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HOACHUTEJIBHASA 3AITUCKA

[IporpammMa TO XUMHUH Ha YPOBHE CpeaHEro ooOmero o0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDenepanuu», TpeboBaHUN K pe3yibTaTaMm
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl  CPEIHEro O0OIIEero
obpazoBanust  (D®OII  COQO), mnpencraBieHHbix B DeaepaibHOM
rocyjapctBeHHOM oOpazoBarenbHOM ctaHjaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro  mpeaMera «XuUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccuiickoii @exepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmel crpateru OOy4YeHHs, BOCHUTAHUS W Pa3BUTHS  OO0ydaromIUXcCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a3oBOM
YPOBHE  COCTaBWJIM  KOHUeNTyaidbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILIeNieH, COJEp)KaHUsl, PE3YJbTaTOB OOY4YEHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
0011e00pa30BaTeIbHON OpPraHU3alli, SIBISETCS HEOTHEMJIEMON YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEPIIAOIIMM JTAllOM pealu3aly  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJILI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpPhl 4YENIOBEKA, a TaKKE€ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U TIPUPOHOM cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro nmnpeaMera «XuMHs», COJEp)KaHHE U TMOCTPOEHHE KOTOPOTo
ompesiesieHbl B MPOrpaMMe M0 XUMHUU ¢ YYETOM CrenudUK HayKH XUMHUH, e€
3HAYCHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATHLHOM KU3HU OOIIECTBA, a TAKKE C
y9€TOM OOIMMX TIele ¥ TMPUHINIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero oéOmiero obpasoBanusi B  Poccuiickoii
denepauum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B
COBPEMEHHOW IMBWJIM3AllMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO MpPEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPUPOABI M YEIOBEKa, KOTOpPOE
dbopmupyeTcss B XMMUUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aAMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEWUCTBYSI C JAPYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThI0 MUPOBOU KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCIEUIHOTO TPyAa M >KU3HM KaKJI0Tro uieHa oOimiectBa. CoOBpeMEHHAs XHUMHUS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKHMX TEXHOJOTMM HAampaBicHa Ha
pelieHrne TI00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MUIIEBOM, 3KOJIOTMYECKON Oe30macHOCTH U
OXpaHBbI 3I0POBBSI.

B cootBeTcTBUM C OOIIMMH LEISIMU M NPUHUUIIAMUA CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi
YpOBEHb M3yUYEHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO
HOJATOTOBKY  OOy4arolmuxcs,  HEOOXOIuMyH0 UM  JJi  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS 00pa3oBaHMS B  pa3IMYHBIX O0JacTsX, HE CBSA3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBmsiroliuMy - ipeaMeTa  «XUMHsD  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIIOTCSA OCHOBBI 0a30BOM HayKH:
CUCTEMA 3HAHUU MO HEOPTraHUYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUI MTPU
U3y4YE€HUU TpeaMera o0ecreunBaeT BO3MOXKHOCTb PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIECTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrtypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuyeckas XuMus» cHOopMUpOBaHA B MPOrpamMMme MO XMMHHU HA OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH Ha  ONpeAENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XWMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHN, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUUYECKHUX U DJIEKTPOHHBIX
npeJcTaBiIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCA B pPa3BUTUM — OT YIVIEBOAOPOAOB 1O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUUH. B Kypce opranudeckoil XuMHUHU
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI TEPBOHAYAJIbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN peaKIyH.

[lon HOBBIM YIJIOM 3peHUsI B TpeaMeTe «XuMHus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCs M3YyYEHHBI HAa ypOBHE OCHOBHOTO OOIIETr0 0OO0Opa30BaHUs
TEOpETUYECKU MaTepuail U (HAKTOJOTUYECKUE CBEICHHMS O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» OOYy4aronIMMcsl MPEIOCTaBISIETC BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX UM  METOAOJOTHYEeCKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUN ATOrO 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMEH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHWM O BaKHEHIIMX BEIIECTBAX, HX COCTaBe,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHON XapakTep. DTH 3HAaHUS CIIOCOOCTBYIOT IMOHMMAaHHUIO B3aMMOCBSI3U
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIBLHOU U
MPAKTUYECKON JEeATENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBaYKEHUS
K TpOIECCYy TBOpYECTBA B 0O0JACTH TEOPHUH W MPAKTUUYECKUX MPHIOKEHUN
XUMUHU, T[IOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIBaTh WHGOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHUS 3HaHUH,
pelIeHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIBHBIX HCCIIEI0BATEIBCKIX
3amad. B menom comepikanue y4eOHOTO mpeameTra «XHUMHs) JTaHHOTO YPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HA  (opMUpPOBaHHUE Yy  OOyHarOIIMXCS
MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUs (PUI0CO()CKUX UAEH, TaKUX Kak:
MaTepUaabHOEC EAMHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA W PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH B TEOPETHUCCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TIpoOJieM, a Takxke mpobjaeM cOepexkeHUs
OHEPreTUUECKUX PECypCOB, CBIPbs, CO3/aHUsS HOBBIX TEXHOJOTHH U
MaTepuasoB.

B mane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMATU3AIHH
oOy4aromuxcsi TPUHATbIE TPOrpaMMO MO XHMMHUHU TMOAXOJbI K OIpeaeTICHUI0
COJIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHUE ISt
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHamu3a Hu
oOpaboTkn  wH(MOpMAIMK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oOumiero oOpa3oBaHus, MOpH
OTpENEICHUN COCPKATEIBHOU XapaKTEPUCTUKU IIeJIe M3y4YeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTU TPAJULIHUOHHO MPHU3HAETCS
(¢opMupOBaHHE OCHOB XHMHYECKOW HAyKH Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHSI TaKOH
NOAXOJ K OIPENENCHUI0 LEeJIed W3y4EeHMs] IpeaMeTa SBISETCS BIIOJIHE
OTPaBIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUsI TJIABHBIMU LIEJIAMH U3YYEHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (QopMupoBaHHE CHCTEMbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIFOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIe MOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHUE
CYIIHOCTH JOCTYHHBIX OOOOIIEHU MHUPOBO33PEHUYECKOrO XapakTepa,
03HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHHUS,

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAaxX
MO3HAHUS BEHIECTB M XHMHUYECKUX pEaKUuid, HEOOXOAMMBIX MJis
NpUOOpPETEHUs YMEHUN OPUEHTHUPOBATbCS B MHPE BEIIECTB U
XUMHUYECKUX SIBIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
TIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM UM OOBSICHEHMEM  XHMMHUYECKOIO0  IKCIIEPUMEHTA,
cOOJIFOICHUEM TMPaBWI 0€30MacHOTO OOpAIlEHHS C BEIIECTBaAMHU.

Hapsiny ¢ 3TuM, conep:KaTellbHAas XapaKTepUCTUKA LeNed W 3aj1ad
U3Yy4YEeHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIero
oOpazoBanusi. CeroHsi B MpenolaBaHu XUMHUU B OOJIbILIEH CTENEHU OTAAETCS
OpEeANnoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHusg  OOydeHws,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKA 00I1€00pa3oBaTeIbHON
OpraHu3alliM, BIAJCIONIET0 HE HaO0OpoM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHSIMU aKTUBHOTO MOJYYEHUS 3HAHUN
U IPUMEHEHUS UX B pEaIbHOM KU3HM JIJIsl PEIICHUs MPAKTUUECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npuU U3Yy4YEHHM MpeaMeTa «XUMHUS» JIOMUHHUpPYIOIIEe
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4H, KaK:



aganTanus OOyYaromIMXcsl K YCIOBUSIM JAMHAMUYHO Pa3BUBAIOLIETOCS
Mupa, (HOPMUPOBAHME WHTEIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMHU U UX PUMEHEHUEM;

dbopmupoBaHue y OOyYarOIIMXCsl KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIINI), MMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00paboTKH
uH(pOpMallMK, HEOOXOAUMBIX Ui TPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHUMaeT BaKHOE MECTO B MO3HAHUU XUMUH, a TaKXKe JJIs OLEHKHU C
HO3UIMM SKOJOTMYECKOW O€30IacCHOCTU XapaKTepa BIUSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4YaromuXcs: CIOCOOHOCTH CaMOCTOSITEIBHO TPHOOPETATh
HOBBIE€ 3HAHUS MO XMUMHHU B COOTBETCTBUHU C YXU3HEHHBIMU NOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HMH()OPMALMOHHBIE TEXHOJIOTUU AJIsi TIOUCKA U
aHanu3a Y4yeOHOW MW  HAYYHO-TIOMYJAPHOHM HMHPOpMalUUd XHUMHYECKOrO
COJIep>KaHus;

(¢opMupoBaHne U pa3BUTHE Yy OOy4yarOLUUXCSd acCOLMATUBHOIO U
JIOTUYECKOTO MBILUICHNs, HaOII0AaTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydalmmxcsd YOSKIEHHOCTH B T'yMaHUCTUYECKOH
HaNpaBJIEHHOCTH XUMHUHU, €€ BaXKHOM pOJIM B PEUICHUM INIOOATBHBIX MpoOieM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJTHEHHS IHEPTETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OEepeXHOTO OTHOILIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKkKe
MPUOOPETEHHST OMbITA HCIIOJB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPAMOTHBIX PEMICHUH B CUTYaIIUSIX, CBI3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM mmane cpemgHero oOmiero oOpa3oBaHUs YYE€OHBINH MpeaMeT
«XUMHS», U3y4aeMblil Ha 0a30BOM ypOBHE, SIBJISIETCA 00513aTE€IbHBIM YYEOHBIM
IPEIMETOM.

