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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

[TporpamMma pa3paboTaHa Al ypOBHSI CpedHEro oOmero oOpa3oBaHHs C
UCIIOJIb30BaHUEM COBPEMEHHOT0 00O0PYAOBAHUS LIEHTPAa €CTECTBEHHO-HAYyYHOU U
TEeXHOJIOTUYeCKoM HampaBiaeHHOCTU «Touka poctan. Ha 0a3e nentpa «Touka
pocTa» obecrnieunBaeTcsl peanu3aius o0pa30BaTENbHBIX MPOrPaMM €CTECTBEHHO-
HAyYHOM M TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUU
c TpeOOBaHMSIMH 3aKOHOJATEIhCTBA B cdepe oOpa3oBaHUS U C Yy4ETOM
pexomengaiuii - denepalbHOrO  orepaTopa y4eOHOro mpeaMera «XUMHUS.
Hcnonb3zoBanue o6OopynoBaHusa LeHTpa «Touka pocTa» MO3BOJSET CO37aTh
YCIIOBHUSL: IJIsl PACIIUPEHUS COACPKAHUS IIKOIBHOTO XUMUYECKOTO 00pa30BaHus;

JUISL  TIOBBIIIICHUS  TO3HABAaTEIbHOM  AaKTUBHOCTH  OOyYalolmuxcsi B
€CTeCTBEHHOHAY4YHOU 00J1acTH;

JUISL pa3BUTHS JIMYHOCTH peOeHKa B TMpolecce OOy4eHHMs XHMHH, €Tro
criocoOHOCTeM, (QopMUpOBaHMS H  YAOBJICTBOPEHHUS COIMATBLHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

eI pabOThl C ONAPEHHBIMHU IMKOJPHUKAMH, OPTaHU3AlMA WX PA3BUTHUS B
pa3IMuYHBIX 007acTAX 00pa30BaTEIbHOM, TBOPUECKOMN NEATEIBHOCTH.

[Tpumensis 1udpoBbie J1a0OPATOPUM HA YPOKaX XMMHH, y4YalllUeCs CMOTYT
BBINIOJIHUTh MHOKECTBO J1a0OPaTOPHBIX PabOT M AKCIEPUMEHTOB IO MpOorpamme
OCHOBHOM IIKOJIBI.

XHUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMOe BBIITYCKHUKAMU

o0mieo0pa3oBaTeNbHON  OpraHW3aIliK, SBISETCA HEOTHEMJIEMOW YacThl0 WX
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oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaloTCs
MO3HAHHUS 3aKOHOB IIPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3M0POBBI0O M TPUPOIHON cpene. Peamusyercs xumudeckoe o00pa3oBaHue
oOydJarommxcss Ha YpOBHE CpPeHETo 00Imero oOpa3oBaHUs CPEICTBAMH Y4EOHOTO
npeaMera «XHUMHS», CONEpPKAaHME M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMme MO XUMHUU € Y4ETOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW KU3HHM OOIIECTBA, a TaKke C y4ETOM
oOmMX weaed M MPUHLHIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oomiero oopazosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyro poJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHMS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aUMOCBS3U MEXIY
CTPOEHHMEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSAMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOTO
TpyJda W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMW HallpaBlicHA Ha pEIICHUE
r00anbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMHU MLEISIMH W NPUHUUIAMU CPEJHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMa, MPOAOTKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnstomuMu — TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHUEM 3HAHUM U3 00IIeH XMMHUU) U
OpraHu4ecKor XxuMur. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 00ecrnevYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.



CrtpykTypa coaepxkanus KypcoB — «Opranwmdeckas xumus» U «OOmas u
HEOpraHudeckas XuMus» chopMupoBaHa B TMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMUMHUYECKHX U DIJIEKTPOHHBIX
NpEeACTaBICHU O CcTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJAOPOJIOB JO0 CIOKHBIX OMOJOTHYECKU
aKTUBHBIX COCJAMHEHHH. B Kypce opraHudeckol XMMHHM TOJY4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIHH.

