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MNOACHUTEJIbBHASA 3ATINCKA

[TporpammMa 1o XMMUHU Ha YPOBHE CPEIHEro 00IIero oopazoBaHus pa3padboTaHa Ha

ocHoBe denepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS (eiepaibHON 00pa3oBaTeIbHON
nporpammsl cpegHero oomero oopazoanus (POIT COO), npencraBieHHbIXx B DenepanbHOM
rocymapcTBeHHOM obpa3oBatesnbHOM ctangapre COO, ¢ yuérom Konnenmum npenoiaBanus
yueOHOro npeaMera «XuMus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoin @enepanum,
peaTM3yIONIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI, U OCHOBHBIX TOJIOKeHUH «CTpaTerun
pasBuTHs Bocniutanus B Poccuiickoit deneparnun Ha nepron 10 2025 roga» (Pacnopsokenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbI 10 XUMHH, K OTIPEICTICHUIO 00IIel CTpaTeruu
00ydYeHUsI, BOCIUTAHMS M PAa3BUTHUSI OOYYAIOIINXCS CPEICTBAMHU yU4EOHOTO TpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIeNTyalbHbIe nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe 00pa3oBaHHE, IOJIy4aeMOE  BBIIYCKHHKaMH  001Ie00pa3oBaTeIbHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4dYacThlo MX oOpa3oBaHHOCTH. OHO  CIIY)XHT
3aBEpIIAOIIMM STAllOM peajr3aldi Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEH!, MPUCYIIHNX LETOCTHON CUCTeME XMMUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
NO3HAHMS 3aKOHOB MPHPOABI, (HOPMHUPOBAHHS MUPOBO33PEHUS M OOIICH KyJIbTyphl YEIOBEKa, a
TAK)Ke HKOJOTMYECKM OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO U IPUPOIHOHN cpere.
Peanusyercs xumuyeckoe o00pa3oBaHHE OOydYalOIIMXCS HA YPOBHE CpPEAHEro OOIIero
00pa3oBaHus CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUs», COACP)KaHNUE U TIOCTPOCHHUE KOTOPOTO
olpesieNieHbl B MPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHWYU TIPUPOIBI U B MaTEPUAIBHON JKM3HM OOIIECTBa, a TaKkKe C y4ETOM OOIMUX Ienel u
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIIUICHUS], B CO3/ITaHUE IIEJIOCTHOTO MPECTaBICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUS.

TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTajda HEOThEMIIEMOM
YacThI0 MHUPOBOHM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUTHOTO TPYAa U KU3HHU KaXJIOTO
yieHa oOmiectBa. CoBpeMeHHass XHMHS KaK HayKa CoO3ujaTelbHas, KaKk HayKa BBICOKHUX
TEXHOJIOTHI HalpaBJeHa Ha pelIeHHe TII00ATbHBIX MPOOJIeM yCTONYMBOTO pPa3BUTHS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
310POBBSI.

B coorBercTBMM C OOMMMHU LENSIMH M TNPUHLUIAMH CpEIHEro ooOuiero oOpazoBaHMA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
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BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
MIPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocrapisromyMu npeamera «XuMus» IBIs0TCS 6a30Bble Kypchl — «OpraHuyecKkas XUMUs»
u «OO011ast 1 HeOpraHUUYeCcKast XUMUsI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUsI KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 110 HEOPTaHUYECKOM XMMUH (C BKJIFOUCHUEM 3HAHUH 13
o0u1eil XMMHUM) U OpraHuyecKoil XxumMun. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHUH IIPU U3yUYEHUU
npeamera o0ecreuynBaeT BO3MOKHOCTb pAaCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB HA OCHOBE
OOLIMX MOHSTHUM, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranndeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpEIENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYEeCKOM XHMMHMHM BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydyaeMblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce OopraHMyeckoil XMMUU MOJIy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YriioM 3peHHs B ImpenMeTre «XuMus» 0a30BOTO ypOBHS PacCMaTpUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(axToIOrNUecKre CBEJCHHS O BEIIECTBAX M XUMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKasi XUMHUT» O00yUYarOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAUCHHE TEPHOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTHYECKHX ITO3UINH,
riry0XKe TMOHSATh MCTOPUYECKOe H3MEHeHHe (PYHKIMI 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOMCTBAX U
MPUMCHCHHUH, a TAKKC 0 XUMHUUCCKUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMCPHOCTIX IMPOTCKAHUA
nomonHsiercs B Kypcax 10 um 11 KkjaccoB aiieMEHTaMu — COJEPKaHMs, HMEIOLIIMMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ poib B I103HABaTEIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO 1 JIMYHOCTHO 3HAYMMBIX npo6neMax, CBA3aHHBIX C XPIMI/Iefl,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSTh €€ JUIsl TONOJHEHUs 3HAHWH, peleHHs
HWHTCJUICKTYAJIBHBIX W OKCIICPUMCHTAJIBHBIX HCCICIOBATCIIbCKUX 3a/ay. B IEJIOM COACPIKAHUC
yueOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsI (GUITOCOPCKUX WA, TaKMX Kak:
MaTepHajJIbHOE eIMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOr0 MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIL[ECTB UX COCTABOM M CTPOECHHMEM, MIO3HABAEMOCTh ITPUPOHBIX SIBICHUMN IyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodiieM cOepexeHus
HHEPTreTUUECKUX PECYPCOB, CHIPHs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B nmane peuiCHus 3aia4 BOCIIUTAaHHW A, pa3BUTHUA U COLIUATIN3alluN o6yqa}0nmxc;{ IIPUHATLBIC
HpOl"pElMMOfI o XUMHUHU IOAXOAbI K OIPCACICHHUIO COACPIKAHUSA W TIOCTPOCHUA MPCAMETA
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npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEHCTBUH, UMermuX 0a3zoBoe
3HAQUCHHWE JUI DPA3IUYHBIX BHJOB JESTENBHOCTH: PEIICHHS IpoOjeM, IOWCKa, aHalu3a |
o0paboTku uH(POpPMAIUK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITAa MPAKTHUYECKOW H
UCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TIO3HAHUH XHMUH.

B npakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 00IIIero 0Opa3oBaHus, Tak U
Ha YPOBHE CPEAHEr0 00I1ero oopa3oBaHus, IPH ONPEICICHUN COICPKATENBHON XapaKTePUCTUKU
Hene W3ydeHus IpelMeTa HamnpaBiICHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPAJULMOHHO
npu3Haércst  (OPMHPOBAHHWE OCHOB XHMHMYECKOW HAyKHM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHbHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOAMYECKON TOYKHM 3pEHHUS] TAaKOM IMOJAXOJ K OINPEAEICHUIO Lieled H3ydyeHus
IpeIMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3yUYeHHs Npeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

(GbopMHUpPOBAHHE CHUCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIIEHW COCTAaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOU JICKAT KIIFOUEBBIC MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOEHUE U IOHUMAHHE CYIIIHOCTU AOCTYIHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C WCTOpPHEH HUX pa3BUTHS U
CTaHOBJICHUS;

dbopMHUpOBaHHE U pPA3BUTHE TNPEICTABICHUN O HAYYHBIX METOAAaX TIO3HAHUS BEIIECTB M
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEILIECTB U XUMUYECKUX ABJICHUN, UMEIOIIUX MECTO B PUPOE, B MPAKTUYECKOMN U MOBCEIHEBHOMN
JKU3HH;

pa3BUTHE YMEHUW U CIIOCOOOB NEATEIILHOCTH, CBS3aHHBIX C HAOJIOJCHHEM M OOBICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUIT O€30M1aCHOT0 OOpAaIeHHS C BELIECTBAMH.

Hapsany ¢ stum, conxepxkaTesibHas XapakKTEpPUCTHKA LIEJIeHd U 3a1a4 U3y4EeHMs IpeaMeTa B
IIporpamMme 1o XMMUHM YTOYHEHA U CKOPPEKTUPOBAHAa B COOTBETCTBUN C HOBBIMH ITPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenojaBaHUK XUMHUHU B OOJIbIIEH CTEIEeHU
OTJAETCs MPEANOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE COJIepKaHusl 00yUeHUsI, OPUEHTHPOBAHHOMN
Ha MOATOTOBKY BBIMYCKHHKA 00I1e00pa3oBaTelbHON OpraHu3aluu, BIAJCIONIEro He HabopoMm
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHHUSIMM aKTHBHOI'O
IOJIyYEHUS 3HAHUW U IPUMEHEHHUS UX B PEAIbHOM KU3HU JJIsl PELICHUS ITPAKTUYECKUX 3a1ad.

B cBa3m ¢ 3TMM npu u3ydeHHMH IpeaMera «XHMHsS» JOMHUHHPYIOIIEE 3HAYCHHE
nproOpeTaroT TaKKUE LENHU U 331a4H, KaK:

ajanTtanus o0yJyaronmxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOILErocs MUpa, GopMHUpOBaHHE
MHTEJJIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY NPUHATHIO TPAMOTHBIX PEHIEHHH B KOHKPETHBIX XWU3HEHHBIX CHUTYallMsX,
CBSI3aHHBIX C BEUIECTBAMH U UX NPUMEHEHHEM;

dbopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIOUYEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHBIX BHIOB JESATEIBLHOCTH: PELICHUs MpoOieM,
MOWCKA, aHanmm3a W 00paboTku WHGOOpPMAIMU, HEOOXOAUMBIX ISl TPUOOPETEHUs OIbITa
JESATEIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XMMUH, a TAKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;



pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C )KU3HCHHBIMU HOTpCGHOCTHMI/I, HCIIOJIB30BaTh COBPECMCHHBIC I/IH(i)OpMaI_[I/IOHHBIe
TEXHOJIOTUH JIJIs IIOMCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HAOJI0IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT 0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaronuxcs yoek 1IEHHOCTH B TyMaHUCTUYECKON HAIIPABJICHHOCTH XUMHH,
e€ BaXXHOW pOJIM B pEUICHUM TJI00ANbHBIX MPOOJIEM pPALKUOHAIBHOTO MPHUPOIONOIL30BaHUS,
IOTIOJIHEHUSI SHEPreTUUYECKUX PECypCOB M COXPAHEHHS MPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEpPEKHOTr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPHUOOPETEHUs
OTIBITA UCIOJIb30BAHUS MOJYYSHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEHICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSMHU.

B yuebHoMm mnaHe cpenHero ofmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee 4nCiIO 4acoB, OTBEACHHBIX AJISl M3y4EHUS XUMHUHU, HA 0a30BOM YpOBHE CpPEIHETO
obmiero obpazoBanus, coctarisier 68 gacon: B 10 kimacce — 34 gaca (1 gac B Heenmo), B 11 kiracce
— 34 ygaca (1 4ac B HezemO).

CTaB, KJIACCU(UKAIIHS YTIIIEBOJIOB (MOHO-, JIU- U MOJUcaxapubl). [ JIF0K03a — MpOCTeHIIiA
MOHOCAXapu: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (PU3NYCCKUE W XHMHUYCCKHE CBOHCTBA
(B3ammoperictBue ¢ rtuapokcupom Meau(ll), okuciaeHHe aMMHauHBIM PAcTBOPOM OKCHIIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. ®otocunTtes. PpyKTO3a KaK U30MEP TITFOKO3BI.

KanMaJ'I " TEJUII0JIO3a KaK IMPUPOJAHBIC IMOJIMMCEPHI. CTpOeHI/Ie Kpaxmajia U LCJUIIOJIO3bI.
du3nyeckrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/I?», KauCeCTBCHHAA pCaKIus C I/IOI[OM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPALICHUI: INPOBEIECHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHBIE
peaKkIMyu OJIHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosa okcugoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMojelcTBue MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucienue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(1l), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEICHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHbie 3a1a4n.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A30Tcozlep>1<amne OpTraHU4YCCKUC COCIUHCHUS.



AMHHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHudecKrue coeAnHeHus. PU3NIecKre 1 XUMHIECKIE
CBOMCTBa aMHHOKHCIOT (Ha TpHMepe TIWIHMHA). bronormdyeckoe 3HAYCHHUE aAMHHOKHCIIOT.
IlenTunel.

benku kak npuposHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHnas, BTOpUuYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWMCTBa OEIKOB: TUAPOJN3, ICHATYypalus,
KaUECTBEHHbIE PEAKIIMM Ha OEIIKHU.

3KCHCDI/IMGHT3HBHLIC MCETOAbI M3YYCHUA BCHICCTB M HUX HDCBDaH.[eHPIfI: Ha6JIIOI[eHI/Ie n
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OCIKOB MpPU HArPeBaHUM, IIBETHHIC
peakiuu OEIKOoB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIE TMOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IOJIMMEepU3alus U NOJUKOHICHC AL,

SKCHCDI/IMGHTELTIBHLIC METOAbl M3YYCHHUSI BEHISCTB U UX MIPEBPALLICHUN: 03HAKOMIIEHHE C
06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MCXKITPCAMCTHDBIX CBsI3CH IIpu U3y4CHUU OpFaHquCKOﬁ xumuu B 10 kitacce
OCYHICCTBJIACTCA YCPC3 HCIIOJBb30BAHHUC KakK 06HII/IX CCTCCTBCHHO-HAYYHbIX HOH?ITI/If/'I, TaKk H
HOHHTHﬁ, ABJIFOINUXCA CUCTEMHBIMUA JIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE TOHATHA: SBJICHHE, HAy4HbIH (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKaIus, TMNePUOTUIHOCTh, HAONIOJCHUE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJECIIUPOBAHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPTETUYECKUI YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PU3MUeCKre BEJIUYMHbI U €JUHUILIBI UX
WU3MEPEHHUSL.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (OTOCUHTES,
OMOJIOTMYeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

FGOFpa(I)I/I}II MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIAEMBIC, TOIIJINBO, PECYPCHI.
TexHosorus: NuileBbie MNPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O ITMTaHUA, MOXOIIHUE CPCACTBA,

JICKAPCTBCHHBIC U KOCMCTUYCCKUEC ITPLIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.



OBIIASA U HEOPTAHUYECKASA XUMMUSA
Teopernyeckne 0CHOBBI XMMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs 000JI0YKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

[Tepmonnueckuii 3akoH u Ilepuomuueckas cucTeMa XHMHYECKHUX dieMeHTOB /I,
N. MenneneeBa. CBsi3b NEPUOAMYECKOr0 3akoHa M llepmogmyeckoil CUCTEMbl XUMHYECKHX
anemenToB JI. 1. MenneneeBa ¢ COBPEMEHHOIN TEOpPHEN CTPOEHHS] aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepuoaam. 3HaueHue MepruoINIeCKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBs3b. Buabl xumuueckod CBsi3U (KOBaJIeHTHAast
HEeMNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3mMbl 00pa3oBaHHs KOBaJIEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

ITonstue o JUCIICPCHBIX CUCTCMaAX. HMcTunHBIE U KOTJIOUIHBIC pacCTBOPBLI. MaccoBas 10
BCIICCTBA B PaCTBOPC.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHU4YCCKUX COG,Z[I/IHGHPII;'I. HOMeHKHaTypa HCOPraHUYCCKHX BCIICCTB.
I'ereTmueckas CBI3b HEOPTaHNYCCKUX BCIICCTB, MPUHAAJICKAIINX K Pa3JIMYIHbIM KJIaCCaM.

Xumunueckas peakuus. Kiaccupukanuss XMMHUYECKUX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS] MACChI BEILECTB, 3aKOH COXPAaHEHUsS U MpPEBpalLEeHUs
SHEPTUHU IIPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCMMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKUu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [larense.

3J'ICKTpOJ'II/ITI/I‘leCKaH Jucconuranms. CunbHble U cltaOble SJICKTPOJIUTBI. Cpez[a BOJIHBIX
PacTBOPOB BCIICCTB: KHUCJIas, HeﬁTpaﬂBHaﬂ, oieja04Hast.

OKUCINTEIFHO-BOCCTAHOBHUTEIIBHEIC PpCaKkIuu.

OKCepUMEHTAIbHBIE METOJbl WM3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLus
tabmui «llepuonnueckas cuctema xumudeckux smeMeHToB JI. WM. MenneneeBa», nu3ydeHue
MoJieIen KPUCTAJTINYECKUX PELIETOK, Habro1eHue
U OMHCaHUeE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHEe MEPOKCHIa BOAOPOIa B
IPUCYTCTBUM  KaTaJNW3aTopa, ONPEACIEHUE Cpedbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCATbHOIO MHJIMKATOPA, PEAKI[MM MOHHOTO OOMEHa), MPOBE/IEHNE MPAKTHUECKON padoThI
«BnusHe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.




Pacuéryple 3aga4u.

Pacuérbl 10 ypaBHEHHMAM XUMUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs J0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoaudeckoit cucTeMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aToMOB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
ATToTpOnUsl HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

XVWMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriepoJa ¥ KpeMHHUsI) U UX COCTUHEHUH (OKCUIO0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenue meramioB B [lepuogndeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OOiiue
¢usnueckue cpoiictBa MeTauioB. CIulaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUN

MCTAJJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHUM, KaiMWid, KaJblMid, MarHui,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKCE.

OKCIEpUMEHTAILHBIE METOJIbI M3YYEHHWs BEIIECTB M WX MPEBpAIllEHUN: HU3yuYeHUe
KOJUTeKIIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/ad,
HAOJIIO/ICHUE W ONKCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIIMi Ha KaTHOHBI
METaJlIOB).

Pacuérhbie 3a1a4n.

Pacuérsl Mmacchl BemiecTBa wiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OZJHOTO U3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuA 1 )KU3Hb

Posib xumun B obecrieueHUuH HKOJIOTHUECKOM, SHEPreTHYeCKON U MUIIeBON 0e30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [[oHATHE O HayYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIUM.

Hpe}ICTaBJ'IeHI/ISI 00 O6H_[I/IX HAYYHBIX ITPUHOUITAX IIPOMBIIIJIICHHOI'O IMMOJTYYCHHA BaKHEHIITIX
BCIICCTB.

