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IHHOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE CpeAHEro oOuero odpa3oBaHusi pa3paboTaHa
Ha ocHOoBe denmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHum
B Poccuiickoit ®enepanun», TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS (eaepanbHOi
oOpa3zoBaTelbHON MporpamMMmbl cpeaHero obmiero obpazoanus (POII COO),
npeacTaBiieHHbIX B dDeneparbHOM TOCYAapCTBEHHOM OOpa3oBaTEIbHOM CTaHIIapTe
COO, c¢ yuérom Konuenmuu npenojgaBaHus y4deOHOro mnpeaMera «XUMUS»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepannu, peanu3yromux OCHOBHBIE
oOpa3oBaTeibHbIE MPOrPAMMBI, M OCHOBHBIX TOJOXKEHUM «CTparerun pa3BUTHUA
Bocriutanus B Poccuiickoit ®@enepanuu Ha nepuon g0 2025 roma» (Pacmopspxkenue
[IpaButennbcTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMbl 1O XUMHH, K ONPEIEIECHUI0 00IIeH
cTpaTeru oOy4YeHHs, BOCIIUTAHUSI U Pa3BUTHUS OOYYAIOUIUXCS CPEJCTBAMU y4eOHOTO
npenmera «Xumusi» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHeie monoxkeHus DPIOC COO o B3auMOOOYCIOBISHHOCTH IICIICH,
COJlep)KaHMs, PE3YJIbTaTOB OOy4YeHHs U TpeOOBaHMI K YPOBHIO MOJATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBUMM ¢ JaHHBIMH TOJIOXKEHUSMH TporpamMma Mo XuMHH (0a30BbIH
YPOBEHb) Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHuUs:

yCTaHABJIMBAET 00s3aTebHOEe (MHBAPUAHTHOE) TPEIMETHOE COJIep)KaHHe,
OTpeJIeTIsIeT KOJMUYECTBEHHbIE U KAaUECTBEHHbBIC €0 XapaKTEPUCTUKHU Ha Ka)KJIOM dTarie
W3YYCHUS TpeaMeTa, MPeayCMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacnpeneseHus ero 1mo KjaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca; 1aéT MpUMepHOe
pacnpeneieHue y4eOHBIX YacoB IO TEMaTUYECKHM paszfieiaM, pPEKOMEHIyeT
MPUMEPHYIO TOCJIEIOBATEILHOCTh M3YYEHHSI OTACIBbHBIX TEM Kypca ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKA Yy4eOHOro Ipoiiecca,
BO3pACTHBIX ocobeHHocTel obyuaromumxcst 10-11 knaccos;

TAET METOJMYECKYI0 HWHTEPIpETALUIO IIeJIe H3ydeHHs] MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IMPHOPUTETOB B  CHCTEME CpeIHero olmiero  obOpa3oBaHUs,
COJIep KaTeNIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON TMporpaMMbl  CpeAHEro o0mero o0pa3oBaHusl  (JUYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), OCHOBHBIX BHJIOB  y4ye€OHO-IIO3HABATEIbHOU
JeSTeTLHOCTH O00ydYalolierocs IO OCBOCHHUIO cojaepkanus mnpenmera. [lo Bcem
HA3BaHHBIM TIO3UIIMSM B TMIporpaMMe M0 XHMHH COOJIOJIeHA MPEEMCTBEHHOCTh
¢ denepanbHON padouel mporpaMMoOl OCHOBHOTO OOIIEro oOpa30oBaHMUsS I10 XUMHUH
(nns 8-9 xmaccoB 00pa3oBaTEIBLHBIX OpraHU3alluid, 0a30BbIN YPOBEHB).

XuMuyeckoe oOpa3oBaHUE, TOJy4aeMOe BBIMYCKHUKaMH 0011e00pa3oBaTeIbHON
OpraHu3aluy, SBISIETCS HEOTHEMJIEMON 4YacThi0O HX 00pa3oBaHHOCTU. OHO CIIY>KUT
3aBEpIIAONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYITUX [IETTOCTHON CUCTEME XMMHYECKOTO 00pa3oBaHus. JTH
IIEHHOCTH KacCaloTCs TMO3HAHUS 3aKOHOB NPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U
o0Imeil KyJabTypbl 4YelIOBEKa, a TakKKe DKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS
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K CBOEMY 3JI0pOBBbIO M MPUPONHOU cpene. Peanmusyercss xumuueckoe oOpa3oBaHHE
oOyyarouuxcs Ha YpOBHE CpeIHEro oOIero oOpa3oBaHMsS CpPEACTBAMHU Y4E€OHOTrO
npeaMera «XHUMUs», COAEPKAHUE U MOCTPOECHUE KOTOPOIO ONPEAEIEHBI B IIPOrpaMMe
[0 XUMUU C Y4E€TOM creUu(pUKA HAyKH XUMHUH, €€ 3HaUEHUs B MMO3HAHUM MPUPOIBI U
B MaTepuajbHOM JKM3HM OOllecTBa, a Takke ¢ Y4éroM OOmMX Lened u
NPUHIIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEHEro OOIIero
obOpazoBanus B Poccuiickoii ®enepanuu. Tak, Hampumep, npu GHOPMHPOBAHUU
COJZIEpKaHUsl IpeaMeTa «XHUMHUS» YUYTEHbl CIEIYIOIIHE IMOJIOKEHHS O CHEelU(pHUKe U
3HAYEHUU HAYKH XMUMUHU.

XuMHUS KaK DJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAayK MWIpPaeT O0coOylo poJb
B COBPEMEHHOM IMBWIM3ALIUY, B CO3/IaHUM HOBOW 0a3bl MaTEepUAIbHON KyJIbTYypbl. OHa
BHOCHT CBOM BKJIaJ] B (HOpMHUpOBaHHE PALIMOHAIIBHOTO HAYYHOT'O MBIIIUICHHUS, B CO3/JaHHE
LIEJIOCTHOTO MpPEJICTaBICHUsI 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE NPUPOABl U
YelloBeKa, KOTOpoe (OopMUpYETCs B XMMHU Ha OCHOBE IOHHMMAaHHS BEIIECTBEHHOI'O
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXAY CTPOCHHUEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMHU 00JIACTSAMU MPUMEHEHUS.

TecHO B3aUMOAEHCTBYS C JPYIMMH €CTECTBEHHBIMU HayKaMH, XUMHUA CTala
HEOTHEMJIEMOM YacTbl0O MHUPOBOHN KYJIBTYPbl, HEOOXOAMMBIM YCJIOBUEM YCHEIIHOIO
Tpyda W OKU3HU Kaxjgoro usjeHa oOumiectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3yiaTellbHasl, KaK HayKa BBICOKHMX TE€XHOJOTHUN HAlpaBiieHa Ha pelIeHUE II100aTbHBIX
po0JIeM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, TTUIIICBOMH,
HKOJIOTMYECKOM 0€30MaCHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBUM ¢ OOIIMMHU LENSIMU U HPHUHLMIIAMH CPEIHEro o0HIero odpa3zoBaHUs
coneprkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI  YPOBEHb H3YUEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY 0O0yYaroluxcs,
HEOOXOAMMYI0O UM [UJIsl BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUS B )KM3Hb COLMYyMa, MPOAODKEHHs 00pa30BaHUs B PA3IMUYHBIX 00JIACTSX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBnsitolIMMHU TIpeaMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHnyeckas
xuMusa» U «O01as 1 HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJI€p>KaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKu: CHCTEMa 3HAHMM MO HEOPraHUYeCKO
XUMUU (C BKIIOYCHWEM 3HAHWM W3 OOMEed XWMHH) W OPraHWYeCKOW XWMUH.
®opMHpOBaHUE JTAHHOM CHUCTEMBbl 3HAHMW NPHU H3YYEHMH IIpeIMeTa O0ecreurBaET
BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTO00PAa3Msl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA,
3aKOHOB U TEOPHUM XMMHH.

Crpyktypa coaepkaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEopraHnyeckasi XuMush» c(popMupoBaHa B IporpaMme 1o XMMHHU Ha OCHOBE CUCTEMHOT' O
MOJIX0/la K M3YYEHUI0 Y4yeOHOro Marepuaiga u  OOYCIIOBJI€HAa HMCTOPUYECKHU
00OCHOBAaHHBIM PAa3BUTHUEM 3HAHUW Ha ONpEAENEHHBIX TEOPETUUECKUX YpOBHIX. Tak,
B Kypc€ OpPraHMYeCKOW XMMHH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPHUH CTPOCHUS OPraHUYECKUX COCAMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUA O CTpOeHHUH BellecTB. CBeieHHsl 00 U3ydyaeMbIX B Kypce
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BEILIECTBAX JAIOTCS B PA3BUTHUM — OT YIJIEBOJIOPOJOB JO CIOXHBIX OHOJIOTHYECKU
aKTHUBHBIX COEOUWHEHHI. B Kypce oOpraHnyeckoll XHWMHHM TOJYy4aloT pa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTIO OOIET0 00pa3oBaHMs IEPBOHAYAIILHbBIC
MPEACTABICHUS O XHMHYECKOW CBS3M, KIACCU(DUKAIIMOHHBIX MpPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIUU.

I[Ton HOBBIM yraom 3peHuss B mnpeamere «Xumus» 0a30BOr0  ypOBHS
paccMaTpuBaeTCs M3Y4YEHHBIH Ha ypOBHE OCHOBHOTO o0OIEero o00pa3oBaHUs
TEOPETUYECKU MaTepral U (aKTOJIOTHIECKHNE CBEICHUS O BEIIECTBAX U XUMUYECKOM
peakiuu. Tak, B yacTHOCTH, B Kypce «O0111as 1 HeopraHudeckasi XUMHs» 00ydaronuMcst
MPEAOCTABISICTCS  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE MEPUOAUYECKOr0 3aKOHa
C OOIIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3UIINM, TIIYy0Ke MOHSATh UCTOPUUECKOE
n3MeHeHHe (QYHKIUA JTOro 3akoHa — OT o0oOmaromeid g0 OOBACHSAIOMICH M
IIPOTHO3UPYIOLIEH.

Enunnas cucrema 3HaHWMKA O BaXHEUIIMX BEHIECTBAX, MX COCTABE, CTPOCHHUH,
CBOMCTBaX W NPUMEHEHUHU, a TAKXKE O XUMHUECKUX PpEAKUUSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus aonojHsercs B kypcax 10 m 11 kmaccoB anmemeHTamu
COJZIEpKaHMsI, UMEIOIINMU KYJIbTYPOJOIrMYECKU U MPUKIAAHON XapakTep. JTU 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMHU HayKaMH, PACKpPbIBAIOT €&
pOJib B TIO3HABATENHHONW M MPAKTUYECKOW MEATETbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCITUTAHHUIO YBOXKEHHS K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUM M MPAKTUYECKHUX
MPWIOKEHUH XWMHUH, TTOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO

Y JIMYHOCTHO 3HAYMMBIX NPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTUYECKHA OCMBICITHBATH
UHGOPMAITUIO U IPUMEHSATH €€ JUTsI TIOTTOTHCHHS 3HAHUN, PEIICHHUS HHTEIICKTYaIbHBIX U
DKCIIEPUMEHTAIBHBIX HCCIE0OBAaTEIbCKUX 3a/Jad. B 1ernom conmepxaHue y4eOHOTO
npenaMera «XHMHS» JTAaHHOTO YPOBHS HM3YYCHHUS OPHCHTHPOBAHO Ha (HOpPMHUpPOBAHHECY
00y4JarIMXCsa MUPOBO33PEHUYECKONW OCHOBBI JIJIsl MOHUMAaHUs (PHIIOCOPCKUX UEH, TaKIX
KaK: MaTepuajlbHOC CIMHCTBO HEOPraHWYECKOTO W  OPTaHMYeCKOro  Mupa,
OO0yCJIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTABOM U CTPOCHHUEM, IT03HABAEMOCTb
NPUPOJHBIX SBJICHUHA IMyTEM 3KCIIEPUMEHTA W PEIICHUS MPOTUBOPEUUN MEXTY HOBBIMU
dbakTaMu ¥ TEOPETHYECKUMH TMPEANOCHUIKAMU, OCO3HAHWE PO XWUMHH B PEUICHUU
IKOJIOTUYECKUX TPOOJIeM, a Takke MpoOsieM cOEpeKeHUs DHEPTETUYECKUX PECYpPCOB,
CBIPBSI, CO3/ITaHUS HOBBIX TEXHOJOTUHA U MaTEPHUATIOB.

B mnane pemieHus 3ama4 BOCIIUTAHUS, Pa3BUTHUS U COIMATU3AIMN OOYJArOIIUXCS
MPUHSTHIC TIPOTPAMMOM TI0 XHMHH TTOAX OBl K OTPEACIICHUIO COAEPIKaHMSI U TTIOCTPOCHUS
npeaMeTa MpenrycMaTpuBaoT (OPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX JCHCTBHIA,
UMEIOINX 0a30BOE 3HAYCHUE TS PA3IMYHBIX BUIOB ACATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKa, aHajin3a U 00paboTku mHGOPMAIIKU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUSI OTTbITa
NPaKTHUECKOH M HCCIEAOBATEIbCKON NIEATENbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO
B MTO3HAHUU XUMUHU.

B mpakTurke npenomgaBaHus XUMHUH Kak Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHus
TaKk ¥ Ha YPOBHE CPEIHEro 0O0IIero oOpa3oBaHus, MPU OMPEIACICHUH COJEPKATeIbHON
XapaKTEPUCTUKU IIeJied W3yYeHHWs TMPEAMETa HaIlpaBJICHUEM TIEPBOCTCIICHHON
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3HAYMMOCTH TPAJULHUOHHO MPU3HAETCA (DOPMHUPOBAHHE OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT 0 €CTECTBO3HAHMS, TPAKTUYECKON JIEATETbHOCTH YEJIOBEeKa U Kak
OJTHOT'O W3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C METOAMYECKOW TOYKH 3PEHHUSI TAKON
MOAXOJ K ONPEAEIICHUIO LIeJIEW U3yYEHUS MTPEAMETA SBIISIETCS BIIOJHE ONIPABIaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LIETSIMU U3YUYEHUS IpeaMeTa « X UMHUS
Ha 6a3oBom ypoBHe (10-11 Ki1.) IBISIFOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUU KaK Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTHHBI MUPa, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE ITOHATHS,
(dbyHIaMeHTalIbHbIE 3aKOHBl W TEOPUM XUMHUH, OCBOCHHE SI3bIKa HAayKH, YCBOCHUE U
MMOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOLIEHU MHUPOBO33PEHUECKOI0 XapakTepa,
O3HAKOMJIEHHE C HCTOPUEN UX PA3BUTHS U CTAHOBJICHNUS,

(¢opMHUpOBaHME W pPa3BUTHE MPEJCTABICHUNA O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIMi, HEOOXOJUMBIX i NpUOOpEeTEeHUs YMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B PUPOJIE,
B PAKTHUYECKOWU U TOBCEIHEBHOU KU3HU;

pa3BUTHE YMEHUU M CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIO/ICHHEeM TMpaBWi 0Oe30macHoro
oOpallleHHsl C BEIeCTBaMHU.

Hapsany ¢ »tuMm conmepxkarenpHas XapakTEpUCTHKA LENEM M 3a1ad U3y4eHUs
IIpeIMETa B IPOrpaMMeE IO XUMUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUN

HOBBIMU TIPUOPUTETAMM B CHCTEME CpeAaHero oouero odpazoBaHusi. Ceroass B
NPEenoJaBaHUU XUMUU B OOJbIIEH CTENEHH OTAAETCA MPEANOYTEHUE NPAKTUUECKON
KOMIIOHEHTE COJepKaHUsi OO0y4YeHHsl, OpUEHTUPOBAHHOM Ha MOJArOTOBKY BBIITYCKHUKA
OrIe00pa30BaTENbHOM  OpraHM3alvM, BIAJCIOINIEr0 HE HAOOpOM  3HaHWM, a
(GYHKIIMOHAIBHOW TIpPaMOTHOCTBIO, TO €CTh CIOCOOAMM U YMEHHUSIMH aKTHBHOTO
MOJIYYEHHUsI 3HAHUM Y MPUMEHEHUS UX B PEATbHOM XKU3HU ISl PEIIECHUS MPAKTUYECKUX
3a/1au.