OOmiee uMcno 4yacoB, OTBEACHHBIX JUIsI M3Y4YEHUS XUMHH, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
gyaca (1 yac B Hememwo), B 11 wimacce — 34 yaca (1 wac B Henemo).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMeTr opraHu4YecKo XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NIOJIyYEHUHU HOBBIX BEIIECTB U MaTepHaoB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE TNOJOXEHHS. CTPYKTypHBIE
(opMyJibl OpraHndeckux BelecTB. ['omomorus, nzomepusa. XuMudeckas CBA3b
B OPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KjlaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTUyecKas) U TpUBUAIbHBIC
Ha3BaHUs BAKHEUIINX MPEICTABUTENICH KIIACCOB OPTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABI HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMi OpraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAaHUE JAEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKHME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TATOTEHUPOBAHUA, TUJpaTallid, OKHCICHUS U
NOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOMCTBA (peaxkums MOJIMMEPU3AIUN). [TonyuyeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU pH/I.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue M XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIOT€HUPOBAHMUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHNUE U TPUMEHEHUE.

Apensl. benzon: coctas, cTpoeHue, GpuU3NUECKUe U XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOJMYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, Qusuyeckue u Xumuueckue ceoucmea (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJY4eHue U npumeHeHue. TOKCUYHOCTD
apeHoB. |'eHeTHYeCcKass CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Crocodbl nepepadoTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomykTel
nepepaboTku HedTH, WX TNPUMEHEHHE B TPOMBIIUICHHOCTH M B OBITY.
KameHHbIil yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IJIacTMacC, Kay4yKOB M PE3HMHbI, KOJJICKIUU
«Hedbtp» u «Yrojb», MOACIUPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIOT€HONPOU3BOJHBIX, MPOBEACHHE IPAKTUYECKON pabOThI: MOIyYEeHUE
JTUJICHA U U3yYEHUE €TO CBOUCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WM MPOAYKTAa PEAKIHUH I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BELIECTB WJIM IPOIYKTOB
peaKIum).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TAaHON: CTPOEHUE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKIUMU C AKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), TMpUMEHEHHEe. BoaopoaHble CBI3UM MEXIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHNu3M YeJIOBEKa.

MHoOroaromMHble CIHUPTHL. OTWICHIVIMKOJIb W TJIMLIEPUH: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KaUeCTBEHHAsl peaklvsi Ha MHOTOaTOMHbIE CIUPThI). JleiicTBue Ha
opraHu3sM uenoBeka. [ [pumeHenune rauueprHa U 3TUIIEHTJIUKOJIS.

@®eHod: CTpOoeHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHomna.

Anpneruipl U kemowsi. DopManpiaerui, aleTaabIAETUA: CTPOCHHE,
¢u3nuecKrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUSI U BOCCTAHOBJICHHUS,
KaueCTBEHHBIEC PEAKLIMH ), TIOJyYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpefeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasi KUCIJIOThI: CTPOEHHE, (PU3MUECKHE U XUMUUYECKHE CBOMCTBA (CBOICTRBA,
olOmme s Kiacca KUCIOT, peakius dSTepuduKalii), TM[OJy4YeHUe U
npumeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BHICIIUX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBUE.

Crnoxubie >QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxsbiXx  d¢pupoB. Kupsl. T'mapomus xupoB. IlpumeHneHue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBonpl: cocraB, Kiaccu@uKkauus —yrieBogoB  (MOHO-, JH- U
nmoymcaxapuapl). [oko3a — TMpocTeWmuii  MOHOcCaxapui: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuiom meau(Il), okuciaerne ammuadHbiM pacTBopoM okcuza cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOKAECHUE B MPUPOJIE, TPUMEHEHUE,
ouonoruueckas poib. otocunte3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemntono3a kKak npupoaHbie nonumepsl. CTpoeHHe Kpaxmaia u
HEeUTroNIo3bl.  PU3HUECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THAPOJIU3,
KayeCTBEHHAsI pEaKLus C HOJO0M).

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeieHHE, HAOIIOACHUE U ONHUCAaHUE JIEMOHCTPAILIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusoM meau(Il)), MHOTOaTOMHBIX CIUPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcuiom Meau(ll)), anbaeruoB (OKUCICHHME aMMHUAYHBIM PACTBOPOM
okcuga cepedpa(l) u rumpoxcumpom memu(ll), B3aumopeiicTBue kpaxmana c
MOJIOM), TPOBEJAECHUE MPAKTHUYECKOW padOThI: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTHI.

PacuétHble 3anayu.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTa PEAKLUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WJIH MPOIYKTOB
peakiun).

A3oTrcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbie BHICOKOMOJIEKYJIIpHbIE coequHeHus. llepBuunas,
BTOpUYHAs U TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINH Ha OCJIKU.

OKcnepruMeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
HAOJIIO/ICHHE U OINUCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX  COCIMHEHMMA:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3ALNH, CPEIHSS
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHNN — ITOJIMMEPHU3ALMS U ITOJTUKOHACHCAIUS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUIN:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmzannss MeEXNpeIMETHBIX CBA3C€H NPU H3YYEHUH OPraHUYECKOU
xumud B 10 Kimacce OCYHIECTBISETCS 4Yepe3 MCIONb30BaHME KaK OOLIMX
€CTECTBCHHO-HAYYHBbIX MOHATUH, TaK W IOHATUH, SABIAIOLIUXCS CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIIEHUWE, HAay4dHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHaIM3, CUHTE3, KiIacCU(PUKAIMs, NEPUOIUYHOCTD,
HaOJII0/ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: wmarepus, DODHEpPrus, Macca, aToOM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (PU3NYECKUE BETUUNHBI U €JMHULBI UX U3MEPEHUS.

buonorus: knerka, opraHu3M, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(epMEHTHI).

l'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAeMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUILEBbIE IPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHUSA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE IIPENapaThl, MaTEPUAIIb
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DJIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHH, MOAYPOBHU. ATOMHbIE OpOuTau, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYPAIIUS aTOMOB.

[lepuomnueckuii 3axkoH u llepuoguueckas cucreMa XUMHUYECKUX
snemeHTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuyeckux diaemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpPUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB W OOpa3yeMbIX WMHU MPOCTBIX U CIOKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYEHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKAs CBS3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIAPHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHONM XUMHUYECKONH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBa B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coequHeHuid.  Homenkmnatypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM U OpPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle [larense.

Onektponutuueckas nuccoruanus. CuibHble M Cia0ble DJEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAILICHUI:
nemoHcTpanus tadsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yuyeHue MOJIEICH KPUCTALTUIECKUX PEMIETOK, HAOTI0ICHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIaDOPAaTOPHBIX OMNBITOB (pa3yioKEeHHE
NEPOKCHJIa BOAOPOAA B IPUCYTCTBUM KaTaau3aTopa, OINPEAEIEHUE CPEIbl
pacTBOPOB BEUIECTB C ITOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
HOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKHX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUSI «MaccoBas
JTOJIS BEILIECTBAY.

Heopranuyeckasi xummsi

Hemeramnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux 3nmemeHToB JI. Y. MenpaeneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®u3nyeckre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCIJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) M HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJOPOAHBIX COSTUHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuioB B llepuoandecko cucrteMe XUMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEGHHOCTH CTPOCHHS DJICKTPOHHBIX
000s109eK aTOMOB MeTauioB. O01He puznueckrue cBoicTBa MeTaioB. CIuTaBsl
METAJIOB. DJIEKTPOXUMUUYECKUM psii HATIPSKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATPUH, KAJIUM, KalbLHM,
MarHuiu, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6rmue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHKE.

DKCIEepUMEHTaIbHbIE METOAbl M3Y4YEHHUsS BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIUU «MeTalljibl U CIUIaBbl», 00pPa3llOB HEMETAIIJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBHE THAPOKCHAA  ATIOMHHHUS C
pacTBOpaMM KHUCJIOT M IIEJI0Y€H, KA4eCTBEHHbIC PpEAKIUM Ha KaTUOHBI
METAJLJIOB).

Pacuérnrbie 3amaun.

