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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1m0 XUMUKM Ha YypOBHE CpenHero obiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenmepanpHOro 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
oOpaszoBanuu B Poccuiickoit denepannmy, TpeOOBaHUI K pe3yJibTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTENbHON MpOTrpaMMBbl CpeAHero oOIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbix B DegepaqbHOM  rOCYJIapCTBEHHOM
obpazoBarenpHOM cTtanaapte COO, ¢ yuérom Konnenum npemnogaBanus yaeOHOTO
npeameTa «XuMus» B oOpazoBaTelnbHbIX opraHuzanusx Poccuiickoit denepanuu,
peaNn3yIolnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pazsutus Bocniutanus B Poccuiickoit @enepaunu Ha nepuon 1o 2025
rona» (Pacnopsiokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OMPEAETICHUIO
oO1et cTpaTeruy oOy4eHusl, BOCIUTAHUS U Pa3BUTUS 00YUYaIOIIUXCS CPEeACTBAMHU
yuyebHoro npeamera «Xumus» anst 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIH
koHnentyaibabie mojoxenus ®I'OC COO o B3auMo0OyCIOBIEHHOCTH IIEJIEH,
COZIEpXaHUs, PE3yJbTAaTOB OOy4YEHHs] U TPeOOBAaHUM K YPOBHIO MOJATOTOBKH
BBIITY CKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
oOmreo0pa3oBaTeNbHOM OpraHU3alluM, SIBISICTCS HEOThEMJIEMOW YacThI0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM ASTAallOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX ILIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro o0pa3oBaHUs. OTH LEHHOCTH KacarTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHHSI MUPOBO33PEHHUS U OOIICH KyJIbTYPHI
YeJI0BeKa, a TAK)Ke IKOJIOTUIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO
U TIpUpOJHON cpene. Peanusyercs xumuueckoe oOpa3zoBaHHe OOydHarommxcs Ha
YPOBHE cpefHero o61iero 0opa3oBaHus CpeicTBAaMHU yUeOHOTO peaMeTa « XUuMus»,
CoJIep’)KaHHWE M TOCTPOCHHUE KOTOPOrO OIMNpPEIEICHbl B MpOrpaMMe MO XHUMHHU C
y4€TOM crenu@puKku HayKd XUMHHM, €€ 3HaueHUs B TO3HAHUU TMPUPOJLI U B
MaTepuaaIbHON KU3HU OOIIECTBa, a TAKKE C YUETOM OOIIUX I[efiel U MPUHIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEIHEro OOIIero
oOpasoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0co0yio poJib B
COBPEMEHHOM IMBHIJIM3AIIMU, B CO3/IaHUH HOBOUW 0a3bl MAaTepUAIbHOU KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B JOPMHUPOBAHUE PAITMOHATBLHOTO HAYYHOTO MBIILJICHHUS, B
CO3/1aHME LEJIOCTHOIO MPEACTaBICHUA 00 OKPYKAIOIIEeM MHUpPE KaK O €IMHCTBE
MPUPOJBI U YEJIOBEKa, KOTOpoe (HOPMUPYETCS B XMMHH HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYJKAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSA3H MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMH M BO3MOXHBIMHU 00JIACTSIMU MPUMEHEHHU .



TecHO B3aMMOJIEUCTBYS C APYTMMHM €CTECTBEHHBIMM HayKaMH, XMUMHUS CTaja
HEOTHEMJIEMOHN YaCThIO MUPOBOH KYJIBTYPhI, HEOOXOIUMBIM yYCIOBHUEM YCIICIIHOTO
TpyZla W >KM3HM Kaxzaoro ujeHa oOumiectBa. CoBpeMeHHass XUMHUs Kak Hayka
CO3UJIaTelIbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMW HAMpABIC€HA Ha pEIICHUE
r00anbHbIX MPOOJEM YCTOMYMBOTO pa3BUTHSA UYEIOBEUECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUIIEBOM, IKOJTOTHUECKON 0€301aCHOCTU U OXPaHbI 3[I0POBBSI.

B coorBercTBUM ¢ 0O0HmIUMHU TENSIMU M TNPUHIUIIAMU CPEIHETO OOIIEro
oOpasoBaHus cojaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
W3Yy4YeHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAUMYI0 UM Uil  BbIpA0OTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIIEINIHOTO BKJIIOYECHUS B KU3Hb COLUMYMAa, MPOJOJIKECHHS
o0pa3oBaHus B pa3IMUHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBngiomuMu  npeaMera  «XUMUsD  SIBISIOTCS  0a30Bble  KYypChl —
«Oprannueckas xumusi» U «OOmas W HeopraHu4eckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HayKHU: cHCTEMa
3HAaHUM MO0 HEOPraHWYECKON XMMHH (C BKIIOUYEHHEM 3HAHUM M3 OOIIeH XUMUM) U
oprannueckor xumuu. opMUpOBaHHE HAHHOW CUCTEMbI 3HAHWW NPU U3YUYCHUU
npenMera oOecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIMX MOHSTH, 3aKOHOB ¥ TEOPUN XUMHUH.

Ctpykrypa cojaepxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckas XuMmus» chopMupoBaHa B MporpaMme MO XHMHUU Ha OCHOBE
CUCTEMHOI0 TOAXOJa K U3y4YeHHI0 YyueOHOro wmarepuaia u oOyCIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUHM  HA  ONpPENENEHHBIX
TEOPETUUYECKUX YyPOBHAX. Tak, B Kypc€ OpPraHMYE€CKOW XHMHUHU BELIECTBA
paccMaTpUBAaKOTCS Ha YPOBHE KJIACCHUYECKOW TEOPUM CTPOCHUS OPraHWYECKUX
COCMHEHMIN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
MpeCTaBIeHU O CTpoeHuH BemiecTB. CBefeHus 00 U3yuyaeMbIX B Kypce BELIECT BaxX
JAI0TCS. B Pa3BUTHUU — OT YTJIEBOJOPOJIOB IO CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coeAuHeHul. B Kypce  OpraHMueckod XHUMHUU  MOJYyYaloT  Pa3BUTHE
c(opMHUpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHUs MEPBOHAYAIbHBIC
MpEACTaBICHUS O XUMHYECKON CBsI3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, 0 XUMHUUECKON PEAKIIUH.

[log HOBBIM yrioM 3peHHsi B MmOpeaMeTre «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs
TEOPETUYECKU Matepuasl M (AKTOJOTMUECKHE CBEACHHS O BEIIECTBAX M
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMUS» OOyYaromMMCSl MPEeIOoCTaBIsAETCSs BO3MOXKHOCTh OCO3HATHh 3HAUEHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJOTMYECKUX MO3UIMH,



ry0Xe TOHSATh HCTOPUYECKOE W3MEHEeHHe (QYHKIMA 3TOro 3akoHa — OT
oOob1maromet 10 0ObSICHSIONMEN U IPOTHO3ZUPYIOIIEH.

Enunas cuctema 3HaHMI O BaXKHEWIIUX BEIIECTBAaX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs 1oMoJHseTcs B Kypcax 10 u 11 knaccoB anemenramu
COJIEpKAHUSI, UMEIOIIMMHU KYJbTYPOJIOTHUUECKUN U NPUKIAIHOW XapakTep. IJTU
3HaHUSl CIIOCOOCTBYIOT TMOHMMAHUIO B3aMMOCBS3M XHMHH C JPYTUMU HayKamw,
PacKpbIBalOT €€ PoJib B MTO3HABATEIBLHON U MPAKTUYECKON JeATeIHHOCTH YeTOBEKa,
CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH
U TIPAKTUYECKUX MPUIOKEHUM XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKHU OCMBICIUBATh MHPOPMAIINIO U IPUMEHSTH €€ JJIsl MOMOJHEHUS 3HAHUM,
pelIeHs] UHTEIJIEKTY aJIbHBIX M DKCIIEPUMEHTAIIbHBIX UCCIE0BATEIbCKHUX 3a7a4. B
LEJI0M CoJiep’KaHhe Y4uyeOHOro mpenmera «XUMHUS JaHHOTO YPOBHS WU3YUCHHUS
OPUEHTHPOBAHO Ha (OPMUPOBAHUE y OOYYAIOLIUXCS MUPOBO33PEHUYECKON OCHOBBI
Wit TmoHUMaHus ¢GuiIocoPcKuX uAeH, TaKuX Kak: MaTepualbHOE EIMHCTBO
HEOPTraHMYECKOT0 U OPTaHMYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, IT03HABAEMOCTb IPUPOAHBIX SBIECHUH IMMyTEM IKCIIEPUMEHTA
U PEIICHUS TPOTHUBOPEUMH MEXKTYy HOBBIMH (aKTaMU U TEOPETUYECKUMU
MpEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PELICHUH SKOJIOTHYECKUX MPoOiIeM, a
TaKke MpodsemM cOEpekeHUs] IHEPTETUUECKUX PECYPCOB, CHIPbSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPHUaJIOB.

B mnnane pemeHus 3amad  BOCHUTAHUSA, PAa3BUTHS U COLMATU3AINU
OoOy4JaromMXcsi MPUHATHIE MPOTPAMMON IO XWMHUU TIOJIXOJBI K OTpPEAeSICHUIO
CONlep’)KaHMsl M TIOCTPOEHHWS TMpeaMera TmpeaycMaTpuBaloT (GopmMupoBaHue
YHUBEPCAIBbHBIX YUEOHBIX JCHCTBUIM, UMEIONUX 0a30BOE 3HAUCHUE JJIsI PA3IMUHBIX
BUJIOB JICATEIBLHOCTU: pEUICHUS TMpoOJieM, TOWCKa, aHaiu3a U 00paboTKH
uHpopManuu, HEOOXOIUMBIX IS MPUOOPETCHHS OMNbITa MPAKTHYECKOH U
MCCIIEI0OBATEIBCKON JEATEeIbHOCTH, 3aHUMAIONIEH Ba)XHOE€ MECTO B IO3HAHHUHU
XUMUHU.

B mpaktuke mnpemnojaBaHus XUMUHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs, TaK M Ha YPOBHE CPEIHEro 00IIero oopa3zoBaHus, Py OMPEICTICHUN
COZIEpKATEIbHON XapaKTEPUCTUKU IIeJed HU3yueHHsl MpelIMeTa HaIpaBiIeHUEM
MEePBOCTENCHHONW 3HAYUMOCTH TPAAUIIMOHHO TPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK 00JIaCTH COBPEMEHHOTI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESTETLHOCTH YEJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJAMYECKON TOYKM 3PEHHUSI TAaKOW IMOJXO0J K OMNPENETCHUIO Ieled U3yueHUs
npeaMeTa SIBISETCS BIIOJIHE ONPaBAaHHbBIM.



CorylacHO JTaHHOM TOYKE 3pEHUsSI TJIABHBIMU IEISIMH HU3Y4YEHUS TpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsIIOTCA:

e (¢opMHupOBaHME CHUCTEMbl XHMMHYECKUX 3HAHMH KaK  BaKHeHIen
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, B OCHOBE KOTOPOU
JexaT KIIIoUYeBbIe MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHME $I3bIKa HAayKH, YCBOCHHE W IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000111eHN MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHUS U CTAaHOBIICHUS;

e (¢opMHUpOBaHUE U PA3BUTUE MPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOIUMBIX JUIsl MPUOOPETEHUST YMEHUI
OPUEHTHPOBATHCS B MHUPE BEHIECTB M XUMUUYECKHX SIBICHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUYECKON U MOBCEIHEBHOW )KU3HU,

e pa3BUTHE YMEHHI U CIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCHEPUMEHTa, COOJIOJICHUEM MpaBUII
0e301acHOTO O0paIeHus ¢ BEIIeCTBaMU.

Hapsiny ¢ aTum, coaeprareiibHasi XapakTepUCTUKa LEelIed U 3a7a4 U3y4eHUs
peAMeTa B IPOrpaMMe 10 XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMH TIPHOPUTETAMHU B CHCTeME CpeaHero oodmiero oOpasoBanus. CerogHs B
MPEnoaBaHuy XUMUHU B OOJIBIIEH CTENEHU OTAAETCS MPEANOUYTCHHUE MPAKTUIECKON
KOMIIOHEHTE  COJEpXaHUsl OOydYeHHUs, OpPUEHTHUPOBAHHON Ha MOJATOTOBKY
BBINYCKHUKA 0011e00pa3oBaTEIbHON OpraHu3alliy, BIAJCIONIET0 HEe HabopoMm
3HaHUH, a (PYHKIIMOHAIBHOM T'PaMOTHOCTHIO, TO €CTh CHOCOOAMH U YMEHHUSIMHU
aKTUBHOTO MOJYy4YEHUS 3HAHUI U MPUMEHEHHUS UX B PEATbHOMN KU3HU AJISI PEIICHHUS
MPaKTUYECKUX 3a]1ay.

B cBs31 ¢ 3TUM NpU U3yYEHUU IpeaMeTa « XUMUsD» JOMUHUPYIOIIEe 3HaUEHUE
MpUOOPETAIOT TaKKe e U 3a7a4H, KaK:

amanTaiusi oOy4aromuxcs K yCIOBUSIM JUHAMHYHO PA3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  HMHTEIUIEKTyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMmo000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MHPHUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue |y OOyYarOIIUXCSA  KIHOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHI[MI), HUMEIOLIUX YHUBEPCAIbHOE 3HAUYEHHE [JIs Pa3IMYHBIX BHJIOB
JESITEIIbHOCTU: pelIeHusl MpoOsieM, NMOKCKa, aHajdu3a U 00paboTku MHGOpPMAIINH,
HEO0OXOIUMBIX JUISl IPUOOPETEHHUS OTBITA JEATETbHOCTH, KOTOPAasi 3AaHUMAET BaXKHOE
MECTO B MO3HAHUM XHUMHH, a TaKXe JUIsl OLIEHKU C TO3UIUA DKOJOTHYECKOU
0€30MMacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB HA OPraHU3M
YeJloBeKa U MIPUPOJHYIO CPEy;



pa3BUTHE TMO3HABATEIHLHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yJaroIUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOIH30BATh
COBpeMEeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA M aHaliu3a y4eOHOU u
HAy4YHO-TIOMYJISPHON MH(OPMALIUA XUMHUUECKOTO COACPKAHMUS;

dbopmMupoBaHue U pa3BUTHE Y 00YUAIOIIMXCS aCCOLIMATUBHOTO U JOTUYECKOTO
MBIIUICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBhIE 0COOCHHO
HEOOXOIUMBI, B YaCTHOCTH, MpPH TUIAHUPOBAHUHM M TPOBEICHUU XUMUUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydaronmmxcsi yOeXKIEHHOCTM B T'YMaHUCTHYECKOU
HaAMpaBJIEHHOCTU XUMHUHU, €€ BaXXHOM pOJU B PEIICHUH TIOOATbHBIX MPOoOIeM
pPalMOHATBHOTO MPUPOOTOJIb30BAHUS, MOMOJHEHUSI YIHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO
OTHOILIEHUS K MPUPOJE U CBOEMY 3J0POBbIO, a TaKkKe MNPUOOPETEHHsS] OIbITa
WCIIOJIb30BaHUS TMOJYYEHHBIX 3HAHUW MJI1 TPUHATHS TPAMOTHBIX PpEIICHU B
CUTYaIMsX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B ydeOHOM 1u1aHe cpemHero ooOmero oOpa3oBaHHUS Y4YeOHBIH MpeaMeT
«XuUMHS», U3ydyaeMblii Ha 0a30BOM YPOBHE, SIBISETCA 00sA3aTEIbHBIM y4EOHBIM
IPEAMETOM.