B or1oil cBA3M mnpu HM3ydeHUM NOpeamera «XUMHUs» JOMUHUPYIOLIEE 3HA4YCHUE
NpUOOPETAIOT TaKue IeNM U 3a]a4H, KaK:

ajanranus oO0ydYaroIIMXCsi K YCJIOBHUSIM JMHAMMYHO Pa3BUBAIOLIEIOCS MHpa,
(bopMHpOBaHNE MHTEJUIEKTYAJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHATHIO TPAMOTHBIX PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dopmMupoBaHue y 00yyarouXcs KJIIOUEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
MMEIOIIUX YHUBEPCAJIbHOE 3HAYECHUE IUIA PA3IUYHBIX BUAOB JICATEIbHOCTU: PELICHUS
mpobieMm, TIOMCKa, aHanu3a W o0paboTku  wmHpOpManuu,  HEOOXOIUMBIX
11 IPUOOPETEHUS OIBITA JESTENIbHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B IIO3HAHUU
XUMHH, a TakXe JJI1 OLEHKU C MO3ULUU SKOJOTMYECKOW OE€30MacHOCTH XapakTepa
BIIMSHMS BEIIECTB U XMMHMYECKHUX IIPOLIECCOB HA OPraHU3M 4YEJIOBEKAa U IPUPOIHYIO
cpeny,

pa3sBUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM O00YyYaroluXCs: CIHOCOOHOCTH CAMOCTOSITENbHO IMPUOOPETAaTh HOBBIE
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3HaHHUS TI0 XWMHH B COOTBETCTBUHU C JKU3HCHHBIMH TMOTPEOHOCTSMH, HCIOIH30BAThH
COBpPEMEHHbIE HH()OPMAITMOHHBIE TEXHOJIOTUH JIJI TIOMCKA U aHAJIW3a y4eOHOUM U HAy4HO-
MOMYJISIPHON HHPOPMAIIUA XUMHUYIECKOTO COICPKAHUS;

dbopMupoBaHUE M pPAa3BUTHE y OOYYAIOMIMXCA ACCOLMATHUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HaOIIOAAaTeIbHOCTH, COOpPaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, MpU I[UIAHUPOBAHWM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIUTAHKE Y O0yJarOIMUXCsl YOS AEHHOCTH B TYMAaHUCTUYECKON HANIPABJICHHOCTH
XUMHUH, €€ BaXHOW pOJIM B PEUICHUU TJIOOAIbHBIX NPOOJIEM pPALMOHAIBHOTO
MIPUPOOIOIH30BAHUS, TIOMOJIHEHHSI DHEPIeTUYECKUX PECYpPCOB M COXPAHCHUS
NPUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHUS
K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKE NPHUOOPETEHHS OIBITA HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWM NJI1 MPUHATHUS TPAMOTHBIX PEIICHUN B CUTYyaIUsX, CBS3aHHBIX
C XUMHUYECKUMHU SIBJICHUSIMHU.

Hemm wu 3amaum  wu3ydeHus npeaMmera «XUMUS» TONYYWIH  MOAPOOHYIO
METOMYECKYI0 HWHTeprperanuio B pasnene «llmanupyembie pe3yabTaThl OCBOCHUS
MPOrpaMMbl IO XUMHUH», Ojarojaps yemy oOecreueHo 4YETKOe MPEACTaBICHUE O TOM,
KaKue 3HAHUS M YMEHUS WUMEIOT TPSIMOE OTHOIICHHE K pealn3alii KOHKPETHON
nenu. B ydeOHOM TutaHe cpegHero ooOmero o0pa3oBaHUS TPEAMET «XUMUM»
0a30BOr0 ypoBHsSI BXOJIUT B COCTaB MpeaMeTHOW obnactu «EcTecTBEHHO-HaydHBIC
MIPEAMETHD».

OO1iee YKCa0 YacoB, PEKOMEHIOBAHHBIX IS HM3YYCHHS XUMHM — 6/ 4YacoB:
B 10 xiacce — 34 gaca (1 yac B Hemento), B 11 kinacce — 33uaca (1 yac B Hememio).



COJEP)KAHHUE OBYYEHMSI'

10 KJIACC

Teopernyeckue 0OCHOBBI OPraHUYeCKOH XUMUH

[IpenMer opraHudeckoil XWMHUHW: €€ BO3HMKHOBEHHE, pa3BUTHEC W 3HAYCHUC
B TMIOJYyYEHWW HOBBIX BEIIECTB W MaTepHajoB. Teopus CTPOCHHS OPTraHUYECKUX
coenuuenuii A.M. BbytnepoBa, €€ ocHoBHbIe MONOKEHUS. CTPYKTypHBIE (POPMYIIBI
OpPraHUYECKUX BEMICCTB. [ 'OMoJorus, u3oMepus. XUMHUYECKasl CBS3b B OPTraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KiaccuuKauyi OpPTaHWMYECKUX BellecTB. HomeHkmarypa
OpPraHUYECKUX COEAMHEHUH (CHCTeMaThyecKas) U TPUBUAIbHBIC HA3BAHUS BaKHEHIIINX
NpeCTaBUTENCH KIIACCOB OPraHNYECKHUX BEIIECTB.

IKCIEePUMEHTAIbHbIE METO/IbI U3yYeHH BElIeCTB U UX MpeBpalieHuii

O3zHakomiIeHHE ¢ 00pa3aMy OPraHUIEeCKHUX BEIIECTB U MaTepraliaMi Ha UX OCHOBE,
MOJICTHPOBAHME MOJEKYJ OpPraHW4YeCKHMX BEIIeCTB, HAONIOJIEHUE U OMHCAaHUE
JIEMOHCTPAITMOHHBIX OTBITOB T10 MPEBPAIICHUIO OPTAHUYECKUX BEIECTB NP HATPEBAHUHT
(nnaBneHue, 0OyrJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUH psii. MeTaH U 3TaH — NPOCTEUIINE
MPEACTABUTENIN AJIKAHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlMK 3aMelIeHUs U
TOPEHUs), HAXOXKJIEHUE B MPUPO/IE, MOJYyUYECHHUE U TTPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTUYECKUU psl. OTWIEH W MNPONUIEH —
MIPOCTEHINNE PEACTABUTEIN aJIKCHOB: (DM3NYSCKUE M XUMHUYCCKHE CBOMCTBA (peaKIuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApATalldd, OKHUCICHUS U TOJUMEPU3AIIUHN),
MOJIY4YEHHUE U IPUMEHEHUE.

Ankaauensl: OyrtagueH-1,3 u wmerunbyranuen-1,3: cTpoeHHe, BaKHEHUIIINE
XUMUYECKUEe CBoWcTBa (peakuus mnonumepusanuu). llomyueHue CUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHUI psijfl. ALIETWIEH —
POCTEHUIIHNI MPECTaBUTENh AJIKMHOB: COCTaB, CTpOeHHE, (PU3UYECKUE U XUMHUYCCKUE
CBOMCTBa (peakuuu THUAPUPOBAHUS, TaJOMCHUPOBAHMS, THUJpATALMKM, TOPEHUs),
MOJTy4Y€HHE U IPUMEHEHHUE.

Apenbl. beHsoi: coctaB, cTpoeHue, pu3nyeckue 1 XUMHUYECKUE CBOMCTRA (peaKiuu
rajJoOreHUPOBAaHUS W HUTPOBAHUS), MOJYYEHHE M MpUMEHeHue. Ionyon: cocmas,
cmpoeHue, Qusuyeckue U Xumuyeckue ceoucmea (peakyuu 2ani02eHupoO8aHus U
HUMPOBAHUS), NoJIy4eHue u npumerHerue. TOKCUYHOCTb apeHOB. ['eHeTHYecKkas CBA3b
MEXy YIJIEBOAOPOAaMU, MPUHAIICKAITUMHU K Pa3IMYHBIM KJlaccaMm.

[IpupoagHble UCTOUHHUKHN YriieBOo10poaoB. [IpuponHblil ra3 u nonyTHble HEQTAHbBIE
ra3el. Hedgthb 1 €€ mpoucxoxnenne. CriocoObl epepaboTku HePTH: MeperoHKa, KPeKUHT
(TepMuyeckui, KatanuTuyeckuit), nuponus. IlpoaykTsl mnepepaboTku HepTH, HX
NpPUMEHEHHUE B TPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH yroib W TPOAYKTHI €ro

7



nepepadoTKu.

JKCIEPUMEHTAJIbHbIC METOAbI H3y4YeHHS BelIeCTB M UX NPeBpaLleH il

O3HakomIIeHHE ¢ 00pa3aMu IIaCTMACC, KAY4YKOB U pe3uHbl, KosuteKiuu «Hedtb»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOAOPOJOB M TaJIOr€HONPOU3BOAHBIX,
MIPOBEICHUE MPAKTUYECKOI padoThl: MOTYyYEHUE STHIIEHA U U3YYEHHE €0 CBOMCTB.

Pac4yéTHble 3agaun

Brruncnenust mo ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00hEMa, KOJIUYECTBA
HMCXOJHOI0 BEIIEeCTBA WM TPOJAYKTa PEAKIHMH I10 H3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOT'O M3 MCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

Kucaopoaconep:xamme oprann4ecKue CoeAMHeHUs

[IpenensHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJ: CTpOeHUE, GU3NIECKUe U
XUMUYECKUE CBOMCTBA (pEakiuu C aKTUBHBIMM METAJJIaMU, TajJOr€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHue. BogopoiHbie CBS3M MEXKIY MOJEKyJaMu CUpTOB. JlelicTBue
METaHOJIa ¥ 3TAHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroaToMHbl€ CIUPTHI. DTUIICHTIIUKOIb U TIUIEPHUH: CTPOCHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBa (B3aMMOJICUCTBHE CO IIETOYHBIMU MeETa/IaMH, KadyeCTBEHHas
peakiusi Ha MHOTOaTOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [[pumenenue
JIMIEPUHA U STUJICHTJIUKOJISL.

deHo: cTpOeHUE MOJIEKYJITbI, (GPU3HMYECKUE U XUMUYIECKUE CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenue denona.

Anbnieruaipl U kemonwvl. Gopmanbaerui, aleTaibAerua: CTpoeHue, Guandeckue u
XUMHYECKHE CBOMCTBA (pPEaklMd OKHUCJICHHS W BOCCTAHOBIICHUS, KauyeCTBEHHBIC
peakiuu), MoJIydeHue U NpUMEHEHHUE.

Ayemon: cmpoeHue, gusuyeckue U Xumuyeckue c8oucmea (peakyuu OKUCIeHUs U
80CCMAHOBNEHUsL), NOYYUeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpEJENbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs W YKCyCHas
KHUCJIOTHI: CTpoeHue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIIME /I Kilacca
KHUCIIOT, peaknus JITepudukanuu), monydyeHne u mnpumeHeHue. CreapwHOBas u
OJIEMHOBAsl KMCIIOTHI KaK MPEACTABUTENN BHICIIUX KapOOHOBBIX KHCIOT. Mblja Kak COIH
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBUE.

Cnoxknbie 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIAPOIN3 CIOMKHBIX
aupos. Kupsl. 'uaponus xxupos. [Ipumenenne xkupoB. buonoruueckas poyib JKUPOB.

VYTreBoasl: coCcTaB, KiIacCHU(pUKANMS YIIIEBOJOB (MOHO-, AU- W TIOJTUCAXAPHUIIBI).
['mroko03a — mpocTerIMii MOHOCaXapu: 0OCOOEHHOCTU CTPOEHHUS MOJIEKYJIbI, (pU3nUecKue
W XHMHYECKHe CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaoM wmenu(ll), okucneHue
aMMHUA4YHBIM PAacTBOpOM okcuaa cepedpa(l), BoccranoBnenue, OpoKeHUE TITIOKO3bI),



HaxXOXJEHUE B MPHUPOJE, MPUMEHEHHE, Ononorndeckas poib. @orocunre3. Opykrosza
KaK U30Mep TITIOKO3bI.

Caxaposza — npedcmagumensb Oucaxapuoos, 2UOPOIU3, HAXOHCOeHUEe 8 NPpupooe u
npumeHeHue.

Kpaxman wm memnono3a Kak MpHpoaHble monuMepbl. CTpoeHHWe Kpaxmalia Hu
EJUTI0NI03bl. DU3NYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaiia (THAPONIN3, KaueCTBEHHAS
peaKkIysi C HOJA0M).

JKcNepUMEHTAIbHbIE METOIbI M3Y4YeHHS BelleCTB U UX NMpPeBpalleHuil

[IpoBenenue, HabOMIOEHUE W OMUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKI[UU OJJHOATOMHBIX CIIUPTOB (OKUCIEHUE FTAHOJIA OKCUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C THUAPOKCHIIOM
menu(Il)), anpaerumoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaom  meau(ll), B3aumonelicTBue Kpaxmalla C  HMOJIOM), MPOBEICHHUE
MPAKTUYECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHOU KUCIOTHI.

PacuéTHble 3aga4n

Brruncnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOITUIECTBA
MCXOJHOr0 BEIIeCTBA WJIM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOT'O M3 MCXOJHBIX BEIIECTB WM MPOYKTOB PEaKITUH).

A3oTcoaep:kaiiue OpraHuyecKne coeJuHEeHU s

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, usuyecKue u XumuideckKue
ceolicmaa (eopenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuveckue coeanHeHus. DU3nvecKue u
XUMHYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha IIpUMeEpE TIUIMHA). bronorndeckoe 3HaueHue
aMuHOKHUCHOT. [lenTumsl.

benku kak TpupoaHBIE BBICOKOMOJEKYISIpHBbIE coequHeHus. [lepBuuHas,
BTOpPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XUMUYECKHE CBONCTBA OCIIKOB: THAPOIIH3,
JCHaTypallvs, KaueCTBEHHBIC PEAKIINH Ha OCITKH.

3KC1’[epl/lMeHTaJ’lebIe METOABbI U3YYCHHS BCIIECTB U UX npeBpameHnifl
Ha6J'HOI[eHI/Ie N OIIMCAHHUC ACMOHCTPAIMOHHBLIX OIIBITOB: ACHATYpPAllU:d 0eIKoB
IIp1 Harp€BaHWHM, IBCTHBIC PCAKIIUHU OCIIKOB.

BrbicokoMouiekyJisipHbIe COeTUHEHUS

OCHOBHBIC TIOHATUS XWUMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPETHSS MOJISKYISIpHAs Macca.
OCHOBHBIE METOJ/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEpPHU3aIus U
TTOJIMKOHICHCAIIHSI.

IInacmmaccol  (nonusmunien, NOMUNPONUNIEH, HNOTUBUHUNXTIOPUO, NOIUCHUPOTL).
Hamypanohoiti u cunmemuyeckue Kayuyku (O0ymaoueHo8vlll, X10pONpeHOosblll U
uzonpenosulii). Bonoxna: mamypanvheie (xnonox, wepcmv, WENK), UCKYCCMEEHHbIE
(ayemammoe 80J0KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u 1aécan).