YemoBek B MHpe BELIECTB M MATEPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEPUAIIbI,
KOHCTPYKIMOHHBIE MaTEpHUalbl, KPACKH, CTEKJIO, KepaMUKa, MaTepUaibl s DJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHM4YeCKUe U MUHEpaIbHbIE y10OpEHUSI.



XuMHUS W 3J0pOBbE YEJIOBEKA: MpPaBWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBIa 0€e3011acHOTO HUCHOJIL30BAHUS MpernaparoB OBITOBOM XUMHUU
B [IOBCEIHEBHOU KU3HMU.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexnpeMETHBIX CBSI3€H MPH U3yYSHUHN 001Iei U HeopraHu4ecKo XxuMuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BAHNE KAaK OOILMX €CTECTBEHHO-HAYUHBIX IOHATHH, Tak
U TOHATUM, SABISIIOIIUXCS CHUCTEMHBIMU JUIsL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHUHTE3, Kiaccu(UKaIus, TMEPUOIUIHOCTh, HAOIIOICHUE, OSKCIEPUMEHT, MOJICITUPOBAHHUE,
U3MEpPEHUE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe

COCTOsIHHEC BCIICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYMHBI U CAVMHUIBI UX U3MCPCHUSA, CKOPOCTD.

buonorus: knerka, OpraHu3M, OJKOCHCTeMa, OuWocdepa, Makpo- ¥ MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

Feorpa(bml: MHHCEPAJIbl, TOPHBIC TIOPOJbI, IIOJIC3HBIC NCKOIIACMBIC, TOIJIMBO, PECYPCHI.

TexHomorns: XumMmdeckas MNPOMBIIIJICHHOCTDb, METAJUIYPTHA, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpHraJIoOB, CENBCKOXO03SHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHrajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUSI OOYYAIOIIMMHUCS MPOTpaMM
cpeaHero obmero obpazoBaHMs (JIMYHOCTHBIM, METANpPEIMETHBIM M IpeaMeTHbIM). HayuHo-
METOJMYECKOW OCHOBOM MJi pa3pabOTKU IUIAHHPYEMBIX pPE3yJbTaTOB OCBOCHHS MpPOrpamMm
CpeaHero o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-ESATEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBbHOCTHBIM TOJXO0JIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeiMeTa « XMMUS» Ha YPOBHE CPEHEro o011ero o0pa3oBaHus BbIIEICHbBI

CICAYIOMIUC COCTABJIAIOIIHNEC:

OCO3HAaHHUEC 06y‘-IaIOIJ_[I/IMI/ICSI pOCCHﬁCKOﬁ Tpa)KHaHCKOﬁ UACHTUYHOCTHU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHUIO,

HaJIM4HUC MOTHBAIIMU K 06y‘{eHI/IIO;



I[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUIH JHMYHOCTH Ha OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAUIINKA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOJICTBOBAThCS B CBOCH NESTEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMHU IEJIOCTHON CHCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HaJIMYUE IIpaBOCO3HaHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh neim u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIMuHOCTHBIE PE3yIbTAThl OCBOCHUS MIpeaMeTa « XMMHUSD» JOCTUTAIOTCS B €AMHCTBE yUeOHOM
U BOCIIMUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBHM C TYMAaHUCTUUYECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU U HJEaJaMHU POCCUICKOrO TI'pa)<IaHCKOro OOILEecCTBa,
OPUHATHIME B OOINECTBE HOpPMaMH M MpPaBUJIAMU TMOBEICHHs, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHHSI IMYHOCTH 00YYarOLIMXCS.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMHUS» OTPaXKarT c(HOPMUPOBAHHOCTD
OIbITa IO3HABATEJILHOM U IPAKTUYECKOMN JIEATEIBHOCTH 00yUaIOLIUXCsl TI0 pealln3aliy MPUHATHIX
B O0I1IECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHA O6y‘IaIOH_II/IMI/IC$I CBOMX KOHCTUTYHHWOHHBIX IIpaB 1 06H33HHOCTGIZ, YBAXKCHUSA K
3aKOHY U IPAaBONOPAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKJIWYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUN y‘Ie6HI>IX ITPOCKTOB,
peuiCHUN y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAThH U MMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIN3€ PA3JIMYHBIX BUIOB yqe6H0171 ACATCIIBHOCTH

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO OTEYECTBEHHOM
XHMHH;

YBAXXCHUA K HNPOHCCCY TBOPUCCTBA B obmactu TCOpHUHU W NPAKTHYCCKOTO IMPUMCHCHUA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIMTCIbHBIX Ha6J'II-OZ[€HI/II‘/’I,

KPOMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpYy/da y‘-IéHBIX " IPAKTUKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUUM U IIOCIEIYIOLIEM aHaIU3e
nH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBCHHOI'O CO3HAHUs, STUYCCKOT'O IMOBEACHUS,
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CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBS3aHHbBIE C XHUMHUYECKUMHU  SBJICHUSIMHU,
U IPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEAEHUE M IOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

IMOHUMAaHUS IIEHHOCTCH 3A0POBOIO0 H 0e301acHOT0 o6pa3a KHN3HHU, HeO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTBCHHOMy (1)I/I3I/IquKOMy " IICUXUYCCKOMY 310POBbIO;

cobOmoieHnst TpaBuyl 0€30MacHOro0 OOpalleHus] ¢ BEIIeCTBaMU B OBITY, IOBCEIHEBHOM
J)KU3HU U B TPYJAOBOM JEATEIBHOCTH;

INOHUMAaHHWA LCHHOCTHU IIpaBWJlI HWHAUBUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e3011aCHOTO
IMMOBCACHUS B CUTYyALIUAX, YTPOKAOIINX 310POBbIO U JKU3HU n}oz[ep“[;

