MUHHUCTEPCTBO NPOCBEIIEHUA POCCUMACKOMN ®EJNEPALIIIN
MunucTepcTBo 00pa3oBaHusI H MOJIOACKHON MOTUTHKU CBepAI0BCKOi 00/1acTH

MKY "¥Ynpasienue o0pa3zoBaHusi ropoackoro okpyra Bepxorypckuii"

MKOY "INPOKOII-CAJIIMHCKAS COI"

Ipuaoxenue k OOII COO
YTBep:KIeHHOe NPUKA30M OT

20.08.2025 Ne 101 - O

PABOYASA ITPOI'PAMMA
(ID 9540578)
yueOHoro npeamera «Xumus. ba3oBbiil ypoBeHb)

s obygaromuxces 10-11 kiraccos

c. [IpokonbeBckas Caana, 2025 r.



IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MNPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B @DefepaibHOM  rOCYyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOoro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoii
denepanuy, peaqu3yOIIMX OCHOBHBIE 0O0pa3oBaTEbHbIE IPOrpPaMMBbIL, U
OCHOBHBIX TMONOXKeHUN «CTparernn pa3BuTuUs BocluTaHus B Poccuiickon
deneparuu Ha niepuoa 10 2025 ronma» (Pacnopsbkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl IO XHMHUHU, K OINpPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHs 00ydaroUIuxcsi CpeAcTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHUentyanbHble noioxkennss GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3alvM, SBJSIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>)KHT 3aBEPIIAIOIIMM  3TAallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB IPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEJIIOBEKa, a TaKKe OSKOJOTHMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M NpPUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHUe
oOyyJaromuxcs Ha YPOBHE CPEHEr0o OO0IIero oOpa3oBaHMs CpPECTBAMHU YIECOHOTO
npeamMera «XHMHS», CONEpPKAHHE M TOCTPOCHHE KOTOPOTO OMNPENEIECHbl B
nporpaMMe MO XHMHUU € Y4€TOM cCHenupUKd HAyKH XUMHUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJABl U B MaTe€pUabHOW JKU3HU OONIIECTBA, a TaKkKe C YUYETOM
oOIMX I1efleldl W MPUHIINIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XuUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio pojib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/JaHUM HOBOW 0a3zbl MaTepUabHON KYJBTYPBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALlMOHAIFHOTO HAYYHOTO MBIILUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXaloIleM MUpPE KaK O €IWHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpPMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aUMOAECHCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHS CTajla
HEOTHEMJIEMOH YacCThI0O MHUPOBOU KYJIbTYpbl, HEOOXOIMMBIM yYCIOBUEM YCIICITHOTO
TpyJla ¥ >KM3HU KaxJaoro wieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HaIlpaBlIeHA HA pPELIEHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEYECTBA — ChIPHEBOI,
DHEPTEeTUYECKOM, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3I0POBbSI.

B coorBerctBUM ¢ O0mMMMH TENSIMH W TPUHIUIIAMH CPEIHEr0 OOIIETO
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOIAOJLKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBI3AHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeameTa  «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmEas ¥ HEOpPraHWYecKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
oprannydeckoi xumuu. GopMUpOBaHUE NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHudeckas XuMmus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4yeOHOro wMarepuaia © OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBalOTCAd HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHUYECKUX
COCOUHEHUN, a TAaKXKE HAa YpPOBHE CTEPEOXMMUYECKHX M DJIEKTPOHHBIX
NpeAcTaBlieHud O cTpoeHun BemecTB. CBeleHUs 00 uU3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJAOPOJOB JO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEOMHEHUW. B Kypce OpraHM4eckod XWUMHM TMOJYyYalOT PpPAa3BUTHE
chopMHUPOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHBIC
MPEACTaBICHUS] O XUMHYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIUU.

[log HOBBIM YyIJIOM 3peHUss B TNpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BEIIeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudeckas
XUMUSD» O00ydarouuMcsi TPEJOCTABISETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



Iy0XKe TOHSATH HWCTOPUYECKOE M3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT
000011ar1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUH, a TAKXKE O XMUMHUYECKHX PEAKUIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTUUECKUNH W TPUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aWMOCBS3M XHUMHH C
JPYTMMHM HAayKaMmH, PacKpbIBalOT €€ pPOJIb B IO3HABATEIIBHOW W IPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K IIPOIIECCY
TBOpPYECTBA B 00JIACTU TEOPHUM U MPAKTUUECKUX MPUIOKEHUN XUMHUU, IOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
NPUMEHSITh €€ JUIsl TIOTIOJIHGHWS 3HAHUMW, pEIICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIIEN0BATENbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI IS TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro W
OpPraHnyYecKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HMX COCTAaBOM U
CTPOCHHEM, TO3HABAEMOCTh MPUPOJHBIX SBICHUM MYTEM OJKCIEpPUMEHTa U
pelieHus] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu H  TEOPETUUCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTHUYECKUX Tpobiem, a
TaKke Mpo0sIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nnane pemenus 3amady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMU
oOydJaronuxcsit MPUHATBIE TPOTPAMMON MO XHMHUHM TIOJIXOJBI K OTPEICICHHIO
colepkaHUsT M TOCTPOCHUS TMpeAMETa MpeayCcMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIUX 0a30Boe 3HAUCHHE s
pPa3IUYHBIX BHUAOB JEATECIBHOCTH: pelIeHUs] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaIu, HEOOXOAUMBIX ISl TIPUOOPETCHHSI OTBITA MPAKTUIECKON
U HCCIIEIOBATENbCKOW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHus XMMHUHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 0OIIEro 00pa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOW XapaKTepUCTUKU IIeJIed H3y4YeHHUs MpeAMeTa HalpaBICHUEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YeHUs
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMH H3y4YeHHUs IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (opmupoBaHue CcUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIE MOHATHS, (pyHIaMEeHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, 03HAKOMJIEHHE C HCTOpUeH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opMUPOBAHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XHUMHUYECKHX pEakiui, HEOOXOAUMBIX UIsI TPHOOpETEHUS
YMEHUH OpPUEHTHPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOM U MOBCEAHEBHOMN )KU3HM;

e pa3BUTHE YMEHHUM U CIIOCOOOB ACATEINBHOCTH, CBA3AHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
6€e30MmacHOro 0OpaIEeHHs C BEIIECTBAMHU.

Hapsny ¢ atum, copeprxaTenibHas XapakTepUCTHKA LeJed U 3a/1a4 U3y4eHus
peaMeTa B IporpaMme 1Mo XUMHUHM yTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpelHero oduiero oopazoBanusi. CeronHs B
OpENoJaBaHNM XUMUU B OOJbIIed CTENmeHW OTHAETCA  MPEANOYTEeHHE
INPAaKTHYECKOH KOMIIOHEHTE COJIep)KaHusi OOydueHHUs, OpPHUEHTHUPOBAHHON Ha
IOJITOTOBKY BBIITYCKHUKA 00I111€00pa30BaTENbHON OpraHMU3ally, BIAJCIOIIEr0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEaTbHON >KU3HU
JUTA peIlIeHUs] TPaKTHUECKUX 3a7a4.

