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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrpPaMMbl, H
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BocnuTaHud B Poccuiickon
®enepauuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanpHbie TosiokeHust GI'OC COO o B3anM00OYCIOBIEHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITYyCKHUKAMU
o011eo0pa3oBaTeabHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIY)XUT 3aBEpLIAIOIIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YellOBeKa, a TakKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xuMmMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CpeHEero 00IIero o0pa3oBaHus CPeACTBAMH y4EOHOTO
npeaMera «XHUMHsSD), COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIeHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHeuu(PUKUA HAyKM XUMUH, €€ 3HaueHus B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0lmMX 1eaed M MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBUIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (GOpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W >KM3HM KaxI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUs KaK Hayka
CO3UJIaTENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
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
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«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 OOIICH XUMUU) U
OpraHn4YecKkon xumuu. POpMHUPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YUEHUU
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0 YydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIECTBaX JAOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckOor XHWMHUU IMOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeamere «XuMus» 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
XUMUSD» O0yYaromuMCsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIIyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMEH U MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEaKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xiaccoB
AIIEMEHTaMH COJEP)KaHMsI, WMEIOIIMMH KYJBbTYPOJIOTMYECKUA W MPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHYECKOM OCHOBBI IS TOHUMAHHUS
¢unocockux MAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJAHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIQy HOBBIMH (aKTaMM U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaronmxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACWCTBUM, HMEIONMX 0a30Boe 3HA4YCHHE I
pPa3NUYHBIX BHJIOB JICSITCIIBHOCTH: peIICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MHpOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mpemojaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPHU OMPEACICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH LIeJIed HW3y4YeHHs MpeaMeTa HanpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUS
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TVIAaBHBIMHU LEJISIMU H3YUYEHUsS INpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PYH/IaMEHTAIIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsi HPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB E€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoBanusi. Ceroans B
OpernojaBaHUM XUMUM B OOJbllleld CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I11€00pa30BaTENIbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO NOJIyYEHMS 3HAHUN W NPUMEHEHUS WX B PEAIIBHOW JKH3HU
JUISl peIIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAaKUE LIETU U 3aJ]a4H, Kak:

ajanrtanusi 00yJaronmxcsi K yCIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue y OOyyaromMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAaEeT
BAJXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe 1 OLUEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CHIOCOOHOCTEH 00YYarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHaiu3a y4eOHOU U
HAyYHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

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

BOCIUTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B T'yMaHHCTUYECKOU
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHATBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3JI0POBBIO, @ TaK)Ke€ NPUOOpPETEHHs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydeGHOM maHe cpemHero oOmIero 0O0pa3oBaHHUS MPEeAMET «XHMHD
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcTecTBeHHO-HAyUYHbIE
PEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIs1 U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COIAEPKXAHUE OBYUYEHUA

10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4YEHUM HOBBIX BEIIECTB M MaTepUaloB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHoBHbIE N0JI05keHUsA. CTpYKTypHBIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omomorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUSA
BKHEHIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C 00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHMUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLICHUIO OPraHUYECKHUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
npocTeililine NpPeACTaBUTENN alKaHOB: (PU3WYECKME U XUMHUYECKHUE CBOWCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATalliM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psijl. ALleTUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUSI U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIY YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
pPa3IMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTaIUTHYECKHil), mnuposm3. I[IpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IJIaCTMAacC, Kay4dyKOB M PE3UHBI, KOJUIEKLIUHU
«Hedptp» u  «Yromp», MOIEIMpPOBAaHHE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOTHI: MOJyYE€HUE ITHIIEHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM IPOJYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUMH C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHbie CBs3U MEXAy
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA Ha OPTraHN3M YeJIOBEKaA.

MHoroaroMHsle  COMPTHL. ODTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenune ramueprHa U 3TUICHTIIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (HU3WYEeCKUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anbaeruapl U kemouwvl. DopManbIeTUi, alETANIbICTUl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH), TIOJyYEHHUE U IPUMEHEHNE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KiacCU(UKAIUS ~ yrAEBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKME U XMMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE C




ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman m nemnono3a Kak NpupoaHble nmosuMepbl. CTpoeHue Kpaxmaia Hu
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOMCTBAa Kpaxmaya (THIpOJu3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLICHUN:
IpOBEJCHUE, HAOIIOJCHUE W ONUCAHHE JEMOHCTPALMOHHBIX ONBITOB: IOPEHUE
CHHMPTOB, KaYE€CTBEHHBIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME STaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCHCTBUE TIJIMLEPHHA C
rugpokcuom meau(Il)), anpaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHE Kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrbie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOelIMHEHMs. llepBruuHasg,
BTOpUYHAs U TpETUYHas CTPYKTypa OeikoB. XUMHUYECKHE CBOMICTBa OENKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

DKCNEepUMEHTANIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OeIKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIKOB.

BbicokoMoIeKyJISIDHBIE COeIMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
NOJINMEPU3ALUS U MOJTUKOHIEHCALU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONb30BAaHUE KaK OOIUX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHSTUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTICIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsi, aHaJIU3, CUHTE3, Kiaccu(ukaius, nepuoaudHOCTh, HAOI0ICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHUPOBAHUE.

®usuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypPOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIIMBO,
pecypchl.

