCTB U ypaBHeHI/II\/'I XUMHNYECKHUX peaKuHﬁ; HU3T0TaBJIMBAaTh MOJCIIN MOJICKYJI
OpTraHUYCCKUX BCIICCTB AJId UIIIIOCTpAalluU UX XUMHUYCCKOI'0 1 MPOCTPAHCTBEHHOT'O CTPOCHUA

5) cOPMHPOBAHHOCTh YMEHHUH  yCTAQHABIMBaTh  MPUHAIIEKHOCTb HM3YYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTaBy M CTPOCHHUIO K ONpPENEeNEHHOMY Kilaccy/rpymme
coeMHEeHUN  (yriae-  BOAOPOABI,  KHUCIOPOA- M a30TCOJAEpXKALIMEe  COEIUHEHMS,

BBICOKOMOJICKYJIAPHBIC COG)II/IHCHI/ISI); JdaBaTh UM Ha3BaHHUA I10 CHUCTEMATUYECKOU HOMCHKIJIATyp¢E
(IUPAC), a Takxe NPUBOAUTH TPUBUAIbHBIE HA3BaHUS OTACIBHBIX OPraHHMYECKHUX BEIIECTB
(oTUJeH, TpONUJIEH, alleTUJIeH, OSTUJICHIVIMKONb, IJIMLEPUH, (eHon, (QopMallbIeru/,
aleTanberu]l, MypaBbUHAs KHCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTEapUHOBAs
KHCJIO- Ta, TJIFOK03a, PpyKTO3a, Kpaxmal, MeJIIi0103a, TIUIMH);

6) c(OPMHPOBAHHOCTh ~YMEHHSI  ONpEAETsATh BUABI XUMHMUYECKOW CBSI3U B
OpraHMYECKUX COEAMHEHUSIX (OMHApHBIE U KPaTHbIE);
7) cOPMHPOBAHHOCTh ~YMEHHSI MPUMEHSATh IMOJOXEHHS TEOPUHM CTPOSHUS

oprannyeckux BemectB A.M. bytnepoBa aiis 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;
8) c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTAB, CTpOEHUE, (DU3UIECKUE U



XUMHYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oenzou,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TTUIEPUH, (PEHO, aleTalIbIeTua, MypaBbUHAs U YKCYyCHas
KUCJIOTBI, TJIIOKO3a, KpaxMals, LeJUI0JI03a, aMUHOYKCYCHas KHUCIIOTa); WUIIOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXKAY HHUMU YPaBHEHHUSMHU COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

9) c(OPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKU YTIEBOAOPOIHOTO
ChIpbsl (HEDTh, IPUPOIHBIH T'a3, yrojb), CHOCOOBI UX MEepepabOoTKU U MPAKTHUECKOE IPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

10) COPMHPOBAHHOCTh ~ YMEHUH TMPOBOAMTH  BBIYMCICHHS 10 XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKLIUU IO
U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WIIM IPOAYKTOB PEaKIUH);

11) c(OpMHPOBAHHOCTh YMEHHI BJIAAETh CHCTEMOW 3HAHMW 00 OCHOBHBIX METO/AaX
HAY4YHOT'O MO3HAHMsI, UCIOJIb3YEMbIX B XMMUU NPH U3YYEHUH BEILECTB U XMMUYECKUX SIBICHUH
(HabmofeHne, W3MEpEHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XMMHUYECKHE 3HaHUS JUIsl IPUHATUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX, CBSI3aHHbBIX
C BEIIECTBAMU M UX NMPHUMEHEHHEM;

12) c(OpPMHPOBAHHOCTh YMEHUH CcOOIIOaTh HpaBUia IOJIb30BAHUS XMMUYECKOH
MOCYION | JIaOOpaTOpPHBIM O0OPYIOBAaHUEM, a TaK)Ke MpaBuia OOpalleHUs C BEIICCTBAMH B
COOTBETCTBUM C HHCTPYKLUSAMU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX ONBITOB;

13) cOPMHPOBAHHOCTh ~YMEHHH IUJJAHUPOBATh W BBINOJHATH ~ XUMHYECKHMA
9KCHEPUMEHT (TIPEeBpaIleHUs] OPraHMYECKUX BEIECTB IPU HarpeBaHHUM, MOJyYE€HUE ATUJICHA U
U3y4eHHE €r0 CBOICTB, KAUYECTBEHHBIC PEAKIIMH OPTaHMYECKHX BEIIECTB, ACHATypamnus OEIKOB
OpY HarpeBaHWM, IBETHbIE peaklUu  OEJIKOB) B COOTBETCTBUM C IPaBUIAMU TEXHUKU
0€30I1aCHOCTH MPH OOpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pPYIOBAHNEM, TIPEICTABIISATH
pe3yibTaThl XMMUYECKOTO HKCIEpUMEHTa B (OpME 3allUCH YpaBHEHMH COOTBETCTBYIOILUX
peaxiuii 1 GOpMyYIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

14) cOPMHPOBAHHOCTh ~ YMEHMH  KPUTHYECKH  aHAIM3UPOBATh  XHMHYECKYIO
uH(OpMaIIHIO, TOJTy4aeMyI0 13 pa3Hbix ucTrouHukoB (CMU, MHTepHeT U 1p.);
15) c(OpMHPOBAHHOCTH YMEHHU co0o1aTh IIpaBUJIa HKOJIOTHYECKH

[EJIeCO00Pa3HOT0 TOBEICHUS B OBITY M TPYAOBOH JEATSIHBHOCTH B IENSIX COXPAHEHUS CBOETO
3I0POBbS U OKPYXAlOIIeW MPHUPOAHOIN Cpe/bl; 0CO3HaBaTh OMACHOCTh BO3JICHCTBUS Ha KHUBBIC
OpTaHU3MBI OTTPEICTIEHHBIX OPTaHUMICCKUX BEIIECTB, MOHMMast cMbIC noka3ateits [1JIK, moscHATh
Ha MPUMEPAX CTIIOCOOBI YMEHbBIIIEHUS U MPEAOTBPAILIEHUS KX BPETHOTO BO3ICHCTBHUS HA OpraHU3M
YeIIOBEKA;

16) JUIsE  OOy4aroluXcss C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 370POBBSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX ITO3HAHUS BEIIECTB M XHUMHUYCCKHUX
SIBIICHUI;

17) JUISL CTIETIBIX M CITA0OBHASIIMX OOYUYaIOIIMXCA: YMEHUE HCIOIb30BaTh PEbeHO
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmy.

3.4 11 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO011as 1 HeOpraHM4ecKast XUMHS» OTpa)KaroT:

1) c(OpMHPOBAHHOCTD MPEICTABICHHUHI: O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAayYyHOW KapTHHBI MHUpPA, POJIM XUMHUH B MMO3HAHUHU SBJIEHUI MNpUPOIbI, B (HOpMHPOBAHHUU
MBIIUIEHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHuss MPaKTUYeCKUX 3aJad M HKOJIOTU- YECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pPOBBIO U IIPHU- POJHOM CPELE;

2) BJIa/ICHUE CHUCTEMO XUMHUYECKHUX 3HAHUH, KOoTopas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMHUYECKHU 3JIEMEHT, aToM, HM30TOIN, S-, P-, d-dIeKTpOHHBIE
opbuTamM  aTOMOB, HWOH, MOJIEKYyJa, MOJb, MOJSIpHbII  00BEM,  BaJIEHTHOCTb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBs3b (KOBAJEHTHAas, HMOHHAsd,



MeTaJuInuecKasi, BOJOpOAHAs ), KpUCTAJUIMUEcKas pelI€TKa, TUIIbl XUMUYECKUX PeaKkIui, pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS Jcconanus, OKHUCJIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUECKOM PEaKIMU, XMMHUYECKOE PAaBHOBECUE; TEOPUH U 3aKOHBI
(Teopusi AIEKTPOJMTHYCCKONU AHMCCOolManuu, nepuoaudeckuii 3akon .M. MenneneeBa, 3akoH
COXpAHEHHUSI MACChl BEHIECTB, 3aKOH COXPAHECHHS M MPEBPAICHUS HEPTUU MPU XUMHUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTHM XHUMHMUYECKUX SBJICHHH,
dakTosornuecKre CBEICHU O CBOMCTBAX, COCTaBe, MOJIYYEHUU M 0€30MaCHOM HCIOJIb30BAaHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEIIOBEKA;

3) c(OpPMUPOBAHHOCTh YMEHHMM BBISBISTH XapaKTepHble MPHU3HAKU TOHSATHH,
YCTaHaBIMBATh WX B3aWMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHSTHS MPU ONMHCAHUU
HEOPraHWYECKHUX BEIIECTB U UX IPEBPALLECHUN;