OCO3HAHHUA TOCIEICTBUN U HENPUSTHUS BPEIHBIX MPUBBIUEK (YMOTPEOJICHHS aJKOTrOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEZ0BATEIbCKOW JIeATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOH, TBOPUECKOM U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEIICHUU TMPAKTUYECKHX 3aJlad COIUAJIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOTO poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOJSAM TPYAA U pe3ysibTaTaM TPYIOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUYAIbHOM TPAaeKTOPUH 00pa3oBaHus, Oy ymien
npodeccuu U peanus3alnuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrMYECKOTr0 BOCTIMTAHUS:

HKOJIOTHYECKU ETIECO00PA3HOTO OTHOIIEHHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHHUS TI00ANTBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BAHUS TOCTHIKECHUN XUMMHU JIJIS peuicHuss BOIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHMA,
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AKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHMsI TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTMH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUA cHenuUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PALMOHATILHOTO HAYYHOT'O MBIIUIEHUS], CO3/IaHUHU 1I€JIOCTHOTO MPEACTABICHUS 00 OKPYKaIoILEeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHnH podsIeM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHUU MJIS COBPEMEHHOM LMBWJIM3AIUU: B €&
TYMaHHUCTUYECKOW HAIIPaBICHHOCTH M BaKHON POJNIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCTeueHnN yCIOBUN YCTEIIHOTO TPYJAA U SKOJIOTUYECKA KOM(DOPTHOM KU3HU KKIOTO UjeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTHM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS /IS
aHaJIM3a U OOBSICHEHHUS SIBICHUHM OKPYXKAIOIIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAIIUAX;

HWHTCPECA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHUM TI0 XHMHH B COOTBETCTBHHM C >KH3HECHHBIMH

NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPYZAA B PA3IMUHBIX cepax NpoPecCuOHaNbHOMN AesTeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS yUEOHOTO MpeaMeTa « X UMHUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKITFOYAOT:
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3HaYMMble s (POPMUPOBAHHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUITMHAPHbIC
(MexmnpenMeTHbIE) OOLIEHayUHbIE TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienr(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJICHUE, MPOLEeCcC, CUCTeMa, HayuyHbId (akT, NMPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

YHHUBEpCAIbHbIE yueOHble  JeiCTBUS (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMHN 00Y4aroIINXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ MCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHbIC JAEWCTBUS B I103HABATEIBHOU U

COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OTPAKAIOT OBJIAJICHUEC YHHBEPCATHHBIMU yYCOHBIMU
[M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISITUBHBIMU JEHCTBUSMH.

OBRi1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:
1) 6a30Bble JIOTHYeCKHE NeCTBUSA:

CaMOCTOATENIFHO (DOPMYJIUPOBATh M AKTyaJIM3UpOBaTh IpoOJIEMy, BCECTOPOHHE &
paccmaTpuBarth;

ONpCAC/IATL LCIINM ACATCIbHOCTU, 3aJaBasg HapaMCeTpbl WM KPUTCPHUU HUX HJOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh IIPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBIIUICHUS — BBIAEIATH
XapaKTepHble TPU3HAKK TOHATHM W yCTaHaBIMBaThb HUX B3alMMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MTOHATUS AJIs1 OOBSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKAIIUHU BELIECTB U XUMUUECKUX PEAKIINI;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, IeTYKTUBHbIE, 10 aHAJIIOTUH), BBISIBIISATH
3aKOHOMEPHOCTH U NMPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBIECHUSAX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIF0YEHHUS;

IPUMEHSTh B MpOIlecce MO3HAHMSI, UCHOIb3yeMble B XUMHH CUMBOJIMYECKHE (3HAKOBBIE)
MO/IEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU peleHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUUECKUX 33/1a4, IPUMEHSITh Ha3BaHHbIE MOJIETIbHBIE MPEACTABICHUS JIJIS
BBISIBJICHUSI XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIaZACTb OCHOBAMU MCTOJIOB HAYUYHOT'O ITO3HAHUA BCHICCTB U XUMHWYCCKUX peaKI.[PIfI;

13



dbopMynupoBaTh LETM U 3aJa4d  KMCCIEAOBaHHUS, HCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHHA W TIMPOBCACHHUA YUCHUYCCKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIIOATh 32 XOJOM IpoIecca, CaMOCTOSTEIHLHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh O00OOLIEHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS, COCTABIATH OOOCHOBAHHBINH OTYET O MPOJICITAHHON
pabore;

IIPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELICHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TI03HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMU (HAYYHO-TOMYJIsApHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble Tmocodus, pecypcbl HMHTepHera),
aHaJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M MPUMEHATH PA3NIMYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOI J1J1s BBITIOJHEHUS Y4eOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
Pa3JINYHBIX IIOMCKOBBIX CHUCTCM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacraBieHus HHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3MUecKue W MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEBHATYpPBI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATJISITHOCTH.

OgiaieHHe YHHBEpPCAAbHBIMH KOMMYHHKATHBHBIMHU JIeHCTBUSIMHU:3a/1aBaTh BOIIPOCHI
o CYILIECTBY o0cyxxaaemMon TEMBI B XoJe Jaora
W/WIN JTUCKYCCUM, BBICKa3blBaTh HJEH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIBHO
BBITNIOJTHEHMSI TPETIOKEHHOM 3a/1a4;

BBICTYIIaTh C TIPE3CHTAlMCH pPEe3yIbTaTOB TO3HABATEIHLHOW JEATCIHHOCTH, TOTYICHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIIIOJHEHUH XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzamnuu y4eOHOTo MpPOeKTa u (hopMynupoBarth BBIBOIBI
0 pe3ysIbTaTaM MPOBEAEHHBIX UCCIICAOBAHNIN ITyTEM COTIIACOBAHUS IO3UIIAN B X0JIE 00CYKICHUS
1 00MeHa MHEHUSIMH.