TexHOJorus: INHUILEBbIE MPOAYKTbI, OCHOBBI PALHUOHAIBHOIO ITUTaHWUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

Xumuyeckuii 3naeMeHT. AToMm. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB M0 OpOHWTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUsI AaTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepnoandeckoid cCuCTEMBbI
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HauYCHUE NIEPUOIMUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsI3M (OOMEHHBIM W JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTBA. THMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUIUYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 101 BelIeCTBa B paCTBOPE.



Knaccudukanus HEOpPraHU4ECKUX COCIUHEHHNN. Howmenxkiarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakluil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAaHECHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUeCcKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

OnexTponutryeckas nucconuanug. CuibHbIe U ciiadblie d5eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAILCHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux 3nemMeHtoB Jl. .
MeHneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiXx (PakTOpOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUSI «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEpPbl, a30Ta,
dbochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnos B Ilepuoguyeckont cucreMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mue gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIIMX METAIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



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

OKCIEpUMEHTAJIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUM:
U3Yy4YEHUE KOJUIEKIMU «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpaAMU
KHCJIOT U IIEJI0YEe, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétel macchl BemiecTBa WM 00bEMaA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHSA U KU3Hb

Ponp xumumn B o0ecnie4eHUH SKOJIOTMYECKOM, SHEPreTUYecKoW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MeAHMLMHBL. [loHSATHE O HAyYHBIX METOAAX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
NOJIyYEHUS] BXKHEHIINX BEILECTB.

UYesnoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepuanbl ISl 3JIEKTPOHUKH, HAaHOMATEpHAallbl, OPraHUYECKUE U MUHEPAJIbHbIE
ynoOpeHus.

XHWMHSL W 30pOBbE YEJIOBEKA: IpaBUJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH
HEOpraHW4ecKor XUMuM B 11 Kjacce ocylmIeCTBISETCS Yepe3 UCIIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYUYHbIX TMOHSATHH, TaK MW TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIsl OTIETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIe MOHSATHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, SBJICHHE.

®duszrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSIHME BEIIECTBAa, (PU3MUECKHE BEIUYUHBI U €TUHUIBI X
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, DJKOcHCTema, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuUHEpaAIBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIC, TOTLINBO,
pecypchl.

TexHOmorusl: XMMHYECKAsT MPOMBIIUIEHHOCTh, METAJUIYPIrHUsl, MPOU3BOJCTBO
CTPOUTEIIbHBIX MaTEpPUAJIOB, CEIBCKOXO3AMCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4YaronMMHCsl TMPOTPaMM  CpPeIHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHCTEMHO-IEATEILHOCTHBIM IOJIXOAOM B CTPYKType
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS NpeAMeTa «XHUMHsD» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOIUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOyYarolIMXcsi PYKOBOJCTBOBATHCS B CBOEM
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTaHOBKAMH, NPUCYIIUMH ILEJIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MTPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBHUTh
LIE€JIX U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJBTaThl OCBOCHMS MpEIMETa «XHUMUS» JIOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIHBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOIIO3HAHUS, CaMOpPa3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
00y4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBQXEHUSI K 3aKOHY W IIPABOIOPSJIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3aJ1a4, BHIMOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYyYHOMY HAacCJEIUI0
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJAECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOr0 OOpalleHHus ¢ BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAWBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl TOCTEACTBUNA W HEMPUATUS BPEIHBIX NpUBBIUEK (YNOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4e€OHO-HMCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3adad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



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

YBQXEHUS K TPYAY, JIOJAAM TPYIa U pe3yJabTaraM TPYyAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHNS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3E€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelLIeHus: BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEATPUHAMAEMBIX JICUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHuUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
npeacTaBiIeHus] 00 OKPYKAIoleM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUCHUU YCIOBHIM
YCHEIIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOW IKU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pazIu4HbIX chepax nmpodeccHoHaIbHOM
JIESITEIBHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI yU€OHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIeHayYHbIC MOHSATHUS, OTPaKaOIINe
I[EJIOCTHOCTh HAY4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U APyTHE);

yHUBEpCaIbHbIC y4eOHbIC NeWCTBUs (MO3HaBaTEIbHBIC, KOMMYHHKATHUBHEBIE,

PErYJIATUBHEIE), o0ecreunBaroIIne dbopmupoBaHue byHKIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTH C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIF30BaTh COOTBETCTBYIOIINE TOHSITHS JIJIsl OOBSICHEHUS OTACIbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH IS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY H3y4aeMbIMU
SABJICHUSIMU;

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

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYECKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — TMPpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyITUpOBAThH 1NN U 3a/1a4W UCCIICIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMECHEHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OpUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHPoOpMaryu (HAYy4HO-
MoNyJisipHasi JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOUSs,
pecypebl HTEpHETa), aHaNM3UPOBAaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

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

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHUS TMO3HUIINN B
X0J1e 00CYXJICHHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITEIbHOCTD, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii  aJrOpUTM JACUCTBUI IpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC
[IpenMeTHble pe3ysibTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAKOT:
c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUM SIBICHUI
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€



(bYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl peIIeHHsI MPAKTUYECKUX 33124
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAsA TpyIIa,
panuKkan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YTIEBOAOPOIBI,
KHUCJIOPOJ, U a30TCOAEpXKalIUe COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IIOHUMAHMS IPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHMUU BBISIBIATH XapaKTEpPHbIE MPU3HAKU MOHITHUM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOILIUE NOHATUA IPU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALLCHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTraHUYECKUX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIUBATH TNMPUHAICKHOCTh HU3YUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynme COeIWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cuctematuyeckoir Homenknatrype (IUPAC), a taxkxe NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTalibIerui, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEAENsITh BHABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCNMHEHUSAX (OJIMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS NTPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOpPMHPOBAHHOCTh  YMEHHA  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue W XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, IMPOIWJICH, areTHJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBblUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), MILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOIAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IATh MPABMIIA TTOJIb30BAHUS XUMHYECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh U BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KaueCTBEHHBIE PEAKIMU OPTraHUYECKHUX
BEILIECTB, JIeHATypauus OCJIKOB MpPU HarpeBaHUH, I[BETHHIC PEaKIMu OCIKOB) B
COOTBETCTBHM C TMpaBWJIaMHW TEXHUKHA OC30IaCHOCTH TMpU OOpalieHuu C
BCIIECTBAMH M J1aOOPATOPHBIM OOOpPYIOBaHUEM, TPEJACTABIATh PE3YJIBTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMAaIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IIEIISAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIOIEW MPUPOIHON Cpellbl, 0CO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNOPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHu3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX M CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3J0POBBIO U MPHUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIIMEe TOHATHS (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJSPHBIH O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YECHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN JESITEIILHOCTH YEJIOBEKa,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUS MPH
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMUYECKYH) CHMBOJIUKY JIJIsI
coctaBieHus (OPMYJ BEMIECTB M  yPAaBHCHUM XHUMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHAasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTD YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
W. MeHnpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TMOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECcKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COCIUHEHUUN
10 nepuoaaM u rpymnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'C€HETHUUYECKOW CBSA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pPEAarupyrollux BEHIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHMI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THUHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBHSI, PU KOTOPBIX 3TH PEAKLMU UAYT IO KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLuu
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh ITpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHMEM, a TaKXKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (Pa3joKEHUE IMEePOKCUIA BOAOPOJAAa B NPHUCYTCTBHM KaTalau3arTopa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
temam «Metaiue»y U «HeMetamnb») B COOTBETCTBHM C MPaBHIAMH TEXHHUKHU
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHUN COOTBETCTBYIOIIUX peakiuil U (HOpMyJIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOJATh  MpaBUjia  JKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OIMACHOCTh BO3/CHCTBUS HA J)KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicit mokazarens IIJIK, moscHATe Ha mnpuMepax crnocoObl YMEHBIIEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS: YMEHUE
NPUMEHATh 3HAHMUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHU;

JUISL  CIEMBIX W CHA0OBHASIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumeHoBaHue Koaun4vecTBO 4acoB
[
/i pa3aesioB U TeM B Konrtpoabnbie Ilpakruueckne  JJIeKTPOHHbIE (IMdpoBbIE) 06pazoBaTelbHbIE
cero
MPOrpaMMblI padoThI padoThI pecypcbl
Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHMYECKOl XUMUM
[Ipenmet oprannyeckoit
xumuu. Teopust CTpoeHUs
1.1 OpraHm4YecKux 3 1 bubmorexa LIOK
' p . https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢e
coeauHeHni A. M.
Bbyrneposa
Hroro no pazneny 3
Pazneu 2.¥YriaeBogopoabt
IIpenenbHbIC
71 rIJJIeI;o N ) bubmuorexa [JOK
’ y AOPOA https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e831e
AJIKaHBI
HenpenenbHbie
2.2 rnelisoﬂ OpOJIbI: ATKEHBI 6 1 bubmorexa HOK
) y HIOPOZBL: ’ https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e83 1e
aJIKaJIMeHBI, aJKUHEI
3 Apomaruyeckue 5 bubnnorexka [JOK
' YIJIEBOAOPOIBI https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
ITpupoiHBIE HCTOYHUKH
24 rFJ)IeI;oHo 0JIOB M UX 3 1 bubmorexa LIOK
’ y 7OposL https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e831e
nepepaboTka
Hroro no pazneny 13



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

Paznen 3.Kuciopoacoaep:xamnue opranuyeckue coeJuHeHUst

bu6mmoreka [IOK
3.1 Crnuptsl. Oenon 3
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83 1e
AJpJIeruasl.
ACTIA bu6mmoreka [IOK
3.2 KapOoHOBBIE KUCIIOTHI. 7
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83 1e
Crnoxuble 3¢upbl
bu6mmoreka [IOK
33 Y 3
[IICBOJIBE https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢
Hroro no pazneny 13

Pasnen 4.A30Tcoaepikaiie opraHndeckue coeIMHeHUus

41 AMUHBI. AMHMHOKHCIIOTHI. 3 1 bubmuoreka [JOK
' benku https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢
Hroro no pazneny 3
Paspnen S.BbicokoMoJIeKy IsIpHbIE COCAUHEHUS

51 ITnactmaccel. Kaydyku. 5 bubnnoreka [JOK
' Bosokna https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83 1e
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO 34 3

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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11 KITACC