4) c()OPMUPOBAHHOCTh YMEHHH WCIOJIb30BaTh XHUMHYECKYI) CHMBOJUKY IS
coctaBieHUs: (GOpPMyNl BELIECTB M YPaBHEHHH XHUMUYECKUX pEaKIUi; CHUCTEMATUYECKYIO
Homenkinarypy (IUPAC) u TpuBHalibHbIE Ha3BaHHS OTACIIbHBIX HEOPraHUYECKHX BEIECTB
(yrapHslii ra3, yriaekuciblid ra3, aMMHuak, raiméHasi U3BeCTb, HeraéHas U3BecThb, MUTheBas COJa,
HHUPUT U 1IP.);

5) c(OpPMUPOBAHHOCTh YMEHHI ONpEAENsATh BAJICHTHOCTb M CTEHEHb OKHUCICHUS
XUMHUYECKUX JJEMEHTOB B COCAMHEHHUSX PA3JIMYHOTO COCTaBa; BHJI XHWMHUYECKOW CBSI3U
(koBaJleHTHAs, MIOHHAs, METAJUIMYECKasi, BOJOPOHAS) B COCAMHEHUSX; TUI KPUCTAJUIMYECKOM
PEUIETKY KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJIEKYJIsIpHAs, MOHHAsS, METAJUIMUECKas); XapaKkTep
cpenbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCTHHEHU;

6) c(hOpMUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPHUHAIJICKHOCTH HEOPTaHUUECKHUX
BEIIECTB 10 UX COCTaBY K ONPEIEIEHHOMY KIIAcCy/TpyIIe COeAMHEHHUH (IIPOCThIE BEIIecTBa —
METaJUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE THAPOKCHU/IBI, COJIH);

7) c(hOpMUPOBAHHOCTh YMEHHUN DPACKPBIBaTh CMBICH IMeproaudeckoro 3axona [I.1.
MenzeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTCIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

8) c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATH SJICKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 3JIeMEHTOB 1—4 nepuonos [leprnoanueckoii CUCTEMbI XUMHUYECKHX 3J1IeMEeHTOB J[. 1.
MemeneeBa, HCIONB3YS MOHATHS «S-, P-, d-3JIE€KTPOHHBIE OPOUTAIN», «IHEPTETUUYCCKHE
YPOBHUY»; OOBSICHITh 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH 1O nepuoaaM U rpymnmam [lepuogndeckoil cucTeMbpl XUMHYECKUX d1aeMeHToB J[.1.
Menneneena;

9) c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh (OIMUCHIBATH) OOIINE XUMUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIUYHBIX KIJIACCOB; MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWYeCKMMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

10) c(hOpMUPOBAHHOCTh YMEHHUS  KJIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIHH TI0
pa3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY PEarupyroIinux BEIIeCTB, TeIII0BOMY 3 PeKTy peakiuH,
W3MEHEHUIO CTETICHEeW OKUCIICHUSI DJIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIaCTHIO KaTaln3aTopa);

11) c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATH ypaBHEHUS PEaKIMi pa3lIUYHBIX THIIOB;
TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIM HOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX
3TH pPEeAKIUU UAYT A0 KOHIIA;

12) chOpMUPOBAHHOCTh ~ YMEHHMA  MPOBOAUTH  PEAKIMH,  MOATBEPKIAIOIINE
KAueCTBEHHBI COCTaB Pa3IUYHBIX HEOPraHUYECKUX BELIECTB; PACMO3HABATH OIBITHBIM ITYTEM
HOHBI, TPUCYTCTBYIONINE B BOJHBIX PaCTBOPAX HEOPTAHMYECKUX BEIICCTB;

13) cOPMHPOBAHHOCTh ~ YMEHUM  pacKpbIBaThb  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;
14) c(OPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMH

peaKkuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO pPaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle Ilatense);



15) c(OpPMHPOBAHHOCTh YMEHUH XapaKTEePU30BaTh XMMUYECKHE MPOLIECCHI, JISKALHE
B OCHOBE IIPOMBIIIJICHHOTO TIOTYYEHHS CEpHOM KUCIOTHI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTD
HpeI[CTaBJ'IeHI/II;'I 00 06H_[I/IX HAaYYHBIX MNPHHIOHIIAX W 3KOJIOTMYCCKUX Hp06HeMaX XUMHUYECCKOT'O
IPOU3BO/ICTBA;

16) c(OpPMUPOBAHHOCTH YMEHHUH MTPOBOANTH BEIUMCIICHHSI C HCTIOTH30BAHHEM TTOHSTHS
«MaccoBas 0N BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B NPU XUMHYECKUX
peaKIusIX, MacChl BEIECTBA WM 00bEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMHU BEIECTB, TEIIOBOrO 3P PEeKTa peakliuy Ha OCHOBE
3aKOHOB COXPAaHEHHS MAaCChl BEIIECTB, IPEBPAILCHUS U COXPAHEHHS YHEPTUH;

17) c(OPMUPOBAHHOCTh YMEHUH COOJIONATh MpaBWIa MOJIH30BAHUS XUMHUYECKOU
nocyzoil u J1abopaTopHBIM O0OPYAOBaHMEM, a TAaKXKE INPaBUIa OOPAIIEHUS C BELIECTBAMH B
COOTBETCTBUH C HHCTPYKIUSMH IO BBIIIOJTHEHHIO JTA00OPAaTOPHBIX XUMUYECKUX OIBITOB;

18) c()OPMUPOBAHHOCTh ~YMEHHUH IJIAHUPOBAaTh W  BBIMONHATH  XUMHUYECKHM
9KCIIEPUMEHT (Pa3yIoKEHUE MEPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa, ONpeesICHNue
Cpcabl paCTBOPOB BCHICCTB C IMOMOIIBIO YHUBCPCAJIBHOI'O HHAUKATOPA, BJIIHMAHHUC PA3JIMYHBIX
(haKTOpOB Ha CKOPOCTh XUMHUYECKOH pPEaKInu, peakIiMi HOHHOTO 00OMEHa, Ka4YeCTBEHHBIE PEaKIIUH
Ha cyibdaT-, KapOOHAT- U XJIOPH/I-aHHUOHBI, HA KATHOH aMMOHWS; PEIICHHE YKCIIEPUMEHTATLHBIX
3aga4 1o TemMaM «Metamubly UM «Hemeramnabsl») B COOTBETCTBHHM C TIpaBHJIAMU TEXHHUKH
0€301aCHOCTH ITPH OOPAIICHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM, TPEACTABIATH
pe3ysbTaThl XMMHYECKOTO JKCIIEpHMEHTa B (hOpMe 3alHMCH YpaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBAThH BBIBOJIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

19) c(OpPMUPOBAHHOCTh ~ YMEHUN  KPUTUYECKH  AHATU3UPOBATh  XHUMHUECKYIO
uH(pOpMaIIHIO, TOJTydaeMyI0 U3 pa3HbiX HcTouyHuKoB (CMU, UHTepHeT u np.);
20) c(hopMUPOBAHHOCTH YMEHHH co0ro1aTh rpaBuja 9KOJIOTUYECKH

1e51eco00pa3Horo MoBeeHUsI B OBITY U TPYAOBOU JAEATEIBHOCTU B IENSAX COXPAaHEHHS CBOETO
3I0POBBSL M OKPYKAIOIIEH MPUPOTHOM CpeIbl; OCO3HABATH OMACHOCTH BO3ACHCTBUS Ha >KUBBIC
OpraHu3MBbI ONpeCTIEHHBIX BEIIECTB, MOHUMAas cMbIcT nokaszarens [1/1K, moscHsITh Ha mpumepax
CIocoObl YMEHBIICHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

21) Ui OOy4YaloUMXCsl C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS: YMEHHUE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/AAX TO3HAHUS BEIIECTB M XHUMHUYECKUX
SIBIICHHI,

22) JUTSL CJICTIBIX M CJIa0OBHAAIIUX OOYUYAIOUIUXCS: YMEHUE HMCIONb30BaTh PenbeHO
TOUEYHYIO cucteMy obo3HaueHui JI bpaiins s 3anucu XuMuueckux Gopmy.

4 TEMATHUYECKOE INTIAHUPOBAHUE

TemaTtndeckoe IUITAHHMPOBAaHHE IIPEACTABICHO IO ToAaM OOydeHHs, B HEM YKa3zaHO
pPEKOMEH/1yeMOe KOJMYECTBO 4acoB, OTBOJUMOE Ha M3Y4YE€HUE TE€M, IOBTOPEHHE U DPA3IUUYHOTO
BUJa KOHTPOJIbHBIE PaOOTHI.

[Topsimok n3yyeHus TeM B IpeAesax OHOIO Kjlacca MOXKET BapbUpPOBAThCS.

OCHOBHBIE BHJIBI ACATEIBHOCTH 00YJAOLINXCS TIEPEUNCIICHBI TPH N3YUEHHH KaXKI0H TEeMBI
U HalpaBJIeHbI HAa JOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB O0yUeHHS.

4.1 10 KJIIACC

O01ee kommuecTBO — 34 4aca.