OO111ee YKCII0 YacoB, OTBEAEHHBIX IS U3YUEHUSI XUMHH, Ha 0230BOM ypOBHE
cpeaHero ooOiero oopa3zoBanus, cocTabiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPKAHUE OBYUEHUSA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHMYeCKOM XMMHUH

[IpeameTr opraHnYecKor XMMHM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B
IIOJIyYEHUH HOBBIX BEILIECTB M MaTepuaiaoB. Teopus CTpPOEHHS OpPraHUYECKHX
coenquHenuit A. M. byTiiepoBa, e€ ocHOBHbIE NoJI0OkKeHUS. CTpYKTypHbIE (POPMYJIbI
OpraHM4YecKuxX BewecTB. [omMonorus, wu3zomepus. XHMHYECKas CBfA3b B
OpraHNYEeCKUX COCAUHEHMIX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kinaccuukanuum opraHudeckux BeiecTB. HoMeHkiarypa
OpraHMYECKUX COEAUHEHUN (CHUCTEeMaTH4YecKas) W TpUBHAIbHBIE Ha3BaHUs
BOKHEUIINX MPEICTABUTEIEN KIACCOB OPTAHUYECKUX BEILIECTB.

OKCIEPUMEHTANIBHBIE METOABl HW3YYEHHs BEIIECTB M HUX IPEBPALICHUM:
03HAaKOMJIEHHE ¢ 00pa3l[aMy OpraHUYE€CKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKUX BEIIECTB, HAONIOACHUE U OIHCAHHE
JEMOHCTPAMOHHBIX OIBITOB IO MPEBPALICHUID OPraHMYECKUX BEIIECTB IIPU
HarpeBaHuH (T1aBJiIeHUE, 00yTIIUBaHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOECHUE, TOMOJOTHYECKMU pAn. Meran W 3TaH —
MpPOCTEUIIINE MPEICTAaBUTENN QJIKAHOB: (U3MUECKHE W XUMHUYECKHME CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHUs), HAXOXKJIEHHE B MPUPOJE, MOJyYEeHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAd. DTUIEH U IPONUIEH —
MPOCTEHIINE TPEACTABUTENN AaJKEHOB: (U3NYECKHEe M XHMMHUYECKHEe CBOICTBa
(peakuuyu TUIPUPOBAHHUS, TAJIOTEHUPOBAHUS, THUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3ALIMH), TOJIyYeHHE U TPUMEHEHUE.

Ankanuensl: OyTtaaueH-1,3 u metunOyranuen-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus nojumepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4yyKa U PE3UHBIL.

AJKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKUH psij. ALIETHIIEH
— MPOCTEUINNH MPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (PU3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUU TMAPUPOBAHUSA, TAJOT€HUPOBAHUS, THApaTaLMH,
TOpPEHUs ), TOTYyUYEHHUE U IPUMEHEHUE.

Apenbl. beHsoin: cocraB, crpoeHue, (HU3NYECKHE M XUMHYECKHE CBOMCTBA
(peakuuu rajJoreHUpOBaHUsS U HUTPOBAHMS), MOJyYeHUE U NpuUMeHeHue. Tonyon:
cocmas, cmpoenue, (usuyeckue U  Xumuyeckue ceolicmea  (peaxyuu
2an02eHUPOBAHUSL U HUMPOBAHUS), NOSyYeHUue U npumereHue. TOKCUIHOCTh apEeHOB.



['eHeTndeckasi CBSI3b MEXAY YIVIEBOAOPOJAMH, MPUHAICKAIIUMUA K Pa3IUIHBIM
KJIacCaM.

[IpuponHble HMCTOYHHUKHU YIJIEBOAOPOAOB. [lpupoaHblii Ta3 U TOMYyTHHIC
Hedtsaupie ra3pl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaluTUueckuii), mnuponaus. [IpogykTsl
nepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIILICHHOCTU U B ObITy. KameHHbIN
YTOJIb U IPOJYKTHI €r0 TIepepadboTKH.

DKCIEePUMEHTAIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX MPEBPAIICHHI:
03HAKOMJICHHE C 00pa3iiamMu IiacTMacc, KayuyKoB U pe3uHbI, Koyutekuuu « Hed oy
U «YTOJb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TalOTEHONPOU3BOIHBIX,
MpPOBEACHUE NPAKTUYECKON PabOThl: MOTYyUEHUE ITHIICHA U U3YUYEHUE €0 CBOMCTB.

Pacuérnbie 3agaumn.

Boluucnenus 1o ypaBHEHHUIO XHMHYECKOW peakiuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUH 0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucsiopoacoaep:kamue oprannyeckme coeJMHeHU

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHOI MW 3TAHOI: CTPOCHHUE,
dbusznyeckre W XUMHYECKHE CBOWCTBA (pEaKIMU C AKTHUBHBIMH METaJIAMH,
raJlIor€HOBOJIOPOJIaMH, TOPEHHE), TpUMEHEHHE. BoaopoaHbie CBSI3U MEXKIY
MOJIEKYyJIaMU CIIUPTOB. J[€HiCTBHE METAaHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  COUPTHL. ODTWICHIVIMKOJIb W  TJULUEPHUH: CTPOEHUE,
¢uznueckue W XUMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEJTOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklHsi Ha MHOroaTOMHbIe cnupThl). JleficTBue Ha
OpraHu3M uesioBeka. [ [puMeneHune raunepruHa u STHICHTJIMKOJIA.

deHoJI: CTPOCHHE MOJICKYJBbI, (U3HMYECKHEe UM XUMHUYECKHUE CBOMCTBA.
Toxcuunocth enona. [Ipumenenue denona.

Anpaerunbl U Kemowuwvl. DopManbleru, aueTaIbIETUJ]: CTPOCHHUE,
bu3nUecKkrue U XUMHUYECKUE CBOMCTBA (pEaKIMM OKUCICHUS U BOCCTAHOBIICHMSI,
KaueCTBEHHBIE PEaKIIUM), MOTyYCHUE U IPUMEHCHHUE.

OAHOOCHOBHBIE Mpe/eTbHbIE KAPOOHOBBIE KUCTOTHL. MypaBbUHAas U YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PHU3MYECKHEe M XMMUYECKHE CBOMCTBA (CBOMCTBa, O0IIHe JIs
KJIacca KUCIJIOT, Peakius 3TepuPUKaIim), MoTydeHne u npuMenenne. CTeapuHoBas
U OJIEMHOBAsI KHCJIOTHl KaK MPEICTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIee AeHCTBUE.

CnoxHbie >(QUPHl KaK MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [maponus
ciokHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
pPOJIb KUPOB.

VYrneBoabl:  cocTtaB, kiaccudukanus — yrieBogoB  (MOHO-, JU- U
nosiucaxapubl). ['1oko3a — npocrednii MoHOCaxapui: OCOOCHHOCTU CTPOCHUS



MOJIEKYJIbI, GU3UIECKUE U XUMUUECKHUE CBOUCTBA (B3aUMO/ICHCTBUE C THAPOKCHIOM
menu(Il), okucnenne ammuayHbIM pacTBOpoM okcujaa cepedpa(l), BocctanoBneHue,
Opo’KeHue TIIFOKO3bI), HAX0XKACHUE B IPUPOJIC, IPUMEHEHUE, OMOJIOTHYECKAsT POJIb.
dorocunTe3. PpyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u menmtono3a kak npupojnbie nonumepbl. CTpoeHue Kpaxmalia u
Heuono3bl.  PU3MYecKue W XUMUYECKHE CBOMCTBAa Kpaxmaia (THIpOJiu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX MPEBPAIICHHI:
MpoBeJCHNE, HAOJIOJEHNE W OMHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE dTaHOJa
okcugoM wmeau(Il)), MHOrOoaroMHBIX CHUPTOB (B3aMMOJEUCTBUE TIHIIEPUHA C
ruapokcuaom menu(ll)), anbrerugoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmeau(ll), B3zaumonelcTBuEe Kpaxmalla C HOJIOM),
MpOBEACHUE MPAKTUUECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

PacuéThpie 3amaun.

Bbluucnenuss 1o ypaBHEHHUIO XHMHYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTa PEAKIMU [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB MU MPOIYKTOB PEAKIIHH).

A3oTcozepxKane OpraHuuecKue COeTUMHEHNUSL.

AMMHOKHUCIIOTHI Kak aM($OTepHbIE OpraHu4Yeckue coequHeHus. Guznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe TiuluHa). buonoruueckoe
3HaYEeHHE aMUHOKHUCIOT. [lenTuasl.

benku kak MNpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAsl CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYpallKs, Ka4eCTBEHHBIC PEaKIIuy Ha OCNKH.

DKCIEPUMEHTAIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX IPEBPAIICHHI:
HaOJII0JICHUE U OTMCaHWe JEMOHCTPAIMOHHBIX OIBITOB: JAEHATYpaIus OCIKOB MpH
HarpeBaHUMU, IIBETHHIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHBbIE COeTUHEHUSA

OCHOBHbIE TIOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNM, CPEAHSS MOJIEKYJISpHas
Macca. OCHOBHBIE METOJAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3aLIUS U TTOJIUKOHCH CallUs.

DKCIEePUMEHTAIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
O3HaKOMJICHHE C oOpas3amMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXnpeaMETHBIX CBSA3EU NPU U3YYEHUU OPraHUYECKOM XMMHUU B
10 kiacce OCYIIECTBIISIETCS 4YEpe3 MCIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-



HAYYHBIX MOHSATHUN, TaK W TIOHATHH, SBISIFOIIUXCS CHCTEMHBIMH IS OTICIIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYYHBINA (aKT, THUIIOTE3A,
3aKOH, TEOpHs, aHAIIU3, CHHTE3, KiacCU(UKAIUsI, EPHOTUIHOCTD, HAOIIOJCHUE,
U3MEpEeHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE.

®dwusuka: Marepus, OJHEpPrus, Macca, aroM, DJEKTPOH, MOJIeKyJa,
IPHEPTeTUYECKUH ypOBEHb, BEIIECTBO, TEIO, OOBEM, AarperatHoe COCTOSIHHE
BEIECTBA, (U3MUECKHE BETMUYUHBI M CIIMHUIIBI UX U3MEPCHHSI.

buonorus: kmerka, opraHusm, Omocdepa, oOMeH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OHMOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKHU, YIJIEBOIBI, JKHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TIOJE3HBIC HCKOMMaeMbie, TOTUIHBO,
pecypchl.

TexHONOTHSA: THINEBBIE MPOMYKTH, OCHOBBI PAIlMOHATHLHOTO THUTAHUS,
MOIOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPEnapaTsl, MaTepHUabl U3
UCKYCCTBCHHBIX U CHHTCTUIECKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKUA 3JeMeHT. AToM. fapo aroma, H30TONBI. JIEKTPOHHAs
000109Ka. DHEPreTHUECKUE YPOBHH, MOTYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
s1eMeHThl. OCOOCHHOCTH PaCIpEeIeNICHUsI AJIEKTPOHOB MO OpOUTANISIM B aTroMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(QUTypaIls aTOMOB.

[lepnonnueckuii 3akoH u [leproauyeckas cucreMa XUMHYECKUX 3J1EMEHTOB /I,
N. MenaeneeBa. CBA3p Inepuoandeckoro 3akoHa u Ilepuognueckoid CHCTEMBI
xuMHu4deckux siemeHtoB JI. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHMS CBOWCTB XHWMHMYECKHX JJIIEMEHTOB U
o0pa3yeMbIX HMH MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHlaM U Mepuojam.
3Ha4YeHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHYECKas CBS3b. BHIbBI XUMHYECKOW CBSI3U
(KoBaJIEeHTHAsl HEMOJIApHAs W MOJIApHAs, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHusi KOBAJIEHTHOM XHMMHUYECKOW CBsi3W (OOMEHHBIH W JOHOPHO-
aKkLeNnTOpHbIN). BomoponHas cBA3b. BalleHTHOCTb. ONEKTPOOTPHULATENBHOCTD.
Crenenb okucnenusi. MOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJIPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MTOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PELIETKH.



[TonsaTe o aucnepcHbIX cucremax. VCTMHHBIE M KOJIJIOMJHBIE PAacTBOPHI.
MaccoBas 10714 BELIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKHUX COEMHEHU. Howmenknarypa
HEOPraHMYECKUX BelECTB. ['eHeTnueckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAISKAIINX K PA3ITMYHBIM KJIACCaM.

Xumuueckass  peaknus. Knaccupukanms  XUMHYECKMX  pEakIuid B
HEOPraHWYECKONW M OPraHMYeCKOM XUMHUM. 3aKOH COXPaHEHMS MacChl BEUIECTB,
3aKOH COXPAHEHMS U MPEBPALCHUS YHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3MyHbIX (akTopoB. OOpaTuMbie
peakuuu. XUMHUYECKOE paBHOBecHEe. DaKTOpPhl, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle Ilarense.

DnexkTponuTnyeckas auccornuanus. CuipHbIE U cliabblie 2yIeKTpoauThl. Cpeaa
BOJIHBIX paCTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsS BEIIECTB M WX MPEBPALLCHUI:
neMoHctparus Tabnun «llepuoauueckas cuctema XxuMuueckux saemeHToB Jl. U.
MenneneeBa», U3ydyeHHE MOJIENIE KPUCTAUIMYECKUX PEIIETOK, HAOMIOACHUE U
OTNMCaHUE JIEMOHCTPALIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3iokKEHUE MEPOKCHUIA
BOJIOpPOJa B MPUCYTCTBUM KaTalnu3aTopa, ONPEACICHUE CPEIbl pAaCTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCATBHOTO HHANKATOPA, PEAKIIMK HOHHOTO OOMEHa), MPOBEJICHUE
npakTuueckoil padboTsl «BiusiHue pa3nuuHbix (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
pEAKLINIY.

PacuérHbie 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMHYECKHX pPEaKOWi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHI C HCIIOJIb30BAHUEM ITOHATHS «MACCOBAS NOJIS
BEIIIECTBAY.

