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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MPOTpaMMbl CpeAdHEro oOIero o6pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qdenepanuy, pealu3yOIIUX OCHOBHbIE O0Opa3oBaTeIbHBIE MPOTpaMMbl, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCcTH. OHO CHYXUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJOCTHOM CHCTEME€ XUMHUYECKOro o00pa3oBaHUsA. T I[EHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpelHEro o0IIiero oopa3oBaHus CpelICTBaMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe IO XMMHUU C Y4Y4€TOM cCHeuu(UKUA HAayKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPUPOJbI U B MaTE€pUATIbHOMW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylO poJib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3MJaTeNIbHas, KaK HayKa BBICOKMX TEXHOJIOTMHA HalpaBJeHAa Ha peLICHUE
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYK0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPHUEHTHPOB, YCIECIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMA, IPOJOJLKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Oprannyeckas xumus» U «OOImAass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpkKaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMA
3HAHWW MO HEOPraHMYECKOW XMMHHU (C BKIIOYECHUEM 3HAHUM U3 OOIIeH XUMHUM) U
opranndeckoy xumuu. GopMUpOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOLINX MOHSTUMN, 3aKOHOB U TEOPUN XUMUU.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHuu BeulecTB. CBeneHHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHMI. B Kypce OpraHndecKkoM XUMHM IIOJYYalOT pa3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00ILEro 0Opa30BaHUs NEepBOHAYaIbHBIE
IPEJCTaBICHNUS O XUMUYECKOM CBSI3H, KIACCU(PUKAIIMOHHBIX IIPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl H3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUs
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JIOTUYECKUX TO3UIUH,



Iy0)Xe TIOHATh HUCTOPUYECKOE W3MEHEHHE (YHKIMI S5TOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKIHSIX, UX CYUHOCTH U
3aKOHOMEpPHOCTAX NPOTEKaHus JomnoyHseTca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJIEpP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKUN W MPHUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3UM XUMUHU C
JPYTMMHU HayKamH, PacKpblBalOT €€ PoJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUIOKEHUNH XUMHUH, TOMOTAIOT
BBIIIYCKHUKY OPHUEHTHPOBAaThCA B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATh MH(GOPMAIMIO U
OPUMEHTh €€ JUIsl TOMOJIHEHWSI 3HAHUM, PEIICHUS WHTEIUICKTYallbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 33/1a4. B 1enom copep:kanue yueOHOro
npeaMmera  «XUMHUSD  JAaHHOTO  YPOBHS  M3YyYE€HHMs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHrue y OOy4arOMIMXCS MHUPOBO33PEHUECKOW OCHOBBI [JISi MOHUMAHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHUEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNU MYyTEM OJKCIEPUMEHTA W
pelIeHus TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMU U  TEOPETUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
TaK)ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B nnane pemeHus 3agay  BOCHUTAHMS, Pa3BUTHUS U COLMAIM3ALNH
00yyYaroImMXCcsl MPUHSITHIE MPOrpaMMON MO XUMUM TOAXOJbI K OMNPEACIICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUNA, UMEIOIMUX 0a30BOe 3HAYCHUE A
pa3IMYHBIX BHUJAOB JIEATEIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKn uH(popMau, HEOOXOAUMBIX JJIS MPUOOPETEHHUSI OIbITA TPAKTUYECKON
U HCCIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenojaBaHHMs XMMHM KakK Ha YpPOBHE OCHOBHOI'O OOILEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, MPU ONpPECICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiICeHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpPU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH Y€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEHCIICHUIO LEJIEW WU3yYEHHUS
peaMeTa SIBISIETCSA BIOJIHE OMPABIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHuME CHUCTEMbl XMMUYECKUX 3HAHUM KAk  Ba)KHEHIIEH
COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KIIYeBble MOHATUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
UX pa3BUTUS U CTAHOBJICHMS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHHUI OpHUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUYECKUX SBICHMM,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM H
OOBACHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, coneprkaTenbHas XapaKTepUCTHKA IiesIel U 3a7a4 U3Y4YEeHUs
IpeaMeTa B IPorpamMMme 10 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpelHEero oduiero oopazoBanus. CeronHs B
OpernofaBaHUM XUMUUM B OOJblIel  CTENeHH OTAAETCA  MPEeANoYTEeHUE
IPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHUs, OpPHUEHTHUPOBAHHON Ha
NOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alyy, BIAJCIOUIETO HE
HAa0OpOM 3HaHUM, a (PYHKIIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO IOJIYYEHHUS 3HAHUM M NPUMEHEHUS UX B PEaIbHOU KU3HU
JUISL peLIEHUS] TPaKTUYECKUX 3aa4.

B cBA3M ¢ 3TUM Mpu U3y4YEHUM MpeameTa «XHMHUS» JOMUHHPYIOIIEe
3Ha4Y€HHUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus oO0yyarolmMXcs K yCJIOBUSIM JIMHAMUYHO Pa3BHUBAIOIIErOCS MHpA,
dopMupoBaHHe  UHTEIJIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4alOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHLIUI), HMEIOMIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUIOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTku MH(popMaluy,
HEOOXOJUMBIX Il TNPUOOPETEHUs ONBITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHUM XUMHH, a TaKXKe s OUEHKH C MO3UIUI
AKOJIOTMYECKOM O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U TPUPOAHYIO CPELY;



pa3BUTHE I03HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIB30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAYYHO-IIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/IEP KAHMUS;

dopmMupoBaHre U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM U MPOBEACHUH XHMUYECKOTO
AKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOy4arommxcs YOeXKIEHHOCTH B TyMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
paloHaIbHOTO MPUPOAOIOJIB30BaHNUS, IOTIOJIHEHUS SHEPreTHYECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHONICHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETeHHs OIMbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYaIIUsX, CBSI3aHHBIX C XUMUYCCKHUMH SIBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMS MPEIMET «XUMUD)
6a30BOr0 ypOBHS BXOIUT B COCTaB MPEAMETHON obnacti «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Hefiento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYecKUX BelecTB. [omonorusi, wu3zoMmepus. XuMU4YecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHMU psAA. MeTaH W d3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psifl. ALIETUIIEH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WIIU MPOYKTOB PEAKIIUH).

Kucaopoaconep:xamue opranuieckue coeuHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOECHUE,
dusznyeckue U XUMHYECKHE CBOWCTBA (peaklMh C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHbIe CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOJIa U 3TaHOJIa Ha OPraHu3M YeJI0BEKa.

MHoOroaTroMHbl€  CHUPTBL. ~ JTWICHIJUKOIbL U  TIMLEPUH: CTPOECHUE,
¢usznueckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO UIEIIOYHBIMU

MeTaJUIaMH, KauyeCTBEHHas peakiids Ha MHOTOaTOMHBIE cnupThl). JleiicTBue Ha
Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

®deHoI: CTPOEHUE MOJIeKYJbl, (U3UUYECKHe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penomna. [Ilpumenenue penona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbuHaAsA W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue A Kjacca KUCIIOT, peakius dTepuuKaiim), nojiydeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. Mblj1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

Cnoxuble »(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcusiom Menu(ll), okucinenne ammuayHbiM pacTBopoMm okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruyeckas posb. Potocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
HeJUToa03bl.  Pu3nyeckue U XUMHMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
pOBe/IeHHE, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIIMPTOB, Ka4€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHMPTOB (OKHCIEHUE 3TAHOJA
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJIEHCTBHE TJIUIIEPUHA C
rugpokcugom meau(ll)), anbaernnoB (OKUCICHHE aMMUAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3ammomeicTBUEe Kpaxmanga C HOJOM),
IPOBE/ICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaep:Kkaniue OpraHnyecKue coe{MHeHusl.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOICTBA aMHMHOKHCIOT (Ha mpumepe riunuHa). buonormueckoe
3HA4YE€HHE aMUHOKUCIIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, IEHATYpAallMsl, KAYeCTBEHHbIC PEaKIIUU Ha OEJIKu.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIH, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJINMEPU3ALMS U IOJTUKOHICHCALUS.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MeKnpeaMeTHbIE CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr' O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHoNOrus: NULIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHMS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
00010uKa. DHEPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieNieHus JJIEKTPOHOB MO OpPOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. BHJbl XMMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKkIenTopHslii). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenb okucnenus. MMoHbI: KaTHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[londaTne o mucHepcHbIX cucTeMax. VMICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIeCTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIUHCHUM. Howmenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJJIC)KAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS SHEPTUU [IPU XUMUUYECKUX PEAKIIHSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdble AneKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAA, IEJIOYHAs.

OKHUCIIATENBHO-BOCCTAHOBUTEIBHBIC PEAKIIVH.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEHIECTB U WX NPEBPALICHUN:
neMoHcTpanus tabnui «llepuoguyeckas cucrema XxuMuueckux sneMmentos . U.
MeHnneneeBay, U3ydeHHE Mojelield KPUCTAUTMYECKUX PemETOK, HaOMIoJAcHuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPENIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

Pacuérel 10 ypaBHEHUSIM XMMHUYECKUX pEakUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJB30BAHUEM ITOHSTHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHUI ).

