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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CIY>)KHT 3aBEpIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPEAEIeHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHEM, IO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIEpPUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

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

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJIEKYJbl, (HU3NYECKHUe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl.  DOpMANBIETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCHepUMEHTAJIbHbIE METOJbl W3YUYEHHUs BEUIECTB M UX IpPEBpalllCHUN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPHHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpokcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHUS.

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

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yAaoOpeHwus.

XuMus M 3I0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIUICHHOCTh,  (DapMaleBTHUUeCKass  MPOMBIILUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHsI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpYKaloleM MHUpPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00111eCTBa;

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



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

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



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTE;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTEMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MeEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YTIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xuMuueckux anmemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

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

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U IpyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nms 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchbl

Paznen 1. Teoperuyeckue 0CHOBbI OPraHUYECKOH XUMUM

[Ipenmer oprannyeckoit xumun. Teopus

1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YII1eBOAOPOIbI — AJIKAHbI 2
) HenpenenbHble yriieBogOpOIbI: AJIKEHBI, 6 1
’ aJIKaJUEeHBbI, aJTKHUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IprpoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 1
' ux nepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHH
3.1 Crnuptsl. ®enon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Crioxubie 3QUpBI
33 VYrinesoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Uroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 ‘ [TInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpouabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Pa3znen 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Bemectsa. MHoroo6pasue

1.2 4
BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTtaminl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
) BEILECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u KU3HL
3.1 ‘ XUMHUSA U KU3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmet opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus ctpoeHUst OpraHUYEeCKUX

coenunenunii A. M. bytnepoga, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanuu
opraHudeckux Bemniects. Homenkmarypa
(cucremarnveckasi) U TPHBHAIBHBIC
Ha3BaHUS OPraHUUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PST

Meran u 3TaH — npocTenime
MPEICTaBUTENN aTKAHOB

AJKeHBI: cOCTaB U CTpPOCHUC, CBOMCTBaA

OTUieH U NPONUIEeH — IpocTeiine
MIPEICTaBUTENH aJTKEHOB

IIpakTruueckas padora Ne 1. «Ilomyuenue
STWIEHA U U3yUYEHUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U PE3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

1 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBsA3b yIiIEBOAOPOJOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
IIpuponHbIEe HICTOYHUKH YITIEBOAOPOJOB:

15 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCyCHast

22 ITpakTruyeckas padora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

23

24

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbu1a Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEe JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponus, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIIHSL.
BaxHeliue npencTaBUTeN : TIH0K03a,
bpykTo3a, caxaposa

KanMaJ'I H OCJUIK0JI03a KaK IIPpUPOAHBIC
MOJIMMEPBI

29

KontponbHas padota mo pasaeny
«Kucnopoacoaepxaiiye opraHuueckue
coenuneHus»/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6m1ast XxapakTepuCTHKa a30TCOICPIKAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas pabota

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJIEKYJIIPHBIX COSUHEHUN !
OcHOBHbIE METO/BI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1
[TnacTmacchl, kKayqyKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,[[OpO,ZLHaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O TUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZopoHOM Mokasareie (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U paCTBOPOB COJIEH

KontponbHas padota mo pazaeny
«TeopeTnueckne OCHOBBI XUMHUN»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHEe CBOMCTBA IMHKA, JKejle3a U UX
COCTUHEHUN

19

[IpaxTnueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeramibl, X 1oi0KeHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckre CBOMCTBA HEMETAIIIIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOMCTBA TFAJIOT€HOB, CEPhI U UX
COCTMHCHUN

23

XuMuyeckue cBoMcTBa a3oTa, hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COCIMHEHU

26

O000I1IIeHNE U CUCTEMATHU3aINs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

)% KontponsHas pabora o Temam «MeTtasuibby 1
n «Hewmeramibm

29 Heoprannueckue 1 opraHn4eckue KucyioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xuMum B 0OecrieueHIH HKOJIOTUIECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUH MEAUIIMHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MIPUHIHUIIAX IPOMBIIUIEHHOTO ITOJIyYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUPE BELIECTB U MATEPUAIIOB 1

