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TlosicHUTEIBLHASA 3aIMCKA

Pabouas nporpamma no xumuu pa3zpaboTaHa Ha OCHOBE:

- @®enepalibHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHAApTa CPEAHEro OOIIEero
00pa3oBaHus, YTBEP)KACHHOrO MpuKa3oM MwunHoOpHayku Poccum ot 17.05.2012 Ne 413 ((c
M3MEHEHUSIMHU U JIOTIOJTHEHUSIMH ),

- OenepasibHON  00pa30BaTEeNbHON  MporpamMmbl  cpelHero obmero  oOpa3oBaHMs,
YTBEP)KJICHHOU MpukazoM MuHucTepcTBa npocsemnienus Poccuiickoit @eaepanun ot 18.05.2023
Ne 371 (c u3MEHEHUSMH U JONIOJTHEHUSIMHU ).

IIporpamMma 1o XMMHUH Ha ypOBHE cpenHero oOmiero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TpeOOBaHMM K pe3yiabTaTaM OCBOEHHS (erepalibHOW 00pa3oBaTeIbHOM IPOrpaMMbl
cpennero obmero oo6paszoBanuss (DPOII COQO), mnpencraBineHHbix B DepepanbHOM
rocyaapcTtBeHHOM oOpazoBarenbHoM ctaHgapte COO, c¢ yuérom Konuenuuu mnpenoaaBaHus
yuebHoro mpenMera «XuMus» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit deneparmn,
peaIn3yIolMX OCHOBHbIE 00pa30BaTENIbHbBIE IPOTrPAMMBbI, U OCHOBHBIX MOJ0KeHul «Crparerun
paszButus BocnuTanus B Poccuiickoit denepauuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

Xumuueckoe o0pa3oBaHME, I10JIydaéMOE BBIIYCKHUKaMH  0011e00pa30BaTeIbHOM
OpraHu3alliM, SBISETCS HEOThEMJIEMON YacTblo MX o00pa3oBaHHOCTH. OHO  CIIYKHUT
3aBepIIAIOIIMM 3TalloM peaju3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pa3oBaHUS. OTH LIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeJloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHMSI K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe oOpazoBaHue 00Yy4arOIIMXCSl HA YPOBHE CPEIHETO
oOrmiero oO6pa3zoBaHUs CpeACTBaMH y4yeOHOro mpeamera «XHMHA», COAEpKAaHUE U MOCTPOEHUE
KOTOPOTO ONpeAeieHbl B MporpaMMme IO XHMHUHU C Y4ETOM CHEIU(PUKH HAyKH XHUMUH, €&
3Ha4YeHHUs B MIO3HAHUM MPHUPOJIBI U B MaTEPUATbHOM JKU3HU OOLIECTBA, a TAKXKE C yUYETOM OOIINX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEAHEro OoOIIero
oOpazoBanus B Poccuiickoit ®@enepanuu. Tak, Hanpumep, mpu (GOPMHUPOBAHUU COACPKAHUS
npeaMeTa «XUMUs» YUTEHbI CIIEAYIONINeE TOJI0KEHUs O crienu(puKe U 3HAYeHUH HayKH XUMUU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 posib B COBPEMEHHOMN
UBUJIM3AMH, B CO3/IaHUM HOBOM 0a3bl MaTepHadbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIal B
(dbopMUpOBaHNE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHE LEJIOCTHOrO MPECTaBICHUS
00 OKpYXaroleM MUpPE KaK O eIMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOopMUPYETCS B XUMHUHU
Ha OCHOBE IIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aMMOAENHCTBYS C JPYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHS cTaja
HEOTHEMJIEMON YacThIO MHPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda H
KU3HU KaK7o0ro wieHa obmiectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTeNibHas, Kak Hayka
BBICOKMX TEXHOJIOI'MH HAaIPaBJI€HA HA pEIIeHUE INTOOAJBHBIX MPO0JIeM yCTOMYMBOIO pa3BUTHUS
YEeJIOBEUeCTBA — CBIPbEBOM, JHEPTETHYCCKOM, MHUIIEBOM, AIKOJIOTHYECKON OE30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOIIMMH LENSIMH U TNPUHIMIIAMU CPEIHEro oOuiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb N3YUEHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIICKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO MM JUIS



BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYCHHS B KH3HB COIIMYMa,
MPOJIOIHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBigOmUMHA TIpeaMeTa «XHUMHS» SIBISIOTCS 0a30BbIe Kypchl — «Opranudeckas
xuMus» U «O011as 1 HEOpraHUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOI HayKU: CUCTEMa 3HAHUI M0 HEOPTraHUYECKON XUMHUHU (C BKIIOUEHUEM
3HaHWH W3 O0IIeld XUMHUH) U OpraHuYecKoi xumMuu. DopMHUpOBaHKHE HAHHOW CHUCTEMBbI 3HAHHM
OpU U3YYEHUU Mpeamera oOecrnedynBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOroo0pasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUIl XUMHH.

Crtpykrypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OO011as 1 HeopraHudeckas
XuMU» c(hOpMHUpPOBaAHA B MPOTPaMMe [0 XMMHH Ha OCHOBE CHCTEMHOTO IMOJIX0J1a K W3YYCHUIO
yueOHOro Martepuana U OOYCIIOBJICHa HUCTOPHUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHHWNA Ha
ONpENEeNEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHU BEIIECTBA
paccMaTpuBalOTCA Ha YpOBHE KJIACCHUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMMHYECKUX M AIIEKTPOHHBIX MPEJICTABICHUNW O CTPOCHHM BEUIECTB.
Ceenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBaxX AAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB [0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHUU. B Kypce opraHndyeckoil XMMHH IMOJy4aroT
pa3Butue cPOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsS IEepPBOHAYAIbHbBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUH.

[Tog HOBBIM YTJIOM 3peHHsI B TpeAMeTe «XHUMHs» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
M3YYEHHBII Ha YPOBHE OCHOBHOIO OOHIEr0 00pa3oBaHUsl TEOPETUYECKUU Marepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas 1 HeopraHudeckass XUMHUs» O00YUYaIOIUMCS MPEAOCTABISIETCSI BOBMOXHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOro 3aKOHa C OOIIETeOPEeTHYECKMX U METOJIOJIOTHUECKUX MO3HIIMH,
riy0xe TMOHATh HCTOPUYECKOe HM3MEHEeHHe (YHKIMHA 3TOro 3akoHa — OT obobmaromel 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaAHUS
nomnonHsercs B Kypcax 10 wum 11 KimaccoB 3neMEeHTaMu COAEpXaHUS, HMEIOLUMU
KYJIbTYPOJIOTHUYECKU M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHMMAHHIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pacKpbIBalOT €€ pOoJib B ITO3HABATEIBHOW H
MPAKTUYECKON AESITENFHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K MPOLECCY
TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUTIOKEHUN XMUMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIMIO U MPUMEHSATH €€ JJIs TMOTOTHEHUS 3HAHUHM, PEIICHUS
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATEIbCKUX 334ad. B menom coaepkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS U3yYEHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaIbHOE €MHCTBO HEOPTaHUYECKOTO W OPTaHUYECKOTO MHUpPA, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MPUPOHBIX SABJICHHUM MYyTEM SKCIEPUMEHTA
U pElICHUs TPOTHBOPEYUN MEXKIy HOBBIMU (DaKTamMu M TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTHMUECKUX MpOOJIeM, a TaKke MpodseM cOepekeHust
JSHEPreTHYECKUX PECYPCOB, CHIPbsl, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPUAIIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTUS U COLHUANIM3AIMHM O0OYyYarOIIUXCS
MPUHATBIE MPOrPaMMON IO XMMHHM MOJIXOABI K ONPENEICHUIO COAEPKaHUS M IOCTPOCHMS
npeaMeTa mnpeaycMaTpuBaloT (GOpPMUPOBAHHUE YHHBEPCATbHBIX YUEOHBIX ACHCTBHM, MMEIOLIUX
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0a30Boe 3HaUCHHE JUISI pa3IMYHBIX BHOB JIEATEILHOCTH: PEIICHUs Ipo0eM, MOUCKa, aHan3a U
o0paboTku wuH(pOpMaIMK, HEOOXOMUMBIX JJIsI NPUOOPETEHUs ONbITa MPAKTUYECKON U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUHM XUMHUU.

B mpaxTuke nmpenonaBaHusl XMMUU Kak Ha YPOBHE OCHOBHOT'O 00OIIEro 0Opa3oBaHus, TaK
M Ha YpOBHE cCpeaHero oOmiero o0pa3oBaHHs, NPH OMNPEACICHHH COAEp)KaTeIbHOM
XapaKTepUCTHKH MeJlNed HW3ydeHus MpeAMeTa HaIlpaBlIeHUEM IE€PBOCTEIICHHONW 3HAYMMOCTH
TPAaAMLUOHHO TpH3HAETcs (OpMUPOBAHME OCHOB XHMHYECKOHl HayKd Kak oOmactu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, NPAKTUYECKOW MAEATEIBHOCTH YEIOBEKa M KaK OJHOTO U3
KOMITOHEHTOB MHpPOBOW KyJabTypbl. C METOIWYECKOW TOYKH 3pEHMS TaKOH IOAXOox K
OTIpENIeJICHUIO TIeIeH N3y4eHus peIMEeTa SBIISETCS BIIOJIHE OMPABIAHHBIM.

Ha m3ydyenue npeamera «XuMus» BbiAeneHo 68 daco, B ToM ymcie B 10 kimacce — 34
gaca (1 gac B Hezmenro), B 11 kimacce — 34 gaca (1 gac B HEZEIIO).

Menn:

- (GbOpMHpPOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUH KaK BaKHEUIEH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIekKAT KIIIOYCBBIC ITOHSTHS,
(dyHIaMeHTAIbHBIC 3aKOHBI U TCOPUU XUMHHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE W TTOHMMAHUC
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUS;

— (GbopMUPOBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEUICCTB U
XUMHUYECKHX peaKluid, HeOOXOMUMBIX IS MPHOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB W XUMHYCCKHX SIBJICHHH, HWMEIONIMX MECTO B TMPUPOJE, B MPAKTUYCCKOU H
MTOBCEIHCBHOM JKU3HU,

— pa3BUTHE YMEHUH W CIOCOOOB JICATEIBHOCTH, CBS3aHHBIX C HAOMIOJIEHUEM U
O0OBSICHEHMEM XUMHUYECKOTO IKCIEPUMEHTA, COOIOICHHEM TpaBUil 0€30MacHOTO OOpaIlleHus ¢
BEIIIECTBAMHM.

3agaun:

— ajanTanus OOYyYaroIIMUXCS K  YCIOBUSAM JUHAMHYHO  pPa3BUBAIOMICTOCS  MHpA,
GbopMUPOBaHWE WHTEIUICKTYaTbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY TPUHATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

- dbopMupoBaHHEe y OOYYaAIOMIUXCS KITIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3TIUYHBIX BUIOB JEATEILHOCTH: PEIICHUs MpodIeMm,
Mowcka, aHamm3a W 00paboTku HHPOpPMAIMK, HEOOXOAMMBIX M MPUOOPETCHUS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B MO3HAHUM XUMHH, a TaKKe TS OIEHKHU C
MO3UIUI KOJIOTHYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHYECKHUX MPOIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEY;

- pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIC HH(POPMAIINOHHBIE
TEXHOJIOTHH JUIsl TIOMCKA M aHalIM3a y4eOHON U HAyYHONOMY/ISIPHOW WH(OpPMAIIUU XUMHYECKOTO
COJICpKaHUS;

- dbopMUpOBaHHE H pa3BUTHE Yy OOYyYAIONIMXCS AacCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS,  HAOJIOMATeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBbIE  OCOOEHHO
HEO0OXOIUMBI, B YaCTHOCTH, MPH TJIAHUPOBAHUH U MPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;



- BOCIUTAHUE Y OOydaromuxcsi yOexkIEHHOCTHM B T'YMaHUCTHUECKON HAIpaBIIEHHOCTU
XUMHUHM, €€ Ba)XHOHM poOJIM B  pEUIeHMH TIJI00AlbHBIX MIpoOJieM  palMOHATIBLHOTO
PUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTUYECKUX PECYypcOB U COXpPAHEHHS MPUPOJHOTO
paBHOBECHsI, OCO3HaHUS HEOOXOJUMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0POBBIO, & TAKXKE MPUOOPETCHHMSI OIBITA UCIIOJIL30BAHUS MOJYYCHHBIX 3HAHUN I IPUHSATHS
TPAMOTHBIX PEUICHUHN B CUTYAIIUSAX, CBI3AHHBIX C XUMUUYECKUMHU SIBICHUSIMU.

IInanupyemMble pe3yJbTaThl OCBOEHHS IPOrPaMMBbI 10 XMMHHU HA YPOBHE CpPeHEro 06111ero
o0pa3oBaHus

JInuHOoCTHBIC

JIMYHOCTHBIE PE3YAbTATHI OCBOCHHSI MIPEAMETa «XUMHS» OTPAXKAIT CPOPMHUPOBAHHOCTH OIBITA

MIO3HABATEIBHOM M NMPAKTUYECKOW ACATEIBHOCTH OOYYAIOMIMXCS 10 Pealn3aliu HPUHSATHIX B

o0mIecTBe IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHHE:

- 0CO3HaHMsI 00YYArOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX MPAaB U OOSI3aHHOCTEH, YBa)KCHUS

K 3aKOHY W IPaBOTIOPSIIKY;

- NPEICTaBICHUS O COIMAJIbHBIX HOPMaxX M MpaBHIIAX MEKIUYHOCTHBIX OTHOIICHUH B

KOJIJICKTHBC;

- TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBLHOCTH TIPU CO3JaHUU y4COHBIX

NPOCKTOB, PEUICHUM Yy4YeOHBIX W TIO3HABATEIBHBIX 3a7a4, BBINOJHCHUH XHMHUYECCKHX

IKCIEPUMEHTOB;

- CIIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY W apryMEHTHI

JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUJIOB YUEOHOU ESATENbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS

- [IEHHOCTHOTO OTHOIICHUS K WCTOPHYECKOMY M HAYYHOMY HACIEIAWIO OTCUSCTBCHHOU

XUMHUU;

- YBaOXCHHS K TMPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U TMPAKTHYECKOTO MPUMCHCHHUS

XUMHUH, OCO3HAHMS TOTO, YTO JIOCTMDKCHUS HAyKU €CTh PEe3YJIbTAT JIUTEIBHBIX HAOJOICHUM,

KPOMOTJIMBBIX SKCIIEPUMEHTANBHBIX TOUCKOB, TOCTOSIHHOTO TPy/Ja YYEHBIX U MTPAKTHKOB;

- WHTEpeca W TII03HABATEIBHBIX MOTHBOB B TIOJNYYCHHM W TOCIEAYIOMEM aHAN3e

WHGOPMAIIIHU O MTEPEIOBBIX JIOCTHKCHUSX COBPEMEHHOW OTEYSCTBEHHON XHMUM;

3) JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBE/ICHHS,

- CIIOCOOHOCTH OIIEHMBATh CHUTYyallid, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSAMH, U

MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

IIEHHOCTH;

— TOTOBHOCTU OIICHMBATh CBOE IMOBEJCHHE M TOCTYNKH CBOMX TOBApUIIEH C TO3MIIHIA

HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ITHX MOCTYIIKOB;

4) (opMHUpPOBaHUS KYJbTYPbI 310POBbSI:

— MOHMMAaHUS IIEHHOCTEH 3J0pOBOro W 0Oe30macHoro obpasa KU3HU, HEOOXOTUMOCTH

OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

— coOnrofeHus MpaBuil 0e30MacHOro0 OOpaIeHUs] ¢ BEIIeCTBAMHU B OBITY, MOBCEAHEBHOU

JKU3HU U B TPYIOBOU JIESATEIHHOCTH;

- NOHMMaHHS [EHHOCTH TPaBWI WHAWBUIYAIBHOTO W KOJUIGKTUBHOTO 0OE30MaCHOTO

MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



- OCO3HAHHUS TOCJIEICTBUN U HENpPUATHS BPEAHBIX MPUBBIYEK (YIMOTPEOJIICHUS alKOroJs,
HAapKOTUKOB, KypeHUs);

5) TPYAOBOI0 BOCIIUTAHMS:

— KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKON eSITEeIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX JACSTEIbHOCTH;

- YCTAaHOBKM HAa aKTHBHOE YYacTHE€ B pEIIEHMM NPAKTHUUECKHUX 3a7ad COLUAIbHOMN
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

— MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MpOQeccuil pa3iuyHoOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

- YBa)K€HUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATEIbHOCTH;

- FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBUIYaJbHOM TpPaeKTOpUH OOpa30BaHMUs,
Oynyuieil mpodeccuu U peanu3aui COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) JKO0JIOTMYECKOr0 BOCIIMTAHMSA:

— 9KOJIOTHYECKH  IIeIeCO00pa3HOro  OTHOIIEHHS K  MpHUpoJAe, KaK  HCTOYHHKY
CyILIECTBOBaHUS KU3HU Ha 3€MIIE;