[IpuMeHeHrEe BaXKHENIIINX HEMETAJUIOB U UX COCAUHEHUM.



Meramnsl. Ilonoxenne meraiioB B llepuoguueckor cucremMe XMMHYECKUX
anemeHToB [[. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume guinyueckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, aTlfOMUHUH, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COEJIMHEHUHN.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEpUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJJIOB, pEUICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHCJIOT U LIEJI0Ye, KaYECTBEHHBIE PEaKMU HA KAaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEaKIMH BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIH OAHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTreTHUEeCKON W THIIECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpeacraBinenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)XKHEWILHWE CTPOUTEIIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIIbHbIC
yA0OpeHus.

XUMHSL ¥ 310pOBbE YEJIOBEKA: IMpaBUJIa HCIONb30BAaHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBA3€d OpU  HU3ydyeHUH OOwWed o
HEOpPraHM4ecKorM XxuMuM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYyYHBIX TOHSATHUH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbId (PakT, rUNOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOJEHNUE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W  TpeaMeTHbM). HayuHo-meTonudyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHuUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€IO0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlEcCcam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS] O COILMAIBHBIX HOpPMax W MpaBUjIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTUE B PEIICHUM TMPAKTUYECKUX 3ajay
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUCHUIO MPOodeccruil pa3TudHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O  HENPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel OKpYKarolen
IMPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE SKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbopMUPOBAaHUM PAIMOHATILHOIO HAYyYHOTO MBIIIJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUagbHON KYJBTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOM TPAMOTHOCTU: TIOHMMaHUsI CYIIHOCTH METOJOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JAHHBIX C IO IONTY4YCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMmpeaMera «XHUMHUs» Ha
YPOBHE CpeIHero o0uiero 00pa3oBaHus BKIHOYALOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHBEPCAIbHBIE y4eOHbIE
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUsL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABICHHBIMU LICIISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAHABJIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUYECKHX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX UWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBINOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHMM Y4E€OHBIX M HCCIIEIAOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, pOJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM JIJI PEUICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJAraIIue TMOHATHS (XMMHYECKUH BJIEMEHT, aToM, 3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
panuKan, U30MeEpHs, H30MEPBI, TOMOJIOTUYECKUNA P, TOMOJOTH, YIIEBOAOPOLBI,
KHCJIOPOJ W a30TCOJAEpKaIIUe COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEpPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE NOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKHX
SABJIICHUM, (PAKTOJIOTMYECKHUE CBEJECHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€e301aCHOM HCIIOJIb30BAaHUH BAXKHEWINUX OPraHWYECKUX BEUIECTB B OBITY U
NIPAKTUYECKOM JAEATEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSTHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHITUSA NPU
ONMCAaHHUU COCTABA, CTPOCHUS U NPEBPALICHUN OPTAHUYECKUX COEIUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHI HCMOIBb30BATh XUMHUYECKYI0 CHUMBOJHMKY IS
COCTAaBJICHHSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
W3TOTABJIMBATh MOJEIN MOJICKYJ OPraHWYECKHMX BEHIECTB I WILUIFOCTPALIUU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh H3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTaBY M CTPOCHHI0 K ONPEIEIEHHOMY
KJIacCy/Tpynne CcoequHeHu (yrieBOAOpPOAbl, KHUCJIOPOA M a30TCOAEprKallue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cuctematuueckoir Homenknarype (IUPAC), a takxe NpUBOAWTH TpUBHAIbHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOMWIECH, alleTUJICH,
ATUJIEHTJUKOJb, TIUIEpHH, (HEeHOd, (popManbAerul, aneTalbIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNSTh BHIBl XUMHUYECKOM CBS3U B
OPTraHUYECKUX COCANHEHUSIX (OAMHAPHBIC U KPaTHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWUJICH, alleTUJICH,
Oyraauen-1,3, metundyraauen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIMH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU MPOIYKTa
peaKkmuy IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh yMEHHUH BIAJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHC 3HAHUS JUIA TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBINOJHATH XUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIECTB, JCHATypalsi OCNKOB NMPH HArpEBaHWU, I[BETHHIE pEaKIu OETKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIIeHUU C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIUPOBATH BEIBOBI HA OCHOBE dTHUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYCCKYIO
uHpopMaIMio, TMOJy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIleHUs HX BPEIHOrO0 BO3JEHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHWS BEIICCTB U
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CJIIA0OBUISIIMX OOYYalIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiis mis 3amucu XuMAYeCKuX

bopmy.
11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBJISIONICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, pPOJIM XHMUUA B IIO3HAHUU SIBJICHUMU
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJIs PELICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAlOIINE TOHATUS (XMMHYECKUM 3JIEMEHT, aToMm, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUAUYECKas CBA3b
(koBaJieHTHAs, MOHHAsA, METa/NINUeCcKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PelIéTKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckund 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBpPAIICHUS] SHEPTUH
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMUMAHHUS HPUYUHHOCTH H
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJTOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM UCTOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKOMN EITEILHOCTH YEIIOBEKa;



c(OpPMHPOBAHHOCTh yYMEHHI BBISABISATh XapaKTEpPHBbIC NPU3HAKH TOHSITHH,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
OTMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBpAIllCHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJHMKY JIJIS
coctaBieHuss (HOpPMYJ BEIIECTB MW  yPaBHEHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE HA3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, TUTHEBAS CO/A, IUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHU ONPEACTATh BaJCHTHOCTh M CTEMEHb OKUCIICHUS
XUMUUYECKUX AJIEMEHTOB B COEAMHEHUSX Pa3IMUYHOrO COCTAaBa, BHUJ XUMHYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, META/NINYECKasi, BOJAOPOHASA) B COCTUHEHUAX, TUI
KPUCTAIMYECKON PEIIETKM KOHKPETHOTO BEIECTBA (aTOMHAasl, MOJICKYJISIpHas,
MOHHAs, METAJNIMYECKas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKHUX
COCJIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHUI YCTaHaBJIMBATh PUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeneNEHHOMY KIaccy/Tpymme
COEAMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJbI, OCHOBAHUSI,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

c(hOpMHPOBAHHOCTh YMEHHM PacKphIBaTh CMBICH MEepUOAUYEcKoro 3akona Jl.
N. MenneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, 00BICHUTEILHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJIeMeHTOB |—4 mnepuonoB Ilepuoanueckoil cHUCTEMBI
xuMHuueckux amemeHToB J[. M. MenneneeBa, MCHONb3ys MOHATHS «sS-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCJAMHEHUMN
1o nepuoaam u rpynnam Ilepuoanueckoil cucreMbl XUMUYECKHUX 3J1eMeHTOB /I, M.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMHAYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMUYHBIX  KJIACCOB,
NOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIacCCHU(UIIMPOBATh XUMHUUYECKUE PEaKIMHU IO
pPa3IMYHBIM TMPU3HAKAM (YUCIY W COCTaBY pPEArupyrolux BEUIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIICHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHU COCTABJISTh YpPaBHEHHUSI PEaKIUN pazTuyHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKLIHNH UAYT O KOHIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPa3jJUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHHHM  pacKpbIBaTh CYLIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XMMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI,
JeXKAlle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUS! CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEIACTABICHUNH 00 OOIMX HAyYHBIX MPUHIUNAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
MOHSITUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
OpU XMMHYECKUX PEaKIUSIX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTH YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOU
MOCY/JI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBmwiIa OOpalieHUs ¢
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa,
ONpPENCIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakluu,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIUU Ha cyib(aT-, KapOoHaT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHS, PELICHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
6e30MmacHOCTH MpHU O0paIlleHuU C BEUIECTBAMH U JIaOOpAaTOPHBIM 000pYyI0BaHUEM,
OPEACTABIATh PE3YNbTaThl XUMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIK, IHTepHEeT U Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB M TeM (ungposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypenI
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Hroro no paszueny 3
Pa3pnen 2. YriaeBogopoabst
2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI 2
9 HenpenenbHbie yriieBOIOPOIbI: aTKEHbI, 6 |
AIKaNCHBI, AIKMHBI
2.3 ApoMaTH4eCcKHe yrieBo10POIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 |
uX repepadoTka
Hroro no paszneny 13
Paznen 3. Kuciaopojaconep:kamnue oprannieckue coeJHHEeHHus
3.1 Cnuptsl. Genon 3
39 Anppaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3(upsl
3.3 VrieBoasl 3 2




