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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIx B DeaepaibHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mpeaMeTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TNOJNIOKeHHW «CTparerum pasBUTHS BocHUTaHuA B Poccuiickon
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOoTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwielt crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUsS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
collep KaHMs, pe3yJdbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBITTYCKHUKOB.

XHUMHUECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEeJIOBEKa, a TaKkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHOW cpene. Peamm3yercss XuMUYecKoe 0Opa3oBaHUE
oOy4JarommMxcs Ha YPOBHE CPEAHETo 00IIero oOpa3oBaHUs CPEACTBAMU YIEOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oO0mux 1efleld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMHM, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpPoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
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BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH IHEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOINO BKJIIOYEHHUA B JKU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHUSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHWMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YyYECHHU
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOI'O TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETHYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICTaBICHUd O CTpoeHuu BemlecTB. CBeAeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yrioM 3peHHs B mOpeamere «XuMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOrO oOIIero o0pa3oBaHMs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
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XUMUSD» OOYyYarONIMMCSl TMPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3ULIUM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIHIX, UX CYIU[HOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBS3M XUMUU C
IpYTMMHM HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U MPaKTUYECKOU
NESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh WH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAAHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOIIMXCd MHPOBO33PEHYECKONW OCHOBBI IS TOHMMAaHUS
bunocockux MAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHMEM, II03HABAa€MOCTb NPUPOJHBIX SBICHUA NYTEM OHKCIEPUMEHTa M
pelieHusT TMPOTUBOPEYU MEXKIy HOBBIMH (akTamMu U  TEOPETHUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mmane pemieHuss 3amad  BOCHHUTAHMSA, pPAa3BUTUS M COLMAIM3ALUU
oOy4JaronmMxcsi NPUHATHIE NPOrpaMMON IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJlep)KaHUsl M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JESTENIBHOCTH: pEUIeHHs MpoOsieM, NOHCKa, aHalu3a H
00paboTku uH(GOpMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS ONbITa MPAKTUYECKOM
U HCCIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO O0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPH OMPEACICHUN
COJIepKaTeIbHOM XapaKTepUCTUKH 1IeJIed W3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
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NESATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNnbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXOJ K OMpPENENICHUIO LeNed U3ydeHUs
MpeMETa SIBISICTCS BITOJIHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH H3YYCHHS IpPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCSA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIICH
COCTAaBJISIIONICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOpPOH
JeXKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM TOHUMAHWE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMMMBIX I MPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JESATEIHHOCTH, CBI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsiny ¢ atum, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
MpeMeTa B IPOrpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero obmiero odpazoBanus. CeronHs B
NPENolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKOH KOMIIOHEHTE COJCp)KaHUS OOY4YCHUsS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HAa0OpOM 3HaHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOco0aMu U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS UX B PEATbHOU >KU3HU
JUTSL pEIIeHUs TPaKTUYECKHUX 3a]1a4.

B CB3M C ATUM TIpHM U3YYCHUH TIpeaMeTa «XHMHS» JTOMUHHUPYIOIICE
3HaYEHUE MPUOOPETAIOT TAaKUE 1IETU U 3a]a4H, KaK:

amanTanys 00yJaromuXxcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTCIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [JIsl Pa3JIMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQpOpMALIUH,
HEOOXOMMMBIX Il TPUOOPETEHUsS OIbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
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BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C TMO3UIUI
HKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajau3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHU S, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBIEHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
PaIlMOHAIBHOTO MPUPOIONOJIH30BAHUS, TOTIOJHEHUS HEPTETHUECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIGHUSI K TPUPOJIE W CBOEMY 3[I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIOJMYYEHHBIX 3HAHWWA IS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydeOHOM maHe cpemHero ooOImero ooOpa3oBaHUs Y4YeOHBIM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS OOs3aTEIbHBIM y4eOHBIM
IPEIMETOM.

OO111ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomero oopazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heento), B 11 knacce — 34 yaca (1 yac B Hefieno).
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COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYecKOl XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUS OpPraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 11010KeHUA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMs] BEIIECTB M HX IPEBpAICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIPU HarpeBaHuu (I1aBJIeHUE, 0OYTIIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakiuu 3amelnieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIEH U MPOIUJIEH —
OpoCTeilne NPEACTaBUTENN aJKEHOB: (PU3WYECKHE W XHMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3AIINH ), TOTyYEeHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEWIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpEHUs), IOJyYeHHE U IPUMEHEHNE.

Apenbl. benzoin: coctaB, crpoeHue, Qpu3MyecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEeHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  Xumuuveckue  ceolicmea  (peaxkyuu
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2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue U npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBs3b MEXIYy YIUVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOMYTHBIE
HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETrOHKAa, KPEKHHI (TEPMHUYECKHM, KaTaaUTHYeCKuil), mnuposus. IIpoaykrsl
nepepaboTky He(pTH, UX NIPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHbBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Hedptb» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJOreHONPOU3BOIHBIX, TPOBEIECHUE NPAKTHUUECKON PabOThI: MOJyY€HUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM MTPOIYKTOB PEAKIIUN).

Kucsopoacoaep:xaiue oprannyeckie coeiHHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETajllaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BomopoaHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa 1 3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIHALEPUH: CTPOEHUE,

¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTajUlaMM, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBIE cIHpTHI). JleiicTBue Ha
opraHu3sM yenoBeka. [ [pumeHenune rauueprHa U 3THIIEHTJIKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh (peHona. Ilpumenenune gpenona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
dusznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUK), OJIyIeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICHINX KapOOHOBBIX
KHUCIIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.
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CrnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KHUPOB.

VYrneBoawl: cocTaB, Kiaccu(uKamus ~ yrieBojoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuom Meau(ll), oxucinenne ammmuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman m nemnono3a Kak NpupoaHble nmosmMepbl. CTpoeHue Kpaxmalia H
HEeJUTI003bl.  Pu3nyeckue M XUMHYECKHE CBOWCTBAa Kpaxmana (TUApPOJIN3,
KAuECTBEHHAS PEAKIUS C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHMPTOB, KAaUE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruapokcugom meau(Il)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kkpaxmana C HOJOM),
MPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHMS.

AMUHOKHUCIIOTH Kak aM(pOTepHble oprannyeckue coeannenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OeiakoB. XUMHYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHuM, IBETHHIC PEaKLUU OEJIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U MOJUKOHIEHCALUS.
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OKCIIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX IPEBpALICHUM:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEXIPEIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYLIECTBIIIETCS YEPE3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK U NOHATUH, SBISIOIINUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kilaccu(ukaius, NepuoJu4HOCTb, HAOIIOACHHE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIIMPOBAHUE.

dusuka: Marepus, OJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorust: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbI€, TOILIMBO,
peCypCHI.

TexHoyorus: NULIEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IIMTaHMI,
MOIOIIIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipenaparsl, MaTepUAIIbl U3
VCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUeCKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NepuogndyecKkoro 3akona u Ilepmoamyeckoil CUCTEMBI
xuMuudeckux asnemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIIOKHBIX BEIIECTB IO TPYINaM M MepUoaMm.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.
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CrpoeHne BemiecTBa. XuUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBSI3H
(kOBaJIeHTHasi HEMOJsIpHasi W TOJSpHAs, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuenTtopHslil). BomopoaHas cBsA3b. BaleHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTHe O OucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BELECTBA B paCTBOPE.

Knaccudpukanus HEOPraHUYECKUX COCIMHEHUM. Homenkiatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHUYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIACCAM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakluil B
HEOPTraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHUSA U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMAAX.

CKOpOCTh peaklii, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuun. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [laTtense.

DnekTponauTryeckas aucconuanusa. CHbHBIC U clladbie AIeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasA, HEUTPaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpanus Tadaui «Ileproguyeckas cucrema XuMudeckux sjaementos 1. U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaOIIOJeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jioXKeHHe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aToOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, pEaKIMd HOHHOTO OOMEHa),
pOBEJCHUE PaKTUUECKON paboThl «BrusHue paznuyHbix (HakTOpOB Ha CKOPOCTh
XAMHUYECKON pEAKIUN.

PacuéTHrble 3amaun.

Pacy€rel 1O ypaBHEHMsSM XMMHUYECKHX pEaKUWi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACYETHI, PACUYETBI C MCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilonoxxenue HemerasmioB B llepuoauueckon — cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
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®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUI.

Meramnsl. [lonoxenne meramioB B llepuonnueckoil cucteMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
atoMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUUYECKUI P HAITPSYKEHU METAIIIOB.

XWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, KaWi, KaJIbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO0mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4, HaOJI0OJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT Y LIEJI0YeH, KAYECTBEHHBIC PEaKIMK Ha KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJTHO
13 BEUIECTB UMEET MIPUMECH.

XUMHUA U KU3Hb

Ponap xuMum B 0OeCIiEUeHHH SKOJOTHYSCKOM, SHEPreTHYSCKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJTYYEHHUS BXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaXHEUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yI0OpeHwUsI.