N HaunmenoBanue KoJsuuecTBO 4acoB
[1)
11/-11 pa3aesioB U TeEM B Kontpoabusie IIpakTHyeckue JaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
cero
MPOrpaMMblI padoThI padoThI pecypcnl
Pasjnen 1.TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aToMOB.
[Tepuonuueckuii 3aKOH U
1.1 Ilepuonudeckast cuctema 3 1 bubnmnorexa LIOK
’ pHOA https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢
XUMHYECKHUX DJIEMEHTOB
. 1. MenneneeBa
12 CrpoeHue BewiecTna. 4 bubnnorexa [JOK
’ MHoroo6pasue BeniecTB https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢
bu6mmoreka [IOK
1.3 X 6 1 1
HMITHCCRHIE peardiind https://m.eds0o.ru/863¢8 1b6https://m.cdsoo.ru/863¢83 ¢
Hroro nio pazgeny 13
Pa3nes 2.Heopranuyeckasi Xumust
bu6mmorexa [IOK
2.1 M 6 1
CTaiIE https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
2.2 H 9 1
CMETaTLIE https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
)3 CBs13p HEOPraHUYECKUX U 5 bubnnoreka [JOK
’ OPraHUYECKUX BEILECTB https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢
Hroro no pasumen 17 bubmmorera [IOK
pasiely https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831¢
Paznena 3.Xumus u :Xnu3HbL
3.1 XUMUA U )KU3Hb 4 1 bubmuotexa [JOK
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITIPOI'PAMMBI

10 KUIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
posep o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yJibTarTa

1 TeopeTnyeckre OCHOBBI OPraHMYECKOM XUMHUH

ChopMHUpPOBAaHHOCTH TPEJACTABICHUNH O XMMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUWA TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PAaMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs TNPAaKTHUYECKUX 3aJad U SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.1

Brnagenune cucremMoii XMMHUYECKMX 3HAaHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIararoime MIOHSTHS (Monekyna, BaJICHTHOCT,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas CBs3b,
MOJIb, MOJISIpDHAsi Macca, MOJISIpPHBIA OOBEM, YTIJIEPOAHBINA CKEJET,
GbyHKIMOHANBHAS ~ Tpynma,  pagudkal,  U30MEpUs,  HM30MEpHI,
TFOMOJIOTUYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOpPOA- H
a3oTco/iepKalliue COEJUHEHHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBa
(yriieBoapl, KMphI, O€NKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHUYECKUE
CBEJCHMS O CBOMCTBAaX, cOCTaBe, MOJIYYEHUH U Oe€30MacHOM
UCIOJIb30BAaHUN  BAXHEMIINX HEOPraHM4YECKMX U  OPraHUYEeCKUX
BELIECTB B ObITY U MPAKTUYECKOM JIeATEIbHOCTH YeIOBEKa

1.2

CdopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUM,  YCTAHaBIMBaTb  HX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSTHUS TpPU OINUCAHUM COCTaBa, CTPOCHUS U
MIPEBPALIEHUI OPraHUYECKUX COETMHEHUN

1.3

c(OPMHPOBAHHOCTh YMEHUN HCMOJIb30BATh XMMUYECKYIO CHMBOJIHKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIéHHON) (GOpMya OpraHMYeCKMX BELIECTB M  YypaBHEHHUH
XUMHYECKHUX PEaKI[Nil, U3rOTaBIUBATh MOJEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIIKOCTPALUKA MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTpOCHHS

1.4

ChopMuUpOBaHHOCTH ~ YMEHHH  yCTaHABIWBATh  NPHUHAIICKHOCTD
W3YYCHHBIX OPraHWYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) CoeAuHEHWH (YIJIEBOJIOPOIBI,
KHUCIOPOA MW a30TCOAEp)KAIINE COSAMHEHUS, BBICOKOMOJICKYJIAPHBIE
COCJMHEHUs), JaBaTh WM  Ha3BaHWS [0  CHUCTEMaTHYECKOW
HomeHknarype (IUPAC)

1.5

CdopMHpOBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOU CBSI3U B
OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)

1.5

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH

1.6
CTpoeHHusi opranuveckux BemiecTB A.M. BytiepoBa st oObsiICHEHUS




3aBHCUMOCTH CBOMCTB BCIICCTB OT HX COCTaBa U CTPOCHUA;, 3aKOH
COXpaHCHUA MaCChl BEHIECTB

VYTIIeBOIOPOIBI. Kucnoponacoaepxamniue u a30TCco/IepIKaIIe
OpraHUYeCcKUe CoeAMHEHUs. BICOKOMOJIEKYIISIpHBIE COSTUHEHUS

2.1

2.2

23

24

3.1

ChopmupoBaHHOCTE YMEHUW TPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJICIIBHBIX OPraHMYECKHX BEINECTB (ITWJICH, IPOIWICH, alleTHUJICH,
STWICHIJIUKOJb, TIHIEPUH, (PEeHON, (OpMaIbIETHI, aleTalbICTH],
MypaBbHHAs KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTa,
CTCapuHOBAs KHUCJIOTa, TJIIOK03a, (PyKTO3a, Kpaxmal, IeJUTI0I03a,
TJTAIIVH )

ChopMHUpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkne M XWMUYCCKUE CBOWCTBA THIMYHBIX MPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3THJICH,
MPONWJICH, aleTwieH, OyramueH-1,3, merwiOyramuen-1,3, Oenzodn,
METaHOJI, TAHOJ, STUICHIJIMKOIb, TNIMLIEPHH, (EHOJ, aleTaabIeru,
MypaBbHHAsS W YKCYCHas KHCIIOTBHI, TJIFOKO3a, Kpaxmal, IIeJIII0JI03a,
AMHUHOYKCYCHasi KHCJIOTa)

ChopMupoBaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXAy  TUINUYHBIMU  MPEJICTAaBUTEISAMH  Pa3lIMYHBIX  KJIAcCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKHUX
peaxiuii ¢ KCTIOIb30BAaHUEM CTPYKTYPHBIX (hopmy

CdopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, Yroiib), CIOCOOBI UX
nepepaboTKU U MPAKTHUYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHUS U )KU3HL. PacuéTrl