TemaTruueckue OcHoBHOE coep:kaHue OcHOBHBIE BU/IbI
0JIOKH, TEeMBbI AeATETbHOCTH
o0yuaruuxcst
Pazgen 1. TeopeTnueckne 0CHOBBI OpraHUYeCKOr XUMuH (3 9)
Tema 1. Ilpeamer | Ipeamer opranndeckoil xumnu: eé |® PacKpbBaTh CMBICI
OpraHUYEeCKOit BO3HHKHOBCHHE,  pa3BUTHE WU M3y9acMbIX HOHATHH
xumun. Teopus | 3HaueHUWE B IOJYYEHHH HOBBIX (BBISBIIATH MX XapaKTEpPHbIC
XMUMHUYECKOTO BEIECTB W MarepuaioB. Teopus NPU3HAKH),  YCTAHABIIMBATH
CTPOCHHUSI CTPOCHHUSI OpraHUYECKHX UX B3aNMOCBI3b.
OPraHU4YeCKUX coenuuennii A.M. Byriaeposa, ¢é |® IlpuMeHsaTh MOIOKCHUA
coeMHeHUH (3 4) | OCHOBHBIE MOJIOKEHUS. TeOpuH CTpoCHHA
CTpYKTypHbIC dopmyIIbI OpPTaHMYECKUX COCTUHCHHM
OpPraHu4eCKUX BEILIECTB. A.M.byrneposa AT
Tomomnorus, M30MEpHL. OOBSICHEHUSI  3aBHCHUMOCTH
XHUMHUYECKas CBSA3b B OPraHUYCCKUX CBOWICTB  BEUICCTB OT X

COCAMHCHUAX: KPATHBIC CBA3H, G- U
TT-CBA3U.

[IpencraBnenne o kiaccuukanuu

OpraHUYECcKUX BEIIECTB.
Homenknarypa OpPraHUYEeCKHUX
coeMHEHUI (cucreMaTuyeckas) U
TPUBHAJIbHbIE Ha3BaHUs
BAKHEHIINX IIPEACTABUTEIIEH
KJIACCOB OPraHUYECKHUX BELIECTB.
JlemoHcTpamuu

— O3HAaKOMJIEHME C o0Opasuamu
OpraHUYECcKUX BELIECTB u

MaTCprajlaMH Ha UX OCHOBC;

— OMBITBI  TIO MIPEBPAILICHUIO
OpPraHWYECKUX  BEIECTB npu
HarpeBaHUU (mnaBieHwue,

00yTrJIMBaHUE U TOPEHUE)
JlaGopaTOpHBIi ONBIT

MOICIINPOBAHUC
OpTraHU4YCCKUX BCIICCTB

MOJICKYII

COCTaBa U CTPOCHUS.
Hcnons3oBaTh XUMHYCCKYIO
CHUMBOJIMKY IJId COCTAaBJICHHUA

MOJIEKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEpPHYTO,
COKpAIIEHHOM ) dbopmyn
OpPraHMYECKUX BEIIECTB.
Ornpenenarsb BUIbI
XUMHYECKON CBSI3U
(omuHapHBIC, KpaTHBIE) B
OpPTaHUYECKUX COCTUHCHHUSIX.
PackpriBath poJb
OpraHUYEeCcKOi XUMHH B
KU3HU YeIIOBEKa,
WUTIOCTPUPOBATh  CBSI3b  C
JIPYTUMH HayKaMH.
HaGmromate u  omuchIBaTh

JACMOHCTPAalMOHHBIC OIIBITHI;
OpPOBOAWTH U  OIHUCHIBATH
71a00paTOPHBIE OTIBITHI.

Paznen 2. Yraoesogopoast (12 )




Tema 2.

[IpenenvHble
YIIEBOIOPOIBI
— ayIKaHbI (2 1)

AJIKaHBI: COCTaB U CTPOCHHE,
rOMOJIOTUYECKUH psii MeTaH 1 3TaH
— [pOCTEHIINE MNPEICTABUTEIN
AJIKaHOB: buznueckue u
XUMHUYECKHE CBOMCTBA (peakuuu
3aMeILECHUS 51 TOpPEHMUS),
HAaXO0’KJICHUE B IPUPOJE, OJTyYECHUE
U IPUMEHEHUE.

Tema 3.

Hemnpenenbusie
YII€BOIOPOABL:
AJIKEHBI,
AJIKaJMEHBI,
AJIKUHBI

(6 1)

ATIKEHBI: COCTaB M  CTPOEHHUE,
TOMOJIOTUYECKUN Dsii. OTHUIEH H
MPONUIICH — MIpOCTEeNIINE
[IPEACTABUTENIN AJIKEHOB:
¢duznueckue u XUMHUYECKHE
CBOMCTBA (peakuy HIpUPOBAHUS,
raJIOr€HUPOBAHMS, TUIpaTalui,
OKHCJIEHHS W TOJMMEpHU3allnn),

MOJIYYCHHEC U TPUMCHCHHUC.

AJKagueHsl byranuen-1,3 u
MeTunoyraaueH-1,3: CTpPOCHHE,
Ba)XKHEHINNEe XUMUYECKHUE CBOICTBA
(peakuus MOJIUMEPU3ALIH).
[Tonyuenue CHHTETHYECKOTO
KaydyKa ¥ pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU
CTPOCHUH, TOMOJIOTUYECKHUI pAA.

AneruiieH — MIPOCTENUINI
IIPEJICTABUTENb AJKUHOB: COCTaB,
CTpOEHHUE, buznueckue u

XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUs, TaJOr€HUPOBAHMS,
rupaTalyy, TOPeHus ), oayyeHHe
U IPUMEHEHUE.

PackpriBath CMBICHT
HU3y4aeMbIX MTOHATUH
(BBISBJISATh MX XapaKTEpHbIE
MPU3HAKK), YCTAHABJIMBATh
ux B3aMMOCBS3b,
HCII0JIb30BATh

COOTBETCTBYIOIIUE TOHATHUS
MpyU  ONHCAaHUU  COCTaBa,
CTpPOCHHSI ¥ MpPEBpaIICHUI
OpPraHMYECKUX COCAUHEHUN.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsI COCTAaBJICHUS

MOJICKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEpHYTO,
COKpaIIEHHOM ) dbopmyn
OpPraHUYECKUX BEIIECTB.
VYcranaBinuBaTh
NPUHAJJICKHOCTh BEILIECTB K
onpeaenéHHOMY KJ1accy

YTJIEBOAOPOIOB 10 COCTABY U
CTPOCHHUIO, HA3bIBaTh HMX IO
CHUCTEMaTHUECKON
HOMEHKJIaType; [PUBOAUTH
TPUBUATILHBIE Ha3BaHUs
OTACJBHBIX TMpEACTaBUTEIICH
YIJI€BOJOPOOB.
Ornpenenarsb BUIbI
XUMHYECKON CBSI3U B
MOJIEKYJIaX  YIJIEBOJOPOJIOB;
XapaKTepu30BaTh
3aBUCUMOCTb  PEaKIIMOHHOMN
CIIOCOOHOCTH YTJI€BOI0OPOJIOB
OT KpPaTHOCTHM KOBAJICHTHOM
CBSI3H.

XapakTepu3oBaTh COCTaB,
CTpOEHHE, MIPUMEHEHHE,
¢bu3nueckue M XUMHUYECKHE
CBOMCTBA, BaKHEHUTIITHE
Coco0bI HOJTyYEeHUS
TUTIUYHBIX TPEJACTABUTEIICH
Pa3IUYHBIX KJIaCCOB
YIJI€BOJOPOOB (meTaHa,

9TaHa, JTWIICHA, alleTHIICHA,
Oyraauena-1,3, OeHzomna).

BrisBisaTs TeHETUYECKYIO
CBSI3b MEXy
YIJI€BOIOPOAAMHU u

MOATBEPKAATh €€ HaJIu4ue
YpaBHEHUSIMHA

COOTBETCTBYIOLINX
XUMHUYECKHX  peakiul ¢
UCTIOJIb30BAHUEM
CTPYKTYPHBIX (HhOPMYIL.
XapakTepu30BaTh UCTOYHUKH
YTJIEBOAOPOIHOTO CBIPbS
(nedth, mTpUPONHBIA  Ta3,




Tema 4.
ApomMarndeckue

YIJII€BOI0PObI
(24)

Apenbl beH3on: cocraB, CTpoeHHE,
buznueckue u XUMUYECKHE
CBOMCTBA (peakuuu
raJJOr€HUPOBAaHUS U HUTPOBAHUA),
IIOJIy4eHHUE U IPUMEHEHUE. Toryour:
COCTaB, CTpOCHHE, (U3UYECKUE U
XMMHUYECKHE CBOIicTBa (peakuuu
TraJIOTEHUPOBAHMUSI U HUTPOBAHUA),
HOJIyYeHHe u IIPUMEHEHHUE.
ToKkCcHYHOCTB apeHoB.
['eneTnueckas CBSI3b
YIJI€BOAOPOAOB, IPUHAUIKALIUX K
pa3IMyYHbIM KJIaccaM.