Xumus ¥ 3I0pOBbE YEJIOBEKA: MpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHsIe CBSI3H.
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Peanmuzanust  MeXOpeaMETHBIX  CBA3€d MpU  HU3YYCHUM  OOmeH u
HEOpraHu4eckol XuMuu B 11 Kiacce oCyIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OoOIMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATHN, SBJISIOMIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHBINH (DakT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBaHNE, U3MEPEHUE, SABJICHHUE.

du3uka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIICCTBA, (PM3UYECKUE BEIMYMHBI U CAUHHUIIBI UX
HU3MEpPEHMS, CKOPOCTb.

buomorus: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMbIE, TOILIUBO,
pECYpCHL.

TexHomorus: XuMHYeCKasi MPOMBIIICHHOCTb, METAJUTYypPIrus, MPOU3BOICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, THUILEBAs
MPOMBIIICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX TpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.
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I[NIAHNPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3YJIbTaTaM OCBOCHHS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero
0o0pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACSATEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
oO1iero o0pa3oBaHusl BHIJICICHBI CISAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaromuxcsi pPyKOBOJICTBOBATHCSI B CBOEH
JEATEIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU IE€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaroTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHATHIMUA B OOIIECTBE
HOpMAMH W  TPaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CAaMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbBITA TO3HABATEILHON MW TPAKTUYECKON NESITEIbHOCTU
OOyYaroIIMXCs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HaydyHOMY HacCJeIuI0
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHCHUSI XUMHUM, OCO3HAHMS TOTO, YTO JOCTHXKCHUS HAYKHW €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TMO3HABATEJIbHBIX MOTHUBOB B TOJYYEHHU U MOCIEIYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XAMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIIEHMBATh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBUUA 3TUX
MOCTYTKOB;

4) GpopMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTeH 310poBOoro M 0Oe3omacHOro oOpasza >KH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT TpaBWJI 0e30macHOrO oOpallleHus C BEUIeCTBAaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
JEATEIBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM HW  JAPYrUX BHJAX
JIESITEIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peainzalid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCOO0pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus. BOIIPOCOB PAlMOHAIIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHUS JEUCTBUW, NPUHOCSIUIMX BpPEX OKPYKAKOLIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSITHBIE HKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATETBHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKh, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTA M BAXXHOW pOJIA B
CO37aHMHM HOBOHW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI00aTbHBIX TIPOOIEM
YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, YJHEPIETUUYECKOM, THUILEBOU U
HKOJIOTHYECKON 0€30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUMI
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YCHCIIHOTO TPyJa W OKOJOTHYCCKH KOMMOPTHOM IKH3HH KaXKIOTO dUjIcHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPa U
MIPOUCXOSIINX B HEM U3MECHCHHM, YMEHHUS JieJIaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHBIX (D)aKTOB W HMMCIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOJB30BaTh XHUMHUYECKHUE 3HAHUSA IS
petieHus mpo0jIeM B peaabHbIX )KM3HEHHBIX CUTYaIUsX;

HWHTEpeca K TMO3HAHUIO U UCCIIEeI0BATEILCKOM AeATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oOBaHUIO M
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIAMU;

HHTEpeca K 0COOCHHOCTSAM TpyJa B pa3MyHbIX chepax MnpodhecCHoHAITBHOM

JESATEIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHMSI yUeOHOro IMpenMera «XuMus» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble 9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTeMa, HayYHbIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHNe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Y4eOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAIILHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH O0yJaroIIIXCS UCITIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B IIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETyJISTUBHBIMU
NEUCTBUSIMU.

OBJaanenue YHHUBEPCAJIbHBIMUI y4eOHBbIMH NO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKune JaeMcTBUsI:
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CaMOCTOATENbHO  (QOpMyJIHpPOBAaTH W aKTyallU3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESATEIBHOCTH C TOCTABICHHBIMU LIETSMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHUS —
BBIICNISITh XapaKTEpHbIE MPU3HAKKA TOHSITHM W YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIT0JIb30BaTh COOTBETCTBYIOLIUE MOHATUS JJIsl OOBSICHEHUS! OTICIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUHU [UIsl KIACCU(PHUKAUMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B pPaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBHIBATH MOIEIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLHnii;

dbopMyIMpPOBATH MENN U 3a/1a41 UCCIICIOBAHMSI, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W POBEIACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOU
JEATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/]ad, MPUMEHEHUIO pa3InYHBIX
METO/I0B [TO3HAHMS.

3) pabora ¢ ungopmanueii:
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OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4dyHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TMOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALUIO PA3TUYHBIX BHJIOB U (popm
IpeICTaBICHHUS, KPUTHUYECKH OLICHUBATH e JOCTOBEPHOCTD u
HENPOTHUBOPEUUBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3IUUYHbIE METOJbI MPHU MOUCKE U
orbope wuHbOpPMAIlUU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEOHBIX 3a1a4
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgilaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIAaE€MOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCUM,  BBICKa3blBaTh  MJEeH, (GOPMYyJIHpPOBaTb CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MITM COBMECTHO CO CBEPCTHUKAMH MPH BBHITOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peain3alui y4eOHOTro npoekta u (GOpMyJIUpOBaTh BHIBOIbBI
o pe3yjibTaTaM MNPOBEAEHHBIX HMCCIEIOBAHMNA MYTEM COTJIACOBAHMS MO3ULMUI B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgilaieHHe YHUBEPCAJBLHBIMHU PEryIsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
NeSITENIbHOCTD, Ompezenss e€ Ield W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH MpeajaraéMblii ajiroput™m ACHCTBUN MNpu
BBITIOJTHEHNH YYE€OHBIX UM HCCIIEJIOBATEICKUX 3aj7ad, BbIOMpaTh Hanboee
3¢ (EeKTUBHBIA CHOCOO MX pEIIeHUs C Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOLICHKH.
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IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoAsl, B (OPMHUPOBAHWUU MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEUICHUS MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUH, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHUUYECKUWA DJIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalEHHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (YHKIIMOHANbHAS TpYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YIIE€BOJOPOIbI,
KHUCJIOPOA M a30TCOAEpkKAIIUE COCAUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHU,
JIeKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
ABJICHUHM, (PAKTONOTHUYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JEATEIbHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUSA MPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPAIIEHUN OPraHUYECKUX COCIUHECHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMya OpraHMYECKHMX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTAaBJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEILECTB IS WJUIIOCTPAlUd UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HW3yYEHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHHUIO K ONpPEACIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpOAbl, KHUCIOPOI M a30TCOAEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucremarndeckord HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIIbHBIC
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Ha3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHol, (hopManbaerul], aleTalbJIeru, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0NI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABI XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1j1si 0OObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TIUIEPUH, (EHOJN, aleTalIbACTU]l, MypaBbUHAsI M YKCyCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOJTHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepaboOTKU MU
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHMM BIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIS TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1abOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEIECTB MPU HAIPEBAHUH, MTOJTyUEHUE
OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BCIIECTB, JCHATYypaIusi OCIKOB MPU HArpEBaHWUU, I[BETHHIC PEAKIMH OEIKOB) B
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COOTBETCTBHUHM C TIpaBWJIaMH TEXHUKHA O€30MacHOCTH TIpu OOpalieHuu C
BEIICCTBAMH U JIA0OpAaTOPHBIM OOOPYZOBaHHUEM, TIPEIACTABISATh PE3yJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucy YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAITMIO, TIONYy4aeMyH) W3 pa3HBIX HMCTOYHHUKOB (CpEICTBA MacCOBOU
uHpopmaruu, UuTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1EJECO00Pa3HOro TMOBEIEHUA B OBITY W TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HAaBaTh
OMACHOCTh BO3JICUCTBUSI Ha KUBBIE OPraHU3MBI OIMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIIEHUSI W TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
MPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB U
XUMHUYECKUX SBJICHUM;

JUIS  CIICTIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yibTaThl OCBOCHMS Kypca «OOImass U HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATraloINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XMMUYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAS, METAIUTMYECKas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl ~XUMHYECKHX  PEAKLUH, PACTBOpP, DJIEKTPOIMUTHI, HEDICKTPOJIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (TEopus
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AJIEKTPOJIUTUYECKONU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCHOJIb30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIE MPU3HAKWA TIOHSTHM,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHITHUSA TMPH
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALLCHUM;

c(OpPMHUPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbld ra3, YIJIEKUCIBIA Ta3, aMMHakK, ramiéHas
U3BECTh, HETaIIEHAsI U3BECTh, MUThEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOTO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAs, METaJUIMUeCKas, BOJIOPO/IHAS]) B COCIUHEHUSIX, THUII
KPUCTAUTMYECKON pelIéTKH KOHKPETHOTO BeIlleCTBA (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIC)KHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpEACTIEHHOMY KiaccCy/TpyIre
COEIMHEHUN (MPOCThIE BEMIECTBA — METAUIbl U HEMETAJIbl, OKCH/Ibl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIEcKoro 3akoHa [l.
N. MenpeneeBa u 1€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEILHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 14 mnepuonoB Ilepuonnueckoit cucTeMbl
xumudeckux sneMeHToB [[. M. MeHnneneeBa, MCnosib3yd NOHATUSA «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMUUYECKHUX JIEMEHTOB U UX COCIUHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMHUYECKHX 351eMeHTOB 1. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMHAYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
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HOJITBEPKJIATh CYIECTBOBAHHE T'€HETHYECKOW CBSI3U MEXKJy HEOPraHWYECKUMU
BELIECTBAMU C TOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLINX XUMUUECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peakuuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTh YMEHMH COCTaBIISATh YPABHEHMSI PEaKUUil pa3iMuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBAs
YCIIOBHSI, IPU KOTOPBIX 3TU PEAKLIMHU UAYT IO KOHIIA;

