TOCYJAPCTBEHHOE BIOJDKETHOE OBILIEOBPA30BATEJILHOE YUPEX/EHUE CAMAPCKOI
OBJIACTU CPEJIHSISI OBILIEOBPASOBATEJIBHA A LIIKOJIA UMEHU TEPOS COBETCKOI'O COIO3A
E.A.HUKOHOBA C. BACUJIbEBKA MYHULIMIIAJIBHOI'O PAIOHA CTABPOIIOJIBCKHUI CAMAPCKOI

OBJIACTU
MNPUHATO MMPOBEPEHO YTBEPKJIEHO
METOIUYECKHM 00BETUHEHHEM K YTBEPXKICHUIO K MCIIOIb30BaHUIO
IIpotokon Ne 5 ot «27» aBrycra 2025 r. «28» aBrycra 2025 1. «29» aBrycra 2025 r.
PykoBogurens MO 3aM. aupekropa o YBP nmupextop I'BOY COILI c. BacunbeBka
/ T.KO.bapbakoBa /_HM.Dandopa /C.B.XomoBa/

U—NuU, U—I DUy LUULU L. DAUVJIDTCBRA, UIN—

@ Xonosa C.B., E=s0 _cu vasilev_stv@
samara.edu.ru

/TN 00a5¢13d6231d34dbb

INIOE NO 70 NO:-D2:-10.L.NA'NN

PABOYAA ITPOTPAMMA CPEJHET'O OBIIET'O OBPA3OBAHUA
«XUMMUA. BA3OBbI YPOBEHb»

10 - 11 kiaaccnl



HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro o001iero o0pa3oBaHUS
(®OIT  COO), npencraBineHHbIXx B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranHaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTra «XHUMHUsD» B 00pa3oBaTeNIbHBIX OpraHuzanusix Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BocOUTaHuAd B Poccuiickon
Oepnepanun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MMOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00yueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOyCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTHU IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYphI
YeloBeKa, a TakKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o00Opa3oBaHUE
oOyyJarommxcsi Ha YPOBHE CpeHEero o0IIero o0pa3oBaHus CPeACTBAMH yYEOHOTO
npeaMera «XHUMHSD, COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESEHbl B
mporpaMme 10 XUMHUU € Y4ETOM CHeuu(PuKd HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1eaed MW MPUHLMUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HM KaXI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA HAa PpEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opas3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» copMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0O ydeOHOro Marepuaja U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM HA  ONPEIECIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudeckod XUMHMM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHSD» 00yYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIyoXke TMOHATHh HMCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00oO0mIaroIIei 10 00BACHSAIOMEH 1 MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W TPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPaKTHUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue y4yeOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYE€HHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMMXCd MHPOBO33PEHUYECKOM OCHOBBI ISl OHUMAHHUS
¢unocockux uaeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (DaKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX MpodieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronmxcsi NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HopMUpOBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACUCTBMI, UMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MHpOpMAaIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCIIE0BATENbCKON AESTENbHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPU OMPEICICHUH
COJIep>KaTeNIbHOM XapaKTEpUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HampaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH WU3y4YEeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YYEHHS IPEIMETA
«Xumusn» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBisttoTCA:

e (opMUpOBaHWE CHCTEMBbl XHMHUYECKMX 3HAHMM KaK  Ba)KHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHHE U Pa3BUTHUE MPEJICTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XUMHUYECKHUX peakuuid, HEOOXOOUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITENBLHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3a7a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOTO NOJIyYEHHS 3HAHUN W NPUMEHEHHUS WX B PEAIbBHOW JKU3HU
JUISL peIIEHUS TPAaKTUYECKUX 3a/1ay.

B cBf3M C ATUM TpU U3y4YEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJ]a4H, Kak:

ajanrtanusi 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  WHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsi TPUOOPETEHUs] ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUU JIs IOMCKAa U aHalu3a y4eOHOU U
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroumxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmero 0oOpa3oBaHUS MPEAMET «XHUMHSD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeAMeTHOM o0sacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTHIEH U NPOIUJIEH —
MPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuu TUAPUPOBAHMS, TAJOCHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyramueHn-1,3: cTpoeHue, BakHEWIINeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepuszanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKUE U
XMMHMUYECKHE CBOWCTBA (peakUUu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUil), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJJIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJEBOJOPOAOB U
TaJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTyYCHHE ITUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIK TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiimue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue M XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETajllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJIS.