Uroro no pazgeny 13
Pa3nen 4. A3oTcoaepxainue opranudeckne coeIMHeHUus

4.1 AmuHbl. AMUHOKHUCITOTHI. beaku 3
Htoro no pazneny 3
Pa3znen 5. BoicokomoJieKkyJIsIpHbIE COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no paszueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XUMHUYECKUX 3
snemenToB JI. . MenaeneeBa
12 Crpoenue BemiectBa. MHOoroobpasue 4
' BCILECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1
Uroro no pazgeny 13
Pasnen 2. Heoprannueckas xumus
2.1 Meraubl 1
2.2 Hewmerans 1 1
)3 CBs13b HEOPraHUYECKUX M OPraHUYECKHX )
' BEIIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v KU3Hb
3.1 XUMUA U )KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBo 4yacos

Bcero

KonTpoabHbIie
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

IIpeameT opraHu4eCcKO XUMHUH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

Teopust CTpOCHUST OPraHUIECKUX
coeauHeHuit A. M. bytneposa, eé€
OCHOBHBIC ITOJIOXKECHUA

[IpencraBiaenue o KinaccupuKarmu
opranudeckux Bemniects. Homenkiarypa
(cucremaTuveckasi) ¥ TpPUBHAIbHbBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB

ANKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTMYECKHM paa

Mertan u 3TaH — npocTenime
MPEICTABUTENN aJTKAHOB

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBaA

OTUWJIEH U MIPONUJIEH — MPOCTEUIINE
MPEJICTAaBUTENH aJIKEHOB

[Ipaktuyeckas padota Ne 1. «Ilomyuenue
JTUJIEHA U U3yYEHHE €r0 CBOUCTB)

Ankanuensl. byranguen-1,3 u
metmiOytaaueH-1,3. [lonyuyenue
CHHTETUYECKOTO KayuyKa U PE3UHbI




10

AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMUS,
TOMOJIOTUYECKUH psil. ALIETHIIEH —
IIPOCTEUIINI ITPEACTABUTEND AIIKUHOB

11

BrruncneHus no ypaBHEHUIO XUMHUYECKOMN
peakuuu. OnpeneneHue MOJIEKYJJIIpHOU
(bOpMyITBI OPTaHHMYECKOTO BEIIECTBA IO
MaCCOBBIM JOJAM XUMHNYCCKUX I3JICMCHTOB.

12

ApeHsbl: 6eH3011 1 Toyou. TOKCHYHOCTD
apeHoB

13

['eHeTnyeckas cBA3b YrieBOAOPOJIOB,
NPUHAIISKAIMX K Pa3IHYHBIM KJIaccaM.
OmnpezneneHre MOJIEKYyIIpHOH (HopMyIIbI
OPraHMYECKOT0 BEUIECTBA MO0 MaCCOBBIM
JOJISIM XUMHYECKHX 3JIEMEHTOB.

14

IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:
NPUPOIHBIH ra3 U MOIMyTHHIE He(TIHbIC
raspl, HeTb ¥ POJYKTHI €€ epepadoTKU

15

IIpuposHbIE HCTOYHUKH YTIIEBOLOPOJOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ra3el, HeThb ¥ MPOYKTHI €€ TIepepadoTKU

16

KonrponbHas pabota no pasaeiy
«YTI1€BO10POIBDY

17

[IpenenbpHBIC OTHOATOMHBIC CIIUPTHI:
METaHOJ U 3TaHo. BomopoaHas cBs3b

18

MHoroatoMHbIe CIIMPTLL: 3TUJICHTJIMKOJIb U
TJIMOCPUH

19

@DeHOoJI: CTPOCHHE MOJIEKYJIbL, (PU3HYECKUE
1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE




20

Anpneruast: popmManbaeTua u
areranbaerua. AleToH

21

OI[HOOCHOBHLIG IpCaACIIbHBIC Kap6OHOBBIC
KHCJIOTBI: MypaBbUHAA U YKCYCHAd

22

[TpakTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

23

CreapuHOBast U OJICMHOBAS KMCIIOTHI, KaK
[PEICTABUTENN BBICIIHNX KApOOHOBBIX
kucyot. OnpeaencHue MOJICKYISIPHOR
(bopMyJIBI OPraHHYECKOTO BEIIECTBA 110
MaCCOBBIM OOJJAM aTOMOB XUMHNYCCKUX
AJIEMEHTOB | 10 Macce (00BEMY)
MPOYKTOB CTOPaHHSI

24

Mpia KaK COJIM BBICIIUX KApOOHOBBIX
KHCJIOT, UX MOJOIIee JIeHCTBHE.
OmnpeneneHre MOJIEKYISIPHOM (HopMyITBI
OpPraHUYECKOI0 BEIECTBA [0 MAaCCOBBIM
JIOJISIM ATOMOB XUMHUYECKHUX 2JIEMEHTOB U
o Macce (00BEMY) MPOTYKTOB CTOPAHHMS

25

CrnosxxHbie 3(hUpBI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢upos

26

JKupsr: ruzposns, npuMeHeHue,
Ouosoruueckas poJib KUPOB

27

YrieBosl: cocTaB, KiacCUpUKAIIUS.
Baxkneiiive npeacTaBuTeNu: TIOKO3a,
bpykTo3a, caxaposa

28

Kpaxman u nemirono3a Kak IpupoIHbIe




MTOJIMMEPHI

KonTponbhas pabota mo pazaeny
29 «Kucnopoacoaepxaiiye OpraHn4ecKue
coeauneHusn»/ Beepoccuiickas

poBepoyHas pabora

OO6m1as xapakTepHUCTUKa a30TCOIEPKAIINX
30 OpPraHUYECKHUX COSTUHECHHUI /
Bcepoccuiickast mpoBepouHas pabota

31 AMUHBI: METHJIAMUH U aHWINH

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHUYECKHE COCTUHEHUS, UX

32 Oounonoruveckoe 3HaueHue. [lenTusl.
benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

33 OCHOBHBIC TTOHATHS XHUMUH
BBICOKOMOJICKYJISIPHBIX COC,[[I/IHCHI/Iﬁ

OcCHOBHBIE METOJIBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH.

[InacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

XUMHUYECKUHN AIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIyst aTOMOB

[Tepuoanueckuii 3akoH u Ilepuonnueckas
CHCTEMa XUMHYECKHuX d1eMeHToB JI. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M HX COCTMHEHHH 110
rpyIaM U repruojaam. 3HaueHUue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMmuyeckux 3yiemenToB /.M. MeHnieneena B
pPa3BUTUU HAYKHU

CrpoeHue BemecTBa. XuMu4eckas CBs3b, €€
BU/Ib; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBA3U. BogopoaHas cBsA3b

BanieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
Crenens okucneHus. BemnrecTsa
MOJICKYJISIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOCHUSA

IlonsTue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJJIOUIHEIE pacTBOPBLI.
MaccoBas 10 BEIIECTBA B pacTBOpPEC




Kinaccudukamnus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukamnus XuMrU4ecKux peakiiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACChI BEIIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHUYECKHUX peakuusx. Pacu€rel no
YpPaBHEHHUSAM XMMHUYECKUX PEAKIIMii, B TOM
quclie TEPMOXUMHUYECKUE PACUETHI

Ckopoctb peakuuu. OOpaTuMble peakiuu.
XHUMHYECKOE PaBHOBECUE

10

[TpakTrueckas padora Ne 1. «Bnusaue
pa3IuyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

Dnektponutnueckas auccounanus. [lonsarue
0 BoJiopoHOM Tokasarene (pH) pactsopa.
Peakiun nonHoro oomena. ['maponms
OpI‘aHI/I‘{eCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [lonstue o6 amekTponuze
pacIuIaBoB U pacTBOPOB coJieit

13

KonTponbHas pabota no pazzaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN»

14

Meraiibl, ux nonoxxkenue B [lepuoamueckoit
cHCTEME XUMHUECKUX deMeHToB J]. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOmMe PU3NIECKUE CBOMCTBA




METAJIJIOB

15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKEHUH METasIoB

16

XUMHYECKHE CBOMCTBA BaAXKHEHIIINX
MeTaJUIOB (HATpUH, Kajui, KaJabIlui, MarHHH,
AIFOMUHMI) U UX COEIMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIUHEHUN

18

19

XUMUYeCcKre CBOMCTBA IUHKA, JKeJIe3a H UX
coenuHeHuil. Pacu€Tsl maccel (00bEMa,
KOJIMYECTBA) MPOYKTa PEaKLUU, €CIU OJTHO
13 BEIIECTB JaHO B BUJIE pacTBOpPA C
onpeaeaEéHHON MacCOBOM 10eH
pPacTBOPEHHOTO BEIIECTBA.