C()OPMUPOBAHHOCTb YMEHHUIl MPOBOJUTH PEAKIUH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHWYECKHUX BELIECTB, pPAacIO3HABaTh
OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHM  PACKpbhIBaTh CYLIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKklMy OT PA3IMYHbIX (PAKTOPOB; XapaKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOLECCHI,
JeKallie B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaK)Xe€ CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAaHUEM
MOHSTUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ @dexra peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHMI COOIIOAATh MPAaBUJIA MOIb30BAHUS XUMHUECKON
MOCY/IOM U J1aOpaTOPHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKHUN
DKCIIEPUMEHT (Pa3j0KEHUE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUU KaTald3aTopa,
ONpPE/IENICHUE CPEAbl PAaCTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAJIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakliuu,
peakuu MOHHOTO OOMEHAa, KaueCTBEHHbIE pEakiuu Ha cylnbdar-, kapOOHAT- U
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XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PELICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad II0
temaM «Metamsl» U «HemeTtannel») B COOTBETCTBUM C IpaBUJIAMHU TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISATh PE3YyJAbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMme 3ammcu
YpaBHEHUH COOTBETCTBYIOIUX PEAKIU W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIWK, IHTEpHET U ApYTHX);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  HKOJIOTUYECKU
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
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2.3 ApomaTnueckue yriaeBoaopoabl 2 https://m.edsoo.ru/3KLA1L.26M
IIpupoaHbie HICTOYHUKHU
2.4 pupon 3 1 https://m.edsoo.ru/RYONBZAW4
YTJIEBOIOPOOB U UX MepepadoTKa
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3 https://m.edsoo.ru/TII36WGJS5
Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 ACTHA P 7 1 https://m.edsoo.ru/O2NWGJZU2
Crnoxubie 3¢upsl
3.3 VYrieBoanl 3 1 https://m.edsoo0.ru/962BYGF10
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Hroro no pazgeny 13

Pa3znen 4. A3oTconepxkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3 https://m.edsoo.ru/K8B3H5PS1

Uroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKy/IsIpHBIE COCAUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/VNLVADEWAB

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 2
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11 KUIIACC
KosnuyectBo yacos
Ne ni/m HanmeHnoBaHue pa3je/ioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue atoMoB. Ilepuonnueckuii 3aKoH 1
https://m.edsoo.ru/R39EAGJPC

1.1 [Iepnoanueckas cucTeMa XUMHUYECKUX 3
anemenToB /I. 1. Menaeneera

1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIICCTB 4 https://m.edsoo.ru/W4FD2VIE8
https://m.edsoo.ru/QHDJZGESH

1.3 XUMHUYECKUE Peakiuu 6 1 1

Hroro no pazneny 13

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Meranibl 6 1 https://m.edso0o0.ru/INCC2YQRJ
2.2 Hemerainsr 9 1 1 https://m.edsoo.ru/YEU9WRIJ21
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHX )
’ BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HL
3.1 ‘ XUMHS U KU3Hb 4 https://m.edsoo.ru/2Q40I6N XK
Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB 3 o
JIEKTPOHHBIE U (PPOBLIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

IIpeqMeT opraHMUECKON XUMHH, e

1 ped p 1 https://m.edsoo.ru/48G4H34K4
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust cTpoeHUs OPraHUuYECKUX

2 coenunennii A. M. byrnepoga, eé 1 https://m.edsoo.ru/MIAFQ4PQO
OCHOBHBIC TTOJIOKEHHS
[IpencraBnenue o KaccupuKaruu
opranmdyeckux Bemects. Homenknarypa

3 P i P 1 https://m.edsoo.ru/P6AQNOU22
(cucreMaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
AJKaHBI: COCTaB M CTPOCHHUE,

4 N P 1 https://m.edsoo.ru/SHWFWZ174
TOMOJIOTUYECKHUM PSSl

5 Meran u 3TaH — OpocTenIre 1 https://m.edsoo.ru/GVELNQJ3X
MPEACTABUTEININ AJIKAHOB https://m.edsoo.ru/AB2ZKXXIZ

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://m.edsoo.ru/AB2ZKXXIZ
OTHIIEH U IPOINUIEH — MPOCTENIIINE

7 p p 1 https://m.edsoo.ru/6XZHRIRTW
MIPEACTABUTEH AJIKEHOB
IIpaktuueckasg padora Ne 1. «[Tonyuenue

8 p p . i 1 1 https://m.edsoo.ru/HHCGPAVHS
STUJICHA U U3YYEHUE €0 CBONCTB
Ankanuensl. byraguen-1,3 u

9 MeTunoyranuen-1,3. [Tonyuenue 1 https://m.edsoo.ru/EKDS1USUV

CHUHTCTUYCCKOI'O KaydyKa U pC3UHbL
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AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHUM psAll. AUETUIIEH — https://m.edsoo.ru/N65WYKD93
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB
B clie 0 YpaBHCHUIO €CKOM
11 PIAHCIICHIA IO YPABHCHITIO XHMIH 1 https://m.edsoo.ru/Q7XMPZSRF
peakiuu
Apenbl: 0eH30J1 U TOJyoJ. TOKCUMYHOCTH
12 p y https://m.edsoo.ru/WNGDLBK5D
apeHoB
I'eneTnueckas CBs3b YIIIEBOJIOPOIOB,
13 4 AOPOL https://m.edsoo.ru/1X7QMS5T7F
MPUHAUICKAIUX K Pa3IMIHBIM KJIaccaM
[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOOB: https://m.edsoo.ru/CK1CUWWEN
14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
IIpupoHBIe HCTOYHUKH YTIIEBOIOPOJIOB:
pHpoOZ . yr AOPOA hhttps://m.edsoo.ru/ORE9Y2CYG
15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3bl, HeTh U IPOYKTHI €€ mepepaboTKu
KontpoabHas padora Nel mo paszaen
16 P P pasaey https://m.edsoo.ru/ETH90TT50
«YTIeBOAOPOABI»
IIpenennpHble OQHOATOMHEIE CIIUPTHI:
17 et g P https://m.edsoo.ru/I9NSKPMLB
METaHOJI U 3TaHOJI. BoopoaHas cBs3b
MHoroaToMHBIE€ CHUPTHI: STHICHTIIMKOIE U
18 p https://m.edsoo.ru/KMYAE65AX
TJIMIIEPUH
deHoJr: cTpoeHNe MOJIEKYJIIbI, PU3HUSCKHUE U
19 p . yasL, & https://m.edsoo.ru/0117TP1EX
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
20 Anpaerunpl: GopMaibaeTuI 1 https://m.edsoo.ru/DHUDYUVGN
areTaabJaeTHI. ANeTOH https://m.edsoo.ru/FTMHFTV8V
71 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE https://m.edsoo.ru/3AG3IMMI12R

KHCJIIOTBI: MypaBbUHAA U YKCYCHas
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[TpakTtuyeckas padora Ne 2. «CBoiicTBa

22 . https://m.edsoo.ru/FG799CL7C
pacTBopa YKCYCHOU KHCIIOTBI»
CrteapuHOBas U OJICMHOBAs KUCIIOTHI, KaK
23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX https://m.edsoo.ru/PO7B20AZG
KHCJIOT
Mpi11a Kak COJIM BBICHINX KapOOHOBBIX
24 N p https://m.edsoo.ru/YPLLO9UE7
KHCJIOT, MX MOIOIIIEe JEHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KUCJIOT. | MAPOIN3 CIIOKHBIX https//m.eds00.1u/4CSQIMALE
P JIOT. L HAPOIHS I https://m.edsoo.r/TCIGEW2K6
a¢upoB
X : 0JIN3 CHCHUE
26 MpbL: THAPOTIHS, NIPHMEHEHHC, https://m.eds00.ru/9SIVVGAD3
OMOJIOTHYECKast POJIb KHUPOB
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS.
27 Baxueriuve npencTaBuTeNun: ri0K03a, https://m.edsoo.ru/01 RIXS8HGR
¢bpykTo3a, caxaposa
Kpaxmai u niemmonos3a Kak IpupoIHbIE
28 P H PHpOA https://m.edso0.ru/52Z6UKUNG
MOJIUMEPHI
KonTponbhas padora Ne2 1o pasneny
«Kucmopoaconepxaiimue opraHudIecKue
29 POACOACPAt . p https://m.edsoo.ru/40ZT3216M
coequHeHUY/ Beepoccuiickast
MpoBepoyHas pabora
OO01ast XapakTEPUCTHUKA a30TCOAEPKAIINX
tHasl Xaparrep JOTCORCPHAt https://m.cdsoo.ru/FVQIIR8IH
30 OpPTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas padoTa
31 AMUHBI: METUJIAMHH U aHWINH https://m.eds00.ru/64T9T10ZV
3 AMUHOKHUCIIOTHI KaK aM(OoTepHbIe https://m.edsoo.ru/ROIQFGFVC