Tema 5.
IIpuponusie
UCTOYHUKHU
yIJI€BOAOPOAOB U
X nepepadboTka
(24)

[Tpuponusie HCTOYHUKU
yrieBoaopoaos. IIpuponnslii ras u
nonyTHele HedTsHbIe Ta3bl. Hed1h
u e€¢ mnpoucxoxiaeHue. CrocoOsl
nepepaboTku He(TH: TeperoHka,
KPEKUHT (TepMUYECKHiA,
KaTaJIMTHYECKUIL), UPOJIU3.
[TponykTsl nepepaboTku HEPTH, UX
NPUMEHEHHE B TIPOMBIIIJICHHOCTH U
B ObiTy. KameHnbli yroap u
MPOJYKTHI €0 MepepadOTKU.

JemoncTpanus
koiekun «HedTe» u «YTomb»
JlaGopaTopHBbI€ OIBITHI

O3HaKOMJIeHHEe ¢  obOpasuamu
IJIACTMAcCC, Kay4yyKOB U PE3UHBI;

MO/JICITUPOBAHHE MOJICKYJT
YIJIEBOZOPOIOB 5
raJlOreHOMPOU3BOTHBIX

[TpakTnueckas pabora

Ne 1 [Ilomyuenune
H3yYEHUE ETO CBOWCTB

OTUJICHA H

Bbruncnenuss — 1o ypaBHEHHUIO
XUMHUYECKOH  peakuuu  (Macchl,
00bEMa, KOJUYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTa pPEaKIUU
0 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB MJIU MPOJYKTOB PEAKIIUN).

yTOJb), CIocoObI 170:¢
nepepadoTKu u
MPAKTUYECKOE MPHUMEHEHHE

MOJIY4aeMbIX TTPOTYKTOB.
Hcmonp30BaTh €CTECTBEHHO-
Hay‘-IHbIe METOAbI ITIO3HAHUA
— TpOBE/ICHKE, HAOJIOICHHE
N OIIHCAHUC XHUMHNUYCCKOI'O

JKCIIEPUMEHTA
(;rabopatopHbIe u
MpaKkTUYECKHE paboThl).
CnenoBatb paBUJIaM
Oe3omacHoi paboThI B
naboparopuu npu

MCTIONIb30BAaHNH XUMHYECKOM
mocyasl M 00OpYyJIOBaHMS, a
TaKOKe MPaBUIaM OOpaleHHs
c BEILIECTBAMHU B
COOTBETCTBUU c
MHCTPYKIHAMHI o
BBITTOJIHEHHUIO J1a00paTOPHBIX
ONBITOB W  NPAKTHYECKHUX
paboT MO TOJYyYEHUI0 U
U3YYCHHIO OpTraHUYECKUX
BEILIECTB.

[IpencraBnsaTe  pe3ynbTaThl
JKCIepuMeHTa B (Qopme
3ammucu ypaBHEHHIA
COOTBETCTBYIOIIMX PpPEaKIUi

W JleaTh  BBIBOJBI Ha HX
OCHOBE.

[IpoBOAUTH BBIYUCICHUS 10
YPaBHEHUIO XUMHYECKON
peaKinH.

CamMocTosATENbHO
MJIAHUPOBATh "
OCYULIECTBIISATh CBOIO
MO3HABATEIHHYIO
JeSATEIbHOCTh;  MPUHUMATh
aKTUBHOE ydacTue B
IpyNIoBOi yueOHoM
NEeSATEIbHOCTH.

Paznen 3. Kucnopoaconepsxkamue opranndeckue coequaenus (12 )




Tema 6. CiupThl.
®denout (3 u)

[Ipenenbuble OJIHOATOMHBIE
cnupThl. MeTaHO W 3TaHOJI:
CTpPOEHHUE, busnueckue u
XUMHUYECKHE CBOWCTBA (peakiuu C
AKTUBHBIMU METaljlaMu,
rajioreHoBOJIOPOJIaMU,  TOpPEHuE),
npuMeHeHue. BonopoaHas CBs3b.
JleiicTBue MeTaHoJila M ATaHOJIa Ha
OpraHu3M 4YeJI0BEKa.

MHoroaromHsie CIHUPTHL.
OTUNEHIIMKOIb M TJIMLEPUH:
CTpOEHHE, buznueckue U
XUMUYECKUE CBOMCTBA
(B3aMMOJEHCTBUE CO ILEIOYHBIMU
METaJUIAMH, Ka4E€CTBEHHAs PEAKLUs
HA MHOI'OATOMHbBIE CIIUPTHI).

JleicTBMEe Ha OpPraHU3M YEJIOBEKA.
IIpumeneHne ML EpUHA u
STHJICHTJIUKOJIA.

®enon.  CtpoeHue
dusnueckue " XUMHUYCCKHE
cBoiictBa (enoma. TOKCHYHOCTH
¢denona. [Ipumenenne genoua.

MOJICKYJIbI,

Tema 7.
AJNLIEruabl.
KapGonHoBsie
KHUCJIOTEL.

Crnosxuble 3¢upsl
(7 1)

AJpaeruasl u
dopmanbieru, aleTanbJIeru;
CTpOCHHUE, duznueckue U
XUMHUYECKHE CBOWCTBA (peakuuu
OKHCIICHHsI W  BOCCTaHOBJICHUS,
KA4eCTBECHHBIC peaxuun),
HOJIy4EeHUE U IPUMEHEHHE.

KETOHBbI

AlleTOH: CTpoeHHe, (U3NYECKHe U
XUMHUYECKHE CBOWCTBA (peakiuu
OKHCIIEHHsI U BOCCTAHOBJICHMS),
[OJIyYEHUE U IPUMEHECHHE.

OnHOOCHOBHBIE npeesibHbIE
KapOOHOBBIE KHUCJIOTHI.
MypaBbuHasi U YKCYCHasi KUCJIOTBI:
CTpPOEHHE, buznueckue u
XMMHUYECKHE CBOWCTBA (CBOICTBa,
oO1urye Juist Kjlacca KUCIIOT, peaKIIHs
sTepudUKalMK), TOJy4YeHHEe U
npumeHenue.  CreapuHoBas U
OJICMHOBast KHUCJIOTBI KaK
MIPECTaBUTENH BBICIITNX
KapOOHOBBIX KHCIOT. MpblTa Kak
COJIM BBICIIUX KapOOHOBBIX KUCIIOT,
HUX MOIOIIEE NEICTBHUE.

CrnoxHble 3(UpbI KaK TPOU3BOTHBIE
KapOOHOBBIX KHCIOT. [ maponus
CJIOKHBIX 3¢upoB. XKupsr.
I'mppomus  xupos. IIpuMeHeHue
KUpOB.  buonormyeckas  poiib
JKUPOB.

PackpriBath CMBICTT
HU3y4aeMbIX MTOHATUH
(BBISBJISATh MX XapaKTEpHbIE
MPU3HAKK), YCTAHABJIMBATh
ux B3aMMOCBS3b,
HCII0JIb30BATh

COOTBETCTBYIOIIME TOHITHUS
MpyU  ONHCAaHUU  COCTaBa,
CTPOCHUSI U TpeBpaIicHUN
OpPTraHUYECKUX COCTUHCHHM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsi COCTABJICHUS
MOJICKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEpPHYTO,
COKpaIIEHHOMN ) dbopmyn
OpPraHUYECKUX BEIIECTB.
YcTanaBiauBaTh
MPUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIaccy IO
COCTaBy u CTPOCHHIO,
Ha3bIBaTh ux o
CHCTEMAaTHUYECKOU
HOMEHKJIaType; TMPUBOAHTH
TPUBUATILHBIE Ha3BaHMS
OTJICTILHBIX TPEJCTaBUTEIICH
KHCIIOPOJICOACPIKAIITIX
COCJIMHEHUH.
XapakTepu3oBaTh COCTaB,
CTpOCHHUE, IIpUMEHEHHUE,
¢u3nyuecKkne W XUMHYCCKHE
CBOMCTBA, Ba)KHEHIIIHE
CIIOCOObI MOJIy4EHHUS
TUMAYHBIX TIPEJICTaBUTENEH
pa3IMYHbIX KJIaCCOB
KHUCJIOPOJICOACPKAITUX
COEIMHEHU I (meraHona,
ATaHOJIA, TIUIEPUHA, PeHOIIa,
dbopmanbaeruma,
alleTabIeTH 1A,
KHUCJIOTBI,
Kpaxmarna,

YKCYCHOM

TJIIOKO3BI,
1EJUTIOJIO3b] );
BBISIBIISITh TeHETUYECKYIO
CBA3b MEXAYy HHUMH W
MOATBEPKIATh €€ HaIu4une
YPaBHEHUSAMHU
COOTBETCTBYIOIINUX
XUMUYECKHX  peakiul ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIL.
OnuceiBath COCTaB,
XUMHUYECKOE CTpPOEHHE U
MIPUMEHEHHE KHUPOB,
XapaKTepu30BaTh ux
3HAUEHUE JUIS
KU3HEJESATEIIbHOCTH




Tema 8. VYrieBobl: cocTaB, Kiaccuukanus
Yrnesosl (2 1) yriaeBogoB  (MOHO-,  AW- |
nonucaxapuasl)  [nmokoza  —
MPOCTEUIIINI MOHOCaxapu/I;
OCOOEHHOCTH CTPOEHMSI MOJIEKYJIBI,
¢dusnueckue u XUMHYECKHE
CBOMCTBa  (B3aMMOJICHCTBHE  C
ruapokcuaoM Menu(ll), okucinenue
aMMHUAYHbIM  PacTBOPOM  OKCHJAA

cepeopa(l), BOCCTaHOBJICHUE,
OpOo’XKeHHUE TIIOKO3bI), HaxokjaeHue |°®
B pUpoe, NIPUMEHEHHE,

ounonoruueckasi posib. orocuHTe3.
®pykTO3a KaK U30MEep TITFOKO3HI.