B cBsa3u ¢ 3TUM npu W3ydeHMM MpeAMeTa «XUMUS» JIOMUHHUPYIOIIee
3HaYeHHe NMPUOOPETAIOT TaKUE LU U 334, KaK:

ajanTtanus 00y4aroluxcsi K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOILIEIOCS MUPA,
dbopMupoBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dopmupoBaHre y OOydyarOUIMXCs KJIIOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEpCaIbHOE 3HAUCHWE I Pa3IUYHBIX BHUIOB
NEATENHHOCTH: PElIeHus MpoOeM, MOUCKa, aHaIn3a U 00pabOTKKM WH(POPMAIIHH,
HEOOXOJUMBIX il TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XWUMHH, a TakXKe s OUEHKH C TO3UIUl
9KOJOTMYECKON O€30MacCHOCTU XapakTepa BIUSHUS BEUIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00yJarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMHU, UCIIOJIb30BAThH
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS MOMCKA W aHaIW3a y4eOHOU U
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUYECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIOMIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOJF0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NMPH IJIAHUPOBAHUU U TIPOBEIACHUH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYCCKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXKHOW POJIM B PEHICHHH TJIOO0ATBHBIX MPOOJIEM
paIOHAIBFHOTO MPUPOIOIIOIE30BAHNS, TTOTIOTHEHHS SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe IPHOOPETCHHS OIbITa
UCIIOJb30BAHUS TOJIYYCHHBIX 3HAHWHM I MPUHATHS TPaMOTHBIX PEHICHUA B
CUTYaITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero ooOmero oOpa3oBaHHS NpPEAMET «XUMUS
0a30BOr0 YpOBHS BXOJAMT B COCTaB MpeIMETHOH 00sacTh «EcTecTBEeHHO-HAYyYHbBIE
IPEIMETHD».

OO11ee YruCio YacoB, OTBEAEHHBIX I U3YUYCHHS XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ofmiero odpasoBaHus, cocraBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOd XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKUX BemiecTB. lomoisorusi, wu3oMmepus. XHUMHUYECKass CBA3b B
OpPraHUYEeCKUX COCUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemiecTB. Homenkmarypa
OpraHUYEeCKUX COCIMHEHMH (cUcTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYeCKHX BEUIeCTB, HAONIOJACHHUE U
ONHUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psai. Meran u sTtaH —
IpoCTelIIne MNPEJCTABUTENN AaJIKaHOB: (PU3MYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJyYECHUE U
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHI psii. DTUIIEH U MPONMIEH —
OpocTeilne NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
MOJINMEPU3ALINH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyuyeHue CHHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psJl. ALIETUIICH
— MPOCTEHIINHA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pEaKkUHMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QpuU3MYECKUEe U XMMHYECKHUE CBOMCTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuveckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOLyYyeHue u npumenenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HUCTOYHMKU YII€BOAOPOAOB. IIpupoaHblii ra3 W IOIMyTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. Crnocodbl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHI (TePMUYECKUW, KaTaMTUYeCKuil), mnuposus. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HX IPEBpAllCHUI:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB U PpE3HMHbI, KOJUIEKUUHU
«Hepts» u  «YTOmB», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE STUJICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciienuss 1Mo ypaBHEHHIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM IPOJYKTOB PEAKIUN).

Kuciopoacoaepxkamue opranHu4ecKue CoeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOJ W 3TAHOJN: CTPOCHHE,
bu3znueckue M XUMHYECKHE CBOMCTBA (peakUMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. BoaopoaHble CBA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOIa U 3TaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaromMHble  CHUPTBL. OJTWICHIJMKOIb W  INIMLEPUH: CTPOCHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTalllaMH, KaueCTBEHHas pEaKUus Ha MHOTIOAaTOMHBIE crupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne riauueprutaa U dTUIICHITTUKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (PHU3NYECKUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts (peHona. [Ipumenenue penona.

Anbaeruapl U kemowuwvl. DopMmanblerui, aleTalbJIerujl: CTPOCHHE,
(¢u3nYecKue W XMMHYECKHE CBOMCTBA (PEaKLUMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KaueCTBEHHBIE PEAKIINN ), [IOJyYECHUE U IPUMEHEHUE.

OIHOOCHOBHBIE HIpeliebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue Ui Kiacca KUCIOT, peakuus 3TepudUKanum), NoJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJEHMHOBAs KUCIOTHI KaK MPEACTABUTENU BBICIIUX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCIOT. [uaponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOAOB  (MOHO-, JH- U
nonucaxapubl). [roko3a — mpocTelnii MOHOCaXapwa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuiom Menu(ll), okucinenne ammuadyHbIM pactBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPHUPOJE, MPUMEHEHUE,
ouosiornueckas poiab. Dorocunte3. OpyKTo3a Kak U30MEP TIIFOKO3bI.

KpaxMan u nemntono3a Kak NpupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
neutoiao3bl.  dU3Myeckue M XMMHUYECKME CBOMCTBa Kpaxmana (TUApPOJIu3,
KaueCTBEHHAsl PEAKIUsI C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YeHUsI BELIECTB W MX MPEBpaIlCHUI:
pOBe/IeHHEe, HAOJIOJICHHE W OIMKMCAHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMWU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TAaHOJIA
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemm(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciienuss 1Mo ypaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WJIM MPOJAYKTa PEAKIHMH MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeTMHEHMUS.

AMMHOKHCIIOTHI KaKk amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe riuiuHa). buonorundeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu b

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpPHYHAA M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYEeCTBEHHBIC PEAKIIMK Ha OCJIKU.

DKCIEpUMEHTAIbHbIE METOJIbl M3y4YeHHUsI BELIECTB W MX IMPEBpaICHUI:
HaOII0/ICHUE U OMUMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalus OEJIKOB MpHU
HarpeBaHUM, IBETHBIC PEaKIIUU OEITKOB.

BbicokomoJieKyJIsIpHbIE COeTHHEHUS

OCHOBHBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSAS MOJIEKYIJISIpHAS
Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTANbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBPALLCHUI:
O03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanmmsannst MeXIIpeIMETHBIX CBA3EH MPHU N3YUYCHHHU OPTaHUYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W INOHSATUH, SBISAIOIIMXCSA CHUCTEMHBIMHU JUISI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011Ke eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, Kiaccuukamms, nepuoguIHOCTb, HAOIIOACHHE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Marepus, DHEpPrus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUUHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranm3Mm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTJIEBOJbI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETHYECKHE IIpenapaTsl, MaTEpUAIIbl U3
UCKYCCTBEHHbBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XuMUYECKHM dneMeHT. AToM. Snpo aroma, H30TOmNBL. DJIEKTPOHHAS
0000uka. DHEpPreTHUecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ilepronnyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKOoHA U Ileproanyeckoi CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB IO TpynmnaM U MepHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHYECKas CBs3b. BHAbI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJsIpHAas W MOJSpHas, MOHHAs, MeTauinyeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHYECKOW CBS3W (OOMEHHBI M JOHOPHO-
akuenTopHeiil). BomopoaHas cBsi3b. BajleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTD.
Crenenpb okucineHusa. oOHbI: KATHOHBI 1 AHUOHBI.



BemecTtBa  MOJIEKYJIIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIMA KPUCTATUTMYECKON PEIIETKH.

[lonATe O OucnepcHBIX cucTeMmax. VICTUHHBIE M KOJUIOMJHBIE PaCcTBOPHI.
MaccoBas 10J1 BEHIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COECIMHEHU . Homenknatypa
HEOPraHUYECKUX BEIIECTB. | eHeTHdyeckas CBsA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIINX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckas — peakuusa. Kiaccupukanmss XMUMHUECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NIPEBPALLECHUS SHEPTUM TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QakTopoB. OOpaTuMbIE
peakiuuu. XuMHUeCKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHUE
XuMHu4eckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrposutuyeckas auccounanus. CuiabHble U ciialdble 3J1eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, ILIEJIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTANBHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
nemoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMeHToB [l. U.
MenneneeBay, U3ydeHHE MOJeNeld KPUCTAIMYECKUX DPEIIETOK, HAOMIOACHHUE U
OMHCaHUe JEMOHCTPAIIMOHHBIX U J1a00PATOPHBIX OIBITOB (Pa3IOKEHUE MEPOKCUIA
BOJOPOJIa B PUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJMKATOpAa, pEaKIHMH HOHHOTO OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl « BiusiHue pa3anuHbIX (PaKTOpOB HA CKOPOCTH
XUMHUYECKON pEAKIUM.