[logq HOBBIM YyrjaoM 3peHUsT B IMpeaMeTre «XuUMus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO OOHIEro o00pa3oBaHUs
TEOPETHUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUUYecKol peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas M HeopraHudeckas
XUMUSD» OOYYarONIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIUH,
IIy0)Ke TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIOIIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMN O BaXXHEHIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJyiHsgercs B kKypcax 10 u 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpPOJIOTUUECKUNA U TPUKIIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBSI3U XUMUU C
JpPYTMMHM HayKamu, PacKpbIBalOT €€ pPoJib B IMO3HABATEIIBHOM M MPAKTUYECKON
NESATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIMBATh MH(OOpPMALUIO U
NPUMEHSTh €€ Uil TIOMOJIHEHUS 3HAHUW, PEIICHUS WHTEINIEKTYyalIbHBIX W
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENLCKUX 3a/1ad. B 11e10M copepkanue yueOHOTro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  WM3YyYCHHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0ydYarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocodhckux maeH, TaKMX KaK: MaTepuUaIbHOE €IMHCTBO HEOPTaHUYECKOTO W
OpPraHUYECKOTO MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPHUPOJHBIX SBIECHUWA IMYyTEM OSKCIIEPUMEHTa U
pelieHus MpPOTHUBOPEYUN MEXKIy HOBBIMM (aKTaMU U TEOPETUUYECKUMU
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MPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUU B PEIICHUU SKOJOTHYECKUX MPoOeM, a
Takke MpobseM cOepeKeHUsl YIHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3ALMU
oOy4JaronmMxcss MPUHITHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJACpKaHUSI M TIOCTPOCHHUS TMpeAMeTa NpeayCMaTpUBalOT (QOpMHUpOBaHUE
YHUBEPCAIbHBIX y4YEOHBIX JEHUCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUS MpoOJieM, TIOUCKa, aHalu3a u
00paboTku uHbOpPMaAIIUKA, HEOOXOAUMBIX JIJI IPHUOOPETEHUSI OTIbITa IPAKTUYECKOM
U HCCIIE0BATEIbCKON JEATEIBbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHus, IPHU ONPEICICHUN
CoJlep KaTeIbHOM XapaKTepUCTUKHU IIeJied HW3Y4eHHUs NpelMeTa HalpaBlieHuEeM
MEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKON HAayKd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATETLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C
METOJMYECKON TOYKH 3PEHUSI TAaKOW MOJXO0J K OIpPEACIICHUIO IeNied W3ydeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH H3YYCHHS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (¢opMHuUpOBaHHWE CHCTEMBl XHUMHUYECKMX 3HAHUW KaK  Ba)KHCHIIICH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeKAT KIIFOYEBBIC TOHATHUS, (PyHIAaMEHTAIBLHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C HUCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AX IMO3HAHHMSI
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il TMPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM MpaBUII
0e301acHOro OOpaIeHuUs C BEIIECTBAMH.

Hapsiny ¢ aTum, comepkaTelibHasi XapaKTepUCTUKA IeJiel U 3a71ad U3ydeHUs
peaMeTa B IPOrpamMMme 1Mo XUMHHA YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNoJIaBaHNK XUMHH B OOJIbIIEH  CTENMEeHH OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJCp)KaHUS OOYy4YeHUs, OPUEHTUPOBAHHOW Ha

5



MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIOIIETO0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHHUS WX B PEATbHOU >KU3HU
JUTSL peLIeHUs TPaKTUYECKHUX 3a]1ay.

B cBs3M C ATUM TpU U3YYEHUH TMpeaMeTra «XUMHS» JTOMHHHUPYIOLIEe
3HaYEHHE MPUOOPETAIOT TAKHUE LIETHU U 3aa4H, Kak:

ajantanys 00y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BHBAIOLIErOCS MUPA,
dbopMHpOBaHHE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITIETCHIIUM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUOB
JeSATEILHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaiu3a U 00paboTku HHGbOpMaIH,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] OIbITa JIESITEIBHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XUMHU, a TakXKe I OIEHKH C TMO3UIUH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKUX
MPOIIECCOB HAa OPraHU3M YE€JIOBEKa U IPUPOJTHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN 00YUYarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUM C KMU3HEHHBIMU OTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJISl TIOMCKA W aHalin3a yuyeOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYECKOTO COJIEP KAHMUS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TMPOBEICHUM XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIMpaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MpPoOIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJMYYEHHBIX 3HAHWW IS TPUHSTHS TPAMOTHBIX DEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOimero oOpa3oBaHMs TpPEAMET «XHUMHS»
0a30BOT0O YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbBIC
PEAMETHD.



OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 vaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaMU OpraHudeckux BemecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepuszanuu). [lodyyeHue CHUHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumpOGClHM}Z), noixyyernue u npumeHeHue. TOKCMYHOCTH
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apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAIKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKA, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IJIacCTMAcC, Kay4yKOB U PE3UHBI, KOJUICKIIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOreHONMPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMHU MeETaJllaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTBHL.. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblja Kak COJIM BBICIIMX KaPOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

C wucnonb3oBaHMEM LHUPPOBOrO M aAHAJIOTOBOTO OOOPYAOBAHUS IIEHTpa
«Touka poctay. OKCHepUMEHTAIbHBIE METOAbl H3Yy4YEHHUs BEIIECTB U UX
MpeBpaIlleHU: MpPOBEJACHUE, HAOMIOJEHWE W ONUCAHHUE JIEMOHCTPAIIMOHHBIX
ONBITOB: TOPEHHE CHOUPTOB, KAYECTBEHHBIE PEAKIHUH OJHOATOMHBIX CIIHPTOB
(okucinenne  staHona  okcuaom  menu(ll)),  MHOroaroMHBIX  CIIMPTOB
(B3aumogeiictBue rimiepuna ¢ ruapokcuaom meau(ll)), anpaerunos (okuciaeHue
aMMHa4YHBIM ~ pacTBopoM okcuaa cepebpa(l) wum  rumpokcumom  memu(ll),
B3aMMOJICUCTBUE Kpaxmajla C HOJ0M), MPOBEICHUE MPAKTUYECKOW padOThI:
CBOMCTBA PacTBOpPa YKCyCHOM KUCJIOTHI.