Caxapoza  —  IpelIcTaBUTEIND
JCaxapuioB, THJIPOJIN3,
HAXOXKUCHHE B IpUpoxe M |,
pUMEHEHHE.

Kpaxman wu nemronosa KaK
npuponHsle nomumepsl. CTpoeHne
Kpaxmasa u LEJUTIOIO3bI.

dusnueckue u XUMUYECKHE
CBOMCTBA Kpaxmana (THUAPOIM3,
Ka4yeCTBEHHAsl peaKiysi ¢ HOJJ0M).

JlaGopaTopHbIe OMBITHI
—  TOpEHHUE CIHUPTOB;

—  OKHCIIEHHE 3TaHOJa OKCHUIOM
meau(Il); °

—  B3aUMOJICICTBUE TJIMIIEpUHA
¢ ruapokcuiom meau(Il);

—  OKHCIIEHUE aNbJIETH/IOB
aMMHUAYHBIM ~ PacTBOPOM  OKCHIA
cepedpa(l) " THAPOKCHIIOM |o
meau(Il);

—  B3aUMOJICHCTBHE Kpaxmaia ¢
HOJ0M. b

[TpakTuyeckas pabora

Ne 2 CpolicTBa pacTBOpa yKCYCHOM
KHCIIOThI

Brruucienusa

— TO0 YpPaBHEHUI0 XHUMHYECKOU
peakuuu  (Macchl, 00BéMma,
KOJIMYECTBA HCXOJHOTO BEIIeCTBA
WIA  TPOJAYKTAa  pEaKkIuu  I0
M3BECTHBIM Mmacce, 00BEMY,
KOJINYECTBY OJIHOTO W3 HCXOJHBIX
BEIIIECTB MJIU MPOJTYKTOB PEAKIIUH).

OpraHu3MOB.

Oco3HaBarhb OIaCHOCTh
BO3JCUCTBUS Ha  JKUBLIC
OpraHu3Mbl  ONpPEEIEHHBIX
OpPraHMYeCKUX BEIIECTB H
MOSICHATH ~ HA  IpUMeEpax
CroCOObl  YMEHBIICHHS U
MPEAOTBPALLICHUS ux
BPEIHOTO BO3JICUCTBUS Ha
OpraHu3M YeJIOBEKaA.
Hcnonp30BaTh €CTECTBEHHO-
Hay4YHbIE METOJbl MO3HAHUSA
— TpOBE/ICHKE, HAOJIOICHHE
U OIHCAaHHE XHUMHYECKOI'O

IKCIIEPUMEHTA
(;mabopatopHbIe u
MPaKTUYECKHE pabOTHI).
CrnenoBatb npaBUIaM
Oe3omacHoi paboThI B
nabopaTopuu npu

UCIIOJIb30BAaHUU XUMHYECKON
nocyabl 1 000pyAOBaHUs, a
TaKXe IpaBuUIaM OoOpaleHUs
c BEIIECTBAMHU B
COOTBETCTBUU c
UHCTPYKLUSAMHU BBIIOJHEHUS
7a00paTOPHBIX  ONBITOB U
INpakTUYEeCKUX  paboT 1o
NOJYYCHUI0O W H3YYCHUIO
OpPraHUYECKUX BELIECTB.
[IpencraBnsaTe  pe3ynbTaThl
JKCIiepuMeHTa B (opme
3aIIUCHU YpaBHEHUHN
COOTBETCTBYIOLINX pPeaKLUit
W JenaTh BBIBOJBI Ha MX
OCHOBE.

[TpoBOIUTH BBIYUCIEHUS TIO

YPaBHEHUIO XUMHYECKON
peaKinH.

CamMocTosATENbHO
MJIAHUPOBATh u
OCYIIECTBIISTh CBOIO
M03HABATEJIbHYIO
NeSATEeIbHOCTh;  MPUHUMATh
aKTUBHOE ydacTtue B
IpyNIoBOi yueOHOI
NeSATEIbHOCTH.

Paznen 4. AzoTconepskaine oprannueckue coequuenus (3 1)




Tema 9. AMUHEL
AMHUHOKHCIIOTEL.
benku (3 u)

AMuUHBL. MeTnnaMuH ¥ aHWINH:
COCTaB, CTpOEHHE, (pu3nyYecKue u
XUMHUYECKHE CBOMCTBa (TOpeHHe,
B3aUMOJICCTBHE C  BOJAOU U
KHCJIOTaMu).

AMUHOKHCIOTHI Kak amMdoTepHbIe
OpPraHuYeCcKue COECIMHEHHUS.
duzngeckue u XUMHUYECKHE
CBOICTBA AMHUHOKHCJIOT (Ha
npumepe raunuHa). buonorundeckoe
3Ha4YeHUE aMUHOKHUCIIOT. IlenTuabl.

benku KaK
BBICOKOMOJIEKYJIIPHBIE
COCUHEHMUS. [IepBuunas,
BTOPUYHAS U TPETHUYHAs CTPYKTypa
O0enkoB. XMMHMUYECKHE CBOWCTBA
O€NKOB: THUIPOJIN3, JleHaTypalus,
KAueCTBEHHbIE PEAKIIMH Ha OENIKHU.

PUPOJIHBIC

JleMoHCTpanyuu JIeHaTypanus
O€JKOB IpHU HArpeBaHUU; L[BETHbIC
peakiuu OeIKOB.

PackpriBath CMBICHT
HU3y4aeMbIX MTOHATUH
(BBISBJISATh MX XapaKTEpHbIE
MPU3HAKK), YCTAHABJIMBATh
ux B3aMMOCBSI3b,
HCII0JIb30BATh

COOTBETCTBYIOIIUE TOHATHUS
MpyU  ONHCAaHUU  COCTaBa,
CTpPOCHHUS U MpEeBpalICHH
OpPraHUYECKUX COCAMHEHU.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsI COCTABJICHUS
MOJICKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEpHYTO,
COKpaIIEHHOM ) dbopmyn
OpPraHUYECKUX BEIIECTB.
Onpenenars
MPUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJIaccy IIo
COCTaBy u CTPOCHHIO,
Ha3bIBaTh ux o
CUCTEMAaTUYECKON
HOMEHKJIaType; TMPUBOAHTH
TPUBUAITBHBIC Ha3BaHUSA
OTJICIbHBIX MIPE/ICTABUTEIICH .
XapakTepu3oBaTb  COCTaB,
CTpOEHHE, MIPUMEHEHHUE,
¢du3nyuecKkne W XUMHYCCKHE
CBOICTBA, BaKHEHIINE
CHOCOObI MOJIy4EHHUS
TUMIUYHBIX TpPEACTaBUTEICH
a30TCcOoJEepIKAIINX
coequHEHU (TIuuuHa |
OeNKoB).

[TosichsaTh Ha  mpuMepax
3HaYeHUe 0enKoB I E
OpraHu3Ma 4eJoBeKa.
Hcnonws3oBark ecTeCTBEHHO-
Hay4YHbIE METOJbI TMO3HAHUS
— Ha0MAaTh U OMHCHIBAThH

JIEMOHCTPALIMOHHBII
IKCIIEPUMEHT.
CamocTosiTenbHO
TUTAHUPOBATh u
OCYIIECTBIISATh CBOIO
MO3HABATEIbHYIO
NeSATENIbHOCTh,  NPUHUMATH
AKTUBHOE y4acTHe B
IpyNIoBOi yueOHoM
JICSTSIIBHOCTH.

Paznen. 5. BeicokoMonekynsipable coequHeHus (4 1)




Tema 10.
II;mactMmaccsl.
Kayuyxu.

Bonokna (4 )

OcHoBHbIE MIOHSATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE€  3BEHO,  CTCIICHb
MOJIMMEPU3ALHH, cpenHss
MoJieKyisipHass macca. OCHOBHBIE
METO/IbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — IOJUMEpU3aLUs U
MIOJINKOHIEHCALIUSL.

ITnactMaccel (monuaTHIIEH,
IIOJIUIIPOIIUJIEH,

MMOJIMBUHUJIXJIOPHU, HOJII/ICTI/IpOJI).