— MOHMMAaHHUSA IT00ATIEHOTO XapaKTepa SKOJIOTHYEeCKUX MPOoOieM, BIUSHIS S5KOHOMUYECKIX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEIbL;

- OCO3HAaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTMDKEHUMM XMMHMM Il pEIICHUS
BOITPOCOB PallMOHAIBHOTO MPUPOI0NOJIb30BAHNUS;

- AKTUBHOI'O HENPUATHUS JEHUCTBUMN, MPUHOCSIINX BpeA OKpYXKarollel MpUpoaHON cpere,
YMEHHMsI MPOTHO3UPOBATH HEOJIArONpPHUATHBIE IKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMbBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

- HaJIMYUS PA3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYNbTYpbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAIlPaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

- MOHUMAaHUs CIeNU(PUKH XMMHH KaK HAyKH, OCO3HaHHMsS €€ poiau B (HOPMHUPOBAHHH
paloOHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHUH LI€JIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHUpE KaK O €AUMHCTBE MPHUPOJbl U YEJIOBEKAa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHrny IpodieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

— yOSXKIIEHHOCTH B 0COOOW 3HAYMMOCTH XMUMHUHU JUUII COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3JJaHUU HOBOM 0a3bl MaTepHalibHOMN
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEeM YCTOMUHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M DKOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreYeHn: yCIOBHM YCIENTHOTO TPy/Aa U SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKJOTO WieHa
00111eCTBA;

- €CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAHHS CYIIHOCTM METOJOB IO3HAaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIh30BaTh MOTYyYaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHHMS SIBICHHHM OKPYXAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUsI 1e71aTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLINXCS JaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;



- CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BATh XHWMUYECKHE 3HAHUSA JJIs pelleHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIHIX;
— MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM S TEIIbHOCTH;
- TOTOBHOCTH M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUM 110 XHMHH B COOTBETCTBHHM C JKU3HEHHBIMH
NOTPeOHOCTSIMU;
- uHTEpeca K OCOOGHHOCTSAM TpyAa B pasiuyHbIXx cdepax mpodhecCHoHATLHOM
JIeATETLHOCTH.
MertanpeaMeTHble

MeTtanpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH YyUCOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.
1) NMO3HaBaTe/IbHbIe YHHBEpPCcAJIbHbIe yueOHble 1eiicTBHS:
- CaMOCTOSITENIFHO (POPMYIIMPOBAaTh M AaKTYaJIM3HPOBATH MpPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;
— OTIPE/ICIIATh IENU JCATCIIEHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUU WX JOCTHIKCHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;
— UCIIONIb30BaTh MPU OCBOCHHWU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XAapaKTCPHBIC IIPHU3HAKU HOHATHH WU YCTaHaBJIMBAaTb HX B3aNMMOCBA3b, HCIIO0Jb30BaTh
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u SIBJIGHI/Iﬁ;
— BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(UKAIMK BEIIECTB U XUMHYECKHX
pEeaKIuii;
— yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMU;
- CTPOUTh JIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIC, JIEIYKTUBHBIE, IO AHAJOTHUM),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS] B pacCMaTPUBAEMbIX SBIEHUSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;
- IMPUMCHATH B IMPOLCCCC MO3HAHMA, UCITOJIB3YEMbBIC B XUMUN CUMBOJIMYCCKHE (3HaKOBI>IC)
MOJIeJIM, TPeoOpa3OBhIBATh MOJENbHBIE MPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOMN)
pIIeMEHTa, XUMHUYecKas (Gopmysa, ypaBHEHHE XUMUYECKOW peakIMu — MPU PEIICHUU YU4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBIIEHUS XapaKTEPHBIX MPU3HAKOB U3YU4aEeMBbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;
— BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;
— dbopMyIupoBaTh eI W 3aJa4d HCCIEIOBAHUSA, WCIOIL30BAaTh TIOCTABIICHHBIE U
CaMOCTOSITENNLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;
- BJIaACTh HAaBbIKaMW CaMOCTOATCIBHOI0 INNIAHUPOBAHUA W MPOBCACHUA YUYCHHYCCKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IPOIIECCa, CaMOCTOSITENIEHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (HOpMyIHpoBaTh OOOOIIEHHS U BBIBOABl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM
pabore;
- npuoOpeTaTh OMBIT YYCHUYECKON HCCICIOBATEILCKOW W TMPOEKTHOW NESATEIbHOCTH,
MMPOSBJIATH CHOCO6HOCTL U TOTOBHOCTb K CaMOCTOSATCIBHOMY IIOUCKY MCTOAOB PCHICHUSA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHUS.
- OpUEHTUPOBAThCS B Pa3IMYHBIX MCTOYHMKAX HMHpopMaluu (HAy4yHO-TOMYJIspHAs
aUTepaTypa XHMHYECKOTO COJAEp)KaHWs, CIpaBOYHbIE mocobus, pecypcsl HWHTepHeTa),



AHATM3UPOBATh HWHMOPMAIIMIO PA3NUYHBIX BUAOB W (OPM TMPEACTABICHUS, KPUTHYCCKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

- dbopMynupoBaTh 3ampochl M MPUMEHATH Pa3IMYHbIE METOJbl MpPH IOUCKE M OTOOpe
uH(pOopMali, HeOOXOAUMOM /1JIs BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

- pUOOPETaTh OMBIT UCMOIB30BAHUSI HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMY IMpeacTaBIeHus HHPOPMAITUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

- UCIIONIb30BAaTh HAYUYHBIM $I3bIK B KAueCTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOU
uH(poOpMaIlMel: NPUMEHSATh MEXKIPEIMETHbIC ((PU3NYECKUEe U MATEeMAaTUYECKUE) 3HAKU H
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

— HCIIOJIb30BAaTh U MPeoOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

2) KOMMYHHUKATHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBHS:

— 3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYKIaeMON TEMBI B X0JI¢ TUAIOTa W/WIN JTUCKYCCHH,
BBICKA3bIBaTh HUJCH, (QOPMYIUPOBATH CBOM TMPEIJIOKEHUS OTHOCHUTEIHHO BBIMOJTHCHHUS
MPEI0KEHHOM 3a/1a4u;

— BBICTYIaTh C MPE3EHTAIell pe3yIbTaTOB MO3HABATEIHHOU AEATEIbHOCTH, MOJIYUYEHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBHIMOTHCHHH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOH pabOThl MO WCCISAOBAHUIO CBOWCTB HM3y4aeMBIX BEIICCTB,
peanm3any y4eOHOTO MPOeKTa M (HOPMYIIMPOBATH BBIBOJBI 1O PE3YJIbTaTaM IPOBEIEHHBIX
HCCJICIOBAHMM MyTEM COTTIACOBAHUS MMO3ULIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHCHUSIMH.

3) peryJisiTUBHbIe YHHBepPCAJIbHbIE YUeOHbIe 1elicTBUSI:

- CaMOCTOSITEIILHO TIAHUPOBATh M OCYIIECTBIISITH CBOKO MO3HABATEIBHYIO JCSTEIBHOCTD,
ompenenss e€ NeNu W 33aJlaud, KOHTPOJIUPOBATh M IO Mepe HEOOXOJIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alNrOpuUTM JEUCTBUN TMPU BBHIMOJIHEHUU YYEOHBIX U MCCIEAOBATEIbCKUX 3aj1ad,
BbIOUpaTh Hanbomee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C y4ETOM MOMyYeHUs] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUUYECKUX PEAKIIUX;

- OCYIIECTBIISITh CAMOKOHTPOJIb CBOEGH JESTEILHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOIIEHKH.

IIpeamerHsbie

- c(hopMUPOBAHHOCTH MpEICTaBICHUI 0 XUMHYECKON COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpa, POJIM XUMUU B T[O3HAHWUU SIBJICHUA MPHUPOJABI, B
(GOpMUPOBAHUM MBIIUICHUS W KYJIbTYphl JHUYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH,
HEOOXOUMOM AJIs pelIeHHs MPAKTUYECKHUX 3a7a4 M YKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO M IPUPOHOH cperie;

— BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIHE
MOHTHS (XUMUYECKUI AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YIJICPOJHBIH  CKEIeT,
(GyHKIIMOHATIBHAS TPYIIA, PaJWKal, H30MEPHUsS, U30MEpbl, TOMOJOTHYCCKUI PsIJI, TOMOJIOTH,
YIIIEBOIOPOAbI, KHUCIOPOJ U a30TCOAEpIKAIIUE COCIUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHS OPTraHUYECKUX
BemectB  A.M. bByriepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIS)KAIIME B OCHOBE MOHHMAHHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOIOTHUECKUE CBEICHUSI O CBOMCTBAX,



coCTaBe, IMOJyYeHHMH M OE30MacHOM HCIIOJIIb30BAHUU Ba)KHEHIINX OpPraHMYECKHX BEIIECTB B
OBITY M IPAKTHUYECKON JEATEIILHOCTH YEIOBEKA,;

- cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISTH  XapaKTepHblE  MPU3HAKU  IOHATHIH,
YCTaHaBIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IMOHSATHS IPU ONUCAHUU
COCTaBa, CTPOCHHMS U MIPEBPALLECHUI OPraHUYECKUX COEAUHEHHI;

- c(OpMHUPOBAHHOCTh YMEHHIl MCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) GOpMyT OpraHUYeCKUX BEIIECTB
Y YpPaBHEHUN XUMHUYECKHX pEaKlUi, U3roTaBIMBaTh MOJEIN MOJIEKYJI OPTaHUYECKUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

- cOpPMUPOBAHHOCT, ~~ YMEHUH  YCTaHaBIMBaTh  MPUHAAJICKHOCTh  HM3YUEHHBIX
OpPraHMYeCKHUX BEIIECTB 10 HMX COCTaBy W CTPOCHUIO K ONpEAeNEHHOMY Kiaccy/rpymie
COEJIMHEHU N (yrieBoaopo/sl, KHCIIOpOJL u a30TcojepxKallue COEIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS 110 CUCTEMATHYECKONH HOMEHKJIAType
(IUPAC), a Takke NpUBOJAUTH TPUBHAJIbHbIE HA3BAHUS OTIEIbHBIX OPraHUYECKUX BEILECTB
(3TWIIEH, TIPONWIICH, aUeTHIEeH, JTHICHIJHMKONb, TIUIepuH, ¢eHon, Qopmanbaern,
aneTaibAerusl, MypaBbUHAs KHUCIOTAa, YKCYCHAs KHCIIOTA, OJICMHOBAs KHUCJIOTA, CTEAPUHOBA
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, LeJUTI0JI03a, TIUIH);

— c(OpPMUPOBAHHOCTh YMEHHS ONPENENIATh BUABl XUMHUYECKOW CBSI3M B OPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

— c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A.M. byriepoBa nysi 0ObsCHEHHsSI 3aBUCUMOCTHA CBOWCTB BEIIECTB OT MX COCTaBa W
CTPOEHMUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

- c(OpMUPOBAHHOCTh YMEHHMI XapaKTepuU30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX IPEICTaBUTENEH pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTan, sTaH, OSTWIEH, NPOINWJEH, ameTwieH, OyraaueH-1,3, mermnOyramauenl,3, OeHzodm,
METaHOJ, ATaHOJ, ITHJIEHTIUKOIb, TTUIEPUH, (PEHO, alleTaableru, MypaBbUHas U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IIeJUII003a, aMHUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKHUX PEAKIUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

- c(OPMHUPOBAHHOCTh YMEHMS XapaKTepU30BaTh HCTOUYHUKHU YIJIIEBOJAOPOAHOIO CHIPbS
(He(Th, TMPUPOAHBIM Ta3, yroib), CIOCOOBI UX MEPepabOTKU U MPAKTHUUYECKOE IMPHUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

— c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTAa PEAKLUUU IO HM3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);

- c(hOpMUPOBAHHOCTh yMEHHUH BJIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIAX
Hay4HOT'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUHU MPU U3YYEHUH BEIIECTB U XUMHUYECKHUX SBJICHHUM
(HabmofieHne, M3MEpEeHHe, OJKCIEPHUMEHT, MOJEIMPOBAHUE), UCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEIIECTBAMHU U MX IPUMEHEHUEM;

- c(hOpPMUPOBAHHOCTh YMEHHUI COOMIOIATh MPaBUIIa TIOJIB30BAHUS XUMUYECKON MOCYI0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MTpaBHUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

— c(OpPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBIIOJHATH XUMHYECKHNA HKCIEPHUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BEIECTB IIPU HarpeBaHUM, MOJYyYEHHE 3TUICHA U U3YYEHHE €ro

CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHMYeCKUX BEILECTB, JEHATypauus ONKOB IpHU
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HArpeBaHUU, IIBETHBIC PEAKINK OEJIKOB) B COOTBETCTBHH C MPABUIAMH TEXHHKH OE30MACHOCTH
npu OOpalleHUuH C BEIIECTBAMHU U JTAOOPATOPHBIM 0OOPYIOBAHHMEM, MPEACTABISATH PE3YJIbTATHI
XUMHYECKOTO J3KCIepuMeHTa B (OpMe 3amuCH ypPaBHEHUW COOTBETCTBYIONIMX pEAKIHMA |
(GbopMyIMpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;
— c()OPMUPOBAHHOCTh YMECHHI KPUTHYECKH AHAIU3UPOBATh XUMHUYECKYIO WH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeCTBa MaccoBOi nHpopmaiuu, IHTepHET U Apyrux);
- c(OpMUPOBAHHOCTh YMEHHM CcOOJIOAAaTh MpaBHia SKOJIOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOWM JEATEIBHOCTH B IIENISAX COXPAHEHHUS CBOETO 3I0POBbS H
OKPY>KaIOIIe MPUPOJIHON CpeJibl, OCO3HABATh OMACHOCTh BO3/JICHCTBUS HA KUBBIE OPTaHU3MBbI
ONpeAcNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OPraHU3M
YeJI0BEKa;
- c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XHUMHYECKOW COCTaBIISIONICH E€CTECTBEHHO-
HAay4YHOW KapTUHBI MHPA, POJU XUMHH B IO3HAHMM SBJICHHN NPUPOIbLI, B (opMUpOBaHUHU
MBIIUICHUST U KYJIBTYPBI JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM IS
pelleHusT TPAaKTHYECKUX 3a7ad M OSKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEE;
- BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpPAsl BKJIOYAET: OCHOBOIIOJArAOIINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHbBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIpHBI 00BEM, BalEHTHOCTh, 3JIEKTPOOTPUIATEIILHOCTD, CTETCHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAas, WOHHAsA, MeETAJIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasi  pemeETKa, TUIBl XUMHUYECKMX  pPEaKUul, pacTBOp, dSJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT TUCCOIMAIMSA, OKHCIUTENIb, BOCCTAHOBUTEIH, CKOPOCTHh
XUMHUYECKOW  pEeaklMM, XHWMHYECKOE€ paBHOBECHE);, TEOPUHM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON  Jauccoumalnuu, nepuoandeckuid 3akoH .M. MengeneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUsI M TPEBPAIICHHUS SHEPTHH TPH XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3BIK XHMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeXalyue B OCHOBE IMOHMMaHWS NPUYMHHOCTA M CHUCTEMHOCTM XHWMMUYECKHX SIBJICHUH,
dakTonornueckrue CBEJACHUS O CBOMCTBAX, COCTAaBE, MOTYYCHUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIOBEKA;
- chOpMUPOBAHHOCTh ~ YMEHHH  BBIBISATH  XapaKTepHbIE  TNPU3HAKKH  TOHSATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOIIME MOHSATUS NPU OMUCAHUU
HEOPTraHWYECKHUX BEILECTB U UX MPEBPAILLECHUN;
- c(hOpMUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMHUUYECKYIO CUMBOJIHUKY JIJISI COCTABIICHUS
dbopMyn BemIECTB W YpaBHEHUH XUMHYECKUX pEaKIHi, CUCTEMATUYECKYI) HOMEHKJIATYpPY
(IUPAC) u TtpuBHaibHBIE Ha3BaHWs OTICIBbHBIX HEOPTaHWYECKHX BEUIECTB (YrapHBIA ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BEeCTb, HErami€éHash U3BECTh, MUThEBas COAa, NMHUPUT U
Apyrue);
— c(OPMUPOBAHHOCTh YMEHUW OMpEAENsATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKHX JJEMEHTOB B COEAMHEHUSX PA3IMYHOIO COCTaBa, BHUJ XUMHUYECKOM CBSI3U
(koBayieHTHAasi, MOHHAs, METAJUIMYECKAasl, BOJOPOJIHASA) B COCAUHEHUSX, TUI KPUCTAJUIMUECKOU
PEIIETKY KOHKPETHOTO BElIecTBa (ATOMHAsI, MOJIEKYJIsipHasi, HOHHAs, METAJJINYecKast ), XapakTep
cpenbl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COETMHEHUI;
— c()OPMUPOBAHHOCTh, YMEHUW YCTAaHABIWBATh MPHHAJICKHOCTh HEOPTaHUYECKHX
BEIIECTB 0 MX COCTaBY K ONpeAeNEHHOMY KJacCy/Tpymmne coeIuHeHul (MpocThie BellecTBa —
MeTaJlJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCHBI, COIH);
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- c(hOpMUPOBAHHOCTh YMEHUW PACKpBIBaTh CMBICI Tepuoauyeckoro 3akoHa JI.W.
MenneneeBa U JEeMOHCTPUpPOBaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