JKCNepUMEHTAIbHbIE METO/Ibl M3Y4YeHHs BELIeCTB U UX NpeBpalleHnH
O3nakoMJieHHe ¢ 00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesknpeaMeTHble CBA3H

Peanmu3anpsa MeXIpeaMETHBIX CBA3EH NPH H3YYEHUM OPraHUYECKOW XUMUH
B 10 Kjacce OCyIIECTBISIETCS Yepe3 UCIONIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATHH, SBISIFONIUXCS CHUCTEMHBIMH ISl OTJEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IHKIIA.

OO011ue ecTeCTBeHHO-HAYYHbIC TIOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, KiIacCUpUKalWs, NEePUOANYHOCTh, HAOIIOCHIE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: Matepus, YHEPrHsi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUICCKH
YpOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperarHoe COCTOSHUE BeIlecTBa, (U3MUECKUE
BEJIMYMHBI U SAUHUIIBI UX U3MEPECHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢dboTocuHTE3, OMOTOTUYECKH aKTUBHBIC BElIecTBa (OCNIKH, YTIIEBOIbI, KHUPHI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOIBI, TOJE3HBIE MCKOIMAEMBbIEC, TOIUIMBO,
pECypCHI.

TexHOMOTHS: TUINEBHIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIHE
CPEJICTBA, JIEKaPCTBEHHBIE U KOCMETHUYECKHUE MpernapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teoperuyeckne 0CHOBbI XUMHHU

XUMHYECKUI 3eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 00O0JIOYKA.
DHEpPreTUYeckre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, O- BJIEMEHTHI.
OcobeHHOCTH pacnpeaeseHus AIEKTPOHOB 10 OpOUTANISIM B aTOMaXx 3JIEMEHTOB IEPBbBIX
YeThIPEX MEePUOJ0B. DINEKTPOHHAS KOH(PUTypaIusi aTOMOB.

[lepnonnueckuin 3axkoH U Ilepmognueckas cucTeMa XUMHYECKUX DJIEMEHTOB
H.1. MenneneeBa. CBsa3b NEPUOINYECKOrO 3akoHa M Ileprogmyecko CHUCTEMBI
xuMmuyeckux anemeHToB .M. Menneneesa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS aTOMOB.
3aKOHOMEPHOCTU H3MEHEHHUS] CBOMCTB XHMHYECKHMX 3JEMEHTOB U 00pa3yeMbIX HMHU
MIPOCTBIX M CJIOXKHBIX BEHIECTB IO TPyINIlaM U NepuoAaM. 3HAYEHUE MEPHOIUYECKOrO
3aKOHa B Pa3BUTUHU HAYKHU.

Crpoenue BeiecTBa. XMMUYECKAs CBsA3b. BUIbl XUMHUYECKOU CBSI3U (KOBaJIEHTHAs
HEMOJIApHAsE W TOJspHas, HWOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBJICHTHOM XUMUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsA3b. BaJIGHTHOCTB. DIJIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIeHUs. VIOHBI: KaTHOHBI
Y aHUOHBI.
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BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
cocTaBa BEUIECTBA. THUIIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIa KPUCTAJJINYECKON PELIETKH.

[TonsATHE O AUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJIJIOMIHBIE pacTBOPBI. MaccoBas
JI0JI BEUIECTBA B PACTBOPE.

Krnaccudukanus HeopraHndeckux coeanHeHud. HoMmeHkmaTypa HeOpraHMYecKuX
BEUIECTB. ['eHeTHueckas CBSI3b  HEOPraHMYECKHUX BEIIECTB, MPUHAIICKAILINX
K pa3JInYHbIM KJ1accam.

Xumnueckas peakius. Knaccupukanus XMuMUYECKUX peakluid B HEOPTraHUYECKON
U OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPALLEHUS SHEPTUH MPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3nu4HbIX ¢akTopoB. OOpaTuMmbie
peakiuu. XumMuyeckoe paBHoBecue. DaKkTOpbl, BIUSAIOIINE HA COCTOSIHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle larense.

DnekTponautnyeckas aucconmarusa. CuibHble W ciabple 37ekTpoiuThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHas, 1eNIouHast. [lonamue 0 6000pOOHOM
noxasamene (pH) pacmeopa. Peakuun noHHOro oomeHa. I uoponus HeopeaHuueckux u
OP2AHUYECKUX BEU{eCNE.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE — peakiuu. [lowamue 06  anekmponuze
pacniagos u pacmeopos coneu. lIpumenenue s1eKmpoausa.

JKCIEPUMEHTAJIbHbIC METOAbI H3y4YeHHS BelleCTB M MX NPeBpaLleH il

Hemonctpauus Ttabmun «llepmonnueckas cucreMa XHUMHYECKUX — 3JIEMEHTOB
JN.. MeHnneneeBa», M3y4eHHE MOJENEH KPHUCTAIUIMUECKUX PEMIETOK, HaOII0IeHHE
U ONHUCAHUE JIEMOHCTPAIIMOHHBIX W JTA0OPATOPHBIX OMBITOB (Pa3joKeHHE MEPOKCHIA
BOJOpPOZA B IIPUCYTCTBUM KaTalau3aTropa, ONPEAEIIEHUE Cpeldbl PacCTBOPOB BEIIECTB
C IOMOUIbI0 YHUBEPCAIBHOTO MHAMKATOPA, PEaKIMM HMOHHOTO OOMEHa), IPOBEICHUE
MIPaKTUYECKON padoThl «BiusHHe pa3auyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKkLum».

PacuéTHble 3a1aun
Pacyérpl 110 ypaBHEHHMSIM XMMUUYECKHX PEAKIMH, B TOM YHUCJIE€ TEPMOXHUMHUUYECKHUE
pacu€rhl, pacu€Thl C UCHOJIB30BAHUEM TTOHATHS «MACCOBas J10JIs1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemeramnel. Ilonoxenne HemeramnoB B llepuoanueckonl cucreme XUMHUUYECKHX
anemenToB J[.1. MenneneeBa u 0coOEHHOCTH CTpoeHUs1 aToMOB. du3nueckue cBOMCTBRA
HEMETAJJIOB. AJJIOTPOINUS HEMETAUIOB (Ha MpUMEpE KUciopojaa, cepbl, docdopa u
yriiepoaa).

XUMHUYECKHE CBOWMCTBA BAXXHEUIIMX HEMETaUIOB (TaJoreHOB, CEphbl, a3oTa,
docdopa, yriepoaa U KpeMHHSI) U UX COCTMHEHHUH (OKCHIOB, KHUCIOPOCOACPKAIINX
KHUCJIOT, BOAOPOJHBIX COSIUHEHUN).

[IprMeHeHne Ba)XKHEVIINX HEMETAJIJIOB U UX COCUHEHHM.
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Merannel. Ilonoxenne MerammoB B Ilepuonnueckon cuCTEME XHMHYECKHX
anemenToB /.M. MenneneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBorictBa MeTtayioB. CIiaBel  METaJUIOB.
DNEKTPOXUMUYECKUI PsiJl HANIPSXKEHU METaIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIIUX METAUIOB (HATPU, KaJIUi, KaJIbIIUH, MarHui,
ATIOMUHUH, ITUHK, XpPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6uue cnocoObl TONy4YeHUsT MeTauioB. Memannypeus. Kopposzus memannos.
Cnoco6ul 3auumsi om koppo3uu. IIpuMeHeHre MeTalioB B ObITY U TEXHUKE.

JKCNePUMEHTAIbHbIE METO/IbI M3Y4YeHHS BELeCTB U UX NMpeBpalleHnH

N3yuenne komneknuu «MeTajlibl U CIUIaBbI», 0Opa3ll0B HEMETAIJIOB, PEILICHUE
HKCIIEPUMEHTAJIBHBIX 3a/ad, HaONIOJACHHE ¢ ONHUCAHWE JIEMOHCTPAIMOHHBIX U
1a60paTOPHBIX ONMBITOB (B3aUMOAECHCTBUE THIPOKCHIA ATIOMUHUS C PACTBOPAMU KUCIIOT
Y 1IeJI0Yel, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuéTHble 3aga4un

Pacuérel mMaccel BeliecTBa WM O0BbEMA Tra30B IO M3BECTHOMY KOJIUYECTBY
BEIECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PACUEThI
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIM OJHO W3 BEIIECTB
HMMEET MPUMECH.

XuMHUA ¥ )KM3Hb

Ponpr xumum B oOecrnedeHUH HSKOJOTUYECKOM, HSHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIMHEI. [[0HITHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBiennss 06 OOMIMX HAYYHBIX MPHHIIUMIIAX MPOMBIILICHHOTO ITOJYYSHHUS
Ba)XKHEMIIINX BEIIECTB.

YenoBek B MUpE BENIECTB U MaTEPHUAIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl,  KpackKh, CTEKJI0, KepaMHKa, MaTepUATBI
JUTSL JIEKTPOHUKU, HAHOMATEPUAJIbl, OpTraHUYECKUE U MUHEPAJIbHBIC YI0OpEHMUS.

XuMHSI W 3J0pOBbE 4YEIOBEKA: IMPABWJIA MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, IMpaBwia OE30MaCHOIO0 KMCIOJIb30BAHUS IMpernapaToB OBITOBONM XUMUH
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbie CBA3U

Peanuzanmst MeXnpeIMETHBIX CBS3€H MPU W3YYCHUH OOIIEeH W HEOPTaHUYeCKOU
xumuH B 11 Kiacce ocymiecTBIsiETCs Uepe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX [IOHSTHUW, TaK W IIOHSATHM, SBIISIIOIIMXCS CUCTEMHBIMU IS OTAECIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TOHSATHS: HAYYHBIA (DaKT, rUnoTe3a, 3aKOH, TEOpHUs,
aHaiMu3, CHUHTE3, Kiaccu(puKalus, MNEePUOJUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOZEIIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®u3nka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, POTOH, HEUTPOH, NOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENIO, 00BEM,
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arperaTHOe COCTOSIHHME BEIeCTBa, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opranusm, 3kocuctema, ouochepa, MaKpo- 1 MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE MOPO/IbI, MOJIE3HBIE HCKONAEMBbIE, TOIITUBO, PECYPCHI.

TexHonorusi:  XUMUYECKas  MPOMBIIUIEHHOCTb,  METAJUIyprHsi,  MNPOU3BOJCTBO  CTPOUTEIBHBIX  MaTEpPHAJIOB,
CEJIbCKOXO3SIMICTBEHHOE TPOU3BOACTBO, MHUIIEBAs MPOMBIIUIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO
KOCMETUYECKHX IIPENapaToB, MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaT€PUAJIOB, 3JIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI IO XUMHWHUHA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOCHUS 00YUAIOITUMHUCIIPOrpaMM CpeIHEro oo1ero oopa3oBaHus
(ITMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM). HaydHO-METOIUYECKON OCHOBOM /I pa3pabOTKH TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS MPOTPaMM CPEIHETO OOIIEro 00pa30BaHUs SIBISIETCS CUCTEMHO- I€ATETbHOCTHBIN MOAXOI.

B cooTBeTCTBUU C CHUCTEMHO-JEATETLHOCTHBIM IOAXOAOM B CTPYKTYpE JHUYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS TpeIMeETa
«XHUMHUS» HA YPOBHE CPEHEr0 00IIero 00pa3oBaHus BBIACICHBI CIEIYIONNE COCTABIISIONIHIE:

OCO3HAaHHME 00YJAIONTUMUCA POCCUUCKON TPAKIAHCKONW MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTU U
CaMOOIIPEAEIICHHIO;

HAJIMYHE MOTHBAITUU K 00YUCHUIO;

[[EJICHANPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUN JUYHOCTM Ha OCHOBE KIIOUEBBIX IIEHHOCTEH U HCTOPUUYECKUX
Tpaauiuii 6a30BOI HAYKU XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JIESITENBHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIIHMH I[€TOCTHON CUCTEMEXUMHUYECKOT0 00pa30BaHUS;

HAJIMYUE MTPABOCO3HAHUS HKOJIOTUYECKON KYJIBTYPhI U CIIOCOOHOCTH CTaBUTH IEJIH M CTPOUTH KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE PE3YNIbTATHl OCBOCHUS MPEIMeTa «XUMHSI» TOCTUTAIOTCSA B €IMHCTBE y4eOHOM M BOCIIMTATEILHOMN JEATETbHOCTH
B COOTBETCTBHHM C TYMAaHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMH W HJ€aJaMU POCCHUHCKOTO
TPXIAHCKOTO OOIECTBA, MPUHATHIMH B OOIIECTBE HOPMAMH W TIPaBWJIAMH ITOBEICHUS, CIOCOOCTBYIOIIUMH TIpOIlecCaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH O0YJarOITUXCS.
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JIM4HOCTHBIE pe3yJbTaThl OCBOEHUA MpeaMeTa «XUMUS» OTpaxaroT C(HOPMUPOBAHHOCTh ONBITA I103HABATEIBHOW H
MPAKTUYECKOMN AESITEIBHOCTH 00YHaIOUXCs 10 pealu3alii MPUHITHIX B OOIIECTBE LIEHHOCTEW, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS
OCO3HAHHsI 00YUYAIOIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBKCHUS K 3aKOHY U IIPABOIIOPS/IKY;
IPEACTABICHUS O COMANBHBIX HOPMAaX M MPABUIAX MEKITMYHOCTHBIX OTHOIIEHUH B KOJICKTUBE;
TFOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIILHOCTH TMPH CO3MaHUM Y4eOHBIX TMPOEKTOB, PEUICHUH YYECOHBIX |
MO3HABATENIbHBIX 337124, BBIMOJTHECHUN XUMUYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NMPUHHMATh MOTHBBI, HAMEPCHHS, JIOTUKY M apryMEHTBI JPYruX NPH aHAIM3€ Pa3IMYHBIX BHUIOB
y4eOHOM IeITEIIPHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHMSA

LIEHHOCTHOI'0 OTHOLIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO0 OTEYECTBEHHOW XUMUH;

yBaXEHUSI K IIpoOLleCCY TBOpPYECTBA B OOJACTH TEOPUHM M NPAKTUUYECKOTO MPUMEHEHHUS XHMHH, OCO3HAHHUS TOro, 4YTO
JOCTHKEHUSI HAYKH €CTh PE3YJIbTAT JJIMTENbHBIX HAOII0EHUN, KPOIOTIMBBIX SKCIIEPUMEHTAJIbHbBIX TOMCKOB, IIOCTOSHHOIO TPY/Ja
YUEHBIX U ITPAKTHKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IMOJIYYCHUH W TMOCIEAYIOIIEM aHAIM3e MHPOPMAIMH O MEPEIOBBIX JTOCTHKEHUSIX
COBPEMEHHON OTE€YECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO IMOBECHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYyalldud, CBSI3aHHbIE C XUMHWYECKUMH SBJICHUSMH, U TPUHUMATh OCO3HAHHBIE pPEIICHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbIU 1IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IMOBEJCHUE M TMOCTYIKH CBOMX TOBApHUIIEH C MO3UIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopMupOBaHHS KYJIbTYPHI 310POBbSI:

NOHMMAaHUsI LEHHOCTEeH 370pOoBOro M Oe3omacHOro oOpa3za KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOUIEHHS K
COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

cOOJTI0IeHUs TIpaBUII 6€30MacHOr0 OOPAIIEHUS C BEIIECTBAMH B OBITY, ITOBCETHEBHOW KU3HH U B TPYIOBOM JIEATEIHHOCTH;
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NOHUMAHMS LIEHHOCTH TMPaBWJI WHIAUBUIYATBHOTO M KOJUIEKTUBHOTO OE€30MacHOr0 MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX
310POBBIO U KU3HU JIFOJIEH;
OCO3HAHUS TOCJICICTBUIN U HETIPUATHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUSAIKOT 0I5, HAPKOTUKOB, KypEHHUS);