®deHoJ: CTPOCHHME MOJEKYJbl, (HU3NYEeCKUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl M kemouvl. DPOpMANBIAETHI, ALETAIBIEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUecCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCHOT. [‘maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(uKanus ~— yriieBojoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononoruyeckas poiib. @otocunre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peaklus C HOJOM).

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHsBIX CHUPTOB (B3aUMOJEHCTBUE INIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) m runpokcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB MJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opranuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX IPEBPALLCHUM:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OeIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
HOJIMMEPU3ALIHS U MTOJIMKOHEHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MEXIpPEIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOMIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEPEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUUECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3MUECKUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHI 3neMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux snaeMeHToB JI. M. MeunneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX WU CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYeHUE MEePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
aKuenTtopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO HM  HEMOJICKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMUYECKUX PEAKLIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMuaeckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHuEe U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEaKIUm.

PacuéTHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxenue HemetaisioB B Ileproamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
@du3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIUIOB U KX COEUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanyeckoil cucTeMe XMMHUYECKUX
anemenToB [I. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OOmue Qusudeckue cBoiicTBa MetamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crnocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YEHUE KOJUICKIMH «MeTauibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xuMun B 0Oe€CrieUeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yA0OpeHwUsI.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmEed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIB30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, Tak MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIacCupuKalus, MepUOJAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
peCypcHhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TPOTPaMM  CpPEIHEro OOLIEero o0pa3oBaHUsi (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaMeTHbIM). HayuyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMK K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIUMXCs PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEJIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
1EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOWU JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM W TpPaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEJILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IeCTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro0 BOCIIMTAHMS

OCO3HAHMS 00YyYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHsI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHOro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalLMAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGEeCcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJabTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3E€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE IKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEIBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO TPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpeacTaBieHuss 00 OKPYKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIICUEHUU YCIOBHM
YCHENIHOTO TPyAa W OKOJOTHYECKH KOMQPOPTHOM JKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydyaeMble 3HAHUA JJI aHAIN3a U OOBSICHEHHs! SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1EATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYyUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIC TTOHSATHS, OTpakKAIOIUe
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcClieJOBaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PETyJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEPCATbHBIMHA Y4eOHbIMU NMo3HABaTeJIbHbIMH
AEHUCTBUSIMM:

1) 0a30Bble JJOrHYecKme JelCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUSA H KPUTEPUH [UIS KIAcCU(HUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4acMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyITUpPOBAThH MENIN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W POBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOIBI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajJay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMayu (HAy4HO-
NONyJisIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanM3upoBaTh WUH(MOPMAILMIO PA3IUYHBIX BUAOB U (POpM
MpEeCTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIIMpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TMpEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMETHble ((pu3nueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIora U/Win
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JACUCTBUI IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHWM SIBIICHUI



OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3314
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJspHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30Mepusi, U30MEphl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKAlME COCIUHEHUs, MOHOMEp, IIOIUMEp, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ] OPTAaHUYECKHX BELIECTB I WILTIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, INPONWIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblerus, aueTalabIerui, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAsI KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeUII0JI03a, TIULHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TOJOKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerua, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (OPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (HE(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIaJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U J1Ta0OpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYCCKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, NOJTyYEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHUYECKHUX
BEI[ECTB, JCHATypaIusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJOBaHHMEM, TWIPEACTABISATh pPE3yJbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 HOPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHbOpMAIMIO, TONYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOM NESITEIBHOCTH B IEIIAX
COXpaHEHHUs] CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHW3M
YEJIOBEKa;

JUIsl 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJa0OBHIASIIMX OOYYaloOIMXCS: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpalins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHuvecKas
XAMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuponabl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIIMEe TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTUYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;



c(OpMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMyJl BELIECTB M YpPaBHEHUH XMMHUYECKUX  pEakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHasl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX PacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICII IEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux anemeHtoB JI. M. MeHnneneeBa, MCHONIB3ysl TMOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMUMHMUYECKUX DJIEMEHTOB U MX COEIUHEHUN
1o nepuoaaM u rpynnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY W COCTaBYy pPEArupyOIIMX BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHHs AJIEMEHTOB, 00OpaTUMOCTH
pEeaKlnH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHMUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUM XapakTEpU30BaTh XHUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJY4YEHHUs] CEPHOWM KHUCIIOTBI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBINOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEeaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha CcyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMam «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTuX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOM NESITEIBHOCTH B IEIIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAsI
cmbicn mokasarens [I/IK, moscHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00YyJaronMXcsi ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAxX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBbIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
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10