Pacuétel Macchl BemiecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcCe WU O00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
pacdy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U KU3Hb

Ponb xumum B o0ecrieueHH SKOJIOTHYECKOM, SJHEPIETHICCKON B TTUIIEBOM
0€30MacHOCTH, PAa3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAaX MMO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEIIECTB.



YenoBek B MHpE BEIIECTB U MATEPUAIOB: BAXKHEUIIUE CTPOUTEIIBHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIE MAaTepHasibl, KpPacKH, CTEKJIO, KepaMuKa,
MaTtepuabl JUIs JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI ¥ 3J0pOBbE YEJIOBEKA: IPABHWIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuia OE30MACHOIO HCIIOJIB30BaHUS IpErnapaToB OBITOBOM
XUMUH B TOBCEAHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeAMETHBIX CBSA3€H MNpU  HM3ydYeHHH OOWEeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocyliecTBIIIETCS 4epe3 MCIOJIb30BaHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHBIX IOHATUN, TaK U MOHITHH, SIBISIFOIIMXCS
CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHBIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHaJlu3, CHUHTE3, KiacCu(uUKalus, MNEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

@uznka: marepus, 3HEpPrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
HMOH, HW30TOI, pPaJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TE€JIO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIbI, TMOJE3HbIE HNCKONAEMBbIE,
TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCT, MeTaJLTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHUaJIOB, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, nuueBas IPOMBIIIEHHOCTD, (bapmaneBTHyeCKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTepHaoB, JIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMNUN1 HA  BA30OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaer TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). Hay4dHo-mMeTonuyeckol OCHOBOM st
pa3paboTKy MIaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMeETa «XHUMUS» HA YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJIEICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAYyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJU4Me TPABOCO3HAHMS HKOJIOTMYECKON KyJNbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM U BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJealaMl POCCUHUCKOIO IPaKIaHCKOTO OOIIeCTBa, MPUHSTHIMU B
oOlIecTBE HOPMaMu U IIpaBUJIaMHU MOBEACHUS, CIIOCOOCTBYIOIIMMU IPOIIEcCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS TMpeAMeTa «XUMHUSD» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEILHOM M MPAKTUYECKOH JEATEIbHOCTH
oOyyaromuxcst o peanu3aliy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpa:knaHCcKOro BOCIMTAHMS:



OCO3HaHMsI  OOYyYaIOIMMHUCS CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW MESATEIBHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YUCOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHITIOJIHCHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBKEHHS K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUSI HAYKH €CTh PE3yJbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX O3KCIIEPUMEHTAIbHBIX ITOHCKOB,
MIOCTOSIHHOTO TPYyAa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldHd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHME TMOCJEACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUS IEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIfoicHUs TMpaBuil 0€30MacHOTrO OOpallleHusi C BEIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOT0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAaHMSI  TOCHEJACTBUM W HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJIAX
NEeATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3inyHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUH;

YBaXEHU K Tpyay, JOOAM TpyJa W pe3ysibTataM TPYyJIOBOH
NEeATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHUAYAJIHLHON TPaeKTOPHUH
oOpazoBaHus, Oyayiier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHUMAaHUs TI00aJbHOr0 XapaKTepa 3KOJOTMYECKHX MpOoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIUAIIBHON CPEMBL;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE
NOCJEACTBUA MPEANPUHUMAEMBIX JIEUCTBUI U MPEAOTBpAIaTh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
IIPAKTUKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TMPOTUBOCTOSITH HCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUs CHenuUKN XUMHUM KaK HayKd, OCO3HaHHS €€ pod B
(GbopMHUpPOBAHNY PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEIIOCTHOTO
IpeCTaBIICHUs 00 OKPYXaIoleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOOJEM COXpPaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOMN
UMBWIN3AaIUHA: B €€ T'yMaHUCTUYECKON HANPABICHHOCTH M BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUANBHOW KYJIBTYpHI, PEHICHUU TJIOOATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM W DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIMHBI,
o0ecreueHnn YCIOBHUM yCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)K0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJIL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAHUS JUIsl aHalld3a U OOBSICHEHHS SIBJICHHI
OKPY’KAIOLIEr0 MHUpa M MPOUCXOASIINX B HEM H3MEHEHUMN, YMEHHS [€7aTh
000CHOBaHHBIE 3aKJIIOYEHMS] HAa OCHOBE HAY4YHBIX (DAaKTOB U MMEIOIIHNXCS
JAHHBIX C IEJIBIO MOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJB30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENIbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caMOoOOpa30BaHNIO, K AKTUBHOMY MOJYYCHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  TpyJa B  pasluyHbIX  cdepax
poheCCUOHATIBHOU JIEITEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yjabTaTbl OCBOCHMSI YYEOHOro mMpenMera «XUMHs»
Ha YPOBHE CpeJIHEro oOuiero oopa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  OOyYaroLIUXCs
MEKIUCLIUTUTMHAPHBIE (MeXMnpeaMeTHBIE) oOLIEeHayYHbIE ITOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHON KapTUHBI MUpAa U CIEUU(PUKY METOJO0B
IIO3HAHHS, MCIOJb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (aKT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIC yueOHbIe JEUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKAaTHUBHbIE, PETyJSATUBHBIE), oOecreunBaiouye (QopMUpOBaHUE
(YyHKUIMOHATBHOM IPAMOTHOCTH M COLIMATILHON KOMIETEHIIMU O0y4arOIINXCS;

CIIOCOOHOCTB oOyuaroumxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHBIE
yueOHbI€ JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMM, KOMMYHHKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBiageHne  YHUBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJILHBIMU
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENbHO  (popMyIHpoBaTh H  aKTyaIM3UpOBaTh  MpoOiemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh LEeU JEATCIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTH)KCHHUS, COOTHOCUTH PE3yJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIISIMU;

HCTIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTEepHbIE MPU3HAKU MOHSATUN U YCTaHABIUBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JIJI1 O0BSICHEHUS OTACIBbHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JUIA KiaccHU(pHUKAIMA BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTAaHABJIMBATh MNPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE paCCYXXKJICHUS (MHAYKTUBHBIC, IEIYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHSI B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENH, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
NPEJICTABICHUS — XUMHUYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUMH — TPU PEHICHUU YUEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECCTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HaYyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEIOBAHUS, HCIOIh30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIBHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 11O MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHUI;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUSI U TPOBEICHUS
VYCHUYECKUX OKCICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOMIOAaTh 3a



XOJOM  IIpoliecca, CaMOCTOSITEIBHO  IIPOTHO3MPOBAaTh €ro  pe3ysbTar,
(opMynupoBath 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

OpuoOpeTaTh OMNBIT YYECHUYECKOM HCCIIE0BATEIbCKOM U IMPOEKTHOU
NESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIEHOMY
IIOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3In4HbIX
METO/0B IMO3HAHUS.

3) paGora ¢ uHpopMaLHe:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYyJIApHasl JIMTEpaTypa XHWMUYECKOTO COJIEp)KaHUs, CIPABOYHBbIE IMOCOOMS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHUYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HENIPOTUBOPEYNBOCTb;

(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3INYHbIE METOABI IIPU MOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIIPENICIIEHHOTO TUIIA;

puoOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KaueCTBE CpeICTBa MpU padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  (GopMmynbl, aOOpeBUATYpHI,
HOMEHKJIaTypy;

UCIIOJIb30BaTh W NPEoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CHCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXJaeMOll TeMbl B XOJ€ AHajiora
W/WIM JTUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKAaMHU IpPHU
BBITIOJTHEHUH XMMHUYECKOTO0 JKCIEpUMEHTa, MPAKTUYECKOM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allMi y4eOHOTO IPOEKTa U
(GopMyIMpOBaTH BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMS MO3UIINH B X0J1€ 00CYXICHUSI 1 0OMEHA MHCHUSIMU.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSIMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEATEIbHOCTh, ONpenessis €€ LEeNM W 3aJadd, KOHTPOIMPOBAaTbH W IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraéMblii alropuT™M JEUCTBHM IpHU
BBITIOTHEHUH YYE€OHBIX M HCCIENIOBATENbCKUX 3a/ay, BBIOMpaTh Haunbosee
3¢ (deKTUBHBIA CcOCO0 MX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH  CaMOKOHTPOJIb  CBOEM  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OpraHuyeckas XuMUsD)
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUU
MpUPOALl, B (OPMHPOBAHWM MBIIIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHYCCKUX
3a/lad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOM XHMHYECKHUX 3HAHWHA, KOTOpas BKIIFOYACT:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMUYECKHHA DJIEMEHT, aTOM, JJICKTPOHHAs
o0olouka aroma, MOJCKYyJa, BaJCHTHOCThb, AJIEKTPOOTPHUIIATECIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTass M COKpaIEHHAas),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIIEPOIHBIA  CKEJeT,
GyHKIIMOHATBHAS TPyNIa, pajuKan, H30MEpHs,, HU30MEPhl, TOMOJOTHYCCKUN
pSAI, TOMOJIOTH, YTJIEBOJOPOJIBI, KHUCIOPOA M a30TCOICPIKAIINE COCTUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS);
TEOPUU M 3aKOHBI (TEOpHUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHMSI MAacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUM SI3bIK
XUMUHU; MHPOBO33PECHUYECKHE 3HAHUWA, JICKAIIMEe B OCHOBE TIOHMMAaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHUH W OE30MaCHOM HCTOJIb30BAHHUH
BOKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIHHOCTU
YeII0BEeKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISTh XapaKTEpPHbIE NMPU3HAKU MOHSITUM,
YCTAaHABJIMBATh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHUSA
IIPU OMKUCAHUH COCTaBa, CTPOEHUS U NMPEBPAILICHUIN OPraHUYECKUX COETMHEHMIA;