Heopranuuyeckass XuMus

Hemeraiuibl.  Ilomoxkenue HemertanmnoB B llepuonnueckon  cucreme
xumuueckux anemeHToB JI. M. MenneneeBa u 0COOGHHOCTH CTPOEHHUSI aTOMOB.
duznueckue CBONCTBA HEMETAIOB. AJUIOTPONUS HEMETaIIoB (Ha mpuMepe
KHCII0poJia, cephl, pocdopa u yrieposa).

XWUMUYECKHE CBOMCTBA BAXHEUIIMX HEMETAIJIOB (TAJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoma W KpeMHHs) M HMX  COCAUMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPHKAIIUX KUCTOT, BOJOPOJAHBIX COCTUHEHMUI).

[IprMeHeHrne BaXKHENIIINX HEMETAIIIIOB U UX COCIMHEHUM.

Merannel. Ilonoxenne MeramnoB B Ilepruoandeckoil cuctemMe XUMHYECKUX
sanemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
aToMoB MeTaioB. OOmue ¢gusnmdyeckue coiicTBa mMeTamiaoB. CIlaBbl METAJJIOB.
DIIEKTPOXUMHUUECKUN psii HATPSKEHUN METAJIOB.



XUMHUYECKHUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUH, Kaauil, KalblUM,
MAarHuii, ATIOMUHUN, [IUHK, XPOM, JKEJI€30, M€JIb) U UX COCITMHEHHUII.

OO6mume crnocoObl MoydeHus: MetayuioB. [IprMeHeHrne meTamioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIE METOJIbl H3YYEHHMS BEIIECTB W HX MPEBpAIICHUMN:
M3yUYCHHE KOJUICKIIMM «MeTamibl U CIUIaBbl», 00pas3ioB HEMETAJIOB, pPEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/lad, HAOJIOJCHUE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUAPOKCUIA ATIOMHUHUS C PacTBOpPaMHU
KHCIIOT U TIeJIoYei, KaueCTBEHHbIE PEaKIINU Ha KaTHOHBI METAILJIOB).

PacuéTHblie 3agaun.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBa, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUH BEIICCTB,
pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUH, €CIU OJTHO
W3 BEIIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMum B oOecCeYeHUN DKOJOTMYECKOM, IHEPreTUUECKOW M MUIIECBOM
0€301MacHOCTH, Pa3BUTUU MeAULMHBL. [lOHSATHE O HAy4HBIX METOJaxX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHUH.

[IpenacraBnenus 00 OOMMX HAYYHBIX TMPHHIUMIAX  TPOMBIIIIEHHOTO
MOJIY4YCHUS BaXXHEHIIINX BEIIECTB.

YenoBek B MHpPE BEIIECTB M MAaTEPUANIOB: BaXHEHIIHUE CTPOUTEIIHHbBIC
MaTepualibl, KOHCTPYKIHUOHHBIC MAaTEpUANIbl, KpPACKH, CTEKJIO, KepaMuKa,
MaTepUaNIbl JJI SJICKTPOHUKH, HAHOMAaTEepHaJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIE
yI00peHus.

XuUMHSLT U 3I0POBbE YEJIOBEKA: IPAaBWJIAa HCIIOJb30BAHUS JIEKAPCTBECHHBIX
mpenapaToB, MpaBuiia 6€30MacHOr0 UCII0JIH30BaHMS TIPenapaToB OBITOBONM XUMUH B
MOBCEIHEBHOM KU3HM.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXNnpeIMEeTHBIX  CBSI3€ Tpu  U3yuyeHUH oOmed u
HEOpraHn4yeckor xuMuu B 11 Kiacce OCyHIeCTBIACTCA Yepe3 UCIOJIb30BaHUE KakK
OOIMMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUH, SBISIOIIMXCS
CUCTEMHBIMHU JIJIS1 OTAEIBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSATHS: HAay4dHbIM (PaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTEe3, Kilaccuukamus, TEepUOJANYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEITUPOBAHUE, U3MEPEHUE, SIBIICHUE.

du3uKa: MaTepus, YHEPrus, Macca, aToM, DJIEKTPOH, NIPOTOH, HEUTPOH, HOH,
M30TOIM, PAAUOAKTUBHOCTh, MOJIEKYJIA, YHEPTE€TUYECKHIl YPOBEHB, BEUIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHE BeIeCcTBa, (PM3WUECKHE BEIUYUHBI U CAUMHUIIBI UX
WU3MEpPEHUsI, CKOPOCTb.



buonorusi:  kierka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOMIaeMble, TOIUIMBO,
pecypcehl.

TexHomorus: XUMHUYECKasi MPOMBIIIICHHOCTh, METATYPIHsl, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTepUATIOB, CEJIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, MUIIEBas
MPOMBIIIEHHOCTh,  (hapMaleBTU4YecKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TMpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHajoB,
AJIEKTPOHHAs! TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMKW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
oOyyYarolMMHCSl MpPOrpaMM CpeaHero oOmero o00pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM U MNpeAMETHbIM). HaydHOo-MeTOAMYEeCKOW OCHOBOW  JJid
pa3pabOTKH TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS IMPOTPAMM CPEIHEr0 OOIIeTO
00pa3oBaHUs SABISAETCS CUCTEMHO-/ICSTETLHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHCTEMHO-AEATEIILHOCTHBIM IMOJIXOA0M B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS MpeameTa «XUMHS» Ha YPOBHE CpPEIHErO
00111eT0 00pa30BaHMsI BBIJEIEHBI CIEIYIONINE COCTABISAIONINE:

OCO3HAaHHE OOYYaIOIIMMHUCSI POCCHUUCKONW TPakJIaHCKOM HUIAESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJIMYMEe MOTHUBAIIMHU K 00YUCHHIO;

1[eJICHAINIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIN JTMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAIUIIUi 6a30BOM HAYKU XUMHUH;

TOTOBHOCTh W CIHOCOOHOCTh OOYYaloIIMXCsl PYyKOBOJCTBOBAThCS B CBOEHU
NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEMEe XUMMHUYECKOT0 00pa30oBaHus;

HaJIM4KMe MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh
LEIU U CTPOUTD >KU3HECHHBIEC MIJIaHBI.

JInuHOCTHBIE pE3yJbTaTbl OCBOCHHS IpeaAMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE YYEOHOM U BOCIUTATENIBHOM JEATEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U ujeallaMu POCCUUCKOTO TPAKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBUJaMH  TOBEACHHS,  CHOCOOCTBYIOIIMMH  TMpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTHUSI UM HPABCTBEHHOIO CTAHOBJIICHUS JIMYHOCTH
00yYaronuxcs.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS IMpeaMera «XUMHUS»  OTPaxaroT
cOPMUPOBAHHOCTh ONbITA IO3HABATEIBHOW W MPAKTUYECKOW JIE€ATENbHOCTH
00yyYaroluxcs Mo peain3aliy NPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
YJacTH:

1) rpaskIaHCKOro BOCIMTAHUSA

OCO3HaHMs1 00YUYAIONIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEMH,
YBOKEHHUSA K 3aKOHY U MPABOMOPSAJIKY;

MPEJCTABIEHUS O COIMAJIBHBIX HOpPMAax M TMpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOU TBOPYECKOU JIEATEITHHOCTH IPH CO3IaHUN YICOHBIX
MIPOEKTOB, PEIICHUH YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4, BBIMTOTHEHHH XUMHYECKUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apTyYMEHTHI JPYTHX NPU aHAIM3€ Pa3INYHbIX BUJOB YUEOHOU JEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS:

[ICHHOCTHOTO OTHOIIEHHWSI K HWCTOPUYECKOMY W HAYYHOMY HACIIEIHIO
OTEYECTBCHHOUN XUMUMU;

YBOKEHHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTHUECKOTO
NPUMEHEHHUS! XUMHUH, OCO3HAaHUS TOTO, YTO JOCTIDKEHHUS HAYKH €CTh pe3yJbTar
JUINTETBHBIX ~ HAOJIOJCHUHA, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IIOWCKOB,
MOCTOSIHHOTO TPyJa YYEHBIX U MPAKTHKOB,

MHTEpeca 1 MO3HABATENbHBIX MOTHBOB B TIOJyUYE€HUH U MOCIEAYIOMIEM aHaTH3e
uHGOPMAINH O TIEPEIOBBIX TOCTHKEHHUIX COBPEMEHHOM OTEU€CTBEHHON XUMUM;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMHU SBIICHUSMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATHh CBOE MOBEIEHHE W IMOCTYNKH CBOMX TOBApHUIICH C
MO3UIMH HPABCTBEHHBIX W TPABOBBIX HOPM W OCO3HAHWE TOCIEACTBUI ITHX
MOCTYTIKOB;

4) opmupoBaHus KYJbTYPbI 310POBbi:

MOHUMAaHMS I[EHHOCTeH 370pOBOTO W Oe3zomacHOro oOpasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHM3MYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

coOMtofieHusl TpaBwil 0e30MmacHOTO OOpalleHHus C BelIeCTBAMU B OBITY,
MIOBCETHEBHOW KU3HU U B TPYAOBOU NEATEIBHOCTH;

NOHMMAaHUSl IICHHOCTH TPaBWI WHIUBUAYATHHOTO U  KOJUJIEKTUBHOTO
0e30macHOro MOBEACHUS B CUTYAIHAX, YTPOKAIOMIUX 3T0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUN M HENPHUATHS BPEIHBIX MPUBBIUEK (yMOTpeOIeHuUs
aJIKOTOJIsI, HAPKOTUKOB, KYpPEHHUS);

5) Tpy/10BOTro BOCIIUTAHUS:

KOMMYHHKATHUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTEIbCKON
AEATETbHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW W  JPYrHMX BHJAX
AESITEeTbHOCTH;

yCTaHOBKM Ha aKTHBHOE Yy4YacTHE B pEUICHHH MPAKTUYECKUX 3a7ad
COLIMAJIbHOM HampaBIEHHOCTH (B paMKaxX CBOEro Kiiacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YyYECHHIO MPOGECCHil pa3IMyHOro poja, B TOM
YHUCJI€ HAa OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYIOBOU A€ TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUIYAIbHON TpPaeKTOPUH
oOpa3oBaHus, Oynaymield mpodeccuu W peanu3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € Y4YETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUM, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4YeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU IIeJIECOO00Pa3HOr0 OTHOIICHUS K TPUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHHUS )KU3HU HA 3EMIIE;

MOHUMAHHUS TJIOOAIBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIUSHUSA
AKOHOMHUYECKUX MPOLECCOB HA COCTOSAHUE MPUPOTHON U COLIMATBHON CPEIbL;

OCO3HaHUs HEOOXOJIWMOCTH HCIOJIb30BAaHUSA JOCTHKEHUUW XUMHH IS
pELIEHNS BONPOCOB PALMOHAIBHOTO IPUPOAONIOIB30BaHNS;

AKTUBHOTO HENPUATUS JICMCTBUM, NPUHOCAIIUX BpEll OKpYKaroleh
MIPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIArONMPUSATHBIE IKOJOTMYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JEHCTBUNA U PEAOTBpaIlaTh UX;

HaJIM4YUsl Pa3BUTOTO IKOJOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIpaBJIE€HHOCTH, YMEHHUS
PYKOBOJCTBOBATHCSI MMHU B ITO3HABATEJIIbHOM, KOMMYHMKATHBHOW W COLMUAIIBHOU
MpakTUKe, CHOCOOHOCTM M YMEHHS AaKTHBHO HPOTUBOCTOSITh HJIEOJIOTUU
xemohoouu;

7) LUEHHOCTH HAYYHOTIO NO3HAHUSA:

chOpPMHUPOBAaHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTUKY;

NMOHUMAaHUS CHenuUKH XUMHH KaK HayKd, OCO3HaHUsA e€ poiu B
GbOpMUPOBAHUU PANMOHAIHHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYKaroleM MHUpPE Kak O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M penieHuu NpoOjeM COXpPaHCHUS
MPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAUYUMOCTU XHMHUHU IS  COBPEMEHHOM
IUBWIN3AIMU: B €€ TYMaHUCTUYECKO HAIPABJIEHHOCTH U BXXHOU POJIU B CO3/IaHUU
HOBOM 0a3bl MaTepUalbHOM KyJIbTYphl, pEHICHUU TJIOOATBHBIX MpPOoOIEM
YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOW, MUILIEBONH U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, O00ECIICUCHUH YCIOBUMN
YCIHENTHOTO TPY/ia U DKOJIOTUYECKH KOM(OPTHOM KU3HU KaXI0T0 YJieHa 00I1eCTRa;

€CTECTBEHHO-HAyYHOM TpPaMOTHOCTH: TOHUMAaHUsl CYIIHOCTA METOJI0OB
MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
MoJiyyaeMble 3HaHUS JJIsl aHAIN3a U OOBSICHEHUS SIBICHUN OKPY KaIOIIEero Mupa u



MPOUCXOASIINX B HEM U3MEHEHUMN, yMEHUs JienaTh 000OCHOBaHHBIE 3aKIIIOUECHHS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbIO MOJIYYEHHS! JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO MCIIOJIb30BATh XWMUYECKUE 3HAaHUS s
pelieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYyaIUX;

MHTEpECa K MMO3HAHUIO U UCCIIEN0BATENBCKON IEATEIBHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENpepbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSAM TpyJAa B pa3iudHbIX chepax npodeccrnoHanbHOU
JEATEIBbHOCTH.

METANPEIMETHBIE PE3YJIbTATHBI

MeranpeamMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeHero oouiero o0pa3oBaHus BKIOYAIOT:

3HaUMMble  JIsE  (OPMUPOBAHMS ~ MHUPOBO33pEHUsT  OOyyaroumuxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOICHAYUYHbIE TOHATHS, OTpa)karoIiue
[EJIOCTHOCTh HAyYHOW KAapTUHBI MHpa W CHENU(UKYy METOJOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPIHUs, SBIICHUE,
MpOIIECC, CUCTEMA, HAYUHbIH (PaKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIIEAOBAHUE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalbHble yueOHbIEe NeWCTBUS (MO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,

PEryJIATUBHBIE), obOecrieurBaroIINe dbopmupoBaHue (GyHKIMOHAIBHOM
I'PaMOTHOCTHU U COITMAIBHON KOMITIETEHIIUH 00YyYarOIUXCsl;
CIIOCOOHOCTH oOydJaromnmxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS W YHUBEPCAIbHBIEC YUeOHBIC
NENUCTBUS B TO3HABATEIBHON U COLIMAIBLHON MPAKTHUKE.

MeranpeamMeTHble pe3yabTaThl OTPaXalOT OBIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEIBHBIMH, KOMMYHHUKATHUBHBIMH W  PETYJIATUBHBIMU
JICUCTBUSIMU.

Osaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMO3HABaTEeJIbHbIMHU
JefiCTBUSIMM :

1) 6a30Bble JJOorNYecKue AelicTBUS:

CaMOCTOSITENILHO  (OPMYJIMPOBaTh W aKTyaJu3upoBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEACNATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C TOCTABICHHBIMH LIEISIMU;

HCIOJIb30BAaTh MPU OCBOCHUW 3HAHUU MNPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TOHATUM M YCTAHABIMBATh HUX B3aHMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS 11 OOBSICHEHUSI OTACIbHBIX (haKTOB U
SIBIICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUM Il KiIacCU(UKAUU BEIIECTB U
XAMHUYECKUX PEAKIINN;

yCTaHaBIMBATh MNPUYUHHO-CIECICTBEHHBIE CBA3M MEXKIYy H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXKIeHUs (MHIYKTUBHBIE, JEIyKTUBHBIC, IO
aHAJIOTWH), BBISBISITh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B pPaccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKTIOUCHHS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMHUHU CUMBOJIMUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICNIbHBIC MPECTABICHUS — XUMHUECKUN
3HaK (CUMBOJI) AJIeMEHTa, XUMudeckas Gopmylia, ypaBHEHUE XUMUYECKON peakiuu
— MPU PEIICHUU Y4YEOHBIX MO3HABATENBHBIX M MPAKTUYECKHUX 3a7ady, TPUMEHATH
Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHHUS JJIS BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIMI.

2) 0a3oBbIe MCCIEN0BATEIbCKHE 1€ CTBUS:

BJIAJETh OCHOBAMHU METOJOB HAyYHOIO MO3HAHUS BEIIECTB U XUMHUYECKHX
peaKLIui;

dbopMyJIMPOBATh LEJU U 33]]a4U UCCIEA0BAHUS, HCIIOJIH30BATh IOCTABICHHBIC
U CaMOCTOSITENBHO CGHOPMYJIHPOBAHHBIE BOMPOCHI B KAauye€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTHU
BBICKA3bIBAEMBIX CYKICHUMH;

BJIAJECTh HABBIKAMU CaMOCTOSITENIBHOTO IUIAHHUPOBAHUS M IPOBEACHUS
YYEHUYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJIOM
mpolecca, CaMOCTOATENBbHO IPOTHO3UPOBATH €ro pe3yibTar, (HOopMyIUpPOBAThH
0000IIIEHUST U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB MCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOCIIAHHON paboTe;

npuoOperarh OMNBIT YYEHHYECKOM MCCIEAOBATEIbCKOW H  MPOEKTHOU
JESTEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHHS MPAKTUUECKUX 3aa4, IPUMEHECHUIO PAa3IMUYHbIX METOJI0B
MO3HAHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHUKAX HHPOpManuu (HAy4HO-
MOMyJIsIpHAs JIUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE MOCOOMS,
pecypcbl MHTEpHETA), aHATM3UPOBAaTh WH(DOPMAIMIO Pa3IMYHBIX BUAOB U (opMm
MpeACTaBICHUS, KPUTHUYECKU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTE;



dbopMyJIHpPOBaTh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOMN I BBINOJHEHUS y4eOHBIX 3aaad
OIIPEAECIEHHOIO TUIIA;

pruoOpeTaTh OMBIT MCIOJIB30BaHUSA HHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHM U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITCILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMy  MOpEACTaBICHUS
uHpopManuu (cxeMbl, TpaQuKH, TUarpaMMbl, TAOTHUIIbI, PUCYHKHU U JAPYTHUE);

WCIIOJIb30BaTh HAYUYHBIH SI3bIK B KAYECTBE CPECTBA MTPU pabOTe ¢ XUMUYECKOU
uH(popManuel: NMPUMEHSATh MEXIpeAMeTHbIe ((PU3HUECKUEe U MaTeMaTU4eCcKue)
3HAKU U CUMBOJIBL, (hOPMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKUE CpEJICTBA
HArJsS,THOCTH.

OBJ1ajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€iiCTBUAMHU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUW TEMBI B XOJ€ Juaiora u/uiu
JTUCKYCCHU,  BBICKA3bIBaTh  HJeH, (GOPMYJIHUpPOBATh CBOM  MIPEIJIOKCHUS
OTHOCHUTEIBHO BBITIOJHEHUS MPEIIOKEHHON 3a/1a4H;

BBICTYNIaTh C IPE3CHTAUHEH pPE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHHUKAMM ITPU BBITTOJIHEHUH
XUMUYECKOTO JKCIEPUMEHTA, MPAKTHUECKONW PabOThl MO MCCICIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, peAIM3alMu y4eOHOTo MpoeKkTa U (HOPMYJIUPOBATH BHIBOIBI
MO pe3yJibTaTaM MNPOBEJAEHHBIX HMCCIEAOBAHUN MYTEM COTJIACOBAHUS ITO3WIAU B
X0/1€ 0OCYKJIeHHsI 1 0OMEHa MHCHUSIMH.

OBJ1aleHHe YHUBEP CAJbHBIMHU PEryJATUBHBIMY JeHCTBUAMMU:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBISATH CBOK ITO3HABATEIBHYIO
NEATEIbHOCTh, ONpeneNsas €€ Leau W 3aJadyd, KOHTPOJIMPOBATH M IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpejlaraéMblii  aJTOPUTM JACHUCTBUN TIpU
BHITIOJIHCHUW YUYEOHBIX M HCCIEIOBaTENbCKUX 3aj]a4, BbIOMpaTh Haubosee
3 PEeKTUBHBIN C€MOCOO UX pelIeHUS C Y4ETOM TOJyYEHHUsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIIbHOCTA HA OCHOBE CaMOaHAJIN3a U
CaMOOILIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbie pe3ydbTaTbl OCBOCHUS Kypca «OpraHuyeckas XUMUSD)
OTPAXKAKOT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUH O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIU XMMHH B IO3HAHUM SIBJICHUN OPUPOIBI,



B (OpPMHUPOBAHUU MBIIUICHUS W KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JJIsl pEeIICHUsS] MTPAKTHUECKUX 3a/1a4 M DKOJIOTUYECKH
000CHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IPUPOIHON Cpee;

BJIAJICHUE  CUCTEMOW  XHWMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIOJIaralomie TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, JJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJia, BAJIGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTD, XUMUYECKAs
CBsI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISpHas
Macca, MOJISIPHBIA 00bEM, YIIIEPOIHBIN CKelleT, GYHKIIMOHATbHAS TPYIINa, paauKal,
M30MEpHS, U30MEPBL, TOMOJIOTUYECKHUH P, TOMOJIOTH, YIJIEBOIOPOIbL, KUCIOPOI U
a30TCOJEpIKAILME COCAMHEHMs, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS); TECOPUUM U 3aKOHBI (TEOpUsS CTPOCHUS
oprannyeckux BemiecTB A. M. ByTnepoBa, 3aK0H COXpaHEHHsS] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN SA3bIK XWUMHUHM; MUPOBO33PEHUYECKHUE 3HAHUS,
Je)Kalye B OCHOBE IMOHUMAHUS MNPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJIOTUYECKUE CBEACHUS O CBOMCTBAax, COCTaBe, MOJYYEHUU U
0€3011acCHOM HCIOJIb30BAHUU BAXKHEMIIMX OPraHMYECKUX BELIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTU YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBISBISATh XapaKTepHbIE IMPU3HAKU TMOHSTHIA,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU
OIIMCAHUU COCTABA, CTPOEHHUS U MPEBPALICHUN OPraHUYECKUX COECIUHECHUN;

c(OPMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIsi
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl OpraHMYecKMX BEIIECTB W YPAaBHEHUH XUMHUYECKHX pPEaKIHil,
W3rOTABIMBATh MOJENU MOJIEKYJ OPraHMYECKUX BEIIECTB JUIS WJUIKOCTPALMU KX
XUMHYECKOT'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHUSI;

chOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJlaccy/rpynne coeAuHEeHU (YriaeBOAOpOMAbl, KHCIOPOJ M a30TCOJAEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COCJAMHEHUs), JlaBaTh WM Ha3BaHUS IO
cuctematnueckoir Homenknarype (IUPAC), a Takke NmpuBOIUTH TPUBUAIbHBIC
Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEHIECTB (ITWICH, MPOMHIICH, AalleTUJICH,
ATUJIEHTJIUKOJIb, TIULEPUH, (heHod, (opMalibAEerull, alueTalblerul, MypaBbUHAS
KHUCJIOTa, YKCYCHAs KMCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsA KUCIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, IeJIII003a, TIUIUH);

chOpMUPOBAHHOCThL YMEHHUSI OMNPENEIATh BHUABI XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KPATHHIE);

chOpMUPOBAHHOCT, YMEHHSI TPUMEHSITh TOJOXKEHUS TEOPUHU CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa /st 00bsCHEHHS] 3aBUCUMOCTU CBONCTB
BELIECTB OT UX COCTAaBa U CTPOECHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3UUECKUE
W XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTAaBUTENICH pa3IMYHBIX KJIACCOB
OpraHWYecKHUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPOMIICH, alleTUIIeH, OyTaaueH-1,3,
MeTmiOyTaaueH-1,3, 63051, METaHOJI, 3TaHOJ, ATUJICHTJINKOJIb, TIHIEPUH, (HEHOT,
aleTanbJerua, MypaBbUHasl U YKCyCHasi KUCIIOTHI, TJIFOKO3a, KpaxmMall, IeJUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh M'€HETHUECKYIO CBS3b MEXAY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIUi C MCIOJb30BAHUEM
CTPYKTYPHBIX (OPMYII;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOYHUKH YTJIEBOJOPOHOTO
CBIPbst (HEPTh, IPUPOJIHBIN T'a3, YroJib), CIOCOOBI UX MepepabOTKU U MPAKTUYECKOE
MPUMEHEHUE MPOYKTOB MepepadoTKH;

chOpPMUPOBAHHOCT, YMEHUN TPOBOJUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WU MPOAYKTa
PEaKIIMK [0 U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOIYKTOB PEAKIUN);

chOpMHUPOBAaHHOCTh YMEHHUM BJIAJIETh CUCTEMON 3HAaHMM 00 OCHOBHBIX
METOJaX Hay4YHOTO MO3HAaHMS, UCIOIb3YEMBIX B XUMUU IIPU U3YUYEHUU BEILECTB U
XUMHUYECKUX SIBJICHUH (HaOII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIC XHWMHUYCCKHE 3HAHUSA Ui TPUHATUS PEIICHHH B
KOHKPETHBIX KMU3HEHHBIX CHUTyallUsiX, CBSA3aHHBIX C BELIECTBAMHM M HX
MPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUHN COOJIOAAaTh MpaBUia MOJb30BAHUS XUMUYECKON
MoCyJIol U J1abopaTOpHBIM O0OPYyJAOBaHHMEM, a TakKXe IpaBuiia OOpalieHHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU IO BBIMOJIHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCT, YMEHHUM TUIAHUPOBATH U BBIMOJHITH XUMHUYECKUH
AKCIIEPUMEHT (TMPEBPAIICHUSI OPTAHUUECKUX BEIIECTB IPU HArPEBAaHUU, MTOTYyUYCHHE
ATUJICHA U U3yUYE€HHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTAaHUYECKUX BEIECTB,
JieHaTypalusi OEIKOB MPU HATPEBAHU U, IBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKU OE€30MaCHOCTH MpHU OOpAlllEHHH C BEIIECTBAMH H
7a00paTOpHBIM  00OpPYJAOBaHUEM, TMPEACTABISATH PE3YyJIbTaThl XUMUUYECKOTO
JKCIIepUMeEHTa B (opMe 3amucu YpPaBHEHUH COOTBETCTBYIOIIMX pEaKIUil Hu
(GbopMyIHPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpMUPOBAHHOCT, YMEHHH KPUTHYECKA AaHAJIU3UPOBATh XUMHUUYECKYIO
uHpopManuio, TMOJIy4aeMyK U3 pPa3HbBIX HCTOYHUKOB (CpEeACTBa MacCOBOU
uHdopmanuu, HTEpHET U APYTUX);

chOpMUPOBAaHHOCT, ~ YMEHUM  coOntomarh  IpaBujia  AKOJIOTHYECKU
1[eJ1€CO00pPa3HOr0 MOBEAEHUS B OBITY U TPYJAOBOM NESITEIBHOCTH B IIENISX
COXPAHEHHUSI CBOErO 370POBbSl U OKPYXAIOIIEH NPUPOIHON Cpelbl, 0OCO3HABATH



OIIACHOCTb BO3JCHCTBHUS HA KUBbIE OPraHU3MBI OIPEAECIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAasi cMbIch Tokaszatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIEHUSI W TPENOTBPALLEHUS WX BPEAHOIO BO3ACHCTBHS Ha OPraHU3M
YeJI0BEKa,;

JUIs 00y4YaromMXcsl ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbS: YMEHHUE
MPUMEHATh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX I[IO3HAHUSl BEIECTB U
XMMUYECKUX SIBJIICHUU;

JUISL CIETBIX W CIa0OBUIAIIMX OOYYaIOIMUXCA: YMEHHE HCIO0JIb30BaTh
penbedHO-ToUeuHY 0 cuctemy obGo3HaueHuit JI. Bpaiins mis 3anmucu XUMHUYECKUX

dbopmyr.
11 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAXKAIOT:

chOpMUPOBAHHOCTh  NPEACTABICHUNA: O XHMHYECKOH COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBIICHUI PUPOJIbI,
B (OpPMHUPOBAHWUU MBIIIJICHUS W KYJIbTYPbl JIMYHOCTH, €€ (YyHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUsS] MPAKTHUYECKUX 3a/a9 M IKOJIOTHYECKU
000CHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IPUPOIHON Cpee;

BIIQJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloNiie MOHITUS (XMMUYECKUM BJIEMEHT, aToM, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIM 00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKHCIIEHUS, XUMUYECKasl CBS3b
(koBaJIeHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOIHAsS), KpUCTAIIMYECKas peléTka,
TUMBl XUMUYECKUX  PEAKLHI, pacTBOp, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs JMCCOLMAIUSA, OKHUCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOW pEeaKIMy, XUMHYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON aucconuanuu, nepuoandeckuii 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTHU
IpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE INOHWMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUU, (DAKTOIOTHYECKUE CBEIECHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U OE30MaCHOM HCMOJb30BAHUU BaKHEUIINX HEOPTAaHHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKON NEATETbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBISABISATh XapaKTepHbIE IMPU3HAKK TMOHSTHIA,
yCTaHaBJIMBAaTh MX B3aUMOCBSI3b, MCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAaHUM HEOPraHWYECKUX BEIIECTB U UX MPEBpalllCHUI;

chOpMUPOBAHHOCTh YMEHUN HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
coctaBieHuss (OpMyJa BEIIECTB U ypaBHEHUM XUMHUYECKHX  PEaKIHii,



cuctematnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BELIECTB (YrapHbld Ta3, YIJIEKHCIBIM Ta3, aMMHaK, raméHas
M3BECTh, HETAIIEHAS U3BECTh, TUTHEBAS COJA, TUPUT U JIPYTHUE);

chOpMHUPOBAaHHOCTh YMEHHUH OMPEALIATh BAICHTHOCTh U CTEIEHb OKUCICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHMSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsA3U (KOBaJICHTHAs, HOHHAS, METaJInyecKas, BOJOPOHASA) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BelIecTBa (aTOMHas, MOJIEKYJsSpHas,
MOHHAsl, METAIIJINYECKas), XapaKTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHU U yCTaHaBIIUBAaTh MIPUHAJJIC)KHOCTD
HEOPraHWYECKHWX BEIIECTB MO HMX COCTaBy K ONPEACIEHHOMY KjacCy/TpyIie
COCMHEHMH (MMPOCTHIE BEIIECTBA — METAIbl U HeMETaJIbl, OKCHJIbI, OCHOBAHMS,
KHUCIIOTHI, aM(OTEpHbIE THAPOKCHUIBI, COJIN);

chOpMHUPOBAaHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOAUIECKOTO 3aKoHa [].
N. MenaeneeBa 1 AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO
Y MPOTHOCTUYECKYIO0 (QYyHKIIUH;

chOpMUPOBAHHOCT, YMEHHH XapaKTEepPHU30BaTh DJIIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1-4 mnepuonoB llepuoandeckoid CUCTEMBI
xumuuecknx sneMeHtoB J[. M. MenaeneeBa, uCIONb3ys MOHATUS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECCKUE YPOBHW», 0OBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB M WX COCIMHEHUW MO MEepuojaM M
rpynmam [lepuoguyueckoit cucteMbl XUMHYECKUX diieMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKMX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOJTBEPKJAaTh CYIIECTBOBAHWE TEHETHUYECKOM CBSI3U MEXKAY HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHU I COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINA;

chOpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIUPOBATH XUMHUYECKHUE PEAKIMU IO
pPa3IMYHBIM TPU3HAKaM (YUCIYy M COCTaBYy pEarupyrolliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCIEHHUS SJIEMEHTOB, 00paTUMOCTH
peakiny, Y4aCcTUIO KaTallu3aTopa);

chOpPMHUPOBAaHHOCTh YMEHHUM COCTABIATh YPAaBHEHHUS PEAKIUK PpPa3TUIHBIX
TUTIOB, TOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO OOMEHa, YUYUTHIBas
YCJIOBHUSI, TPU KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA;

chOpMUPOBAHHOCT, YMEHHI TMPOBOJAUTh PEAKIIMU, TOJTBEPIKIAIOIIHEC
KAQueCTBEHHBI COCTaB PAa3JIUYHBIX HEOPraHMYECKUX BEIIECTB, pPAaCIO3HABAThH
ONBITHBIM MyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;



chOpMUPOBAHHOCT, YMEHHMH  pPAaCKpPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIX PEaKUUN MOCPEACTBOM COCTABICHUS JIEKTPOHHOrO OajaHca
ITUX PEaKLUK;

chOpMUPOBAHHOCTH YMEHUI OOBSICHATHh 3aBUCUMOCTb CKOPOCTH XUMHUECKOM
peakiny OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO paBHOBECHS
B 3aBUCHUMOCTH OT BHeEIIHero Bo3zzaeiicTus (mpunuun Jle larense);

chOpMUPOBAHHOCT, YMEHHH XapaKTepu30BaTh XUMUUYECKHE TPOIIECCHI,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYy4YEeHHUsI CEpHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUNM 00 OOIIMX HAYYHBIX MNPHUHIUNAX U
HKOJIOTUYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOJICTBA;

chOpMUPOBAHHOCT, YMEHHUM MPOBOJUTH BBIYUCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACCOBas J0JIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHH Ta30B IPHU
XUMUYECKHX pEaKIUsAX, Macchl BelllecTBa WM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIUU
BEILIECTB, TEIUIOBOrO 3(pdeKTa peakliMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILIECTB, PEBPAILICHUS U COXPAHEHUS YHEPTHH;

c(OpMHUPOBAHHOCTh YMEHUH COOMIOAAThH MPaBHIIa MOJIb30BAHUS XUMHYECKON
MoCyJI0i W 7a00OpaTOpHBIM OOOpPYJIOBaHHEM, a Tak)Ke MpaBuiia OOpalleHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OMBITOB;

chOpMUPOBAHHOCT, YMEHHUM TUIAHUPOBATH U BBIMOJHITH XWMHUYECKUH
AKCIIEpUMEHT (pa3ioKeHUe MepOoKCHIa BOAOPOAAa B MPUCYTCTBUU KaTaln3aropa,
ONpENIeJIEHUE Cpeldbl PacTBOPOB BEIIECTB C IOMOILIBIO YHHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEeakluH,
peakMd MOHHOTO OOMEHa, KaueCTBEHHBIE peakiuu Ha cyibdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
teMam «Mertamaey U «Hemerannae») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30MmacHOCTH IpU OOpaleHUH C BEIleCTBAMH U J1a0OpaTOPHBIM 000PYI0BaHUEM,
NPEICTaBIATh PE3yJIbTaThl XUMUYECKOTO OJKCIepuMeHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOIIMX peakluii ¥ POpMyIupOBaTh BBIBOIbI HA OCHOBE ATUX
pe3yJIbTATOB;

chOpMUPOBAHHOCT, YMEHHI KPUTHYECKA AaHaIU3UPOBATH XUMHUUYECKYIO
uH(popMalnio, MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOM
KOMMYHUKanuu, HTEpHET U Apyrux);

chOpMUPOBAaHHOCT, ~ YMEHHUUM  coOntomarh  IpaBuUjia  AKOJIOTHYECKU
1e1eco00pa3HOro MOBEAEHUST B OBITY U TPYJIOBOM JEATEIBHOCTH B LEISAX
COXpaHEHMsI CBOErO 3JI0pPOBbsl M OKpY’XKarolled MPUPOJHON Cpelibl, 0CO3HABATh
OMAacCHOCTh BO3/ICHCTBHUSI HA JKMBbIE OPTaHU3MBbI ONPEAEAEHHBIX BEIIECTB, TIOHUMas



cmbeicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax CcHocoObl yMEHBIICHUS H
MPEIOTBPALLECHUS UX BPEIHOTO BO3JACUCTBUS HA OPraHU3M YEI0BEKA;

JUIs 00y4YaroIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAaHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUSl BEIIECTB U
XMMUYECKUX SIBJIICHUU;

JUISL CIIETBIX M CIa0OBUIAIIMX OOYYalOlIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHY 0 cuctemy obGo3HaueHuit JI. Bpaiins st 3anmmMcu XUMHUYECKUX

dbopmyr.



TEMATHUHYECKOE IINIAHUPOBAHHUE
10 KVIACC

KonuvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Ne n/mn Kontpoabneie | IIpakTtuyeckne
NporpaMmbIl Bcero o0pa3oBaTeJibHbIEC
padoThI padoTbI pecypes!
Paspnen 1. TeopeTnyeckue 0CHOBBI OPraHU4eCKOM XUMHH
[Ipeamer oprannyeckon xumuu. Teopus
1.1 CTPOEHUS OPraHMUYECKUX COEAUHEHUN A. 3
M. bytnepona
Hroro no pazgeny 3
Pasnen 2. Yriesogopoasl
2.1 [IpenenbHble yrieBogOPO bl — alKaHbI 2
59 HenpenenpHele yriaeBonopoabl: alKeHsl, 6 1
aJIKaJMEHbI, ATIKUHbI
2.3 ApoMaTuyecKkue yriieBo0pOIbl 3 1
54 [IpupoaHbIE HICTOYHUKY YTIIEBOJIOPOAOB U )
ux nepepadoTka
Uroro no pazneny 13
Pa3zgea 3. Kucinopoaconepaxamnue oprannyeckue coelMHeHus1
3.1 CrupTtel. Denon 3
30 Anbpaerunsl. KapOoHOBBIE KUCIIOTBHI. 7 1 1
CnoxHbIe 3pupbI
3.3 VYrnesoapl. XKupsbl. 3




Htoro mo pazgeny 13
Pasnen 4. Azorconep:kamye OpraHu4ecKue coeMHeHn s

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znea S. BoicokoMoJiekyJISIpHbIE COCAUHEHUS

5.1 [Inactmaccsl. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIACC

KonuvecTBo yacos JIEeKTPOHHBIE
HaumeHoBaHue pa3eioB U TeM undposbie
Ne n/m P Kontpoabnbie | IlpakTHyeckue (udpp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTtnyeckue 0CHOBbI XUMHH
Crpoenne atoMoB. Ileprnoanuecknii 3aK0H
1.1 u [lepuonnueckas cucreMa XUMUYECKHUX 3
anemenToB [. . Menaeneena
12 Crtpoenue BemecTBa. MHOTOOOpasue )
' BEILIECTB
1.3 XUMHUUYECKUE PEaKIIUN 8 1 1
Uroro no pazgeny 13
Pa3znen 2. Heopranuyeckasi xumusi
2.1 Merauibl 6 1
2.2 Hewmeramnmns 9 1 1
)3 CBs13p HEOPTraHUYECKHUX M OPraHUYEeCKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3gen 3. Xumud u ;Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoJabHbie
Bcero P
padoTbI

IIpakTHYyeckue
padoThl

Jara
U3y4YeHHsl

DJIEeKTPOHHbIE
uugpoBbie
o0pa3oBaTte/ibHbIE

pecypcsl

[Ipeamer oprannyeckon xumum, eé
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpoeHHUsI OPraHUYECKUX
coequHennii A. M. bytiepoga, eé
OCHOBHBIE MOJIOKECHUS

[IpencraBnenue o kinaccupuKaum
oprannveckux BemecTB. HomeHkmarypa
(cucTematuyeckas) U TPUBUAIIbHBIC
Ha3BaHHUA OPraHUYCCKHUX BCHICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUU PAJL

Meran u 3TaH — npocTenme
MIPEACTABUTENM AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOICTBA

OTUJEH U NPONUJIEH — MPOCTEUIINE
IIPEACTABUTENH AJIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilonyuenue
STUJIEHA U N3YYEHUE €r0 CBOMCTBY

Ankaguensl. byraguen-1,3 u
meTunOyTaauen-1,3. Ilonydenue
CUHTETHYECKOI0 Kay4dyKa U pEe3HHbI




10

AJKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOEHUs1, TOMOJIOTMYECKUH PsijI.
AneTnies — NpocTenni
NPeICTaBUTEINb ATKHHOB

11

Brruncnenus 1o ypaBHEHHIO XMMUYECKOM
peakuuu

12

Apensl: 6eH301 1 TONTyol1. TOKCHYHOCTD
apeHoB

13

['eneTnyeckas cBA3b YIJIEBOJOPOJIOB,
MpUHAAJICKALUX K Pa3IUYHBIM KJlaccam

14

[IpupoaHbIE HICTOYHUKY YTIIEBOJOPO/IOB:
NPUPOIHBIN ra3 U MOnyTHbIE He(PTHbIC
rassl, He(Tb U MPOIYKTHI €€ mepepaboTKu

15

[IpupoHbIe HCTOYHUKH YTIIEBOAOPOIOB:
NPUPOIHBIH ra3 U MonyTHbIE He(PTHbIE
rasbl, He)Thb U MPOIYKTHI €€ epepaboTKu

16

KontponwsHas padorta mo pazaeny
«YTIIEBOAOPOIBI»

17

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoi. BogopoaHas cBs3b

18

MHoroaToMHBIE CIIMPTHI: 3TUJICHTJINKOJIb
U TJIMHCPUH

19

@DeHOJI: CTPOEHUE MOJIEKYJIbI,
buznyecKkrue U XUMHYECKUE CBOMCTBA,
pUMEHEHHE

20

Anpaerunsl: GopMabaeTu |
areTaJbpaerua. AIleTOH




21

OIHOOCHOBHEIE TIPE/ICIIbHBIC KAPOOHOBKIC
KHCIIOTBI: MypaBbUHAS U YKCYCHAas

22

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHUCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICUMHOBAs1 KMCJIOTHI, KaK
npeaACTaBUTECIN BbBICHIUX Kap60HOBI>IX
KHCJIOT

24

MBpi1a KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JICHCTBHE

25

CoxHbIe 3pUpPbI KaK MPON3BOIHBIE
KapOOHOBBIX KUCIIOT. [ HAPOITU3 CIIOKHBIX

3¢upoB

26

Kupsl: ruaponus, npUMeHEHNE,
OuoJsioruyeckas pojib KHUPOB

27

VYrieBojapl: cOCTaB, KiacCu(UKAIISL.
Baxkneiimue nmpeacTaBUTENN: TIIHOKO34,
dpykTo3a, caxaposa

28

Kpaxmain u uemnronosa kak NpupoIHbIe
MOJIUMEPBI

29

Konrponbnas pabora o pazueny
«Kucnoponcoaepsxamme opraHndecKie
coeuHeHus»/ Beepoccuiickast
poBepovHas padbora

30

OOu1as xapakTepUCTHKA
a30TCO/IEPIKAIIMX OPTaHNYECKUX
coeauHenmit / Beepoccuiickast
poBepovHasi pabora

31

AMWHEBL: MECTUIIAMUH ¥ aHUJIMH




32

AMWHOKHCIIOTHI KaKk aM(OTepHBIC
OPraHUYEeCKUE COCAUHEHHUS, UX

OHOJIOTMYECKOC 3HAUYCHHE. HCHTI/I,Z[BI.

benkn kak npupoaHbIe
BBICOKOMOJIEKYJIAPHBIE COCIUHEHNUS

33

OCHOBHBIE MOHATHS XUMHUHU
BBICOKOMOJICKYJIIPHBIX COCI[I/IHCHI/Iﬁ

34

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCMHEHUM.
[InacTMaccsl, Kay4yyKu, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34




NOYPOYHOE IIVTAHUPOBAHHUE
11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4yacos

Bcero

KonTtpoJas
HblE
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4yeHust

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Hepeuunwvtit uncmpykmaxc no Th. Xumudeckuil
aMeMeHT. ATOM. DJIEKTPOHHAS KOHPUTYpALUS
aTOMOB

Ilepuoanueckuit 3akoH u llepuonnueckas
cucTeMa XUMu4ecKux sjieMeHnToB 1. WM.
Meneneesa, Ux CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHMHWYECKHUX DJIEMEHTOB U NX COCIMHCHUH 110
rpyImaM U nepuoaam. 3HauyeHUe NMepuoIMYECKOoro
3aKOHA U CUCTEMbl XUMHUYECKUX deMeHToB 1. 1.
MeHnpeneeBa B pa3BUTHH HAyKU