11

12

13

14

15

16

17
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AJKHUHBL: COCTaB M OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEIb AIKHHOB

Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHsl: 6eH30:1 U TOIyoJ. TOKCUYHOCTB
apeHOB

I'eneTnyeckas cBs3b yriaeBogopoaos,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
raspl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOOB:
MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
KonTponbHas pabota mo pazaeny
«YT1neBoaopoab»

Hpe)IeJ'II)HBIe OOHOATOMHBIC CHI/IpTBIZ
METaHOoJ U 3TaHol. BonopoaHas cBs3b
MHOFO&TOMHBIG CHI/IpTI)IZ OTUJICHIJINKOJIb N
TIULIEpUH

@DeHo: CTPOCHHUE MOJIEKYITbI, PUINIECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE
Anpaerunpl: GopMabaeTUuI U
areTanbaerug. AneTon

OHOOCHOBHBIE TIPEIeTbHbBIEC KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAsI U YKCYCHasI
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[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICIIUX Kap6OHOBI>IX
KHCJIOT

MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE

CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
3¢upos
KonrtponbHast pabota 1o pasueny
«Kucnopoaconepxkaiiye opraHu4ecKue
COETUHEHUS
XKupsl: ruapoan3, NpUMEHEHHE,
Ouosiornyeckas poJib KHUPOB
VYTieBoibl: COCTaB, KIacCU(pUKAIHS.
Baxxneiimme npeactaBuTeNn: TIIOK03a,
dbpykTo3a, caxapo3a
Kpaxman u nemironosa kak NpupoHbie
MOJINMEPBI

Bceepoccuiickas npoBepouHas paboTta
OO61mas xapakTepuCTHKa a30TCOIEPIKALTUX
OPraHNYeCKUX COCTUMHEHUN. AMUHBI:
METWJIAMUH U aHWJINH
AMUHOKHCIIOTHI KaKk aM(pOTepHbIe
OpPraHUYECKHE COCTUHEHUS, UX

ononornyeckoe 3Hauenue. [lenrunsl. beaxn

KaK MPUPOJHbIE BEICOKOMOJIEKYIISIPHBIE



COCIUHECHUA

OCHOBHBIE TTOHSITUS XUMHHI

33
BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COECAMHEHUM.

[Inactmaccel, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOPAMME

34



11 KJIACC

KosmnuecTBo yacos JIEeKTPOHHbIE
Ne Hara nugposbie

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yyeHusi oOpa3oBaTe/IbHbIE

padoThbI padoThbI pecypebi

XUMHUYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUrypamus aToMoB

Ilepuonnueckuit 3akoH u [leprnoanyeckas
cUcTeMa XMMU4YEeCKHUX 3jeMeHToB [[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH TI0
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anementoB .. Meneneena B
Pa3BUTHH HAYKU

Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemiectra
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

Iloustue o AUCTICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. 1
MaccoBast 107151 BELIECTBa B pacTBOpE



Knaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX

10

11

12

13

14

kiaccoB. KonTposbHas pabora

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYeCKOM M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMHYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BausiHue
pa3NuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

DnexTpoiauTHYecKas auccoruamnus. [lonstue
0 BoJtopoHOM mokazarene (pH) pactsopa.
Peaxiiuu nonHoro oomena. I'maponus

OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 37IEKTpPOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

KonTponbHas pabota mo pazueny
«Teopernueckre OCHOBBI XUMHUU»

Merabl, ux nonoxenue B [lepuoamueckoit
cHCTeMe XUMHYEeCKUX deMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKue CBOWCTBa
METaJIOB
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23

24

25

26

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN DS
HaIpsHKEHNUN METaJUIOB

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
MeTaJUIOB (HAaTpUH, KaJui, Kaablluid, MarHu,
ATIOMUHHNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XuMHYeCcKre CBOMCTBA IMHKA, Keje3a U uX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Meramab»"

Hewmeramibl, UX Mon0KeHUE B
[Iepuoanueckoit cucteMe XMMUYECKUX
anemeHToB /I. 1. Menzaeneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB

®u3nYECKUEe CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETAUIOB (Ha IpUMEpe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)
XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COEMHEHMI

XuMu4yeckue cBoicTBa a30Ta, pocopa u nux
COeTUHEHUN

XHWMHUYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

KonrtponbHas pabora o temam «MeTauiby
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28
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31
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34

u «Hemerayuien)