5) TPy10BOT0 BOCIIHTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATEIBCKOM A TEIbHOCTH,00IIIECTBEHHO MOJIE3HOU, TBOPUECKOU U
JIPYTUX BUJAX JCSITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YaCTHE B PEIICHUU MPAKTUYECKHMX 3aJlady COIIMaIbHOWHAINPABIECHHOCTH (B paMKax CBOETO KJacca,
IITKOJIBI);

UHTEpeca K MPaKTHUYECKOMY H3y4YeHUIO Mpodeccuil  pas3iuyHOro  poja,B TOM YKCIIE HA OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAaHUU TI0 XUMHUH;

YBOXCHHUS K TPYY, JIFOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOH AeATeIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY

WHUBHUIYaTLHONU TPAaeKTOPUU 0Opa3oBaHUs,
Oynyuiel nmpodgeccuu U peanu3aiiu COOCTBEHHbBIX KU3HEHHBIX TJIAHOB C YYETOM JTUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEHN K XUMUH,
HWHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IKOJOrH4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKH 11€71eCO00pa3HOro OTHOIICHUS K IPUPOJIe, KaK UCTOYHUKY CYIIECTBOBaHUS KU3HU Ha 3eMIIe;

MOHUMAHHMS TJIO0AJTBHOTO XapaKTepa SKOJIOTHYECKHX MpoO0JIeM, BIUSHUS HSKOHOMHUYECKHUX ITPOIIECCOB HA COCTOSHUE
MPUPOTHON U COLUAIIBHOU CPEJIBIL;

OCO3HAHMS  HEOOXOAMMOCTH  HWCIONB30BAHUS  JIOCTHKEHUH  XUMHUU  JUISI  PEHICHUS BOMPOCOB  PAIMOHAILHOTO
MIPUPOAONOJIL30BAHUS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCAIIUX BpEl OKPYXKAIOIIEW MNPUPOJHON Ccpele, YMEHHUsS MPOrHO3UPOBATH
HeOJIaroNnpUATHBIC SKOJIOTHISCKHE TTOCIICICTBHUS MPEAIPUHUMACMBIX JSHCTBUI U MIPEAOTBpAIaTh UX;

HaJlM4dsl PA3BUTOrO0 3KOJIOTMYECKOTO MBIIUICHHS, JKOJOITMYECKOM KYJBTYpPbI, OIBITA JEATEIBHOCTH 3KOJIOTHYECKOU
HaIPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIBHOM MPaKTUKE, CIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSATH UACOJIOTHHU XeMOpoOHH;

7) IHMEHHOCTU HAYYHOI'0O IO3HAHU:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOUIECTBEHHOMN
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MPaKTUKWU;

MOHUMAaHMS CHEeUU(PUKN XUMHUU KaK HayKH, OCO3HaHUs €€ posi B (DOPMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS,
CO3JJaHMHU  IIEJIOCTHOTO  TPEJCTaBJICHUS 00 OKpY’KAroIeM MUpPE KaK O €IUHCTBE MPUPOIBI U YeI0BEKa, B TTIO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUHU MPOoOJIeM COXpaHEHHUS MPUPOIHOTO PAaBHOBECHS;

yOeXJIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUHU JJIsi COBPEMEHHOW NUBWIM3ALMKU: B €€ T'YMaHUCTUYECKOW HANpaBIECHHOCTU M
BOXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTEpPHAIBHOM KYJIbTYphI, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS
YeJIOBEUYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MHUIIEBONH M AKOJOTMYECKONW O0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTICUCHUHU
YCIIOBUH YCHEITHOTO TPY/Ia M SKOJIOTHISCKUKOM(OPTHON KHU3HU KaXKI0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHHMMAHUS CYIIHOCTH METOJOB MO3HAHUSA, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
CIIOCOOHOCTH UCITIOJIB30BaTh MOJy4aeMble 3HAHUA JJIsl aHalv3a U OOBSACHEHUS SIBJCHUU OKPYKAIOIIEro MUpa U TMPOUCXOISAIINX B
HEM HM3MCHECHHWH, YMCHHUS JeiaTh OOOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAyYHBIX (DAKTOB M HMMEIONIUXCS JAHHBIX C IIEJIBIO
MOJIy4YE€HUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCMOJIB30BaTh XUMHUYECKHE 3HAHUS [JIs pElIeHUs MpoOJieM B PEabHBIX KU3HEHHBIX
CUTYaLUsIX;

MHTEPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIBbHOCTH;

TOTOBHOCTH M CITOCOOHOCTHU K HEMPEPHIBHOMY 00pPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY MTOJIYYE€HUIO HOBBIX 3HAHUM 110
XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3Iu4HbIX chepax nmpodhecCHOHAIBHON eI TEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUSI YUEOHOT0 peaMeTa «XUMUS» Ha YPOBHECPEAHET0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HauYMMbIE I (POPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE
HNOHATHS, OTPAXKAIOUIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpA U CHEHU(PHUKY METOIO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (Marepusi, BELIECTBO, SHEPTUs, SIBJICHHE, MPOLECC, CUCTEMa, HAyYHbIH (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCcCeI0BaHNe, HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalbHble Yy4deOHble JeHcTBUS  (IIO3HAaBaTelbHbIE, KOMMYHHUKATHBHbBIC, PETYJISTHBHbIE), 00ECHEUYHUBAIOIINE
dhopmupoBaHre (QYHKIIMOHATHLHON TPAMOTHOCTH U COITUATBHOM KOMTIETCHIIMH 00 yJarOIINXCS;

CIOCOOHOCTH O0YYAIOIINXCS UCTIOJIB30BATh OCBOCHHBIE MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHNS U YHUBEPCAIbHbIE
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y4eOHbIE 1eUCTBUS B TO3HABATEIbHON UCOIMAIBHON MTPAKTHUKE.
MeranpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJEHUE YHUBEPCATbHBIMU YU€OHBIMUIIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMUA U
PEryJIATUBHBIMU JCHCTBUSAMH.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YyUeOHbIe AeiiCcTBHUS
ba3oBble JJoruueckue JeicTBUA:

CaMOCTOSITETLHO (hOPMYJIMPOBATH U aKTYaJIU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeNATh 1EIU AeATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHUKECHUS, COOTHOCUTH PE3YIbTAThl ACATEIBHOCTH C
MMOCTaBJICHHBIMH IICIISIMHU,

WCIIOJB30BaTh MPU OCBOCHWUU 3HAHMU MNPUEMBI JTOTMYECKOTO MBIIUICHUS — BBIACIATH XapaKTEPHBbIE NMPU3HAKU TIOHITUH M
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATHCOOTBETCTBYIOIINE TTOHATHS JIJII OOBSCHEHUS OT/ICTbHBIX (DaKTOB U SBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPHUH IS KIIACCH(PUKAIIMN BEIIECTB M XMMUYSCKHUX PEaKIINA;

YCTaHABJIMBATh NPUYUHHO-CJICACTBEHHBIE CBA3U MEXAY H3YYa€MbIMU SIBIICHUSIMU;

CTPOUTD JIOTUYECKUE PACCYKJCHUS (MHAYKTUBHbBIC, IETYKTUBHBIE, IO AHAJIOTHH), BBISIBISTh 3aKOHOMEPHOCTH U IPOTUBOPEUUS
B paccMaTpUBAEMBbIX SIBIICHUSIX, OPMYIUPOBATH BHIBOJBI U 3aKIIFOUECHUS;

NPUMEHATh B MPOIECCE TMO3HAHMS, HUCIONb3YyeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIE) MOJAEIH, MpeoOpa3oBbIBATh
MOJICJIbHBIE MPE/ICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI) d3JIEMEHTa, XMMHUYecKas (opMyna, ypaBHEHHUE XUMHYECKOW pPEaKIMU
— TIpU penieHUH Yy4eOHBIX IO03HABATEIBHBIX M TMPAKTHUUECKUX 3aj]ad, MPUMEHSTh Ha3BaHHBIC MOJCIBHBIC MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

ba3oBble ucciieqoBare/bCKue AeiicTBUA:
BJIa/I€Th OCHOBAMH METO/IOB HAyYHOT'0 O3HAHMSI BELIECTB U XUMUYECKUX PEAKIIHIL;(pOpMYyINPOBATh LIEIH U 3a/1a4H
MCCJIEIOBaHUS, UCTIOIb30BATh MOCTABIEHHBIE U CAMOCTOSTENBHO CPOPMYIHPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHMSI MOCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;
BJIAJCTh HABBIKAMHU CAMOCTOSATEIBHOIO IUIAHWPOBAHUS W IPOBEICHHS YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEpPLICHCTBOBATh
yMEHHs HaOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOSTEIbLHO IIPOTHO3UPOBATh €0 pe3yibTaT, (POPMYIUPOBATE 0OOOIIEHNS U BBIBOBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;
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IpPUOOPETATH OMBIT YYEHHUUECKOW HCCIIEN0BATENbCKON U MPOEKTHON AESITEIbHOCTHU, IPOSABIATh CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUANPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOOB ITI03HAHUS.

Pab6ora ¢ undopmanuei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WHGOpMAIMKU (HAYyYHO-TIOMYJISIpHAS JIMTEpaTypa XUMUYECKOTO COJAEpP)KaHUSA,
CIpaBouyHble MocoOus, pecypchl HMHTepHera), aHanM3MpoBaTh HMHPOPMALMIO PA3IUYHBIX BHUAOB W (QOPM MpeaCTaBICHUS,
KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUMBOCTD;

dbopMynIupoBaTh 3anpochl M MPUMEHSATH pPa3WYHbIE METOABl MPHU TOWCKE U OTOOpe HH(OpMaIuu, HEOOXOTUMOW st
BBITIOJTHEHHS YUYE€OHBIX 3a/1a4 OMpe1eIEHHOTO THIIA;

IPUOOPETATH OIBIT UCTIOIB30BAHMS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpeAcTaBieHUs WHMOpMAIu (CXeMbl, TpaduKH, TUarpamMMbl, TaOIUIIBI,
PUCYHKH U JAPYTHE);

UCTIOIh30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMHUYECKOW MH(OpMaIMEe: MPUMEHITh MEKIIPEIMETHBIC
(pu3nueckre U MaTeMaTUIECKUE) 3HAKU MCUMBOJIBI, (hOpMYIIbl, a00peBHATYPHI, HOMEHKIIATYPY;

UCTIOIBH30BaTh U MPE0oOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBAHATIISAHOCTH.

KomMMyHHMKaTHBHBIE YHUBEpPCaJlbHbIEe Y4eOHbIe JeiiCTBHSA:

3agaBaTb BOIIPOCHI II0 CYIOCCTBY 06cy>Kz[aeM0ﬁ TEMbI B Xonae Auajiora n/unu AHUCKYCCHH, BBICKA3bIBATL H/ICH,
(bOpMy.TII/IpOBaTB CBOM IPCIIIOKCHUA OTHOCUTCIIBHO BBITTOJIHCHUS Hp@I[JIO)KCHHOfI 3aJa4u,

BBICTYIIATH C HpC3€HTaHHeﬁ PE3YJIbTATOB I103HaBaTEJILHOM ACATCIIbHOCTH, IMOJIYYCHHBIX CAMOCTOATCIBbHO HJIM COBMCCTHO CO
CBCPCTHUKAMM IIPHU BBIIIOJJHCHHUM XUMHUUYCCKOI'O SKCIICPUMCHTA, HpaKTH‘—ICCKOﬁ pa6OTBI 10 HUCCIIEOAOBAHHIO CBOICTB HN3y4aCMBIX
BEIIECTB, pealu3alid y4yeOHOro TpoeKTa W (POpPMYJIMPOBATH BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM
coriaacoBaHUA HOBI/IHI/Iﬁ B X0JI€ O6CY}K,Z[CHI/I}I 1 00OMeHa MHEHHSIMU.

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE yYeOHbIE JeHCTBUS

CaMOCTOSITENTFHO TIJIAHUPOBATh M OCYIIECTBISITH CBOKO IMO3HABATENBHYIO ICSITENLHOCTh, OMpelenss e€ IeNu W 3ajadd,
KOHTPOJUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMbIil aTOPUTM JTEUCTBHUI TPH BHITIOJTHEHUN YI€OHBIX U
MCCJIEOBAaTENbCKUX 3a/1a4, BbHIOMpaTh HanOosiee 3(PPEeKTUBHBIMN CMOCOO MX pelieHUs ¢ y4ETOM MONYYEHHUS HOBBIX 3HAHHHI O
BEIIECTBAX U XUMHUYCCKUX PEAKITUIX;
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OCyHICCTBJIATh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIn3a MCaMOOICHKHU.

NNPEAMETHBIE PE3YJIBTATbBI10 KIIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS» OTpakaroT: CHOPMHUPOBAHHOCTH IIPEACTABICHUU O

XUMHYECKOM COCTABJISIIOIIEH €CTECTBEHHO-

HAyYHOW KapTHHBI MHUpPA, POJIM XMMHUU B TMO3HAHHWH SIBJICHUN MPHUPObI, B (POPMUPOBAHUM MBIIIJICHUS M KYJIBTYpPhl JIMUHOCTH, €€
(YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOJAMMOM Il pelIeHWs MPAKTHYECKUX 3a7a4 U IKOJOTMYECKH O0OOCHOBAaHHOTO
OTHOILIEHUSIK CBOEMY 3/I0POBbIO U IPUPOIHOM CPELE;

BJIaJICHUE CUCTEMOW XMMHUYECKHUX 3HAHWUM, KOTOpash BKJIIOYAET: OCHOBOMOJIATAIOIIME MOHATHUS (XMMHUYECKUN DJIEMEHT, aTOM,
ANIEKTPOHHAsE 000J0YKa aToMa, MOJEKYJa, BaJECHTHOCTb, JJIEKTPOOTPHUIIATENBHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas Qopmyia
(pa3BépHyTask U COKpaIlEHHAs ), MOJIb, MOJISIPHAS Macca, MOJIIPHBINA 00bEM, YIIIEpOIHBINCKEIET, PyHKIIMOHAIbHAS TPy, PaJUKal,
M30MEPHUs, U30MEPBI, TOMOJIOTHUYECKHUI Psii, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOA M a30TCOACPXKAIIUE COCIUHEHUS, MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COSAMHEHHUS); TEOPHUU U 3aKOHBI (TCOpUS CTPOSHUS OPTaHUYCCKHUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXpaHEHHUS MacCChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJWYECKHM S3bIK XMUMHUHU; MHUPOBO33PEHUECKHUE
3HAHUS, JIS)KAIMEe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKHMX SIBICHHUH, (PAKTOJIOTHYECKHUE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH U OE€30MaCHOM KCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUUECKOUN
NEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHUM BBISABIIATH XapaKTEePHbIC MIPU3HAKY TOHATHN, yCTAHABINBATh MX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIAE IIOHSTHS IIPU ONMMMCAHUU COCTaBa, CTPOCHUS Y MPEBPAIEHUN OPTaHUYECKUX COCIMHCHUN;

c(hopMUPOBAHHOCTH YMEHHI HCMOJIb30BATh XUMHUUYECKYIO CHMBOJIMKY MJISI COCTaBJICHUSI MOJICKYJISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (DOPMYII OPraHMUECKUX BEIICCTB M YPABHCHHH XMMHUYECKUX PEAKIMi, N3TOTaBINBAaTh
MOJIETT MOJIEKYJI OPTaHMYECKUX BEIIECTB JIJI1 WLTIOCTPALIMU X XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHU YCTAaHABIIMBATh MPUHAMICKHOCTh W3YyYEHHBIX OPTaHMYECKUX BEIIECTB IO HUX COCTaBy W
CTPOCHHIO K OINpEeIEHHOMY KJacCy/TpyIime