OpraHn4Y€CKUC COCAUHCHU A, UX

https://m.edsoo.ru/C031GD96B
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ouonornyeckoe 3Hauenue. [lernrunasl. beaku
KaK HpI/IpO,HHBIe BBICOKOMOHGKYHSIPHBIC
COEIMHEHUS

0
33 CHOBHDIC HOHATHA XHMIH 1 https://m.edsoo.ru/7SVOS LION

BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OCHOBHEBIE METOILI CHHTE3A
https://m.edsoo.ru/1U7EQ648Y

https://m.edsoo.ru/SO6ALFPLS

34 BBICOKOMOJIEKYJISIPHBIX CO€MHEHUH. 1

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 2
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11 KJIACC
KoanuecTBO 4acoB 3 N
JIEKTPOHHBbIE LN (pPOBbIE
Nen/m | Tema ypoka KonTpoabusbie IlpakTuueckue
Bceero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS | https://m.edsoo.ru/NOPBJ3G7J
KOH(UTYypaIysi aTOMOB https://m.edsoo.ru/9MTBPF8US
[Tepuonuueckuii 3akoH u I[leprnoanueckas
CHCTEMa XUMHYECKHUX dnemMeHToB /. 1.

2 . 1 https://m.edsoo.ru/RRTS1FRBD
MeneneeBa, ux CBsI3b C COBPEMEHHOMU
TEOpUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSIUHEHUH
10 TPVYIIIIaM U IIEPHOJAM. 3HAUEHHE

3 Pyl pHroa 1 https://m.edsoo.ru/M2BGSLOQGU
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.J. MeHaeneeBa B
Pa3BUTUHU HAYKHU
Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 https://m.edso0o.ru/YSFOZQORM
KOBAJIGHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.

5 Crenenn okucienus. Bemecrsa 1 https://m.edsoo.ru/FLOBCCB2E
MOJIEKYIAPHOTO U HEMOJIEKYIISIPHOT'O https://m.edsoo.ru/40CASLVY3
CTPOCHUSA
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 e o . e PACTEO 1 https://m.edsoo.ru/8QWSNIMIO

TUHHBIE U KOJUIOUIHEI TBODBEL.
JIHBIC paCTBOp https://m.eds00.r/ZUAKSISXC

MaccoBas 10714 BelllecTBa B pacTBOpeE




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yyeGHOro npeamMera
«XUMMHUSA_ 6a30Bb1ii ypoens_10-11 kiracceni»

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

https://m.edsoo.ru/Y3JUK9IMC4

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKLHAX

https://m.edsoo.ru/ZOMZMSE8REE

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[Ipaktuueckas padbora Ne 1. «Bnusaue
pa3nuYHbIX ()AKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsarue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo0.ru/NGQO5JTY7

https://m.edso0o0.ru/NGQO5JTY7

https://m.edsoo.ru/AF9A7THSZT

13

KonTponbnas padorta Nel no pazaeny
«Teopernueckne OCHOBBI XUMHUU»

https://m.edsoo.ru/SARJUK9HZ

14

Mertainnsl, ux nonoxxenue B [lepuoamueckoit
CHUCTEME XUMUYECKuX dnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA

https://m.edsoo.ru/57FR91QP1
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METAJlJIOB

CnuiaBbl METAIOB. DJIEKTPOXUMUYECKUI

https://m.edsoo.ru/1 V3XS7FEXT

15 pAIl HANPsHKEHUA METaJJIOB https://m.edsoo.ru/SWJLF3YLW
XUMHYECKUE CBOMCTBA BAXKHENIINX https://m.edsoo.ru/W4VWNSJSE

16 METaJUIOB (HATPUH, Kaaui, Kaablui, https://m.edsoo.ru/Q4YBTZ3RY
MarHui, aJFOMHHAN) U UX COCAMHEHHI https://m.edsoo.ru/OZHBSIBQ6

N https://m.edsoo.ru/INZNM9J5

XHUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX

17 B — https://m.edsoo.rut/EMH85BONN

https://m.edsoo.ru/GET21.9K3X

13 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX https://m.edsoo.ru/O4C5QKBEJ
COCJIMHEHU https://m.edsoo.ru/71YSMIGSD
[IpakTuueckas pabora Ne 2. "Pemienue

19 OKCHEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/BAJAYW82G
«Mertamib»"
Hewmeramisl, ux momxoxxeHue B

20 [Iepuoanueckoit cucteMe XMUMUYECKUX https://m.edsoo.ru/S2TIIG534
anemeHTOB /1. I. Menaeneena u
0COOEHHOCTH CTPOEHHUSI aTOMOB
Du3nyYeCKUe CBOKMCTBA HEMETAIIJIOB.

21 Annotponus HeMeTauIoB (Ha pUMepe https://m.edsoo.ru/DKHVETX6S
KHCIIopoJia, cephl, hocdopa u yrieposaa)

2 XHWUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U https://m.eds00.ru/SESM200X1
WX COCAUHECHUU https://m.edsoo.ru/3JASFNQQK

73 XuMHuuecKkue CBOMCTBa a30Ta, Gpochopa u ux https://m.edsoo.ru/IZPKO7C4P
COoeIMHEHNH https://m.edsoo.ru/PXZ017ZQS0

24 XUMHUYECKUE CBOMCTBA YIJIEPOIa, KPEMHUS https://m.edsoo.ru/IWDS30TDR

U UX COeJUHEHUU

https://m.edsoo.ru/R7FY3Y3BW
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25

26

27

28

[IpruMmeHeHne BaX)HEUIINX HEMETAIIOB U UX
COCTMHEHUN

O0001IeHrEe U cUCTEMATH3aIs 3HAHUN 110
Teme «HemeTamnsl». Berauciaenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHHA 1
TEPMOXUMHUYECKHEC PACUETHI

[IpakTuueckas padorta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemertanmst'"»

KOHTpOJ’IBHaﬂ pa60Ta o TeMam «MeTaiby
u «Hemertannbi»

https://m.edsoo.ru/SLQHHJCFF
https://m.edsoo.ru/99E3JYYTM
https://m.eds00.ru/99E3JYYTM
https://m.edsoo.ru/IXJO0600T

https://m.edsoo.ru/SLQHHICFF

https://m.edsoo.ru/SLQHHICFF

https://m.edsoo.ru/VPSTFCAFI

29

Heopranuueckue u opraHn4ecKkue KUCiaOThI.
Heopranuueckue u oprannyeckue
OCHOBaHUs

https://m.edsoo.ru/PNUHMOOPS

30

31

32

AMpoTepHble HeopraHu4ecKue u
OpraHUYecKHe COeMHEHUs. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHU4YECKUX
BEILIECTB

Ponp xumun B o6ecrieueHuN SKOJOTHIECKOM,
SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTHU MEUITHHBI

[IpencraBnenus 00 0OIMX HAYYHBIX

IMPpUHIHUIIAX ITPOMBIIIJIICHHOT'O ITOJIYYCHU A
Ba)KHEHIIINX BEIIECTB

https://m.edsoo.ru/PNUHMOOPS5

https://m.edsoo.ru/HFYWAQ1IVW

https://m.edsoo.ru/V4Y20W8UR
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33 UYeioBek B MUPE BEIIECTB U MAaTEPUATIOB 1 https://m.edsoo.ru/SSTSRWKSS8

34 XUMUA U 3J0pOBbE YEIOBEKA 1 https://m.edsoo.ru/992MUF415

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHUHU

CchopMupoBaHHOCTb ~ MPEIACTABICHUA O  XMMHUYECKOH  COCTaBIsIOIIEH
€CTeCTBEHHOHAYYHOH KapTHUHBI MHUpa, POJUM XUMHUHM B IO3HAHUM SBICHUN
npupoasl, B (OPMUPOBAHMM MBIIUICHUS M KYJIBTYpHl JIMYHOCTH, €€
(GYHKIMOHATBHONH TPAMOTHOCTH, HEOOXOAMMOW JUIS PEIICHHS MPaKTHUECKUX
3aJjad M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 310POBBIO U
IIPUPOJHOM cpejie