O0001eHne U CUCTEMATH3AIM 3HAHUN 110
teme «HeMeramnby. Beruucnenus mo
YPaBHCHHSIM XUMHUYECKHUX PEAKIIMHA 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 334 110 TEMe
"Hemeranmnsl"»

HeOpFaHquCKI/Ie N OPraHUYCCKHUEC KUCIIOTHI.
HeOpFaHquCKI/Ie N OPraHUYCCKHUEC OCHOBAHUA

AmMdoTepHbIe HeopraHU4eCcKHue u
opranuueckue coequHenus. ['enernueckas
CBSI3b HEOPTAHWYECKUX U OPTAaHUYECKUX
BEIIIECTB

Ponb xumum B o0ecrieueHUn 3KOHOFH‘ICCKOI>1,
3HepFeTI/I“IeCKOﬁ U IHIIEBOM 6C3OH8.CHOCTI/I,
Pa3BUTHU MCIUTTUHBI

[IpencraBienust 06 00IMKX HAYUHBIX
IIPUHIMIIAX POMBILIUIEHHOTO MOJTYYEHUS
BAKHEHIIINX BEIIECTB

XHMHS U 300pOBbE YEIIOBEKA

Htorosoe TectupoBanue 3a kypc «O01mas
XUMUSD)

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsIEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

CpopMUpPOBAaHHOCTH TMPEJCTABICHUN O XMMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUWA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIiue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YTIEPOAHBIN CKETeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, HU30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHMs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKUpHI, OENKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemecTB A.M. Bytiepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKMX U  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCIIOBCKA

ChopMupoBaHHOCTh yYMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUN,  yCTaHAaBIMBaThL  UX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMUYECKYI) CHUMBOIUKY
JUIE  COCTaBIICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U ypaBHEHUH
XUMHUYCCKUX peaKqu/’I, HU3TrO0TaBJIMBATb MOJACIIN MOJICKYJI OPraHUYCCKUX
BCIICCTB JIs1 WJUIIOCTPpAIMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

24

3.1

ChopmupoBaHHOCTE  YMEHHH  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBYy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) coequHeHWi (YTrJIeBOJOpOIbI,
KHCJIOPOJIT M a30TCOJEpKAIINE COCAUHEHUs], BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTh WM  Ha3BaHUS IO  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIC)

ChopMHpOBaHHOCTh YMEHHUS MPUMEHATH: IOJOXKEHUS  TEOpUn
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa 11 0ObscHEHMS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUSA; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz(coz[epxcamHe u a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHU . BI:ICOKOMOJIGKy.HSIpHI)IC COCIUHCHUA

ChopmupoBaHHOCTE YMEHUW TIPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJIETbHBIX OPTraHUYECKHX BEUIECTB (ITHIJICH, MPOIMICH, alleTHJICH,
STWJICHIIIMKOJb, TIHIEpUH, (eHon, Qopmanpaerun, ameraibIerum,
MypaBbUHAsE KHCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBas KHCIOTa, TJIOKO3a, (PPYKTO3a, Kpaxmal, IIeJUTI0II03a,
TJTAIIH)

CpopMHUpPOBAaHHOCT, yMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
(bu3uvYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TIPEJICTABUTENIEH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, JITHUIIEH,
MpoMNuJeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, Oenzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOJb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeUII0JI03a,
aMUHOYKCYCHas KUCJIOTA)

ChopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXAy  TUIOUYHBIMU  TPEICTABUTEISIMH  Pa3lUYHBIX  KJIAcCOB
OpPTraHWYECKUX BEIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKHUX
peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT
CdopMupoBaHHOCTH YMEHUS XapaKkTepU30BaTh UCTOYHUKHU
YTJIEBOJOPOAHOTO CBIPhs (He(PTh, MPUPOAHBIN Ta3, YIOJb), CHOCOOBI X

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB IMePepadoTKu
XUMHUS U KU3HL. PacuéTrl

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAaHHs, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUHN



3.2

33

34

3.5

3.6

11 KJIACC

Kon
NpoBepPsieMOro

BEIIECTB W XHUMHUYECKUX sBICHUN (HAONOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIMOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS I NPHUHATHS pEHIeHUHA B  KOHKPETHBIX