BaneHtHOCTb. DEeKTPOOTPUIIATENBHOCTD.
Crenenb okucienus. BeecTBa MOJIEKyJIIpHOTO U
HEMOJIEKYJSIPHOTO cTpoeHHsI CTpOEHUE BELLIECTBA.
XuMu4ecKas CBsi3b, €€ BUbI; MEXaHU3MBbI
00pa3oBaHMs KOBAJICHTHOMH CBsi3U. BomoponHas
CBsI3b

Krnaccudukanus 1 HOMEHKJIaTypa
HEOPraHWYECKUX COeqUHEHUN. ['eHeTnueckas




CBA3b HCOPTAaHUYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukamnus XUMUYIECKHX PEAKIIHA B
HEOPraHWYECKOW U OPraHNYECKOW XUMHUU. 3aKOH
COXpaHEHHUs MAaCChl BEIIECTB; 3aKOH COXPAHECHUS U
MIPEBPALICHUS SHEPTUH [TPU XUMUYECKUX
peaKImsax

ITonatue o aucnepcHbIx cucreMax. MicTuHHbIE 1
KOJUIOUJHBIE pacTBOpbL. MaccoBas 10115 BEIECTBa
B pacTBOpe

CxopocTtb peakuuu. OOpaTUMbIE PEaKIUH.
XHUMHUYECKOE pAaBHOBECUE

[TpakTuyeckas padora Ne 1. «Bnusiaue
pa3nuYHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOM
peaxkuum»

10

OnextponauTnueckas nuccounanus. [Touarue o
BOJIopoiHOM Toka3artene (pH) pactBopa. Peakuuun
MOHHOTO 0oOMeHa. ['uIponn3 opraHuvecKkux u
HEOPraHMYECKUX BEIIECTB

11

OKHUCIUTENBHO-BOCCTAHOBUTEIHLHBIE PEAKITUH.
[TonsiTrie 06 37EKTPONIM3€E PACIUIABOB U PACTBOPOB
coien

12

O0001eHHE U CUCTEMATU3ALIMS 3HAHUN T10
pasneny «TeopeTndecKkrue OCHOBBI XHMHUFD)

13

KonTpomipHast paboTta 1o pazuemny
«TeopeTnuecKknue OCHOBBI XUMHUH»

14

Mertaiubl, ux nosnoxenue B [lepuoanueckoit
cHCTEeMe XUMHu4ecKkux sjemenToB 1. WM.




MeH/ieneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
O6mue puznyeckre CBONCTBA METAIOB

CnnaBbl METAIUIOB. DIEKTPOXUMHUUYECKUN PsiL

15 HaIPSIKEHUH METaJIOB
XHMHYECKHE CBOMCTBA BAXKHEHUIIIMX METAIIOB

16 (HaTpuii, Kanui, KaJbIUH, MarHuid, aTIOMUHHN) U
HUX COeIUHEHUN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COeqUHEHUH

18 XuMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCIMHEHMI

19 [TpakTrueckas pabota Ne 2. "Pemenne
AKCIEPUMEHTAIIBHBIX 3aja4 10 Teme «MeTaybi»"
Hewmeramnel, ux nosoxenue B llepuoanueckoun

20 CHUCTEME XUMHUYECKHX deMeHToB /I, 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIIOB. AJIJIOTPOIUS

21 HEMETAJUIOB (Ha MpUMepe KUCIOPOa, CEphI,
dbocdopa u yriepona)

) XUMUYECKHE CBOMCTBA raJOT€HOB, CEPBI U UX
COoeqUHEHNN

3 XvMu4ecKkne CBOMCTBa a30Ta, Gpochopa u ux
COEJIMHEHU I

4 XUMHUYECKHE CBOKWCTBA YIIIEPOAA, KPEMHUS U UX
COEJIMHEHU I

)5 [IpumeHeHre BaXXKHEMIINX HEMETAJUIOB U UX

COEIMHEHUN




O000I11EeHHE U CUCTEMATU3ALMS 3HAHUMN I10 TEME
«Hewmetamb». BerarcneHus mo ypaBHEHUsIM

26 XUMHMYECKUX PEaKLUH U TEPMOXUMHUUECKUE !
pacdEThl
[Tpaktudeckas padora Ne 3. «Pemenue

27 HKCIIEPUMEHTAIbHBIX 3371a4 10 TeMe 1
"Hemeramnbr"»

)8 KontponpHas paboTa no temam «MeTauib» U
«Hemertamibn» !

9 Heopranudeckue 1 opraHndecKie KUCIOTHI. 1
Heopranuueckue 1 opraHMuecKre OCHOBAHUS
AMorepHbIe HEOpraHUYECKHE U OPTaHUYECKUE

30 coequHeHud. | eHeTnueckas CBA3b 1
HEOPTraHMYECKUX U OPraHUYeCKUX BEIECTB
Posib xuMuu B oOecrieueHun SK0I0TUYECKOH,

31 YHEPreTUYECKON U MHIIEBON 0€30IacHOCTH, 1
Pa3BUTHU MEAULIMHBI
[IpencraBnenus 00 oOMMX HayYHBIX PUHLUIAX

32 IIPOMBIIIJIEHHOTO MOJIyYE€HUsI BAXKHENIINX 1
BELIECTB

33 YenoBek B MUPE BEILIECTB U MATEPUATIOB 1

34 XUMUs U 30pOBbE YETIOBEKA 1

OBILEE KOJIMYECTBO YACOB I1IO I[TPOT'PAMME 34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC

Kon
NMPoBeEPsSIEMOro
pe3yJibTara

IIpoBepsiemble peaMeTHBIE Pe3YJIbTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI cpeiHero oomero oopa3zoBaHus

1

TeopeTnueckre OCHOBBI OPraHMYEeCKOU XUMHUH

1.1

CdopMUPOBaHHOCTh MPEACTABICHUI 0 XUMHUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KAPTHUHBI MHUpPA, POJIM XMUMHUU B IO3HAHUU
SABJICHUN TpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIbHOM IPaMOTHOCTH, HEOOXOAMUMOW IUis
pElIeHrsT TPAKTHUUYECKHX 3a/lad W DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 37I0POBbIO M IPUPOJIHOM Cpesie

1.2

Brnagenne cucteMol XMMHYECKHMX 3HAHHM, KOTOPAs BKIIIOYAET:
OCHOBOIIOJIATaloLIHe HOHATUS (Monexyua, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTD, CTENEHb OKHCIEHUs, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHasi Macca, MOJISIPHBIM OOBEM, YIJIEPOJIHBIA CKEJET,
GyHKIMOHANbHAS ~ TpyNNa, paauKal, H30MEpHs,  H30MeEphI,
TOMOJIOTHUYECKUI psAJl, TOMOJIOTH, YIJIEBOJIOPOJbl, KHCIOPOIA- U
a30Tco/epIKallle COCIUHEHUs, OMOJIOTUYECKH aKTHBHbBIC BEILECTBA
(yraeBojibl, KUpbI, OEJIKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAUHEHHSA); TEOPUM U 3aKOHbI (TEopus
XUMHUYECKOTO CTpOEHUs1 oprannyeckux Bemects A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH, (aKTOIOIMUYECKHUE
CBEJICHUS O CBOMCTBaX, COCTaBe, IOJY4EHUHM U O€30MacCHOM
UCIOJIb30BAaHUN Ba)KHEMIIMX HEOPraHWYECKUX U OPraHU4eCKUX

BCIICCTB B 6LITy nu HpaKTHQCCKOﬁ JACATCIbHOCTH YCJIOBCKA

1.3

CpopMUPOBAaHHOCTh yMEHHUI BBISBIATH XapaKTEpHbIE MPHU3HAKU
MOHSATUM,  YCTaHABIMBaThb HMX  B3aUMOCBSI3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHSI MPU OMUCAHUU COCTABA, CTPOCHUS U

MPEBPALICHUI OPTraHUYECKUX COCTUHEHUIN

1.4

c(hopMHPOBAHHOCTH YMEHHM UCIIOIB30BAaTh XUMUUECKYIO CUMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIméHHOW) (GOpMyJI OpPraHWYeCKUX BEIISCTB W ypaBHECHUH
XAMHUYECKMX  pEaKlui,  HW3rOTaBIMBATHL  MOJIEIM  MOJIEKYJI
OPraHUYECKUX BEIIECTB Ui WUIIOCTPAUUU HUX XHUMHUYECKOIO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

CpopMUPOBAaHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTH
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO MX COCTABY U CTPOCHHUIO K
onpenenéHHOMy Kiaccy (Tpymme) coeauHeHud (yriaeBOJOpOIbI,
KHCIIOPOA M a30TCOJEpXKAIIUe COSAMHEHHUS, BBICOKOMOJCKYISPHBIC
COCIMHEHMs), JlaBaTh WM Ha3BaHHWs 10 CHCTEMaTHYECKOM

nomenkiarype (IUPAC)

1.5

CpopMUPOBaHHOCTh YMEHHS ONPEAEIATh BUIbl XUMUYECKOU CBA3H B

OpraHN4YCCKUX COCAUHCHUAX (O,Z[I/IHapHLIC n KpaTHBIC)

1.6

CpopMUPOBAHHOCTh YMEHHUSI TMPUMEHITH: TMOJIOKEHUS TEOPHUU
CTpOCHHMsI oprannueckux BemectB A.M. bytinepoBa s oObsicHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTAaBa U CTPOECHUS; 3aKOH

COXpaHCHUS MACChI BCUICCTB

Yraesogoponbl.  Kucnopoacoaepkamme W a30TCOAEpkKalIve

OpraHN4YCCKUC COCAUHCHUA. BbICOKOMOJICKyJBIpHBIC COCAMHCHUA

2.1

CpopMUpPOBAaHHOCTh YMEHUH MPHUBOJIUTH TPUBHAJIbHbIE Ha3BaHUS
OTJENIbHBIX OPraHMYECKUX BEIIECTB (3TWJICH, NMPOIWIIEH, alleTHIIEH,
STUJIEHIJIMKOJb, TIMLEPHH, (eHous, (GopManbaeruj, aueTaibAeruf,
MypaBbUHAsl KHUCJIOTA, YKCYyCHas KHCJIOTa, OJEUHOBAs KUCIIOTA,
CTeapuHOBasl KHCIIOTa, TJI0K03a, (PpyKTO3a, Kpaxmaj, LeJUII03a,

TJTUITAH)

2.2

CdopMUPOBAaHHOCTh YMCHHI XapaKTEPH30BaTh COCTaB, CTPOCHHE,
¢u3MYecKue M XMMHUYECKHUE CBOMCTBA THIIMYHBIX TpPEICTaBUTENCH
pa3IMYHBIX KJACCOB OPraHWYECKUX BEIICCTB (METaH, 3TaH, ITHJICH,
MIPOTMJICH, aneTmieH, OyraaueH-1,3, metwiOyramuen-1,3, OeHzon,
METaHOJI, TAHOJ, dTHIICHTJIUKOJIb, TTUIEPUH, (DEHOI, alleTanbAeru,
MypaBbUHAs U YKCYCHasi KUCIIOTBI, TJTFOKO3a, KpaxMal, IeJITI0I03a,

aMUHOYKCYCHAasi KMCJIOTA)

2.3

C(l)OpMPIpOBaHHOCTB YMCHUA WILTIOCTPUPOBATHL TCHCTUYCCKYIO CBA3b
MCXKAY  THUIIMYHBIMU MNpeaACTaBUTCIIMUA Pa3INYHBIX KJIaCCOB
OpraHN4YCCKUX BCIICCTB YpPaBHCHHUAMU COOTBCTCTBYIOIIHX

XUMUYECKUX PEAKIUil C UCMOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyII

2.4

ChopMHpPOBAaHHOCT, ~ yYMEHHUSI  XapaKTepU30BaTh  HCTOYHHMKH
YTIIEBOJOPOIHOTO CHIPbs (HEPTh, MPUPOIHBII ra3, Yroyb), CIIOCOObI
UX TepepadOTKM M TPAKTUUYECKOE TNPUMEHEHHE MPOAYKTOB

nepepaboTKH

XUMHUA U )KWU3Hb. PacuéTtnl




3.1

CpopMUPOBAaHHOCTh yMEHHWHM BIAJAE€Th CHUCTEMOW 3HAHHWHA 00
OCHOBHBIX METOJaX HAYYHOT'O IMO3HAHUS, WUCIOJB3YEMBbIX B XUMHH
Npd HM3YYCHUU BEIIECTB W XUMHYECKUX sIBIICHWH (HaOIrO/IeHHe,
U3MEpEeHHe,  JIKCIEPUMEHT,  MOJCIMPOBAaHUE),  HCIOJIb30BATh
CHUCTEMHBbIC XUMUYECKHWE 3HAHMUA Ui TPHUHATUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIlHsIX, CBI3aHHBIX C BEIIECTBAMH U UX

MPUMCHCHUCM

3.2

CpopMUpPOBaHHOCTh yMEHHUI COOMIOAATh MpaBWia TOJIb30BaHUS
XUMHUYECKOW TIOCY/ION W JIabopaTOPHBIM OOOPYIOBAaHUEM, a TAKXKE
MpaBuJIa OOPAIIEHUS C BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIITOJIHCHHIO Ha60paTOpHLIX XUMHUYCCKHX OIILITOB

3.3

ChopMHpOBaHHOCT, ~ YMEHUH  IUIAHUPOBATb M BBINOJHATH
XUMUYECKUI SKCIIEPUMEHT (IPEBpaLIeHHs] OpPraHUYECKUX BEIIECTB
IIPY HArpeBaHuM, IOJIyYCHHE JTHUJICHA U HM3YyYEHUE €ro CBOMWCTB,
KAUECTBEHHBIC pEaKLUUW OpPraHUYECKMX BEIIECTB, JCHATypauus
O€JIKOB IpY HArpeBaHUU, [IBETHBIE PEAKIMU OCJIKOB) B COOTBETCTBUH
C MpaBMWJIaMU TEXHUKHU 0€30MaCHOCTH MPHU OOpAIEHUH C BEIIeCTBAMHU
U J1adOpaTOpHBIM OOOPYJIOBAaHUEM; TMPEICTABISATh PE3YJIbTATHI
XUMHYECKOTO  JKCIIEpUMEHTa B  (QopMe 3amucu  ypaBHEHHI
COOTBETCTBYIOIIMX PEaKUMiA U (OPMYIMPOBATH BBIBOJIBI HA OCHOBE

9TUX PEC3YJIbTATOB

3.4

CdhopMuUpOBaHHOCTh ~ YMEHUW  MPOBOAWTH  BBIYUCICHUS  TO
XUMHUYECKUM ypaBHEHUSM (MaccChl, 00bEMa, KOJIMYECTBA UCXOJHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH IO U3BECTHBIM Macce, 00BbEMY,