Pacuérnble 3anaun.

Pacuérsl 10 ypaBHEHUSIM XUMHUYECKHUX PpEAKUHUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETBI C HMCIIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeraymel.  Ilonoxenune HemerayuioB B Ilepuoanueckoin  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIopoa, ceprl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHs)) M UX  COEQUHEHUN  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IpuMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COCUHEHHM.



Merannel. 1lonoxenne meramnoB B llepuoanueckon cucTteMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTasuioB. O6mume (usnyeckue cBoicTBa MeTamioB. CIjlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSAZT HATIPSKEHUN METaJIIOB.

XUMHUYECKHE CBOWMCTBA BaKHEUIIMX METAUIOB (HATPHM, KaJlui, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne mMeTaiioB B OBITY H
TEXHHUKE.

OKCIIEpUMEHTANBHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLoOB HEMETAJIOB, PELICHUE
HKCHEPUMEHTAIbHBIX 3ajlad, HaOJIOJIEHUE W OMNHCAHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJAEHCTBHE T'MJIPOKCHIA AJIOMHHUS C PacTBOpPAMHU
KHUCIIOT U IeJ0Yel, KaYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa Wi 00OBbEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B o0ecrieueHUH 3KOJOTUYECKOM, IHEPreTUUECKON U MUIIEBOM
0e30acHOCTH, Pa3BUTUM MenuUuHBL. [loHATHE O Hay4yHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIIAX [POMBIIIIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpe BELIECTB W MATEPUANIOB: BAKHEHUIIME CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MAaTE€pHUANIbl, KpAacKH, CTEKJIO, KEepaMMKa,
Marepuaibl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XWMHUS U 3J0pOBbE YEIIOBEKA: IPAaBHJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIOJIb30BaHMsI MpernapaToB ObITOBOM XUMHUU
B IIOBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanust MEXNpeOMETHBIX CBA3€d NpH  HU3y4yeHUH OOwmed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATUH, SBJISIOLIMXCA
CHUCTEMHBIMHU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IMKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rUIOTE3a, 3aKOH,
TEOpHus, aHaluu3, CHHTE3, KiIacCupUKalusi, MEepUOAUYHOCTh, HAOIIOIACHHE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOM, PAIMOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3MYECKHE BEIMYUHBI M SIUHUIIBI MX
U3MEpPEHHUS, CKOPOCTb.

buonorusi:  kieTka, opraHum3M, DJKocucTeMa, Ouocdepa, Makpo- U
MUKPOJJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypChl.

TexHOJOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METAJLTyPrusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SHUCTBEHHOE TIPOM3BOJICTBO, MHUIICBAS
POMBIIIUNICHHOCTh,  (papMaiieBTHUeCKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MTPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
00yYalmMUMHUCI TpOrpaMM CcpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayuyHo-meToaudeckoll OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIBHOCTHBIM TMOJXOJOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHMUS» Ha YPOBHE CPEIHErO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOIUMHCS POCCUHUCKON TPaKTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX yOEKICHUN JTMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCSl PYyKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS IpeaMeTa «XHUMHS» AOCTUTAKOTCA B
€AMHCTBE YYEOHOM U BOCIUTATEIHHOM JIEATEIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIUMH  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIIEHUS JIMYHOCTHU
00yJaroIMnXcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W TPAKTUYECKON JESITEIBHOCTU
0o0ydJaronuxcst Mo peaau3aii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpamIaHCKOTr0 BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTURE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€E Pa3INYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIINTAHUS:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUS K MPOLECCY TBOpYECTBA B 00OJIACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUSI TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPEe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUN, KPOMOTIUBBIX OKCHEPUMEHTAIbHBIX  ITOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

WHTEpECca M IO03HABATEIbHBIX MOTHBOB B IOJYYEHHH M TOCIEIYIOLIEM
aHayM3e MH(POpPMALMU O MEPEOBBIX TOCTHXKEHHSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOMX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHHME NOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMAaHHUsl LEHHOCTEH 370poBOoro u 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pu3mdyeckomy u
IICUXUYECKOMY 30POBBIO;

coOmro/ieHns mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeUleCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH MPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HaHUS MOCJEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPyA0BOr0 BOCIIUTAHMSA

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUWM NPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEHUI0 npodeccuil pa3auyHOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMHUH;

YBAXKEHHUS K TPYAY, JHOIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYaJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBA;

6) 3K0JI0TNYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CyLIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHSHUS
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUA JOCTHIXKEHUW XUMHH  JUIs
pelIeHusI BOIPOCOB PAlMOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUMX BpEl OKpYyXKaroueu
IPUPOTHON Cpeie, YMEHHsSI TPOTHO3WPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJOTHYECKOTO0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJACOJOTUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeUUu(PUKA XUMUM KakK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpy:KalollleM MUpE KakK O €IUHCTBE MPUPOIbl U UYeJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
UMBWIM3ALUUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYpPbl, PEIIEHUU TJI00ATBHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUM YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOM(POPTHOM IKU3HU KaXKIOrO 4YiEeHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUs CYL[HOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTy9aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUNA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAay4YHbIX (DaKTOB W HMCIOIIUXCS JMJAHHBIX C NI TOJyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIb30BaTh XUMHUYCCKHAE 3HAHUSA IS
penIeHus MpoOJIeM B peaTbHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  00Opa3oBaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM
NeSITETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBbIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JEUCTBUA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETyJISITUBHBIE), o0ecrieunBarome (dbopmHpoBaHue (yHKIHMOHATBHOM
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00yUaroUINXCs;
CIIOCOOHOCTB oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pPE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSATHBHBIMHU
EUCTBUSIMHA.

OsBJaaenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe TeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LIENU JCSATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
BBIJICJIATh XApAaKTEPHbIC MPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS Il OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIacCCU(PHUKALUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIA€HUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH U INPOTHBOPEYHS B PAcCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIFOUEHHUS;

IIPUMEHSATH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHBIC IPEACTABICHUS — XUMUYECKUI
3HaK (CUMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — INpU pElICHUH Y4YEeOHBIX MO3HABATENbHBIX M IPAKTHMUECKHUX 3ajad,
IIPUMEHSTh Ha3BaHHBIE MOJENIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaEeMBbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(bopMyIMpPOBATH LIENIU U 3a/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauyeCcTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKHX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
000011IeHHS ¥ BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEeATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3a]ay, IIPUMEHEHHUIO Pa3IUYHBIX
METOZ0B IIO3HAHMUSL.

3) padora ¢ ungopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX UWHGopManuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHWA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alPOCHl U MPUMEHATH PA3NHMYHBIE METOJbI IPU TOUCKE U
oTbope wuHbOpMaANIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro TUIa,

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpeacTaBiICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpejAcTBa Npu padoTe C
XUMUYECKOM wuH(poOpMaleil: NpUMEHATh MEXIpeAMEeTHbIe ((U3ndeckue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHue yHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ AUANIOra W/WUiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

BBICTYNIaTh C MpEe3eHTAIlMel pe3yIbTaTOB I03HABATEIbLHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPU BBINOJIHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pealn3alui y4eOHOro MpoekTa u (OpMyIHpOBaTh BHIBOJBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS IMO3WULUNA B
X0J1e 00CYKIeHHUSI © 0OOMEHA MHEHUSIMH.