- c()OPMUPOBAHHOCTh YMCHHM XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 nepuonoB [lepuoandeckoi cucteMbl XUMU4Yeckux 3semeHToB J[. M.
MenzesneeBa, HCIHONB3YS TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOUTAINY, «IHEPreTHUYCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS! CBOMCTB XHMHUYECKUX D3JEMEHTOB U HUX
COEIMHEHUI N0 nepuoaaMm M rpynmnam llepuoanueckoi cUCTEMbI XUMUYECKUX 3jieMeHTOB [1.1.
Menneneena;

- c(OpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEILECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHWYeCKMMH BEIIeCTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

— c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU MO0 PA3IUIHBIM
npu3HaKaM (YUCIy W COCTaBy pearupyroliuX BeHIECTB, TEIIoBOMYy 3(hdekTy peakiuw,
W3MEHCHUIO CTETICHEH OKHUCIICHHS 3JIEMCHTOB, OOPAaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);
— c(OpPMUPOBAHHOCTh YMEHUU COCTABIATH YpPaBHEHUS pEAKUUN pPa3IMYHBIX THUIIOB,
MOJIHBIC W COKpANIEHHBIC YpPaBHEHHUS pEaKIuidi HWOHHOTO OOMEHA, YYHTHIBAs YCJIOBHS, IPH
KOTOPBIX 3TH PEAKIIMH UIYT JI0 KOHIIA;

— c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKLUHU, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATh OIbBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHHMUECKUX BEIIECTB;

- c(hOpMUPOBAHHOCTh YMEHHM PAaCKPBIBATh CYITHOCTh OKHCIHUTEIHHOBOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

- c(OpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHW peakiuu
OT Pa3NUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIlHero Bo3jeiicteus (mpunuumi Jle Hlarense);

- c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKHUE TMPOIIECCHI, JICKAIIHE B
OCHOBE MPOMBINIJICHHOTO MOJYUYeHHUsI CEPHON KUCIOTHI, aMMHUaKa, a Takxke chOopMUPOBAHHOCTD
MpeCTaBlIeHUH 00 OOIMX HAyYHBIX MPUHIUIAX U SKOJOTHUYECKHX MpoOieMax XMMHYECKOTO
MIPOU3BOICTBA;

- c(OPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONsl BEUIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX
pEaKIusaX, Macchl BEIIECTBAa WM 00BhEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO d(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MACChl BEIIECTB, IPEBPAILECHUS U COXPAHECHUS YHEPTUH;

- c(hOpMUPOBAHHOCTh YMEHUI COOMIOIATh MPaBUIIa TOJIB30BAHUS XUMUYECKON MOCYI0N U
1ab0opaToOpHEIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpaIleHus C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

— c(OpPMHUPOBAHHOCTh YMEHHUH TIAHUPOBATH U BBIIOJHATH XUMHUYECKHNA HKCIEPHUMEHT
(paznoxeHue TMepoKcUIa BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa, OIPEACIICHHE CpPEeJbl
pPacTBOPOB BELIECTB C MOMOUIbI0 YHUBEPCAIILHOTO MHIMKATOPA, BIMSIHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIUH, peakluu HOHHOTO OOMEHa, KaueCTBEHHBIE pEeaKkIUuu Ha
cynb(ar-, kKapOoHaT- U XJOPUA-aHUOHBI, Ha KaTHOH aMMOHHS, PEUICHHE IKCIEPUMEHTaTbHBIX
3agau nmo Temam «Metamel» U «Hemeramnb») B COOTBETCTBUM C MpaBWJIAMU TEXHUKH

0€30macHOCTH TP OOpAIICHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYA0OBaHUEM, TIPEICTABIIATH
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pe3ysbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alKicCH YPaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

- c(OpMUPOBAHHOCTh YMEHHM CcOOJIOAAaTh MpaBHJa SKOJOTHYECKH IIeJIeCO00pa3HOro

IIOBCIACHHUSA B 6BITy n pr,I[OBOfI ACATCIIBHOCTH B LECIAX COXpPAaHCHUSA CBOCro 3J0pPOBbBA U

OKPY>KaIOIlle MPUPOJIHON Cpeibl, 0CO3HABATh OMACHOCTH BO3JICHCTBUSA Ha KMBbIE OpraHU3MBbI

ompeAeNEHHBIX BEIIECTB, MOHUMAsi cMbIcT Tokasatens [1JIK, moscHATh Ha mpuMepax CroCOObI

YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOT'O BOBZ[GI?ICTBI/IH Ha OpraHu3M 4CJIOBCKA,

B ¢QenepampHBIX W pErHOHATIBHBIX MPOLEIYpPaX OIEHKM KadecTBa 0Opa3oBaHMS
UCTIONB3YyeTCsl TepedeHb (KoaudukaTtop) pacmpeleNeHHbIX I0 KilaccaM IPOBEPSeMbIX
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIbHOM MPOTrPaMMbl CPEIHETO
o0u1ero o0pa3oBaHus U JIEMEHTOB COACPKAHUS 10 XUMHUU.

[IpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
obpazoBarenbHOl mTporpammsl (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

ITpoBepsiemble IpeIMETHBIE PE3YIbTAaThl OCBOEHNS OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHEr0 00111ero 00pa3oBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

CpopMUpPOBAaHHOCTh MPEJCTABICHUNA O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIM XMMHUHU B MO3HAHUM SBJICHHUU
NpUPOJbl, B (POPMUPOBAHUU MBIIUICHHS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOAMMOW AN pelleHus
MPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU cpene

1.2

Bnagenue cuctemMoll < XMMMYECKHMX 3HAHMM, KOTOpas  BKIJIIOYACT:
OCHOBOTIIOJIararoime MIOHSITHS (Monexyna, BaJICHTHOCTb,
NEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHMSI, XMMHUYECKasl CBA3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJISIpHBIH ~ 00BEM,  YIJIEpOAHBIM  CKEJeT,
(byHKIMOHATIbHAS rpymmna, panukarn, U30MepHsl, U30MEDBI,
TOMOJIOTMYECKUH  Psii, TOMOJIOTH,  YIJIEBOAOPOIBL, KHUCIOpPOI- U
a30Tco/iepKalllie COEAMHEHUs, OMOJIOTMYECKH aKTHUBHBIE BEILIECTBa
(yrneBoabl, >Kupbl, O€NKH), MOHOMEp, MOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIUHEHHUs); TEOPHUH M  3aKOHBI  (Teopus
XUMHUYECKOTO CTPOCHHSI opraHuyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHMS O CBOMCTBaxX, COCTaBe, IMOJy4eHHMH U  0Oe30macHOM
HCIIOJIb30BAaHNN BaKHEHIINX HEOPraHMYECKUX U OPraHMYECKHUX BEILECTB B
OBITY U IPAKTHUYECKOM JeATEeIbHOCTH YeJIOBeKa

1.3

CdopmMupoBaHHOCTh YMEHUN BBISIBIATH XapaKTepHbIE MPU3HAKHU MOHSITHH,
YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOILHE
NOHATHS TNPU  ONHMCAHUM  COCTaBa, CTPOEHUS W  IPEBpAIICHUN
OPraHUYEeCKUX COCIUHEHUHN

14

C(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIS
COCTaBIICHUS MOJEKYJIAPHBIX u CTPYKTYPHBIX (pa3zBepHyTOii,
COKpalIeHHOW) (opMya  OpraHMYECKHMX  BEIIECTB M  ypPaBHCHHUMU
XUMHUYCCKUX peaKHHﬁ, H3TO0TaBJIMBAaTh MOJICIN MOJICKYJT OPraHUYCCKHUX
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BEIIECTB JIISl WUIIOCTPAIIMA HMX XHMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHHIA yCTaHABIIUBATh MIPUHAIIC)KHOCTD
W3YYCHHBIX OPraHMYECKHX BEIIECTB 10 WX COCTaBy W CTPOCHUIO K
onpeIeICHHOMY KJlaccy (TpyIIe) COeMMHEHUI (YyTraeBOAOPObl, KUCIOPO/
U a30TCOJCPIKAIINe COCTUHEHHS, BBICOKOMOJICKYIISIPHBIC COCTUHCHU),
JaBaTh UM Ha3BaHUs 10 cuctematuyeckoi HomeHknatype (IUPAC)

1.5

ChopMupOBaHHOCTb YMEHMs ONPEAENATh BUAbI XUMHYECKOM CBSI3U B
OpPraHMYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopmupoBaHHOCTE YMEHUSI MPUMEHSTh: MOJOXKCHHSI TEOPUU CTPOCHHS
oprannueckux BemecTB A.M. ByriepoBa nnsi oOBbsICHEHHS] 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT MX COCTaBAa W CTPOEHUSA; 3aKOH COXPAHECHHS MaCChI
BEILIECTB

yI‘J'ICBO,I[OpOI[BI. KHCJ’IOpOI[COI[Gp)KaH_[I/Ie n a30TCoACPIKAIIUC
OpraHn4€CKrUC COCAUHCHM. BI:ICOKOMOHGKy.]I?IpHBIe COCOAMHCHUS

2.1

CpopMUpPOBAaHHOCTP YMEHHH NPUBOJIUTH TPHUBUAIBHBIC  Ha3BaHUS
OTJENbHBIX OPraHUYEeCKUX BEIIECTB (ITHJICH, TMPOMUIIEH, AalleTUJICH,
STWICHTJINKOJIb, TJIHICPUH, (EHON, (QOpMAIBICTHI, AaleTaTbICTH]I,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJOTa, OJEUMHOBas  KHUCIOTA,
CTeapHHOBAsl KMCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, IeJUTI0II03a, TIUIHH)

2.2

CpopMUpPOBAaHHOCTP yYMEHUW  XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
¢buznueckue W XHMHYECKHWE CBOICTBAa THUMHMYHBIX MpEICTaBUTENEH
pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIEeCTB (METaH, JTaH, JTHUJIEH,
MpoMuJeH, aneTuineH, OyramueH-1,3, wmerunOyraguen-1,3, OeHzodn,
METaHOJ, JTaHOJ, JTHJICHIJIMKOJIb, TJIMIEPUH, (EHOJN, aleTalbIACTU/I,
MypaBbMHAasg M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal, LeJUIi03a,
aMUHOYKCYCHasl KHCIJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh TI'E€HETHYECKYIO CBSI3b
MEXy TUIIUMYHBIMU MIPEICTABUTENSMH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEUIECTB YPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHYECKMX pPEaKIHUil ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaATh MCTOYHUKHI
YTJIEBOJIOPOIHOTO CHIphsl (He()Th, MPUPOIHBIA Ta3, Yrojib), CIIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHS U )KU3Hb. PacueTnbl

3.1

ChopMHUpOBAaHHOCTh, YMEHUW BJIAJIETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
METOAaX HAYYHOTO MO3HAHHUA, UCIOJb3YEMBIX B XUMHHM NIpPH H3YUYECHUU
BEIIECTB W  XMMHYECKMX sBJICHUN  (HAOMIOJCHHWE, W3MEpEHUeE,
SKCIEPUMEHT, MOJEIMPOBAHUE), MCIOJb30BaTh CUCTEMHBIE XHMHUYECKHE
3HaHUA U1 NPUHATHS PEHICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEILIECTBAMH U UX TPUMEHEHUEM

3.2

ChopmupoBaHHOCTE  yMEHHI  COONIOATh  TpaBHIa  IOJB30BaHUS
XUMUYECKOH TIOCYAOM U J1abopaTOpHBIM O0OpYJOBAaHHWEM, a TakKXKe
IpaBujia 06paH_[CHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKHUAMU I10
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BBITTOJIHEHU IO na6opaTopHHx XHUMHYCCKHUX OIIBITOB

3.3

ChopMHPOBAaHHOCTh YMEHHUIl IUIAHUPOBATh W BBIMOJIHATH XMUMHYCCKHIA
SKCIEPUMEHT (TMPEBpAIEHUs OPraHUYECKUX BEIECTB IPHU HArpeBaHUW,
MOJyYeHHE JTHJICHA W M3YYCHHE €ro CBOMCTB, KAueCTBEHHBIC DPEaKI[HH
OpraHn4YC€CKUX BCHICCTB, ACHATYypaLUsd 6GHKOB IIpyu Harp€BaHWH, IBCTHLIC
peakiuu OCIKOB) B COOTBETCTBHM C MPABUIIAMH TEXHUKH OE30MACHOCTH
npu  OOpalieHHH C BEHIECTBAMU U JIA0OPATOPHBIM 0OOPYIOBAHHEM;
NPEACTABIATh PE3yIbTaThl XUMHUECKOTO IKCIIEpUMEHTa B (hOpME 3amucu
YpaBHEHHH COOTBETCTBYIOIIMX pPEaKUUH H (HOpMYIHPOBATH BBIBOABI HA
OCHOBE 3THX Pe3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS MO XMUMHYECKUM
ypaBHEHHsIM (Macchl, 00bEeMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WIIH
MPOJYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00beMy, KOIMYECTBY OJJHOTO U3
HCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN)

3.5

ChopMupOBaHHOCTb YMEHHM KPUTHYECKU aHAIM3UPOBATh XMMUYECKYIO
nH(OPMAIIHIO, TIOTYYaeMYI0 U3 Pa3HBIX HCTOYHHKOB (CPEICTBAa MAcCOBOM
uHdopmanuu, cetb HTEpHET U Ipyrue)

3.6

CdhopMHUpPOBaHHOCT,  yMEHHMH  cOONIOJaTh  MpaBWIa  JKOJOTHYECKU
11eJ1eco00pa3HOro MOBEACHHS B OBITY M TPYAOBOU NEATEIHHOCTH B IIEISAX
COXPaHCHUsS] CBOErO 3JI0POBbsi U OKPYKAIOLIEH MPHPOIAHON Cpelbl,
OCO3HaBaTh OITIACHOCTH BOSI[CﬁCTBHSI Ha JXUBBIC OPraHUu3Mbl OIIPCACICHHBIX
OpPraHMYeCKUX BEUIeCTB, MOHMMasi cMbicn mokaszarens [1JIK (mpenensHo
JOMYCTUMOW  KOHIEHTPAIMH), TOSICHATH HAa TpUMEpPax CHOCOOBI
YMEHBIIICHUS U MPEJOTBPAIIEHHS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M
JeoBeKa

— IIpoBepsiembie a1emenThI conepskanus (10 kmacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

TeOpeTI/I‘leCKI/IC OCHOBBI OpraHquCKOfI XUMHU

1.1

IIpeamer opraHM4ecKkOl XMMHM: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYCHUE B
ITOJIy4YEHUN HOBBIX BEIIECTB M MaTepHaloOB. TeOopHs CTPOEHUS OpPTraHWYECKHUX
coequHeHnit A.M. byTnepoBa, €€ OCHOBHBIE ITOJIOXKEHUS

1.2

CtpykTypHble (QOPMYJIBI OpraHMYECKHX BeIIeCTB. [OMOJOTrHs, H30MEpHs.
XuMuyeckasi CBS3b B OPraHMYECKUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBienue o KinaccupUKAIMU OPraHUIECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpPraHn4CCKux COCIII/IHCHI/Iﬁ (CI/ICTeMaTI/I‘-ICCKaSI) U TPUBUAIBHBIC
Ha3BaHUS Ba)KHEHUIITHNX HpC}ICTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHH psifl. MeTaH 1 3TaH - MpOCTEeUIne
MPEICTABUTENIM AaJKAaHOB: (U3WYECKUE M XUMHUYECKHE CBOWCTBA (peakiuu
3aMelIeHUs U TOPEHUs), HaXOXKACHHUE B IPUPO/IE, TIOTyUEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psAx. OTHUIEH U IPOINUIEH -
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MPOCTEHIINE MPEACTABUTENN aJIKEHOB: (U3MUecKHe M XHUMHUYECKHE CBOWCTBa
(peakuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUAPATALMH, OKHUCICHUS U
MOJIMMEPH3AIIH ), TOJy4YeHUE U IPUMEHEHHE

2.3

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus nojuMepusanuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHIA psAl. ALIETHIIEH -
OPOCTEHINMI IPEICTaBUTENb aIKHHOB: COCTaB, CTPOCHHE, (U3NYECKUEe W
XMUMUYECKHE CBOMCTBA (peakiui THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATALIUH,
TOpEHUs), MOTydeHNUE U IPUMEHEHHUE

2.5

Apenbl. benzon: cocraB, crpoeHue, ¢GU3NUYECKME W XHMHUYECKHE CBOWCTBA
(peakuuy raJloreHUpOBaHUs U HUTPOBAHUS ), IOJYUEHHE U pUMeHeHue. Toiyod:
COCTaB, CTpOEHME, (HU3UUECKHEe M XMMHUYECKME CBOWCTBA  (peakuuu
raJIOTEHUPOBAHUSA W HUTPOBAHMS), NOJyYEHUE MU IMpPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTnyeckas CBS3b MEXIY YIVIEBOJOPOJAMH, NPUHAIISKAIIUMU K
Pa3IMYHbIM KJ1accaM