Bnanenne  cucteMoil = XMMHYECKMX — 3HaHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIye HNOHATUS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHMCIEHHUS, XMUMHUYEcKas CBS3b, MOJb,
MOJISIpHAsi Macca, MOJSIPHBIM 00BEM, YIIepoaHBI CKeleT, (yHKIHOHAJIbHAS
rpynna, pagukan, H30Mepus, H30Mepbl, FOMOJIOTMUECKHN psll, TOMOJIOTH,
YII€BOAOPOABI, KHCIOPOA- U a30TCOACPXKAIUE COCIUHEHUs, OMOJIOTHMYECKU
aKTUBHbIE BellecTBa (yIJI€BOJbI, JKUpBL, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEJUHEHUs); TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpPOEHMs opraHuueckux Bemects A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XMMHH, (PAKTOJOTUYECKUE CBEICHUS
0 CBOWCTBax, COCTaBe, MOJIyYeHUU U 0€30M1aCHOM HMCIIOIb30BAaHUH BaKHEUIITUX
HEOPraHMYECKUX U OpraHMYeCKHMX BEIIECTB B OBITY M INPaKTHUECKOU
JESTEIbHOCTH YEJIOBEKA

ChopMupOBaHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE MPHU3HAKH TMOHATHIMA,

YCTAaHABJIMBATL UX B3aUMOCBA3b, UCIOJB30BATh COOTBCTCTBYIOIHUC ITOHATUS

IIPU ONMCAHUM COCTaBA, CTPOCHMS M MPEBPALLEHNN OPTaHUYECKUX COETMHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHUH HCMHOIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMHUYECKHUX PEaKIIHid,
M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHM4ECKUX BELIECTB U WLIOCTPALUU

X XUMHUYCCKOI'0 U IMMPOCTPAHCTBECHHOI'O CTPOCHHA

L.5

CchopMupoBaHHOCTh YMEHHMH yCTaHABIMBATh NPUHAUICKHOCTh H3YYEHHBIX

OpPraHMYECKUX BEUIECTB MO UX COCTaBY M CTPOEHUIO K ONMpeAeEHHOMY KIIaccy




L.5
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(rpymnme) coemuHeHUi (YIJIEBOAOPOJIBI, KHCIOPOA U  a30TCOJEpIKallue
COEIMHEHUS, BBICOKOMOJICKYJSIPHBIE COCTUHEHUS), JaBaThb MM Ha3BaHHs I10

cucremarnyeckoil HomeHkinarype (IUPAC)

ChopMupoBaHHOCTE YMEHHUS ONPEICNIATh BHUABl XUMHYECKOW CBSI3U B

OpPraHMYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

2.2

2.3

ChopMupoBaHHOCTE YMEHHS TPHUMEHSATH: TOJOXKCHHUS TEOPHUH CTPOCHHUS
oprannyeckux BemectB A.M. BbyrtnepoBa miis 0OBsiCHEHHUS 3aBUCHUMOCTHU
CBOMCTB BELIECTB OT HMX COCTaBa M CTPOEHMS; 3aKOH COXPAHEHUSI MAaCChl

BCIICCTB

VYruneBonmopoasl. Kucimopoaconepkamuye u a30TCOAEPIKAIINE OpPraHUYCCKUE

COCIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COEANHEHUS

CdopmupoBaHHOCTh YMEHUN NMPUBOAUTH TPUBUAIbHBIC HAa3BAaHUS OTAEIHHBIX
OPraHWYECKUX BEIIECTB (PTWIEH, TMPOMWICH, AaleTHJICH, STUJICHTJIUKOIb,
rmuepuH, (eHos, (GOopMabIETHJl, aleTalbJCTHa, MypaBbHHAs KHCIOTA,
YKCYCHAsi KHCJIOTa, OJICMHOBAas KHCIIOTA, CTEApUHOBAs KHUCIIOTA, IJIIOKO3a,

bpykTO3a, Kpaxmall, LeJTI0I03a, TIULIKH)

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NYeCcKue
U XMMHYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENCH pa3TUYHBIX KIIACCOB
OpraHWYECKUX BEHIECTB (METaH, »5TaH, OTWJIEH, TMPOMUJIEH, AalleTHJICH,
Oyramauen-1,3, metundyraauen-1,3, 6€H30, METaHOJ, 3TAHOJ, STHJICHTJIMKOJIb,
TIIMLEepHH, PeHOoM, aleTanbAer i1, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TJIIOK034,
Kpaxmall, [eJUTF0JI03a, aMIHOYKCYCHAsT KHCIIOTa)

ChopmupoBaHHOCTh YMEHHUS WILTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXIY
TUITNYHBIMHA Hpe}ICTaBI/ITeHHMI/I paSHHqHBIX KJIaCCOB OpFaHI/I‘-IeCKI/IX BCIIIECCTB

YpaBHCHUAMU COOTBCTCTBYIOIIUX XUMHYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHHEM

CTPYKTYPHBIX (pOpMyII

2.4

3.1

ChopMHUpOBaHHOCTE YMEHHUS XapaKTEPH30BaTh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI UX TepepaboTKU U

MPAKTUIECKOE IPUMEHEHHUE TTPOAYKTOB MepepadbOTKu
XUMUS U )KU3Hb. PacuéThl

ChopmupoBaHHOCTh YMEHUH BIAJAE€Th CHCTEMON 3HAaHUH 00 OCHOBHBIX
METOJIaX HAy4yHOro II03HaHUS, HCIOJNb3yeMbIX B XHUMUU MpPU H3y4YECHUHU
BEUIECTB U XMUMHUYECKUX SIBICHUN (HAOIIOAEHHE, U3MEpPEHHE, IKCIEPHUMEHT,
MOJCIIUPOBAHUE), HCIOIb30BATh CUCTEMHBbIE XUMHUYECKUE 3HAHUS A
MPUHATHSI PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C

BCIICCTBAMU U UX IPUMEHCHUCM
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3.2

CdopmupoBaHHOCTh YMEHUH COOMIOATh IPAaBUJIA MOJIB30BAHUS XUMUYECKOM
nocyAon M 1abopaTopHbIM 000pYAOBaHHMEM, a TakXKe MpaBuia oOpalleHus c
BEIIECTBAMH B  COOTBETCTBUM C HWHCTPYKIUSMH TIO  BBINOJHEHUIO

1a00PaTOPHBIX XUMUYECKHUX OIBITOB

33

ChopMupOBaHHOCTh yMEHHWI IUIAHUPOBATh M BBINOJHATH XHUMHUYECKHUNA
SKCIIEpUMEHT (IIpeBpallleHHs] OpPraHuYecKMX BEUIECTB IpPU HarpeBaHUH,
[OJIy4YeHUE HSTHJIEHAa W M3YYEHHE €ro CBOWCTB, KAauye€CTBEHHBIE pPEaKLHMU
OpPraHMYECKUX BEIIECTB, JEHATypauus OEJIKOB IpU HarpeBaHUH, LIBETHbHIE
peakuu OeNIKOB) B COOTBETCTBHH C NMPAaBUJIAMU TEXHHUKH O€30MAaCHOCTH IPH
oOpallleHuu ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM O0OPYIOBaHHEM; MPEICTABISThH
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B ¢opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX peaKIuid W (HOPMYTUPOBATH BBIBOJBI HAa OCHOBE O3THX

pe3yJIbTaTOB

34

3.5

ChopMUpOBaHHOCTh YMEHMHM MPOBOJUTH BBIUUCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 0OBbEMa, KOJIMYECTBA HCXOJHOIO BEIIEeCTBA WIIU
IPOAYKTa PeakiMM MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3
MCXO/IHBIX BEILECTB UJIH MPOAYKTOB PEAKIIMH)

ChopMupOBaHHOCTb YMEHUH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
nH(}OPMALIMIO, TOJIy4a€Myl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM

nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

ChopMUpOBAaHHOCT, ~ YMEHHMH  COONIOAATh  MpaBWIa  DKOJOTHYECKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM JEATENBHOCTH B ILENAX
COXPAHEHHUs CBOErO 30POBbSl U OKPYKAIOLIEH NMPUPOAHON CPENbI, OCO3HABATH
OIAaCHOCTh BO3/JICMCTBHUS HA )KUBbIE OPTaHU3MBbI ONPEAETEHHBIX OPraHUYECKHX
BellecTB, MNoHMMas cMbicn mnokazatens I[IJIK (mpenensHO pmomyctumoit
KOHIICHTPALlMK), TIOSCHATh Ha TMpPHUMEpax CrnocoObl yMEHBIICHUS W

nNpeaAOTBPAIICHHUA UX BPCAHOT'O BO3ACHUCTBHUS Ha OpraHu3Mm 4C€JIOBCKa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

Bnanenue CUCTEMOU XUMHAYECKUX 3HAHMH, KoTopas BKJIFOYAET:

OCHOBOIIOJIararomue I1OHATUA (XI/IMI/I‘IGCKI/II\/'I OJICMCHT, aTOM, OJICKTPOHHAaA
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obOoyiouka aroma, s-, p-, d-dJIEKTPOHHBIE OpPOWUTAIM aTOMOB, MOH, MOJICKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJSIPHBIA 00BEM, KPUCTALUTUYECKash PEIIETKa,
TUTIBI XUMHUYECKUX PEAKIHUM (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE, 3K30- M
SHAOTEPMHUYECKHE, PEAKIMd HMOHHOTO OOMEHa), pPacTBOP, JJICKTPOJIHTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JIUCCOIHALINS, OKHCIIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUYECKOM PEAKIMU, XMMHUYECKOE pPaBHOBECHE),
TEOPUHU M 3aKOHBI (TEOPUs MIEKTPOIUTHICCKON auccoruaiuu, [lepuoaguieckuit
3akoH JI.MI. MeHnnueneeBa, 3aKOH COXPAaHEGHHUS MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHUH, (AKTOJOTHYSCKUE CBEACHUS O CBOMNCTBAX,
COCTaBe, TIOJNYYCHMH ©  OE30MaCHOM  HCIIOJNB30BAHMM  BaKHEHIIMX

HCOPraHM4CCKNX BCIICCTB B 6BITy nu HpaKTquCKOﬁ ACATCIIbHOCTH YCII0OBCKA

1.2

ChopMupoBaHHOCTH ~ YMEHUM  BBIABIATH  XapaKTEpHble NpPU3HAKU U
B3aMMOCBSA3b M3YYEHHBIX IOHSITHH, IPUMEHATH COOTBETCTBYIOIIME IMOHATHUS
IIPY ONHCAaHUU CTPOEHUS U CBOMCTB HEOPraHMYECKHX BELIECTB U HUX
IIPEBPALICHUM; BBIABIATH B3aUMOCBA3b XMMUYECKUX 3HAHWM C MOHATUAMH U

MNpEACTABICHUAMU APYTHUX €CCTCCTBCHHOHAYYHBIX IMTPECAMETOB

1.3

BJ'[a)IeHI/Ie OCHOBHBIMH METOJAMHU HAYYHOT'O IMO3HAHHWA BCIICCTB 1 XUMHUUCCKHUX

sIBJICHUH (HaOJI0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE)

1.4

CpopMUpOBaHHOCTh YMEHUHN OMPEEATh BaJIEGHTHOCTh M CTENEHb OKUCICHUS
XMMHYECKUX DJIEMEHTOB B COCAMHEHHUSX paA3JIMYHOIO COCTaBa, BHJ
XUMHUYECKON CBS3U (KOBalleHTHAs, MOHHAs, MeTajindyeckasi, BOAOPOJIHAs) B
COCAUHEHHSAX, THUIl KPUCTALIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA

(aToMHas1, MOJIEKYIIsIpHAS, HOHHASI, METAJITHYECKAs )

1.5

ChopMHpoBaHHOCTh YMEHUH ONpPENENiTh XapakTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

1.7

ChopmupoBaHHOCTh yYMEHHUS KIacCUPUIMPOBATh XUMHUYECKHE DPEAKIHH IO
Pa3IMYHBIM IpU3HAKAM (YUCILy ¥ COCTAaBY pEarupyrolINX BELIECTB, TEMIOBOMY
3pdexTy peakuud, HM3MEHEHUIO CTENeHEH  OKUCIEHUS  DJIEMEHTOB,

00paTUMOCTH peaklli, yJacTHIO KaTalnu3aTopa)
ChopMupoBaHHOCTE YMEHUH COCTABIATH YPAaBHEHHS PEAKIMA Pa3IAYHBIX

TUIOB, TIOJHBIE M COKpAIlEHHBIE YpaBHEHUS pEaKIUil HOHHOrO OOMEHa,

YUUTBIBAs YCIOBHSI, IPU KOTOPBIX 3TH PEaKLUU UAYT 10 KOHIIA

1.8

ChopMmupoBaHHOCTH YMEHHMH MPOBOJUTH PpPEAKLUUU, MOJITBEPKIAIOIIHE
KaueCTBEHHBIM COCTAB Pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, Pacro3HABATH
ONMBITHBIM  MYTEM  HOHBI, MPUCYTCTBYIOIIME B BOAHBIX  pacTBOpax

HCOPraHN4YCCKUX BCIICCTB




1.9

1.10
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ChopmupoBaHHOCTh  YMEHUH  pacKpbIBaTh  CYHIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJBbHBIX PEAKIMA TOCPEICTBOM COCTaBJICHHSI DIEKTPOHHOTO

0anaHca 3TUX peaKkIun

ChopmupoBaHHOCTE YMEHHI OOBSICHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM

peaKIyu OT PA3INYHbIX (PaKTOPOB

1.11

ChopMupoOBaHHOCTh YMEHUH OOBACHATH XapakTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHsSI B 3aBUCUMOCTHM OT BHEIIHEro Bo3jaedcTBUs (mpuHuun Jle

[Iarense)

2.1

2.2

O61ua51 H HCOpraHU4YCCKasd XUMUA

CdopmupoBaHHOCTE YMEHUU pacKpbiBaTh cMbIch llepuoanueckoro 3akoHa
.M. MengeneeBa W  JEMOHCTPUPOBaTH €ro  CHCTEMAaTU3HUPYIOIIYIO,

OOBSICHUTENIFHYIO U TIPOTHOCTHYECKYIO (DYHKITHH

ChopMupOBaHHOCTb yMEHHUI XapaKTepu3oBaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKUX 3J1eMeHTOB 1—4 mnepuonos [lepuomuueckoil cuctembl
xumuueckux siemeHtoB .M. MenneneeBa, ucnonp3ys MOHATUS «s-, p-, d-
JIEKTPOHHBIE  OpPOUTAIM»,  «IHEPreTMYeCKHe  YpOBHM»,  OOBICHATH
3aKOHOMEPHOCTH WM3MEHEHHsS CBOMCTB XMMHYECKUX OJJIEMEHTOB H HX
COEIMHEHMH 110 mepruogam u rpynmnaMm Ilepruoanyeckoi CuCTeEMbl XUMUYECKHUX

anemenToB JI.W. Menaeneena

2.3

ChopmHupoBaHHOCTh ~ YMEHMH  XapakTepu3oBaTb (ONUCHIBATh)  0OLIME
XMMHYECKHE CBOWCTBA HEOPraHMYECKHX BELIECTB pPAa3JIMYHBIX KJIACCOB,
MIOATBEPK1aTh CYILIECTBOBAHUE TE€HETUYECKOMN CBSI3U MEXIy
HEOPraHMYECKUMHU BEIIECTBAMU C IOMOILBIO YPaBHEHHUH COOTBETCTBYIOIIUX

XUMHYECKUX PEaAKIUN

2.4

2.5

CdopmupoBaHHOCTH YMEHHH yCTaHaBIIUBATh MPUHA]IEKHOCTD
HEOPraHMYECKUX BELIECTB IO UX COCTaBy K ONpeAEIEHHOMY Kiaccy (TpyIIe)
COEOUHEHUI (IIPOCTBIE BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHUBI,

OCHOBAaHUs, KUCJIOTHI, aM(I)OTCpHLIC TUAPOKCUBI, COJ'II/I)

CchopMupoBaHHOCTh YMEHHH HCIIONB30BaTh XUMHUYECKYIO CHMBOJMKY JUIS
cocraBieHus: (GOpPMyJl BELIECTB W ypPaBHEHUH XUMHYECKHX peakIuil,
cucremarnyeckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJENbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKHCIBIA Ta3,

aMMMaK, ram€Has W3BECTb, HETalI€HAas W3BECTb, NUTHbEBAs COAA, MHUPUT U

Jpyrue)

2.6

ChopmupoBaHHOCTE  YMEHHMI  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIHE

XHMHYECKHE CBOMCTBA HCOPraHNM4YCCKUX BCHICCTB pPAa3JIMYHBIX KJIACCOB,




2.7
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IIOATBECPKIAATH CYILICCTBOBAHUC TCHETHYCCKOM CBiA3HU MCKIY
HCOpraHn4eCKUMHU BCHICCTBAMHU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX

XMMHYECKUX PEAKIUI

ChopMUPOBAaHHOCTh yMEHHUH IUIAHUPOBATh M  BBIMOJHATH XHUMHUYCCKHIA
OKCHEPUMEHT  (pa3lioKeHHE  IEPOKCHIa  BOJAOPOAa B  IPUCYTCTBHH
KaTaau3aropa, OMNpEACICHHE Cpeabl PAacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCAJILHOTO HHAWKATOPA, BIMSHHE PAa3IHYHBIX (AaKTOPOB HA CKOPOCTH
XUMHAYECKON PEaKIiy, Peaklid HOHHOIO OOMEHa, KaueCTBEHHBIC PEaKIIMU Ha
cynbdar-, KapOoHAT- W XJIOPHI-aHUOHBI, Ha KATHOH aMMOHWUS, pPCIICHUE
IKCIEPUMEHTANBHBIX 3amad 1o TemMam «Mertamwie»y U «Hemeramis») B
COOTBETCTBUHM C MpPaBWIAMH TEXHHKH OC30MACHOCTH MpH OOpaIleHHH C
BEIIECTBAMH M J1Ta0OpaTOPHBIM O0OPYJAOBAHUEM; IMPEACTABIIATh PE3YJIbTATHI
XUMHAYECKOTO IKCIEPUMEHTa B (pOpME 3aliCH ypaBHEHUH COOTBETCTBYIOIIUX

peaKHI/Iﬁ n (I)OpMy.]'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

2.8

2.9

3.1

CdopMUpOBaHHOCTH YMEHHUM COOJIO/IaTh MPaBWIIA MOJIb30BAHUS XUMHUYECKOU
nocyford M 1abopaTopHBIM 00OPYIOBaHHMEM, a TakKe MpaBuia OOpaIIeHHs C
BEIIECTBAMH B  COOTBETCTBHM C HMHCTPYKIMSMH TIO  BBITIOJHEHHIO
1a00PATOPHBIX XUMUYECKHX OITBITOB