PacuérHrpie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTAa PEaKIUU MO U3BECTHBIM: Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOpUYHAsT U TpEeTUYHas CTPyKTypa OeaKkoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHUM, LBETHbIE pPEAKIUH OENKOB. (C HCIOJIb30BAHUEM IHU(PPOBOTO U
aHaJIoroBOro ooopyaoBaHus neHTpa « Touka pocrtay).

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALS U MOJTUKOHIEHCALUS.
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DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IMPEBPAIICHHIA:
O3HAKOMJIEHUE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3arus MeXnpeIMETHBIX CBA3CH MPU M3yUYECHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBISECTCA YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaIys, MepuoIunIHOCTh, HaOIIOAeHHE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

®dwuszuka: wMaTepusi, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHIL.

TexHoNmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHMS,
MOTOIIIME CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepruaIbl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XHUMUYECKOW CBSI3U

(KOB&HCHTH&H HCTIOJIpHasA M IIOJIsApHas, MOHHAasd, MGT&HHI/I‘ICCKa}I). MexaHu3MbI
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oOpa3oBaHHsSI KOBAJICHTHONW XWMHYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-
akuentopHslii). BomopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHNUM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIACCaM.

Xumuueckas — peakuud. Kiaccupukanuss — XMMHYECKMX — peakluil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS SJHEPIUU IPU XUMUUECKUX PEAKLIMAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinadble 37eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos 1. U.
MenneneeBay, M3ydeHHe MOeNeld KPUCTAUIMUECKUX pEIIETOK, HaONIoJeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaln3aTOPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIBI0 YHHMBEPCAIBHOIO HWHIWKATOpA, PpEAaKIHH HOHHOTO OOMEHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3nuyHbix (PakTOPOB Ha CKOPOCTh
XUMHUYECKOM peakuuu». (C HCHOib30BaHMEM IU(GPOBOIO U  aHAJOTOBOIO
o0opynoBaHus 1eHTpa «Touka pocTay).

PacuétHrble 3amaun.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBHI C HCIIOIB30BAHUEM IIOHATHUS «MACCOBas
JIOJIs1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetaiuioB B llepuogmueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONHUS HEMETALIOB (HAa IpUMeEpe
KHUCIIOpoJa, cephl, pochopa u yriepomaa).
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XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) W WX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHEHNE BAKHENIIIMX HEMETAIIOB U X COCTUHEHHUIA.

Meramnsl. [lonoxenne meramnoB B Ilepronnueckoil cucreMe XUMUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyeckne cBoricTBa MeTauioB. CIUiaBhl METaJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUH, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

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

OKCIIEpUMEHTAIbHBIE METOAbl H3YyYEHHS BEIIECTB M WX MpPEBpallCHUMN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIUCAHWE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KUCJIOT M IIeJIoYeH, KauyeCTBEHHbIC pEaKIMM Ha KaTHOHBl METAIOB)  (C
UCIIOJIb30BaHUEM IU(POBOTO W aHAJIOroBOro oOopyaoBaHusi IieHTpa «Touka
pocTtay).

PacuétHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0O€CrieUYeHUM DKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0e30macHOCTH, Pa3BUTHH MeAHIUHBL. [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAIOB: BaXHEUINNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHHKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.
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Peanuzamuss  MeXnpeaMEeTHBIX  CBsi3el MNpu  M3ydeHUH  oOmeil u
HEOpraHW4YecKor XUMHUH B 11 Kjacce ocylIeCTBISIETCS YEpe3 UCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOIIMXCS
CUCTEMHBIMHU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILLECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pecypcsl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHUX IIpenapaToB, IPOU3BOJICTBO KOHCTPYKIIHMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYaIOUMMHCS POCCUHCKONW TpaxJaHCKOW HICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUHCKOTO TPaKJAHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA I103HABATEIBHOM M MPAKTUUECKON AesATEeIbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M TNpaBUiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/aHUMU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TyMaHUCTUYECKOW HAIpPABICHHOCTH W BaXXHOW pPOJM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 0OECIICUCHUH YCIOBUM
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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NoJTlydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOSIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust Ipo6sieM B peaabHbIX KU3HEHHBIX CUTYaIIUsAX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpohecCHOHAIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaIoUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;
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UCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBINUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKKA TOHATHM W YCTAaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS /ISl OOBSICHEHUS OTACTBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTMYECKUE pPAaCCyXACHUA (MHIOYKTHBHBIC, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) D3JIEMEHTa, XHUMHUYecKas ¢GopMylia, YpaBHEHHE XUMHYECKON
peakluuu — MpPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBATH
00001IEHNS U BBIBOABI OTHOCUTENLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpMaluu (HaAy4yHO-
NOMYJsIpHasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;
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(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh HauOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTPaXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBJICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEpOJHBI CKeneT, (yHKIHOHAIbHAs TIpymia,
pajuKai, U30MEpHUs, U30MEPbI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir Homenknatrype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEApUHOBAsA KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (HE(QTh, NPHUPOAHBIN Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU WU
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJCIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UHTepHeT u Jpyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIMPEACIEHHBIX OPTaHUYCCKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