34 XUMUA U 300POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUHA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, U30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUN PsAMl, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKMpHI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHnuueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (DaKTOIOTHUECKUE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBaThL WX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMHUYECKYI) CHMBOIUKY
JUISE COCTABIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpaméHHoW) ¢GOpMyJ OpPraHMYECKHX BEMIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIINi, U3TOTABIUBATH MOJEIH MOJIEKYJT OPTaHUYECKUX
BEIIECTB I WILITIOCTPALUA MX XUMHYECKOTO M TMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 111 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUI03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJYy  TUIMYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I [PUHATHS pEHIeHUHA B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIyYE€HHE 3TUJICHA U U3YyYEHUE €0 CBOMCTB, KAUECTBEHHBIE PEAKIINU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHuH C BeLIeCTBaMU U J1abOpaTOpHBIM
000py/I0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOIO
SKCHEpUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, ceTb IHTEpHET U apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOLIEH IPUPOTHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIACC

Kon
NpoBepsieMOro

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBs3b, MOJIb, MOJIIpHas Macca, MOJIIPHbBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHYECKUX peakUui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiu HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTHUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIbD,
CKOpPOCTh XMMHYECKON pEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOMYYeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMHpOBaHHOCTh yYMEHHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

Brnagenue OCHOBHBIMH METOAAMU HAy4YHOTO TMO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmoJaeHue, W3MEpeHHue, JKCIEPHUMEHT,
MOJEJIMPOBAHNUE)

ChopMupoBaHHOCTh yMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAas, HWOHHaS,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTATHYECKON
PEHIETKA KOHKPETHOI'O BEHIeCTBA (aTOMHAas, MOJIEKYJIIpHas, MOHHas,

MeTaJUTHYeCKas)

C(I)OpMHpOBaHHOCTB yMCHHf/'I ONpCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHUSI  KJIacCU(UUIUPOBATH  XUMUYECKHE
peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronmx

BEIIECTB, TemIOBOoMY J(h(]eKTy peakiuu, HW3MEHEHHUIO CTeleHen




OKHCJICHUS  DIJIEMEHTOB, O0paTUMOCTH  peakIHH,  y4YacTHIO

KaTaJin3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS PpEAKLUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

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

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

CdopmMupoBaHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIiy OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. MeHnpeneeBa u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOUIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cucTemMbl xuMmMuueckux snaemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATHSL  «S-, p-, d-dJCKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M MX COEIUWHEHHMI MO MepuojaM W rpynmnam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa

23

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3IUYHBIX KIACCOB,
MOATBEPKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOpraHMYECKUMH  BEUIeCTBAMM  C  [IOMOULIbI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPEICIEHHOMY Kiaccy




(rpymnme) coenMHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

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

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEILECTB Pa3IMYHbIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAaHME TI'EHETHYECKOHM  CBA3M  MEXKIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
OKCHEPUMEHT (pa3jioKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHH
KaTajn3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJILHOTO WHIMKATOpa, BIHMSHUE Pa3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KaueCTBEHHbIE PeaKuu Ha Cyib(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3aJad IO TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHWH C BeUIeCTBaMH U JabOpaTOpHBIM
o0opyI0BaHUEM; [PEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpME 3alKMcHh YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YyJIbTATOB

CdopmupoBaHHOCTh yYMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAy4YHBIX TMPHUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2
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SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusT TPAaKTUYEeCKUX 3a7ad W OKOJIOTUYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKaIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIeCTB, NOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJIS BEIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOUICHWH Ta30B NPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TeIrI0BOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckod XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopusi CTpPOCHHUS OPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIMy OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThudecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENIN aJIKaHOB: (U3MUECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXJACHUC B IPUPOAL, ITOJTYUYCHHUEC U IIPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC
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Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHrne CHHTETHUECKOTO

Kay4dyKa U pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psll. AICTHICH —
MPOCTEHIINIT TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMUYECKHUE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TH IpaTAIUH,

TOpPEeHMsI ), TOJydYeHUe U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS), MOJTyUYeHHE U IpuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUs), IOJYYEHUE M TNPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YINIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMuYHBIM Ki1accaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHbIe HEPTIHBIE