ChopMHUpOBAaHHOCTE YMEHHH XapaKTEpHU30BaTh XHUMHYECKHE TIPOIECCHI,
JIeKAITUE B OCHOBE IMPOMBIITUICHHOTO TOJTYICHHS CEPHOU KHCIIOTHI, aMMHUaKa, a
Takxe cOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAyYHBIX MPUHIUNAX U

HKOJIOTHUECKUX MPoOdIeMax XMMHUECKOTO IPOU3BOACTBA

Xumus U )Ku3Hb. Pacuérsl

ChopMHUpPOBAaHHOCTh  TMPEACTABICHUNH O  XUMHUYECKOH  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XHMHUHM B TO3HAHUM SIBIICHUU
npuposbl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATBHOW TPAMOTHOCTH, HEOOXOTUMOW ISl pelIeHHs] MPaKTHUYECKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO H

MIPUPOIHOM cpene

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTHYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
nH(pOpMaLIHIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOM

KOMMYHHMKaIUH, ceTb IHTEpHET U Ipyrue)

33

ChopmupoBaHHOCTh  yMEHHH  coOniogaTh  MpaBWiIa  DKOJOTUYECKHU
11eJ1IecO00pa3HOro MOBEIEHUSI B OBITY M TPYJOBOH ACATENBHOCTH B IIEISAX

COXPAHEHUS CBOETO 3JJ0POBbS U OKPYKAIOIIEH NPUPOTHON CPEIIbI
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Oco3HaBaTh OITACHOCTH BOS,I[GfICTBHH Ha XHMBBIC OpraHMU3MBbIL OHpCI[CJ'IéHHI)IX

BCIIECCTB, ITOHKNMAas CMBICJI ITIOKa3aTCIIAd HI[K, IMMOsACHATH Ha IMPpUMEpPax CIIOCOOBI

3 YMEHBUIEHUS W MPEIOTBPALICHUS HX BPEIHOrO BO3JCUCTBHUS HA OPraHU3M
YeJI0BEKa
ChopMupoBaHHOCTE yMEHHN TPOBOJHUTH BBIUUCICHHUS C WCIOIH30BAHHEM
MOHATHSI «MaccoBas JOJsl BEUIECTBA B PAacTBOPE», OOBEMHBIX OTHOILCHUMN
35 ra3oB MpH XMMHYECKHUX PEAKIMSAX, MAacChl BEUIECTBA WM O00BbEMa ra3oB IO

U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OO0BEMY OJHOTO U3
YUYaCTBYIOIIMX B PEAKLIUH BEHIECTB, TEIUIOBOTO 3((eKTa peaknuuu Ha OCHOBE

3aKOHOB COXpPaHCHUA MACChl BCHICCTB, IIPCBPAICHUA U COXPAHCHHA DHCPIUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

K IIpoBepsieMblii 31eMeHT COAepPKAHUSA
o

1 TeopeTnueckne OCHOBBI OPraHNYECKOW XUMHUH
IIpenMer opraHmdyeckod XMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHUE M 3HAYCHHE B IOIYYCHHUH
1.1 HOBBIX BEIIECTB M MarepuanoB. TeopHs CTPOCHHsI OpPraHWYECKHX coeauHeHnid A.M.

BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpykTypHBIE (OPMYIBI OPraHUYECKUX BemecTB. ['omosorus, nzomepusi. XuMudeckast CBsi3b
1.2 B OPraHMYECKUX COCIMHEHHSIX — OAMHApHBIE W KparTHble CBs3u. [IpencraBinenue o

KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHX BCIICCTB

13 HOMCHKHaTypa OPraHu4CCKux CO@I[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) U TPHUBHAJIBHBIC HA3BAHHA
BaYKHEHIITHX HpeHCTaBHTCHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

2 VTI1eBO 10O b

AJKaHBL: COCTaB W CTPOEHHUE, TOMOJOTMYECKM psax. Meran M 3TraH — npocTeimune
2.1 NPEJCTaBUTENIN AIKaHOB: (DU3MYECKHE M XUMHYECKHE CBOMCTBA (pEeaklUMU 3aMelleHus U

TOpPEHMs), HAX0XIEHNUE B IPUPO/JIE, TOTYyUEHUE U IPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKUN psf. DTWIEH U MPONUIIEH — MpocTeilne
2.2 MIPE/ICTaBUTENN AJIKEHOB: (DU3MUECKHEe M XUMHYECKHE CBOMCTBA (peakuuM T'MJIpUpPOBaHUS,

TaJIOTCHUPOBAHUSA, TUAPATAIIUHU, OKUCIICHUSA U HOJ'II/IMepI/BaI_II/II/I), IMMOJIYYCHHUC U ITPUMCHCHUC

)3 Ankanuensl: OyramueH-1,3 u mMerunOyramueH-1,3: cTpoeHHe, BaXKHEHIINE XUMHYECKUE
CBOICTBa (peakius noiauMepusanun). [loaydeHre CHHTETHYEeCKOTO KayuyKa U pe3HHbI

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKHUH Psijl. ATETHUIICH — MPOCTEHIIIHI
2.4 MIPEJICTAaBUTENh ATKUHOB: COCTaB, CTPOEHHE, (PM3HUECKUE U XUMUYECKUE CBOMCTBA (peaKkIuu

TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIUN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE

Apenbl. benzon: cocra, cTpoeHue, (u3MYEeCKHMEe M XHMHUYECKHE CBOMCTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MOJyYeHHE U IpUMeHeHue. Toiyol: cocTaB, CTPOEHHE,
2.5 (¢bU3MYeCKMe W XHWMHYECKHE CBOMCTBAa (peaklWH TaJOTCHUPOBAHUS ¥ HUTPOBAHMS),
IMOJIYYCHHC u MNPHUMCHCHUC. ToxkcuIHOCTH ApCHOB. I'emeTnueckas CBA3b MCKOAY

yII€BOAOPOAAMHU, IPUHAICKAIMMHU K PAa3JIMYHbIM KilaccaM

[IpupoaHble MCTOUYHUKHU YIIIEBOAOPONOB. [IpHponHBIA ra3 W TMOMyTHbIE HEQPTSIHBIC Ta3bl.
2.6 Hedpts u e€ mnpoucxoxaenue. CrocoObl mepepaboTKH HEPTHU: MEperoHka, KPEKHHT

(TepMHUeCKH, KaTaTUTHIECKUI ), TUpou3. [IpoaykTel nepepaboTkn HepTH, UX TPUMEHEHNE
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B [IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U IPOAYKTHI €r0 MepepadoTKu

3.1

3.2

KchoponconepmamHe OpPraHn4€CKUeC COCANHCHUA

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TaHONI: CTPOEHHUE, (U3NUYECKHE U
XMMUYECKHE CBOMCTBA (PEakLMU ¢ aKTUBHBIMU METaJUIaMH, TaJlOr€HOBOAOPOAAMHU, TOPEHUE),
IIpUMEHEHHUE. BOAOpOAHBIE CBS3M MEXAY MOJIEKYJaMU CHUPTOB. JleMCTBHE MeETaHOJIA U
JTaHOjJa HAa OPraHU3M 4YeJoBeKa. MHOIroaTOMHbBIE CHUPTBHL. DTUJICHIJIUKOJIb U IIMLEPHH:
cTpoeHue, (¢u3nYeckue M XHMMHUYECKME CBOMCTBAa (B3aUMOJEHWCTBHE CO IIEJIOYHBIMU
MeTajulaMH, KadeCTBEHHas peaklds Ha MHOTOaTOMHbIE CHHUPTHI). JlelicTBUE Ha OpraHu3M

YCIOBCKaA. HpI/IMCHCHI/Ie TIIMIOCpHHA U OTUJIICHITIMKOJIA

@deHoI: CTpOCHHE MOJIEKYJIbl, (PU3NIECKHE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIA.