COEIMHEHUI (YTII€BOAOPO/bI, KUCIOPO U a30TCOJIEpKAINE COSAUHEHUSI, BHICOKOMOJIEKYJISIpHbIE COSUHEHNS), 1aBaTh UM Ha3BaHUs
no cucremarnueckoit Homenkiatype (IUPAC), a Taxke NpUBOIUTH TPUBUAIBHBIC HAa3BaHHS OTACIBHBIX OPraHUYECKUX BEINECTB
(3TUJIEH, NMPONWIEH, alleTHIeH, ATUICHTINKOMb, TJHULEPUH, (PeHom, popManbIerusl, aneTaablerul, MypaBbuHas KUCIIOTa, YKCYCHas
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KHCJIOTA, OJICMHOBAsI KUCIIOTA, CTEApPUHOBASI KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, LeJIT0I03a, TIUIIHH);
c(hOPMUPOBAHHOCTHh YMEHHUS ONPENEISAThH BUIBI XUMUYECKOU CBS3H B OpTraHMUECKUXCOSTMHEHUSIX (OJUHAPHBIE M KPATHEIC);
c(hOpMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHHUS TEOPWUU CTPOSHUS OpraHmdeckux BemiecTB A.M. byrtmepoBa s
OOBSICHEHHSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOSHUS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;
c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (GU3MUYECKHME W XUMUYECKHE CBOWCTBA THITMYHBIX
NpeCTaBUTENCH pa3IUYHBIX KJIAaCCOB OPTaHMYECKWX BEIIECTB (METaH, 3TaH, JTHJIEH, MNPONMWICH, ameTwieH, OyraameH-1,3,
MeTunOyTagueH- 1,3, GeH30i7, METaHOJ, 3TAaHOJN, ATHICHTJIMKONb, TJIUIEPUH, (EHOJ, aleTaabJerui, MypaBbUHAas U yKCyCHas
KHCJIOTBI, TJIFOKO3a, Kpaxmall, IEJUII0I03a, aMUHOYKCYCHAasi KHCIIOTa), WUTIOCTPUPOBATH TE€HETHUYECKYIO CBSI3b MEXKIAY HUMHU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIHH C UCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;
c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOUHUKH YIJIEBOJIOPOIHOTO ChIPhs (He(Th, MIPUPOHBINA ra3, Yyroib), ClIoCOObI
UX MepepabOoTKH U MPAKTHIECKOE MMPUMEHEHHE MTPOTYKTOB MePepadOTKY;
c(hOpMHUPOBAaHHOCTh YMEHUN MPOBOJIUTH BBIUUCICHUS IO XUMUYECKUM ypaBHEHUSIM (MacChl, 00bEMa, KOIMYECTBA UCXOTHOTO
BEIECTBA WM MPOJIYKTA PEAKIIMU TI0 U3BECTHBIM  Macce, O00BbEMY, KOJWYECTBY OJHOTO U3  HCXOJHBIX  BEHIECTB WJIU
MIPOAYKTOB PEAKITUN);
c(hOpMHPOBAHHOCTh YMEHHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOT'O MO3HAHUS, UCIIOJIB3YEMBIX B XUMUHU
MpU HM3YyYCHUU BEIIECTB W XWMHYCCKUX SBJICHHWH (HAONIOACHUE, M3MEPEHHE, SKCIEPUMEHT, MOACIUPOBAHUE), HMCIIOIH30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS NI IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;
chOpMHUPOBAHHOCTh YMEHHUU COONIOAATh TMpaBWia IMOJIb30BAHUS XHUMHYECKOUIIOCYIOH 1 Ia0OpaTOPHBIM 000PYI0BaHHUEM,
a TaxoKe MpaBuiia 0OpaIieHHs C BEIECTBAMHB COOTBETCTBUH C MHCTPYKITUSMH 110 BBIMTOTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OITBITOB;
c(OpMHPOBAHHOCTh ~yMEHWH IJIAHUPOBATh W  BBITIOJNIHATh  XUMHUYECKHM
OKCIIEPUMEHT (TpPEBpaIlleHUs] OPTaHWYECKUX BEIIECTB TNPH HATPEBaHWH, MOJyYCHHWE OTHUJICHA W M3YUYCHHE €ro CBOICTB,
KAueCTBCHHBIC PEAKIIMM OPTaHWYECKUX BEIIECTB, JCHATypamus OCIKOB TIPW HArpEeBaHWM, IIBETHBIC peakmuu OEIKOB) B
COOTBETCTBHM C TIPAaBWJIAMH TEXHHKH O€30MAacCHOCTH MpPH OOpalleHWH C BEIIECTBAMH M JIaDOpaTOPHBIM O0OpYyIOBaHHUEM,
MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO OKCIepuMeHTa B ¢GopMe 3alucHh YpaBHEHWH COOTBETCTBYIOIIUX PpEAKIUH U
(dbopMyIUpOBaTh BEIBOJIBI HA OCHOBE ITHUX PE3yJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUU KPUTHUECKH aHAIU3UPOBATh XMMHUYECKYI0 MH(POPMALIUIO, MOJYy4YaeMYIO U3 Pa3HbIX UCTOUYHUKOB

(cpenctBa maccoBoii uHdopmaruu, UHTepHET U APYTUX);
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chOpMUPOBAHHOCTh YMEHHUN COOJIONATh TMpaBUiIa DKOJOTHYECKH IIEIeCOO0pa3HOTO TMOBENEHUS B OBITY M TPYHAOBOU
JESATENBHOCTH B IENSAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYKAIOIIEH MPUPOTHON CPEllbl, OCO3HABATH OMACHOCTh BO3ICHCTBUS Ha
’KWBBIC OpPTaHU3MBI OINPENCIEHHBIX OPTAaHWYCCKUX BEIECTB, MOHMMAsi cMbIc Tokaszatens [1/IK, moscHATE Ha mpumepax criocoObl
YMEHBIIIEHUS ¥ TIPEIOTBPAIICHHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa,;

JUTsT 00YYaroNuXcsl ¢ OrPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHHE TMPHUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB M XUMHUYCECKHX SBJICHUN;

JUTS CTIETIBIX M CTIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh pelbeHO TOUeUHYyI0 cructeMy o0o3Hauenuit JI. bpaiins
JUTSI 3aMTUCU XUMHUYECKUX (hopmy.

11 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOEHUS Kypca «OO0ImIas 1 HeopraHuuecKast XUMHs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, POJIM XUMUHU B
MO3HAHUU SBJICHUM TNPUPOAbI, B (POPMUPOBAHMU MBIILICHUS W KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a7a4 M SKOJOTUYECKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBbIO U TIPUPOAHOMN
cpene;

BJIAJICHHE CUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOINOJATAIONINE MOHATUA (XMMUYECKHA 3JIEMEHT, aToM,
u3oron, S-, P-, O- OIeKTpOHHBIE OpOWUTAIM aTOMOB, WOH, MOJEKYJa, MOJIb, MOJSIPHBI 00BEM, BaJCHTHOCTH,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHMS, XMMHUYECKas CBs3b (KOBaJIEHTHas, HWOHHAs, METaJUIMYecKas, BOIOpOJHAas),
KpUCTALINYECKass pelmeETKa, TUIIBI XUMHAYECKUX pPEaKIUd, pacTBOP, OJJIEKTPOJIMTBI, HEDJIEKTPOJUTHI, DJIEKTPOIUTHYECKAS
JUCCOLIMALIMSI, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMMHYECKOW pPEAKIMU, XUMHYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI
(Teopus dIEKTPOIUTUUECKON Auccolmanuu, nepuogudeckuii 3akon J[.M. MenzaeneeBa, 3aKk0H COXpaHEHHUSI MacChl BEILIECTB, 3aKOH
COXpPAaHEHUS M MPEBPAILEHUS OHHEPIHUM IPU XHMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHHI S3bIK XUMUH,
MHPOBO33DEHYECKHE 3HAHMS, JIEKAIMUE B OCHOBE IIOHMMAHWA MNPUYMHHOCTH M CHCTEMHOCTM XUMHYECKUX SIBJICHUU,
(aKTOJIOrMYeCcKUe CBEJIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U O€30MaCHOM HCIOIb30BAHUM BaKHEHIIMX HEOPTraHWYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ACSATEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUH BBISABIISTh XapaKTepHbIC MPU3HAKY MOHITHH,yCTAHABIMBATh MX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME IIOHATHS IIPU ONMCAHUHA HEOPTaHUYECKUX BEIIECTB U UX NPEBPALICHUN;
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c(hOpMHPOBAHHOCTh yMEHUI UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBlieHUs ()OpMYJl BEIIECTB U
ypaBHEHMI XHUMHYECKUX peakimid, cucremarndeckytro HomeHkiatypy (IUPAC) wu TpuBHanbHbIC Ha3BaHHS OT/CIBHBIX
HEOPraHUYECKUX BEHIeCTB (YrapHbId ra3, yriaeKUCbli ra3, aMMHaK, raiéHasi M3BeCTh, HeraméHasi i3BeCTb, MUThEBAs COJa, MUPUT U
Jpyrue);

c(OpMHPOBAHHOCTh YMEHUH ONPENENSATh BaJE€HTHOCTb M CTENEHb OKHUCIEHHS XHMHUYECKUX 3JEMEHTOB B COEIMHEHMSIX
pPa3IMYHOrO0 COCTaBa, BHUJ XUMHUYECKON CBs3W (KOBaJEHTHas, HOHHAs, METaJUIMYecKasi, BOJOPOJAHAs) B COCAMHEHUSX, THUI
KPUCTAJNIMYECKON PEelETKH KOHKPETHOI'O BEIIECTBA (aTOMHAas, MOJIEKYJsipHAsi, MOHHAsg, METaJuIMuecKas), XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPraHUYECKUX COCTUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHMUYECKHUX BEIIECTB 10 MX COCTaBY K OIpPEAeIEHHOMY
KJIAcCy/Tpynme COeqWHEHUN (TPOCThIe BElIecTBA — METaNIbl M HEMETaJIbl, OKCHUJbI, OCHOBAHUS, KHUCIOTHI, am(pOTEpHbIE
TUJIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI Tiepuoamueckoro 3akona J[.M. MenpaeneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOUIYI0, OOBSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIMU;

c(OpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX 3JeMeHTOB 1-4 mnepuonoB
[Teproanueckoi cucTeMbl XUMUYecKuX 3aeMeHToB [[.1. MenneneeBa, UCONB3ys OHATHS «S-, P-, 0-3JeKTPOHHBIE OpOUTAIHY,
(QHEPreTUYECKHE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHUYECKHX DSJEMEHTOB U HUX COCAMHEHHUH IO
nepuoaam u rpymmnam [lepuonnueckoit cucremsl xuMuueckux 3ieMmenToB 1.1, Menneneesa;

c(hOpMUPOBAHHOCTb YMEHUW XapaKTEepU30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPkKAATh CYLIIECTBOBAHUE TI'E€HETHMYECKOM  CBSA3M  MEXKJIY  HEOPraHMYECKMMH  BEILECTBAMUC
MIOMOIIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

chOPMUPOBAHHOCTh YMEHHUS  KJIACCU(PUIUPOBATH XMMHUYECKHE  PEAKIUU IO Pa3IUYHBIM IpU3HAKaM (YHCITY U COCTaBY
pearupyroumx BeUIECTB, TEIIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTENEeHEHl OKHUCIEHUS 3JIEMEHTOB, OOpPAaTHUMOCTH PEaKIIHH,
YUYaCTHIO KaTalu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTaBIATh YpaBHEHUS PEAKIMN PA3JIUYHBIX TUIIOB, TOJHBIE W COKpaIIEHHBIC ypaBHEHUS
peakuuii FOHHOro OOMEHa, YUYUTBIBAs YCIOBHUS, IIPU KOTOPBIX 3T PEAKLMU UAYT 0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKIMHU, MOATBEPKAAIONINE KAaYeCTBEHHBIA COCTAB PA3IMYHBIX HEOPraHUYECKUX
BELIECTB, PACIO3HABATH OINBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
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c(hOpMUPOBAHHOCTb YMEHUN PACKPHIBATh CYITHOCTh OKUCIUTEILHO- BOCCTAHOBUTENBHBIX PEAKIIUM TOCPEICTBOM COCTABIICHUS
AJNIEKTPOHHOI'0 OaJlaHCa ATUX PEeAKIUH;

c(hOpMHPOBAHHOCTh YMEHHIN OOBSICHATH 3aBUCUIMOCTh CKOPOCTH XUMHUYECKON PEAKIMU OT Pa3IUYHBIX (PAKTOPOB; XapakTep
CMENICHUS XUMHYECKOT0 PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETo Bo3aeicTBus (mpunnmmn Jle [llaTense);

c(hOpMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI, JIeKAIIUE B OCHOBE MPOMBIILIEHHOTO MOJYyYEeHHUS
CEpHOM KHUCIIOTHI, aMMHUaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMIAX U SKOJOTMUYECKUX
npobiieMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJANTH BHIYHCIICHUS C UCIIOJIb30BAHUEM TTOHITHS
«MaccoBasi JIOJsl BEMIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHHWI Ta30B MPU XUMUYECKUX PEAKIIUIX, MACCHI BEIIECTBA WM 00BhEMA
ra3oB 10 W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOTO
a¢dexTa peakIuu Ha OCHOBE 3aKOHOB COXPAHECHHS MAacChl BEIIIECTB, MPEBPAIICHUS U COXPAHCHHUSIIHEPTHH;

chOpMHUPOBAHHOCTh YMEHUU COONIOAATh TMpaBWia IMOJB30BAHUS XHUMHUYECKOUIOCYAOU 1 1a00paTOPHBIM 000PYI0BAHUEM,
a TaxoKe MpaBuiia 0OpalieHHs C BEIECTBAMHUB COOTBETCTBHH C MHCTPYKIIMSIMHU IO BBITIOJTHCHUIO JJa00PaTOPHBIX XUMHYECKHX OIBITOB;

chOPMHPOBAHHOCTh ~YMEHWH IJIAHUPOBATh ¥ BBIMONHATH  XUMHYECKUUN

AKCIIEPUMEHT (pa3lioKeHUE MEepOKCHJa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, ONMPEICICHHE CpEeAbl PACTBOPOB BEIIECTB C
MOMOIII0 YHUBEPCAITHHOTO WHIUKATOPA, BIWSHHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKINH, PEaKIMd MOHHOTO
oOMEHa, KaueCTBCHHBIC PEaKIIMU Ha Cylbdar-, kapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHUE IKCIICPUMEHTATBLHBIX
3aa4 mo TeMam «Metaiei» i «HemeTamib»)B COOTBETCTBHH € MPAaBWJIAMU TEXHUKH 0€30MMaCHOCTH TIPH OOPAIEHUN C BEIECTBAMMU
U J1a0OpaTOpHBIM OOOpPYAOBaHUEM, TMPEACTABIATh pPE3YyIbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (OpMe 3alucCu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIIUN U ()OPMYITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTUUYECKH aHAIU3UPOBATh XUMHUYECKYI0 WH(OPMAIUIO, MOIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHUKalUK, MIHTEpHET U ApyTrUx);

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIONATh TMpaBWiIa SKOJOTUYECKH I1E€JIEeCO00pa3HOro MOBEACHUST B OBITY W TPYAOBOU
NESITeTLHOCTU B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBbSl U OKPYKAIOLed MPUPOAHON Cpelibl, 0OCO3HABATH OMACHOCThH BO3/ICUCTBUS Ha
KUBBIE OPTraHU3MBbI OIpPEACIEHHBIX BEIIeCTB, MOHUMAas cmbicn mokasarens [IJIK, moscHATP Ha mpuMepax CHOCOOBI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS KX BPEIHOTO BO3JCHCTBHUS Ha OPTaHU3M UYEITOBEKA;

JUTsT 00YJaronIuXcsi ¢ OrPaHMYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbsI: YMEHHE MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX

METOAax IMMO3HAHMUA BEIICCTB U XUMHNYCCKHUX SIBHGHHf/'I;
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JUTSL CTIENBIX M CIa0OBHIAIIMX OOYYaIOIIUXCS: YMEHHUE UCIIONb30BaTh peabe(HO TOUueuHyto cuctemy o0o3Hauenuid JI. bpaiins
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10 KJIACC
HaumenoBanmue
No KomuuecTtBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpamMmmHoOe copep>kaHue
/11 4acoB 0o0yJarommxcst

y4eOHOro npeaMera

Pa3znen 1. TeopeTnueckne 0CHOBbI OPraHN4eCKOM XUMUH

1.1

[Ipeamer
OPraHU4YECKON XUMUMU.
Teopus crpoeHus
OpraHU4ECKUX
COeIUHEHUN

A.M. bytnepoa

3

[IpenmeT opraHM4eCKON XUMUU:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAYEHHE B MOJYYEHUN HOBBIX BEIIECTB
1 MaTepuanoB. Teopus cTpoeHus
OpraHuYeCcKUX COCIUHECHUIN

A.M. BytnepoBa, €€ OCHOBHbIE
nojiokeHusi. CTpyKTypHbI€ (hOPMYJIbI
OpraHUY€eCKUX BellecTB. I 'oMomnorus,
n3omepust. XUMHUYECKAs! CBS3b

B OPraHUYECKUX COCANHEHUAX: KPATHbIE
CBSI3U, G- U TT-CBSI3H.