Ogj1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenensiss €€ Lead M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIJIaraéMblii aJIroOpuT™M JACHCTBUN TpuU
BBINIOJIHEHUU YYEOHBIX U HUCCIENI0BATENbCKUX 3a7ad, BbIOMpaTh HaumOoJee
3¢ pexTuBHBIN crMoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3ysbTaTbl OCBOEGHMS Kypca «OpraHuueckas XHUMHSI»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TMPEACTABICHUNA O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B [O3HAHUU SIBICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUICHUS H  KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIM4e€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U NPUPOJHON
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIUe TMOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyisa (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJIHBIA CKeJeT, (PYyHKIMOHANbHAs TIpyIlIa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIIE€BOAOPOBI,
KUCJIOpPOJX ¥ a30TCOACpXKalue COCIUHEHUsS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNUs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opraHuuyeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JIeXKallUe B OCHOBE IIOHUMAHUSA MPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKUX
SBJICHUH, (AKTOJOTUYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUN BaXXHEHIIMX OPTraHWYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JEATEIBHOCTH YEJI0OBEKa;

c(OpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
YCTaHABIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHUU COCTaBa, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMHYECKUX  PpEaKIHUH,
U3rOTABIUBATh MOJCIU MOJIEKYJ OPraHUYECKUX BEIECTB I WUIIOCTPALUU KX
XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJICKHOCTh H3YyYEHHBIX
OPraHUYECKUX BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEAEIEHHOMY
KJaccy/Tpynmne coeAuHeHui (yIJIeBOJOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEOUHEHUs), JaBaTb WM HAa3BaHHS 110
cucremarnueckoil HoMmeHkinatype (IUPAC), a Takxe NpUBOIUTH TPUBHAIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITWIICH, MPOMMWIEH, alleTUJIEH,
STUJICHIJIUKOIb, TIUIEPHUH, (HEeHOd, (popManbAerul, aneTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAsI KUCJI0Ta, IJII0K034,
dpyKTO3a, KpaxMas, LeIi0103a, IIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTaHOJ], STHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJI, aleTalbIeruja, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaAKIMil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOIHBIA Ta3, Yyrojb), CIOCOOBI HUX MEpepadbOTKH U
MPAKTHICCKOE TIPUMEHEHHE MPOAYKTOB IMepepadbOTKH;

c(OPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaOI0IeHNEe, N3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MIpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBHIIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBINONHATH XUMHYCCKUI
AKCIIEPUMEHT (TIPEeBPAIICHUS OPTAaHUYECKHUX BEIIECTB NMPU HATPEBAHUH, MOTyUEHUE
TWJIEHAa M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKIUU OPraHUYECKHUX
BEILIECTB, JIeHATypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYZOBaHUEM, TIPEIACTABIATH PE3YyIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIUpPOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XUMHUYCCKYIO
uHPOpPMAIMIO, TOMYyYaeMyl0 M3 pa3HBIX HMCTOYHHKOB (CpeICTBa MAacCOBOM
undopmaruu, HTepHET U Apyrux);



chOPMHUPOBAHHOCT, ~ YMEHHI  COONIOAATh  MpaBWia  IKOJOTHYECCKHU
1eaecooOpa3Horo MOBEJACHUS B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS U OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS HAa OPraHUu3M
YEeJIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIIA0OBHSIIMX OOYYarOIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMMHUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XAMUS OTPaXKaKoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHWM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO WM IPUPOHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKMX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METANINYECKas, BOJIOPOJIHAS ), KpUCTAJUTMUECKasK PElIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAS] JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiuv, XMMHYECKOE€ PABHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akon [[. M. Mennaeneena,
3aKOH COXPAHEHUsS] MAacChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHYECKUE 3HAHHUS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30MacHOM MCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIUE MOHSITHUS NPHU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIBb30BATh XUMHYECKYI0 CUMBOJIMKY JJISI
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaAKLUH,
cucrematnieckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAsl CO/IA, TUPUT U JIpyTHUeE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEAEINIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METAJUINYECKasi, BOJAOPOJHASA) B COCAUHEHUAX, TUIl
KPUCTAJUINYECKON PEIMIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJISIpHasd,
MOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMM;

c(hOpMHUPOBAHHOCTH YMEHHU yCTaHaBJIUBAaTh MPUHAIIEKHOCTb
HEOPraHUYECKUX BELIECTB I0 HX COCTaBy K OIpeAeIEHHOMY Kiaccy/Tpymie
COEIMHEHMM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbICI MEpUOAHYECKOro 3akoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX JJIeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucreMsl
xuMuueckux anemeHTtoB JI. WM. MeHnneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
JIIEKTPOHHBIE opouTanm, «HEPreTUYECKue YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIUHEHUU
1o nepuoAam u rpynmnam llepuonndeckoi cucTeMbl XUMUYECKUX 3i1eMeHTOB [I. 1.
Mengeneena;

chOpPMUPOBAHHOCTh ~YMEHHUU  XapaKTepu3oBaTh  (OMHUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Ppa3IMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(DULIMPOBATH XUMHUYECKHUE PEAKLUUU I10
pa3nuMYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BELIECTB, TEIJIOBOMY
ahdeKxTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTaBJSATh YPABHEHMSI PEAKLMA pa3IuUYHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS pEaKUUii HOHHOIrO OOMEHA, YUYUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAWTH PEAKUUH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTaB pPAa3JMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI  pacKpbIiBaTh CYIIHOCTh  OKHUCIMTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMu OT Pa3IuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeKAlle B OCHOBE IMPOMBIIIJIEHHOTO IMOJYYEHHUS] CEPHOW KHUCIIOTBHI, aMMHUAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAYYHBIX MNPUHIMIAX U
AKOJOTHYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
HNOHATHS «MaccoBas JI0JIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHHUH ra3oB
IpU XMMHUYECKUX PEaKIMsIX, MacChl BEIIeCTBa WK 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOUIMX B PeaKUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OpPMHUPOBAHHOCTh YMEHHM COOJI0OATh MIpaBUiia MOJb30BAHUS XUMUYECKON
NoCyJI0l ¥ JabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

cOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIA BOAOPOJA B MPUCYTCTBUH KaTalIW3aTOpa,
ONPENCIICHUE CPEAbl PACTBOPOB BEHIECTB C IIOMONIBIO YHHBEPCAJIBHOIO
UHIMKATOPA, BIUSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaku MOHHOTO OOMEHa, KaueCTBEHHbIE PEeakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1a4 I10
TeMaM «Metamibl» U «HemeTramib»y) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKU
0€30MacHOCTH MPHU OOpAILEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBaHUEM,
IPEACTaBIATh PE3YJNbTAThl XHWMHUYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUI W (OpPMYyIMpOBATh BBIBOJABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKaluu, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCT, ~ YMEHHI  COONIOAATh  MpaBWia  IKOJOTHYECCKHU
1eaecooOpa3Horo MOBEJACHUS B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mnpuMmepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XAUMHUYECKUX SIBJICHUI;

JUISL CIIEBbIX M CIA0OBHUIASIIMX OOYYaloIIMXCs: YMEHUE UCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XUMHUYECKUX

dbopmy.
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Kon
MPOBEPSIEMOT0
pe3yJjbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHusA

TCOpeTI/I‘IeCKI/Ie OCHOBBI OpraHI/I‘leCKOﬁ XUMHNHU

ChopmupoBaHHOCTh MPEACTABICHUN O XUMHUYECKOH COCTaBISIOIICH
€CTECTBEHHOHAyYHOM KapTUHBI MHpA, POJM XHUMHUU B I[IO3HAHUU
SBJICHUM TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU st
pelleHrs TMPAKTUYECKUX 3aJad U SKOJOTHYEeCKH OOOCHOBAHHOTO