OB.Ha)]e}me YHuuBEpCaJdbHBIMU PETyJIATUBHBIMUA IICﬁCTBPIﬂMPI:CaMOCTOSITe.]'H)HO
[JIAaHUPOBATh U OCYHICCTBJIATH CBOKO IMO3HABATCIBHYH ACATCIIBHOCTD, OINPCHACIIAA ee Ociim "
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3a7]au, KOHTPOJIIMPOBATh U 110 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpeAIaraeMblil alropuTM
JNEHCTBUII TMpHU BBIOJHEHUM YYE€OHBIX M HCCIENOBATENbCKUX 3aJad, BBIOMpaTh Hauboiee
3 PEeKTUBHBIN CHOCO0 MX pEUIeHHs ¢ Y4ETOM IOJIYYEeHHS HOBBIX 3HAHMM O BEIIECTBAX M
XUMUYECKHUX PEAKLUAX;

OCYIICCTBIIATL CAMOKOHTPOJIb CBOCH JIeSITEILHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmeTrHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XUuMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTb NIPEACTABICHUN O XUMUYECKOM COCTaBIISIIOIIEH eCTeCTBEHHO-HAyYHOU
KapTHHBl MHMpa, POJIM XMMUU B IIO3HAHUM SBJICHUH MPUPOJbI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYphl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui pEeHICHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
IIPUPOIHON Cpec;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
HNOHSTHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKUMOHANbHAS TPy, paJuKan, HU30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUs, JIe)KAIUEe B OCHOBE ITOHUMaHUS
INPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOIOTHYECKUE CBEJICHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIINX OPraHMUECKHUX BEIIECTB B OBITY
Y TIPAaKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS [IPU OIMUCAHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (hOPMYIT OPraHUYECKUX BEIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3roTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIAcCy/Tpynne COeTuHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cucremarnueckoil HomeHknatype (IUPAC), a takxke
IIPUBOJIUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHUYECKHX BEILECTB (3TUJIEH, IPOIMIIEH,
alleTUsIeH, STHJIEHIJMKONb, TJIMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);
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c(OpMUPOBAHHOCTh YMEHHMSI OMNPEAENATh BHJbl XMUMHUYECKON CBA3M B OPraHUYECKHX
COeTMHEHUSIX (OAUHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTABUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsoul,
METaHOJ, 3TAaHOJ, YTHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJerull, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHUMHUYECKUM YypaBHEHUSM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WIIK IPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCHOJb3yEMbIX B XHUMHHM NP HM3YYEHMH BELIECTB M XHUMHYECKUX SIBJICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUsX, CBI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYI0i U
n1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpaIlleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMUMHYECKUH HKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYUYEHHE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpEeBaHHH,
[IBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPABUIIAMU TEXHUKHU 0€30MIaCHOCTH MPHU 00paIlleHUN
C BEIIECTBAaMH U JIaOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIepUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuil u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATH XHMMHUYECKYI0 HH(pOpMaluio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LENSIX COXPAHEHUS CBOErO 370POBbS U
OKpY’Karolled MpUPOIHOIN cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
OpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIst 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI: YMEHHE HPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUISL CJICTIBIX U CIIA0OBUSIIUX 00yHarOIIUXCsl: YMEHUE HCIIOb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.
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11 KUIIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHMsI Kypca «OOmass M HeopraHuyeckas XUMHs»
OTPaKaroT:CPOPMHUPOBAHHOCTL MPEACTABICHUN: O XMMHMUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
peLIeHHs MPAKTUYECKHX 3a/1a4 U SKOJIOTMYeCKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
U IPUPOJIHON Cpee;

BIIQJICHUE CHCTEMOW XHMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIIne
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOT, S-, P-, d- AIEKTPOHHBIC OPOUTATT aTOMOB, MOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTb, JJICKTPOOTPHIATEIIBHOCTh, CTEINEHb
OKUCJICHUsI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI ~XHMHYECKHX  PEaKlMid, pPacTBOpP,  DJICKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBHUTEINb, CKOPOCTbH
XUMUYECKON pPeaKIui, XHMUUYECKOE PABHOBECHE); TCOPHH U 3aKOHBI (TEOPHS AJICKTPOJIUTUUECKON
auccouranuu, nepuoandeckuil 3akon JI. M. MeneneeBa, 3aKOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXPaHCHMsI W TMPEBpAICHUS SHEPTUU NMPU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUH, (DaKTOJOTHUECKHE CBEJICHHUSI O CBOWCTBAX,
COCTaBe, MOJYUYEHUH W O€30MaCHOM HCIIOJIb30BAHWU BAXKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEeIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU MOHATHUH, YCTaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOILME IOHATHS IIPU ONHMCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHMUS
dopMyn BemeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHblE Ha3BaHMsI OTJCJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas U3BECTb, HErall€Has W3BECTb, IUTHEBAs COJA, NHUPUT U

ApyTue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEGHTHOCTb U CTENIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTAaBa, BUJ XUMUUYECKON CBSI3U (KOBAJIEHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHAS) B COCAUHEHMSX, TUI KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BEIleCTBA (aTOMHAs, MOJIEKYJApHas, MOHHAas, METalJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAICKHOCTh HEOPTAaHMYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle COeIMHEHUH (IIPOCThIE BELIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

c(OPMHPOBAHHOCTh ~YMEHHUH  pAaCKphIBaTh CMBICH  MepHOAMYecKoro 3akoHa [Jl.
U. MenneneeBa U JEMOHCTPUPOBAaTH €ro CHUCTEMATU3HPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTepuU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 nepuonos Ileproanueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /Jl.
. MenneneeBa, UCHONb3ys MOHATUSA «S-, pP-, d-2JIEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHE
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YPOBHN», O6’b$ICH$ITI> 3aKOHOMCPHOCTU H3MCHCHUA CBOICTB XHMHYECKHX DJIICMEHTOB M UX
COCIMHEHUH MO nepuojgaM W rpymnmnam l[lepruoanyeckoil cUCTEeMbl XMMUYECKUX AeMEHTOB /l.
N. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIIHME XUMUICCKUE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYECKHMMHU BELIECTBAMU C IIOMOIIBI0 YPABHEHHM COOTBETCTBYIOLIMX
XUMUYECKUX PEaKLUi;