[IpakTnueckas padora Ne 2. "Pemienue

AKCIEPUMEHTAIBHBIX 3324 110 TEME
«MeTtamiae»"

20

HeMeTaHHI)I, HUX ITOJIOKCHHUEC B
[Tepuoauueckoit cucteMe XUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHUSI AaTOMOB

21

®u3n4YeCcKre CBOKMCTBA HEMETAIIOB.
AnnoTponusi HEeMETaJuIoB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposa)

22

XHUMHUUYECKUE CBOMCTBA IaJIOT€HOB, CEPBI U UX
COCIUHEHNN

23

XUMHUYECKHE CBOMCTBA a30Ta, hocdopa u ux
COCIMHECHUI




24

XVWMHUYECKHE CBOMCTBA yIiIepoaa, KpEMHHUS U
UX COeIMHEHMN. Pacu€Tel Macchl BelecTBa
M 00bEMa ra30B IO U3BECTHOMY
KOJINYECTBY BEIIECTBA , MACCE UM 00BEMY
OHOTI'0 U3 YYacCTBYIOIIUX B PEAKIIMH BELIECTB

25

[IpruMeHeHne BaKHEUIIMX HEMETAIIIIOB U UX
coenuHeHuil. Pacué€Tel maccel (00BEMa,
KOJIMYECTBA BEIIECTBA), €CIIM OAHO M3
BEILIECTB UMEET ITPUMECH

26

O060011IeHNEe U CUCTEMATU3ALMSI 3HAHUHN 110
TEMEC «HeMeTaJ'IJ'II)I». BBILH/ICJ'IGHI/I?[ 10
YPaBHEHUSAM XUMHUYECKUX PEAKLMN U
TEPMOXUMHYECKHE PACUETHI.

27

[IpakTrueckas padora Ne 3. «Pemenne
AKCTICPUMEHTAIBHBIX 3aJ71a4 110 TEME
"HemeTamisr"»

28

KonTponbhas pabora o Temam «MeTaibh
u «HemeTtamie

29

HeopraHquCKHe N OPpraHN4YCCKUC KHUCJIOTHI.
HeOpFaHI/I‘IeCKI/IG " OPpraHN4YCCKUC OCHOBAHUSA

30

AMpoTepHble HEOPraHUYECKHE U
OopraHudeckue coeiuHeHus. I 'eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Ponb xuMun B 00eCriedeHUH SKOJIOTHYECKOM,
SHEPreTHYECKON U MUILEBOI 0€30MacHOCTH,
Pa3BUTHH MEIUIAHBI

32

[IpencraBnenus 06 0OMMX HAYIHBIX




MPUHIMNAX TPOMBIIIJIEHHOTO TOJTYYEHHS
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MATEPHAIIOB

34 XuMus 1 3J0pOBbE YEIOBEKa

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Konx
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeIHero 001ero o0pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

ChopMHUPOBAaHHOCTH TMPEACTABICHUNH O XHMHYECKOW COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTHHbl MHpA, POJM XUMUU B TO3HAHUU
SBJIICHUWA TIPUPOIbI, B (HOPMHUPOBAHWHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHus TPAKTHYECKUX 3a/lad W OJKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

1.2

Bianenne cucreMod XMMMYECKUX 3HAHUHM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraloIue HNOHATHSA (Monexya, BAJICHTHOCTB,
3JEKTPOOTPULATENBHOCTh, CTEIEHb OKHCICHHS, XMMHYECKasl CBS3b,
MOJIb, MOJIIpHasi Macca, MOJIIpHBIA OOBEM, YTIEPOAHBINA CKEJET,
GyHKIMOHANpHAs ~ Tpylma,  pajaudkall,  H30MepHs,  H30MephI,
TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJI- U
a30Tco/epKalllue COEIUHEHUs, OMOJIOIMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBojipl, KHUpPBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs); TEOPUH M 3aKOHbI (Teopus
XMMHUYECKOTO CTPOEHUs opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUe
CBEJICHUS O CBOMCTBaX, COCTaBe, IOJy4YeHMH U 0€30MacHOM
HCIIOJIb30BAHUHA  BAXKHEMIIMX HEOPraHUYECKUX U  OPraHUYECKHUX

BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKA

1.3

ChopMupOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  YCTAHABIMBAaTBL  UX  B3aWMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHS IIPU ONHCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHHUU HCIIOJIb30BATh XUMHUYECKYIO) CHUMBOIIUKY
JUISL COCTABJICHUS MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEMIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIUI, H3TOTaBIMBATh MOJICIIH MOJICKYJT OPTraHHYECKUX
BEIIECTB Ul WUTFOCTPALMU WX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHHUA




1.5

ChopMUpOBAaHHOCT, ~ YMEHHUW  YCTaHABIMBATh  MPUHAJICKHOCTH
M3YUYEHHBIX OPraHWYECKHUX BEIIECTB MO HUX COCTaBYy W CTPOCHHIO K
omnpeAenéHHOMY Kiaccy (Tpynme) coeauHeHuil (yTrieBoJOpOJibl,
KHCJIIOPOJIT M a30TCOJAEpKallhe COCAUHEHUS, BBICOKOMOJEKYISPHBIC
COeIMHEHUs), JaBaTh MM  Ha3BaHUS 1O  CHCTEMaTHYECKOU

Homenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHUA ONPEACIIATL BUIBI XHUMHYECKOH CBS3U B

OpraHN4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA IIPUMCHATD: IIOJIOKCHUA TCOPUU
CTPOCHUA OPraHUYCCKHUX BCIICCTB AM. ByTJ'IepOBa JJIA O0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEHIECTB OT HX COCTaBa W CTPOCHUSA, 3aKOH

COXpPAaHCHUS MACChI BCIICCTB

VYraesomoponsl.  Kucnoponcomepkampie W a30TCOAEpIKAIIHE

OpraHn4YCCKUC COCAUHCHUS. BBICOKOMOHGKYHHPHLIG COCOMHCHUA

2.1

ChopMupoBaHHOCTh YMEHHH NPUBOIUTH TPUBUAIBHBIE HA3BAHUSA
OTJENbHBIX OpPraHMYECKHX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJIEH,
STHJICHTJIMKONb, TIUIECpUH, (eHon, (opManbIerus, aueTaabIerH,
MypaBbHMHAs KHUCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, TJI0OK03a, (pPyKTo3a, Kpaxmai, IeJJIs03a,

TJIALKH)

2.2

ChopMHUpPOBAaHHOCTh yMEHUH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
¢dbu3nmvecKkue W XUMHUYECKHE CBOWCTBA THUIMYHBIX TMpEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH, ATaH, JTHUJICH,
MpOMNWJIeH, aneTuieH, OyTtanueH-1,3, merunOyranuen-1,3, OGensodn,
METaHOJ, ATaHOJI, ATUJICHIJIMKOJb, TJIMICPUH, (EHOJI, aleTalbIeruI,
MypaBbMHAs M YKCYCHasi KHCIOTBI, TJIFOKO3a, Kpaxmall, LeJUIi03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

C(l)OpMI/IpOBaHHOCTB YMCHUA WITIOCTPUPOBATL TCHCTUUCCKYIO CBA3b
MCKAY TUIITNYHBIMHA npeaACTaBUTCIIAMUA Pa3JIMYHbIX KJIaCCOB
OpraHN4YCCKUX BCUICCTB YPABHCHUAMMN COOTBCTCTBYIOIIUX XUMHUYICCKUX

PEaKIHii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTD YMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOIAHOTO ChIpbs (HEPTh, MPUPOAHBINA ra3, yrojb), CHOCOOBI UX

nepepabOTKH U MPAKTUYECKOE MPUMEHEHHE TIPOTyKTOB IIepepadoTKU

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMMO3HAHUWA, UCIIOJIB3YEMbIX B XUMUHU MIPU U3YUCHUHN




BEIIECTB M XUMUYECKHX SBJIeHUW (HAONIONEHHWE, W3MEPEHHE,
IKCTICPUMEHT, MOJICIUPOBAHNE), HCII0JIb30BaTh CHUCTEMHEIE
XUMUYECKHE 3HAHWS JUIS TPUHATHS PEIICHMH B  KOHKPETHBIX

KU3HCHHBIX CUTYAllHAX, CBA3AHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHMI COOMIOATh TMpaBUia TOJIH30BAHUS
XUMHUYECKOH TMOCynoi u 1ab0paTopHBIM O0OpYIOBaHUEM, a TaKXkKe
npaBuiia oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

33

ChopMUPOBaHHOCTh YMEHUIA IJIAHUPOBATh U BBIMOIHATH XUMHYCCKHUIA
OKCTIEPUMEHT (TIpeBpaIleHHsI OPTaHMYECKUX BEIIECTB IPH HArpEeBaHHH,
MOJIYUCHHUC 3TUJICHA U U3YUYCHUC CT'O CBOfICTB, KauCCTBCHHBIC pPCAKIIUU
OpPraHMYeCKHUX BEIIECTB, JACHATypauus OCJIKOB IpH HarpeBaHUH,
IBCTHBIC PCAKIHUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpPH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
00opyJOBaHUEM; IPE/ICTABIISTH pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOILIUX

peakiuii 1 GopMyITHPOBATH BHIBOIBI HA OCHOBE ATHUX PE3YIHTATOB

34

CdopMupoBaHHOCTH YMEHUHN MPOBOUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMUECTBA MCXOMHOTO BEIIECTBA WITU
MPOJIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCIICCTB U ITPOAYKTOB peaKHI/II/I)