KOJIMYCCTBY OAHOI'O U3 UCXOJHBIX BCUICCTB WJIN IPOAYKTOB peaKuI/m)

3.5

C(i)OpMPIpOBaHHOCTB YMeHI/Iﬁ KpUTHUYCCKU AHAJIU3UpPOBATH
XUMHYCCKYIO I/IH(l)OpMaI_II/IIO, MoJIy4aeMyro M3 pa3HbIX HMCTOYHUKOB

(cpencTBa MaccoBoi HHPOpPMaLUH, ceTh HTEpHET U ApyTHe)

3.6

CdhopMuUpOBaHHOCT, YMEHHUH COONIOAATh MpaBWia SKOJOTHYECKH
1eecoo0pa3Horo MOBEACHUSI B OBITY U TPYAOBOHM AEATETHHOCTH B
LENSIX COXPaHEHMsI CBOETO 3/I0POBbS U OKPYXKAIOIIeH MPUpOAHOMN
cpe/ibl, 0CO3HABATh OMACHOCTh BO3CHCTBUS HA KUBBIE OPraHU3MBbI
OTpeeIEHHBIX OPraHMYECKHUX BEIIECTB, TOHUMAasl CMBICI TTOKa3aTels
I[IIK (mpenenbHO JOMYCTUMOW KOHIICHTPAIMH), TIOSCHATh Ha
npUMepax CIocoO0bl YMEHBIICHHS U MPEIOTBPALCHUS UX BPEIHOTO

BO3JICHCTBUS Ha OpTraHH3M 4YCJIOBCKa

11 KIIACC




Kon
NpoBepsaAeMOro
pe3yJabTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI cpeIHero ooIero oopa3zoBaHusA

1

TeOpCTI/I‘ICCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucteMOi XUMUUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAMOIINE  TOHATUS  (XMMHUYECKHA  JJIEMEHT, aToM,
9JIEKTPOHHAS O000JI0YKa aroMa, s-, p-, d-dJIEKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIHLHOCTD,
CTETNICHb OKHWCJICHUS, XUMUYECKas CBsS3b, MOJb, MOISIpPHas Macca,
MOIIIPHBI 00BEM, KpUCTAIMYECKAs PEMIETKA, TUIbl XUMHYECKHX
peakuuii (OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE, 3K30- u
SHAOTEPMHUUECKHE, PEAKLIMH HOHHOI'O0 0OMEHA), pacTBOP, MIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JCKTPOJIUTHYECKAsT JUCCOLUALINS, OKHUCIIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW peaKluH, XHUMHYECKOe
paBHOBEcHE); TEOpPUHM U 3aKOHBI (TEOpUS AIEKTPOITUTHUICCKOU
nuccounanny, Ilepmommueckuii 3akoH J[.MI. MenneneeBa, 3akoH
COXpPaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIUUSCKHN SI3bIK XVMHH,
(hakToNmOrMUEeCKre CBEJCHHS O CBOMCTBAX, COCTaBe, MOTYYCHUU U
0€30MacCHOM HCIOIb30BAHNN BOKHEUIIINX HEOPTaHUUECKUX BEILECTB B

OBITY M IPAKTHUYECKOH e TeIbHOCTH YeIOBeKa

1.2

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJIITE XAPAKTCPHBIC IIPU3HAKH H
B3aUMOCBA3b HU3YYCHHBIX HOHHTI/Iﬁ, NPUMCHATb COOTBECTCTBYIOIHNC
NOHATUA TpPHU OIMMCAHUM CTPOCHUA U CBOICTB HCOPTaHNYCCKUX
BCIICCTB U HX HpeBpameHm”I; BBIABJIATH B3aHMMOCBA3b XHMMHYCCKUX
3HAHUM (¢ IOHATUAMHA n MNpEaACTaBICHUAMU Apyrux

C€CTCCTBCHHOHAYYHBIX IMPEAMCTOB

1.3

Brnanenue OCHOBHBIMU METOJJAaMH HAy4YHOT'O IO3HAHMSI BEIIECTB M
XUMUYECKUX SBJICHUM (HAOMIOJeHHE, W3MEpEHUe, SKCIEPUMEHT,

MO/IETTUPOBAHHE)

1.4

CdopMUpOBaHHOCTh YMEHHH ONPEIENSITh BAJICHTHOCTh W CTETICHb
OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B COCAMHEHUAX Pa3IUYHOIO
cocTaBa, BHUJ XHUMHUYECKONM CBsI3u  (KOBaJE€HTHAas, MOHHas,
MeTaJUIM4YeCKasi, BOJIOPOIHAS) B COSAMHEHUSX, TUTT KPUCTAJUTHUECKOM
PEemETKU KOHKPETHOrO BelIecTBa (aTOMHas, MOJIEKYJIIpHasi, HOHHAS,

METaJITUYECKast )

1.5

CdopMupOBaHHOCTh YMEHUHN OMPENENISATh XapaKTep CPeibl B BOJHBIX

PacTBOPAX HECOPTraHNICCKUX COCIUHECHUI




1.6

CdopMUPOBAaHHOCTh YMEHHSI  KJIACCU(DUIIMPOBATH XUMUYCCKHUE
pEeaKIUy MO Pa3INYHBIM NMPU3HAKAM (YHCITy U COCTABY pearupyronInx
BEIIECTB, TEIIOBOMY J(p(dEKTy peaklud, H3MEHCHHIO CTETeHEH
OKHCJICHHS  DJIEMEHTOB,  OOpPaTUMOCTH  pEaKkIUuh,  YYacTHIO

KaTajaus3aTropa)

1.7

CdopMUpPOBAaHHOCTh YMEHUIH COCTaBISATH YpaBHEHHsS pPEaKIHid
Pa3IMYHBIX THIIOB, MOJHBIE U COKpAIIEHHBIE YpaBHEHMS peakUuit
MOHHOTO OOMEHA, yYWUTBIBasl yCIOBUS, MPU KOTOPBIX ITH PEaKIUU

HUIIYT 10 KOHLIA

1.8

CdopMupoBaHHOCTH YMEHUHI MIPOBOJINTH peaKkuuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHUYECKUX BELIECTB, PACIO3HABATH ONBITHBIM IyTEM HOHBI,

MIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB

1.9

CdopMupOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEILHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OaslaHCca ATHX PEaKIUid

1.10

ChopMHUpOBaHHOCTb YMEHHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHMYECKON peaKlMu OT pa3IuyHbIX (haKTOpOB

ChopMHUpOBaHHOCTb yMEHUH OOBSICHATH XapakTep CMEIICHUs
XMMHUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEILIHETO BO3ACHCTBUSA

(mpunun Jle [atensbe)

OO0m1as 1 HeOpraHUYECKass XUMUS

2.1

CdopmupoBanHOCTh YMEHHMI packpbiBaTh cMbici [lepuonnueckoro
3aKOHa JIRE Menneneesa 51 JIIEMOHCTPUPOBATh €ero
CHCTEMAaTH3UPYIOIIYI0, OOBSICHUTEIPHYI0O M  IPOTHOCTUYECKYIO

byHKIHIN

2.2

ChopMUPOBAaHHOCTh ~ YMEHHUW  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMHUYECKHX JJIeMEHTOB 1-4  mepuoios
[Tepuoanueckon CUCTEMEI XUMHUYECKUX 3JIEMEHTOB ..
MenpeneeBa, UCMONb3YS MOHATHUS «S-, P-, d-DTIEKTPOHHBIE OPOUTATIID,
«IHEPreTUYEeCKre YPOBHW», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB XMMHUYECKHUX IJIEMECHTOB U HX COCZ[I/IHGHI/Iﬁ o nepuoaam u
rpynnaM [lepuoguyeckoil cuctemMbl XUMUYECKUX 3jemeHtoB JI.M.

Menpeneena

2.3

CdopmupoBaHHOCTH YMEHHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIINE
XMMHMYECKHE CBOMCTBa HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX

KJIacCOB, MOATBEPKAATh CYHICCTBOBAHHUE TeHETHYECKOM CBS3U MCKIY




HCOPraHNM4CCKUMUN BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/If/’I

COOTBETCTBYIOIMX XUMHUUECKUX PEAKIUI
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ChopMUpOBaHHOCTH YMEHMH yCTaHaBIMBaTh MPUHAUIEKHOCTh
HEOPTraHUYECKUX BEIIECTB 10 UX COCTABY K OINPEIEIEHHOMY KJIACCY
(rpymre) coequHeHUH (MIPOCThIe BEUIECTBA — METAJIbl U HEMETAIIBI,

OKCHJIbl, OCHOBaHUS, KUCJIOTHI, aM(pOTEepHbIE THUIPOKCHIbI, COJIN)

2.5

ChopMHUpOBaHHOCTh YMEHUI UCHIOIB30BATH XUMHUECKYIO CUMBOJIMKY
UL cocTaBleHHs (OPMYJT BEIIECTB M YpPaBHEHHWHA XHUMHUYECKHX
peaxuuii, cuctemarndeckyro HomeHnkaarypy (IUPAC) u tpuBuasnbHble
Ha3BaHMUs OT/ENbHBIX HEOPraHWYECKMX BellecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMMakK, raméHas W3BECTb, HETALIEHAash W3BECTb,

IUTBEBAA COa, MUPUT U ,upyrne)

2.6

CdopMupOBaHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME
XHMHUYECKHE CBOMCTBA HCOPraHNM4YCCKUX BCIICCTB  PA3JIMYHBIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETHUECKON CBS3U MEKTY
HCOPraHN4CcCKUMHU BCIIIECTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XUMHUUYCCKHUX peaKHI/If/'I

2.7

ChopmupoBaHHOCT, ~ yMEHHH  IUIAHUPOBaTb W BBINOJIHATH
XUMHMYECKUIM S3KCIIEpUMEHT (pa3loKeHue MepoKCcHIa BOJOpoJa B
MPUCYTCTBUH KaTaIN3aTopa, ONPEAeTICHUE CPEIbl pACTBOPOB BELIECTB
C TOMOIIBIO YHUBEPCAIBHOTO HWHJUKATOPA, BIIMSHUE PA3THYHBIX
(aKTOpPOB Ha CKOPOCTh XMMHYECKOH peakIuy, PEeaKHd HOHHOTO
oOMeHa, KaueCTBEHHbIE PeaklMu Ha cyib(dar-, kKapOoHAT- U XJIOPU-
aHMOHBI, HA KATUOH aMMOHHUS, pEIIeHHE HKCIEPUMEHTAIbHbIX 3a7a4
o TemaM «MeTtamtb» U «HemeTansbny) B COOTBETCTBUH C IPaBHIaAMHU
TEXHUKH O€30MacHOCTH MpH oOpalleHMH C BeUlecTBaMu U
na0opaTOpHbIM ~ 00OpYJIOBaHUEM;  MPEJCTABIATh  PE3YJbTATHI
XUMHYECKOTO  JKCIEpUMEHTa B (QOpME 3alucu  ypaBHEHHUH
COOTBETCTBYIOIIUX peakiuidi U (OpMYyITUpPOBATH BBIBOJBI HA OCHOBE

3TUX Pe3yJIbTaTOB

2.8

CdopMupOBaHHOCTh YMEHHI cOOMIOJaTh MpaBUia IOJIb30BAHUS
XUMHUYECKOW MOCY/ION M J1ab0opaTOpHBIM OOOPYJAOBAaHUEM, a TAKXKE
MpaBuia OOpallleHus C BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSIMU

110 BBIITOJTHEHHIO na60paT0prlx XHUMHYCCKUX OIIBITOB

2.9

ChopMUPOBAaHHOCTh ~ yMEHHUW  XapaKTepU30BaTh  XUMHUYCCKHUE
IIPOLIECCHI, JIEKAINE B OCHOBE IPOMBIIIJIEHHOTO TOJy4YEHHs CEPHOMI

KHUCIIOTBI, aMMHaKa, a TaKk’ke c(pOpMUPOBAHHOCTh MPEACTABICHUN 00




Oo0IMX HAayuyHBIX TMPUHIMNAX W IKOJOTHYECKHX Mpodiemax

XUMHUYCCKOr'o NpoOrU3BOJACTBA

XUMUA U KU3Hb. PacuéTnl

3.1

ChopMHUpOBAaHHOCTH MPECTABICHUNA O XUMHUYECKONW COCTaBJISIONICH
eCTeCTBCHHOHay‘IHOI\/JI KapTUHBI MHpaA, PO XUMHHU B IIO3HAHWU
SIBIICHUH TIPUPOJABI, B (OPMUPOBAHMM MBIIUICHAS U KYJIbTYPHI
JUYHOCTH, € (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOU IS
pelIeHHs TMPAKTUYCCKUX 3a7ad W SKOJOTMYSCKH OOOCHOBAHHOTO

OTHONICHUS K CBOEMY 37I0POBbIO M MPUPOIHOMN Cpejie

3.2

CdopmupoBaHHOCTH yMeHui KPUTHYECKH aHaJIU3UPOBATh
XUMHYECKYI0 MH(QOPMAIMIO, TMOIYy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIIUH, ceTh IHTEpHET U ipyrue)

3.3

CdopmupoBaHHOCTh yMEHHI coOOMIOIaTh MpaBUiIa 3KOJOTHUYECKH
1[€JIECO00pa3HOro MOBEIEHHsI B ObITY M TPYAOBOM JEATENbHOCTU B
LEISIX COXPAaHEHUs CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOIHON

Cpelbl

34

Oco3HaBaTh OMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MBI
ONpeAcNEHHBIX BEIIECTB, IOHMMas cMbicia mokasarens [1/IK,
MOSICHATH Ha MPUMEPAX CIIOCOOBI YMEHBIICHUS U IPEAOTBPALLECHUS UX

BpCAHOIO BOBI[GI\/'ICTBPlﬁ Ha OpraHu3M 4YCJIOBCKa

3.5

ChopMUPOBAaHHOCTh ~ YMEHUH  TPOBOJWUTH  BBIYHCICHHUS  C
WCIIOJIb30BAHUEM TOHATHS «MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMUYECKUX PEAKIUSIX, MACCHI
BEIIECTBA MU 00bEMA Ta30B M0 M3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTIO M3 yYacTBYIONIMX B PEaKIMH BEIECTB,
TEII0BOTO () (ekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHCHHS MaCChl

BCIIECTB, NPCBpALICHUA U COXPAHCHUA SHCPTHUHN




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COoACPKaHUSA

1

TeopeTnyeckrne OCHOBBI OPraHMYECKOW XUMUHU

1.1

[IpenMeT opraHM4ecKol XMMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYCHHUE B
MOJy4YEHUU HOBBIX BEIIECTB U MATEPUANIOB. T€OpHUs CTPOEHUS OPraHUYECKHUX

coennHeHnii A.M. ByTtiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS

1.2

CtpykTrypHble (GOpPMYJIBI OpPraHUYECKHUX BELIECTB. lomoiorus, u3oMepus.
XUMUYECKas CBSI3b B OPIaHMYECKUX COCIMHEHUAX — OJUHAPHBIE U KpPaTHBIC