c(OpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIUPOBATH XMUMHUYECKHUE PEAKIUH MO Pa3IHYHBIM
npu3HakaM (YUCIy W COCTaBy pEarupyromux BeIIeCTB, TEIUIOBOMY 3G (EeKTy peaxiuH,
M3MEHEHUIO CTENIEHEeH OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEaKUi pa3TU4YHbIX THIIOB, TIOJHBIC U
COKpaIEHHBIE YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, yYUThIBasl YCJOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKLUH, MOATBEPKIAIOIINE KaueCTBEHHBIH
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACHO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIHE B BOJHBIX PaCTBOpaX HEOPTAHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIMH OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTtense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKHE MTPOIIECCHI, JIEIKAIIME B OCHOBE
MPOMBINIICHHOTO TOJYYeHUS CEPHOWM KHUCIOTHl, aMMHaka, a Takke CchHOpPMHPOBAHHOCTH
MPEACTABICHU 00 OOIMX HAYYHBIX MPHUHIUIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi JIOJIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX
pEaKIusaX, MacChl BEIIeCTBa WM 00hEMA ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO M3 YHYAaCTBYIOLIUX B PEaKLUU BELECTB, TEMIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUs1 MacChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J'IIO,Z[3.T]':> IpaBuJjia IMOJIb30BaHUA XUMHYECKOU HOCYI[Oﬁ u
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TAaK¥K¢e IpaBUjia 06paH_IeHI/I$I C B€IIeCTBaM B COOTBCTCTBHU C
HHCTPYKIUSAMHU 110 BBIITIOJTHCHUTIO na6opaTopHHx XUMHUYCECKUX OIIBITOB,

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ IJIAaHUPOBATh MW BBIIIOJIHATH XUMHUYECKUHA OKCIICPUMCHT
(pa3noxeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallM3aTopa, OINpEAeTICHUE Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKlUH, PeaKkIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad mo TtemMam «Metamib» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
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pe3yibTaThl XMMHYECKOTO 3KCIepHUMEHTa B (opMe 3almUCH YPAaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupoOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
II0JIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IpYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAaTh MpaBHJa SKOJIOTMYECKH —LEIeco00pa3Horo
MOBE/IEHNUsA B OBITY M TPYIOBOM J[EATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIlleW MPUPOJIHON Cpe/ibl, 0OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeenEéHHBIX BELIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBUIEHUS U MIPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIA 06yqa101uﬂx051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax MO3HAHUW BCIICCTB U XUMHUYCCKUX SIBJICHI/If/’I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUNX OOYYAFOIIMXCS: YMEHHE UCIIOJIB30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COeTUHEHUH A. 3 0 0
M. bytieposa
Wroro no pazaeny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2 0 0
9 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 0 |
AJIKaJIMEHBbI, ATKUHBI
23 ApoMaTu4ecKue yriieBoA0pOIbl 2 0 0
54 [IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB U 3 | 0
uX nepepadoTka
Hroro o pasneny 13
Pa3nea 3. Kuciiopoacoaep:kamue opranHuyeckue coeMHeHUs
3.1 Cnuptsl. @enon 3 0 0
10 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 0 1
CrnosxHble 3(upsI
33 YraeBobl 3 1 0
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Hroro no pazaeny 13
Pasznen 4. A3oTcoaeprkaiye opraHudecKkue coeIuHeHus

4.1 Awmunbsl. AMUHOKHACIOTEL. benku 3
Hroro no pazneny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
1 [Ipenmet opranuueckoil XuMuu, e€ | 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
) Teopust cTpoeHUs OPraHUYECKUX COEAMHEHUN A. | 0 0
M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o K1accuPpUKaUN
3 opraHuueckux BemiectB. Homenkiatypa | 0 0
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHI | 0 0
paa
5 Mertan 1 3TaH — NPOCTENIINE TPEACTABUTENH | 0 0
aJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 0 0
7 OTUiEH U NPONWIEH — NpOCTeine | 0 0
IIPEICTaBUTENN aJIKEHOB
2 [IpakTnueckas padora Ne 1. «Ilonyuenue | 0 )
STWJIEHA U U3yYEHHUE €0 CBONCTBY
Ankanuensl. byraauen-1,3 u meTriOyranueH-
9 1,3. ITosryueHrEe CHHTETUYECKOTO KaydyKa U 1 0 0
PE3UHBI
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10

AJKHUHBL: COCTaB M OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11

12

Beruncrnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB

13

I'enernyeckas CBS3b yII€BOIOPOAOB,
MPUHAJISKAIIUX K Pa3IMYHbIM KJ1accaM

14

15

16

[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOIOB:
MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(QTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[TpuponHbIE HCTOYHUKY YTIIEBOIOPOIOB!
NPUPOJHBIN ra3 v NOMYyTHBIE HEPTSHBIE ra3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
KontponpsHas paboTa mo pasaeny
«YTIeBOIOPOIBI»

17

18

19

HpeILGJ'II)HBIe OJHOATOMHBIC CHI/IpTI)II MCTAHOJI U
aTaHoj. BogopoaHas cBs3b

MHOroaroMHbI€ CIUPTHL: STUICHITIUKOJIb U
IJIMLEPUH

@DeHoJI: CTpOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

20

21

Anpaerunpl: GopMabAETU U alleTaIbICTH].
Atnieton

OAHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHASI U YKCYCHAas

23



22

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

24

CTeapI/IHOBaSI M OJICMHOBAas KHCJIOTHBI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX KHUCJIIOT

MpbLuTa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT,
HUX MOIOILEE NeHCTBUE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

XKupsr: ruaponus, npuMeHeHne, OnoIoTHIecKas
POJIb KUPOB

VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxneiimme npecTaBUTeNN: IIIIOK03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

29

Kontponbnas paboTta mo pazaerny
«Kucnopozacoaepsxarniye opraHnaeckrie
COCIMHEHUS»

30

31

AMWHBI: METUJIAMHUH U aHWJINH
AMMHOKHCIOTHI KaK aM(I)OTepHBIe OpTraHHU4Y€CKUC

COEIMHEHH, NX OMOJOTHYECKOE 3HAUCHHE.
Ilentuanl

32

benku kak npupoIHbIE BBICOKOMOJIEKYIISIPHBIE
COETUHEHUSI

33

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHNN
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34