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

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHUS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BeEIlIeCTB (yrapHbli ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOUIHUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKHUE PEAKIUU TIO0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;
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c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLMI MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle llarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOUIMX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabOopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe TMpaBHiIa OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHNE CpeApl PacTBOPOB BELIECTB C IOMOIIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaey U «HeMeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITCIBHOCTH B IIEISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
NPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHNU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeJuHeHU st
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Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne n/m P Konrpoubusie IIpakruyeckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Beniectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o kiaccuPpuKauu
3 opraHu4eckux Beniects. Homenknarypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENH AIKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENH AIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI
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AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

15 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
He(Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHble OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHsle CIUPTHI: TUICHIIIMKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

22 ITpaktuyeckas padora Ne 2. «CBoicTBa
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pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Bakneiimme nmpencTaBuTeNn: TIII0K034,
¢bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaeny

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUWHBI: METHJIAMHUH W aHUJTHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcCHOBHBIE TIOHATUS XUMHH

BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/'I
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OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

HOHSITI/Ie (0] JII/ICHepCHI)IX CUcremMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

TBb. I1P Ne 1. «BnusiHue paznnyHbIX
(haKkTOpOB HA CKOPOCTHh XMMHYECKOH
peaxkum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
MCTaJIJI0B

35




CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P

15 HanpsHKEHUHA METaJIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX

16 METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18 XUMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COETUHEHUN

19 Th. IIP Ne 2. "Pemienue 3kciepruMeHTalbHbIX
3aj1a4 1o TeMe «MeTamib»"
Hemeraimiel, ux monoxkeHue B

20 [lepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBA HEMETAJLIOB.

21 Annotponus HeMEeTauIoB (Ha MpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

99 XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COeIMHEHUI

93 XuMudeckue cBoMCTBa a3oTa, (hocodpa u ux
COCTMHCHHI

24 XUMHUYEeCKUEe CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeIUHEHUN

o5 [IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCIMHEHUN

26 O0001IeHrEe 1 cUCTEMaTH3alus 3HaHUH 110

TteMe «Hemeramiely. Berauciaenus mo
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YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

Th IIP Ne 3. «Pemienne sxcriepuMeHTaIbHbIX

27 " " 1
3axa4 1o reme "Hemeramst"»

98 KontponbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOid,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MacCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHIMIIAX POMBILIUIEHHOTO MTOTY4YECHHUS 1
BaXHEUIIINX BEILECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHUS ¥ 37J0pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus. 10 kmace 6a30Bswiit ypoeHs/['abpuensa O.C., Octpoymon U.T.,
CnanxoB C.A., Mocksa «IIpocsemnienue» 2023,

Xumust. 1 1xknace 6a3oBsiit ypoens/I'adpuensa O.C., Octpoymos U.T'., CraakoB
C.A., Mocksa «IIpocsemenne» 2024;

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

BUJICOYPOKH, TAOIHUIIBI, METOAMYECKUE TTOCOOUS, COOPHUKHU 3a/1a4 U
YIPaXXHECHUN

MATEPUAIBHO-TEXHUYECKOE OBECIIEHEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

YUYEBHOE OBOPY/IOBAHHUE
MYJIbTUMEAUNHBIA TPOEKTOP, SKpaH, HOYTOYK, CIIPAaBOYHbIE TAOJIHUIIBI,

OBOPYJIOBAHMUE JUIA ITPOBEJIEHUSA JIABOPATOPHBbBIX,
MNPAKTUYECKHUX PABOT, IEMOHCTPALIUIA

HAOOPHI TAOOPATOPHOM TOCYIBI, IIAPOCTEP>KHEBBIE MOJIEIH, PEAKTUBHI,
MOJIETU KPUCTAIITUYECKUX PEIIETOK

JOKYMEHT MOZAMUCAH 3MIEKTPOHHOM MOAMUCHIO 38
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