CBA3U. Hpe,[[CTaBJ'IeHI/IC (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OpTraHUYCCKUX BCIICCTB

1.3

HomeHnknaTypa opraHu4ecKux COeTMHEHHM (CUCTEeMAaTUYeCcKasi) ¥ TPUBHAIIbHBIC

Ha3BaHUS Ba)KHCHIITHIX HpC)ICTaBHTeHGfI KJIaCCOB OPraHNYCCKUX BCIICCTB

YrieBonopoibl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKMM psa. MeraH W 3TaH —
MpOCTEHIINE MPEACTABUTENU aJKaHOB: (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakiuy 3aMeIIeHUsT W TOPEHHUs), HAXOXKACHHE B TMPHUPOJE, MOJyUYCHHE H

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJIOTMYECKUH psf. DTWIEH U NPONWIEH —
MPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3MUYECKUE M XUMHUYECKHE CBOICTBa
(peakuMy TUAPUPOBAHUSA, TAJIOIC€HUPOBAHMS, THApATallMM, OKUCIEHUS W

HOJII/IMepI/ISaL[I/II/I), MOJIYUYCHHUC U TPUMCHCHUC

2.3

Ankanuensl: OytamueH-1,3 u meTtunOyrtamuen-1,3: cTpoeHue, BaKHEUIIHE
XMMHUYECKHE CBOMCTBa (peakius nonuMepu3zaiun). [lomyuenue cHHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUsI, TOMOJIOTUYECKUH psi. ALETHIEH —
NPOCTEHUIINKA MPEACTaBUTENb AaJKUHOB: COCTaB, CTPOEHHE, (QHU3MYECKHE U
XMMHUYECKHE  CBOMCTBA  (peakUuu  THJIPUPOBAHUS, TaJOreHUPOBAHMSI,

rupaTalyy, TOpeHus), MoJIy4eHne U NPUMEHEHUE

2.5

Apenbl. beH3zon: cocra, cTpoeHHe, (U3MUYECKHE W XMMHUYECKHE CBOMCTBa
(peakuMy TaJOr€HUPOBAHUS W HUTPOBAHUS), IOJNYyYEHUE U TPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, (pU3MUECKHEe W XUMHUYECKHE CBONCTBA (peaKIuu
TaJIOTEHUPOBAHMUS W HUTPOBAHHUSA), MOJIyYEHHE M NpPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHueckas CBSI3b MEK]y YIJI€BOJIOPOAAMHM, MPUHAIISKAIUMHI K

PAa3JIMYHBIM KJIaCCaM




2.6

[IpupoaHbie HMCTOYHUKM yIIIEBOXOPOAOB. llpupoasslli ra3 W IOIyTHBIC
HedTsHbIe Ta3el. Hed1h u €€ nmpoucxoxaenue. CrocoOsl niepepaboTku HepTH:
MEePEroHKa, KPEeKUHT (TEPMUYECKUM, KAaTATUTHYECKHM), MUpou3. [IpomayKTh
nepepaboTKu HEPTH, UX TPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITy. KameHHbIi

YIroJib U IPOAYKTHI €TO nepepa60TKH

Kucnopoacoaepxaiiyue opraHmdecKue COeTMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE CHUPTBL. MeETaHON H  3TaHON: CTPOCHHUE,
¢u3nyecKkne W XMMHYECKHE CBOWCTBA (PEAaKIMHM C aKTUBHBIMH MeETaJUIaMH,
raJIoreHOBOIOPOJaMH, TOpeHHe), MpHUMeHeHue. BomopoaHbie CBA3M MEXIy
MOJIEKYJIaMU COUPTOB. JleMCTBHE METaHOIA W ITAHOJIA HA OPTAHU3M 4YeJIOBEKa.
MHOroaToMHbIE CIUPTHI. DTUICHIJIMKOIbL U TIUIEPUH: CTpOCHUE, Pu3ndeckue
U XMMHYECKHE CBONCTBA (B3aUMOJICHCTBHE CO IIEJIOYHBIMH MeETalIlaMH,
Ka4yeCTBEHHAsl peaKIusi Ha MHOTOAaTOMHbIE€ CIHUPTHI). JlelicTBHUE Ha OpraHu3M

YCJI0BCKaA. HpI/IMeHeHI/IC TJIIMLOCPHUHA U OTUJICHITIMKOJIA

3.2

deHou: CTPOCHUC MOJICKYJIBI, (pI/ISI/ILIeCKI/Ie U XHUMHYECKHE CBOMICTBA.

TokcuunocTs (enona. [Ipumenenue dpeHona

3.3

Anbnerupl 1 KeToHbl. DopMaiblIerul, aeTaabIerua: CTpoeHHe, pu3ndeckue
W XUMHUYECKHE CBOWCTBAa (peakiMu OKUCICHHS U  BOCCTAaHOBIICHHS,

Ka4C€CTBCHHLIC peaKI_II/II/I), MOJIYUCHHUEC U ITPUMCHCHHNC

3.4

OAHOOCHOBHBIE MpesebHble KapOOHOBBIE KUCIOThI. MypaBbuHas U YKCyCHast
KHCJIOTBI: CTpOEHHEe, (PU3MUYECKUEe U XMMUYECKHEe CBOMCTBA (CBOICTBA, 00IIME
UL KJacca KHUCIOT, peakuust STepu(uKalyu), MOJyYeHHEe U TNPUMEHEHHE.
CreaprHOBas ¥ OJIEWHOBAsI KMCIOTHI KaK MPEACTABUTENN BBICITNX KapOOHOBBIX

KHCJIOT. MEIJIa KaK COJIH BBICIIINX Kap6OHOBI)IX KHCJIOT, UX MOIOIICEC I[GflCTBPIG

3.5

Crnosxxable 3UpPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
a¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupo. buomornueckas poJb

KHPOB

3.6

VYTaeBoabl: COCTaB, KIaCCU(pHUKAINS YTIIEBOIOB (MOHO-, - M TOJIUCAXAPUIBI).
I'moko3a — mpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUSI MOJICKYJIBI,
¢u3nueckue M XHMMHUYECKHE CBOWCTBAa (B3aMMOJEWCTBUE C THIPOKCUAOM
menu(Il), oxucinenne ammumauHbIM  pacTBOpoM  okcuga  cepedpa(l),
BOCCTAHOBJIEHHE, OPOXKEHHE IITIOKO03bl), HAXOXKEHNUE B MIPUPOJIE, TPUMEHEHHE,
Ouonoruyeckas posb. Dorocuntes. PpykTo3a Kak u3oMep Iroko3bl. Kpaxman
U LEJUII0N03a KaK NMpUpoaHble nonumepbl. CTpoeHre Kpaxmasa U LEJUII0NIO3BL.
dusnueckue U XUMHUYECKHE CBOMCTBa Kpaxmaia (TMApPOJIN3, KadeCTBEHHas

peaKIus ¢ H0JI0M)

A3oTcozeprkalue OpraHn4eckue COeJMHEHNS




4.1

AMUHOKHCIIOTHI KaKk am(OTepHbIe OpraHnyeckue coeanHeHus. Ousnueckue u
XMMHUYECKHE CBOMCTBA aMUMHOKHUCIIOT (Ha IpuMepe IiMuuHa). buonoruueckoe

3HAYCHHUEC aMHWHOKHMCIIOT. HCHTI/II[BI

4.2

benkn kak mnpuUpoAHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHUECKHE CBOHCTBa OEIIKOB:

TUAPOJIN3, JCHATYpallns, KAYeCTBEHHBIC PEaKIIMKU Ha OCIIKH

BLICOKOMOJICKYJIHPHBIG COCOAMHCHUA

5.1

OCHOBHBIC TIOHATHUS XHMHUH BBICOKOMOJICKYJIIPHBIX CoeﬂHHeHHﬁZ MOHOMED,
nojmmep, CTPYKTYPHOC 3BCHO, CTCIICHDb moJImmMepu3alnu, cpeansia
MOJICKYJIIpHasA Macca. OcHOBHBIC MCTOAbl CHUHTC3a BBICOKOMOJICKYIISIPHBIX

COGIII/IHGHI/If/'I — NOJIMMCpHU3alrd W MMOJIMKOHACHCAUA

5.2

OKCHepUMEHTalIbHbIE METOAbl HM3yUYEHHUs BEIIECTB U MX MPEeBpPaLICHUM:
O3HAaKOMJICHHE C O0OpasllaMd TPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

IracTMacc, Kay4yKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U pC3UHbI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COoACpPKaHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

XHUMUYECKUN d7eMeHT. ATOM. SIapo aroMa, H30TOMBI. DJIEKTPOHHAS 000JI0UKA.
DHepreTUvecKue ypoBHH, IOAYPOBHHA. ATOMHBIC OPOHUTAIIH, S-, P-, d-DTIEMEHTHI.
OcobeHHocTH pacnpeieNieHus HIEKTPOHOB MO OpOUTAISIM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPHUTYpaIHsi aTOMOB

1.2

[lepunonnueckuit 3akoH u Ilepmonnueckas cucreMa XMMHYECKHX JJIEMEHTOB
J.. MengneneeBa. CBs3b Iepuoan4ecKoro 3akoHa u Ileppuoanueckoi cuctemMsl
xumu4deckux aaemeHToB .M. Menzaeneesa ¢ COBpeMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSl CBOMCTB XHMHYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMM MPOCTBHIX M CJOXHBIX BELIECTB IO TPYIIaM M IMEPHOIAM.

3HaueHue NepruoINYECKOro 3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBsSI3b. BHIbI XUMHUYECKOW CBSI3H
(koBasieHTHAasT HEMOJISIpHAsh M TOJIIpHAs, HOHHAs, MeTajuinyeckas). VoHsr:
KaTHOHBl M aHMOHBL. MexaHu3Mbl OOpa30BaHWsA KOBAJICHTHOHW XWMHUYECKOU

cBs3u (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHast cBs3b

1.4

BanentHocTh. DneKTpooTpULIATeIbHOCTh. CTETIEHbh OKUCIICHUS

1.5

Bemecta MOJICKYJEIPHOI'O U HEMOJICKYJIIPHOTO CTPOCHUA. 3aK0H IIOCTOSHCTBA

coCTaBa BCIICCTBA. Tunsl KPpUCTAJUIMYCCKHUX peH_IéTOK. 3aBHCHMOCTH CBOMCTBaA




BEIIECTB OT THUIIA KpUCTALIMYeCKOM pemerku. [loHaTne o aucnepcHsIX
cucreMax. McTuHHBIE U KOJUIOMIHBIE pacTBOpBl. MaccoBas 10Jisl BELIECTBA B

pactBope

1.6

Knaccudukanms HEOPraHUYECKUX COCIMHEHUM. Homenknarypa

HCOPraHNMYCCKHUX BCUICCTB

1.7

XumMudeckas pcaKknus. Knaccn(bnxaum XUMHUYCCKUX peaKI_II/Iﬁ B
HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XUMHUHU. 3aKOH COXPAaHCHUA MACChl BCHICCTB,

3aKOH COXPAaHCHUA U NPCBPALICHUA SQHEPIUU IMPU XUMHUUYCCKUX PECAKIUAX

1.8

CKOpOCTB pcakuunu, €€ 3aBUCHUMOCTb OT PAa3IUYHBIX (I)aKTOPOB

1.9

OOparuMmble peakiuu. XUMHYEeCKoe paBHOBecue. DaKTOPBI, BIUSIONIME HA

COCTOsIHME XUMu4eckoro paBHoBecus. [Ipuniun Jle [laTense

1.10

DnexTponuTrueckas auccormanus. CuibHele U cialblie dyekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEHIECTB: KHCJAs, HEWTpalibHas, MienovyHas. Peakuuu

HOHHOI'0 0OMeHa

OKUCINUTENbHO-BOCCTAHOBUTEIIbHEIC pCaknuuun

Heoprannueckast xumust

2.1

Hewmeranbl. [Tonoxenne HemeTtanios B [lepuoauueckoii cucreMe XuMHUYECKUX
sanemenToB J[.W. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DPuznveckue
CBOMCTBA HEMETAJUIOB. AJLIOTPOIHUS HEMETAJJIOB (HAa MpPUMEpE KHUCIOPOJa,

cepsl, pochopa u yrieponaa)

2.2

XHUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajJOT€HOB, CEpbI, a30Ta,
docdopa, yrmepoga W KpEeMHHUS) U HX COCAMHCHUH  (OKCHOB,
KHUCJIOPOJICOACPKAINX KHCIIOT, BOJOPOJHBIX coeauHeHui). [lpumenenue

BaXKHEUIINX HEMETAIJIOB U UX COCIUHECHUMN

2.3

Meramnsl. Ilonoxxenne meramwioB B Ilepnoanueckoil cucremMe XMMHYECKUX
anemenToB /.. MenpaeneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTayIoB. O0mue ¢puznueckue cBorcTBa MeTauioB. CriiaBbl METaJUIOB.

QHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpﬂ)KCHI/II\/'I MCTAJJIOB
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XHUMUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, Kajui, KaJIbIUH,
MarHui, aJlOMHHHH, ITUHK, XpOM, XKeJe30, Me/ib) U UX coeauHeHuil. Oomue

crocoObI oTyueHus: MeTayyioB. [IpuMeHeHrne MeTallyioB B ObITY U TEXHHUKE

2.5

I'enernueckas cBI3b HCOPraHNYCCKUX BCUICCTB, IPUHAMICKAIIUX K PA3JIMYHBIM

KJ1accaM

XUMHUSA U KU3HDb




3.1

Ponp xuMum B 00O€creYeHHH SKOJOTHYECKOW, DHEPreTHUECKON W THILICBOM
0€301acCHOCTH, PA3BUTHH METUIMHBI. [[OHATHE 0 HAYYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBnenus 06 OOMMX HAYYHBIX MPHUHITUIAX MPOMBIIUICHHOTO MOTYYESHUS
BAKHEMIINMX BeHIECTB. Yel0BEK B MUPE BEIIECTB U MAaTEpUAJIOB: BaKHEMIINE
CTPOUTEINIBHBIE MAaTEpHajbl, KOHCTPYKIMOHHBIE MAaTEpUAJIbl, KPACKH, CTEKJIO,
KEPaMHKa, MATEpUaJIbl JJIS JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE M

MUHEpalbHbIE y100peHus
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XuMusi W 370pOBbE 4YENIOBEKA: IpaBWIA HCIOJIb30BAHUS JICKAPCTBEHHBIX
MpernaparoB, IpaBHia OE30MaCHOTO HCIIOJIB30BAHUS IPETMApaToB OBITOBOM

XHUMHHU B HOBCGI[HGBHOﬁ KU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