3.5

CdopMupoBaHHOCTH YMEHUI KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IMOJYy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB

(cpenctBa maccoBoit undopmanuu, cetb MHTEpHET U ApyTHE)

3.6

ChopmupoBaHHOCT, yMEHMI COONIOAATh MpaBWJIa HKOJIOTHUYECKU
1enecoo0pa3Horo MoBeAeHUss B OBITY U TPYIOBOM NEATEIHHOCTH B
LESAX COXPAHEHUS CBOETO 370pOBbS W OKpPYXKAOIIEH MPUPOIHOMN
cpelbl, OCO3HABATh OMACHOCTb BO3JICMCTBUS HA JKUBBIE OPraHU3MBbI
ONpe/IeNEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAsl CMBICT MOKa3aTess
[NJAK (npenenbHO AOMYCTUMOM  KOHLIGHTpAlMU), TMOSICHATH Ha
mpuMepax crmocoObl YMEHBIICHHSI W TMPEJAOTBPAIICHUS UX BPETHOTO

BOSHeﬁCTBHﬂ Ha OpraHu3M 4€JI0OBCKa

11 KJIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble nMpeaMeTHBIE Pe3YIbTATHI OCBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus




pe3yJbTarTa

1

TeopeTquCKHe OCHOBbI XUMHHU

1.1

Bnamenue cuctemMoil XMMHUYECKMX 3HAHHUM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIATAIOIIME  TMOHATHS  (XUMHYECKHH  DJIGMEHT,  aTOM,
AJIEKTPOHHASI 000JI0UKA aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIA ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTh, 3JCKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHCJICHUA, XHUMHUYCCKasA CBA3b, MOJIb, MOJI?[pHafl Macca, MOJ'ISIpHI)If/'I
00bEM, KpUCTAJUIMYECKass pemETKa, TUIbl XUMHUYECKUX peakuuil
(OKHCIINTEIIEHO-BOCCTAHOBHUTENIBHBIC, 9JK30- W JHAOTCPMHYCCKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOIUTHI,
9NIEKTPOJIMTHYCCKAs  JTUCCOIMAILNSA, OKHCIMTEIb, BOCCTAHOBHUTEIIb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMHYECKOe PaBHOBECHE), TCOPUH H
3aKOHBI (TCOPHS DIICKTPOIUTUYCCKON aucconualuy, Ilepuoauaeckuit
3akoH J[.M. MeHeneeBa, 3aKOH COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMONyYeHHMH U O€30MacHOM HWCIONB30BAaHUHM BaKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON JeATENTbHOCTH

YCJIOBCKA

1.2

C(I)OpMPIpOBaHHOCTL y'MeHI/Iﬁ BBIABJIATH XapPAaKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, INPUMCHATH COOTBCTCTBYIOIIUC
MOHATHUA TIIPpU ONHUCAHUHU CTPOCHHUA U CBOMCTB HCOPTraHNUYCCKHUX
BC€IICCTB U HX npeBpameHI/Iﬁ; BbIIBJIITH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IIOHATHUAMU n npeacCTaBJICHUAMU APYyrux

CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brnamenne OCHOBHBIMH METOJaMHM HAYYHOTO TIIO3HAHHUS BEIIECTB U
XUMUYECKHX SBICHUU (HAOMIOJEHWE, W3MEpPEHUE, OKCIEPHUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHMI ONPEAENATh BaJCHTHOCTb U CTEIEHb
OKHUCJICHUS XUMHUYECKHUX DJJEMEHTOB B COCIUHEHHSIX Pa3TUYHOTO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJ€HTHas,  WOHHAafi,
MeTaJIn4yeckasi, BOAOPOJHAs) B COCAUHEHUSIX, TUIl KPUCTAITHUECKON
pEeIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJApHas, MOHHAS,

MeTaJ’IJ’II/ILICCKaH)

1.5

C(bOpMPIpOBaHHOCTL YMCHHf/'I OIPCACIIATL XapaKTCp CPCAbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€OUHEHMI

1.6

ChopMupoBaHHOCTH ~ YMEHHMS  KJIACCU(UIMPOBATH  XUMHUYECKHE
peakuuy MO pa3In4HbIM IPU3HAKaM (YHMCIy M COCTaBy pearupyroLmx

BEIIECTB, TEIIOBOMY OJ((EKTy peakiuu, H3MEHEHUIO CTerneHen




OKHCJICHHUA DJICMCHTOB, O6paTI/IMOCTI/I p€aknuuu, Y4acTuro

KaTaiu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUH COCTABIATH YpaBHEHHsS  peaxKuuil
pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHBIC YpPAaBHEHUS pEAKIUN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jIMYHbIX HEOPraHWYECKHX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

ChopMupoBaHHOCTh YMEHHH PAaCKpPbIBATH CYLUIHOCTb OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuuin IIOCPEACTBOM COCTaBJICHUSA

AIIEKTPOHHOTO OallaHCa 3TUX peaKuit

1.10

CdopmupoBaHHOCTh yMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluy OT Pa3IMYHbIX (PaKTOPOB

ChopMupoBaHHOCT yMEHUH  OOBACHATH  XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHErO BO3/CHCTBHUS

(mpuniun Jle HlaTense)

O6ma;1 M HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTh yMEHHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa .. Meneneena u JIEMOHCTPUPOBATH ero
CUCTEMAaTU3UPYIOUIYI0, OOBSICHUTEIbHYIO U  INPOTHOCTUYECKYIO

byHKITUN

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh MICKTPOHHOE CTPOCHUE
aTOMOB XUMHUUYECKMX »3jemMeHToB 1-4 mnepuonoB Ilepuoguueckoit
cucTeMbl xuMHuueckux »dyiemeHToB J[.M. MeHneneeBa, HCHOIb3ys
MOHATUS  «S-, p-, d-dTIEKTPOHHBIC OPOUTATINY, «IHEPTrEeTUYCCKUE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MCHEHHS  CBOMCTB
XUMUYECKHX AJIEMEHTOB M MX COEJWHEHUH IO MepuojaM U Tpymmam

[Tepuoauueckoit cuctembl XuMu4eckux semenToB J[.M. Menaeneesa

2.3

CdopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) 0OIIME
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJTBEPXKIIaTh  CYHNICCTBOBAHHE  TI'EHETUYECKOHW  CBS3H  MEKIY
HEOPraHWMYECKUMH  BEHIECTBAMH  C  TOMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKL[I/Iﬁ
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C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPUHAJIC)KHOCTD

HEOPraHWYECKUX BELIECTB MO MX COCTABY K ONPEAECIEHHOMY KJacCy




(rpymme) coeMHEHUN (MPOCThIE BELIECTBA — METAJUIbl M HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTHI, aM(QOTEPHbIE TUIPOKCUIBI, COITH)

2.5

ChopMHUPOBAaHHOCTH YMEHUHN HCIOJIB30BaTh XUMHYECKYIO CHMBOJIHUKY
IJIsT  cocTaBieHHs (OPMYJ BEIIECTB M YPaBHEHHH XUMHUYECKHUX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuanpHbie
Ha3BaHMS OTIEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIGKUCHBIA Ta3, aMMHaK, raméHas W3BECTb, Herami€Has H3BECTb,

MMUTHEBas coaa, MUPUT U npyme)

2.6

CdopmMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWE  TIE€HETHYECKOW  CBSI3U  MEXIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  [OMOIIbIO  ypaBHEHUM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.7

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH M BBIMOIHATH XUMHUECKUH
AKCIEPUMEHT (pa3llo’KEHUE TEPOKCHAA BOAOPOJAa B IPHUCYTCTBUU
KaTaJIn3aToOpa, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C ITOMOILIBIO
YHHBEPCAJIFHOTO HMHIUKATOPa, BIUSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh XMMMYECKOM peaKIMM, peakUud HOHHOro OOMEeHa,
KayeCTBEHHbIE pEaKluu Ha Cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHE SKCHEPUMEHTAIBHBIX 3a/ad I0 TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH MNpH OOpAILIEeHWH C BEIIeCTBAMM M J1JaOOPaTOPHBIM
000py/1I0BaHUEM; MIPEACTABIIATH pe3ynbTaThl XUMUYECKOTO
JKCHEepUMEeHTa B (OpMe 3amuCH YPaBHEHHH COOTBETCTBYIOLIMX

peaKI_[I/Iﬁ n (I)OpMy.TII/IpOBaTB BbIBOJbI HAa OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMupoBaHHOCTb yMEHMH COOMIONATh MpaBUia IMOJIb30BAHUS
XUMHUYECKOH TOCynoi U JabopaTOpHBIM O0OpYyIOBaHHMEM, a TaKXKe
npaBuiIa oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHUMHUYECKUE
IPOLIECCHI, JIEKAIE B OCHOBE MPOMBIIUIEHHOTO IOJIyYeHUsI CEpHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH TPEACTABICHUN 00
O0MMX HAyYHBIX MNPHUHIOUIIAX ©  OIKOJIOTHYECKHX  Ipodiiemax