c(OpMUPOBAHHOCTh YMEHUHN HCTOJIH30BaTh XUMUUYECKYI0 CUMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YPAaBHEHUN XHUMUYECKUX pEaKLuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHWYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIICIKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEHUH (YIJIeBOAOPOJbl, KUCIOPOJ M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), AaBaTh UM HAa3BaHUS 110
cuctematnyeckoi HomeHkiatype (IUPAC), a takke npUBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTIEIbHBIX OPraHWYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, aleTHIIEH,
STUJICHTJIMKOJb, TIMLIEPUH, PEHOI, PopMalbIEril, aleTalbJeIu/l, MypaBbUHas
KHCJIOTa, YKCYCHAas KHCJIOTA, OJICMHOBAs KHCJIOTA, CTE€apUHOBas KHUCIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHMS OIPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. byrnepoBa ayis 0oObACHEHHS] 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUSA; 3aKOH COXPAHEHHS] MAaCChI
BEILECTB;

chOpPMUPOBAHHOCTh ~YMEHUN  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKHUE CBOMCTBA TUIWYHBIX MPEACTABUTENEH PA3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3051, METAHOJ, 3TAHOJI, YTUICHTJIUKOJIb,
IIIMLEpHH, (EHOJ, alleTalbAeTHa, MypaBbiHasl U YKCyCHasi KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LeJUIIJIo3a, aMHUHOYKCYyCHas  KHCIIOTa),  WJUIFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepU30BaTh MCTOYHHUKHU
YIIEBOIOPOAHOTO ChIphsl (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB NepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOAMWTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEILECTB UM IPOJYKTOB PEAKLUN);



c(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX Hay4YHOI'O MIO3HAHUS, UCIIONB3YEMBIX B XUMHUH IIPU U3YYCHUH BEILECTB
U XMUMHYECKUX  SABJIICHHA  (HAOJIIOJEHHE, W3MEPEHHE, IKCICPUMEHT,
MOJEIIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUA JUIA
OPUHATUS PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEILIECTBAMU U UX IIPUMECHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBujia  MOJB30BaHUS
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOpYIJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSAMM IO BBITOJIHEHHIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IIJIAHUPOBAThb M BBINOJHIATH XUMUYECKUH
AKCIIEPUMEHT (IIPEeBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAaue€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEIIECTB, JEHaTypalus OENKOB IpH HArpeBaHUU, ILIBETHbHIE
peakuuu OENKOB) B COOTBETCTBUHU C IpaBUJIaMU TEXHUKHU O€30IaCHOCTH IpHU
oOpallleHuu ¢ BEUIECTBAMH M JIaDOpaTOPHBIM OOOPYJOBAaHHMEM, IPEACTABISAThH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMYyIUpOBaTh BBIBOJBI HA OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIU3UPOBATH XMUMHUYECKYIO
nH(popMaIMIo, TMOJy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTHUX);

chOpMUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh MpaBWwia  AKOJOTHYECKU
1€JIECO00PAa3HOr0 MOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIEJIAX
COXPaHEHUs CBOETrO 370pPOBbS M OKPYKArOUIEH MPUPOIHONU CpeIbl, OCO3HABATH
OMAacCHOCTh BO3JIEHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEILECTB, MOHMMas cMbica nokaszatens [IJIK, moscHsaTh Ha npumepax crnocoObl
YMEHBUIEHUSI U NPEIOTBPAIICHHMS MX BPEJHOTO BO3JACHCTBHA HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUIA CIENbIX W CIa0OBUAAIIMX OOY4YaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI. bpaitna nns  3amucu
XUMUYECKUX HOopMyI.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN: O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUPA, POJIM XHMHUU B [O3HAHUU SIBJICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €&
(GYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PELICHUs MPAKTUYECKHUX
3alad U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHYECKHI 3J€MEHT, aTOM, U30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIU aTOMOB, MOH, MOJIEKYJIa, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTh, D3JICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKUCICHHS, XHUMUYECKas
CBsI3b (KOBaJIEHTHAs, HUOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pelmeéTKa, TUIbl XUMUYECKUX PEAKINI, pACTBOP, SIEKTPOIUTHI, HEAJICKTPOJIUTHI,
ANEKTPOIUTHUYECKAS] IUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiii, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MACChl BEIECTB, 3aKOH COXPAHEHHUS M TMPEBpAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE IOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTH XUMHYECKUX SIBJICHUM, (HaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYEHUU U OE30MAaCHOM HCMOJIb30BAHUU
BOKHEHIIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOUN AEATETLHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TIOHSITH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MIPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCIOJIb30BATh XUMHUYECKYI0 CUMBOJIUKY JIJIS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUN XHMHYECKUX PEaKIIHid,
cucrematniyeckyro HomeHkinarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HeraméHasi U3BeCTh, MUThEeBas COJIa, MUPUT U APYTHUe);

c(hOPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCMHEHUSX Pa3JIMYHOTO COCTAaBa, BUJ
XUMUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJIMYecKas, BOJOpOJHAs) B
COCAMHEHUSIX, TUMN KPUCTAULINYECKOM PEIMIETKH KOHKPETHOTO BEIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;



c(hOpMHPOBAHHOCTH yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COEIMHEHHI (TpOCThlE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. W. MenzgeneeBa W JAEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKITUH;

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cuctembl
xumudeckux snemeHToB JI. M. MeHneneeBa, UCNONb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE ~ OpOUTANM»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckon crucTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) 0OIIKE
XUMUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB pPa3JIMYHBIX KIJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C ITOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKHUX PEaKLU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIPOBATh XUMUYECKUE PEAKIIUU 110
Pa3IMYHBIM MPU3HAKaM (YHCITY M COCTaBYy pearupyroluX BELIECTB, TEIUIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
peaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI pa3IMUHbIX
TUIIOB, TIOJHBIE M COKpAUIEHHbIE YpPaBHEHUS pEaKIMid HOHHOrO OOMeEHa,
YUHUTBIBasl yCJIOBUS, TPU KOTOPBIX 3TU PEAKLMH UAYT JO KOHIA;

c(OPMHUPOBAHHOCTh YMEHHI MNPOBOAWTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHNYECKHUX BEILECTB;

cOpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKUHUd TOCPEJACTBOM COCTABIEHUS 3JIEKTPOHHOTO
OanaHca ATUX PEaKIINii;

chOPMHUPOBAHHOCTh  YMEHUW  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUI
Jle lllaTense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXKallle B OCHOBE MPOMBIIUIEHHOTO MMOJIYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKkke C(POPMUPOBAHHOCTH MPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIUUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MAaccOBas 10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opyl XUMHUYECKHX pEaKlUsAX, Macchl BeIlecTBA WU 00bEMa Tra3oB IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O0O0bEMY OJIHOTO U3
YYacTBYIOIINX B PEAaKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaKkinuu Ha OCHOBE
3aKOHOB COXPAHEHHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTh ~ YMEHHUU  COONIONATh  MpaBWiIa  MOJB30BaHUSA
XUMHUYECKON MOCyI0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKKE IpaBHUIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBINOJIHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
HKCIIEPUMEHT (pa3ioKeHHE MEPOKCHIA BOJIOPOIA B IPUCYTCTBUU KaTalIn3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBI0 YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pa3iIMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
peaKlMM, peakiud HOHHOro OOMEHA, KA4eCTBEHHBbIE PEaKUuu Ha cyib(art-,
KapOoHaT- W  XJOPUIA-aHWUOHBI, HA  KAaTHOH  aMMOHHsS,  pEIICHHE
SKCIIEPUMEHTAJbHBIX 3a7ad no TeMaM «Mertamib» u «Hemeramne»y) B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH Npu OOpallleHuu C
BEILIECTBAMH M J1a0OpaTOPHBIM OOOPYJOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpME 3amUCU ypaBHEHHI COOTBETCTBYIOILIUX
peakiuii 1 GopMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 H3 pa3HbIX HCTOYHHMKOB (CpElCTBa MacCOBOM
KOMMYHHKAIH, UHTEpHET U APYTUX);

chOpPMUPOBAHHOCTh ~YMEHHMH  COONIOJaTh TpaBWIa  AKOJOTHUECKHU
11€JIECO00PA3HOTO MOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIEJIAX
COXpaHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONW CpeIbl, OCO3HABATH
OMACHOCTb BO3JCMCTBHUSI Ha KHUBBIE OPTraHU3MbBI OMPEICIEHHBIX BEILECTB,
noHumasi cmbicn nokazatenss I[IJIK, mnoscHsaTe Ha mnpumepax crnocoObl
YMEHBILICHUSI W TPEAOTBPAICHUS WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHHU3M
YeJI0BEeKa;