OTHOIIEHHS K CBOEMY 3I0pPOBBIO M IPUPOTHON Cpejie

Brnanenue cucremMoil XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:
OCHOBOITOJIararoIye IMOHATHS (Monekya, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIEHHUS, XUMHUYECKas CBS3b,
MOIIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIEPOAHBIN CKETeT,
(yHKIMOHAIBHAS ~ TPyINa,  paauKal, HU30MepHus, HU30MEpHI,
TOMOJIOTUYECKUM  PsZl, TOMOJIOTH, VYTJIEBOJOPOIbI, KHUCIOPOIA- H
a30TCoepKAIIUe COCAMHCHHS, OMOJIOTMYECKH AKTHUBHBIC BEIIECTBA
(yrneBompl, KUpBI, OEJNKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COEAWHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, (DAKTOJIOTHUECKHE
CBEJICHHS O CBOICTBaX, coOCTaBe, TMONyuYeHUH U Oe30MacHOM
WCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHWYECKHMX H  OPTaHMYECKHUX

BELIECTB B ObITY U MPAKTUYECKOM EATEIBHOCTH YeI0BEKa

ChopmupoBaHHOCT, yMEHHMH BBISBIATH XapaKTepHbIE MPHU3HAKU
MOHSTUN,  YCTaHABIMBAaTH WX  B3aUMOCBS3b,  HCIOJIb30BAThH
COOTBETCTBYIOIIUE TOHSATUS MpPU OMNHCAaHUU COCTaBa, CTPOCHUS H

IpeBpalleHN OPraHnYeCKUX COeIMHEeHUN

c(hOpMHUPOBAHHOCTh YMEHHI HCIOIB30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL COCTABJIGHHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpamEéHHOW) (GopMynT OpraHMYECKHX BEIIECTB W  YPaBHCHHM
XUMHUYECKUX PEAKLUNA, U3rOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX
BELLIECTB JJI1 WUIIOCTPALUU UX XMUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS
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3.1

ChopmupoBaHHOCT,  yMEHHH  YCTaHaBIMBATh  MPUHAIJICKHOCTH
W3yYEHHBIX OPTaHMYECKMX BEIIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMy Kiaccy (Tpynme) coeauHeHuW (YTrJIeBOIOPO/IbI,
KHCIIOPOJT M a30TCOJAEPIKAIUE COSAMHEHUS, BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUs), JaBaTh MM  Ha3BaHUS 10  CHUCTEMAaTUYECKOH

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEAENATh BUABI XUMUYECKOW CBSI3H B

OpraHUYECKUX COEIUHEHUSX (OJUHAPHBIE U KPaTHbIE)

ChopMHupoBaHHOCT,  YMEHHUSI TPUMEHATH: TOJOXKEHUS  TEOpUHu
CTpoeHHUsl opraHuyeckux BemectB A.M. bytiepoBa isi 0ObsICHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MAaCChl BEIIECCTB

yl"J'IeBO,I[OpOI[LI. KI/ICJ'IOpOI[COI[ep)I(aH_II/IC n a30TcoACpiKalIue

OpTraHU4Y€CKUC COCANHCHU . BBICOKOMOJICK}’J'IHPHBIC COCAUHCHUS

CdhopmupoBaHHOCT, YMEHUN TNPUBOAUTH TpPUBHUATBHBIC Ha3BaHUS
OT/ENbHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, MPOIHIICH, aIleTUIICH,
STHJICHTJINKONb, TJIHICPUH, (PeHON, (GopMalbIeTH, areTaabIeTu,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHUCIOTa, OJIEMHOBasi KHUCIIOTA,
CTeapuHOBasi KHUCJIOTa, TJII0OK03a, (PyKTO3a, Kpaxmani, MeJUTio03a,
TJIAIIAH)

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYeCKMe W XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPECTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEILIECTB (METaH, 3TaH, STUJICH,
NpOMWIeH, aneTuieH, OytamueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TJIMICPUH, (EHOJI, aleTalbIerHI,
MypaBbHMHAsA M YKCyCHasi KHCJIOTBI, TJIIOKO3a, KpaxMmaj, IEeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

CdhopmupoBaHHOCTH YMEHHSI WILTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJy  TUIHYHBIMM  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHUYEeCKUX BELIECTB YPABHEHUSMU COOTBETCTBYIOIIUX XUMUUYECKUX

peakiuil ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (pOopMyT

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOIHOTO CHIPhs (HEPTH, MPUPOIHBINA Ta3, YToJib), CIIOCOOBI UX

nepepaboTKH U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH
XUMHS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMO3HAHHA, UCIIOJB3YCMbIX B XUMUU IIPU U3YUCHUU
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3.6

11 KIIACC

Kon
NpoBepPsieMOro

BEIIECTB M XHUMMYECKHUX SIBJICHUM (Ha6J'IIOILeHI/Ie, HU3MCPCHUC,
SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie), HUCIIOJIB30BaTh CHCTCMHBIC
XUMHUYCCKUC 3HaHUA [JIA [IPUHATUA peIHGHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyaAllUAX, CBSI3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

ChopMupoBaHHOCTh yMEHHUH COOJIOJATh MpaBUJIa  IOJIb30BAHUS
XUMUYECKON MOCYZOH M J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe
npaBuiIa oOpaleHHs ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLUAMU

1O BBIITOJIHCHUIO na60paT0prlx XUMHWYECKHUX OIIBITOB

CdopMUpOBaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJTHATH XUMHUYCCKUN
AKCIIEPUMEHT (MIPEBPAIICHUSI OPTaHUYECKUX BEIIECTB IIPU HAIPEBAHUH,
MOJIYYCHHUC 3TUJICHA U U3YYCHUC CT'O CBOI>’ICTB, KauCCTBCHHBIC PCAKIIUU
OpraHWYECKHUX BEIIECTB, JeHATypalus OCIKOB NpU HarpeBaHUH,
[[BETHbIE pEaKLUWU OENKOB) B COOTBETCTBHM C TMpPaBUIAMH TEXHUKH
0€30MacHOCTH MNpu OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
060py,[[0BaHI/ICM; NpeaACTaBIATb PE3YJIbTAThI XUMHUYECKOT'O
DKCIIepHMEHTa B (opMe 3almucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

CdhopmrpoBaHHOCTH YMEHHI MPOBOJAUTH BHIYHCICHUS 10 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WIIU
MPOIYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO

N3 UCXOAHBIX BCHICCTB UJIHU ITPOAYKTOB peaKI_II/II/I)

CdhopMupoBaHHOCTD YMEHHUU KPUTUYECKH aHaJIU3UPOBATh
XMUMUYECKYI0 HH(pOpMAIMIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoi nH(popmanuu, ceth UHTEpHET U 1pyTHe)

ChopMupoBaHHOCTh yMEHUH COOJIOAATh MpaBHIA SKOJIOTMYECKH
eJIeCO00pa3HOT0 TMOBENEHUSI B OBITY W TPYAOBOW NEATEIHHOCTH B
LEJAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH MPUPOIHON
Cpellbl, OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA JKHBBIE OpPraHU3MBI
ONPEICIEHHBIX OPTaHUYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
I[TAK (mpenenbHO AONMYCTMMOM  KOHIEHTpAlUH), MOSCHATH Ha
IpUMeEpax CrocoObl YMEHBIIEHUS M IMPEJOTBPAIEHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M 49C€JI0OBCKa

IIpoBepsiemble NpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbLHOW NPOrpPaMMBbl CpelHero o01ero odpasoBanus



pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TeopeTnyecknue OCHOBbI XUMUHU