CdopmupoBaHHOCTh YMEHUH BIAJETh CUCTEMON 3HAaHUN 00 OCHOBHBIX
MEeTOJaX HAy4YHOT'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUU TIPU U3yUYEHUU
BEIIECTB W XHUMHUYECKUX sBIEHUN (HAOmIOJeHUE, HW3MEpeHHe,
AKCTIEPUMEHT, MOJICIUPOBAHUE), WCIIO0Ih30BaTh CHUCTEMHBIE
XUMHYECKHE 3HaHHWS [N TPHUHIATHS pEeIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

3.2

33

ChopMHUpOBAaHHOCT yMEHUW COONIOAATH TIpPaBWJIA TIOJIb30BAHUS
XUMHYECKON Tocynoil u 1abopaTOpHBIM 00OpYJOBaHHEM, a TaKXKe
npaBujia oOpaIieHus C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKITUSIMHU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

CdopmupoBaHHOCTH YMEHUM TUIAHUPOBATH U BBIMOJIHATH XUMUUYECKUN
9KCIIEPUMEHT (IIPEBPALICHUS] OPTAaHUYECKUX BEILECTB [IPU HArpeBaHUH,
MTOJIyYEHHUE 3THJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIINN
OpPraHUYECKUX BEILECTB, JEHATypauus OCJNKOB IpH HarpeBaHUM,
LBETHbIE peaklUU OEeIKOB) B COOTBETCTBHM C MpPaBUJIAMU TEXHUKH
0€30MacCHOCTH TpH OOpallleHUH C BELIECTBAMU U J1a0OpaTOpHBIM
o0opy0BaHUEM; MIPEACTABIISTh pe3yabTaThI XUMHYECKOTO
9KCHEpUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTH BBIBOIBI HA OCHOBE 3THUX PE3YyJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJAHOTO BEIIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
Y3 UCXOJHBIX BEUIECTB MU MPOJYKTOB PEAKIIUH)




3.5

CdhopMupoBaHHOCTB YMEHHUU KPUTUYECKH aHAJIU3UPOBATh
XMMHYECKYI0 HH(POPMAIHMIO, IOJYYaeMyl0 H3 pa3sHbIX HCTOYHHKOB
(cpencTBa MaccoBoit nHopmaru, cetb IHTEepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHHIN COONIOAATh MPaBWIA DKOJIOTHUYECKU
1enecoo0pa3Horo MoBeleHUss B OBITY M TPYAOBOM AESITENbHOCTU B
LENSAX COXPAHEHHS CBOETO 3J0POBbS W OKpPYXAIOWEH NPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3MBI
Onpe/IeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsI CMBIC MOKa3aTess
I[IJIK (mpemenpbHO AOMYCTUMON  KOHIIGHTpAallMW), TOSICHATH HA
puMepax CrnocoObl YMEHBILICHUS M MPEIOTBPAIICHHUS UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

11 KUIACC

Kox
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI cpeHero o01ero 06pa3oBaHus

1

1.1

TeopeTI/Iqe(:KHe OCHOBBI XMMHHU

Bnanenue cucreMoOM XMMHYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOTOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToM,
3JIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-dJIEKTPOHHBIE OPOUTAIIN aTOMOB,
UOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHLIATEIBHOCTb, CTEHEHb
OKHCIJIEHUs], XUMHUecKas CBS3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pemerka, TUIBl XUMHYECKUX peakuui
(OKUCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- M JHJOTEPMHYECKHE,
peakuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAsT  TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOpPOCTh XMMHYECKOM pEaKlMH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TE€OpHs 3JIEKTPOIUTHUYECKON auccormanuy, llepronnueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, NOJYYEeHHMH U O€30MacHOM HCHOJIb30BAHUM BaKHEUIINX
HEOPraHWYeCKUX BEIIECTB B OBITY W TNPAKTUYECKOH EATeNTbHOCTH
4eJIoBeKa

1.2

1.3

ChopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIUE
MOHATUSA TIPU ONHMCAHMM CTPOEHUS U CBOMCTB HEOPTaHWYECKHUX
BEIIECTB U MX IPEBPAIICHUH; BBIABIATH B3aUMOCBSI3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

BiianeHne OCHOBHBIMH METOJaMM HAy4YHOI'O IIO3HAHUS BEIIECTB U

XUMUYECKUX SIBJICHUN (HaOMIOfeHUEe, W3MEPEHHE, OKCIIEPUMEHT,
MOJICJIMPOBAHNUE)

1.4

ChopMupoBaHHOCTh yMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKHX DJIEMEHTOB B COEJUHEHHUAX pa3InYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJICHTHAas, HWOHHa,
MeTaJlJIn4ecKasi, BOAOPOJHAs) B COCAUHEHUSX, TUIl KPUCTAILITMUECKON
pPEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJIEKYJIsipHAsi, MOHHAs,




MeTaJUTMYecKas)

1.5

1.6

1.7

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapaKTep CpPeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUN

ChopMUPOBaHHOCTh ~ YMEHHS  KJIACCH(PHIIMPOBATh  XUMHUYECKUE
peaKkuu Mo pa3InIHBIM MpHU3HAKaM (YHCIy W COCTaBy pearupyronmx
BEIIECTB, TEIIOBOMY J((dEeKTy peakIuu, W3MEHEHHIO CTeleHen
OKHUCJICHHUS  D3JIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYacCTHIO
KaTaJIu3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpPaBHEHHUS  peaKuuil
pPa3IMYHBIX THUIOB, IOJHBIE M COKPALEHHBIE YpPAaBHEHUS peaKLUl
HMOHHOI0 OOMEHa, YUUTHIBas yCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UIYT
JI0 KOHLIa