2.6

IIpuponHblE HMCTOYHHMKHM YriaeBOAOpOnoB. IlpupomHbIi ra3 © INONyTHBIE
HedTsanble ra3pl. HedTs u ee mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
[IEPETOHKA, KPEKUHI (TEpMUYECKUH, KaTaauTHYecKuil), nupoius3. [IpoaykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBbII
YTOJIb U IPOJYKTHI €T0 NepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE COIUPTHI. METaHOI U 3TaHOJI: CTPOEHUE, (PU3HUECcKHe
U XUMHMYECKHME  CBOWcTBa  (peakMu ¢  aKTMBHBIMM  MeTaulaMy,
raJIor€HOBOJIOPO/IaMU, TOPEHHUE), TNpUMEHEHHe. BoaopoaHble CBA3M MEXAY
MOJIEKYJIaMHM cIUPTOB. [leiicTBHE MeTaHOJa M JTAaHOJIA Ha OPTaHHU3M 4YEJIOBEKa.
MHoroaroMHble CIUPTHL. DTUIICHTIMKOJIb U TIUIEPUH: CTpOEHUE, (PU3NUYECKUE U
XMMHUYECKHe CBOMCTBa  (B3aMMOJEHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHAasl PeakIysi Ha MHOroaTOMHbIE CIHPTHI). JlelicTBUEe Ha OpraHu3M
yenoBeKa. [[puMeHenne rauneprHa U 3TUICHIIIKOIIS

3.2

@deHod: CcTpoeHHE MOJEKyNIbl, (U3MYecCKHe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penomna. [Ipumenenue dpenomna

3.3

Anpaeruabl U KeToHbl. PopManbIerul, aleTalbAerua: CTpoeHue, (u3nIecKue u
XUMHUYECKHE CBOWCTBA (pEaKLUU OKHUCIEHMS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE
peaxkuun), noy4eHrue u NpuMeHeHue

3.4

OAHOOCHOBHBIE TpeielbHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs U yKCyCHas
KHUCJIOTBI: CTpOeHHe, (pU3nuecKue M XMMHUYECKHe CBOMCTBa (CBOiicTBa, oOuue
JUIS KJlacca KHUCJIOT, peakluus dSTepuHKanuu), MOJydyeHUE MU TNpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsE KUCIOThHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbljIa Kak cOJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOILEE JIeHCTBHE

3.5

CrnoxHble 3QHUPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ' MAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['mapomms xupos. [Ipumenenue xupos. buonorundeckas poib
AKHUPOB

3.6

VYrneBoabl: cocTaB, KilacCU(PUKALUS YIIIEBOAOB (MOHO-, - M TOJHCAXAPUIbI).
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['moko3a - mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
(du3nUecKne W XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE C THUAPOKCHUIOM MEIU
(IT), okuciieHne aMMHAYHBIM PAcTBOPOM OKcuia cepedpa (I), BoccraHoBIEHUE,
OpO’KEHHE TIIIOKO3bI), HAXOXKJICHUE B MPHUPOC, NMPUMEHEHHE, OUOIOTHYecKas
poib. DotocunTe3. PpyKTO3a KaKk M30Mep MIOKO3bl. Kpaxmai u memntono3a Kak
npupoaHbie monmuMepsl. CTpoeHHME Kpaxmajaa M IEeUToNIo3bl. Du3MYeckue u
XUMHAYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, Ka4eCTBEHHAs PEAKIIHS C HOIOM )

A3OTCO,Z[€p)KaH_II/IC OpPraHu4€CKUeC COCANHCHUA

4.1

AMUHOKHCIIOTBI KaK aM(OTepHbIe OpraHWYecKHe coeAuHeHHus. Du3nueckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha IpuMepe INMLIMHA). buonormueckoe
3HaYEHUE aMUHOKHUCIOT. [lenrTu el

4.2

benkn kak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HCpBI/I‘-IHaFI,
BTOpHUYHAasA U TpETUYHAsA CTPYKTYypa 0enkoB. XMMHUYECKHE CBOKMCTBA OEJIKOB:
TUApOJIn3, A€HaTypalusd, KaYCCTBCHHBIC pCAKIIMKU Ha Oenku

BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS

5.1

OcHOBHbIE MOHSTHSI XHMHUU BBICOKOMOJIEKYJSPHBIX COEIUHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINH, CPEIHSASA MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUHN -
MOJIMMEPHU3aLMsl U TIOJTMKOHIEH AU

5.2

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIECTB W HX IIPEBPAIICHUN:
03HaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4yykoB. [loirydeHre CHHTETUYECKOrO KaydyKa U pe3UHbI

— TIlIpoBepsiemble TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
— o0pa3zoBarenbHO# nporpammsl (11 kiacc)

Kon

IIpoBepsiemble IpeMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

IMPpOBEPACMOT0 06p330BaTeHBHOﬁ IporpaMmbl CpEaHECTO O6IJ.ICFO O6pa30BaHI/IH

pe3ynbTara

1

TeopeTndyeckre OCHOBbI XUMUHU

11

Bnanenue cucteMoM XMMHYECKMX 3HAHWH, KOTOpas  BKIJIKOYAET:
OCHOBOIIOJIAraife MOHATUS (XUMHUUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obojouka aroma, s-, P-, d-dMeKTpOHHBIE OpOWUTATM aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTh, CTEIIEHb OKHUCIICHHUS,
XUMUYECKass CBsA3b, MOJb, MOJSIpHAs Macca, MOJSIPHBIA 0O0BeEM,
KpUCTAJUIMYECKasl PElIeTKA, THUIbl XUMHUUYECKUX PEAKUUN (OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, 9K30- W DJHIOTEPMHYECKHE, PEAKIMH HWOHHOTO
oOMeHa), pacTBOp, DJIEKTPOIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTHUUYECKAS
JIUCCOLMAIs, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOU
peakiuy, XHUMHUYECKOE paBHOBECHUE); TEOPHUM M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON  auccouuanuu, Ilepmogmueckuin  3akon  J[.U.
MeHpeneena, 3aKOH COXpaHEHUs MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, (AKTOJOTUUYECKHUE CBEIICHUS O CBOMCTBAX,
cocTaBe, TIONyUYeHUH U OE30MAaCHOM HCIIONB30BAHUHM  BAKHEHIIINX
HEOPraHWYECKHX BEIIeCTB B OBITY W MPAKTHUYECKOW JEATETbHOCTH
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YCJI0BCKAa

1.2

ChopMupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHble MPU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX TOHATUM, MPUMEHSATH COOTBETCTBYIOIIHE
MOHSATHS [IPH OMHCAHUU CTPOCHMSI U CBOMCTB HEOPTaHUYECKUX BEIIECTB U
WX T[peBpalleHUH; BBIABIATH B3aUMOCBA3b XWUMHUYECKMX 3HAHUU C
MOHATUSIMH U MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BJIa[[eHI/Ie OCHOBHBIMM MCTOAAMU HAYYHOI'O IIO3HAHUA BCHICCTB H
XUMAYECKHX  SIBJICHWH  (HAONIOJCHWE, W3MEpPEHHE, OKCIICPUMEHT,
MOJICJIUPOBAHNE)

1.4

ChopMupoBaHHOCTE YMEHHI OMNPENENATh BaJCHTHOCTh M  CTENCHb
OKHCJICHUSI XMMHUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PaA3JIMYHOIO COCTABa,
BHJI XUMHYECKOM CBs3M (KOB&JICHTHAs, WOHHAs, MeTaJuIMYecKas,
BOJOPOJHAs) B  COCOUWHEHUSX, THUIl  KPUCTALIUYECKOW  PEIICTKH
KOHKPETHOTO BEILIECTBA (aTomHas, MOJIEKYJIIpHAS, HMOHHas,
MeTaJlJT4ecKast)

1.5

ChopmupoBaHHOCT, YMEHUH ONpENeNsaTh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

CpopMUpoBaHHOCTH YMEHUS KIACCU(DUIIMPOBATH XUMUUYECKHUE PEAKIIUU 110
pa3IMYHBIM TpU3HAaKaM (YHCITy U COCTaBy pEardupyroliiuX BeIIeCTB,
TerioBoMy 3(G(dEKTy peakiuy, W3MCHCHHI0 CTENCHEH OKHUCIICHHS
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTABIATh YPAaBHEHUS peaKUil pa3InyHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHbIE YpPaBHEHMsI peaklMii MOHHOro oOMeHa,
YUUTBIBAs YCIOBHS, IPU KOTOPBIX ATH pEaKLUU UAYT 1O KOHIA

1.8

CchopMupoBaHHOCTh YMEHHMH TPOBOAMUTH PEAKLMHU, MOJATBEpPIKIAIOIINE
KAueCTBEHHBIH  COCTAaB  PA3JIMYHBIX  HEOPraHWYECKHMX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IMPHUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB

1.9

ChopMUpPOBAaHHOCTE yMEHUH pacKpbhIBaTh CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTQHOBUTENIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHHUS 3JEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

ChopMHUpPOBAaHHOCTP  YMEHHH  OOBSCHATH  3aBUCHUMOCTH  CKOPOCTH
XUMHYECKOHN peakinu OT Pa3INdHbIX (PaKTOPOB

1.11

ChopMUpPOBAaHHOCTE ~ yMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTHM OT BHEIIHErO0 BO3JEHCTBUS
(npunnun Jle Hlatense)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCTH YMEHUH pacKpbIBaTh cMbICT [leproandeckoro 3akoHa
JAN. MeHneneeBa W JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLIYIO,
OOBSCHHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITIH

2.2

ChopMUpOBaHHOCTh YMEHHH XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE
aTOMOB XMMMUECKUX 3J1eMeHTOB 1 - 4 nepuoaos Ilepuonnyeckoii cucteMsl
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xuMudeckux snemeHToB .M. MenaeneeBa, HCIonb3ys mousatus "s-, p-, d-
JJIEKTPOHHBIE  opOuTamu", '"sHeprermueckue ypoBHHU", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHUMHMYECKHUX DJIEMEHTOB M HX
COCIMHEHMM 10 1nepuojaM U rpymnaMm llepuoauyeckoidl  CUCTEMBI
xuMudeckux diaemenToB .M. Menaeneena

2.3

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MONTBEPXKIaTh  CYIIECTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HEOPraHUYECKUMU BEIIICCTBAMH c MTOMOIIBIO YpaBHCHHIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

2.4

CdopmupoBaHHOCTH YMEHHUH yCTaHaBIUBATh MIPUHA/IICKHOCTD
HEOPraHMYECKUX BEILECTB II0 HX COCTaBYy K OIPEAEICHHOMY KJIAcCy
(rpymmne) coeauHEHHWH (MPOCThle BEIIeCTBA - METAUIbl MU HEMETallbl,
OKCH/Ibl, OCHOBAaHMSI, KUCIIOTbI, aM(pOTEpHBIE THPOKCHU/IBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHUN UCTOIH30BATh XUMUYECKYIO CUMBOJIUKY JJIsI
cocTaBicHUS (OPMYNI BEIIECTB W ypPaBHEHUH XHMHUYCCKUX pPEaAKIIHA,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBuaibHbIE Ha3BaHUS
OTJIETIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIl ra3, YIJICKUCIIBIA Tas,
aMMUaK, rameHas U3BECTb, HEralleHasl U3BeCThb, IUThEBAs COMA, MMUPUT U

Apyrue)

2.6

CdopmMupoBaHHOCTh YMEHUN XapakTepu3oBaTh (OMHUCHIBATh) OOIIME
XMMHYECKHE CBOMCTBA HEOPraHMUYECKHUX BEILECTB Pa3JIMYHBIX KIIACCOB,
MOATBEP)KIAaTh  CYIIECTBOBAaHWE  TI'EHETHMYECKOM  CBSI3U  MEXIY
HEOpPraHUYECKUMU BELIECTBAMHU c IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PeaKuil

2.7

CdopMHUpOBaHHOCTh YMEHMH MJIAHUPOBATh M BBINOJIHATH XUMHUYECKUN
SKCHEPUMEHT (pa3jioKeHHEe TMEepOKCHAa BOJOpOJa B TMPUCYTCTBHH
KaTajau3aTopa, ONpEIeNIeHHE Cpelbl PacTBOPOB BEHIECTB C IMOMOILBIO
YHUBEPCAJIbHOIO HWHAMKATOpPA, BIMSHHUE pa3lIU4yHbBIX (aKTOPOB Ha
CKOpPOCTb ~ XMMMYECKOM  peaklMH, peakuud HOHHOro  OoOMeHa,
KayeCTBEHHbIE PEAaKLIMU Ha Cyjib(ar-, KapOOHAT- U XJIOPHUA-aHHOHBI, Ha
KaTHOH aMMOHMS, peIIeHHWEe OSKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM
"Metannel" u "Hemeramnel') B COOTBETCTBHUM C IpaBUIaMH TEXHUKU
0€30MacHOCTH TMpH OOpalleHHWH C BELIeCTBAaMH U J1JaOOpPaTOpPHBIM
000pyZI0BaHUEM; TPEACTABIATh PE3yJbTaThl XMMUYECKOTO SKCIEPUMEHTA
B ¢opMe 3anmucd  ypaBHEHUH  COOTBETCTBYIOIIMX  pEAKIHH |
(bopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE  yMEHHH  CcOONMIOIATh  TpaBHIa  MOJB30BaHUS
XUMUYECKON TIOCYOoW U J1IabopaTOpHBIM O0OpYJOBaHHMEM, a TaKKe
mpaBmiia 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKHUX OTIBITOB

2.9

ChopMUpOBaHHOCTh yYMEHHUI XapaKTepU30BaTh XUMHUYECKHUE MPOIECCHI,
JIC)KAIMME B OCHOBC IIPOMBIIIICHHOI'O TIIOJIYYCHUA CCpHOI71 KHCJIOTHI,
aMMHaka, a Takke CHOOPMUPOBAHHOCTh TMPEACTaBICHUN 00 00X
Hay4YHBIX IPUHIOHUIIAX U SKOJOTHYCCKUX HpOGJIeMaX XUMHUYECKOT'O
MIPOU3BOJICTBA
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XuMus ¥ kn3Hb. PacueTsl

3.1

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUH O XHUMHYECKOH COCTaBIISAIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHMpPA, POJIM XMMHMM B IO3HAHUU SIBICHUN
OpUpoAbl, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYPbl JHYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOJMMOM  uis  peuieHus
MPAKTUYECKUX 3a7ad U DJKOJOTHYECKH OOOCHOBAaHHOI'O OTHOIICHUS K
CBOEMY 3/I0pOBBIO U IIPUPOJIHON cpene

3.2

ChopMHPOBaHHOCT, YMEHHMH KPUTHYECKH AHAIN3UPOBATH XHMHYECKYIO
nH(pOPMAIIHIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHHMKAIUH, ceTb IHTEpHET U Ipyrue)

3.3

ChopMHpPOBaHHOCTh ~ YMEHHH  COOJNIOJATH  MPaBUJIA  IKOJIOTHYCCKH
11eJ1eco00pa3HOro MOBEACHHS B OBITY M TPYAOBOU NEATETHHOCTH B IIEISAX
COXpPaHEHUsI CBOETO 370POBbsI U OKPYXKAIOIICH PUPOTHON CpeIbl

3.4

Oco3HaBaThb  OMNACHOCTh  BO3JICWCTBHS HA  JKUBBIE  OPraHU3MBbI
ONPEACIICHHBIX BEMIECTB, MOHUMas cMbIca nokaszarens [1/IK, moscHaTe Ha
mpuMepax CIocoObl yMEHBIICHUS U MPEIOTBPACHHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CpopMUpOBaHHOCTH YMEHUHN MPOBOJIUTH BBIYUCICHUS C HCIIOIH30BAHUEM
MOHATHSA "MaccoBas J0Js BellecTBa B pacTBope”, 00BEMHBIX OTHOIICHHUI
ra30B MPH XUMHYECKUX PEAKITUAX, MACChl BEIIECTBA WIH 00heMa Ta30B 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3
Y4acTBYIOUIMX B peakUWU BEUIECTB, TEIUIOBOrO 3¢ (eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHUs MacChl BEUIECTB, MpEBpaAlICHUS U
COXpaHEHUs SHEPTUU

— Ilposepsiemble aneMenThI conepkanus (11 xnace)

Kon

HpOBCpHCMHfI SJICMCHT COACPKAHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XuMHu4eckuil smeMeHT. AToM. Sapo aToma, M30TOMbBI. DJIEKTPOHHAS 000JI0UKa.
DHepreTHYecKue YpOBHH, MOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-3JIEMEHTBHI.
OcoOeHHOCTH pacIipe/ielIeHUs] JJIEKTPOHOB 10 OpOMUTAISIM B aTOMax 3J€MEHTOB
MEPBBIX YEThIpEX NMEPHOI0B. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