Brnanenne cucremMoil XMMHMYECKMX 3HAHUK, KOTOpas BKIIKOYACT:
OCHOBOIIONIATAIONINE  TMOHATUS  (XUMHUECKUH  DJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHUILIATEIILHOCTh, CTEMEHb
OKHUCJICHUS, XUMHYECKasl CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJSIPHBIN
00BbEM, KpUCTAJUTMYECKas peméTka, TUIMBI XWMHUYECKUX pPeaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M DHIOTEPMUYECKHE,
peakuuu MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
JNEKTPOJIUTUYECKASE ~ TUCCOLIMALIUSA, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKOW PEaKIUd, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs DJIEKTPOJUTHYCCKOW auccoruanyu, llepuoamueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3AKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MONYyYeHHMH U OE30IMacHOM HCIOIB30BAHUM BaKHEUIIHX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JesITeIbHOCTH

YCJIOBCKa

ChopmMupoBaHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIIWE
MOHATUS TP ONHCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M HX MPEBPAIICHUN; BBISIBIATH B3aUMOCBS3b XUMHUYECKHX
3HaHUU c MOHITHSIMHU u Mpe/ICTaBICHUSIMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IPEAMCTOB

Bnagenue OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHUS BELIECTB H
XUMHUYECKHX sBIEHUN (HaOmIOneHWe, W3MEpEeHHue, OKCIEePUMEHT,

MOI[GJ'II/IpOBaHI/Ie)

ChopMupoOBaHHOCTh yYMEHUN ONpEIeNsATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHS XUMHUYECKHX DJJEMEHTOB B COCIUHEHHSIX Pa3IUYHOTO
coCcTaBa, BHJ  XUMHUYECKOM  CBSi3M  (KOBaJieHTHas,  MOHHAfi,
MeTajsIn4yecKasi, BOAOPOJHAs) B COEIMHEHUAX, THUI KPUCTATIINYECKON
PEIIETKH KOHKPETHOI'O BEIeCTBa (ATOMHAs, MOJEKYJspHas, MOHHas,
MeTaJTnyecKasi)

CdopmupoBaHHOCTh YMEHUI OMPEAENATh XapaKTep CPeAbl B BOTHBIX
pacTBOopax HEOPraHMYECKUX COCTUHEHHM

ChopmupoBaHHOCTh  yMEHHUSI  KJIacCU(DUIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3InyHbIM MPHU3HAKAM (YUCIIy U COCTaBY pearupyrouux

BEIECTB, TEIUIOBOMY J((eKTy peaknuu, HW3MEHCHHIO CTEICHEU
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1.8

1.9

1.10

1.11

2.1
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OKHUCICHUA SJICMCHTOB, O6paTI/IMOCTI/I pcakuuu, y4acCTUuro

KaTaJIu3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBIISATh ypaBHEHUS  PEAKIUN
pPa3JIMYHBIX THUIIOB, IOJHBIE M COKPALIEHHBIE YPAaBHEHHUs pPEaKIMM
HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUH HIyT
710 KOHIIA

ChopMupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKLUHU, MOATBEPKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IMYHBIX HEOPTraHMYECKHUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIIECTB

CpopMHUpPOBAHHOCT YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XMMHUYECKON peakuy OT pa3Iu4yHbIX (PaKTOPOB

ChopMupOBaHHOCTh ~yMEHUH  OOBSCHATH  XapakTep CMELICHUs
XMMHYECKOTO PaBHOBECHUS B 3aBHCUMOCTH OT BHEUIHErO BO3/EHCTBUS

(mpuaun Jle [latensbe)
OOmiast 1 HeOpraHMYECKasT XUMHSI

CopMHUpOBaHHOCTH, YMEHHH pacKpbiBaTh cMbICT I[leprogudeckoro
3aKOHa .. Menneneena )51 JIEMOHCTPHUPOBATH €ero
CHUCTEMATH3HPYIOIIyI0,  OOBSCHUTENBbHYI0O M  MPOTHOCTUYECKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX dJIeMeHTOB |—4 mnepuoaoB Ilepmoanueckoi
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
MOHATUSL «S-, p-, d-dJCKTPOHHBIE OpPOUTAIM», «IHEPreTUUYECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XMMHYECKHX 3JIEMEHTOB M HUX COCIUHEHHMH IO MepuojaM U TpyIIiaM

[Iepnoanueckoii cuctemMsl XuMu4decKux ieMeHToB /(.M. Menneneesa

ChopMHUpOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HCOPraHNYCCKUX BCIICCTB PA3JIMYHLIX KJIaCCOB,
NOATBCPIKIAATH CyHICCTBOBAHUC TeHETHUECKOU CBs3H MCKOY
HEOPraHWYECKUMHU  BEUIECTBAMHU  C  [OMONIIBK  ypaBHCHHM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCTP ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAJIEKHOCTh

HEOPraHMYECKHUX BEILIECTB M0 MX COCTaBy K OINpENeIEHHOMY KJaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU U (HpOCTLIe BCIICCTBA — MCTaJJIbl 1 HCEMCTAJJIbI,

OKCH/IbI, OCHOBAaHMSI, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupOBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIMKY
Ui cOCTaBlieHHss (OpPMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTJEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHolii ras,
YIJIEKUCIBbIA a3, aMMMaK, raiméHas W3BECTb, HeETrall€éHas U3BECTb,

MUATHEBAs COJIa, TUPUT U IPYTHE)

CopMHUpOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HCOPraHNYCCKUX BCIICCTB PA3JIMYHLIX KJIaCCOB,
NOATBCPIKIAATH CyHICCTBOBAHUC TeHETHUECKOU CBs3H MCKOY
HEOPraHWYECKUMHU  BEUIECTBAMHU  C  [OMONIIBK  ypaBHCHHM

COOTBCTCTBYIOINX XUMHUYCCKUX peaKuHﬁ

CdopMHUpOBAaHHOCTh YMEHHUH TUIAHUPOBATH W BBITIOHITH XUMHYECKUN
SKCTIEPUMEHT (pa3loKeHHE TMEePOKCHUIa BOAOPOAA B MPUCYTCTBUU
KaTaJlu3aTopa, ONpe/ieJIeHue Cpeabl PacTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCATbHOTO WHAMKATOpa, BIUSHUE pAa3IHYHBIX (PaKTOPOB Ha
CKOpPOCTh ~XMMMYECKON peakIHH, peakuud HOHHOTO OOMEHa,
KaueCTBEHHbBIE peakluu Ha cyJbdar-, kKapOoHaT- U XJIOPUI-aHHUOHBI, Ha
KaTUOH aMMOHUs, PCHICHUC OJSKCIICPUMCHTAJIBHBIX 3aaad I1I0 TEMaM
«Metamnb» u «HemeTannb») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0e30macHOCTH TPU OOpaIIeHWH C BEHIeCTBAMU M J1TA0OpAaTOPHBIM
o0opyI0BaHUEM; MPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCIepuMeHTa B (opMe 3amuCH YPaBHEHUH COOTBETCTBYIOIIUX

peaxiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB

ChopmupoBaHHOCTE yMEHHI COONIOAATH TMpaBWiIa TOJIH30BAHUS
XUMHYECKOH TOCyAoH M NabopaTOpHBIM OOOpYJOBaHHEM, a TaKke
npaBmiia oOpalleHus ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLUSAMHU
T10 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTepHU30BaATh XUMHYECKHE
MPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYyYE€HUsI CEPHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
oOHIMX HAy4YHbIX MPHUHLIMIAX M  DKOJOTMYECKUX  Mpoliemax