[Tpumenenue peHona

33

AJH)Z[GFI/IZII)I U KCTOHHI. q)OpMaJII)IIeFI/IIl, alecTajJabACru/: CTPOCHHC, (1)I/IBI/II-IGCKI/IC u
XHUMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA W BOCCTAHOBJICHHUS, KaAYCCTBCHHBIC peaKIII/II/I),

IMOJIYYCHHEC U IPUMCHCHUC

34

OI[HOOCHOBHI)IG MMpCaAC/IbHBIC Kap60HOBLIe KHUCJIOTHI. MypaBbI/IHaE[ N YKCyCHasl KHCJIOTBI:
CTPOCHUC, (1)I/ISI/I‘IGCKI/IC U XHMHUYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IG I Kj1acCa KHCJIIOT,
peaKknu-d 3TepI/I(I)I/IKaI_II/II/I), MOJIYYCHHUEC U IIPUMCHCHHUC. CTeapI/IHOBaH N OJICMHOBas KHUCJOTHI
KakK MIpcaACTaBUTCIIM BBICHIUX Kap6OHOBI)IX KHACIOT. MEBIa Kak COJH BBICHINX Kap6OHOBBIX

KHCJIOT, UX MOIOIIIEE JCHCTBHIE

3.5

Crnoxuble 3(pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.

XKupsl. 'naponns xxupos. IIpuMmenenne xupoB. buonorudeckas poiib KUpOB

3.6

4.1

VYrneBonbl: coctaB, KiaccuduKaiuys yrieBoaoB (MOHO-, IHU- M TMOdHcaxapuisl). [ roko3a —
MPOCTEHIINIT MOHOCAXapUA: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (GU3HUECKHUE U XUMHUYECKHE
cBoiicTBa (B3ammoeiicTBue ¢ runpokcunom meau(ll), okucieHne aMMHUad4HBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBIEHHWE, OpOXKEHHE TIIIOKO3bI), HAXOXKACHHE B TPUPOJE,
npuMeHeHue, ouosnorndeckas poib. DotocurTe3. OpykTo3a Kak U30Mep IIOKo3bl. Kpaxman
Y EJUTI0NI03a KaK MPUPOAHbIE MoauMepbl. CTpoeHHe KpaxMaa U HeUTio1036l. Ou3ndecKkue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (l"I/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHndeckue coenuHeHus. dOuzndyeckne U XUMUYECKHUE
CBOMCTBa aMMHOKHCIIOT (Ha mpUMepe IMIMLKHA). buonoruueckoe 3HaueHHWE aMHUHOKHUCIIOT.

IlenTnanl

4.2

benkn kak mNpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coennHeHMs. l[lepBuuHas, BTOpUYHAS H
TpeTUYHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBAa OEJIKOB: THUAPOJIN3, JACHATypaIus,

KaUCCTBCHHLIC pCAKIIMU HA OenKu

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS




5.1

5.2

Kox
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OcCHOBHbIE TOHSATUS XHMHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPU3ALNU, CPEAHssI MoJieKynspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCIUHEHUN — OJIUMEPHU3AIIUs U MOJTUKOHICHC AU
DKCIEepUMEHTAIBHBIE METOJIbI M3Y4YEHUs BEIIECTB U HMX MPEBPALECHUN: O3HAKOMJICHUE C
oOpa3iaMu TPUPOTHBIX M HCKYCCTBEHHBIX BOJOKOH, IUTACTMAacCC, KaydyykoB. llomydenwe

CHUHTCTHUYCCKOI'O Kay4dyyKa U pE3UHBL

11 KVIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XuMu4eckuil 31eMeHT. AToMm. fnpo aromMa, HU30TONbI. OJEKTPOHHAs 000JO0YKa.
DHEpPreTUYeCKue YpOBHH, TOAYpPOBHU. ATOMHBIE OpOUTaN, S§-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pachpeleleHus] JIEKTPOHOB MO OpOHTANsM B aToMax 3JIEMEHTOB IEPBbBIX

YeThIPEX NEePUOI0B. DIEKTPOHHAS KOHPUTYpallKs aTOMOB

[lepuonnueckuii 3axkoH u llepuoamyeckas cucrema xumuyeckux osnemeHtos JI.HM.
MenpneneeBa. CBsizb HepHOAWYECKOro 3akoHa U [lepuoamdeckoil CHUCTEMBbI XUMHUYECKHX
anemenToB .M. MeHnzeneeBa ¢ COBpEeMEHHON T€OpUel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX

BCIICCTB 11O I'pyIIiaM U nNepuoam. 3HaueHue NEpUOANYCCKOro 3aKOHA B PA3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHMYECKass CBS3b. BuIbl XMMHUYECKOH CBsi3W (KOBaJIeHTHas
HENoJIsIpHasT W TOJISIpHAs, MOHHAs, MeTauimueckas). VOHBI: KaTMOHBI M AHHUOHBL
Mexanu3mbl 00pa3oBaHHsl KOBAJIEHTHOW XHMHUYECKON CBsi3U (OOMEHHBIH U JIOHOPHO-

aKIenTopHbI). BogopoaHas cBs3b

1.4

BaneHnTHOCTE. DNeKTpoOTpUIIATENLHOCTh. CTENEHb OKUCIECHUS

L.5

1.6

BemecTBa MOJEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. TUIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THIA
Kpuctaumieckoil pem€rku. [lonstue o aucnepcHbix cucremax. VICTUHHBIE M KOJIJIOUIHBIE

pacTBOpbl. MaccoBasi 10J1s BEIIECTBa B paCTBOPE

Krnaccudukanus Heoprannueckux coeAuHeHnid. HoMeHkaTypa HeOpraHn4eckux BEIecTB

1.7

Xumudeckas peakmus. Kiaccudukanuss XUMHUYECKUX pEaKIMii B HEOPTaHWYECKOH W
OpraHMYEeCKOM XUMHH. 3aKOH COXpaHEHHUS MacChl BEUIECTB, 3aKOH COXPAaHEHUs W

NpEeBpalIiCHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CKopoCTb peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB

1.9

OOpatumbie peakiuu. XUMHYECKOe paBHOBecrue. (DaKTOpBI, BIUSIONIUE HA COCTOSIHHE
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xumuueckoro papHoBecus. [Tpunuun Jle Hlarense

1.10

1.11

2.1

OnexTponuTrueckas aucconuanys. CuiabHbIe W cimaldble AIeKTponuThl. Cpena BOIHBIX

PacTBOPOB BEHICCTB: KUCJIasl, HCfITpaJ'IBHaH, miejioyHa. PCaKHI/II/I HOHHOro oOMeHa
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuuu
HeopraHI/IquKaﬂ XUMUA

Hemertannbl. [lonoxxenue nemeramioB B [lepuoanueckoil cucremMe XUMHUYECKUX IJIEMEHTOB
J.1. MeHnneneeBa 1 0COOCHHOCTH CTpOeHUs aTOMOB. DU3HUYECKHE CBOWCTBA HEMETAJLIOB.

Amnorponusi HEMETaUIOB (Ha MpUMepe KUCIOPoa, cepbl, pocdopa u yriepoia)

2.2

XUMUYECKUE CBOHCTBA BAKHEHIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a3oTa, (ocdopa,
yriaepoja ¥ KPEMHHS) W HUX COCOUHCHHH (OKCHIOB, KHCIOPOJCOJCPIKAIIMX KHUCIIOT,

BOJOPOAHBIX COGHHHCHHﬁ). HpI/IMeHeHI/Ie Ba)KHEHIIINX HEMETAJJIOB U UX COCI[I/IHGHI/II‘;I

2.3

Mertaiuel. [Tonoxxenue metamioB B [lepuoauueckoil cucreme Xxumudeckux 3yementon JI.M.
MenpneneeBa. OCOOEHHOCTH CTPOCHHS IJICKTPOHHBIX 000JIOYEK aTOMOB MeTajuioB. OO0mue
¢usnueckne cBoiictBa MeTauioB. CIutaBel  METalIOB.  DIIEKTPOXMMHUYECKHU  Psilt

HaIpsHKEHNUH METaJUIOB

24

XUMHYECKHE CBOWMCTBA BAXKHEWININX METAUIOB (HATPUM, Kaldui, KaJblMi, MarHui,
QTIOMUHUM, IIUHK, XPOM, KEJIe30, Mellb) U uX coeauHeHui. OOmue crnocoObl MoaydeHus

MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnyeckas CBA3b HEOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINNX K PA3JIMYHBIM KJIaCCaM

3.1

3.2

33

XUMHUS U )KU3Hb

Ponp xuMuu B o0ecrieueHUH SKOJIOTHYECKOH, YHEPreTUYECKON U MUIIEBONH 0€30MacHOCTH,
pa3sBUTUM MeAUUMHBL. [IoHATHE O HAy4YHBIX METOJAaX NMO3HAHMUSA BELIECTB U XUMHUUYECKUX
peakuuii

Hpe)ICTaBJ'[eHI/ISI 00 O6HH/IX HAaYYHBIX IMPUHIUIIAX IPOMBIIIJICHHOTO ITOJYUCHUSA BaXHEHIITIX
BemecTB. UenoBeK B MUPE BEIMIECTB U MATEPHUAIIOB: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEepHallbI,
KOHCTPYKLMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEPAMHUKA, MAaTEPHUAIbI I JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATIbHbIC yI0OpEHUS

XuMHUsT U 370pOBbE YEIIOBEKA: IPAaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENAPATOB,

IpaBujia 0e30IMacHOTO HUCIIOJIb30BaHUS npemnapaTroB OBITOBOM XHMHH B MMOBCEAHEBHOM

KHU3HU
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