KN3HCHHBIX CUTYyallnsaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMH COONIOAaTh MpaBUia IOJB30BaHUS
XUMHYECKON Mocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuu,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHbBIEC PEAKLIUU
OpPraHUYECKUX BEIIECTB, JCHATypauusi OCIKOB IIpH HarpeBaHUH,
LBETHbIE peaklMy OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH MpH OOpallleHUM C BELIeCTBaMU U J1abOpaTOpHBIM
000pyI0BaHUEM; IIPEACTABIIATH pe3yabTaThl XUMUYECKOIO
SKCHEpUMEHTa B (OpME 3aluch ypaBHEHHHA COOTBETCTBYIOIIUX

peaknuii 1 GopMyITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeakKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKI_II/II/I)

CdhopMupoBaHHOCTb YMEHHUH KPUTHYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HMH(POpPMAIUIO, IMOJIYy4aeMyl M3 pa3HbIX HMCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

ChopMHUpOBAaHHOCT, yMEHHH COOJIOATh TpaBUja IKOJOTHYECKH
1enecoo0pa3Horo MoOBeNEHUs B OBITY M TPYJOBOM JAEATEIHbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMOM  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEPax CIOCOObI YMEHBIIEHUS M MPEJOTBPALCHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHEro o01ero 06pa3oBaHus



pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, S-, p-, d-IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HWOH, MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCIICHHS, XUMHUYECKas CBSA3b, MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYecKas pemi€rka, TUIbl XUMHUYECKUX peakuui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakiy HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALUS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKON pEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHUSI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMYYEeHMH U O€30IMacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON JEATEIHbHOCTH

YCJIOBCKa

CdopMHpoBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

€CTCCTBCHHOHAYYHBIX IIPCIMCTOB

BJ'IaI[CHI/Ie OCHOBHBIMM MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX sBIEHUN (HaOmIOqeHWe, W3MEpEeHHue, JKCIIePUMEHT,
MOJIETUPOBAHUE)

CdopMupoBaHHOCTh yMEHMI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUA XHUMHYCCKHUX OJBJICMCHTOB B COCAHHCHHUAX pPA3JIMYHOIO
cocCTaBa, BHU/T XUMHAYECKOUI CBs3U (KOBaJ'IeHTHaSI, HMOHHAas,
MeTaJTu4ecKasi, BOAOPOIHAs) B COCTUHEHUSIX, TUI KPUCTAITHUECKON
pEmIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYIJspHas, MOHHAS,
MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUMHCHUN

ChopMUPOBaHHOCTh ~ YMEHHS  KJIACCH(PHIMPOBATH  XUMHUYECKUE
peaKIyy Mo Pa3IMYHBIM NpPU3HAKaM (YUCITY M COCTAaBY Pearnpyromux

BEIIECTB, TemIoBOoMy J(h(}eKTy peakiuu, HW3MEHEHHUIO CTereHel
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1.8

1.9

1.10
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2.1
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OKHCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, y4acTuro

KaTaJiu3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHUS  PEaKIuil
pa3JIMYHBIX THUIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaAKUUN
MOHHOI0 OOMEHa, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpAX HCOPraHUICCKHUX BCIICCTB

CpopMHUpPOBAaHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peaxkuui IIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca dTHX peaKuHﬁ

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XMMHUYECKON peaklMy OT pa3InyHbIX (PaKTOPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIHETO BO3JCUCTBUS

(npunun Jle Hlatense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CopMHUpOBAaHHOCT YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.1. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOIIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJieMeHTOB 1—4 mnepuoaoB Ilepuonnueckoi
cucTemMbl xuMuueckux siemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  WM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M WX COEAUWHEHHMI MO NepuojaM W rpynmnam