HarypanbHblli W CHHTETHYECKHE
Kay4dyKHu (6yTamueHoBBIH,
XJIOPOIPEHOBBIM U HM30MPEHOBBIN).
Bonokna: HarypanpHbIE (XJIOIOK,
mepcTh, MIENK), HCKYCCTBEHHBIC
(arletaTHOE  BOJIOKHO, BHUCKO3a),
CUHTETHUYECKUE (KaIpOH U JIaBCaH).

JemoncTpanus

— O3HaKOMJICHHE C oOpa3uamu
OPUPONHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMAcC, Kay4yKOB.

e Brnaners M3y4aeMbIMU
XUMHUYECKUMH  TTOHSATHSIMU:
pacKkpbIBaTh CMBICII
N3y4aeMbIX  IIOHATUH U
MIPUMEHSTh 3TU MOHATHUS TIPU
OITMCAaHUH cocTana u
CTpOCHUSA

BBICOKOMOJICKYIISIPHBIX
OpPraHMYECKUX BEIIECTB, IS
0OBSCHEHUS OT/AEIBHBIX
(haKTOB U SIBICHHUIA.
Hcnonp30BaTh XUMHYECKYIO
CHMBOJIUKY JUIS COCTABJICHUS
CTPYKTYPHBIX bopmyn
BEIIECTB U ypaBHEHUH
peaKkuui IMOoIMMEPU3ALUN U
HOJIMKOH/ICHCAIIHH.

4.2 11 KJIACC

Oob1tee xoimyectBO — 34 yaca.

TemaTnueckue
0J10KH, TEMBbI

OcHoBHOE coiepiKaHue

OcHOBHBIE BU/IbI 1eSITEILHOCTH
o0yuarumuxcst

Pasnen 1. Teopernueckue ocHOBBI xumuu (12 1)

Tema 1.
ATOMOB.
[leproanueckuit
3aKOH
[lepuoanueckas
cucTemMa
XUMUYECKUX
PIIEMEHTOB
Menneneesa

(3 1)

CrpoeHnne

a. N

XuMu4eckuid sneMeHT. Atom. Anpo
aToMa, H30TOIIBI. DNeKTpOHHa
000JI0uka DHEpPreTUYecKue YpOBHH,
MOAypOBHU. ATOMHBIE OpOUTAIH, S-, P-
) d-37IeMeHTHI. OcobenHocTH
pacrpeieeHus 3JIEKTPOHOB MO
opOHMTamsIM B aroMax DJIJIEMEHTOB
MEepPBbIX YETBIPEX MEPUOJIOB.
DneKTpOHHAasE KOHGUTYpAIHs aTOMOB.
[Tepuonuueckuii 3aKOH n
[lepuoanueckas cUCTEMAa XUMUYECKUX|
PIIEMEHTOB

JI.A. Memneneena. CBs3b
MEepUOIAYECKOTO 3aKOHA u
[TepronuecKo CUCTEMBI XMMUYECKUX]
PIIEMEHTOR .M. Menneneera ¢
COBPEMEHHOM  TEOpPUEH  CTPOEHUS]
ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS

U PackpeiBaTth cMbICT
M3y4yaeMbIX MOHITUH (BBISABIATH UX
XapaKTepHble IPU3HAKK),
[YCTaHABJIMBATh UX B3aUMOCBSI3b.

. PackpsiBaTh cMbICT
[IEpUOANYECKOr0 3aKOHA
JI[.11.MenneneeBa u
NIEMOHCTPHUPOBATH €TI0
CUCTEMAaTU3UPYIOLLYIO,
O0O0BSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIIHH.

° XapakTepru3oBaTh
PIEKTPOHHOE CTPOCHHUE ATOMOB
XUMUYECKHX 3JIeMeHToB 1—4
[EPUOJIOB, UCITONb3YsI OHATHUS «S-,
p-, d-3IeKTPOHHBIE OpOUTAIINY,
K(QHEPreTUYECKNE YPOBHH)

° OOBIACHATH

CBOMCTB XHMHUYECKHUX DJIEMEHTOB W

BaKOHOMCPHOCTH N3MCHCHUS]




00pazyeMbIX UMHU MPOCTHIX U CIIOKHBIX|
BEILIECTB MO TpynmaM M MEpPUOJAM.
3HaUYCHHE TIEPHOJUYECKOTO 3aKOHa B
[PA3BUTUU HAYKHU.

JleMoHcTpanumn

Buanl Ta0JINI] «Tepnonnueckas
crcTeMa XHMHYeCKuX 3yemeHToB J[.1.
Mennaeneena.

CBOMCTB XMMUYECKUX 3JIEMEHTOB U
MX COCAMHEHUN M0 MepuojaM W
rpynnam [lepuoguyeckoii cuctemsl
XUMHYEeCKUX  3nemeHtoB ..
Menneneesna.

Tema 2. CtpoenHue
BelleCTBA.
MHoroo6pasue
Berects (4 1)

CTpoeHMe BeEIIeCTBAa. XHUMHYECKas]
CBsI3b. BHJIBI XMMHWUYECKOM  CBS3H
(KOBaJICHTHAsI HEMOJISIPHAS U TIOJIApHAs,
MOHHAs, METaJUINYecKas ). MexaHu3Mbl
00pazoBaHMs KOBaJICHTHOMH|
XUMHYECKOH CBs3M  (OOMEHHBIH U
ITOHOPHO-AKIENITOPHBIN). BomopoHas
CBSI3b. BaneHTHOCT®D.
DJIEKTPOOTPULIATEILHOCTE.  CTEIeHH)
OKHcIIeHns VMIOHBI: KaTHOHBI 1 aHHOHBI.
Bemecra MOJIEKYJISIPHOTO n
HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH
IMOCTOSIHCTBA COCTaBa BellecTBa. THIIb]

BEIIIECTB.
Tlonsatue o JUCIICPCHBIX CUCTEMaAXx.
VicTuHHBIE W KOJUIOMIHBIE PAacTBOPHI.
MaccoBast 107151 BEIL[eCTBa B pacTBOPE.

KPUCTAUIMYECKUX PEIIETOK U CBOMCTBA

A4 PaCKpI)IBaTB CMBICJI

M3y4aeMbIX MOHATUMN (BBIIEATH UX
XapakTepHbIE IIPU3HAKHN) 51
[PUMEHATh 3TH IOHATUSA IIPH
OIIMCaHUU COCTaBa M CTPOCHUs
BEILECTB, JUTSL 00BsICHEHUS]
OTIENbHBIX (DAKTOB U SBICHUN

. Onpenenarsb BH/Ib]]
XUMHYECKON CBsI3U (KOBaJICHTHOM,
MOHHOM, METaJJIMISCKOM,
BOJIOPOJHON) B COCTMHEHUSIX; THII
KPUCTaJUIMYECKON peLeTKy
KOHKPETHOI'O BEILIECTBA.

. Ornpenenars BaAJICHTHOCTD U
CTENIEHb OKHUCIIEHUS XHMHUYECKUX
PJIEMEHTOB B COEIMHEHUSIX]
[Pa3JINYHOTO COCTAaBA.

® HpOBOI[I/ITL BBIYMCIICHUA C

Kiaccugukanust HEOPTaHUYCCKUXly o 1101b30BAHMEM HOHSTHS
COCIIMHEHHH. HomeHknatypacyaccopass nonst  Bemiectea B
HEOPraHMYEeCKIX BEILECTB.nacTBOpe
I'enmeTndeckas CBS3b HCOPTaHNYCCKUX]
BEIIIECTB, MPUHAUTeKAITIX K
[PA3JIMYHBIM KJIaCCaM.

Tema 3. XumnueckueXummuueckas peakius. Knaccugukanusie OOBACHATH  3aBHCHUMOCTD

peakuuu (5 9)

XUMHUYECKUX peakuuii B
HEOPraHUYECKOW W OpPraHU4YecKOou
XUMHHM. 3aKOH COXpaHEHUs Macchl
BEILIECTB;  3aKOH  COXPAaHEHHUS U
[IpEBpaIICHUS SHEPIUU npu
XUMHYECKHUX PEAKIMSIX.

CKOpOCTb peakiuu, €€ 3aBUCUMOCTD OT|
pa3nuuHbIX  (akTopoB. OOpaTUMBbIE
peakiuuu. XUMHYECKOE paBHOBECHE.
DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMu4eckoro pasHosecus [Ipuanmmn Jle
[[TaTenbe.

DIIEKTPOIIMTHYECKAs JTUCCOLUAIS.
CunbHble U ciabble  3JIEKTPOIUTHI.
Cpena BOAHBIX pPacTBOPOB BEIECTB:
KHUCasi, HEWTpalbHas,  LIEJIOYHAs.
[ToHsiTHE O BOJOPOJAHOM IOKa3aTelNe]
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['maponu3 opraHuyYecKux W

CKOPOCTH XUMUYECKON pEaKLUU OT
[pa3IMYHbIX (DAaKTOPOB.

Onpenenarsb Xapaxrep,
CMEILECHUS XUMHYECKOTO
[paBHOBECUSI B 3aBHCUMOCTH OT)
BHEILIHETO BO3JCHCTBUS (MPUHIINI
Ule [larense).