XUMHYECKOTO MPOU3BOACTBA
XUMHUA U KU3HL. PacuéThl

CpopMHUpPOBAHHOCTh TPEJICTABICHUM O XWMHUYECKOW COCTaBJISIONIEH

CCTeCTBCHHOHay‘{HOﬁ KapTuUHbl MHpa, POJIHW XUMHU B TIO3HAHUH
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3.5

SABJICHUA NOpPUPOABI, B (OPMUPOBAHMHM MBIIUIEHUS M KyJIbTYpBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PAaMOTHOCTH, HEOOXOAMMOM IJif
pelieHusl NPaKTUYEeCKUX 3aJad M SKOJIOIMYeCKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefie

CdhopMupoBaHHOCTD yMeHUui KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HMH(POpMAIUIO, IMOIYy4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKalLUK, ceTb IHTEpHET U 1pyrue)

ChopmupoBaHHOCTE yMEHHH COONMIOIATh TPaBHUIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY U TPYIOBOW JEATEIBHOCTH B
LEJIAX COXPaHEHUsI CBOEro 3J0POBbS U OKPYXAKOLIEH NPUPOIHOU
cpenbl

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
OnpeNeEHHBIX BEUIECTB, MOHUMas cMbIici nokaszatesns [1/IK, noscHsaTh
Ha MpUMepax CocoObl YMEHBIICHHUS W MPEJOTBPAIICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JIOBCKa

CchopMupoBaHHOCTb  yMEHMH POBOJUTH BBIYUCIICHUS C
UCIOJIb30BAHUEM TOHATHA «MAaccoBasl JOJIs BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B IMPH XWMHUYECKUX PEAKIHUIX, MaCChI
BEIIECTBAa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJIHOIO W3 YYacTBYIOLIMX B PEAKLUU BEILECTB,
TEIIOBOTrO 3¢ (peKTa peakluyu Ha OCHOBE 3aKOHOB COXPAHEHMs MAaCChI

BCIICCTB, MMPCBPALICHUA U COXPAHCHUA SHCPTHUU
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10 KVIACC

Kon
1

1.1

1.2

1.3

2.1

2.2
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2.5

2.6

IIpoBepsieMblii 3JIeMeHT coep:KAHUA

TeopeTnyeckre OCHOBBI OPraHMYE€CKON XUMHUH

[Ipenmer opraHnuyeckoil XWMuHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHsS] OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CtpykrypHble (OpPMYJIBl OpPraHMYECKUX BEIECTB. [ OMOJIOTHS, H30MEpHUS.
XuUMHUYECKasl CBA3b B OPraHUYECKUX COCIUHEHUAX — OJUHApPHBIE U KpaTHbIE

cs3u. [IpencraBienue o kiaccuuKay OpraHudecKuX BEIIECTB

HOMCHKJ'IaTypa OpTraHUYCCKUX COCJIMHEHU (CI/ICTeMaTI/I‘IeCKaH) U TPUBHUAJIBHBIC

Ha3BaHUs BOKHEHUIIIUX MIPEICTaBUTENICH KIIACCOB OPTaHMYECKUX BEIIECCTB
YrieBoaopobl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUM psif. MeTaH U 3TaH — mpocTerme
MIPEICTaBUTENN AJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBAa (peakuuu

3aMCIICHUA U I‘OpeHI/IH), HaxXOKACHUC B IPHUPOAC, IMOJTYYCHHUEC U ITPUMCHCHUC

AJKEHBI: COCTaB U CTPOCHHUE, FOMOJOTMYECKMH psAld. DTUJIEH M HPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AIKCHOB: (U3MUECKHE U XUMHUYECKHE CBOMICTBa
(peakuuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALMU, OKHCICHUS U

MOJIMMEPU3AIIH ), TOJTyUYEeHUE U IPUMEHEHHE

Ankanuensl: Oytaamesn-1,3 u wmetunOyramueH-1,3: cTpoeHHE, BaKHEHIITHE
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanuu). [lomyuenue cuHTETUYECKOTO

Kay4dyKa U PE3UHBI

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJOTUYECKUN psi. AETHUICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHUe, (u3nueckne u
XMMHYECKHE CBOMCTBA (peaklUy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH,

TOpPEeHMUsI ), TOJyuYeHUE U IPUMEHEHHE

Apensl. benszon: coctaB, CcTpoeHHE, (PU3NYECKHE U XHUMHUYECKHE CBOWCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), OJyYeHUE U pUMEHeHue. Tomyor:
COCTaB, CTpOCHHE, (u3MUeckue W XUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHUS), MOJyYEHHUE U MpUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBsA3b MEXAY YIVIEBOJOPOJAAMH, NPUHAMICKANUMU K

Pa3JIMYHBIM Ki1acCaM

[Ipupoanbie HCTOUHUKH YTIIeBOAOPOI0B. [IpupoaHblii a3 U MonyTHbIE HEPTIHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3el. Hegtp u € mpoucxoxaenue. CrnocoOsl nmepepaboTku HeTU: MeperoHka,
KPEeKUHT (TepMUUYECKHM, KaTaTUTHYECKUi), mupoaus. [IpoaykTel mepepaOoTKu
HepTH, UX TPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yroinb u

MIPOAYKTHI €r0 nepepadboTku
Kucnopoaconepsamue opraHHuecKue CoeTMHeHUs

[IpenenvHBIE OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOJ: CTPOCHHE, PUINICCKUE
U XUMHYECKHEe  CBOWCTBa  (peakiMu C  aKTUBHBIMM  METaJUIaMu,
raJIoreHOBOJIOPOIAMH, TOpPEHHE), MpUMEHEeHHe. BOJOpoaHBIE CBSI3M MEXIy
MOJIEKyJIaMH CIUPTOB. JlelicTBME METaHOIa W 3TaHOJIa HA OpPraHu3M 4YesIOBEKa.
MHOroaToMHbI€ CUPTHI. ITUWICHIJIMKOIb U TIUIEPUH: CTPOCHHE, PU3NIECKUE U
XUMHYECKHE CBOICTBa (B3aMMOJCICTBHE CO  IIEJIOYHBIMHU  METaJUIaMH,
KauecTBEHHAsl peakiuss Ha MHOroaToMHbIe crnupThl). JleiicTBHEe Ha OpraHu3M

YCIO0BCKaA. HpI/IMeHeHI/IG TIMLOCPHHA U OTUJIICHITIUKOJIA

®deHoNI:  CTpOeHHWE MOJEKyIbl, (u3nYeckne ¢ XUMHUYECKHE CBOWCTBA.

Tokcuunocts ¢penomna. [lpumenenue penomna

Anpneruapl 1 KeToHbl. DopMabIernuy, aleTaabIeru/l: CTpOeHHe, PU3NIECKUe H
XMMHUYECKHE CBOMCTBA (pPEaKLMM OKUCIEHHUS U BOCCTAHOBIJIEHHUS, KaUECTBEHHBIE

peaKI_II/II/I), MOJIY4YCHHEC U ITPUMCHCHUC

OnHOOCHOBHBIE TpefieNibHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas U YKCyCHas
KHCJIOTBI: CTPOEHUE, (U3HUECKUe U XMMUYECKHe CBOICTBa (CBOMCTBa, o0LIMe IS
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), IMOIy4eHHe U INPHUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTEIHM BBICIIMX KapOOHOBBIX

KHUCJIOT. Mblia KaK COJIM BBICIIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JIeUCTBUEC

Crnoxuable 3¢Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [lpumenenue xupoB. buomornyeckas poib
KHUPOB