[Tepuonnueckoit cucrembl xuMudeckux 3aeMeHToB J[.M. Menaeneesa

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BELIECTB PA3INYHBIX KIACCOB,
MOATBEPKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOINBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKHUX BEUIECTB MO MX COCTaBY K OMNPECIEHHOMY Kiaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpymnme) coenMHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHUX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHbBIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAaHME  TIEHETHYECKOM  CBA3M  MEXKIY
HEOpraHUYECKMMU  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CdopmMupoBaHHOCTh YMEHMM MJIAaHUPOBATh U BBIIOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHE IEpOKCUAa BOAOPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpe/esieHue CpeAbl PacTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAIbHOTO WHAMKATOPA, BIMSHUE pPa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTb ~XMMMYECKOH peaklMM, peaklud HOHHOro oOMeHa,
KauecCTBEHHbIE peaKuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMS, PEIIEHHWE SKCHEPUMEHTANbHBIX 3a/ady IO TeMaM
«Metamne» u «HemeTannbsl») B COOTBETCTBUU C MPaBWIIAMU TEXHHUKHU
0€30MacHOCTH TpU OOpalleHHWH C BeUIeCTBaMM U JabOpaTOpHBIM
00opy0BaHUEM; IIPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpME 3alMcHl YpaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIhTaTOB
CchopMupoBaHHOCTh YMEHHMH COONIOATh TpaBWJa TOJIb30BAHUSA
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpyJOBaHUEM, a TaKKe
npaBmiia oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
IO BBITIOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OMBITOB
CdopMupoBaHHOCTH YMEHUH XapaAKTEPU30BATh XAMUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTaBICHUI 00
oOIIMX HAyyHBIX MPHUHLIMIAX M  3KOJOTHYECKHX  MpobieMax

XUMHUYECKOTO MTPOU3BOJICTBA
XUMHSA U KU3Hb. PacuéTnl

ChopMHUPOBAHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBJISIFOIICH

€CTECTBEHHOHAy4YHOW KapTHHBl MHUpPA, pOJM XHMHUM B II03HAHUHU



3.2

33

3.4

3.5

SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS M KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOHW Jyif
pelieHusl TPAaKTUYEeCKUX 3a7ad W OKOJIOTHYECKH OO0OCHOBAHHOTO

OTHONICHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIuio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOi KOMMYHUKalUK, ceTb IHTEpHET U IpyTrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MpaBUa DKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JAEATENBHOCTH B
LEISIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON
Cpelibl

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
OIpeIeIEHHBIX BEIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHUUI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJIb30BAHUEM TIOHITHS «MAaccoBas JOJsI BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOILICHW Ta30B MPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB,
TerI0BOro d(QeKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU
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2.4

2.5

2.6

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

[Ipenmer opraHnyeckod XMMHHU: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOECHHsS] OpPraHUYECKUX

coequHennit A.M. BytiiepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CtpykTypHble (OpMysbl OpraHM4ecKHX BemecTB. ['oMonorus, wuzomepus.
Xumuueckasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE U KpaTHbBIC

cs3u. [Ipencrasienne o KiaccuGuKauy OPraHuIeCKIX BEIICCTB

Homenkiatypa oprannueckux COeIMHEHHH (CHUCTeMaThdecKas) U TPUBUAILHBIE

Ha3BaHUS BaAXXHEHIITIX HpCIICTaBI/ITCJIE':ﬁ KJIaCCOB OPraHMYCCKUX BCIICCTB
VYri1eBo10pOsI

AJIKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psAll. MeTaH U 3TaH — IpoCTenIne
NPEJCTaBUTENIN AJIKaHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaXO0XKACHUC B IPUPOAC, IMOJTYYCHUC U ITPUMCHCHHUC

ANKeHBI: COCTaB H CTPOCHUC, TOMOJIOTHYECKUI pPAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfIH.IPIC MMpEACTAaBUTCIIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(pCaKIII/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAWU, OKUCICHUA H

HOHI/IMepI/ISaHI/II/I), IMOJIYUYCHHUEC U MPUMCHCHUEC

Ankaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeilmue
XMMHYECKHe CBOMCTBa (peakuusi nmoaumepusanun). IlogydeHne CUMHTETHUECKOTO

KaydyKa 1 pe3UHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUN Psil. ALETHIICH —
NPOCTEUIINIA TpeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUe U
XMMHYECKHE CBOWMCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINH,

TOpPEHHUs ), OJy4YeHUE U IPUMEHEHHE

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHMEe M XHMHUYECKHE CBOICTBa
(peaxiuu raoreHupoBaHMs U HUTPOBAHMs), OJTy4YeHUE U mpuMeHeHue. Tomyor:
coCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS WM HUTPOBAHHUA), TOJyYeHHUE U TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBsI3b MEXAy YINIEBOJOPOJAMM, NPUHAMISKAIIUMU K

Pa3IUYHBIM KJIaccam
[TpuponHbIe HCTOYHUKHN YTIIEBOAOPOIOB. [IpHpoHbIi ra3 n momyTHBIE HeTIHBIC
ra3sl. Hep1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKi HEPTU: MEPETOHKA,

KPEKUHT (TepMHUECKHUH, KaTtanuTudeckuit), muponus. [IpoaykTsl mepepaboTku
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3.2