XUMHYCCKOIr'0o IIpOMU3BOJACTBA

3.1

XUMHUS U )KU3HBL. PacuéTel

CdopMUpOBaHHOCTH TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIOMICH

GCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, pOJIM XHWMHU B [IO3HAHHUU




ABJIGHUH TPUPOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpBI
JMYHOCTH, €€ (YHKIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOM JyIs
pelIeHusT MNPAaKTUYECKUX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpejie

3.2

ChopmMupoBaHHOCTB YMEHUH KpUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH()OPMAIMIO, MOMyYaeMyl0 H3 Pa3HBIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHUKALIMH, C€Th IHTEpHET U ApyTHe)

33

CdopmMupoBaHHOCTh yMEHHH COONIOATh TpaBHia HIKOJIOTHMYECKU
1eJ1eco00pa3HOro TMOBENEHUsI B OBITY M TPYAOBOH AESTENHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKpYXAlolled MpUpOaHOI

cpebl

34

Oco3HaBaTh OMACHOCTh BO3JCHUCTBHSI HAa KUBBIE OPTaHU3MBI
OnpeAeEHHbIX BEIIECTB, MOHUMAas cMbIch nokaszatens [1/IK, moscHaTh
Ha MpuUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAILEHUs UX BPEIHOTO

BO3I[CI>10TBPI$[ Ha OpraHusM 4€JI0BCKa

3.5

CdopmupoBaHHOCTH yYMEHHH MIPOBOJIUTH BBIUHCIICHUS c
UCIIOJIb30BAaHUEM MOHATHUS «MAaccoBasi JIOJIA BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLICHHHM Ta30B MPH XUMHYECKHUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEUIECTB,
TErI0BOTO 3 dexTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacCChl

BCIICCTB, MMPCBPAILLICHUA U COXPAaHCHUA SHCPIrun




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

IIpoBepsieMblil 3JIEeMEHT COAEePKAHUS

1

TeopeTnueckue OCHOBBI OPraHU4eCKON XUMHUH

1.1

[Ipenmer opraHuuyeckoi XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE B
MOJTyYeHUU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OPraHHUYECKHX

coenuHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (QOpPMYNBl OpPraHMYECKUX BemecTB. [oMmoJorus, H3oMepus.
XuMHYecKasi CBSI3b B OPraHMYECKHX COCIMHEHUSAX — OJIMHAPHBIE U KpAaTHBIC

CBA3H. Hpe,[[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHN4YC€CKUX BCIICCTB

1.3

HOMeHKJ'IaTypa OpraHU4Y€CKUX COE€OUHEHUI (CI/ICTCMaTI/I‘-IeCKaH) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeZ[CTaBHTeHCﬁ KJIACCOB OPraHUYCCKUX BCHICCTB

YraeBoaopo bl

2.1

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. MertaH u 3TaH — HpOCTGﬁH.IHC
MNpEACTAaBUTCIIN AJIKAHOB: (I)I/ISI/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUSA U I‘OpCHI/ISI), HaxXOKACHUC B IPpUPOJAC, MMOJTYYCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. OTUIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKCHOB: (PU3MUECKHE U XHUMHUYECKHE CBOICTBa
(peakuuyu THAPUPOBAHUSA, TAJOTEHUPOBAHUS, TUAPATALUU, OKHUCIEHUS U

HOJ'II/IMepI/IBaI_II/II/I), MOJIYyUYCHHUC U MPUMCHCHUC
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Ankanuensl: OyranueH-1,3 u wmetmunOyraaueH-1,3: cTpoeHue, BaKHeHIINe
XUMHUYECKHE CBOMCTBA (peakius noaumepusanun). [lomydeHne CHHTETHUECKOTO

Kay4dyKa U PEe3UHBI
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AJKWHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psifl. ALETUIIEH —
MPOCTEHIINKA TpPEICTaBUTENIb AJKHUHOB: COCTaB, CTpoeHHe, (U3NUecKue u
XUMUYECKHUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIpaTaIlUH,

rOpeHHUsl), OJyYeHHEe U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME M XHUMUYECKHE CBOICTBa
(peakuy raJoreHupoBaHMs U HUTPOBAHMSI), NOJIyUYEHHUE U IpUMEeHeHHe. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKhe U  XMMHUYECKHe CBOilcTBa  (peakuuu
raJJoOTeHUPOBAaHUS M HUTPOBAHMs), IOJIy4YE€HHE M IpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHuecKass CBsI3b MEXAY YIJIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Ppa3jiniHbIM KJIaCCaM

2.6

[TpupoHbIe HCTOYHUKH YIIIEBOAOPOAO0B. [IprupoaHbIil ra3 u nonyTHbIe HEPTIHbIE




ra3el. Hedth u €€ mpoucxoxnenne. CriocoOsl mepepaboTKu HePTH: MEeperoHKa,
KPEKHUHT (TepMHUYECKHM, KaTaJuTHueckuii), nuponus. [IpoaykTel nepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KaMeHHbI yromap u

MPOIYKTHI €T0 mepepadboTKu

Kucnoponconepxaiiue opraHn4ecKue CoeAMHEHUS

3.1

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON U ATAHOJ: CTPOCHHE, PUINUECKUE
U XUMHYECKHe  cBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEeHHe. BoJopoaHble CBSI3M MeEXIy
MOJIEKYyJIaMH CIUPTOB. J[eliCTBME MeTaHOJia M STaHOJa Ha OpraHU3M 4eJOBeKa.
MHoroaroMHbie CUPTHL. ITUICHIJIMKOb U TIUIEPUH: CTpoeHue, (pusndeckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH  METaJUlaMU,
KauecTBEHHAsl peakilMs Ha MHOroaToOMHble crnupThl). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie TJIMICPHUHA U STUJICHIJIMKOJIA

3.2

@deHoN:  CTPOCHHE MOJICKYNbl, (U3MYECKHEe W XUMHYECKHE CBOMCTBA.

TokcuunocTs henona. [Ipumenenne peHomna

3.3

3.4

Anpreruapl ¥ KeTOHbl. POpMabAeTHl, alleTalIbACTH: CTpOeHHE, (PU3NIECKUE H
XUMHUYECKHE CBOMCTBA (pPEaKMM OKUCJIEHHUS U BOCCTAHOBIJICHHUS, KAUECTBEHHbIE

peakuun), oJly4yeHue U IpUMEHEHUE

OnHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3UUECKUE U XUMHYECKHE CBOICTBA (CBOMCTBA, 00IIMe ISt
Kjlacca KHUCJOT, peakuus AJTepuuKaluu), TMOIy4YeHHEe U IMPUMEHEHHUE.
CTeapI/IHOBaSI " OJICMHOBAad KHCJIOTBI KaK NPCACTABUTCIIM BBICIIHX Kap6OHOBI>IX

KHUCIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOHICC I[GIZCTBHG

3.5

Crnoxxnble 3GUpBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

YrneBoapl: cocTaB, KiIacCU(PUKAIMS YIJIEBOIOB (MOHO-, AU- U TOJMCAXaAPHUIBI).
['moko3a — mpocTelmmii MOHOCaxapui: OCOOCHHOCTH CTPOSHUS MOJICKYJIHI,
(dbu3HYecKre U XMMUYECKHE CBOMCTBA (B3aumoaecTBue ¢ ruapokcuaom meau(1l),
OKHCIIGHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHuHe,
Opo’keHHE TIIOKO3bl), HAXOXXJEHUE B MPUPOJAE, NMPUMEHEHHEe, OMOoJIorhYecKas
poiib. @otocuHTe3. PpyKTO3a KaK M30Mep III0K03bl. Kpaxman u nemnono3a Kak
npupoaHbie noauMepbl. CTpoeHHe Kpaxmajia M LeJUIojo3bl. dusnyeckue u

XUMUYECKHUE CBOMCTBA Kpaxmalia (TUIPOJIN3, KAYECTBEHHAs PEAKIIHs C HOJIOM)

A3oTcoaepKaie OpraHndecKue COeTUHEHUS

4.1

AMHWHOKHCIOTBI KakK aM(I)OTepHBIC OpraHu4cCKuUc COCOAUHCHUA. duznyeckue u

XMMHMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuMepe raunuHa). buoiormueckoe




3HAYCHHUEC aMHHOKHUCIIOT. HGHTI/IJII)I

4.2

benku kak mnpuUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuuHnas,
BTOpUYHAsE U TpPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBA OEJIKOB:

TUIPOJIU3, ACHATYpallksl, KAUeCTBEHHbIE peaklliy Ha OenKu

BBICOKOMONIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJIMMEPU3ALINU, CPEHSAS MOJIEKYIIIpHast
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH —

MMoJIMMEpHU3alvA 1 MOJUKOHACHCALIA

5.2

:‘)KCHepI/IMeHTaHBHHC MCTOJAbI HM3YYCHHA BCHICCTB W HX npeBpameHI/Iﬁ:
O3HAaKOMIJICHHUC C 06p33HaMI/I MPUPOJAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquHe CHUHTCTUYCCKOT'O KayuyKa U PC3UHbI

11 KJIACC

Kox

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

TeopeTnyeckue OCHOBbI XUMUU

1.1

XuUMHUECKUH 37eMeHT. AToM. SIpo aToMa, W30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTuyeckue YpOBHHU, MOYpPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pachpeeieHHus 3JIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB

NEPBLIX IIGTBII_')éX MepruoaoB. 3J'IeKTp0HHaH KOH(I)I/Il"ypaI_II/IH aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuoguyeckas cucrema XuMH4IeCKux 3iaeMeHToB J[. M.
MenpgeneeBa. CBs3b NEpPUOAUYECKOTO 3akoHa U Ilepmonuueckoid CUCTEMBI
xumudeckux aemeHTtoB .M. MenzeneeBa ¢ COBpEMEHHOU TEOpPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX W CJIOXHBIX BEHICCTB IO TPYIIaM W IEePUOJaM.

3HaucHUE NepUOoANYCCKOr0 3aKOHA B PA3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHABI XUMHUYECKOW  CBS3H
(koBaJieHTHAs HEMOJISIpHAsT M TOJspHasi, HOHHAs, MeTajndeckas). HoHbIL:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHuUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-AaKLENTOPHBIHN). BomopoaHas cBs3b

1.4

BanenTHOCTB. BHGKTpOOTpI/II_IaTCJILHOCTB. CreneHb OKHUCICHUSA

1.5

BemniectBa MOJIEKYJIIDHOIO U HEMOJIEKYJIIPHOTO CTPOECHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNA KpucTaymueckod pemérku. IloHsatne o naucnepcHbIX

cucreMax. VcTuHHEBIE U KOJUIOWAHBIC PaCTBOPHI. MaccoBas moiisi BemiecTBa B




pactBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnkiatypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakmus.  Kmaccudukammss ~— XMMHYECKMX — peakIuii B
HEOPraHUYECKON M OPraHMYECKOM XMMHUH. 3aKOH COXPaHEHMsSI MacChl BEIIECTB,

3daKOH COXpPAaHCHUA U IMPCBPAICHNA SHCPTIHUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUEcKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHre Xxumudeckoro pasHoBecus. [Ipunuun Jle [llarense

1.10

OnektponuTuueckas aucconuanusa. CuwibHble W ciabble 3ekTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KHUCIIas, HEHTpabHas, IeouHas. Peaki HOHHOTO

oOMeHa

OKHCINTEIBHO-BOCCTAHOBUTEIBLHBIE pcakuuu

HeOpl"aHI/I‘-ICCKaH XUMMUA

2.1

Hewmerannel. [lonoxenune HemeramioB B [lepuoanueckoit cuctemMe XMMHYECKUX
anementoB JI.MI. MenzaeneeBa U 0COOEHHOCTH CTpPOEHUS aTOMOB. DPuU3nyecKue
CBOWCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAUIOB (Ha IIPUMEpPE KUCIOPOAa, CEPHI,

dbocdopa u yrieponaa)

2.2

XYWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TAJOT€HOB, CEphbl, a30Ta,
dbocthopa, yriaepoga W KpEeMHHsA) W WX  COCAWHEHUH  (OKCHJOB,
KHUCJIOPOJACOACPKAIIMX ~ KHUCJIOT, BOJOPOIHBIX coenauHeHwit). [IpruMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ
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Mertamnel. IlonoxkeHue MeTalIOB B HepHOHquCKOﬁ CUCTEMC XHMMHYCCKUX
3JICMCHTOB I[I/I MeHL[eneeBa. OcobenHoct CTPOCHUA JJICKTPOHHBIX 000JI0UEK
aTOMOB MCTAJLJIIOB. O6H.II/IC (I)I/I3I/ILI€CKI/IG cBoiicTBa MeTauioB. CIjiaBbl METAJIJIOB.

DNEKTPOXUMHUUYECKUN Psii HAIIPSDKEHUH METAIIIIOB
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XUMHUYECKHE CBOWMCTBA BAXKHEHIIMX METAUIOB (HATPUMA, Kaluid, KalbIIHid,
MarHuii, aqIOMUHHUHA, ITUHK, XpOM, >KelIe30, MeIb) U HX coeauHeHwidl. OOmue

CIIOCOOBI MOJIYUCHUA MCTAJUIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy U TCXHHUKE

2.5

I'enetnueckas CBS3b HCOPTraHUYCCKUX BCIICCTB, NPHUHAIJICKANUX K PA3TITUIHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'I01"I/ILICCKOI71, BHepFCTH‘{eCKOﬁ n HI/IH_ICBOI>'I
6630H3.CHOCTI/I, pPa3sBUTHU MCOULUHBL. IlonsTue o HAayYYHBIX MCTOAAX IMO3HAaHHUA

BCIICCTB 1 XUMHUYCCKUX peaKHI/Iﬁ
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[IpencraBpnenuss 06 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIYYEHHUS




BOXHEHIIMX BemEecTB. YeIoBEK B MHUpE BEHIECTB M MATEPHUAIOB: BayKHEUIIHME
CTPOMUTENBHBIE MaTepHUalbl, KOHCTPYKIMOHHBIE MaTEpUalIbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepuasibl sl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE U

MUHEpaJbHBIE y100peHus

XuMusi W 370pOBbE UEJIOBEKA: MpaBUja HCIONb30BAHUS JIEKAPCTBEHHBIX
33 MpernapaToB, MpaBuiIa 0€30MacHOr0 UCIOIL30BAHUS MIPEMapaToB OBITOBOM XUMUU

B IMTOBCEIHEBHOM KU3HU

IIpoBepsiembie Ha EI'D nmo xumumn TpeGoBaHus K pe3yibTaTaM 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI Cpe/IHero 001ero 00pa3oBaHust

Kon [TpoBepsieMble TpeOOBAaHUS K MPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa30BaTEILHON MPOTPAMMBI CPETHETO O0IIeTO 00pa30BaHMs
TpeOoBaHUs
1. BitajieHne cucteMor XMMUYECKUX 3HAHHUM, KOTOPAasi BKIIIOYAET:
1.1 OCHOBOTIOJIATAOIINE MOHATHUS (XUMUYESCKHIA DJIEMEHT, aTOM, U30TOIIHI,

3JIEKTpOHHAs 000JI04Ka aToMa, S-, p-, d-371€KTPOHHBIE OPOUTAIIN AaTOMOB,
OCHOBHOE€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYecKas CBA3b (G- U T-
CBSI3b , KpaTHBIE CBSI3M), TMOpUIM3allls AaTOMHBIX OpOUTasieH,
KpHUCTaJNINYeCcKas pelieTka, Mojb, MOJISIpHAsl Macca, MOJIIPHBIN 00beM,
MOJIIpHasi KOHIIEHTpaLusl, pacTBOPhI (UICTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPATHI, YTIEPOIHBIN CKeJeT, PyHKIIMOHAIbHASI TPy,
paauKa, u30Mepbl, CTPYKTypHas (popmya, uzoMepust (CTpyKTypHas,
reomeTpuydeckas (Luc-, TPAaHCU30MEepHsl), TOMOJIOTUYECKHUIA PsiJl, TOMOJIOTH,
YTI€BOJOPO/bI, KUCIOPO/- U a30TCOEPIKALLUE COSTUHEHUS, OMOJIOTUYECKH
aKTHBHbIE BelecTBa (YIJIEBOJIbI, JKUPBI, OCJIKH), MOHOMED, OJIUMED,
CTPYKTYpPHOE 3B€HO, BLICOKOMOJIEKYJISIPHbIE COEAMHEHMSI, KPEKUHT,
PUPOPMHUHT, THUITBI XUMHUYECKUX PEAKUUN (OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U SHIAOTEPMUYECKUE, PEAKIIMM HOHHOTO 0OMeHa,
rOMO- ¥ T€TepOreHHbIe, 00paTUMBbIC U HEOOPAaTUMBIE), PACTBOP,
JIEKTPOJIUTHI, HEIJEKTPOJIUTHI, JNEKTPOIUTHYECKAs] JUCCOLMALIUS, CTEIIEHb
JUCCOLMALINY, OKUCIIUTEIb, BOCCTAHOBUTEND, 3JIEKTPOJIN3, CKOPOCTb
XMMUYECKON peaklui, XMMUYECKOe PABHOBECHE)