1T 00YYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
NPUMEHATH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;



JUISL CHENbIX W CIA0OBUASAIIMX OOYYalOIIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCHUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMUYICCKUX dbopmy.
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Kon
MpOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpaMmasl CpeaHeEro oﬁmero 06pa3OBamm

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHH

1.1

CdhopMupoBaHHOCTb IIPEJICTaBICHUN 0 XUMHUYECKON
COCTABJIAIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POIM XUMUU
B TIO3HAHUM SIBJICHUN TNPHPOJBI, B (HOPMUPOBAHUU MBIILICHUS H
KyJIbTypbl ~ JIMYHOCTH, €€ (YHKIMOHATIBHOH TI'PaMOTHOCTH,
HEOO0XOAUMOMN Uil PELIeHUs] MPAKTUYECKUX 3a/1ad U 3KOJOTMYECKH
00OCHOBAaHHOTO OTHOILIEHHMSI K CBOEMY 3J0POBBIO M IPUPOAHOM

cpene

1.2

Bnagenue cuCTeMOM XUMHUYECKMX 3HAHUHM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarmue HOHATHSA (Monexyina, BAJICHTHOCTb,
JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIDHAsE Macca, MOJIIPHBIN OOBEM, YIIIEPOAHBIM CKeJNerT,
(GyHKIMOHANBHAS ~ TpyINa, paaukal, H30MEpHs, H30MephI,
TOMOJIOTHYECKUN PANl, TOMOJIOTH, YIJIEBOLOPOIBI, KHCIOPOI- H
a30TcoJieprKalllue COeIUHEHNs, OMOJIOrMUECKU aKTUBHBIE BELECTBA
(yrneBoapl, >KUpbI, O€IKH), MOHOMEp, NOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHHS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOECHMsI OpraHMuYecKHUx BemecTB A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHMMHH,
(aKTOIOrMUECKUE CBEJCHHMS O CBOMCTBAX, COCTaBE, MOJIYUYEHUH U
0€30IaCHOM  UCHOJb30BAHUU BAXKHEUIIMX HEOPraHUYECKUX MU
OpPraHMYECKHUX BEUIECTB B OBITY M TNPAKTUYECKOW NeATEIbHOCTH

YCI0BCKa

1.3

ChopMupoBaHHOCTh YMEHHUIl BBISABISATH XapaKTEpHbIE IPU3HAKU
MOHATUM, YCTAHABIMBAaTH HX  B3aUMOCBS3b, MCIOJIB30BaTh
COOTBETCTBYIOIME IOHATUA IIPU OMMCAHUU COCTaBa, CTPOCHUS U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX COE€OUHEHMI

1.4

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ HCIIOJIB30BaTh XUMHUYCCKYIO




CUMBOJIUKY JUISI COCTABJIEHUS MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOH, COKpalEHHOM) (OPMYIT OPraHUYECKUX BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUNA, N3rOTABIMBATh MOJEIH MOJIEKY
OpPraHMYECKUX BEIIECTB IS WUIIOCTPALlMM HMX XHMHUYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTE YMEHHI YCTaHABIMWBATH MPUHAIICIKHOCTH
M3yUYEHHBIX OPraHUYECKUX BEILIECTB M0 UX COCTaBY U CTPOCHHIO K
onpeAenéHHOMY Kiaccy (Trpynmne) coelrHEeHUH (yrieBOAOpOAdbl,
KHUCJIOPOJl M a30TCOAEPIKAIINE COCIUHEHHUSI, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS), JaBaTh WM Ha3BaHMs TI0 CHCTEMaTHYECKOMN

nomenkiiarype (IUPAC)

1.5

CpopMHUpPOBaHHOCTH YMEHHS OMPEACIATh BUJIBI XUMUUYECKOU CBS3HU

B OpPraHUMYECKUX COETUHEHUSX (OMHAPHbIE U KPAaTHbBIE)

1.6

ChopMHpOBaHHOCTh yMEHHUS MPUMEHSTH: IIOJIOXKEHUS TEOpUU
CTPOEHHsI opraHudeckux Bemects A.M. bymiepoBa s
OOBSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa H

CTPOCHHUA,; 3aKOH COXPAaHCHUS MACChl BCIICCTB

Vr. JICBOJAOPOABI. Kncnopozlcoz[epxcaume u a30TCOoACPIKAIIUC

OpTraHUYCCKUC COCIUHCHU . BBICOKOMOJ'IeKy.]'ISIpHBIe COCOAMHCHUA

2.1

CdopmupoBaHHOCTh YMEHUN MPHUBOIUTH TPUBUAIBHBIE HA3BAHUS
OTJICNbHBIX OPTaHMYECKHUX BEIIECTB (STUJICH, MPOMIIIEH, alleTUIICH,
STUJICHTJIMKOJb, TJIMIEPUH, (PeHo, GopMabaeru, aleTaabIeTrul,
MypaBbUHAasl KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAsl KHCJIOTA,
CTeapuHOBasl KHUCIIOTa, TJIIOK03a, PpyKTO3a, Kpaxmal, IeJIIi03a,

TJTAIIH )

2.2

CdopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTAaB, CTPOCHHUE,
¢u3nUecKre U XMMUYECKHUE CBOWCTBA THUIMHYHBIX MPEICTaBUTENCH
pa3J'H/I'-IHBIX KJIaCCOB OpFaHI/IquKI/IX BCIIICCTB (MeTaH, OTaH, OTUJICH,
MPOMWICH, aneTuiieH, oyraaueH-1,3, metunOyraauen-1,3, 6ensou,
METaHOJI, 9TaHOJN,  OTWUJICHIJIMKONb,  TIHUIEPHH, dbenom,
aleTanpJeru], MypaBbHHas M YKCYCHas KHCJIOTBHI, TJIOKO3a,

Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa)

2.3

C(I)OpMPIpOBaHHOCTB YMCHHUA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MPEACTABUTCIAMU PA3JINYHBIX KJIIACCOB
OpPraHU4Y€CKUX BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIIHUX

XUMHAYECKHX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYIT
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ChopMupoBaHHOCTE ~ YMEHHUS  XapaKTEpPH30BaTh  HCTOYHUKHU
YTII€BOJOPOAHOTO ChIPhs (HE(Th, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOBI
UX TepepadOTKM W NPAKTUYECKOE MPUMEHEHHE IPOJYKTOB

nepepadboTKu

XUMHA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCT, YMEHHMHM BIAJETh CHCTEMOW 3HaHUU 00
OCHOBHBIX METOJIaX HAY4YHOI'O MO3HAHHUS, UCIOJIb3YEMbIX B XHUMHUHU
MPU W3YYCHUU BEIIECTB M XMMHUYECKUX SIBICHHUN (HAOIIOACHHE,
U3MEpEeHUe, OKCIEPUMEHT, MOJEIMPOBAHMUE),  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUSA I TPUHATUS pEHIeHUHd B
KOHKPETHBIX XKU3HEHHBIX CUTYAIUSX, CBI3AHHBIX C BEIECTBAMU U

HUX IPUMCHCHHUEM

3.2

CpopMUpOBaHHOCTH YMEHUU COOIIOJATh MpaBUJIa IOJH30BAHUS
XUMHYECKOH MOCYAON M JTaOOpaTOpPHBIM OO0OPYIOBAHHEM, a TaKKe
npaBWja oOOpalleHUss C BEHIECTBAMH B  COOTBETCTBUH  C
WHCTPYKIHUSAMH TIO0 BBIOJHEHHIO JA0OPATOPHBIX XUMHUYECKUX

OIIBITOB

33

ChopMupOBaHHOCT ~ YMEHMH  IUIAHUPOBaTb U BBINOJIHATH
XUMHUYECKUH 3KCIIEpUMEHT (TpeBpallleHus] OPraHu4YeCKUX BEILECTB
IIpU HArpeBaHMM, IOJTYYEHUE HTWICHA U W3YYEHUE €r0 CBOMCTB,
KayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHATyparus
OEIKOB TpH  HarpeBaHUM, I[BETHbIE peakiuu OEJIKOB) B
COOTBETCTBUH C ImpaBHUJIaMH TEXHHUKHU 0€e30MacHOCTH npu
oOpallleHuu C BelIeCTBaMU M JIaOOpaTOpHBIM O0OpPYIOBAaHUEM;
MPEJCTABIATh PE3YJIbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (opme
3alUCH YpaBHEHHH COOTBETCTBYIOIIUX peakuuid U (GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3TUX PE3YJITATOB