3.3

3.4

3.5

3.6

4.1

4.2

He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KaMeHHBII yromas u

MIPOAYKTHI €ro mepepaboTKu
Kucnoponcozepxamue opraHn4eckue COeAnHEHUS

[IpenensHbIe OAHOATOMHBIE COUPTHL. METaHOI M 3TAHOJ: CTpOCHUE, (pru3ndecKue
U XHMHUYECKHE  CBOMCTBa  (peakuMu C  AKTUBHBIMH  MeTajlJlaMH,
raJIoOr€HOBOJIOPOJIaMH, T'OpPEHHE), IMpUMEHeHHe. BomopojHble CBA3M MEXIY
MOJIEKYJIAMM CIIUPTOB. J[eMCTBHE METaHOJIA U 3TAHOJA HAa OPraHM3M 4YeEJIOBEKa.
MHoroaTroMHBIE CIIMPTHI. OTHIEHIJIMKOIb U NIMOCPUH: CTPOCHUC, (1)I/I3I/I‘-IGCKI/IG u
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBHME CO  ILEIOYHBIMU  METaIaMH,
KayecTBEHHasl peakllds Ha MHOIOATOMHbIE CIUpPThI). [leificTBue Ha opraHusm

YCIO0BCKaA. HpI/IMeHeHI/Ie TJIMIOCPpHUHA U OTUJIICHI JIMKOJIA

deHour: CTPOCHUC  MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IG U XHUMMYECKHE CBOMMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

Anpaeruipl ¥ KeToHbl. DOopMaIbACTHI, alleTalbJACTH: CTpOSeHUE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA (PEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKI_II/II/I), TMOJIYUCHHEC U IIPUMCHCHUC

OAHOOCHOBHBIE TpeAeabHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOECHUE, (pU3HUECKUe U XMMHUYECKHe CBOMCTBa (CBOICTBA, o0ImIMe 1Jis
Kjlacca KHCJIOT, peakiuss JSTepuuKanuu), TI[OIy4eHHe M I[pPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENIN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIINX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIICC HGfICTBI/IG

Cnoxnbie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poJib
KUPOB

VYrneBoabl: cocTaB, Kiaccu(UKaImsa yrieBoJoB (MOHO-, AW- U TOJHCAXaPHIBI).
I'moko3a — mpocTedmmii MOHOCaXapwa: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBI,
¢u3nueckre U XUMHUYecKue cBoicTBa (B3aumoaeiicteue ¢ rupokcuiom meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAXOXKICHHE B MPUPOAE, MPUMEHEHHUE, OMOJIorHYecKas
poiib. @otocunTe3. PpyKTO3a KAaK M30MEp II0K03bl. Kpaxman u memntono3a kak
npupoHbie monuMepbl. CTpoeHHE Kpaxmayia W IeJUTIONI03bl. Du3nueckue u

XAMHAYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, Ka4eCTBEHHAS PEAKIIHS C HOIOM)
A3zoTcozepikaliye OpraHuuecKue CoeIMHEHNs

AMUHOKHUCIOTEl Kak amMQoTepHble OpraHuyeckue coequHeHus. dusznueckue u
XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuUMepe TIIuiuHa). buonormueckoe

3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/I,ZU)I

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
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BTOpPUYHAs U TPETUYHAs CTPYKTypa OenakoB. XMMHUUYECKHE CBONCTBA OEIKOB:

TUAPOIN3, ACHATYpalus, KaueCTBEHHbIC PEaKLUU Ha OeJIKn
BricokOMONEKYISPHBIE COEAUHEHUS

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMUIL: MOHOMCD,
IIOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD IMOJIMMEpHU3allu, CPECAHASA MOJICKYJIIpHasd
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/H‘/’I —

MOJIMMEPU3ALUS U ITOJIMKOHICHCALIMS
OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHUS BEIIECTB W HX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay4yKOB. HOJIy‘-ICHI/IC CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KIIACC
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1.6

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

XuMu4eckuil 31eMeHT. AToM. SIapo aroma, U30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTudyeckrue YpoBHH, OTYPOBHU. ATOMHBIE OpOUTAINH, S-, P-, d-DIIEMEHTHI.
OcCOoOEeHHOCTH pacIpe/ieIeHUs] JIEKTPOHOB 10 OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpaIs aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMH4IeCKux sineMeHTos J1.1.
MenneneeBa. CBs3b NepUOAUYECKOTO 3akoHa H [lepmoanueckoil CUCTEMBI
xumuyeckux eMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pazyeMbIX UMH TMPOCTBIX M CJIOXKHBIX BEHICCTB IO TPYIIAM U TEPUOAM.