1.8

1.9

CpopMHUpPOBAaHHOCTH YMEHHUM MPOBOJIUTH PEAKIIMHU, MOITBEPKAAOITNE
Ka4eCTBEHHBIH COCTaB  PA3JIMYHBIX HEOPraHMYECKHX  BEIIECTB,
pacrno3HaBaTb ONBITHBIM HYTéM HOHBbI, MPUCYTCTBYIOIIKUC B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIICCTB

CpopMHUpPOBAaHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTAHOBHTEJIBHBIX peakiuii MOCPEIICTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3THX PeaKlnii

1.10

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peakiiu OT pa3IuvHbIX (PaKTOPOB

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMEUICHUS
XMMHYECKOIO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHELIHETO BO3JEHCTBUS
(mpunnun Jle laTtenbe)

OO0mas u HeopraHu4yecKasi XuMHUs

CdopmupoBaHHOCTh yYMEHUN pacKpbiBaTh cMbIcT [lepuonnyeckoro
3aKOHa JN. MenneneeBa 51 JEMOHCTPHUPOBATh ero
CHCTEMAaTU3UPYIOIIyI0,  OOBSCHUTENbHYI0O U  HPOTHOCTUYECKYIO
byHKIIIHN

2.2

23

24

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XMMHYECKHX »3jeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHnneneeBa, HCHONIB3Yys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIE OpPOUTATNY, «IHEPTETHUYCCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M WX COEAUWHEHHI MO MepuojaM W rpynmnam
[Tepuoanueckoit cucreMsl XuMHuecKux 31eMeHToB .M. Menneneesa

CdopmupoBaHHOCTh yYMEHHI XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHWYECKUX BEMIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TE€HETHYECKOW  CBS3H  MEXKIY
HEOPTaHWYECKMMH  BENICCTBAMH  C  IIOMOIIBI0  ypaBHEHWH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

ChopMUpOBaHHOCTH ~ YMEHMH  yCTA@HABIMBAaTh  IPUHAAJICKHOCTh
HEOPraHMYECKUX BELIECTB M0 UX COCTaBY K ONPEAENEHHOMY Kilaccy
(rpymnme) coenMHEeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,
OKCH/Ibl, OCHOBAHUSl, KUCIIOThI, aM(OTEpHbIE THAPOKCHIbI, COJIH)

2.5

CdopmMupoBaHHOCTh YMEHHMH HCIOJB30BaTh XUMUYECKYI0 CHUMBOJIUKY
Ui cOCTaBleHHS (OpPMyYJ BEIIECTB M YPaBHEHHH XUMHUYECKUX
peakmuii, cuctematudeckyto HoMeHKIaTypy (IUPAC) u TpuBuagbHBIC




Ha3BaHUSA OT/ACJbHBIX HEOPraHUYeCKHX BelecTB (yrapHslii ras,
YIJIEKUCIIBIA Ta3, aMMMAK, raméHasi W3BECTb, Herami€Hasi H3BeECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMHUCHIBATH) OO0IIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TI€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMHU  BEIIeCTBAMM €  IIOMOIIBIO  ypaBHEHWH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI

2.7

2.8

CdopmupoBaHHOCTh YMEHH MJIAHUPOBATH M BBITIONHATH XUMUYECKUT
IKCIIEPUMEHT (Pa3JIOKEHUE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUH
KaTaau3aTropa, ONpeJesIeHUe CPellbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJILHOTO WHIMKATOpa, BIUSHWE pPA3IMYHBIX (DaKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peaKklud HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKkIMy Ha Cylab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHUs, PCHICHUC JSKCICPHUMCHTAJIBHBIX 3aaad II0 TEMaM
«Metamie» n «Hemeramib») B COOTBETCTBHM C NPaBHJIAMH TEXHUKH
0€30MacHOCTH NpU OOpalleHHMH C BeUleCTBaMM U J1a0OpaTOPHBIM
000pyT0OBaHUEM; IPE/ICTaBISAT PE3yJIbTaThI XUMHYECKOTO
9KCHepUMEeHTa B (OpME 3alHMcCHh YpPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GOpPMyITHPOBATh BEIBOABI HA OCHOBE ATHX PE3YJIbTATOB

ChopmupoBaHHOCT, yMEHHI COONIOAATh TMpaBWiIa TOJIb30BAHUS
XUMUYECKONH TOCY/IOM W J1abopaTOpHBIM OOOpyJOBaHUEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
T10 BBIMOJHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB

2.9

3.1

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ XapaKTEepUu3oBaTb XHUMHUYCCKUC
IMPOLECChI, JCKAIIUEC B OCHOBC IMPOMBIINIJICHHOI'O ITOJIYUCHUA cepHoﬁ
KHCJIOTBI, aMMHaKa, a TaKXKC C(bOpMHpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 00
06IHHX HAay4YHBIX IMpUHIMIIax n OKOJOTHUYCCKUX np06neMax
XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUA U )KU3HL. PacuéTrl

ChopMupOBaHHOCTh NPEACTABICHUNH O XUMHMYECKOW COCTaBIISIOIIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHH B TO3HAHUH
SBIIGHUW TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUSI U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOHN JyIs
pelleHrs TPAKTHUECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOJIHON cpesie