[Tepnonnueckuit 3akoH u lleproanyeckas cucremMa XMMUYECKUX d1eMeHToB J[. M.
MenpeneeBa. CBsa3p mnepuoanyeckoro 3akoHa M llepuoanueckoil cucTeMsl
xuMudeckux aeMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH HPOCTBIX U CJOXKHBIX BELIECTB IO TPYIMIaM M MEepUOJaM.
3HaueHue NEePUOINYECKOr0 3aKOHA B pa3BUTUH HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. Buapl XMMHYECKOW  CBS3U
(koBaJleHTHasi HeMOJspHas W TOJSApHAs, HWOHHAasA, MeTajuinueckas). oHsbr:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XUMUYECKON CBSI3U
(oOMeHHBIN U JOHOPHO-AKIIENTOPHEIN). BomopoaHas cBs3b
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1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEUIECTB OT THUIA KpUCTaNIMyecko pemeTkd. [loHATHEe O JOUCHEPCHBIX
cucteMax. VMcTuHHBIE M KOJUIOMJIHBIE pacTBOpPbL. MaccoBasi 10js BelIecTBa B
pacTtBope

1.6

Krnaccudukanusa Heopranmueckux coequHeHnii. Homenkinatypa HeopraHu4ecKux
BELIECTB

1.7

XUMHYecKasi — peaKIusl. Krnaccudukanuss ~ XMMUYECKUX  peaKIuil B
HEOPraHUYeCKOW M OPraHMYeCKON XMMHUU. 3aKOH COXpaHEHUsI MAacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPTUHU MPU XUMUYECKUX PEaKIUIX

1.8

CKOpOCTb pe€akuuun, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (1)aKTOp0B

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHOBecue. DakTopbl, BIUAIOIINE Ha
COCTOsIHME XuMHUecKoro pasHosecus. [Ipunnun Jle Hlarense

1.10

Onexrponutryeckas auccoruanus. CwibHble u ciabbie dnexTpoiuTel. Cpena
BOJHBIX PACTBOPOB BEINECTB: KHCIAs, HEHTpajabHas, IIejlouyHas. Peakiuu
HMOHHOTO OOMEHa

111

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. Ilonoxxenne HeMeramuioB B lleproanueckoi cucreMe XMMHUYECKHUX
anementoB J[.M. MenneneeBa 1 0COOEHHOCTH CTpO€HHsI aToMOB. dusnueckue
CBOWCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha IPUMeEpe KUCIOpOJa, CEpBI,

dbocdopa u yraepoaa)

2.2

XUMHYECKHUE CBOMCTBA BAaXXHEHUIIUX HEMETA/UIOB (TaJOT€HOB, CEphI, a30Ta,
dbochopa, yrmepoga W KpEeMHHA) M HUX  COCOUHEHHH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJOPOAHBIX coenuHeHui). [Ipumenenue
BaXXHEHIIINX HEMETAIJIOB U MX COCIMHEHUHN

2.3

Mertannsl. Ilonoxxenne wmertamnoB B Ilepuonmyeckoil cucrteMe XHMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS MEKTPOHHBIX 000JI0UEK
aToMoOB MeTayuioB. O6ume ¢uznyeckue cBoiicTBa MeTaysioB. CIuiaBbl METALIOB.
DIEeKTPOXUMHUYECKUH Psi/i HAPSKEHU METAJIIOB

2.4

XUMUYEeCKHEe CBOWCTBA BaKHEHIIMX METAIJIOB (HAaTpUM, Kalui, KaibIIHi,
MarHui, adlOMHUHUH, IIUHK, XpOM, JK€l1e30, MeIb) U UX coequHeHui. Obuue
CHOCOObI MOJTy4YeHHs] MeTaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNMYCCKUX BCHICCTB, IMPHHAJICKAIINUX K Pa3IMIYHBIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 0OeCNEYCHHHM JKOJIIOTUYECKOW, IHEPTeTUYECKOW M MHUIICBOU
0€30MacHOCTH, pa3BUTUU MeaulUHbL. [loHATHE O Hay4HBIX MeTOoAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN

3.2

[IpencraBnenus o0 OOMIMX HAYYHBIX MPUHLIMIAX MPOMBIIIICHHOTO MOIYyYeHHS
BOXHEHIIMX BelecTB. YeaoBEeK B MUpE BEIIECTB M MaTEpPUATIOB: BaKHEHIINE
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CTpOMTENIbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacku, CTEKJIO,
KepaMHKa, MaTepHalibl JJIS SJEKTPOHUKH, HAaHOMATEpHaJIbl, OPraHUYEeCKUue u
MUHEpaJbHbIE y100peHus

3.3 Xumus u 3J0pOBEE HYCJIIOBCKA: IIpaBuJiIa HCIIOJB30BaHUA JICKAPCTBCHHBIX

MpernapaToB, MpaBuiIa 0€30MacHOTO HCIIOJIB30BAHUS MPENapaToOB OBITOBON XUMHH
B [TIOBCE/IHEBHOM JKU3HU

JUis mpoBenieHHs €IMHOIO IoCyJapCTBEHHOIO 3K3aMeHa o xumuu (manee - EI'D mo
XMMHHU) HCTIONB3YyeTcs TepeyeHb (Koaupukarop) mpoBepsieMblx TpeOOBaHMU K pe3yiabTaTam

OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHON MpOrpamMmbl

9JICMCHTOB COACPKAHUA.

[TpoBepsiembie Ha EI'D o xumun TpeboBaHuUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI
cpenHero oomiero oopa3oBaHus

Kon
IPOBEPSIEMOTO
TpebOoBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHMUSI
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro 00IIero 00pa3oBaHus

1

Bianenune cucreMoil XMMUYECKUX 3HAaHUN, KOTOPAst BKIIIOYAET:

11

OCHOBOIIOJIATAIOIIME TMOHATHS (XMMHMYECKUH ODJIEMEHT, aTOM, M30TOIIBI,
3JIEKTPOHHAsT 000JI0UKA aToMa, S-, P-, d-dIEeKTpOHHBIE OPOUTAIM ATOMOB,
OCHOBHOE ¥ BO30YKIEHHOE COCTOSHHE aroMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTD, JJIEKTPOOTPHUIIATEILHOCTD, CTENEHb OKUCIICHHS, XUMUYECKas
ces3b (O~ wm T-CBA3D | gparmele cBsA3M), ruOpUAM3aNMsA ATOMHBIX
opOuWTanell, KpHUCTaJUIMYECKas peIleTKa, MOJIb, MOJIApHas —Macca,
MOJISIDHBIH  00bEM, MOJIApPHAs KOHLEHTPAIUS, PAcTBOPHI (UCTHHHBIE,
JIUCTIEPCHBIE  CHCTEMBI), KPUCTAUIOTHAPATBI,  YIIEPOIHBIA  CKEJIET,
(GyHKIMOHAIBHAS TPYIa, paguKal, H30Mepbl, CTPYKTypHas (opmyia,
n3omepus (CTpyKTypHas, TreoMeTpudeckass (LUC-, TpPaHCHU3OMEpHs),
TOMOJIOTUYECKHI  Psijl, TOMOJIOTH,  YIJIEBOJOPOMBI, KHUCIOPOA- |
a30TCOJEpIKAIME COEAUHEHHUs, OWOJNIOTUYECKM aKTUBHBIE BEILECTBA
(YyIJI€BOMIBI, KUPBI, OEJNKH), MOHOMEpP, MOJMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIADHBIE  COEMHEHHMS, KPEKUHT, pPU(GOPMHHT,  THUIIBI
XUMHUYECKUX pEaKimii (OKUCIUTENbHO-BOCCTAHOBUTENBHbIE, JK30- W
SHIOTEPMHMYECKUE, PEAKIMU HOHHOTO OOMEHA, TOMO- M TE€TEpPOTEHHBIE,
oOpaTuMble U HEOOpAaTHMBIE), PACTBOP, DIEKTPOIHUTHI, HEIIEKTPOIUTEL,
SJIEKTPOIMTHYECKAS JUCCOLMAINS, CTENEHb JUCCOLMAINM, OKUCIUTEID,
BOCCTAHOBHUTENb,  DJIEKTPOJIU3,  CKOPOCTh  XMMHYECKOM  peaKIluH,
XUMHUYECKOE PAaBHOBECHE)

1.2

TCOPHUH 1 3aKOHBI (Teopm[ XUMHUYECKOT'0 CTPOCHHUA OPTaHUYCCKUX BEIICCTB
AM. byrnepoBa, Teopus = DIEKTPOJUTUYECKON  JIHCCOLUALINH,
[Tepuonnueckuit 3axkon [[.M. MeHnneneeBa, 3aKOH COXPAaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUECKHE
3HAHUA, JIeKAIIMe B OCHOBE MOHMMAHHUSA MPUUYMHHOCTH M CHCTEMHOCTHU
XUMHUYCCKUX HBHGHHﬁ, COBpPCMCHHBIC MNPCACTABIICHUA O CTPOCHUU
BElIECTBa HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpEaACTaBICHUA (0) MEXaHUu3Max XHUMHUYCCKUX peaKHHﬁ,

cpenHero ooOmero oOpa3oBaHHs |
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TEPMOIUHAMHUYCCKUX U KMHCTUYCCKHUX 3aKOHOMCEPHOCTAX HMX IPOTCKAHMA,
0 XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(aKTONIOTHUECKUE CBEICHHS O CBOWCTBAaX, COCTaBE, IMIOJNIYyYCHUH U
0€30IIaCHOM  HCIIOJIb30BaHMM  BAXKHEMINMX  HEOpPraHUYecKux U
OpPTraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOHN IEATEILHOCTH YEIOBEKA

1.5

o0IIe Hay4HbIC MPUHIMIBI XHMHYECKOTO MPOM3BOJCTBA (HA TpUMEpe
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, NepepabOTKH
HetH)

ChopmMupoBaHHOCTH YMEHUI BBISBISATH:

2.1

XApPAKTCPHBIC IIPU3HAKU U B3aUMOCBA3b NU3YUCHHBIX HOHHTHﬁ, IIPpUMCHATDb
COOTBCTCTBYIOIIME IIOHATHA TIIpU ONHMCAHWK CTPOCHHA U CBOICTB
HCOPraHUYCCKUX U OPraHNYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XMMHUYCCKMX 3HAHUHW C MOHATHSAMH W IPEICTaBICHHUSIMH
IPYTUX TPEAMETOB I 0oJiee OCO3HAHHOTO IMOHUMAaHHUS W OOBSICHCHUS
CYIIHOCTH MaTepPHaIbHOTO SIMHCTBA MUPA

C(bOpMI/IpOBaHHOCTB YMCHHS UCIIOJIB30BATh:

3.1

HAaMEHOBAHMUS XMMHUYECKUX COCIMHEHHM MEXIyHapOJHOTO COHO3a
TGOpGTH‘-IGCKOfI u HpHKH&I{HOfI XUMHUHU U TpI/IBI/IaJII)HI)IG Ha3BaHUA BCUICCTB,
OTHOCSILIMXCA K M3YYEHHBIM KJIACCAM OPTraHUYECKUX M HEOPraHUYECKUX
COeIMHEHHNH

3.2

XUMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJIEHHUS (OpMYJT HEOPraHUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPALIECHHBIX U
CKEJIETHBIX) (POpPMYJI OPraHMUECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATH!

4.1

HEOpPraHMYeCKue BEIECTBA, CAMOCTOSTENBHO BBIOMPAaTh OCHOBAaHUS H
KpUTEPUH I KJIaCCU(PUKALUY U3YYaeMbIX XUMHUECKHUX OOBEKTOB

4.2

OpraHn4€CKUC BEIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBaHHA H
KpUTCPUHA IJIA Knaccn(bmcaunn HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3jINMYHBIM IpU3HAKaM (YUCIY W COCTaBY pPEArupyrolIMX BEIIECTB,
TeroBoMy d(dekTy peaknuu, HU3MEHEHUIO CTETNCHEH OKHCICHUS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopMUpOBaHHOCTb YMEHHSI XapaKTE€pPH30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y>KI€HHOM COCTOSTHUM) U MOHOB XUMHUYECKHX
aneMeHToB | - 4 nepuonos [lepuoanueckoii cucremsl .M. Menneneesa u
UX BaJICHTHbBIC BO3MOXHOCTH, UCIIONB3Ysl TMOHITHUS S-, P-, 0-3JIEKTPOHHBIE
opOuTaNu, S3HepreTuYecKre ypoBHU

ChopmupoBaHHOCTE yMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEIUHEHHH IO
MepUoIaM U rpyImam

ChopMUpOBaHHOCTb YMEHHUSI COCTABIATH YPaBHEHHUS XHUMHYECKHX
peaKuui ¥ pacKpbIBATh UX CYIIHOCTD:
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7.1

OKHCITUTENIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

yYpaBHEHUs peaKIUil pa3jJu4yHbIX THUIIOB; TOJHBIE U COKpaIICHHBIC
YpaBHEHUSI peakluii MIOHHOTO OOMEHa, YUMTHIBAsl YCIIOBUS, IPU KOTOPBIX
3TH PEaKIUU UAYT J0 KOHIA

7.3

peakuui TUApOIM3a, peaKUui KOoMIUIeKcooOpa3oBaHMs (Ha TMpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

8.1

Ha KOHKPETHBIX NPHMEPAX XapakTep 3aBMCHMMOCTH PEaKIMOHHOM
CIIOCOOHOCTH ~ OPraHHYECKMX COEIMHEHUM OT KpPAarHOCTH U THIA
koBasieHTHON cBsa3u (O~ m T-CBA3H)  piaymuoro BimsHUA aTOMOB M
IPYIII aTOMOB B MOJIEKYJaX, @ TaKKe OT OCOOEHHOCTEH peanu3amun
PA3IMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIIUH

8.2

XapaKTepHble XHMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHUH XUMUYECKUX PEAKLIUN

ChopmMupoBaHHOCTE YMEHHS XapaKTEpPH30BaTh COCTaB W BaKHEHIINE
CBOWCTBA BEIICCTB, NPUHANICKAINIUX K ONPEACICHHBIM KilaccaM |
TpynmnaM COeIWHEHUU (TPOCThIE BEIIECTBA, OKCHJBI, TUAPOKCUIBI, COJIH;
YIJIEBOJOPO/IbI, TPOCThIe 3(PUPBI, CIUPTHI, (HEHOJIBI, abJACTH/IbI, KETOHBDI,
KapOOHOBBIC KHCIIOTBI, CIOXKHBIC J(UPHI, >KUPBI, YIIIEBOABI, AMHUHBI,
aAMUHOKHCIIOTHI, OEJIKH)

10

ChopmupoBaHHOCTE YMEHHS TMPOBOAHWTH pPacyeTbl MO XUMHYECKUM
dbopmynaM U ypaBHEHUSM XHMHYECKHUX PEAKIUH C HCIOIH30BaHUEM
(bU3MYECKUX BEIUYHH:

10.1

Macchl (00beMa, KOJTMYECTBa BEIECTBA) MPOAYKTA PeaKIMU, €CIH OJHO U3
HWCXOJHBIX BEIIECTB JAHO B BHUJIE€ PACTBOpA C OMPEACIICHHONM MacCOBOM
J0JIEl paCTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MacCOBO# WJIH 00bEeMHOI A0JI1, BbIXOJa IPOAYKTAa pCaKnunu

10.3

Ter10BOTO A (deKTa peakui

10.4

00BbEMHEBIX OTHOIICHHI Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bragenne cucremoll 3HaHMHA O METOJAX HAy4HOTO IIO3HAHUS SBJICHHUU
MIPUPO/BI, UCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX M YMEHHE IPUMEHATH
9TH 3HAHUS MpPHU DKCIEPUMEHTAIBHOM HCCIIEJOBAaHUM BEIIECTB U JUIS
OOBSICHEHUS XHMHYECKUX SBJICHUH, MMEIOIIMX MECTO B HPUPOAE,
MPaKTUYECKON AESITETbHOCTH YEJIOBEKa U B MIOBCEHEBHOM KU3HU