3HaueHHe NEPUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKHU

Ctpoenne BeniecTBa. XHMHUYECKas CBSA3b. BHABI XHUMHUYECKOW  CBSI3H
(koBasieHTHAsT HETOJISIPHASI W TOJSpHAs, HWOHHAs, MeTautndeckas). oHbI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMUYECKON CBSI3U

(0OMeHHBIH U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b
BanenTHOCTb. DnekTpooTpULIaTENbHOCTh. CTENEHb OKUCIICHUS

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEUIECTB OT THUNA KpucTamyeckod pemérku. [loHsTHe o0 AMCIIEPCHBIX
cucrteMax. VcTUHHBIE M KOJUJIOMJHBIE pacTBOpbL. MaccoBasi [10yisl BelllecTBa B

pacTBope

Knaccudukanus Heoprannyeckux coeanHeHnit. Homenknarypa HeopraHmueckux

BCIICCTB
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3.1
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Xumnueckas — peakuus.  Kmaccudukanms ~— XMMHUYECKMX — peaknuii B
HEOPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXPaHEeHMsI U MPEBPAIICHUS] SHEPTUU IIPU XUMHUECKUX PEaKIHIX
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

cocTosiHue XuMmuieckoro papHoBecus. [Ipunnun Jle [llatense

BHCKTPOJ'II/ITI/ILICCKEIH Jucconuanus. CunpHble U ciaOble OJICKTPOJIMUTHI. Cpez[a
BOJHBIX paCTBOPOB BEIICCTB: KUCJIasd, HGFITpaJ'IBHaH, mejI049Hasd. P CaKIIM1 MOHHOI'O

oOMeHa
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxenne HemeramioB B [lepuogudeckoil cucreMe XMMUYECKUX
anemenToB J[.MI. MenzeneeBa U 0COOEHHOCTU CTpPOEHUS aTOMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IIpUMeEpe KUCIOpO/a, CEpBl,
docdopa u yrnepoza)

XUMHUYECKHE CBONCTBA BaXHEWIIMX HEMETAIJIOB (TaJOreHOB, Cepbl, a30Ta,
dochopa, yrimepoma W KpeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPKAILMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). I[IpumeHeHue

BaYKHEHUIITIMX HEMETAIJIOB U UX COCTUHEHUI

Meramnsl. Ilonoxenne wmeramwioB B Ileprogndeckoil cuCTEME XMMHYECKUX
anemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0UYEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoicTBa MeTamioB. CIiiaBbl METANJIOB.

DNEKTPOXUMHUUECKHUH Psiji HAllPsHKEHUH METalIoB

XHWMHYECKHE CBOMCTBA BaXKHEMIIMX METAUIOB (HATpUM, KaJlIMid, KalbIUi,
MarHui, aJIOMHUHUN, ITUHK, XpOM, Kelie30, MeJb) M WX coeauHeHuid. OOmme

CIOCOOBI MOTYyYEHUsI METAIIOB. [I[puMeHeHe METAITOB B OBITY U TEXHHUKE

I'emetnueckas CBSI3b HCOPTaHNUYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMYHBIM

KJIaccam
XUMHUS U )KU3Hb

Ponp xumMum B oOecIiedeHHH 3KOHOFI/I‘{CCKOI>'I, BHCpFCTHqCCKOﬁ U MHUILIEBOM
6630H8.CHOCTI/I, Pa3sBUTHU MCOWULIUHBI. IlonsTue o HAayYHBIX MCTOJAaX IMO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIIUHA

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOIYYECHHUS
BOXHEHIIMX BewecTB. YenoBek B MHUpPE BEHIECTB M MATEPHAJIOB: Ba)KHEUIINE
CTPOUTEIBLHBIE MaTepHuajbl, KOHCTPYKIIMOHHBIC MaTepUalibl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHallbl JJi1 SJICKTPOHUKH, HAHOMATepUAJbl, OPraHMYECKHE U

MUHepalbHbIe y100peHus



XuMHST W 3]I0pOBbE UEJOBEKA: IPaBWJIA MCIOJb30BAaHUSL JIEKAPCTBEHHBIX
33 [perapaToB, MpaBuia 6€30MaCHOT0 UCTIOIb30BAaHUS MPENapaToB OBITOBOM XUMUN

B HOBCC,HHGBHOI;'I KHN3HU
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