[Ipencrasnenue o kinaccuduranuu
Oprann4eckux Beulects. Homenkiarypa
OPraHUYECKUX COCTMHEHUN
(cuctemaruueckasi) U TpUBUAILHbIC
HAa3BAaHUS BAXKHEUILINX IIPEICTABUTEIIEN
KJIACCOB OPTaHUYECKNX BEIIECTB.
JKCIepUMEHTATbHbIE METOABI
U3y4YeHMS BeleCTB U UX NPeBPALleHUI:

PackppiBaTh CMBICT N3y4aeMbIX
MOHSTHUH (BBIABIIATh UX XapaKTEPHBIC
MIPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

[IprMEHSTh MONOKEHHS TEOPUH
CTPOCHUS OPraHUYECKUX BEIIECTB

A. M. byraepoBa a1 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
cOCTaBa U CTPOCHHUS.

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTS1 COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIéHHON) PopMyIT OpraHUIECKUX
BEIIECTB.

OrnpenensTe BUJIbl XUMUYECKOU CBSI3U
(omuHapHbIe, KpaTHBIE) B OpraHUYECKUX
COEITMHEHUSX.

PackppiBaTh poJib OPraHNYECKON XUMUU
B IPUPOJIE, XAPAKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HAKOMIJICHHE C 00pa3Iamu
OpraHUYECKHUX BEIECTB U MaTepHAIaMU
Ha X OCHOBE;

— ONBITHI IO TIPEBPAIICHUIO
OpPraHUYECKHX BEIIECTB MPH HarPEeBaHUHU
(maBneHue, OOyTIIMBAaHUE U TOPCHUE).

e JlaGopaTopHBIE€ ONBITHI:

— MOJEIUPOBAHUE MOJIEKY
OpPraHUYECKUX BEIICCTB

3HAYEHHE B KU3HU YEJIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTHUMHU
HayKaMH.

HaOmronaTs 1 onuceIBaTh
JICMOHCTPALMOHHBIE OIBITHI; IPOBOIUTh
Y OITMCHIBATH JTAOOPATOPHBIC OIBITHI U
HPaKTHYECKUE PaOOTHI

Hroro no pazneny

Pazjnen 2. YrieBoaopoabl

2.1 | IlpenenbHbie
YTIIEBOIOPOJIBI —
AJTIKaHBI

AJIKaHBI: COCTaB U CTPOECHHUE,
rOMOJIOTMYECKHH psAl. MeTraH v 3TaH —
MIPOCTEUIIINE TPEACTABUTENN AJIKAHOB!
COCTaB, XUMUYECKOE CTPOCHUE,
bu3nYecKre 1 XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMenIeHUs U TOPEHUs),
HaXO0XJCHHUE B IPUPOJIE, MOJTYUCHHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbie
YTJIEBOJOPO/IBI:
QJIKEHBI, ATKATUCHBI,
QJTKHHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHAN PSALl. DTUIIEH —
IIPOCTEUIIINMN NPEACTABUTEND AJTKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
busznuecKkne 1 XMMUYECKHE CBOWCTBA
(peakuuu rupupOBaAHUS,
rajoreHUpOBaHUs, THIPATALIUH,

PackpbIBaTh CMBICT H3y4aeMBbIX
MOHSITUM (BBISBIISITH UX XapaKTEPHbIC
MPU3HAKH), YCTAHABIMBATh UX
B3alMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHUS

IIPY OIIMCAHUHU COCTABA, CTPOCHHUS U
MPEBPALLIEHUN OPTAaHUYECKUX
COCIMHEHU.

Hcrnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUJISL COCTaBJIEHHS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIlEHHOMN) (POopMYJT OpraHUYEeCKuX
BEILECTB.

YcraHaBiIMBaTh NPUHAIIC)KHOCTh
BEIIECTB K ONPEIAEIIEHHOMY KJI1acCy
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OKHUCJICHUSI U TIOJTUMEpHU3aliu )
HaxXO0XKJICHUE B IPUPOJIE, OJyUEHUE U
MIPUMEHEHHE.

AnkagueHsl: Oyraauen-1,3 u
MeTunOyTaauen-1,3, xumuyeckoe
CTPOCHUE, pEeaKIUs MOJIMMEPU3ALINH,
npyUMeHEHHE (7151 CUHTE3a
MPUPOJTHOT'O U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUHN PS/I.
AneTusieH — npoCTeNIIHiA
MpeACTAaBUTENb AJIKHHOB: COCTaB,
XUMUYECKOE CTpoeHne, (GU3NYECKUE U
XUMHUYECKHEe CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAIOTEHUPOBAHUSI,
rUApaTaluy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IE, TOJIYYECHUE U IPUMEHEHUE

2.3

Apomarnueckue
YTJIIEBOAOPOIbI

Apenbl: 6€H307 U TOJIyOJI, COCTAaB,
XUMHYECKOE CTPOCHUE MOJIEKYT,
buznuecKre U XUMUIECKHIE CBOMCTBA
(peakiuu raJoreHupoBaHus U
HUTPOBAHUSI ), OJTyYCHUE

u npuMeHenue. Briusaaue 6en3ona

Ha OpraHu3M uyenoBeka. ['enernueckas
CBA3b YIJIEBOJOPOJIOB

YIJIEBOJIOPO/IOB MO COCTABY U
CTPOCHMIO, Ha3bIBaTh UX

M0 CUCTEMaTUYECKOU HOMEHKJIATYype;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OTJICNBHBIX TIPEICTaBUTEIICH
YIJIEBOJIOPO/IOB.

OnpenensaTh BUIbI XUMUYCCKOHN CBS3H
B MOJIEKYJIaX yri€BOJOPOOB;
XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CTTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTAB, CTPOCHHE,
npUMeHeHue, (U3NUecKue 1
XUMMYECKHE CBOMCTBA, BaXKHEHUIIIHE
CIIOCOOBI MOTYICHUS TUITUIHBIX
MIPEACTABUTEIICH pa3TMIHBIX KJIACCOB
yII€BOAOPOIOB (MeTaHa, 3TaHa,
ATWICHA, alleTuiIeHa, Oyraauena -1,3,
OeH3071a, TOJIyOJIa).

BBISBIIATE TEHETUYECKYIO CBSI3b MEXKIY
YTJIEBOJIOPOJIaMH M TIOATBEPKIATh €&
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUECKUX
PEAKIMHU C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (DOPMYII.
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2.4

[IpuponHbie
UCTOYHHUKHU
YIJIE€BOAOPOJIOB U UX
nepepadoTKa

[Tpupoxansiii ra3. [lomyTHbie HedTAHBIC
ra3el. HedTh 1 e€ mpoucxoxaeHue.
CrniocoObl nepepaboTKH HEPTH:
NEPErOHKa, KPEKUHT (TEPMHUYECKUM,
Kkatanutudeckui). [IpogykTs
nepepaboTku HeTH, X PUMEHEHUE
B IIPOMBIIJIEHHOCTH U B OBITY.
KameHHBIM yronbs 1 NpOayKTHI €70
nepepadoTKu.

JKCNEepPUMEHTAIbHbIE METOIbI
U3y4eHHs BellecTB

U UX NpeBpaLlieHHil:

e JleMOHCTpanuu:

— xoekuuu «HedTe» u «YTomby;

— BuaeopparMenT «BynkaHuzanus
PE3UHBD».

e JlaGopaTopHbI€ ONBITHI:

— KayeCTBEHHOE OIPEIEIECHUE YIIIepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMIJICHHE C 00pa3IamMu
IUIACTMACC, KAYYYKOB U PE3UHBI,

— MOJIEJIMPOBAHHUE MOJIEKYJ
YTJIEBOJIOPOJIOB U
raJOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOTHI:

Ne 1. Tlonyuenue 3TuiieHa U U3y4eHue
€ro CBOMCTB.

XapakTepu3oBaTb UCTOYHUKHU
YTJIEBOAOPOIHOTO ChIPbsl (HEPTH,
IPUPOJIHBIN ra3, Yrojb), CIOCOObI UX
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHUE TI0JTyYaeMbIX MPOITYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEICHNUE,
HAOJIIOICHUE U ONTUCAHUE XMMUYECKOTO
AKCIIEPUMEHTA (JJa00PaTOPHBIE OIBITHI U
MpaKTUYECKUe paboThI).

CrnenoBaThb mpaBuiaM 0€30MacHOM
paboThl B TabopaTopuu

NIPU UCTIOTb30BAHUU XUMUYIECKOM
NOCY/IbI M 00OPYI0BaHUsI, a TAKXKe
npaBuiIaM oOpalieHus ¢ BellecTBaMu

B COOTBETCTBUH C UHCTPYKLHUSAMU
BBITIOJTHEHHS 1a00paTOPHBIX OIMBITOB U
MPAKTHYECKUX pabOT MO MOTYyYEHHUIO U
U3YYECHHUIO OPraHUYECKUX BEIIECTB.
[IpencraBasTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3arucu
ypaBHEHUI COOTBETCTBYIONIUX PEAKIIUi
U JIeJ1aTh BBIBOJbI HA X OCHOBE.
[TpoBOAUTH BHIYHUCITICHHUS

IUIS ONIPENIETICHUS] MOJIEKYJISIPHOI
(bopMyJibl OpraHUUYECKOIr0 BELIECTBA,
10 YPAaBHEHUIO XUMHUYECKOM peakuuu.
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e PacuérHble 3a1a4n:

— OMNPENEIIEHNUE MOJIEKYISIPHOU
(bopMyIIBl OPraHUYECKOr 0 BEIIECTBA

10 MAaCCOBBIM JIOJSIM aTOMOB
XUMUYECKHUX 3JIEMEHTOB;

— Ppacy€Thl 0 YPABHEHUIO XUMHUYECKOU
peakuuu

CaMOCTOSATENBHO IIaHUPOBATH U
OCYILECTBIISAThH CBOIO [I03HABATEIbHYIO
JESTEIBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOI
NEeSTENbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciaopojacoaep:xaiine opraHudeckue coeTnHeHusl

3.1

Crouptsl. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ ATAHOJI, XUMHUUECKOE
cTpoeHue, GU3NIEeCKUEe U XUMUICCKHE
CBOMCTBA (peaKIMU ¢ aKTUBHBIMH
METAJUIAMU, TaJIOT€HOBOAOPO/IaMH,
ropeHue), npuMeHenune. Bomopoanas
cBs3b. DU3HoNIOrnuecKoe JercTBUe
METaHOJIa ¥ 3TAHOJIa HA OPTraHU3M
YyeJIoBeKa.

MHOroaToMHbIE CHUPTHI: ATUIECHTITUKOIb
Y TJIMLEPUH, XUMUYECKOE CTPOEHHUE,
(bU3HUYECKHEe U XUMHUYSCKHE CBOMCTBA
(B3aMMOJICMCTBHE CO IICIIOUYHBIMU
METAJUIAMH, KAYECTBEHHAS PEaKIUs
Ha MHOTOAQTOMHBIE CITUPTHI).
du3noI0rudecKoe JIeucTBue

Ha OpraHu3M 4desoBeka. [Ipumenenue
[JIMLEPUHA U STHJICHTJIUKOJIS.

PackpbIBaTh CMBICT H3y4aeMBbIX
HNOHATUH (BBISBIIATH UX XapaKTEPHbIE
IIPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILIE MTOHATHUS

IIPU OIIMCAHUU COCTaBA, CTPOCHUS U
MPEBPAIIEHAN OPraHNYECKUX
COCIMHEHUN.

Hcrnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaniéHHON) (popMysT OpraHmYeCcKux
BELIECTB.

VY craHaBnMBaTh MPUHAJIEKHOCTD
BELIECTB K ONpPEETEHHOMY KJlacCy
10 COCTaBY U CTPOEHUIO, Ha3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKIATYPE;
NPUBOJUTH TPUBUAIbHBIE HA3BaHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznuecKre U XUMUIECKHE CBOMCTBA
denona. TokcHIHOCTH PeHOTA, ETO
bu3noIIOrnYecKoe JeHCTBUE

Ha Opranu3M 4denoBeka. [I[pumenenue
dbenona

3.2

Anbaeruabl.
KapOoHOBBIE KMCIIOTHI.
CrnosxHble 2pupbl

Anpaerunipl: popManbIaerus u
areTaabACTHI, XUMHIECKOE CTPOCHHUE,
busznueckre 1 XMMUYECKUE CBOUCTBA
(peaxkuuy OKUCICHUS U BOCCTAHOBJICHHUS,
KayeCTBEHHbIE PEAKIIMN), TIOTYUEHHUE U
pUMEHEHUE.

OIHOOCHOBHBIE MPEEIbHBIE
KapOOHOBBIE KUCIIOTBI: YKCYCHAast
KHCJIOTa, XAMUYECKOE CTPOCHUE,
buznyueckne 1 XMMUYECKHe CBOWCTBA
(oO1mMe cBOWCTBA KUCIOT, PeaKus
TepuuKanum), IOTydeHUE U
npuMeHeHue. CTeapruHOBast U OJIEMHOBAs
KHCJIOTHI KaK MPEACTaBUTEIN BHICIINX
KapOOHOBBIX KUCIIOT. Mbljla Kak cojiu
BBICIINX KapOOHOBBIX KHCIIOT, UX
MoIolIee IeUCTBHE.