32

CdopmupoBaHHOCTH YMEHHU KPUTUYECKH aHaJIM3UPOBATh
XMMHUYECKYI0 HH(OpMaIio, MOJy4aeMyl0 H3 Pa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBOi KOMMYHUKalUH, ceTb HTEpHET U 1pyrue)

33

ChopMHUpPOBAaHHOCT, yMEHUW COONIOAATh TIpaBUIA JKOJIOTHYECKU
11eJ1eco00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOI JEATENbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXKAKOLIEH NPHUPOJIHON
cpenbl
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Oco3HaBaThb OMAaCHOCTh BO3JEHMCTBHS HA JKUBBIE OpPraHU3MBbI
onpeNeaEHHBIX BEUIeCTB, MOHUMas cMbici nokasatens [1/IK, noscHsaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBpAIEHUs UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUHI MIPOBOJUTH BBIUNCIICHUS c
HCIIOJIb30BAHUEM IIOHATHS «MAccoBas J0Js BELIECTBA B PAaCTBOPEY,




O0BEMHBIX OTHOIIEHHH Ta30B MpPH XUMHUYECKHUX PEAKLHUAX, MAaCChI
BEIIEeCTBA WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOro 3¢ (eKra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU



Kon

1.1

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

[Ipenmer opraHnyecKkOM XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOEHUS OPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (OpPMYJIBl OpPraHMYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpPHUS.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE
cBsi3u. [IpencraBienue o KIIacCH(pUKAIMKA OPTaHUUECKUX BEIIECTB

1.3

2.1

2.2

23

24

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThudecKas) U TPUBUAJIbHBIE
Ha3BaHMsI BAXKHEHIIINX IPECTaBUTENCH KJIAaCCOB OPraHMUECKHUX BEIIECTB

YTieBoaopo bl
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM psiji. MeTaH U 3TaH — pocTeime

MPEACTABUTENN aAJIKAaHOB: (U3MUYECKHE W XHUMHUUYECKHE CBONCTBA (peakiuu
3aMeIIeHUs U TOPEHUs), HAXOXKACHHUE B IPUPO/IC, TIOTYyUYEeHUE U IPUMEHEHHE

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psf. DTWIEH M NpPONWIEH —
IPOCTEHIINE NPEACTAaBUTENN AJIKEHOB: (U3UYECKUE U XUMHUYECKHUE CBONCTBA
(peakuuy THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlUU, OKHUCIEHUS |
MOJIMMEPU3ALIH ), TOJTyYeHHE U IPUMEHEHUE

Ankanuensl: Oytanuen-1,3 u MetunOyrtaaueH-1,3: cTpoeHue, BaxkHeWIIHNe
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHne cHHTETHUECKOTO
Kay4yKa U pe3UHbI

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUHN Psil. ALETUIICH —
MPOCTEHIINKA TPEICTaBUTENIb AJKHHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XMMHUYECKHE CBOMCTBA (peakiy THAPUPOBAHMS, FaIOTEHUPOBAHNUS, THIPATAIIH,
TOpEeHHUsl), OJy4YeHUE U IPUMEHEHNE

2.5

2.6

Apenbl. beHzon: coctaB, cTpoeHue, (PU3MUECKHE U XUMHYECKHE CBOWCTBA
(peakuuu raJoreHUpPOBaHMs M HUTPOBAHUS), MOJTyUYeHHE U TpuMeHeHue. Tomyoun:
COCTaB, CTpoeHHE, (u3nyeckue W XUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHUS), MOJYYEHHUE M MPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHyeckasi CBSI3b MEXIY YIJIE€BOJIOPOJAMU, MNPUHANICKAINUMHU K
pa3IMYHBIM KJaccam

[IpupoaHbie HICTOYHUKH YTIIEBOAOPO0B. [IpupoaHblii a3 v MonyTHEIE HEPTIHBIE
ra3el. Hedpth u e€ mpoucxoxnaenne. CriocoOsl mepepaboTKu HEPTH: MeperoHka,
KPEKUHT (TepMUYECKHH, KaTaTuTHYeCKHii), muponu3. [IpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yronb u
MIPOJYKTHI €r0 MepepadboTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOJM: CTpOoeHUE, HU3NYECKUe
U XUMHYECKHE  CBOWcTBa  (peakuMh C  aKTUBHBIMH  METajllaMH,
raJlor€HOBOJIOPO/IAMU, TOpPEHHE), MpUMEeHEeHHe. BoaoponHble CBSI3U MeEXay
MOJIEKYJIaMH CTIUPTOB. JleiicTBHE MeTaHOJia UM 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHoroatoMHbI€ CIUPTHI. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKHIE U
XUMUYECKHE CBOWCTBa (B3aUMOJEHCTBUE CO  IICJIOYHBIMU  METaJJIaMH,
KauecTBEHHAasl peakiusi Ha MHOroaToMHbIe crnupThl). JleiicTBHe Ha OpraHu3M




YCJIOBCKA. HpI/IMeHeHI/IC TJIMICPHHA U OTUJICHIJIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHONT:  CTPOCHHE MOJICKYJIbI, (U3WYECKHEe W XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona

Anpaeruipl U1 KeToHbI. DopMaIbACTHI, alleTaANbACTH: CTPOCHHE, (DU3UIECKUE U
XUMHUYECKUE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC
pEeaKIym), MOJTyYeHUEe U IPUMEHEHNE