34

ChopMUpOBaHHOCTH ~ YMEHUH  MPOBOAUTH  BBIUMCIEHUS IO
XUMHUYECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKlUMu MO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO M3 MCXOJIHBIX BELIECTB WIM IPOAYKTOB

peaKImn)

3.5

C(I)OpMHpOBaHHOCTL yMeHI/Iﬁ KpUTHYCCKU AHAJIN3UPOBATH
XUMHYCCKYTO I/IH(I)OpMaL[I/IIO, MMoJIiyd4acMyr0 M3 pa3HbIX UCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CdopmupoBaHHOCTh YMEHHM COOJIIOATh MpPaBHUJIA IKOJIOTUYECKU




11e11ecoo0pa3Horo MoBEACHUS B OBITY M TPYIOBOU NEATEIHLHOCTH B
LEISAX COXPAHEHHUs CBOETO 37I0POBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl, 0CO3HAaBaTh OIMMACHOCTh BO3JCUCTBHUS Ha JKMBBIC OPTaHU3MBbI
ONpENEAEHHBIX  OPraHMYECKUX  BEHIECTB, IMOHUMAs  CMBICT
nokazatens [IJAK (mpenenbHO JOMYyCTHUMOW — KOHIICHTPALIMH),
MOSICHATh Ha TIPUMEPaX CIOCOOBI YMEHBIIICHUS W MPEAOTBPALCHHUS

HUX BpEAHOI'O BO3I[CI>1CTBPI$I Ha OpraHu3M 4€JI0BCKa

11 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHH

1.1

Brnanenue cucremMoll XUMHUYECKUX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOITIOJIATAIOIINE TMOHATHS (XMMUYECKHHM JJIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-dJIEKTPOHHBIC OpPOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCIJIEHHS, XMMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBI 00BEM, KpUCTALTMYECKas PEemI€TKa, THUIBI XUMHUYECKUX
peaxkuui (OKHCITUTENIBHO-BOCCTAHOBUTEILHEIE, 9K30- i
SHIOTEPMHUECKUE,  PEaKIUd  HOHHOrO  OOMEHa),  pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, SJEKTPOIUTHUECKAS AMCCOLMAIIMS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKON pEaKIu,
XMMHYECKOE  DPAaBHOBECHE); TEOpUHM U  3aKOHBl  (Teopus
JJIEKTPOJIMTAYECKON auccounanuu, llepuonnueckuit 3axon JI.W.
MengeneeBa, 3aKOH COXPaHEHHUSI MacChbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (DAKTOJOTHYECKHE CBEACHHS O
CBOMCTBaX, COCTaBe, MOJYyYEeHUH H OE30MacHOM HCIOJb30BAHUU
BOXHEUIIINX HEOPTaHMYECKUX BEMIECTB B OBITY U MPAKTUYECKOM

ACATCIIBHOCTH YCJIOBCKA

1.2

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XaPAKTCPHBIC IMPU3HAKHA U
B3aMMOCBA3b U3YYCHHBIX HOHHTI/II>'I, INPUMCHATH COOTBCTCTBYIOIHC
IOHATUA TIPU ONHWCAHHUU CTPOCHUA U CBOICTB HCOPraHNYCCKUX
BC€IICCTB U UX npeBpameHMﬁ; BBIABJIATH B3aUMOCBA3b XUMHYCCKHX

3HaHUM ¢  MHOHATUAMM M IPEACTABICHUSAMH  JPYIHX




CCTCCTBCHHOHAYYHBIX IPCIAMCTOB

1.3

Brnanenue OCHOBHBIMM METOJAMH HAYYHOTO ITO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBJICHUW (HAONIO/IEHUE, W3MEpPEHHE, JKCIEPHUMEHT,

MOJICIIMPOBAHNE)

1.4

CchopMupoBaHHOCTh YMEHUN ONpPEIEATh BaJCHTHOCTh M CTENCHb
OKHUCJICHHAS XUMHUYECKHX JJIEMEHTOB B COCAMHEHHAX DPa3IMYHOIO
COCTaBa, BHJ XHMMHYECKOM CBsS3M (KOBaJEHTHas, MWOHHai,
MeTaJlJIn4ecKas, BOJIOPO/IHAs) B COCIMHECHMUSX, THII
KPUCTAJNINYECKONW PEIIETKH KOHKPETHOTO BeEIllecTBA (aTroMHad,

MOJICKYJISIpHAsA, NOHHAs, MCTaJ'IJ'II/I‘ICCKaH)

1.5

ChopMHpOBaHHOCTh yMEHUW ONpEAENATh XapakTep Cpelbl B

BOJHBIX PAaCTBOPAX HCOPraHUYICCKUX COC,Z[I/IHGHI/Iﬁ

1.6

CpopMUpPOBAaHHOCT YMEHHUS KIACCU(PUIIMPOBATH XUMHUUYECKUE
peakuuu IO  pa3W4YHbIM MpHU3HAKaM (YHCIy H  COCTaBy
pearupyoomux — BEIIECTB, TemioBoMy  3d¢deKTy  peakluu,
W3MEHEHUIO CTETEeHEH OKHUCJICHHUS JJIEMEHTOB, O0paTUMOCTH

peaKkIny, y9acTHIO KaTajinu3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUN COCTaBISITh YpPaBHEHUS pPEaKIMH
Pa3IMYHBIX TUIIOB, TIOJHBIE M COKPAUIEHHBIC YpaBHEHHS pPEaKIHi
MOHHOT0 OOMEHa, YYMUTBIBas YCJIOBUS, PU KOTOPBIX 3TH PEAKIUU

UAYyT 10 KOHIA

1.8

CdhopMupoBaHHOCTb YMEHHU POBOJIUTH peakuuu,
MIOATBEP K IAIOLINE Ka4yeCTBEHHBIN COCTaB pa3IUYHbIX
HEOpPraHMYECKHUX BEIIECTB, PAclO3HABATh OIBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIAaHMYECKUX BELIECTB

1.9

CdopmupoBaHHOCTH yMEHUI pacKpbIBaTh CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaxuuit MIOCPEICTBOM

COCTAaBJICHHUSA 3JICKTPOHHOTO OajaHca 3THUX peaKuHﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH

XUMHYSCKOMN PCaKkun OT pa3JIMIHBIX (I)aKTOpOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUU OOBSICHATH XapakTep CMEIICHUS
XUMHUYECKOTO pAaBHOBECHS B  3aBUCHUMOCTH OT  BHEIIHETO

BozaeiictBus (mpunuun Jle [larense)

0611_[351 U HCOPraHNYCCKasA XUMHA

2.1

CchopMupoBaHHOCTh YMEHUN pacKpbIiBaTh cMbIcH [leproanueckoro




3akona  J[.MI. MeHnngeneeBa M JEMOHCTPUpPOBATH  €IO

CUCTCMATU3UPYIOIIY1O, O6’b$ICHI/ITeJ'IBHyIO H IPOrHOoCTHYCCKYIO

byHKIAH

22

ChopMHUpPOBAaHHOCT, YMEHHMH  XapaKTepU30BaTh AJIECKTPOHHOE
CTPOCHHUE aTOMOB XHMMHYECKMX dJIeMEeHTOB |—4 mnepuonaos
[lepuonnueckoil  cUCTEMBl  XUMHUYECKUX  dneMeHTtoB  J[.H.
MeHneneeBa, UCHONb3YS TMOHATUS «S-, p-, d-DIEKTPOHHBIE
opOuTaTNY, «QHEPTreTUYECKHUE YPOBHIY, OOBACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX JIEMEHTOB U MX
COCIMHEHMH 10 nepuoaaMm M rpynnam lleproamyeckoi cucTemsl

xumudeckux anemenToB .. Meneneena

23

CpopMUpOBaHHOCTH YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIICCTB Pa3IMYHBIX
KJIACCOB, TMOJTBEP)KIATh CYIIECTBOBAHHE TE€HETUYECKOW CBS3U
MEXIYy HEOPraHHYEeCKHMMH BEIECTBAMHU C IOMOIIBI0 ypaBHEHUN

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

24

CchopMupoBaHHOCTb YMEHMH YCTaHABIMBATh IPHUHAAIE)KHOCTh
HEOPraHUYECKUX BELIECTB 110 UX COCTaBY K OIPEIEIEHHOMY KJIACCy
(rpynmne) coeauHEeHHMH (TPOCTbIE BEIIECTBA — METAUIBI U
HEMEeTalsIbl, OKCHU[bl, OCHOBAaHHUS, KHUCIOTHI, aM{QOTEepHbIE

TUIPOKCH/IBI, COJIN)