CrnoxHble 3QUpbI KaK POU3BOIHbBIE
KapOOHOBBIX KUCIIOT. ['uaponu3
CIIOXHBIX 3pUpoB. KHUpbI Kak

OT/CNIbHBIX MPEJACTaBUTENEH
KHUCJIOPOJICOAEPKAIINX COCTMHEHUI.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npuMeHeHue, GU3NIecKue u
XUMHYECKHE CBOMCTBA, BAXKHEHUIITHE
CIIOCOOBI MTOTYYCHHS TUITHIHBIX
MpEeACTABUTENICH pa3IMYHBIX KJIACCOB
KHUCIIOPOACOICpKAUX COCTUHEHUMN
(MeTaHoIa, 3TaHOJA, TJIUIIEPUHA,
denomna, popmanbaeruaa,
aleTajgbAerua, YKCYCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMmara,
I1EJUTEOJI03b1); BBISIBJISATH T€HETHYECKYIO
CBSI3b MEXK]ly HUMU U MTOATBEPKAATh €€
HaJIMYUE YPAaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUECKUX
pEeaKInii ¢ UCTI0JIb30BAHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceIBaTh COCTaB, XUMHYIECKOE
CTPOEHUE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHUE

TUIS1 KUBHEAEATEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OIMMACHOCTH BO3JICHCTBUS
Ha JKMBBIE OPTaHU3MBbI OMPEAEIEHHBIX
OpTraHUYECKUX BEIIECTB, MOSCHATH

Ha IpUMepax Croco0bl YMEHBIIEHUS
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MPOU3BO/IHBIE TJIMLIEPUHA U BBICILIUX
KapOOHOBBIX KHCIIOT. [ uaAponn3 sxupoB

3.3

YriaeBoanl

VYrieBosl: cocTaB, Kiiaccuukanms
yTJIEBOJIOB (MOHO-, IU- U
nojvcaxapubl). [roko3a —
IIPOCTENIINN MOHOCAXapUA:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
(du3znyuecKre U XUMUYECKHE CBOICTBA
TIFOKO3bI (B3aUMOJEHCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHA4YHBIM PACTBOPOM OKCH/JIa
cepedpa(l), BoccTanoBIEHUE, OpOKEHNE
[JIFOKO3b1), HAX0KJIEHHUE B IIPUPO/IE,
NpUMEHEHUE TIIOKO3bI, OMoIornueckas
POJIb B )KU3HEIESITEIIbHOCTH OpraHru3Ma
yenoBeka. PorocuHre3. Opykrosa Kak
U30MEP IITHOKO3BI.

Caxapo3a — npeACTaBUTENb
JUCaxapuaoB, THIPOIU3 Caxaposbl,
HaXO0KJICHUE B MIPUPOJIE U IPUMEHEHUE.
Kpaxman u uemiono3a Kak NpupoHbIe
MOJINMEPBI: CTPOEHUE Kpaxmalia h
LEJUTIOJI03b], (PU3NUYECKHE U XUMUYECKUE
CBONMCTBA Kpaxmasa (TUIpoJin3,
KaueCTBEHHAs PEaKLMsl C HOI0M).
JKCIepUMEHTAIbHbIE MEeTOAbI
H3y4YeHUsl BellleCTB U UX MpeBpalleHMii:

Y IIPEOTBPAILEHHS X BPEAHOTO
BO3/ICHCTBHS HA OPraHU3M YEJIOBEKA.
Hcronb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — IPOBEICHNUE,
HAO0JIFOICHUE U ONTMCAHUE XUMUYECKOT O
AKCIIEPUMEHTA (J1Ja00PATOPHBIE OMBITHI U
IIPaKTUYECKUE PadOThI).

CnenoBaTh npaBuiiaM 0€30M1acHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUHM XUMUYECKON
NOCY/Ibl M1 00OPYI0BaHUsI, a TAK¥Ke
npaBuiiaM oOpalleHus C BelecTBaMu

B COOTBETCTBUU C UHCTPYKLIHMSIMHU
BBINIOJIHEHUS J1TA0OPATOPHBIX ONBITOB

U MPAaKTUYECKUX PabOT MO MOTYyUEHHUIO
Y U3YYECHUIO OPIraHUYECKUX BEILECTB.
IIpencraBiATs pe3yabTaTsl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIINUX PEAKIIAN
Y JIeJ1aTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTE BBIYMCIECHUS

11 OTIpEAETICHUSI MOJIEKYJIIPHON
(hopMyJibl OpraHUYECKOrO BEIIECTRA,
10 YPaBHEHUIO XUMUYECKON PEAKIINHU.
CamocCTOATENBHO ITAHUPOBATH U
OCYILIECTBIISITh CBOIO IT03HABATEIBHYIO
JESITENbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTOpHBIE OIBITHI:

— FOpEHHE CIUPTOB;

— B3aUMOJICMCTBUE IITUIEPUHA

¢ rugpokcuaoM meau(Il);

— Ka4eCTBEHHBIE PEAKIINH aJIbJICTHI0B
(oKHCIeHNEe aMMUaYHBIM PacTBOPOM
OKCcHJIa cepedpa U THIPOKCUIOM
menu(Il));

— B3aMMOJICHCTBUE Kpaxmalia ¢ HOJIOM.
e [IpakTuueckue paboThI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacuérHnle 3a/1a4u:

— ONPEAECICHUE MOJIEKYIISIPHOU
(bopMyIIbI OPraHMYECKOrO BEIeCTBA
10 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U 10 Macce
(06beMy) MPOTYKTOB CTOPAHHS;

— pacy€Thl IO YPABHEHUIO XUMHUYECKOM
peakuuu

y4acTue B TPYNIOBON yaeOHOM
NEATEIIbHOCTH

Hroro no pazneny

13

Pa3znen 4. A3oTconepxaiye opraHndecKne coeMHeHn s

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benku

3

AMMHBI: METUJIAMHAH — IPOCTEHIINI
IIPEICTaBUTENIb AMUHOB: COCTAB,
XUMHYECKOE CTPOEHUE, PU3NUECKHE U
XHMHYECKHE CBOMCTBA (peaKIuu

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIABIISITH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh
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C KMCJIOTaMU U TOPEHUS ), HAXOXKJICHUE

B MPpUPOe. AMUHOKHUCIIOTHI KaK
aMm(doTepHbIE OPraHNYECKUE COCTUHECHHUS.
dU3NYECKNE U XUMHUUYECKHUE CBOMCTBA
AMUHOKHCJIOT (Ha IpUMepe TIIUINHA).
buonornueckoe 3HaueHEe aMUHOKHUCIIOT.
CuHTE3 IENTHUIOB.

Benku kak npupoiHbIE MOTUMEPHI.
[lepBuyHasi, BTOpUYHAs U TPETUUHAS
CTpYKTypa OenKkoB. XUMHYECKHE
CBOMCTBA OCIIKOB: THAPOIIHU3,
JIeHATypalusi, KaueCTBEHHbIE peaKIuu
Ha OeJIKH.

IKCcIepUMeHTAIbHbIE METOAbI
U3yUYeHNsl BeleCTB U UX NMpeBpaleH
e JleMOHCTpauuu:

— JeHarypauus OeJIKOB PU HarpeBaHUH;
— IIBETHBIE PEAKIIUU OETIKOB

COOTBETCTBYIOILIUE MTOHATHUS
IIPU ONKMCAHUU COCTaBA, CTPOEHUS U
MPEBPAIIEHAN OPraHNYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAILEHHOMN) (POPMYJT OPraHMUECKUX
BEILIECTB.

Onpenenste NPUHAIIEHKHOCTD BEIIECTB
K OINPEIEIEHHOMY KJIacCy IO COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKOI HOMEHKIIATYPE;
MIPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTZIENIbHBIX NIPEACTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, (U3NIecKue 1
XUMHMYECKHUE CBOMCTBA, BaXKHEHUIIIHEC
CIIOCOOBI MOTYYEHUS] TUTUYHBIX
IIPEICTABUTEINEH a30TCOEPKAIINX
COeIMHEHU (METUIIaMUHA, TJIUIMHA,
OCIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; MOSICHATH
Ha IIpUMepax 3HaueHue OEITKOB

JUIs1 OpraHu3Ma 4eoBeKa.
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Hcronp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HA0JII0AATh U
OIKCHIBATh 1IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CamoCTOATENBHO IUTAHUPOBATH U
OCYIIECTBIISITh CBOIO ITO3HABATEIBHYIO
JESITEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOMI
JESITENbHOCTH

Hroro no pazneny

3

Pazjes. 5. BoicokoMosieKyIsipHbIe COeTMHEH ST

5.1

[ImacTmaccel.
Kayuykn. Bomokna

2

OCHOBHBIE TTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTMHEHU
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEPU3ALUHN, CPEIHSA
MoJieKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHEHUN — MOJIUMEPU3ALIUS U
MOJIMKOHICHCAIIUSL.

[TnacTmacchl (MTOTUATUIIEH,
MOJIMIPOIUIICH, TOTUBUHWIXJIOPHU]I,
noJucTupoi). HatypaibHbiil u
CUHTETHYECKHE KayuyKH
(OyTamueHOBBIN, XJIOPONPEHOBBIN U
U30TPEHOBBIN). BosoKkHa: HAaTypallbHbIC
(XJI0TIOK, MIEPCTh, MIENK),
HCKYCCTBEHHBIE (aI[€TaTHOE BOJIOKHO,

Biagets u3ydaeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBIC
M3y4aeMbIX TTOHATUHI U IPUMEHATH 3TH
MOHATHS NPHU OMIMCAHUU COCTaBa U
CTPOEHHUSI BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BELIECTB,

JUIS1 OOBSICHEHUS OT/ICNIBHBIX (DaKTOB U
SIBJICHUH.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISL COCTABJICHUS CTPYKTYPHBIX (GOpMyIT
BEIIECTB U YPABHEHUMN PEAKIINHI
MOJIUMEPU3ALINH U MTOJTUKOHICHCAIUY.
OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJee pacpoCcTPaHEHHBIX BUJIOB
MJ1IaCTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETUUYECKHUE (KalpoH U
JIaBCaH).

IKCNepuMeHTAIbHbIE METOIbI
U3Yy4eHMs BellleCTB ¥ UX NpeBpallieHuii:
e JleMOHCTpaLIUHU:

— O3HAKOMJICHHE C 00pa3amu
MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMAacc, Kay4yKoB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS — HAOIOIATh U
OMUCHIBATH JJEMOHCTPALMOHHBIN
JKCIIEPUMEHT

Wroro mo pa3aeny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KonnuectBO OCHOBHBIE BUIBI I€ATEIIHLHOCTH
pa3eoB U TEM [IporpamMHoOe coaepxaHue
n\m 9acoB o0yuaroutuxcs

y4e0HOT0 mpeaMeTa

Paznen 1. TeopeTruueckue oc

HOBBI XUMHUH

1.1 | CtpoeHue aTOMOB.
[Tepnognueckuit
3aKOH U
[Tepunonuueckas
CHCTEMa XUMHYECKHUX
3JIEMEHTOB

J[.1. MeHneneeBa

3

Xumnueckuii anement. Atom. Coctas
aToMa, U30TOMbL. DIEKTPOHHAs
000s104Ka. DHEPreTUYECKUE YPOBHH,
MOJTypOBHH. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anementer. OcoOCHHOCTH
pacrpeneneHus IEKTPOHOB

o OpOUTAISIM B aTOMaX MaJIbIX U
OOJBIINX MEPUOAOB. DIICKTPOHHAS
KOH(UTypalusi aTOMOB.
[lepuoauueckuii 3aK0H U
[Tepuoauueckas cucTeMa XuMHYECKUX
anemenToB JI. 1. MenneneeBa. CBs3b
NEPUOINYECKOT0 3aKOHA U
[Tepronnyeckoil CUCTEMBbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpPUEU
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEIIECTB M0 TPyIIaM U
nepuoaaM. 3Ha4€HHUE MEPUOANIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSATUM (BBISBIIATH UX XapaKTEPHbBIC
MIPU3HAKH), YCTAHABIUBATh UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /1. . MenneneeBa u
JEMOHCTPUPOBATH €TO
CHUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENBHYIO ¥ IPOTHOCTUYECKYIO
GbyHKIIUU.

XapakTepu3oBaTh FJIEKTPOHHOE
CTPOEHHUE ATOMOB XUMHUYECKHUX
A1eMEeHTOB 1-4 nepnonoB, HCHOIb3Ys
MOHATHSA S-, P-, d-3JIEKTPOHHBIE
opOHUTaIH, YHEPTreTUUECKHE YPOBHHU.
OOBIACHATH 3aKOHOMEPHOCTHU
W3MCHEHHS CBOMCTB XUMHUYECKHX
AJIEMEHTOB U UX COCIUHCHUN

10 IEPUOAAM U TPyIIIam
[Tepnoguueckoit cucTeMbl

J1. 1. MenneneeBa
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snemenToB JI.U. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCNepUMEHTAIbHbIE METOAbI
U3yUYeHNsI BelIeCTB U UX NMpeBpPaALIeHUA:
e J[eMOHCTpaluu:

Buael Tabmun «Ilepuoguueckas cuctema
XUMHYECKHUX 3JIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BelllecTBa.
MHuoroob6pa3zue
BEIIECTB

CrtpoeHue BellecTBa. XUMHUECKas CBS3b.

Bunbl (koBasieHTHasl HEMOJSIpHAS U
NOJIsIpHAs, MOHHAs, MEeTAJITHYecKas) u
MEXaHU3MbI 00pa30BaHKS XUMUYECKON
cBs13u (OOMEHHBIN U JJOHOPHO-
aKLeNnTopHbIi). BonopoaHas cBA3b.
BanentHOCTSB.
DIIEKTPOOTPULATENBHOCTh. CTeNEeHb
okuciieHus. KaTMOHBI 1 aHUOHBI.
BemecrBa MOIEKYIJISIDHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH IOCTOSTHCTBA COCTaBA BEILIECTBA.
Tunel KpUCTATUIMYECKUX PEHIETOK U
CBONCTBA BEIIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTtunnsie pactBopbl. KonuecTBeHHBIE
XapaKTEpUCTUKU PAaCTBOPOB (MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIACISTH UX XapaKTepPHBIE
MIPU3HAKH) U IPUMEHSATH 3TH TIOHITHS
MIPY ONIMCAHWUU COCTaBa U CTPOSHUS
BEIIECTB, /I O0BSICHEHUS OTACTbHBIX
(baKTOB U SBIICHU.

OmnpenensiTe BUJbI XUMUYECKOUN CBSI3H
(KOBaJIEHTHOM, HOHHOM,
METaJTNYECKOMN, BOJIOPOIHOM)

B COCJIMHEHUSX; TUIT KPUCTAJUTMUECKON
peIETKY KOHKPETHOI'O BEIIECTBA.
Omnpenenars Ba€HTHOCTh U CTETIEHb
OKHUCJICHHS] XMMHYECKHX 3JIEMEHTOB

B COCJIMHEHHUAX PAa3JIMYHOIO COCTaBA.
[IpoBOIUTH BEIYHMCIICHUS

C UCIIOJIb30BAHUEM TTOHSTHUS «MacCOBast
JI0J1s1 BEILIECTBA B PACTBOPEY.

BrnaneTrs n3y4aeMbpIMu XUMUYECKUMHU
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Kiaccudukarus HeopraHuIecKux
coennHenni. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
JKCIepUMEHTATbHbIE METOAbI
U3yUYeHUsI BelIeCTB U UX MpeBpallleHU:
e JleMOHCTpanuu:

— MOJICJIM KPUCTAIUIMYECKUX PEIIETOK.
e PacuérHrle 3a/1a4u:

— pacyeThl C UCTIOJIb30BAHUEM TTOHSTUSA
«MaccoBas J10J1s1 paCTBOPEHHOTO
BCILICCTBAY

1.3

XUMHUYECKHUE
peaKiuu

Xumnueckas peakiusi. Knaccudukanus
XMMHYECKUX PEAKLIUI B HEOPTaHUYECKON
Y OPraHUYECKON XUMUU. 3aKOH
COXpaHEHMS MacChl BEILECTB; 3aKOH
COXpaHEHMS U NIPEBPALECHUS JHEPTUU
IPU XUMAYECKHUX PEAKLUAX.

CkopocTh peakiuu, €e 3aBUCUMOCTh

OT pa3au4HbIX (pakTopoB. OOpaTUMbIe
peakuuu. XUMUYECKOE PaBHOBECHE.
@DakTopsbl, BIMIIOLIME HA COCTOSHHUE
XUMUYECKOTO pABHOBECHSI.

[Ipranmn Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS.
CunbHble U ciabblie a5ekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KHUCIIAs,
HEUTpasbHasi, menoYHas. BomopoaHbiin

MOHATUSMU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKLMK OT Pa3InYHbIX
(bakTopoB.