12

ChopMHUpPOBAaHHOCTh YMEHHUS TNPUMEHATH (MCIOJB30BaTh) 3HAHHUS O
COCTaBE WM CBOWCTBAX BELIECTB JUI OJKCIEPUMEHTAJIBHOW IIPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW IPOTEKaHUS XMUMHYECKUX
peakuuii W TNPOTHO3UPOBAHUS BO3MOKHOCTEM HX OCYLIECTBIICHUS,
CUCTEMHbIE XMMHUYECKHE 3HAHMS Al OOBACHEHUS U TMPOTHO3UPOBAHUS
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SBJICHUH, HUMEIONIMX eCTECTBEHHOHAYYHYIO NPUPONY; M MPHUHITHUSL
TPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSIX, CBI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCT, YMEHUS IJIAHUPOBATH W MPOBOIAUTH XHUMHUYECKUN
IKCIIEPUMEHT (IOJIy4YCHHE ¥ HW3y4YCHHE CBOWCTB HEOPraHUYECKHX |
OpPraHMYEeCKUX  BEIIECTB, KA4yeCTBEHHBIC PEaKIUH  YIJICBOJOPOJIOB
Pa3IMYHBIX KJIACCOB U KHUCIOPOJCOACPKAIINX OPraHUYECKHX BELICCTB,
pELICHUE SKCIIEPUMEHTAIBHBIX 33144 110 PACIIO3HABAHUIO HEOPTaHMUECKUX
U OpraHMYeCKUX BEUIECTB) C COONIOJCHHEM IpaBWI OE30MacHOro
oOpamieHuss C BeIeCTBAaMH U Ja0OpaTOpHBIM  00OpPYZOBaHHEM;
(bopMyIUpPOBaTh LS UCCICIOBAHUS; MIPEACTABIATh B Pa3IMYHOi (hopme
pe3yNnbTaThl  OKCIIEPUMEHTA, AHAIM3UPOBaThb M OICHUBATh  HMX
JOCTOBEPHOCTh

14

ChopMHPOBAHHOCTh YMEHHsI OCYIIECTBISATH II€JCHANPABICHHBIA MMOMCK
XUMHAYECKON WH(POPMAIUU B Pa3IMUHBIX UCTOYHUKAX (HaydHast U y4yeOHO-
Hay4YHasl JIMTeparypa, CpeICTBa MacCOBOM MH(pOpMAIMHU, ceTh VHTEpHET U
Ipyrue), KPUTHYECKH aHaJIM3UpOBaThb XMMHMUYECKYK HH(OpMaluio,
nepepabaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHOM
yaeOHOM 3a1adeii

15

ChopmupoBaHHOCT, ~ YMEHHS  IPOTHO3UPOBATh, aHAIM3UPOBATh U
OIICHMBATh WH(GOPMAIUIO C TO3MIMH JKOJOTUYECKOW O€e30MacHOCTH
MOCNEACTBUI OBITOBOM M TNPOU3BOJCTBEHHON [EATEIBHOCTH YEIOBEKa,
CBSA3aHHOM C TmepepaboTKON BewiecTB; CHOPMUPOBAHHOCTb YMEHUMN
OCO3HAaBaTh OMACHOCTh BO3ACUCTBHS HA KUBBIE OPTraHU3MBbI OIIPEIEIICHHBIX
BEUICCTB, IIOHHMMAasA CMBICII ITOKa3aTeilsd HpGHGHBHOﬁ I[OHyCTI/IMOI\/JI
KOHIIGHTPALlMU, U MOSACHATh HAa MPHUMEPax CIOCOObI YMEHBIIEHHUS W
MIPEIOTBPALLEHHUS UX BPEIHOTO BO3JAEHCTBHSI Ha OpraHU3M YeoBeKa

— IlepedeHb 3J1eMeHTOB cojiep:kaHusl, NpoBepsieMbiXx Ha EI'D no xumun

Kon

HpOBCpHCMHfI SJICMCHT COACPKAHUA

TeOpCTH‘lCCKI/IC OCHOBBI XMUMHNH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENIb CTPOEHMsI aToMa. PacmpeneneHue
ANIEKTPOHOB IO JHEpreTHueckuM YypoBHAM. Kitaccupukanuss XuMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTeTHUECKUX YpOBHEW aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS aTOMOB. OJIEKTPOHHAS
KOH(UTrypanus atoMa. BaeHTHbIE 31€KTPOHBI

1.2

[lepuonnueckas cucremMa xumuyeckux odnemenTtoB JI.UW. Mengeneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOWCTB DJJIEMEHTOB M HMX COECAUHEHUNW IO
nepuojiaM M rpynmnaM. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHM, BBICIIMX OKCUJI0OB U TUIAPOKCHJIOB

1.3

BanenTtHoCTh. DnekTpooTpULIaTENbHOCTh. CTENEHb OKUCIICHUS

1.4

Buabl xumuyeckoi cBsi3u (KOBaJE€HTHAs, MOHHAs, METAJNINYECKasi, BOJOPOIHAS)
Y MEXaHU3MBI ee o0pazoBaHus. MeXMOJIEKYIsIpHBIC B3auMOJIeHCTBYS. BerecTra
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MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpPO€HHUs. THuIbl KPUCTANIMYECKUX
peleToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMUECKON pEeLIeTKI

1.5 Xumuueckass — peakuus. — Kmaccupukanms — XMMHYECKHMX — peakuuid B
HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPaHEHHUS MacChl BELIECTB

1.6 CKOpOCTh peakiuu, € 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.7 TemnoBbie 3¢ heKTh XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8 OOparumbie peaknuu. XuMHYeckoe paBHOBecue. akTopbl, BIUSIOIIKME Ha
cocTtosiHhe xuMuueckoro pasHoBecus. [Ipunnun Jle larense

1.9 Onexrponutuyeckas auccoruanus. CunbHble U cialble 37eKTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHUCJasg, HEWTpajbHas, uienodHasd. CTeneHb
nucconuanuu. Peakiy noHHoro oomMeHa

1.10 |T'mppomm3 coneir. MonHoe mpousBeneHue BoAbl. Bomopoausiii mokazarens (pH)
pacTtBopa

111 | Cnoco0bl BeIpaKeHHUS! KOHLIEHTPALIMKA PACTBOPOB: MaccoBasi J0Jisi pACTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHUEHTpauus. HachlllleHHble W HEHACHIILIECHHbIE
pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl

1.12 | OkuCIUTEIBHO-BOCCTAHOBUTEIbHBIC peakiuu. [loBeneHne BEMIeCTB B cpenax ¢
pa3HbIM 3HaueHueM pH. MeToibl 31eKTpoHHOro OanaHca

1.13 | DmekTpoiu3 pacTBOPOB U PACILIIABOB COJICH

2 OCHOBBI HEOPTAaHUYECKON XUMUU

2.1 Krnaccudukanus Heopranndeckux coennHeHuil. HomMmeHnknaTypa HeopraHn4eckux
BELIECTB

2.2 XUMUYECKHE CBOWMCTBA BAKHEHIIMX METAIJIOB (HATpPHUM, Kalui, KalbIIHi,
MarHui, aJlOMUHUN, IIUHK, XpOM, KeJie30, MeIb) U uX coeauHeHui. OOiue
CIOCOOBI OJTYYEHHUSI METAJIIOB

2.3 XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta,
dbochopa, yrmepoga M KpEeMHHA) M HUX  COECOUHEHHH  (OKCHIOB,
KHCIIOPOJICOAEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNHN)

2.4 ['eneTnueckasi CBsI3b HEOPTAHMUYECKUX BEIIECTB, MPUHAMJIEKAIINX K PA3TUUYHBIM
KJIaccam

2.5 Nnentudukanuss HeopraHM4ecKuX coefAuHeHui. KadecTBeHHble peakiuu Ha
HEOpPraHWYECKHE BEIIECTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMHH
3.1 OCHOBHBIE TOJIO)KEHHSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHUYEeCKHUX

coequHeHnii A.M. bytnepoBa. YrnepoaHslil CKEJIET OPraHUYECKOW MOJIEKYIIBI.
KpaTHocTh xumuueckoif casu, O~ u T-CBIA3M | gpd. sp2- sp-rubpuamsanum
opOuTasneii aToMOB yriiepo/a. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO
crtpoeHus Monekyi. ['omonoru. I'omonornueckuii psa. Mzomepus u uzoMepsl
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3.2

[Tonstue o  dyaknuonanmpHOM  rpynme.  OpueHTanoHHBIE 3P HEKTHI
3aMECTUTENEN

3.3

[IpencraBienre o KiacCH(pUKAMKM OPraHWMYECKUX BemecTB. HomeHkmarypa
OpTraHWYECKUX COCIMHECHHH (CHUCTEMaTHYeCKas) W TPUBHAIBbHBIC Ha3BaHUS
BOXKHEUIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOAHOpAIUKAIBGHBIH W  HMOHHBIA MEXaHW3Mbl peaknuu. [loHsTHE O
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

3.5

Ankanpl. XMMUYECKHE CBOMCTBA aJKAHOB: TAJIOTEHUPOBAHUE, JACTUIPUPOBAHUE,
TEPMHUYECKOE pa3JIOkKEeHHe, KPEeKHHT, Hu3oMmepusauus, ropenue. llomyuyenue
ankanoB. [luknoankanel. Crenuduka CBOWCTB I[HMKIOAIKAHOB C  MaJbiM
pazMepoM Iukia. Peakiuy npucoeIuHeHs 1 paAuKaIbHOTO 3aMeIIeHUS

3.6

AnkeHbl. XUMHUYECKUE CBOMCTBA: peakLUM MPUCOEIUHEHUs (raJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUIPOTraJlOT€HUPOBAHUE, TUIpATalusi), TOPEHUs, OKUCIECHUS U
noaumepusanuu. IIpoMblnuieHHble M J1a0OpaTOpHbIE CIOCOOBI MOJYYEHUS
AJIKCHOB

3.7

AskagueHbl. XHUMUYECKHE CBOMCTBA QJIKAJUEHOB: PEAKIUMU IPUCOCITUHEHUS
(rugpupoBaHHe, TaJOTEHUPOBAHUE), TOpeHHs U noiaumepusanuu. [lomyueHue
alIKaIEeHOB

3.8

Ankuabl. XMMHUYECKHUE CBOMCTBA: PEAKIIMU MPUCOETUHEHHUS (TalOT€HUpPOBAHHUE,
THAPUPOBAHUE, TUIpATAIUs, THIPOTAIIOTeHHPOBAaHKE) KaK CIOco0 MOJydeHus
MOJMMEPOB M JIPYTHX IMOJE3HBIX MNPOAYKTOB. Peakumm 3amemenus. ['opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHU IS CBAPKU U PE3KHU
MertauioB. [IpuMeHeHne anerniieHa

3.9

Apenbl. XUMHYECKHME CBOWCTBa O€H305a: peakIuu  DJIEKTPOPUIBLHOTO
3aMeIleHus, TNPHUCOeANHEHHUs (TMIpPUpPOBaHUE, TajoreHupoBaHue). Peakius
ropenns. OCOOEHHOCTH XHUMHYECKHUX CBOMCTB Toiyosa. [lomyuenue OeH3oa.
OCOOEHHOCTH XUMHUYECKHUX CBOHCTB cTHpona. Ilomumepuszamnus cTtupoda.
CrniocoObl MosTydeHus U NPUMEHEHUE apOMaTHUECKUX YIIIEBOJAOPO/IOB

3.10

Couptel.  [lpenenbHple  OJAHOATOMHBIE CIHUPTHL. XHMMHYECKHE CBOMCTBA!
B3aUMOJICHCTBME C HaTpUEeM KaK CIOCO0  YCTAaHOBJECHUS  HaJIM4YUA
THJPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHMs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropenus.
[lomyyenune »sraHONa: peakuuss OpOKEHUS TIIIIOKO3bI, THIpaTalys 3TUJICHA.
OTUJIEHITIMKONIb U TNIMLEPUH KaK IMPEICTABUTENH IMPEAEIbHBIX MHOTOaTOMHBIX
CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuud C HaTpUeM, THUIPOKCHUIOM
HaTpusi, Opomom). [lonyuenue peHomna

3.12

Anpaeruapl. XMMUYECKUE CBOICTBA MpPENENbHBIX albJIETHI0B: THIPUPOBAHUE;
KayeCTBEHHbIC pPEaKLUMU Ha KapOOHWIbHYIO rpynmy (peakius '"cepeOpsHoro
3epkana", B3aumoaeicTeue ¢ ruapokcuaom Meau (II). I[Momyuenue mpenenbHBIX
QIBJIETHJIOB: OKMCIEHUE CIUPTOB, TUApaTanus aueTuiaeHa. AIIETOH Kak
MpeicTaBUTENb KeTOHOB. OCOOEHHOCTH pEaKkIMu OKHCIEHUS alleToHa

3.13

KapOoHOBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA NPENETbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MYPAaBbUHON KHCIIOTHI.
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HonyquI/Ie nNpEaAcIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT: OKHCJICHHEC
AJIKAHOB, AJIKCHOB, ICPBUYHBIX CIHUPTOB, aJIbACTHUIOOB. Bricime MMpCaACIIbHBIC U
HEIIPCACIIBHEBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxusle >¢upsl U kupbl. CrocoObl MOMYYEHUS CIOXKHBIX IPHPOB.
OOpatumMocTh peakiuu sTepuduranuu. [IpuMeHeHHe CIOXHBIX 3(PHUPOB B
NUIIEBONH M TapPIOMEPHON NPOMBINIICHHOCTH. JKUpBI Kak CIOXHBIE 3(UPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAHUE, OKHCJIEHWE. ['Maponm3, WIM OMBUICHHE, >KUPOB Kak CI0co0

IIPOMBIINIJICHHOI'O ITOJIYUCHUSA COJIEHl BBICIINX Kap6OHOBBIX KHCIIOT. MBIHa Kak
COJIM BBICHIHNX Kap60HOBbIX KHUCJIIOT

3.15

XUMHYECKHME CBOMCTBA IJIIOKO3Bl: PpEAKIUU C Y4aCTUEM CIHUPTOBBIX H
aJIBJIETUAHOM TpYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe IIIOKO3bI, ee
3HAa4YEeHUE B JKU3HEAEATEIIbHOCTU OpraHusma. Jlucaxapuasl: caxaposa, MaabTo3a.
BoccranaBnuBaroniyie M HEBOCCTaHABIMBAIOLIME Jucaxapuabl. ['uaponus
nucaxapunoB. [lomucaxapuapsl: kpaxmai, riukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMania, IJIMKOT€Ha W LeJUIoj03bl. Pu3nueckue CBOWCTBA Kpaxmana H
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBAa Kpaxmana: TUAPOJIU3, KadyeCTBEHHas
peaknust ¢ MoAoM. XMMUYECKHE CBOMCTBA LEJUIIOIO3bI: TUAPOIU3, MOIYYEHUE
3¢upoB wnemwmono3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIHN 1IEJIK)

3.16

AMHHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMU C BOJOH, KMCIOTaMHU,
peaKum[ FOpeHI/IfL AHI/IJII/IH KakK HpeI[CTaBI/ITeJ'II) ap0MaTI/I‘-ICCKI/IX AMUHOB.
XUMUYEeCKHE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOMN
BOJIOM, okucieHue. [lomyyeHne amMuUHOB QJIKWJIMPOBAHMEM aMMHUaKa U
BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YTIE€BOAOPOIOB

3.17

AMUHOKUCIOTBI U OenKu. AMHMHOKUCIOTHI Kak aM(OTepHble OpraHMYecKHe
coequHeHUs. OCHOBHBIC AMHHOKHCIIOTHI, OOpasyromue OelKku. XHUMHUYECKUe
CBOMCTBa OENKOB: THUAPONIN3, JEHATYpallUs, Ka4eCTBEHHBIE (IIBETHBIE) PEAKIIUU
Ha OeJKu

3.18

CtpoeHue M CTPYKTypa TMOJIUMEPOB. 3aBUCHUMOCTH CBOWCTB IOJUMEPOB OT
cTpoeHus: Mosiekyld. OCHOBHBIE CMOCOOBI MOJIYY€HHS BBICOKOMOIEKYISIPHBIX
COG}IHHeHI/Iﬁl p€akuuu MoJIuMEpru3alvii U IOJUKOHACHCAIIUH. KJ'IaCCI/I(l)I/IKaHI/ISI
BOJIOKOH

3.19

I/I,ZLCHTI/I(I)I/IKEU_[I/IH OpTraHUYCCKUX coequHeHuii. Penienue SKCIICPUMCHTAJIbHBIX
3aa4 Ha paClio3HaBaHNE OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCcCaMU OPraHNn4YC€CKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

Xumusi B moBceqHEeBHOM >ku3HU. IIpaBuna Oe3zomacHoil paboOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

4.2

XUMUA U 3I0POBbE. XUMHS B MEAUIIMHE. XUMHS U CEIIBCKOE XO35UCTBO. XUMUS
B MPOMBIIUIEHHOCTH. XUMHS M SHEPTeTHKA: IPUPOIHBIN U MOMYTHBIN HEPTIHOM
ra3pl, WX CcOCTaB MW wucnoib3oBanue. CocrtaB HedpTH W ee mepepadoTKa
(mIpupoAHBIE UCTOYHUKHU YTIEBOAOPOIOB)

4.3

XuMHST ¥ DIKOJOTHSA. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAKLIEH Cpelpl U €ro
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nocnenctBus. Oxpana runpocdepsl, MO4BbI, atMochepbl, ¢haopbl U GayHBl OT
XUMHYecKoro 3arpsiHeHus. IlpoGrema oOTXOZOB M MOOOYHBIX TPOIYKTOB.
ANbTepHATUBHBIC HICTOYHUKHU SHEPTUH