2.5

ChopMupoBaHHOCTH ~ YMEHUH  HCIONB30BaTh  XHUMHYECKYIO
CUMBOIIMKY MJi COCTaBJIC€HUS (OpMyYn BEIIECTB U YpaBHEHHIA
XUMUYECKUX peakiuid, cucremarndeckyro HomeHkinarypy (IUPAC)
W TPUBUAIBHBIE HA3BaHUS OTACIBbHBIX HEOPraHMYECKHUX BELIECTB
(yrapHblif Ta3, YIJIEKUCHBIH Tra3, aMMHaK, TaméHas W3BECTb,

Heram€Has HU3BCCTh, TUTHECBAA COMda, TUPUT U z[pyrne)

2.6

ChopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, TIOATBEP)KIATh CYIIECTBOBAaHUE TEHETHYECKON CBS3H
MEXJy HEOPTaHMYECKHMMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUN

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMHUpPOBAaHHOCT,  YMEHHMM  IIJITAHUPOBATh W BBITIOJHATH
XUMHYECKHI JKCIEPUMEHT (pa3ioKeHUEe MEepOKCHAA BOJIOpPOJAa B
MPUCYTCTBUU  KaTaJIU3aTopa, OIPENEIEHUE Cpelabl pPacTBOPOB

BCIICCTB C IIOMOIIBIO YHUBCPCAJIBHOI'0O HWHIAWKATOpPA, BIIMAHUC




pa3nuYHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOW pEaKIy, peaKIiu
MOHHOr0 0OMeHa, Ka4eCTBEHHbIE peaklMy Ha cyib(dar-, kapOoHaT-
U XJOpUI-aHUOHBI, = HA  KaTHOH  aMMOHHMsS,  pEIlICHUe
SKCIIEPUMEHTAJBHBIX  337ad 1o  TemMaM  «Meramiel» U
«Hemeramnel») B COOTBETCTBUM C  IIpaBWJIaMU  TEXHUKH
0€30MacHOCTH TMpPH OOpaIleHUH C BEIIECTBAMU U J1aOOpAaTOPHBIM
o0opynoBaHUEM;  MPEACTaBIATh  PE3yAbTaTbl  XUMHUYECKOTO
JKCHepuMeHTa B (opMe 3amucH YPaBHEHUIH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

CpopMUpOBaHHOCT, YMEHUM COOJIONATh TIpaBUia IMOJH30BAHUS
XUMHYECKOH MOCYION | JIA0OpATOPHBIM O0OPYTOBAaHHEM, a TaKXKe
mpaBwia OOpalieHHsl C  BElIECTBAMH B  COOTBETCTBHH  C
WHCTPYKLUHUSMU 10 BBHIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX

OIIBITOB

29

ChopmupoBaHHOCTE  YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILIUICHHOIO MOJIYYEHHS
CEpHOIl  KHUCJIOTBl, amMMHakKa, a Takke C(POPMUPOBAHHOCTD
Mpe/ICTaBICHU 00 OOIIMX HAYYHBIX MPUHIUNAX U HKOJIOTHUECKUX

npo6neMaX XUMHUYCCKOTI'0 IMTPpOU3BOJACTBA

XUMHUA U )KU3HL. PacyéThl

3.1

CdhopMupoBaHHOCTb IIPEICTaBICHUM 0 XUMHYECKON
COCTaBJISIOLIECH €CTECTBEHHOHAYYHON KapTHUHBI MUpPa, POJIU XUMHHU
B TO3HAHUM SBJICHUN NPUPOJbI, B (POPMUPOBAHUM MBILIUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKIUMOHAJIBHOW TI'PaMOTHOCTH,
HEOOXOAUMOM Ui pelIeHHs MPAKTUYECKUX 3a7ay M SKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U IPUPOJHOU

cpene

3.2

ChopMupOBaHHOCTH ~ yMEHUH  KPUTHUECKHM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POPMAIHIO, MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOif KOMMYHHUKALIUH, ceTh VIHTEpHET U Apyrue)

3.3

CchopMupoBaHHOCTh YMEHMH COONIO/aTh MpaBUJIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBe/ieHusl B ObITY U TPYAOBOM JESATENHOCTH B
LEJIAX COXPAHEHHs CBOETO 3JI0POBbSI M OKPY)KAIOLIEH MPHpPOIHON

cpembl

34

Oco3HaBaTh OMNACHOCTh BOSI[GﬁCTBHH Ha JKHUBBIC OpPraHHU3MbI




ONpEACNEHHBIX BEUIECTB, MNOHMMAas cmbica mnokazarens 111K,
MOSICHATH HAa MpUMEpax CIocOObl YMEHBIUICHUS U MPEIOTBPALCHUS

HuX BpEAHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4€JIO0BCKa

3.5

ChopMupoBaHHOCT ~ YMEHMH  NPOBOAMTH  BBIYMUCIECHUA  C
HCIIOJIb30BAHUEM IIOHATHUS «MacCcOBas J0JIsl BELIECTBA B PacTBOPE»,
00BEMHBIX OTHOLICHUH Ta30B MPU XUMHYECKUX PEAKIHIX, MACChI
BEIIECTBA MM O00bEMa Ta30B 1O M3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOIO U3 Y4aCTBYIOIIUX B PEAKLIUU
BEIIECTB, TEIUIOBOro 3(d@dekra peakuu Ha OCHOBE 3aKOHOB

COXPAaHCHUA MACChl BCIICCTB, IPCBPALICHUA U COXPAHCHUS SHCPIrun




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUHU

1.1

[IpenMer opraHMYecKON XMMHUH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHHUE B
MOJIy4YEeHUH HOBBIX BELIECTB U MarepuanoB. Teopusi CTpOCHHS] OPraHUYECKUX

coequuennit A.M. bytinepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CtpykrypHble (OpMYIbl OpraHMYecKHX BemiecTB. ['omonorus, uzomepus.
XuMHYecKasi CBsI3b B OPraHMYECKHX COEAMHEHUSX — OJMHApPHBIE U KpaTHbIC

cBs3u. [Ipencrapienue o kiaccuuKanuu OPraHnYECKUX BEIIECTB

1.3

Homenkmatypa  opraHm4yeckux  COCOUHEHHH  (cucreMaTudeckas) U
TPUBUAIbHBIE HA3BAHUS BaXKHEUIIUX MPEICTaBUTENEH KIIaCCOB OPraHMYECKUX

BC€IICCTB

YrneBoxopoasl

2.1

AJKaHbBl: COCTaB M CTPOEHUE, TOMOJOTMYEeCKHi psn. MeraH u 3TaH —
NPOCTEHIINE MPEJCTABUTENN AITKAHOB: (DU3MYECKHE U XMMHYECKHE CBOICTBA
(peakMM 3aMeIleHUs] M TOPEHHUs), HAXOXKICHHE B NPUPOJE, MOIyuYeHHE U

IMPUMCHCHUEC

22

AJNKeHBI: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUIIeH U MMPOIUJICH —
HpOCTeI\/’II_HI/IC MMPEACTAaBUTECIIN AJIKCHOB: (I)I/ISI/I‘-ICCKI/IG U XHUMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUSA, TAJOTCHHUPOBAHUA, THApaTallid, OKHCICHHUA U

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUEC U TPUMCHCHUC
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Ankanuensl: Oyraauen-1,3 um MerunOyraguen-1,3: crpoeHue, BaxHeine
XUMHYECKHE CBOIICTBa (peakiust MOJIMMEPHU3aITUN ). [Tonyuenue

CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

2.4

AJKHMHEL: COCTaB U OCOOECHHOCTH CTPOCHUA, TOMOJIOTHYSCKHI pAA. Anetunen
- HpOCTGfIH.IPII’I OpCACTAaBUTCIIb AaJIKUHOB: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC n
XUMHUYCCKUC CBOMCTBA (peaKL{I/II/I TUAPHUPOBAHUA, TraJIOrCHUPOBAHUA,

TUpaTaliu, TOPEHHUs ), TOTy4YeHUE U IPUMEHEHHE

2.5

Apensl. beHson: cocra, crpoeHue, (U3MUECKHE U XMUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), MOJIyYEHHE U INPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKUE U XUMHUYECKHE CBOMCTBA (peakiuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHHUEC U NNPUMCHCHHUC. TokcuyHOCTH




apeHoB. ['eHeTHuecKas CBS3b MEXIY YIJIIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pas3JIMIHBbIM KJIaCCaM

2.6

IIpupoaHble HMCTOYHUKM yriaeBOAOpPOAOB. IIpupomHBI Ta3 W IOIyTHBIE
HedTsabIe Ta3pl. Hed1h 1 €€ npoucxoxkaenue. CriocoOsl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHI, KaTamuTHUecKuii), muponus. [IpoaykTs
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KaMeHHBII yroib U IpOayKThI €ro nepepadoTKu