. CocraBnsTh ypaBHEHUS]
[pEaKIMil  pa3IMYHBIX  THUIIOB;
[OJHBIE W COKPAIIEHHBIE MOHHBIE
YpaBHEHHUSI peaKIUil, Y4YUThIBas
YCJIOBUSI, TPU  KOTOPBIX  3TH
[pEaKLUK UAYT J0 KOHLA.

° [TonrBepxaath
CYIIIECTBOBAHHE TE€HETUYECKOMH|
CBSI3M MEXIY HEOPraHUYECKUMH|
BEIIECTBAMU c MTOMOUIBIO,
YpaBHEHUI COOTBETCTBYIOLIMUX|
XUMHYECKHUX PEAKIUH.




HEOPraHUYECKUX BEIIECTB.
OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. Ilonartue 00 snekTpoIU3e
jpacIulaBOB U pacTBOPOB  COJIEH.
[IpuMeHeHue MEeKTPoIn3a.

JleMoHcTpanmn

MOJICIM  KPUCTAJUIMYECKUX PEHIETOK;
[pa3ioKeHue TMepoKCUia BOJOpOJa B
MPUCYTCTBUH KaTaIn3aTopa.
JlaGopaTopHbie pabOTHI

MPOBEICHUE PEAKIINi HOHHOTO 0OMeHa;
oTpeziesieHue Cpelsl pacTBOpOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO
MHIMKATOpA.

[IpaxTuueckas padbora

CKOPOCTb XUMHUYECKON PEaKLIUH
Brrancienus

[pacueTel C MCIIOJIb30BAHUEM IOHATHUS
«MaccoBasi ~ JOJII  PacTBOPEHHOTO
BELIECTBA»; PAcC4YEThl IO YpPaBHEHUM
XUMHUYECKUX PpEaKIUi, B TOM YHCIIE
[TEPMOXUMUYECKUE PACUETHI.

Ne | BrmsiHue pasin4HbIX GaKTOPOB HalcooTBETCTBYIOMMX

° [IpoBoauTh, HAOMIOAATH WU
OTHCHIBATH XUMHYECKUN
PDKCIIEPUMEHT: TI0 OIPEICICHHIO]
CpeIbl BOJIHBIX pacTBOpoOB
BEIIECTB, BBISIBICHUIO  YCIIOBUH]
[POTEKaHUsl peakUuid HOHHOTO
Oo0OMEHa,  U3YYCHHIO  BIIUSHUS
[pa3IM4HbIX (PAKTOPOB Ha CKOPOCTh
[PEAKIIUH.
CnenoBarth
[0JIb30BaHUS
MOCyA01 51
000pyIOBaHUEM.
o [IpencraBisaTh pe3ylbTaTh
XUMHYECKOTO  JKCIEPUMEHTa B
(hopme 3anucu ypaBHEHUU
peakuuii U
NeNiaTh BBIBOJIBI HA UX OCHOBE.

o [TpoBOAUTH BBIYUCIICHUS IO
YPaBHCHHSIM XUMUYECKUX PEaAKIIHIA,
B TOM 4YHCIIE TEPMOXUMHUYECKHE
[pAcYETHI.

° npaBujIam
XUMHUYECKOU

1a00paTOPHBIM|

Paznen 2. Heopranuueckas xumus (16 )

Tewma 4. Hemeraruisl

(8 1)

Hemertamsl. [Tonoxkenne HEMETAIJIOB B
[lepuoanueckoil CUCTEME XUMHUUYECKUX
binementoB  J.MI. MenneneeBa u
OCOOCHHOCTH  CTPOEHHMSI ~ aTOMOB.
dusndeckue CBOMCTBA HEMETAJIOB.

AJUIOTpONHST HEMETAIIOB (Ha MPUMEPEBEILECTB, TS 00BACHEHHS
Kuciaopona,  cepbl,  Qochopa  HOTHENbHBIX (PAKTOB M SBICHHI.
yrJIeposa). ° OOBSACHATH o0rmrue
XMMHYCCKHE CBOWCTBA BAXHCHIIMX3AKOHOMEPHOCTH B  H3MEHEHUH|
HEMCTAJIJIOB (FaJ'IOFeHOB, CEphBI, a30Ta,CBOICTB HEMETAIJIOB u ux
(ocdopa, yrnepona u KpeMHHUs) U MX(coeMHEHMIA C Y4ETOM CTPOEHHUS UX|
COeTMHEHUI (OKCHIOB,aTOMOB W TIOJNOXKCHUS B
KUCJIOpOACOACPKALINX KHUCIOT,[ [eproanyecKkoit CUCTEME
BOJIOPOAHBIX COCTMHEHHIA). XUMHYECKHX AJIEMEHTOB . W.
[IpuMeHeHre BaKHEWIIMX HEMETAJUIOBMeH eneeBa
1 X COCIMHEHHH. o XapakTepu3oBaTh
(ommMCHIBaTh) OOIHE XUMUYECKHE
CBOICTBA HEMETAJIOB, uXx|
BaYKHEHIITHNX COCIMHEHUH,
MOATBEPK1ast 3TO onrcaHue
[puMepamu YpaBHEHUH
COOTBETCTBYIOIIMX  XMMHYECKUX|
[pEAKIIUA.

U PackpbiBaTh CMBICIT
M3yyaeMbIX MOHSATHH (BBIIENATH UX|
XapaKkTepHbIE IIPU3HAKHN) 51
PUMEHATH O3TU IOHATHS IIPU

OIMMMCAHUN COCTaBa W CTPOCHUSA

® XapaKTCpI/I30BaTL BJIMAHHUC
HEMETaJJIOB M MX COCAUHCHHUU HQ

PKHBBIC OpraHW3Mbl, OIIMCBIBATH




[TPUMECHEHHE B pa3INYHBIX
o0macTsax IIPaKTUYECKOH|
NEATEIIBHOCTH YEJIOBEKA.

. PackpsiBathb CYLIHOCTh
OKHUCJIUTENb- HO-
BOCCTaHOBUTEIIBHBIX peakuui
[IOCPECTBOM COCTaBJICHUS]
QJIEKTPOHHOrO  OajaHca  3THX
[pEaKLUA.

J IIpoBoguTh peaxkuuy,
[OJTBEPXKJAIOIINE  XapaKTEPHBIE]
CBOWCTBA M3Y4YaeMbIX BEUIECTB;
[pacro3HaBaTh OIBITHBIM  IIyTEM
AQHUOHBI,  INPUCYTCTBYIOIIME B

BOJIHBIX PacTBOpax.
° HaOmromate W OmmmchIBaTH

JMICMOHCTpAalMOHHBIC OIIBITHI;
IMPOBOJAUTDH n OIIMCBhIBATh
XUMHUYECKUH OKCIICPUMCHT]

(JtabopaTopHbIE M TPAKTUYECKHE
[paboThI).
o [IpencraBnsaTh pe3ynbTaThl

XMMHYECKOTO  OIKCIIEPUMEHTa B
(bopme 3aIuCH ypaBHEHHH
COOTBETCTBYIOIIMX  pEakiuid U
JICJIaTh BbIBOJAbI HA UX OCHOBC.

U CnenoBatb npaBUIaM
10JTb30BAHMUS XHUMHUYECKOH]
nocyaoun u 1a00paTOPHBIM
000pyI0BaHUEM.

4 HpOB OUTH BBIYHCIICHUA II0|

YPAaBHEHUSM XMMHUUYECKUX PEAKIIUAMN.

° CamMoCTOSTEIIHFHO

[IAHAPOBATH M OCYIIECTBIISTH
CBOIO MO3HABATEIIbHYIO
esITeILHOCTD, MIPUHUMATH

AKTUBHOE Yy4YacTHE B TPYIIOBOM
y4eOHOMU NeATeTbHOCTH.

Tema 5. Metamnsr (8

)

Metamnel. IlomokeHue MeTalioB B
[Tepronueckoil cUCTEME XUMUYECKUX|
PIIEMEHTOB J.N. Memnieneena.
OcOOEHHOCTH CTPOEHUsI AJIEKTPOHHBIX|
00010ueKk aroMoB MeTtayuioB. OOmIue
(bu3MvYecKue  CBOWCTBA  METAJUIOB.
CriaBbl METAaJJIOB.
DIIEKTPOXUMHUYECKUI sl HAIIPSIKEHUH|
METAaJIOB.

XUMUYEeCKHe CBOMCTBA BaKHEUIIIMX
METaJUIOB (HATpUM, Kalui, KalbLUH,
MarHvii, aJlOMUHUNA, [MUHK, XpOM,
PKEJI€30, MEJIb) U UX COCIMHEHUH.

U PackpeiBathb CMBICTI
M3y4yaeMbIX MOHATHH (BBLIETATD UX|
XapaKTepHble MpHU- 3HAKU) U
PUMEHATH O3TU IOHATHS IIPH
OMMCAaHUU COCTaBa M CTPOEHUs
BEILECTB, TUISL 00BsICHEHUS]
OTJIEIbHBIX (PAKTOB U SBJICHUH.