3.1

ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nepepaboTki HETH: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTanuTudeckuit), muponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMmMeHHbI yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
U XUMHYECKHME  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), IMPUMEHEHHUE. BoJOpOJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CHUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIMKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTO0ATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@DeHOI:  CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.4

3.5

3.6

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHCICHUS W BOCCTAHOBJICHHS, KAYCCTBEHHBIC

peaxkuun), noJy4eHue u NpuMeHeHne

OHOOCHOBHBIE TpefebHbIe KapOOHOBbIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBonpl: cocTaB, KiaccHU(pUKAIMSA YIIeBOAOB (MOHO-, JU- U TOJIHCAXaPHUIBI).
I'moko3a — mpocredmmii MOHOcCaxapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBA (B3aumozelicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMpPUMEHEHHe, OHoJIoruueckas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxmMan u memirono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmala M LEeUII0J03bl. Pu3nyeckue u

XUMHUYECKHE CBONCTBA KpaxmaJia (FI/IIIpOJ'II/B, KauCCTBCHHAA pCAKIUA C I/IO,ZLOM)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuYecKkue coeauHeHus. DPu3nuecKkue u

XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha Mpumepe TiunuHa). buonormueckoe




4.2

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI
benku kak NpUpOAHBIE BBICOKOMOJIEKYJApHBbIE coenuHeHus. Ilepuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYPalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOoMONEKyIIpHBIE COSMHEHMS

5.1
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OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHI: MOHOMED,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOIMMEPHU3ALUU, CPEAHAA MOJICKYJIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHCHMM —
MOJIMMEPU3ALUs U ITOJIMKOHICHCALINS

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHUS BELIECTB W HX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHLbL

11 KIIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

TeopeTnyeckrie OCHOBbI XUMUU

1.1

1.2

1.3

XUMHYECKUH dJIeMEHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 000JIOUKa.
DHEpPreTUYEeCKue ypoOBHH, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax JIEMEHTOB

TNEPBbIX tIeT]i»IpéX NepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_II/ISI aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMeHnTos J1.1.
MengeneeBa. CBsA3b NepuOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xumMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM U TMEPHOJaM.

3HaueHHUE NEPUOANYCCKOro 3aKOHa B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOW CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

1.4

BaneHTHOCTS. 3HeKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH ITOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BEUICCTB OT THUNA KpUCTAUIMYEeCKOW peme€rku. IloHsTHe O AMCIEpCHBIX

cucremax. McTtuHHBIE T KOJUIOUJHBIC PaCTBOPEL. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHum4ecKux coeinHeHnit. HoMeHkiiatypa HeopraHum4ecKux
BEILIECTB
Xumuueckas peaxkuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SOHEPIUHU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIONIME HA

coCcTosiHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U cia0Oble QJICKTPOJIUTHI. Cpena
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anementoB .M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MMPUMeEpe KUCIOPO/ia, Cephl,
docdopa u yrnepoaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, Cepbl, a30Ta,
dochopa, yrmepoga M KpeMHHUs) M UX  COEAMHEHUH  (OKCHIIOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN
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2.4

Meramnsl. Ilonoxenne merawioB B Ileproandeckoil cuUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoiicTBa MetamioB. CIijiaBbl METAJIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJUIOB
XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, KajabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKele30, MeIb) W WX coeauHeHuid. OOmme

CHOCOObI MOTy4YeHHs MeTaUIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [lOHSATHE O HAyYHBIX METOAAX MO3HAHHS

BCIICCTB U XUMHUYCCKUX peaKqu/i
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[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHHUS
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BOXHEHIIMX BewecTB. UenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTE€pUalIbl, KPacCKH, CTEKJIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHbIC YI00pEeHUs

XuMUd UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus. 10 xmacc. 'abpuensu O.C., Octpoymo W.I'., Cnagkos C.A.
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenney, 2024r.
* Xumus. 11 xknacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.

AxrmmonepHoe ooectBo «M3aarensctBo «lIpocBemenuey, 2024r.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Xumus. Paboune nporpammsl. [Ipenmernas nunus yueOnukos ["abpuensna O.C.

10-11 xmaccel. ba3oBbiil ypoBEHb

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka [{OK, https://uchi.ru/, https://www.yaklass.ru/, https://resh.edu.ru/
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