VYrneBoabl: cocTaB, Kiaccu(ukaius yrieBoAoB (MOHO-, AW- U TOJHCAXaPUIIBI).
['mroko3a — mpocteimmii MOHOCaxapui: OCOOCHHOCTH CTPOSHHUS MOJICKYJIHI,
du3nvecKkre 1 XUMHYECKUE CBOICTBA (B3aumoeiicTBue ¢ runpokcuaom menu(1l),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHwue,
OpO’KeHHE TIIOKO3bl), HAaXOXKICHHE B MPUPOJE, MPUMEHEHHE, OMOoJorHYecKas
ponb. dotocunTe3. PpyKTO3a Kak U30MEP IIIIOKO3bl. KpaxMai u nesmnoiao3a Kak
npuposaHble noiauMepbl. CTpoeHHE KpaxMmana U Leitofo3bl. Puzndyeckue u

XMMHYECKHE CBOMCTBA Kpaxmasa (THIpOJIn3, KadeCTBEHHAs PEakiysi ¢ HOJ0M)
A3oTcozepKalue OpraHndecKue COeAMHEHNS

AMUHOKHCIIOTHI Kak aM(oOTepHble OpraHndeckue coeauHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha nmpumepe FJ'II/II_II/IHa). buonoruyeckoe



4.2

5.1

5.2

3HAUCHHE aMHMHOKHUCIOT. [lenTuabl

benku kak mpupoIHBIE BBICOKOMOJNEKYJSpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TPETUYHAs CTPYyKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, ICHATYpalisl, KaueCTBCHHBIC PEaKIIUU Ha OeIKU
BricokoMONEKyIIpHBIE COETUHEHUS

OCHOBHBIE TIOHATHSA XHMHH BBICOKOMOJICKYJISIPHBIX COC,Z[HHCHPIIZZ MOHOMCED,
IMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHL ITOJMMCpPU3AlUN, CPCAHASA MOJICKYJIApHAA
macca. OCHOBHEIC MCTOAbI CHUHTC3a BbICOKOMOJICKYJIAPHBIX COCAUHEHUN —
MMoJIMMEpHU3alnAa U IMOJUKOHACHCAA

BKCHepI/IMeHTaJ'IBHLIe MCTOAbI H3YYUYCHUS BCHICCTB U HUX npeBpameHI/Iﬁ:

O3HaAKOMJICHUE C O6p33HaMI/I IMPUPOJHBIX N HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMAacCC,

Kay4yKOB. HOJ’Iy‘I@HI/Ie CUHTCTUYCCKOI'O KayuyKa 1 PE3UHbL

11 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

TeOpeTI/I‘ICCKI/IC OCHOBBI XUMHH

XUMHYECKUH d7eMeHT. AToM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 000JIOYKA.
DHepreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacrpesieieHus! JJIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHOIOB. DINEKTPOHHAs! KOH(UTYpaLUs aTOMOB

Ilepnonnueckuil 3akoH u [lepuoguyeckas cucrema XUMUIECKUX dieMeHToB [[.1.
MenneneeBa. CBs3p NepuoIUYecKOoro 3akoHa u Ilepmonnyeckoil CHCTEMBI
xumudecknx daeMeHToB .M. MenneneeBa ¢ COBpEMEHHON TEOpHUEl CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMM TPOCTHIX M CIOXHBIX BELIECTB 0 TPYINIaM U TEepHUOJaM.

3HaueHHe MNEpUOANICCKOI0O 3aKOHAa B pa3BUTUHU HAYKU

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BHABI XUMHUYECKOHW  CBS3U
(xoBalleHTHas HEMOJspHAs W TOJSApHAas, WOHHAasA, MeTanueckas). HoHsr:
KaTHOHBI 1 aHWOHBI. MeXxaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBS3H

(0OMEeHHBIN ¥ TOHOPHO-AKIENTOPHBINH). BogopoaHas cBs3b

BanentHocTh. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

BemecTBa MOJNEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THIBI KPUCTANIMYECKUX PEIMIETOK. 3aBUCUMOCTb CBOMCTBA

BCIICCTB OT THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peIlIéTKI/I. ITonsiTue o AUCIICPCHBIX

cucreMax. VcTuHHEBIE B KOJUIOMJHBIC paCTBOPLI. MaccoBas J0JIs1 BE€IIECTBA B



1.6

1.7

1.8

1.9

1.10

2.1

2.2

23

24

2.5

3.1

3.2

pacTBope

Knaccugukarus Heopranndeckux coenHeHnil. HoMmeHknatypa HeopraHMuecKkux

BEILIECTB

Xumuyeckass — peakuus.  Knaccudukanuss — XMMHUECKMX — peakiuil B
HEOPraHWYECKON M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3aKOH COXPaHEHHUs U IPEBPALCHHS SHEPTUU IPU XUMHUECKUX PEaKIMIX
CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOpaTtumbie peakiuu. XUMHUECKoe paBHOBecue. DakTOpbl, BIUAIOIIME Ha

cocTossHMEe XUMHu4deckoro pasHosecus. IIpunnun Jle [larense

OnektponuTnueckas aucconmanus. CunbHble W cimalble dekTponuThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeﬁTpaﬂbHaH, aIeJIouHas. PeaKHI/II/I HMOHHOTI'O

oOMeHa
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
Heopranuueckas Xxumus

Hewmerannsbl. Ilonoxenne Hemeramnos B lleproanyeckoil cucreMe XMMUYECKUX
anemenToB JI.MI. MenzaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. Du3HUECKHe
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (Ha MIPUMEPE KUCIOPOa, CEPHI,
docdopa u yrnepoaa)

XUMHUYECKHUE CBOMCTBA Ba)KHEWUIINX HEMETAUIOB (TaJloreHOB, CEpbhl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHUH  (OKCHIIOB,
KHCJIOPOJICO/ICPKAIIUX ~ KHUCJIOT, BOJOPOJIHBIX coeauHeHui). I[IpumeneHue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

Mertamnel. [lonoxxkenne MetaiwioB B [lepuoguyeckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. O0mue (uznyeckre cBOWCTBa MeTa/u1oB. CIIjIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKHUH psiJl HANPSDKEHUH MeTalljIoB

XVUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATpWUM, Kamui, KaJlblIH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJe30, MeIb) M HUX coenuHeHui. OO0mme

CHocOOBI Oy4YeHHs METAJUIOB. [IprMeHeHe MeTayuIoB B OBITY M TEXHUKE

I'eneTnueckas cBSI3b HCOPraHM4YCCKUX BCHICCTB, IMPUHAAJICKAIINX K Pa3JIMYHBIM

KJIaccaM
XUMHS U KU3Hb

Ponp xumMum B oOecriedeHUM HSKOJOTMYECKOM, PHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeIUIUHBL. [IOHATHE O HAyYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKI_II/Iﬁ

HpeHCTaBHCHI/IH 00 O6H_II/IX HAYYHBIX IMPUHIUIIAX MPOMBIIUICHHOTO ITOJYYCHUSA
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BAKHEUINX BellecTB. YeloBeK B MHUpE BEUIECTB M MATEpUAJIOB: Ba)KHEHIINE
CTPOUTEIIbHBIE MaTepuasbl, KOHCTPYKLMOHHBIE MaTEpHAIbl, KpPAaCKH, CTEKIIO,
KepaMuKa, MaTepuaibl ISl 3JEKTPOHUKHU, HAaHOMAaTepHalbl, OPraHUYECKUE U
MUHEPATBHBIC yI00pEHUS

XuMHUsT W 30pOBbE YEJIOBEKAa: IIpaBWjIa UCIOJIb30BAHUSA JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia 6€30MaCHOT0 UCTIOIB30BAHUS IIPENapaToB OBITOBOM XUMUU

B IOBCEIHEBHOM XU3HU
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