OOBACHATD obue
3aKOHOMEPHOCTH B  HW3MEHEHUN
CBOMCTB 3JIEMEHTOB — METAJLIOB U
WX COCIMHEHUN C Y4ETOM CTPOCHUS]

OO61IHe CITOCOOBI MOTYYEHUS METAIIIOB.

MX aTOMOB M IIOJOXKEHHS B
[Tepnonnueckoi CUCTEME]
XUMHYEeCKUX  anemeHtoB ..




Metamtyprusi. Kopposust meranios.
CriocoObl  3alIUTBI  OT  KOPPO3HUH.
[IpumeHeHnne MeTalsioB B OBITY U
TeXHUKE.

JleMoHcTpanumn

00pa3ibl HEMETAJIIIOB; B3aMMOICHCTBHE
MEeIU C a30THOW KHUCIIOTOW pa3iuyHOU
KOHIICHTpALUU; KOJUIeKIusl «MeTasuibl
U CILIaBbI»

UlaGopaTopHBIE OTBITHI

KaueCTBEHHbIC PEaKlMd HA aHUOHBI U
KaTUOH aMMOHUS; B3aUMOJICHCTBUE
TUAPOKCHIA ATIOMUHUSL C pacTBOpamy
KHCJIOT W WIEJNOYeH; KaueCTBEHHBIE
[pEaKy Ha KaTHOHBI METAJJIOB
[IpakTrueckue padboThI

No 2 PemieHune 5KCIIEpUMEHTAIbHBIX
3ajad o reme «Hemeranmsny;

Ne 3 PemieHue 3KCIepUMEHTANIBHBIX
3asad 1o reme «MeTtasuib»
Brruncienus

[pacuéThl Macchl BElIeCTBA WIH 00BEMA
ra3oB 10 HW3BECTHOMY KOJIMYECTBY|
BEIIECTBA, Macce WM 00BEMY OJIHOTO,
M3 y4acCTBYIOIIMX B PEAKIIMU BEILIECTB;
pacuétel Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) MPOJAYKTOB pEaKluu, €ciy
OJIHO U3 BELIECTB HMEET MPUMECH;
pacy€Tel Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOIYKTa pEaKlUU, ecliy|
0JIHO M3 BEIIECTB JaHO B BUJIE PaCTBOPA
C ONpENeIEHHOM MacCoBOM  JOJIEH]
[PACTBOPEHHOTO BEIIECTBA.

Menneneena

. XapakTepu3oBaTh
(omuchIBaTh) OOIIME XUMUYECKHE
CBOMCTBA METaJUIOB, ux|
BayKHEHIITHIX COCIUHCHMHI,
MOATBEPXKIAsA  3TO ONMCaHUE
[pUMepamMu YpaBHEHUN
COOTBETCTBYIOIIMX  XMMHYECKHUX

[peaKINii; IPUMEHEHUE METAILJIOB B
[Pa3TUYHBIX O0JIaCTSAX, a TaKKe
MCIIOb30BAHUE WX JJISI CO3JaHus]

COBPEMEHHBIX  MaTepuUalioB MU
TEXHOJIOTHH.

° PackpriBath CYIIHOCTH
OKHCIIUTEILHO-
BOCCTAHOBHUTCILHBIX peakiui
[OCPEICTBOM COCTaBJICHUS]
PICEKTPOHHOrO  OajaHca  9THX
[peaKInil.

° [IpoBoauTh peakuuu,
MOATBEPKJAIONINE  XapaKTEPHBIC
CBOMCTBA M3y4aeMbIX BEILECTB;
[pacrio3HaBaTh OMBITHBIM  IYTEM

MOHBI METAJIJIOB, IIPUCYTCTBYIOIINE
B BOJHBIX PaCTBOPAX.

® Ha6J’IIO,ZLaTB 1 OIIMCBIBATh|

NIEMOHCTPALIMOHHbIE OIIBITHI;
MPOBOJIUTH u OTHCHIBATH|
XUMUYECKUN AKCIIEPUMEHT
(J1abopaTtopHble W TPAKTUUYECKHE
PaboTHI). [IpencraBnsTh
[Pe3yIIbTaThI XUMHUYECKOTO
DKCIIepUMeHTa B (dopMe 3arucy|
YpaBHEHUI COOTBETCTBYIOIINAX

peaKI_II/Iﬁ U ACJIAaTh BBIBOJBI Ha HX]
OCHOBC.

U CnenoBatb paBuiIaM
M0JIb30BAHUS XUMHUYECKOH|
MOCy 101 )51 1ab0paTopHbBIM
000pyI0BaHUEM.

4 HpOB OUTH BBIYHCIICHUA II0|

YPAaBHEHUSM XMMHUUYECKHX PEAKIIUAMN.

° CaMoCTOSTEIIHFHO

[IAaHUPOBaTh M OCYIIECTBIISTH
CBOIO MTO3HABATETHHYIO
eI TEIbHOCTD; MIPUHUMATH

AQKTUBHOE Yy4YacTHE B TPYIIOBOM

y4eOHOM e TEIbHOCTH.

Paznen 3. Xumus u xu3Hb (6 9)




Tema 6. Xumus u
PKU3HB (6 1)

Pons XHUMHU B obecneyeHny
DKOJIOTUYECKOW, DHEPreTUYECKONM U
MUIIEBOM  O€30MacHOCTH, Pa3BUTHUH
MenuuuHbl. [loHsiTHE O  HAy4YHBIX
METOoJax  IIO3HAHMWS  BEIIECTB M
XAMHYECKUX PEAKIUH.

[IpenacraBineHuss 00 OOIMMX HAYYHBIX
MPUHIUTIAX MPOMBIIIUIEHHOTO
[MOJYy4YCHUS]  BAKHEHIIMX  BEILECTB.
UenoBek B Mupe  BEIIECTB U
MaTepHaIOB: BaKHEHIIINE
CTPOUTEIbHbIC MaTepuabl,
KOHCTPYKIIUOHHBIE MaTepualbl,
KpacKH, CTEKJIO, KepaMUKa, MaTepUaIbl
11 SJIGKTPOHUKH, HaHOMAaTepHUallbl,
OpraHuYeCcKue u MUHEpaJIbHBIE]
ly100peHus.

XUMUS ¥ 3I0POBBE YEIOBEKA: MPABUIIA]
KCITOJIb30BAHUS JICKapCTBEHHBIX|
rpenapaToB; IpaBuja 0OE€3011aCHOTO
MCIIOIb30BaHUsI TIPENnapaToB OBITOBOMU
XHMMHH B ITOBCETHEBHOM KU3HH.

o PackpbiBaTh pojb XUMUH B

peLIeHUH SHEPreTHYECKHUX,
CBIPbEBBIX 9KOJIOTUUYECKHUX]
npobiieM YeJI0BEUeCTBa,
OTIHCHIBATH OCHOBHBI€|
HaIpaBICHUS pa3BUTHS
XUMHUYECKON HAYKH U TEXHOJIOTHH.
o [IpumeHsTH paBUIId
0€30I1aCHOT 0 oOpareHus C
BEIIECTBAMH, HCIIOJIB3YEeMbIMH B
MOBCEIHEBHON KM3HH, IPaBUIIA
[OBEACHUS B LEISIX COEpexeHUs]
310pPOBbS u OKpY>Karolen
[PUPOJHOM Cpe/Ibl; TIOHUMATh Bpe]]
(OormacHOCTh)  BO3JEWCTBHS  HA
PKHBBIC OPTaHU3MBI OTPEAEIEHHBIX
BEIIIECTB, CMBIC TMOKa3aTels MK,
[OSICHSTh Ha IPUMEPAX CIIOCOOBI
IYMEHBIIICHUS U TPEAOTBpAIlECHUs
VX BPEHOI'O BO3JECHCTBUSI.
o AHanu3upoBaTh
KPUTHYECKH OILICHUBATh
MHPOPMALIMIO,  CBSI3AHHYI0  C
XUMHYECKUMH TPOIECCaMU U HX|
BITUSTHUEM Ha COCTOSIHUE,
OKPYKAroIIen Cpeibl.

. Hcnonws30BaTh NOIy4EHHBIE
BHAHUS U MPEJCTABIEHUS O cepax
NMESTeIbHOCTH,  CBSI3aHHBIX
HayKOH u COBPEMEHHBIMHY|
TeXHOJIOTUSIMU, KaK OCHOBY JIJIst
OpUEHTAllMM B BBIOOpE CBOEH
Oymymei npodeccuoHaNbHOM
eI TEIbHOCTH.

. [IpuanMaTh
00CYKIEHUU
XAMHYECKOH U
HATPaBIEHHOCTH,
COOCTBEHHYIO MO3UIIUIO 10|
npodieme u npeiaraTh,
BO3MOJKHBIE ITYTH €€ pelIeHusl.

n

i

ydyactue B
npodiem
JKOJIOTHYCCKOU
BBICKA3bIBaTh|