Kucnoponconeprxaiiye opraHn4eckiue CoeIMHEHNs

3.1

IIpenenbHble  ONHOATOMHBIE CIMPTHL. MeETaHOI W 3TaHON: CTPOCHHE,
¢u3nueckue U XUMHUYECKHE CBOWCTBA (PEaKUMU C aKTUBHBIMU METaJJIAMH,
rajJJoreHOBOJIOPOJIaMH, TOpPEHUE), NMpUMEHeHHe. BomoposaHble CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 9TaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHoOroaTtoMHbl€  CIUPTBHL.  OJTWUJIEHIJIMKOJIb W  [JIMLEPUH: CTPOEHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHUE CO IIEJTOYHBIMU
MeTaJulaMH, KaueCTBEHHas peakysi HA MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha

OpraHn3M 4CJI0BCKaA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

denom: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘leCKI/IC U XHMMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

3.3

Anpneruapl ¥ KeToHbl.  Dopmanbaerun, —ameTaublIerui:  CTPOCHHE,
dbuznueckue M XUMHYECKHE  CBOMCTBa  (peakIMud  OKHUCIEHUS W

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKIII/H/I), MOJIY4YCHHUEC U ITPUMCHCHUEC
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OnHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasI
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMe
JUIsL KJlacca KHUCJIOT, Peakiusi 3Tepu(uKalnu), MOIydeHHE U MPUMEHEHHUE.
CreapyHOBass M OJIEMHOBAas KHUCJIOTBl KAk MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHMCJOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX

MOIOIIee ICHCTBHE

3.5

CrnoxHble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [Hiaponus
cnoxHbIXx d¢dupoB. Kupsl. T'mapomus xupon. I[lpumeHeHHe KUPOB.

buonornueckas poJib JKHPOB

3.6

VYrneBoabl:  cocTaB, KilacCUpUKalus  YrJeBoAOB  (MOHO-, [JU- U
noyimcaxapuiel). [JOKo3a — TIPOCTEHIINI MOHOCAXapui: OCOOCHHOCTH
CTPOEHHS MOJIEKYJbI, (PU3NYECKHE U XMMHUECKHUE CBOMCTBA (B3aMMOJICHCTBHE
¢ rungpokcugoMm Menu(ll), okucieHwe aMMHauHBIM PACTBOPOM OKCHAA
cepebpa(l), BoccranoBieHne, OPOKEHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIE,
npuMeHeHue, Owuosorudeckas poib. DotocmHTe3. DpykTo3a Kak H30MEp

TJIFOKO3BI. KanMaJ'I N [CJUII0JIO3a KaK IMPUPOAHBIC IMOJIUMCPLIL. CTpOeHI/Ie




Kpaxmajia U LCJUIIOJIO3bI. ®du3nyuecKkue M XUMHUYECKHE CBOMCTBa KpaxmaJia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ HOJIOM)

A3oTcozeprKale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI KaK aM(pOTEpHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe IiuiuHa). buonornueckoe

3HAYCHHUEC aMUHOKHUCIIOT. HeHTI/I,I[bI

4.2

benku kak mTpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAS W TPETHUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:

THJIPOJIN3, JCHATYpalKs, KAYeCTBEHHBIC PEaKIMK Ha OeNIKH

BBICOKOMOJ'IGKyanHBIe COCAUHCHUA

5.1

OCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJEKYISPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTEMEHb TMOJUMEPHU3ALMH, CPEIHSS
MoJIeKyJisipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COCJIMHEHUIN — MMoJIMMEpuU3alus U MOJUKOHACHCALHA

5.2

3KCH€pI/IMeHTaHBHLIC MCTOABI HM3YUCHUA BCIICCTB H HX HpeBpameHHﬁ:
O3HAKOMJICHHE C Oﬁp&SHaMI/I MNpUpPOAHBIX KW HCKYCCTBCHHBIX BOJIOKOH,

IJ1acTMacc, KaydyKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

TeopeTnyeckrie OCHOBbI XUMUHU

1.1

XuUMUYeCcKUl 3neMeHT. AToM. Sapo aroma, U30TONbL. DJIEKTPOHHAs
00o0Ji04Ka. DHEpPreTH4ecKre YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, §-, p-,
d-snemenTbl. OCOOEHHOCTH paclpe/ieieHus] JIEKTPOHOB MO OpOuTalsiM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaIHs

aTOMOB

1.2

Ileprognueckuii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEeMBbI XUMUYECKUX 1eMeHTOB J[.M. MeHnaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOEHHMSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB XMMHMUYECKHX
9JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEUIECTB 110 IPYyIIaM U

nepuoaam. 3HaueHHNE NEPpUOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

CTpOeHI/IC BelllecTBAa. XHUMHYECKas CBS3b. BHAbI XHUMHUYECKOH CBS3U

(KoBaJIeHTHasl HEMOJIApHAs U TMOJIApHAs, MOHHas, MeTaminyeckas). VoHbI:




KAaTHOHBI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKON

cBsi3U (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa  MONEKYISpHOrO M  HEMOJICKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA  COCTaBa  BEIIECTBA. [WIIBI  KPUCTALIMYECKHX  PEHIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTALIMYECKOM pPEHIETKH.
ITonsaTtue o JUCIICPCHBIX CUCTCMaAx. Uctunnnie u KOJUIOMIHBIC PACTBOPLIL.

MaccoBast 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPraHNYCCKUX BCUICCTB

1.7

Xumudeckas — peakmusa.  Krnaccudukamuss — XMUMHYECKUX — peaknWid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMHH. 3aKOH COXPAaHEHHsSI MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMUUYECKUX

pCaKnugX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMI>Ie PCaKIU. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAOMINEC Ha

COCTOSIHME XUMHUUYeCcKOoro paBHoBecud. [Ipunmun Jle [larense

1.10

9HeKT’p0J’II/ITI/I‘IeCKaH Jucconuanus. CubHbBIE U Cl1a0bIe QJICKTPOJIUTHI. Cpena
BOIHBIX PaCTBOPOB BCHICCTB: KHUCJAs, HeﬁTpaJ'IBHaH, menoyHass. Peakuuu

HOHHOTO 0OMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

Hemeramnsl.  [lomoxenne HemeramoB B llepuonnueckon  cucreme
xumudeckux anemeHToB J[.M. MenaeneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusnueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMeEpe

KHCJI0poAa, cepsl, pocdopa u yrieposaa)
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XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOre€HOB, CEphbI, a30Ta,
dochopa, yrimepoga U KpeMHHMs) M HMX COCIUHEHMH  (OKCHJIOB,
KHUCJIOPOACOIEPKAIIMX KHCIOT, BOJOPOAHBIX coeauHeHuit). IIpumenenue

BaXKHEHUIINX HEMETAJIOB U UX CO€IUHEHNN

2.3

Merauel. [lonoxenue MeramnoB B Ilepuonndeckoi cucremMe XMMHYECKHUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obonouek atomoB MeTauioB. OOmue ¢u3nueckrue CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3JICKTp0XHMH‘-IeCKHﬁ pAax HaHpH)KCHI/Iﬁ MCETAJIJIOB
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XUMUYECKHE CBOICTBA BaXHEHIIMX METa/UIOB (HATpui, KaJlui, KaJlbLuUH,

Mar"uii, aJlOMUHUHN, [IMHK, XPOM, Kelle30, Mellb) U UX coeauHeHuit. Ooume




CrocoObI NOTy4YeHUs1 MeTaioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBA3b HCOPTraHN4YCCKUX  BCHICCTB, MNPUHAMICKAINIUX K

Pa3IMYHBIM KJaccam

XUMUS U )KU3Hb

3.1

Ponp xuMuu B 00ECIIEUYEHUUN IKOJIOTUYECKOW, SHEPreTUYCCKOW M IMHIIEBOU
0€30MacCHOCTH, pa3BUTHH MeAUIUHBL. [loHSITHE O HAy4YHBIX METOJaX

IIO3HAaHUs BEIIECTB U XUMHYCCKHUX peaKquI

3.2

[IpencraBnenns 00 OOmMX HAYYHBIX [PHHLOUNAX MPOMBIIIIEHHOTO
IIOJIy4YEHUSI BAKHEHIINX BeulecTB. UemoBeK B MUpE BELIECTB U MaTCPUAJIOB:
BAOKHEHIIME CTPOUTENBHBIE MaTepUalbl, KOHCTPYKLUUOHHBIE MaTEepHUabl,
KpPacKH, CTEKJIO, KEpaMHUKa, MaTepHUAIIbl JUIsl DJIEKTPOHUKH, HAHOMATEPHUAIbI,

OpraHUYecKre ¥ MUHEpPAIbHBIE yI00pEHUs

33

XuMusa u 3A0POBLEC HYCJIIOBCKA: IIpaBUJIa HCIOJb30BAHUA JICKAPCTBCHHBIX
IpermapaToB, NpaBmia 0E30MacHOr0 HWCIOJIB30BaHUsS TPENaparoB OBITOBOMN

XMMHH B IIOBCEHEBHOM KU3HU
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