OcHoBHBIC MCTOJABI CHHTC3a
BBICOKOMOJICKYJISAPHBIX COCI[PIHGHPIFI.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m KonTpoJbHble IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepuoguueckuit
L1 3akoH u [lepuoanueckas cuctrema 3 https://resh.edu.ru/
XUMHYECKUX 31eMeHTOB J[. 1.
Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 4 https://resh.edu.ru/
BEIIECTB.
1.3 XUMHUYECKUE PEAKIIHU 6 1 1 https://resh.edu.ru/
Wroro no pazpeny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 MeTais 1 https://resh.edu.ru/
2.2 Hemertanmst 1 1 https://resh.edu.ru/
C
2.3 BASh HeOpratmecian 1 2 1 https://resh.edu.ru/
OpPraHUYECKUX BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMUs U KU3Hb 3 https://resh.edu.ru/
Hroro no pazneny 3
PesepBHOE Bpems 1

26



OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

3 4
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INIOYPOYHOE IINIAHUPOBAHUE

11 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
XuMUYECKU
1 anemenT.Hykmuapl. I30Tombl 3aKoH 1 https://resh.edu.ru/
COXpaHEHHsI MAaCChl M YHEPTUU
[Tepuonuveckuii 3aK0H U
2 [lepronnyeckas cucreMa XUMUIECKUAX 1 https://resh.edu.ru/
anemenToB /1. 1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHUX DJIEMEHTOB U UX
3 . 1 https://resh.edu.ru/
COEIMHEHUH 1O TPYIaM U IepruoiaM
[Tepuoanueckoit CucteMsl.
OcHOBHBIE BUBI XUMHUECKO CBSI3U. 1 https://resh.edu.ru/
JlucriepcHbIe CUCTEMBI 1 https://resh.edu.ru/
CrpoeHne KpUCTaIoB .
6 P P 1 https://resh.edu.ru/
Kpucrannmueckue pemerku.
7 [TprumHBI MHOTOOOpA3Hs BEIIECTB. 1 https://resh.edu.ru/
Knaccudukanus XuMU4ecKux peaxiui. 1 https://resh.edu.ru/
Cxopocts peaknnu.Karanms.
9 P peakt 1 https://resh.edu.ru/

XUMHUYECKOE PABHOBECHE
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10

CriocoObI BEIpaKEHUST KOHIICHTPAITUT
pacTBOpPOB

https://resh.edu.ru/

11

12

13

[IpakTuyeckas pabora
Nel"IIpuroroBnenue pactBopa ¢
3a/laHHOM MOJISIpPHOM KOHLIeHTpauuen"

DJIEKTPOIUTHYCCKAS

JECcomranusa. BoqopoaHbIil mokas3ares.
Peaxnu moHHoro ooMena.
XHUMHYECKUE UCTOUHUKHI
Toka.DekTponu3. Koppos3us MeTamios u
CIOCOOBI €€ MPEAYIPEIKICHHUS

https://resh.edu.ru/

https://resh.edu.ru/

14

KontponpsHas padora Nel mo paznemy
«Teoperuueckrue OCHOBbI XUMHNY

https://resh.edu.ru/

15

16

17

MerTamisl, uX IOJIOKEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneena.

CnnaBel METaJIIOB.
DIEKTPOXUMHUECKHUH psiji HANpsKEHUH
METAJUIOB

XUMHUYECKHEe CBOMCTBA BayKHEHUIIINX
METaIIJIOB (HATPUM, KaJHii, KaJlbluH,
MarHui, aJJIOMUHAN) U UX COSAMHECHUIN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

XUMHYECKUE CBOMCTBA XpOMa, MEU U
HUX COeIUHEHUU

https://resh.edu.ru/

19

XuMHYeCKHe CBOMCTBA ITMHKA, JKeje3a U
AX COeINHEHUH

https://resh.edu.ru/
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20

[IpakTuueckas padora Ne 2. "Pemenne
9KCHEPUMEHTAJIbHbIX 3334 110 TEME
«Meramas»"

21

HemeTaminl, UX MOJIOKEHNE B
[Tepuoanueckoii cucreMe XUMHUECKUX
snemenToB /I. 1. Menpaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

https://resh.edu.ru/

22

23

24

du3nyecKue CBOWCTBA HEMETAIUIOB.
AnoTponusi HEeMETaIoB (Ha IpUMEpE
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
XYMUYECKUE CBOWCTBA T'aJIOTEHOB, CEPhI
U UX COCIUHEHUN

XuMHYECKUe CBOMCTBA a30oTa, hochopa
U UX COCIUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

25

26

27

28

OxucnauTeNnbHblE CBONCTBA CEPHON U
A30THOM KHCJIIOT.

[Tpaktuyeckas padora Ne 3. «Pemenune
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"HemeTtanst"»

HOBTOpeHI/IC o Teme «HemeTamns.
Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKHUX peaKHI/Iﬁ n
TCPMOXUMHYCCKUC paC‘-IéTLI

Konrtponsnas padora Ne2 o teme:
«Hemeramnbi»

https://resh.edu.ru/

https://resh.edu.ru/
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I'ereTmueckast CBI3b HCOPraHNM4YCCKUX 1
OpTraHU4YC€CKUX BCIICCTB

https://resh.edu.ru/

30



XuMus B IPOMbINUICHHOCTHU. [ [puHIMIIBL

30 1 https://resh.edu.ru/
XUMHYECKOT0 IPOU3BOJICTBA
Ponp xumun B o0ecrieueHUn

31 HKOJIOTHYECKOM, IHEPTETHUECKON U 1 https://resh.edu.ru/
MUIIEBOH Oe30MacHOCTH.

32 ["'omoBast KOHTpOJIbHAS paboTa 1

33 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1

14 Pe3epBHBII ypOK: MOBTOPEHHUE IO |
temaM: "Merauisl", "Hemeramier"

OBILIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME

31




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 11 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., AkuinoHepHoe 001IecTBO

«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumust. Ypoku B 11 knmacce/I"apa H.H., AkiimonepHoe

obmectBo"M3narenscTBo " [IpocBenieHue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://m.edsoo.ru

https://resh.edu.ru

https://nsportal.ru/
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