OnpenensiTe XapaKTep CMEIIEHUS
XUMHYECKOr0 pABHOBECHS

B 3aBUCUMOCTH OT BHELIHETO
BozaecTBus (mpuHiun Jle Harense).
CocTaBnsaTh ypaBHEHMS peakUui
Pa3IMYHbIX TUIIOB; MOJHBIE U
COKpAILEHHbIE YPABHEHHSI PEAKIIUIA
MOHHOTO OOMEHa, YIYUTHIBAs YCIOBUS,
IIPU KOTOPBIX 3TU PEAKIIUU YT

710 KOHIIA.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IIO3HAHUS — IPOBEICHNUE,
HaAO0JII0ICHHUE U ONHMCAHNE XUMUYECKOT O
DKCIIEPUMEHTA (JIEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUYECKUE
paboThl): MO ONPEAETIEHUIO CPEJIbI
BOJHBIX PACTBOPOB BELIECTB, PEAKIUI
MOHHOTO OOMEHa, BIMSIHUIO Pa3IMYHbIX
(haKTOPOB HAa CKOPOCTh PEAKITUH.
CrnenoBarh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOM MOCYy101 1 1a00paTOPHBIM
000pyI0BaHHUEM.

IIpencraBiars pe3ynbTaThl
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nokasarens (pH) pactBopa. Peakuuu
MOHHOTO OOMEHA B OPTaHUYECKON U
HEOPraHNYECKON XUMUHU.
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tousitue 00 31eKTpoIn3e
pacIuIaBOB U pAaCTBOPOB COJIEH.
[Ipumenenue anexkTponusa.
JKCIepUMEHTAIbHbIE METO/IbI
U3y4YeHHUsI BelleCTB U UX MpPeBpalleHMii:
e JlemOoHCTpanuu:

— pa3lioKeHHUE MePOKCUIa BOJOpoaa

B [IPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA HOHHOTO
oOMeHa;

— OIpEeIENIEHNUE CPEIbl PACTBOPOB
BEIIECTB C MOMOILBIO YHUBEPCATBHOTO
UHUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue paznuyHbiX (pakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIIuu.

e Pacuérnsle 3anaun:

— pacyeThl 10 YPaBHEHUAM XUMUYECKUX
peakuii, B TOM 4UCJIe
TEPMOXUMUYECKHUE PACUETHI

XUMHYECKOT0 dKCIIepUMeEHTa B (hopme
3aIliCU YPABHEHUN COOTBETCTBYIOIIUX
pEaKUUil U JenaTh BBIBOAbI HA UX
OCHOBE.

IIpoBOINUTH BBIYKCIICHUS

10 YPABHEHUSAM XUMHUUYECKUX PEAKIIUH,
B TOM YHCJIE TEPMOXUMHUYECKHUE
pacu€Thl

Uroro no pazaeny

13
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Paznen 2. Heopranuueckast XuMus

2.1

MeTtaisl

6

Meramisl. [lonoxenue meramios

B [leproanyeckor cucteMe XUMAYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000JI0UYEK aTOMOB
MetasuioB. O61mue pusnueckue CBOMCTBa
MeTauioB. [ [puMenenue meramios

B ObITY, npupojie U TexHuke. CriiaBbl
METaJUIOB. DIEKTPOXUMUYECKUH Psif
HanpspKeHu MetauioB. O01IKe Crioco0b
nonydeHus metamnoB. Kopposus
MeTaioB. CocoObl 3alIUThI

OT KOPPO3UHU.

OO6m1as xapakTepuCTHKa METAILJIOB
rinaBHbIX noarpymnm (IA-rpymma,
[TA-rpynna) [Tepuoandeckoit CUCTEMBbI
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHUM.
AmdoTepHbIe CBOWMCTBA OKCHJIA U
THJIPOKCHUA ATFOMUHUSL.

OO0mas xapakTepucTHKa METAIIIIOB
no6ouHbIx noarpynmn (b-rpymi)
[Teproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB: M€Jlb, IIUHK, XPOM, JKEJIe30.
BaxHeiimme coeuHEHNs] METAJIIOB
(OKCHIBI, TUJIPOKCHUJIBI, COJIN).
JKCIepUMEHTATbHbIE METObI
U3Yy4YeHMs BelleCTB ¥ UX NMpeBpallleHuii:

PackpbiBaTh CMbICIT U3y4aeMbIX
MOHATUH (BBIACISTH UX XapaKTepHBIE
MIPU3HAKU) U IPUMEHSTh 3TU MOHATHS
IIPU OMHUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIJIs1 OOBSICHEHUS OTJIEIBHBIX
(aKTOB U SBJICHUM.

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB —
METAJIJIOB U X COSUHEHUM C YUETOM
CTPOEHHMS UX ATOMOB U MOJI0KEHUS

B Ilepnonnueckou cucreme
XUMHUYECKUX JIEMEHTOB

. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOTIIHE
XUMUYECKUE CBOMCTBA METAJJIOB, X
BOKHEHIITUX COCIMHEHUM, TIOJITBEPKAast
ATO ONHUCAHUE IPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX
peaKkIuii; MPUMEHEHUE METAJIJIOB

B Pa3JIMYHbBIX 00JIACTSX, a TAKKE
MCIIO0Ib30BaHUE UX JJISl CO3AaHus
COBPEMEHHBIX MaTEPUATIOB U
TEXHOJIOTUH.

OrnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIiBaTh CyIIHOCTH OKUCIUTEIBHO-
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e JleMOHCTpauuu:

— KOJUIEKIHUs «MeTaJlJIbl ¥ CILIaBBI».

e JlaGopaTopHBIC OIBITHI:

— B3aWMOJICHCTBUE TUIPOKCHUAA
AJFOMUHHS C pACTBOPAMH KHUCIIOT U
IIeJI0YCH;

— Ka4E€CTBEHHBIC PEAKIIUM HAa KATUOHBI
METAaJIJIOB.

o [IpakTuyeckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHbIX
3aja4 1o TeMe «MeTtajliby.

e PacuérHrle 3a1aun:

— pac4eTrsl Macchl (00beMa, KOJTUYeCTBa
BEII[ECTBA) MPOJYKTA PEAKIIUU, €CITU
OJIHO W3 BEIIECTB JIaHO B BUJIE pacTBOpa
C ONPEAEICHHON MacCOBOM J0JIEH
PAaCTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEJIbHBIX pEaKIUN
MOCPEJCTBOM COCTABJICHHUS
AJIEKTPOHHOI'0 OajlaHCca ATUX PEaKIIHil.
IIpoBoauTh peakuum,
MOJATBEPKAAIOLINE XapaKTEPHBIE
CBOMCTBA U3Y4a€MBbIX BEIIECTB,
pPacIio3HaBaTh OMBITHBIM MYTEM UOHBI
METaJJIOB, IPUCYTCTBYIOIME B BOJIHBIX
pacTBOpax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEICHNUE,
HaO0JII0ICHHE U OTMCAHKE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAI[MOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBnsTh pe3ynbTaThl
XUMHYECKOT0 dKCIIepuMeHTa B (hopme
3aMMcH ypaBHEHU COOTBETCTBYIOIIUX
peaxkuuii U JeaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBarh npaBuiiaM MOJIb30BAHUS
XUMHUYECKOM MOCY10¥ 1 1a00paTOPHBIM
000pyI0BaHHUEM.

[IpoBOIUTE BBIYMCIECHUS

M0 YPABHEHUSIM XUMUYECKUX PEAKIIHIA.
CamocCTOATENbHO IAHUPOBATH U
OCYIIECTBIISITH CBOKO ITO3HABATEIBHYIO
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JEeATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYIIOBON y4eOHOI
NEATEIBbHOCTH

2.2

Hemeramsl

Hemerannel. [lonoxkenne HeMeTaioB
B [lepuoarueckoit cucteMe XMMHYECKUX
anemeHToB [[.1. MeHneneea u
OCOOECHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBA HEMETAIIJIOB.
AJOTpONYs HEMETAIOB (HA IpUMEpPE
KHUCIIOpo/a, cepbl, hocdopa u yriiepona).
XVWMHUYECKHUE CBOMCTBA BaKHEUIIINX
HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriepoaa u KpeMHHUS).
Oxcuibl HEeMETaJIOB.
Kucnopoacoaepxalniye KucaoThI.
Bonoponnsie coenuHeHust

HEMETAJLIOB.

JKCnepUMeHTAIbHbIE METOAbI
U3yuYeHUs BellecTB

U UX MPeBPALLICHUI

e JleMOHCTpanuu:

— o0pa3ipl HEMETAIIIOB;

— B3aUMOJICMCTBUE MEAU C a30THOMN
KUCJIOTOM pa3jInyHON KOHUECHTPALUH.

e JlaGopaTopHBIC OIBITHI:

— KaueCTBEHHBIE PEAKIIMM HA AHUOHBI U
KaTUOH aMMOHHUS.

PackpeiBaTh CMBICIT N3y4aeMbIX
HOHSITHH (BBIIENATh UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSITh 3TU MMOHSATHS
IIPU ONKMCAHUU COCTaBa U CTPOCHUS
BELIECTB, AJ11 O0BICHEHUS OTAEIbHbIX
($haKTOB U SBIICHUM.

OOBACHATH 00LIME 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBOMCTB HEMETAIUIOB U UX
COCIMHEHUN ¢ YYETOM CTPOCHMS UX
aTOMOB U TIOJIOKEHHUS

B Ilepuonnueckou cucreme
XUMUYECKUX DJIEMEHTOB

1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAJIOB, UX
BAXHEUIIUX COCIMHECHUH, TTIOATBEPKIas
ATO ONHUCAHUE IPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
PEAKIUN.

XapaKkTepu30BaTh BIUSHUE HEMETAJIIIOB
U UX COCIMHEHUM Ha KUBbIC
OpPraHW3MbI; OIIUCHIBATh TPUMEHEHUE

B PA3JIMYHBIX 00JACTSAX MPAKTHYECKOU
NEATEIBbHOCTH YEI0BEKA.
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o [IpakTrueckue pabOThI:

Ne 3. Penienuie skciepuMeHTabHBIX
3anay o teMe «Hemetabiy.

e PacuérHble 3a1a4n:

— pacueTbl Macchl BEIIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOT'O U3 YYACTBYIOIIMX

B PEAKIIMH BEIIECTB; PACUEThl MacChl
(oOBeMa, KOJTMYecTBa BEIIECTBA)
IPOAYKTOB PEAKINH, €CIIU OJTHO

U3 BEILIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OpraHUYeCKUX
BCIIIECTB

Heoprannueckue u opranuyeckue
kuciotel. Heopranmueckue u
OpraHHYecKue OCHOBaHUSA. AM(OTEpHBIC
HEOPraHUYECKHUE U OPTaHUYECKHUE
coenuHeHus. I'eneTnueckas CBsI3b
HEOPraHWYECKUX U OPraHUYEeCKUX
BCILICCTB

IToarBepkaaTh CylIECTBOBAHUE
TEHETUYECKOU CBA3U MEXIY
HEOPraHUYECKUMU BEIIECTBAMHU

C IIOMOLIBIO YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKIIUN.

PackpbIBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEAKLINN
MOCPEJICTBOM COCTABJICHHUS
AJIEKTPOHHOTO OallaHCa ATUX PEAKIIHiA.
[IpoBoguTh peakuum,
MOATBEPKIAOIINE XAPAKTEPHBIE
CBOMCTBA U3Y4aeMbIX BEIIECTB,
pacmno3HaBaTh ONBITHBIM MTYTEM
AHUOHBI, IIPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TI03HAHUSI — TTPOBEJICHUE,
HaOJII0JICHUE U OTUCAHUE XUMUYECKOTO
AKCTIEpUMEHTA (JEMOHCTPAIMOHHBIE U
71a60paTOPHBIC OMBITHI, TPAKTUIECKUE
paboThI).

[IpencraBiars pe3ynbTaThl
XUMHYECKOT0 dKCIIepUMeHTa B (hopme
3allMCH YPABHEHHUI COOTBETCTBYIOIIUX
peaKUUil U JenaTh BBIBOABI HA UX
OCHOBE.
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CrnenoBarb npaBuIaM IMOJIb30BAHUS
XUMHUYECKOM MOCY10M 1 1a00paTOPHBIM
000pyI0BaHHUEM.

[IpoBOIUTE BBIYMCIIEHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKIUH.
CaMOCTOATENBHO IJIaHUPOBATH U
OCYIIECTBJISITH CBOIO TTIO3HABATEIbHYIO
JESTENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHOMI
JEeSTENbHOCTH

Uroro no pazneny 17
Pasznea 3. XumMus M :KU3HL
3.1. | Xumus u )XKU3Hb 3 Ponp xuMuu B o0ecrieueHnu PackppIBaTh poiib XUMUU B PEIICHUN

3KOJIOTUYECKOM, JHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [ToHsATHE 0 HayYHBIX
METOJ1ax TTO3HAHUS BEIECTB U
XUMHYECKUX PEAKIIUM.

[IpencraBienust 00 0OIIMX HAYYHBIX
MPUHIUIIAX TPOMBIIIIEHHOTO OJTYYEHHUS
BaKHEHIINX BEIECTB (HA MPUMEpPax
IIPOM3BO/CTBA aMMHUaKa, CEpHOU
KHUCIIOTHI, METAHOJIA).

UenoBek B MUpE BEILIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3JI0pOBbE YEIOBEKA; MTpaBuiIa
UCITIOJIb30BaHUS JIEKAPCTBEHHBIX

SHEPTETUYECKUX, CHIPHEBBIX U
AKOJIOTUUECKHUX MPOOJIEM YeTOBEUYECTBA,
OMUCHIBATh OCHOBHBIE HAIPABIICHUS
Pa3BUTHUA XUMHUYECKON HAYKH U
TEXHOJIOTHU.

[IpumensTh mpaBuiia 6€30MacHoOro
oOpalieHus ¢ BEIecTBaMH,
UCIIOJIb3YEMBIMH B TOBCEIHEBHOM
YKU3HU, IpaBUjIa MTOBEICHUS B LIETSAX
cOepeKeHUS 3/I0POBBS U OKPY KaroIIeh
MPUPOJIHON Cpebl; MOHUMATh BPEl
(ormacHOCTh) BO3/ICHCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICTIEHHBIX BEIIECTB
cMbIch noka3zatens [1IK, moscHsTh
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npenapaToB; IpaBuiia 0€30IMacHOro
UCII0JIb30BaHUs MPEnapaToB ObITOBOM
XMMHUH B IOBCEIHEBHOM KM3HU. bpITOBas
XUMHYECKasi TPaMOTHOCTh

Ha MpUMepax CrocoObl YMEHBIIICHUS U
MPEIOTBPALIEHUS UX BPEIHOTO
BO3JEUCTBUS.

AHanu3upoBaTh U KPUTUYECKU
OLICHMBATh MH(OPMAIUIO, CBSI3aHHYIO
C XUMHYECKUMU MPOLIECCAMH U UX
BJIMSIHUEM Ha COCTOSIHUE OKPYXKAIOIIEH
cpensl.

Hcnonb30BaTh MONTy4YEHHBIE 3HAHUS U
npencTaBieHus o chepax
NEATEIbHOCTHU, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK
OCHOBY JIJIsl OpHUEHTAIIUU B BBIOOpE
cBoeit Oymymieit mpodeccrnonaaIbHON
NEATEIbHOCTH.

[IpuanMaTh ydactue B 00CYKIESHUU
po0IeM XMMHUYECKON U AKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO TI0 MpodIeMe U
MpeJIaratb BO3MOXKHBIE TYTH €€
peLeHus

Hroro no pazneny 4
OBIIEE KOJIMYECTBO 33
YACOB IIO ITPOTPAMME
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