4.4 OO0mue mpencTaBieHHs] O MPOMBIIUIEHHBIX CIOCO0AaX IMOMYYEHUS XUMUYECKHX
BELIECTB (HA NpPUMEpE IMPOMU3BOJACTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
uBetHas  Mmetaurypruss.  CTeksio M CWIMKaTHasg  IPOMBINUIEHHOCTb.
[Ipomblunennass ~ opranuudeckas  xumus. Cplpbe 1108 OpraHU4ecKon

IIPOMBIIIIEHHOCTH
5 Tunel pacyeTHbIX 33124
5.1 Pacuersl Maccel BemecTBa WM O0ObEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY

BCIICCTBA, MaCCEC NN 06”beMy OIHOT'O U3 YHaCTBYIOIIUX B PCAKIIMU BCIICCTB

5.2 Pacuets! TeroBoro s exra peakiuu

53 PacueTsl 00beMHBIX OTHOIIIEHHI ra30B IIpH XUMHUYCCKHX PCAKIHAX

5.4 Pacuetrsl Maccel (0ObeMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIUHU, €CIIU
OJIHO U3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)

5.5 Pacuersl MaccoBoil miM 0OBEMHOW J0JM BbIXOAA HPOAYKTa pEaKUUH OT
TEOPETHYECKH BO3MOKHOTO

5.6 Pacuetsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKINHU, €CIIH OJTHO
W3 BEUIECTB JaHO B BHJE pacTBOpa C OMNPEACICHHOM MacCOBOW JOJeH
PacTBOPEHHOTO BELIECTBA

5.7 Pacuersl ¢ wucnonp3oBaHueM MOHATHM  "MaccoBass jgons", "MojspHas
KOHLeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxnaenne MoneKyasipHOM (opMysibl OpraHMYecKOro BeIIeCcTBa IO  €ro
IUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO
IIPOJYKTaM CrOpaHMs

Coaep:xanue yueOHOT0 npeamera
10 xnace

1. Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

[IpenMer opraHndeckol XUMUHU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJTYyUYEHUU
HOBBIX BELIECTB U MaTEPHAIOB. Te€0OpHs CTPOCHHS OpraHndeckux coequHeHnii A.M. bytiieposa,
e€ ocHOBHbIe MNoOJIOKeHUA. CTpyKTypHble (OpPMYINIBI OpPraHMYecKUuX BellecTB. [ omosorus,
n3oMepusa. XMMHUYECKas CBSA3b B OPTaHUYECKHUX COCIMHEHUIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKauud  OpraHMYecKHX  BemecTB. HoMeHkiaTypa
OpPraHMYeCKHUX COCIMHEHHH (CHUcTeMaTHyecKas) W TpPUBUAIbHbIE Ha3BaHUS BAXHEUIIMX
IIPEACTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.
AKcnepumenmanvrvle MEmMOObl U3YUEHUA 6CULECINE U UX NPECPAULCHULIL:
- O3HAaKOMJIEHHE ¢ 00pa3liaMM OpPraHWYECKHX BELIECTB M MaTepHajaMM Ha UX OCHOBE,
MOJCIIMPOBAHME  MOJEKYJ1  OpPraHMYeCKHX  BEIIeCTB,  HAOIIOACHWE W ONHCaHue
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALIEHUI0 OPraHMYECKUX BEIECTB IPU HArpeBaHUU
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(mnaBieHue, oOyrIMBaHUE U TOPEHHE).
2. Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUU psAl. MeTraH W 3TaH — MpoCTeHIne
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME M XHMHUYECKHE CBOMCTBA (pEakiuH 3aMeUIeHUs |
TOpEHNUs1), HaX0XKJICHUE B IIPUPOE, IOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUN psAll. DTUJICH U IPONWIEH — NPOCTEHINE
IPEJCTaBUTENIN AJKEHOB: (PU3UYECKHE W XUMHMUYECKHE CBOWCTBA (peakLuu T'HIPUPOBAHUS,
rajJloreHUPOBAHUS, TUAPATALUHU, OKUCIICHUS U IOJIMMEPU3allun ), TOJy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metmiOyraauen-1,3: cTpoeHUe, BaXKHEUIIINEG XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUYECKOTrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psl. AIETUIeH —
IPOCTEHIINN MPEACTaBUTENDb AJIKUHOB: COCTAB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, FAJIOIT€HUPOBAHUS, TUAPATAIIMH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUpOBaHUS M HUTPOBAHUS), MOJy4YeHUE U INpuUMeHeHue. Toiyon: cocraB, CTPOEHHE,
¢u3nyeckrue U XMMUYECKHE CBOMCTBA (peakIMy raJloreHUPOBAHUS U HUTPOBAHUSA), TOJIy4YEeHHE U
npuMeHeHne. TokcuuHOCTh  apeHoB. ['eHeTMueckas CBA3b MEXIY  YIVIEBOAOPOAAMH,
IPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCcaM.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHbIil ra3 U MomyTHBIE HEPTSIHBIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(pTH: MEpPeroHka, KPEKHHT
(TepMHUUECKH, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOAYKTHI €ro nepepaboTKy.

IKcnepumenmanvbHbvle MeMOObl U3YUEHUA 6EULECE U UX NPECPAUEHUTL:

- O3zHakomMieHue ¢ oOpaslamu IJjIacTMacc, KaydykKoB M pe3uHbl, koyekuun «Hedte» n
«YTonb», MOJETUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, MPOBEACHUE
NPaKTHYeCKO# padoThI: MTOJIyY€HUE STUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuémmnuwie 3a0auu:

- Bolunicnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 0o0bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM MPOAYKTa PEAaKLIMU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MIIM IPOAYKTOB PEAKIINH).

3. Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHHUPTHL. MeTaHON W 3TaHON: CTPOEHHUE, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA (peakluu C aKTUBHBIMU MeETaJlJlaMH, TaJOreHOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHre. BogopoHbie cBSI3U MeXa1y MOJIEKyJIaMH CIIUPTOB. JleficTBUE MeTaHOa U ATaHOIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHL. ODTUJICHTIUKOIb M TJIUIEPUH: CTpOeHue, (u3nyecKkue u
XUMHYECKHE CBOMCTBA (B3aMOAEUCTBHE CO IIEJIOYHBIMU METaJNIaMH, KAUECTBEHHAs peaklus Ha
MHOroaToMHble cnupThl). /[leficTBue Ha opraHu3Mm uenoBeka. [IpumeHeHMe TIiMLEepUHA H
STUJICHTJIUKOJISL.

@DeHo: CTPOEHHE MOJIEKYJbl, (DU3MYECKHE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerusl U KeToHbl. DopManbaeruj, ameTanblIeru]: CTpoeHue, (GU3NYEeCKue Hu
XMMHUYECKHE CBOMCTBa (peakUUU OKHUCIEHUS U BOCCTAHOBIICHUS, KAauE€CTBEHHBIE PEAKIMH),
[IOJIy4YEHUE U IPUMEHECHHE.

AneToH: cTpoeHue, (U3NYECKHEe U XUMHMUYECKHE CBOMCTBA (pEaklUM OKUCIEHUS U
BOCCTAHOBJIEHMSI ), IOJyUYEHUE U IPUMEHEHHUE.
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OOHOOCHOBHEBIE TIpeieTbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KHCIIOTHI:
CTpoeHue, PU3nIecKre 1 XUMUIECKIEe CBOWCTBA (CBOMCTBA, O0IITME ISl KIIacca KUCIOT, PeaKIIHs
sTepuduKanmm), ToJNydyeHue U npuMmeHeHue. CrTeapwHOBas M OJICMHOBAas KHUCIOTBI Kak
MPEJICTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEe JIeHCTBUE.

CrnosxHble 3(¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoabl: cocTaB, Kiaccuukaiys yrieBoaoB (MOHO-, IU- U Monucaxapusl). ['moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (PU3MUYEeCKHe U XMMHYECKUE
cBoiicTBa (B3ammozeiictBue ¢ rugpoxkcugom Meau (II), okucieHne amMmuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpPOXKECHHE TIIIOKO3bI), HAXOXKJACHHE B TPHUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunres. @pykTO3a KaK H30MEP TITFOKO3BI.

Caxapo3za — mpeacTaBUTENb AMCAXApPUIIOB, THIPOJIM3, HAXO0XKJAECHHWE B IMPUpOJE U
IPUMEHEHHE.

Kpaxman u nemnionosa kak npupojHbie noiaumepsl. CTpoeHHe KpaxMaia U eJUTF0I03bI.
Ou3nyecKkue ¥ XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIusi C HOAO0M).
DKcnepumenmanbHbvle MemMoObl U3YYUEHUA 6EULECHI8 U UX NPEBPAUCHUIL:

— [TpoBenenue, HaOMIOIEHUE U OMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHBIC PEAKLUU OJHOATOMHBIX CIHUPTOB (OKuciIeHHe dTaHona okcuaoMm wmeau(ll)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojeilicTBue raunepuHa c¢ ruapokcunom menau(ll)), anpaernnos
(oxkucneHue amMMHauHbBIM pacTBOpoM okcujpa cepeOpa(l) u  ruapoxcupom  menu(1l),
B3aUMOJICHCTBUE KpaxMaia ¢ UOJIOM), TPOBEACHUE MPAKTHYECKO0Il padoThI: CBOWCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

Pacuémmnuie 3a0auu:

— Bbruncnenuss mo ypaBHEHHIO XHWMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKlUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

4. A3oTcoaep:xalniye opraHnyeckne coeinHeHus!

AMuHBI. MeTUJIAMUH U aHWJIMH: COCTaB, CTPOEHUE, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(ropenue, B3auUMOJICHCTBUE C BOJOW U KHUCTIOTaMH).

AMUHOKUCIOTHI Kak amQOTepHble OpTraHWYecKue coenauHeHus. Dusznueckue Hu
XMMUYECKHE CBOWCTBA AaMHMHOKHUCIOT (Ha MpuUMepe TJulKHA). buonormyeckoe 3HaYEHUE
aMUHOKHCIOT. [lenTuapl.

benku xak mpupoaHBIE BHICOKOMOJICKYISpHBIE coenuHeHus. [lepBuuHas, BTOpUYHaAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€IKOB: THAPOJU3, JEHaTypaius,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

IKcnepumenmanbHbvle MeMOObl U3YUEHUA 6EULeCE U UX NPECPAUEHUTL:

— Habmionenne u omnmcaHue J€MOHCTPAIlMOHHBIX OIBITOB: JIeHATypalus OelKOB Mpu
HarpeBaHuU, [IBETHbIE PEAKIIMH OEJIKOB.

S. BbicokomosieKy IsipHbIe COeTUHEHHUS

OCHOBHbIE TOHATHUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHHI: MOHOMED, MOJHUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPHU3AlNKU, CPeAHssi MOJeKyysipHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUN — OJIMMEPU3ALIUS U MOJTUKOHICHCAIUS.

[MnactmMacchl  (MOJIMATWIICH,  TOJUIPONWICH, TOJUBUHWIXJIOPHUA,  TOJUCTHPOIN).
HarypanbHplii 1 CHHTETHYECKHE Kaydykd (OyTaaueHOBBIN, XJIOPOTPEHOBBIH M M3OMPEHOBBIN).
Bonokna: HaTypanbHbBIE (XJIOTOK, MIEPCTh, IMIENK), HCKYCCTBEHHBIC (all€TaTHOE BOJIOKHO,
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BHCKO03a), CHHTETHYECKHUE (KAIPOH U JIABCAH).
IKcnepumenmanbHovle MemoObl U3YUEHUA 6EU4eCE U UX NPECPAUEHUIL:
- O3zHakoMjieHHEe € OO0pa3laMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMace,
Kay4yKOB.
Mesicnpedmemmuie céasu:
- Peanu3zanusi MeXNpeIMETHBIX CBSI3€H MPU M3YYEHHHM OpraHuydeckor xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJB30BaHUWE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U
MOHSTUH, SBIISIOMIUXCSA CUCTEMHBIMU JUISI OTJCIBHBIX MIPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
- OO01mue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SBJICHHE, HAayuHbIM (akT, rUMoTe3a, 3aKOoH,
TEeOopus, aHaliu3, CHUHTE3, KiIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOACHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.
— ®usnka: MmaTepusi, SHEpPrusi, Macca, aTroM, D3JIEKTPOH, MOJEKYJa, HHEPreTUYeCKHUi
YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (M3MUECKHUE BETUYUHBI U
€MHULbI X U3MEPEHHUS.
— buonorus: knerka, opranusMm, 6mochepa, oOMEH BellecTB B opraHusme, (poTocuHTE3,
OHOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PEepMEHTHI).
- ['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.
- TexHomorus: THUILNEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TMHUTAHUS, MOIOIINE
CpelCTBa, JICKAPCTBEHHBIE U KOCMETHYECKHUE Mperaparbl, MaTepHalibl M3 HMCKYCCTBEHHBIX H
CHHTETUYECKUX BOJIOKOH.

11 kaace
1. Teopernueckne 0CHOBbI XMMHMH

XuMuyeckuit sneMeHT. AToM. Sapo aToma, H30TOMBL. JJNEKTpOHHas 000J0YKa.
DHepreTyeckre YpOBHHU, MOIYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, 0- 3meMeHTsl. OCOOeHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOHUTANIIM B aTOMax JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PUTypaIis aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepumonnueckass cucrema XuMuU4yeckux daemeHToB .M.
MenneneeBa. CBsi3b NEPHOIUYECKOTO 3aKoHAa U [lepuomnueckoll CHCTEMBl XUMHUYECKHUX
sanemeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HauYeHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CtpoeHue BemlecTBa. XHUMHUYECKas CBS3b. BHIBI XHUMHUYECKON CBS3M (KOBaJIGHTHAs
HEMoJISIpHasl W TOJSApHas, MOHHAs, MeTajindeckas). MexaHu3Mbl 0O0pa3oBaHHsI KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). Bogopomnas cBsizb. BalleHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTALIUYECKUX PEMIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucTemax. VICTMHHBIE W KOJUIOMJIHBIE pacTBOpbl. MaccoBas
JIOJISI BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHWyecKux coeauHeHud. HoMeHkIaTypa HEOPraHMYECKUX
BEIECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHX BEIIECTB, MPHHAMIEKAIIMX K pPa3INYHbIM
KJIacCaM.

Xumuueckasi peakius. Kmaccudukamuss XUMUYECKHX PEAKIUHd B HEOPraHUYECKOW M
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPALLCHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUSIX.
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CkopocTh peaknuu, e€ 3aBUCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTHMbIE peaKIIHH.
Xumnueckoe paBHoBecue. (DakTopbl, BIMAIONIME HAa COCTOSIHUE XHMHYECKOTO pPaBHOBECHSI.
ITpunnun Jle larense.

OnexTponuTHyeckas nucconuanus. CunbHble U cradble 3JeKTpoauThl. Cpena BOAHBIX
pacTBOpPOB BEIECTB: KUCJas, HEWTpajbHas, IiesoyHasd. [loHaTHe O BOJOPOIHOM IOKa3arele
(pH) pactBopa. Peaknuu woHHOro oOMeHa. ['Maponn3 HEOPraHWYECKHX M OPTaHMYECKHX
BEIICCTB.

OKHCIIUTENbHO-BOCCTAaHOBUTEIbHBIC peakiuu. [loHATHE 00 2JIEKTPOJIM3€ PacIuiaBOB U
pactBopoB coJsiei. [I[puMeHeHue 3eKTposn3a.

IKcnepumenmanvbHbvle MenoObl U3YUeHUs 6EULECIE U UX NPEBPAUEHUTL:

- Hemonctpamus Ttabnun «llepuomuueckas cucremMa XuUMHYECKUX daemeHToB J[.M.
MenneneeBay, H3ydeHUE MOJeENed KPUCTAJUIMUECKUX PEHIETOK, HAOJIIOJCHHE W OINHCaHUe
JIEMOHCTPAIIMOHHBIX ¥ J1a0OpaTOpPHBIX OIBITOB (pa3jioKEHUE TMEpPOKCHIAa BOJOpoAa B
NPUCYTCTBUM  KaTalu3aTopa, OINpEeICHUE CpeIbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAIbHOIO MHIMKATOPA, peaKLMi HOHHOTO OOMEHA);

- [IpoBencHue mpakTH4ecko padoTbl «BiusHue pa3auyHbIX (AKTOPOB HA CKOPOCTH
XAMHYECKON PEAKIIUN.

Pacuémmnuie 3a0auu:

- Pacuérpl 1mo ypaBHEHMSIM XHMMHYECKUX pEaKIHUi, B TOM YHCIIE TEPMOXUMHYECKUE
pacy€Thl, pacu€Thl C UCIIOJIb30BAHUEM TTOHSTHUSI «MAcCcOBasi JI0JIsl BEIIECTBAY.

2. Heopranuveckasi Xumus

Hemerannel. Tlomokenue HemetamioB B Ilepuomnueckoid CUCTEME XUMHUYECKHX
anemeHToB J[.MI. MenneneeBa M OCOOCHHOCTH CTpPOCHHS aTOMOB. Du3nWyecKHe CBOWMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAINIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYEeCKHEe CBOWCTBA BAXHEWUIIUX HEMETAIJIOB (TaJloT€HOB, cepbl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COeIUHEHUH (OKCHIIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJAOPOIHBIX
COCTMHCHUI).

[IprMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Mertamnsl. [Tonoxenue metamioB B [lepuoandeckoil cucTeMe XMMHYECKUX DJIEMEHTOB
H.N. Menneneea. OcOOEHHOCTH CTPOCHHS SIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OO01ue
¢uznueckue cpoiictBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXUMUYECKUHN Psii HANPSKEHUM
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAIOB (HATpUl, Kalnui, KalbIUd, MAarHuu,
ATIOMUHHM, LIUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.

O6mue crnocoOwl mony4yeHus: MetawioB. Metamnyprus. Kopposust metannoB. CrocoOs
3aIIUTHI OT Koppo3uu. [IpruMeHeHne MeTamioB B ObITY U TEXHHKE.

IKcnepumeHmaibHbvle MEMOObl U3YHUEHUS 6EULECIE U UX NPEBPAUEHUIL:

- W3ydenne koutekiuu «MeTaisl M CIUIaBb», 00pa3lloB HEMETANIOB, MPaKTHYeCKasi
padoTa «pelleHne SKCHEPUMEHTAIBbHBIX 337a4 Mo TeMe «MeTaibl», NpakTuyeckas padora
«pelieHrne SKCIEepUMEHTANBHBIX 3amad 1o Teme «Hemeramnwl»y, HaOMIOIEHHE W ONMUCAHUE
JIEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCHUIA AITIOMUHUSA C
pacTBOpaMH KUCJIOT U IIEIOYEH, KaYECTBEHHBIE PEAKIIMY Ha KATHOHBI METAIIJIOB).

Pacuémmnule 3a0auu:

- PacuéTer maccer BemiecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY BEIECTRBA,
Macce Wi 00BEMY OHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, pacdy€éThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.
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3. XHMHUS U KU3Hb
Ponmp xumuum B 0OO0ecCliEYeHHWH HKOJOTHYECKOM, OSHEPreTHYecKOM U MHUIIEBOH
0€30MacHOCTH, PAa3BUTHUM MeAULMHBIL. [loOHATHME O Hay4yHBIX METOJax I103HAHUS BEILECTB U
XUMHUYECKUX PEaKIUM.

IIpencraBnenus o0 OOMWMX HAyYHBIX MPUHLMIAX POMBIIUICHHOIO IOJyYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHMpEe BEUIECTB M MaTEpUAJIOB. Ba)KHEUIIME CTPOMTEIbHBIE MAaTEPHAIBIL,
KOHCTPYKLIMOHHBIE MaTepUaibl, KPaCKH, CTEKJIO, KEpaMHUKa, MaTepuaibl i1 3JIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XuMHSA U 3740pOBbE YEJIOBEKA: MpaBUjia HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI IIPETapaToB OBITOBON XUMHUH B MIOBCETHEBHON YKHU3HU.
Meoscnpeomemmnbwie céazu:

Peanu3zanus MexnpeqMEeTHbIX CBS3€H NPU M3YUYEHUU OOILEH U HEOpPraHMYeCKONH XUMHUU B
11 xnacce ocylecTBIISETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHOHAYYHbIX MOHSTHUH,
TaK U NOHATHMN, SABJISAIOUIMXCA CUCTEMHBIMU JJIS OTIENIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

- OOme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAy4dHbIM (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTe3,  Kijaccu(uKanus,  I[EepUOAMYHOCTb,  HAOJIOJEHHME,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

— ®usnka: marepusi, JHEprusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUI ypOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

- buonorust: knerka, opraHu3M, 3KOCUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

- ["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

- TexHomorus:  XMMHYECKass  INPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOX O3S IICTBEHHOE MIPOU3BO/JICTBO, MUIIEeBas
IPOMBIIIIEHHOCTh, (papMaleBTHUECKasi MPOMBIIIJIEHHOCTh, IMPOU3BOACTBO KOCMETHYECKUX
IIpPenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUajoB, 3JEKTPOHHAs MPOMBILIUIEHHOCTD,
HAHOTEXHOJIOTUH.

TeMaTnuyeckoe NIAHMPOBaAHUE

10 kaace
Ne HaumenoBanue Konnuects B Tom amcne na: Bocmurate bl
n/ MPAKTUYECKU | KOHTPOJIbHBI KOMIOHEHT NpH
pa3aciion 0 4acoB U3YYCHUU TEMBI
i} € paboThI € paboThl
1 | Teoperuueckue 3 Ananms
OCHOBBI OPTaHHYECKOU (akTrueckoro
XUMUU matepuajia o pojiu 1

BIUSTHAH HaYYHBIX
IOoCTHKeHHH A.M.
Bytneposa Ha
CTaHOBJIEHUE HAYKH

2 | Yraeroaopoabl 13 1 1 JlBoiicTBEHHAs POJIb
MeTaHa B Ouocdepe:
HCTOYHHK yriepoja
JUISE
METaHOKHUCIISIFOIIIX
Gaxtepuii n
3arpsI3HUTEIb-

pa3pyuIuTeh
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030HOBOTI'O CJIOS
3emMiIn.
DKOJIOTHUECKUE
TPOOIIEMBI B CBS3H C
HCITONTE30BaHUEM
raJIOTCHITIPOU3BOHbI

X (¢peoHOB).

Kucnopoaconepxaru 13

€ OpPraHu4€CKue
COCOAMHCHUA

Biusane sTanona Ha
MTOAPOCTKOBBIN
OpraHu3M
JleMOHCTpalOHHBIN
onbIT «JleiicTBUe
9TaHoJa Ha OEI0K»
Opranndeckue
KHCJIOTBI —
KOHCEPBAaHTHI
MTUIIEBHIX POTYKTOB.

A3zoTtcoaepikaiue

OpPraHu4cCKue
COCAMHCHUA

benox —
CTPOUTENbHBIN
KOMIIOHECHT
OpraHn3Ma YeOoBeKa

BricokomonexynspHbl 2

€ COCANHCHUA

[Ipemapatsr OBITOBOM
XMMHHU B HaIIeM
JoMe

Hroro:

34

2

11 kaace

/o

HaumenoBaunue
pa3zaenos

Konuuects
0 JacoB

B ToM umcie Ha:

MPAKTUIECK
re paboThI

KOHTPOJIbHBI
€ paboThI

BocnurareabHBIN KOMIIOHEHT
TP U3YYECHHUH TEMBI

Teopetnueckue
OCHOBBI XUMHUU

13

1

1

OO6cyxaeHne posin U BIHSHASA
Hay4HBIX JOCTH)KEHUN
JI.1.MeHneneeBa B
CTaHOBJIGHMH XUMHHU KaK
HayKH
WumuBuayaibHOE TOJIKOBAaHHE
ctpok B. bprocosa u3
CTHXOTBOpeHHs «MHup
3JEeKTpoHa»: «...Tam Bce, 4TO
371ech, B o0beMe cxxatom, Ho
TaKXe TO, YeTro 37IeCh HeT».
EcTb 511 B COBpeMEHHOM
o0mIecTBe cTpeMIIeHUE K
TapMOHUH, €CTh JI OHO B
Tebe?

Heoprannueckas
XUMHUS

17

OKHCINUTENLHO-
BOCCTAHOBHTEIIEHBIC PEAKITUH
KaK MCTOYHUKH IOSBIIEHUS
TOKCHUYHBIX BEIIECTB B
IpUPOIHOIL cpene. Pemenne
3a71a4 C DKOJIOTHYECKUM
CoJIep)KaHuEM

XUMHS U )KU3Hb

OO6cyXaeHne BOIPOCOB
9KOJIOTMH, OXPaHbI MPUPOJIBI U
OKpyXarotiei cpenpsl. Pabora

B Mapax W rpynmnax.

Hroro:

34

3

2

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE pecypChl, HCIOJIb3yeMble MPHU peaau3anuu

NMPOrpaMMmblI
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Ne B

(denepaabHom Ipeamer, kaacc 20P
nepeune JOP
13.4.2.1. Xumus 10 kmace Ypoku o yaeonomy npeamery " Xumus"
1.34.2.2. Xumus 11 knace Ypoxku no yue6HOMY nipeamery "Xumus"
30P "4 coam EI'D. Cpennee obriee oOpazoBaHHue.
S copam EI'D. Xumusga UH pel i p .
Y4eOHbIi MOAYIb 110 PEUICHUIO TPYIHBIX 33aJaHUI
1.3.4.2.3. (MOJTyJIb 11O PEIICHUIO " " "
TpYIHbIX 3a7124) no yuebnomy npeamery "Xumus'". 10 - 11 xmaccer”.
py AO MznparensctBo "lIpocBemienne”
D0P "Jlomamnue 3ananusi. Cpennee ooriee
JlomarHue 3aganus. A o " e o
1.3.4.2.4. obpazoBanne. Xumus'", 10 - 11 kiacc, AO
Xumus " "
Nz narensctBo "lIpocBenienune
Tpenaxep "Obmako .
13425 3HIZ1HH171" l;(an 10 Tpenaxep "Obnako 3Hanui". Xumus. 10 kiacc,
T ) ' 00O "duzukon JIad"
KJ1acc
Tpenaxep "Obmako N
13426 3H121H1/H71" I;(I/IMI/ISI 11 Tpenaxep "Oo6nako 3Hanuit". Xumus. 11 kiacc,
R ) ' 00O "®uzuxon Jlad"
KJ1acc
KomrnekcHbiii 00pa3zoBaTenbHbIN MaTepHuan mo
XUMUH, BKJTFOYAIONINH CIICHAPUU YPOKOB, CIICHApUN
U3YYCHUS TEM, BUICOYPOKH, SJICKTPOHHBIE
1.3.4.2.7. Xumus, 10 - 11 kmaccer e ACOIP P .
y4eOHbIe TOCOOUS U TECTHI C ABTOMATUUYECKOU
MIPOBEPKOI1 JIJIsl KCTIONB30BAHUS HA yPOKaxX U
CaMOIIOATOTOBKH YYaITUXCs
D0P conepkuT Cleyronue AIeKTPOHHbBIE
o0pa3oBaTeNbHbIE PECYPCHI: a) OMOPHBIE
KOHCHEKTHI (IIPEJICTaBISIFOT cOO0M
KOHLEHTPUPOBAHHYIO TEOPHIO "Ha OTHOM craizae”
10 TeMaM TpeaMeTa); 0) CaMOCTOSTEIbHBIE PAa0OTHI
(comepkaT UHTEPAKTUBHBIC 3aJJTaHUS C
aBTOMATHYECKOM MTPOBEPKOM); B) KOMILJICKT
Tpenaxep "O06mako POBCPKOH); B)
o TEMaTHYECKUX KOHTPOJIBHBIX paboT; I)
3HaHuit". Xumus. 10
1.3.4.2.8. Knace (yryGeHHbIi BHUpTYyaJIbHBIE TabopaTopHbie paboTsl. Comepkanue
YZBZHB) 30P cootserctByeT TpeboBanusiM PI'OC COO u
P ®OII COO c yuerom denepaibHON NpOrpamMMbl
BocnuTanus U KoHIenuu npenoiaBanust XUMHUU.
OT60p 1 TOCIIeIOBATEIHLHOCTh U3YICHHUS
MaTepuaia CoJepKaHusl COOTBETCTBYIOT
benepanbHON paboueit mporpaMMe OCHOBHOTO
oOmiero oopazoBanus npeamera "Xumus'"
(yriryOsieHHBIN YPOBEHb )
Tpenaxep "Obmako O0P conepxKuT Caeayrolue 3IEKTPOHHbBIC
13429 3HaHui". Xumns. 11 o0Opa3oBaTesbHbIE PECYPCHI: a) OIIOPHBIE

Kiace (yriayOaeHHBIN
YPOBEHD)

KOHCIIEKTHI (ITPEACTABIISIIOT COO0M
KOHLIEHTPUPOBAHHYIO TEOPHUIO "Ha OTHOM ciaizae"
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

10 TeMaM TpeaIMeTa); 0) CaMOCTOsATEIbHbBIE Pa0OTHI
(comepKaT UHTEPAKTUBHBIC 3aJaHUS C
aBTOMATHUYECKOM MTPOBEPKO); B) KOMILJIEKT
TEMaTHYECKUX KOHTPOJIBHBIX PaboT; I)
BHpTYyaJIbHBIC JJAOOpaTOpHBIC PAaOOTHI; 1) BAPHAHT
KWM EI'D. Conepxxanue S0P cooTBeTCTBYET
tpeboBarusiM GI'OC COO u ®OIT COO ¢ yyetom
(benepanbHON TPOrPaMMBI BOCITUTAHUS 1
Konnenmnuu npenonaBanust xumuu. Ot60p 1
IIOCJIEIOBATEIBHOCTD U3yYSHHS MaTeprasa
COJIep>KaHusl COOTBETCTBYIOT (he/iepaabHOM
paboueii mporpamMmme OCHOBHOTO O0OMIETO
oOpa3zoBanus npeamera "Xumus" (yriryoaeHHbIH
YPOBEHB)

1.3.4.2.10.

Hudposoii kypc
"Xumus.
YrnyOneHHbIH
ypoBens" 10 kmacc

Hudposoii kypc pazpaboTaH B COOTBETCTBHHU C
denepanabHBIMU TOCYIAPCTBEHHBIMU
00pa3oBaTeNbHBIMU CTaHAAPTAMH, (ellepaTbHBIMU
OCHOBHBIMH 00pa30BaTeIbHBIMHU IIPOrPaMMaMH
YHUBEPCATbHBIM TEMATHYECKHM KJIaCCH(PHUKATOPOM
TSl ICTIOJIb30BAHMS TIPH PEATH3alUH YaCTH
o011eo0pa3oBaTeabHON MPOrpaMMel, (hopMHUpyeMOit
y4acTHHKaMu 00pa30BaTeIbHBIX OTHOIICHUH T10
npenMety "Xumus. YrinyOieHHbIH ypoBeHb"
(cpennee obuiee oOpa3oBaHue, yriayoJeHHBIH
YPOBEHB)

1.3.4.2.11.

udposoii kypc
"Xumus.
YrinyoneHHbIH
yposens" 11 knacc

Hudposoii kypc pazpaboTaH B COOTBETCTBUU C
denepanbHBIMU TOCYAAPCTBEHHBIMU
00pa3oBaTeNbHBIMU CTaHAAPTAMU, (ellepaTbHBIMU
OCHOBHBIMH 00pa30BaTeIbHBIMU IIPOrpaMMaMu U
YHHUBEPCAIHHBIM TEMAaTHUYECKUM KJIACCH(PHUKATOPOM
JUISL UCTIOJIb30BaHUS MPH peau3alii YacTH
o0uieo0pa3oBaTeabHON MPOrpaMMel, hopMHUpyeMOit
YYaCTHHKAaMHU 00pa30BaTeNbHbIX OTHOIICHHH 110
npenMety "Xumus. YriyOlieHHbIH ypoBeHb"
(cpennee obuiee oOpa3oBaHue, yriayoJeHHBIH
YPOBEHB)

1.3.4.2.12.

Xumus. BupryanbHbie

n1abopaTOpHBIE U

MPAKTUYECKHE PAOOTHI

Xumus. 10 - 11 xnace. YrnyOneHHslid ypoBeHs. B
D0P npencrasneno 13 moxayseit Ha 13
aKaJeMHYECKHNX 4acoB. B ocHOBe conepkaHuu
y4eOHOTr0 MaTepurasa MpeICTaBIeHbI JIJA00OPATOPHBIE
paboThI.

[IpennasHaueH i peaau3auu 00s3aTeIbHON
4acTH 0011e00pa30BaTeIbHON TPOTrPAMMBI,
3aKperUIeHUs 3HAHUH, pa3BUTHSI HAaBBIKOB U
KOMIIETEHINH IIKOJIBHUKOB U SIBJIETCS YaCThIO
UH(POPMAIIMOHHO-00pa30BaTEIbHOMN Cpeibl
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

oOpasoBarenbHON opranu3anu. [Ipesmaraembrit
KOMIUIEKC BUPTYaJIbHBIX JJA0OPATOPHBIX U
npaktuueckux padot (BJIIIP) - aTo oOyuaromas
cpelia, KOTopast CpeACTBAMU KOMITbIOTEPHOU
MHTEPAKTUBHON BU3YaJIW3alllH [103BOJISIET
LIKOJIbHUKAM MOJIEJIUPOBATh peaabHbII
9KCIIEPUMEHT, TPOBOAUTDH YUeOHbBIE UCCIICIOBAHMUS.
Ot0 oOpa3oBarenbHas cpejia, HalleJIeHHas Ha
o0ecrnieueHre pa3BUTUS YMEHUN 00y4aronierocs
CaMOCTOSITEIILHO (POPMHUPOBATHL HOBBIC 3HAHUS,
(hopMynupoBaTh UIEH, MOHATHS, TUTIOTE3BI 00
00BbEKTaxX U ABJICHUIX, B TOM YHCIIC PaHEe HE
W3BECTHBIX, OCO3HABAThH JE(UIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJITAaHUPOBATH CBOE
pa3BuUTHE
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