OAHOOCHOBHBIE MpeaeabHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOCHUE, (PU3MUECKUEe U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00LIMe [T
Kjlacca KHUCJIOT, peakius »TepuduKalnuu), TMOJy4YeHHEe U IpPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe AeCcTBHE

Crnoxxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poJib
KUPOB

VYrieBonpl: coctaB, KiaccupUKAIMs YriaeBoA0B (MOHO-, AU- U TMOJHCAXapUIBI).
I'moko3a — mpocTedmmii MOHOCaxapuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢bu3nveckre 1 XUMHYECKUE CBOICTBa (B3aumoeiicTBue ¢ runpokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccranoBieHue,
OpOXKEHHE TIIIOKO3bl), HAaXOXKIEHHE B NPUPOJE, NMPUMEHEHHE, OMOJIOTHYecKast
poiib. @otocunTe3. PpyKTO3a KaK M30Mep IIIHOKO03bl. Kpaxmai u 1eiono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M Leulrosio3bl. Pusznueckue u
XUMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KAUYeCTBEHHAs! PEAKIIHsI C HOJIOM)

A30Tcozlep>i<amne OpraHnv4ceCKuC COCANHCHU A

AMUHOKHUCIOTHl Kak amMQoTepHbIe OpraHuyecKkue coequHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe TIIHIuHA). buonormyeckoe
3Ha4€HHE aMUHOKHUCIOT. [lenTuasl

benkn Kkak mOpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PeaKIMH Ha OeJIKH

BBICOKOMOHCKYHSIPHBIC COCOUHCHUA

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD NOJUMEPU3ALINH, CPENHSASI MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MIOJINMEPU3ALUs U TOJMKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BELIECTB W HUX MPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIacTMAacc,
Kay4dyKoB. [TosryueHne CHHTETHYECKOr0 KayuyKa U PE3UHBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMUYECKUH 371eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHAs 000I0YKA.
OHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-IIEMEHTHI.
OcoOeHHOCTH pacIpeiesieHUs] AJIEKTPOHOB 110 OPOUTANISAM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoanyeckas cucrema XuMH4eckux snementon 1. M.




MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMHuueckux aieMeHToB J[.M. MenjeneeBa ¢ COBpEeMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BEUIECTB IO TpYIINaM U IMEepHOJaM.
3HavYeHHE NePUOJUIYECKOTO 3aKOHA B Pa3BUTUU HAYKU

1.3

1.4

1.5

1.6

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAB XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIPHAsT M TOJSpHAs, HWOHHAs, MeTaimdeckas). LoHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

BanentaocTs. :‘)HCKTpOOTpI/II_[aTeJ'IBHOCTB. CTeneHb OKHUCIICHUS

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TWUIMbl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewérku. IloHsATHEe O JuclepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Jsl BEIECTBAa B
pacTBope

Knaccn@nxaunﬂ HCOPraHUYCCKUX COGﬂHHeHHﬁ. HOMCHKHaTypa HCOPIraHUYCCKUX
BCIICCTB

1.7

1.8
1.9

Xumudeckas ~ peakiusa.  Krnaccudukamuss — XMMHUECKMX — peakiuii B
HEOPraHUYeCKOW U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPALLECHUS SHEPIUHU IPU XUMUYECKUX PEAKLIUAX
CkopocTh peakiyu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

OOpatuMble peakuuu. XUMUYeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

OnexTponuTrueckas aucconuaius. CuiabHble W ciadble aekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHasA, HEUTpalbHas, Me0YHas. Peakiiuy HOHHOTO
oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€aKkuuu

2.1

Heopranunueckas xumust

Hewmerannsl. [lonoxenne HemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX
anemenToB JI.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue
CBOWCTBAa HEMETAJUIOB. AJIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KUCIOPO/a, CEpHl,
dbocdopa u yriepoaa)

2.2

23

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIIOB (TallOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX ~ KUCJIOT, BOJOPOJHBIX coeauHeHui). [lpumeHenue
BOXKHENIIMX HEMETAJUIOB U UX COCAMHEHUM

Meramnbl. [lonoxenue wmeramioB B Ilepuogmdeckoil cucteMe XHMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000I0UYEK
aToMoB MeTtasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIlaBbl METaJIOB.
DIEeKTPOXUMHUYECKUI Psi/l HAPSKEHUA METAJLIOB

24

XUMUYECKHE CBOWCTBA BaXKHEHIIMX METAJUIOB (HATpUM, Kajuil, KaJbLUH,
MarHuii, aJTFOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwil. OOmue
crnoco0b! Nody4YeHus: MeTaioB. [IpuMeHeHre MeTauoB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JINIYHBIM
KJj1accaM

XUMUS U )KU3HD

3.1

Ponpr xuMum B oOecCmedeHWH HSKOJOTHYECKOW, SHEPTeTHYECKON W TIHIIECBOU




3.2

3.3

0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [lOHSATHE O HAYYHBIX METOAAX MO3HAHHS
BEIIECTB U XUMHYECKUX PEaAKIUA

[IpeacraBnenuss 006 OOIMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO MOJYYEHUS
BOXHEHIIMX BewecTB. YenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAaXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPack, CTEKJIO,
KEpaMuKa, MaTepuajibl ISl AJIEKTPOHUKH, HAHOMATEpUANbl, OPTaHUYECKUE U
MUHEpaJIbHbIC YI00pEHUs

XuMUAd UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS IIPEMApaToOB OBITOBOM XUMUHU
B IIOBCEIHEBHOM KU3HU