1.2 TEOPUH U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHHUSI OPTaHMUECKHUX BEIIECTB
A.M. bytieposa, Teopust 3NEKTPOJIUTUUECKON TUCCOIUALINH,
[Tepnonnueckuii 3akon J[.M. MenpaeneeBa, 3ak0oH COXpaHEHHUs MacChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE
3HaHUS, JIEKAIME B OCHOBE TOHMMAaHUSI IPUUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBJICHUN, COBPEMEHHBIE TPEACTABICHHS O CTPOCHHH BELIECTBA
Ha aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3 3 npeaACTaBJICHUA O MECXaHU3MAaX XUMHUUICCKUX peaKHHﬁ,
TEPMOAUHAMHUYCCKUX U KHHCTUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O
XUMHUYCCKOM PABHOBCCHH, TUCIICPCHBIX CUCTCMAX

1.4 4 paxToNOTHYECKUE CBEICHHS O CBOMCTBAX, COCTABE, MOJTYUYECHUU U




0€30I1aCHOM HCIIOJIb30BaHUN BAKHEHIIINX HEOPTAHUIECKUX U OPTraHUYECKUX
BELIECTB B ObITY U NPAKTUYECKOH JIeATEIbHOCTH YeJIOBEKa

1.5

o011ye Hay4YHbIe PUHIUIBI XUMHUYECKOT0 TPOU3BO/ICTBA (HA pUMepe
MIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, mepepaboTK HeTH)

ChopMHupOBaHHOCTH YMECHHIA BBISBIISITh:

2.1

XapaKTepHBIC MPU3HAKU U B3aMMOCBSI3b H3yUYCHHBIX MIOHATHHA, TPUMEHATH
COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUN CTPOCHHS U CBOMCTB
HEOPraHMYECKHUX M OPraHUYeCKUX BEUIECTB U UX MPEBpaLIEHUI

2.2

B3aHMOCBS3b XUMHUUYCCKUX 3HAHUM C MIOHATHSIMHU B MpEaACTaBJICHUAMU
APYrux nmpeamMeToB JJId 0oJiee 0OCO3HAHHOI'O0 IIOHUMAHHMS U 00BSICHECHHS
CYHIHOCTH MAaTCPpHUAJIBHOI'0 CIMHCTBA MHUpa

CdopmupoBaHHOCTh YMEHHSI HCIIOJIb30BATh:

3.1

HaVMEHOBAHMS XUMHYECKUX COEMHEHUN MEXIYHAPOAHOTO COK03a

T eOpCTHHGCKOfI 158 HpHKJIaI[HOfI XUMHUH U TpI/IBI/IaJ'[BHI)IG Ha3BaHUA BCIICCTB,
OTHOCSILIMXCS K U3YUYECHHBIM KJIaCCaM OPraHUYECKUX U HEOPTAaHUYECKUX
COCIMHEHUN

3.2

XHUMHAYECKYIO0 CUMBOJIMKY ISl COCTaBIICHHS (DOPMYJT HEOPTaHMYECKIX
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTBIX, COKPAILIEHHBIX 1
CKEJICTHBIX) (hOpPMYJT OpraHUYECKHUX BEIIECTB

CdopMUpOBaHHOCTh YMEHHSI KJIACCU(DHUIIMPOBATH:

4.1

HEOpPraHU4ecKHe BeIeCTBa, CAMOCTOSTENIbHO BBIOMPATh OCHOBAHUS U
KPUTEPHH 15 KIacCU(UKAIIMH U3YIaEMBIX XUMHYECKIX 00BEKTOB

4.2

OpPraHn4€CKUC BCUICCTBA, CAMOCTOATCIILHO BI)I6I/IpaTL OCHOBAaHUA U
KpUTCPpUHU OJIA KJ'IaCCI/ICbI/IKaI_II/II/I HN3y4aCMbIX XUMHYICCKHX 00BHEKTOB
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0 Pa3IUYHBIM MPU3HAKaM (YHCIy U COCTaBY pearupyroluX BEIIeCTB,
Ter1oBOoMY d(pPeKTy peakiuu, U3MEHEHHUIO CTETICHEH OKHCIICHUS
AJIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YIACTUIO KaTaJIn3aTopa)

ChopmupoBaHHOCTH YMEHHS XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y’KJICHHOM COCTOSTHUHM) H HOHOB XMMHYECKUX
anemeHTOB 1 - 4 nepuonos Ilepuoguueckoit cucremsl [{.1. MenaeneeBa u
WX BaJICHTHbIE BO3MOXKHOCTH, UCIIOJIb3YS MOHSITUS S-, P-, d-3JIEKTPOHHbIE
opOUTAaNN, SHEPTETUUYECKUE YPOBHU

ChopMupoBaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHYECKHX AJIEMEHTOB M 00pa3yeMbIX UM COEAMHEHHIA 1O
MIEpUOJIAM U rpynmam

CdpopMUpOBaHHOCTh YMEHHS COCTABJISITH YPABHEHUS] XUMUUECKUX PEAKITHI
Y PaCKphIBaTh UX CYIIHOCTB:

7.1

OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ moCpeACTBOM COCTABJICHUA
AJIEKTPOHHOTO OajlaHca ITUX PEeaKIHH

7.2

YpaBHEHHUs PEAKIUil pa3IMYHbIX TUIIOB; ITOJHBIE U COKPAIlCHHbIE
YPaBHEHMS PEaKIM HOHHOT'O OOMEHA, YUUTBIBAsL yCIOBUS, TIPU KOTOPBIX
9THU PEAKLIMHU UAYT J0 KOHIA

7.3

peakuuii TUIPOIIN3a, peakluid KOMIUIeKcooOpa3oBaHus (Ha mpuUMepe
TUAPOKCOKOMILIEKCOB IIMHKA W aJTFOMHUHUS)

ChopMHupoBaHHOCTh YMEHHS ITOATBEPK/IATh:

8.1

Ha KOHKPETHBIX IIPUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OPraHMYECKUX COSAMHEHUH OT KPaTHOCTH M TUIIA
KOBaJICHTHOM CBSI3H ( G- U T-CBSI3U ), B3AMMHOT'O BIMSIHHSI aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0OCOOCHHOCTEH pean3aluy pa3InyHbIX
MEXaHU3MOB NPOTEKaHMsl peaKLIun




8.2

XapaKTCPHBIC XUMHWYCCKUC CBOMCTBa BCIHICCTB COOTBCTCTBYIOIIIUMUA
OKCIICPUMCHTAMM U 3alIMCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKquI

ChopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB U BaKHEHIIINE
CBOIMCTBA BEILLIECTB, MPUHAAJIEKAIINX K ONPEAEICHHBIM KjlaccaM U rpynmnam
COEJIMHEHUH (ITPOCThIE BELIECTBA, OKCUIBI, THJIPOKCUIBI, COJIN;
YIJIEBOAOPO/IbL, IPOCTHIE APUPHI, CIUPTHI, PEHOBI, ATbAETH/IbI, KETOHBDI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHBIE 3(UPBI, KUPHI, YTIIEBOIbI, AMHUHBI,
aAMUHOKHCIIOTBI, OEITIKH)
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ChopmrpoBaHHOCTH YMEHHUS TPOBOAUTH PACUETHI 10 XUMUYECKUM
¢dbopMynaM U ypaBHEHUSIM XUMHUUECKUX PEAKLUH C HCIOIb30BAHUEM
(bU3MYECKUX BEJIUYMH:

10.1

Macchl (00BeMa, KOTMYeCcTBa BEMIECTBA) MPOAYKTa PEaKITUH, €CIIA OJTHO U3
HMCXOJHBIX BEUIECTB IAHO B BUJIE PACTBOPA C OINPEAEIEHHOW MaCCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE (MMEET MPUMECH)

10.2

MacCOBOM MJIM O0BEMHOM JI0JIH, BBIX0J1a MMPOJIYKTA PEAKITHI

10.3

TEIIOBOTO A deKTa peakiuii

10.4

00BEMHBIX OTHOIIICHHUH Ta30B

10.5

110 HAXOXKJICHUIO XUMUYECKOH ()OPMYIIbI BEIIECTBA

11

Brnanenue cucrteMoi 3HaHUM 0 METOAAX HAYYHOI'O IIO3HAHUS SIBICHUN
MPUPObI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE MPUMEHSTh
3TU 3HAHUS IIPU IKCIIEPUMEHTAILHOM HCCIIEIOBAaHUU BELIECTB U JUJIS
O0OBSICHCHUS] XUMHYCCKUX SIBICHUH, HIMEIOIINX MECTO B IIPUPOJIE,
MPAKTUYECKOM JIESITEIbHOCTU YEIOBEKA U B IIOBCEHEBHOM KU3HU

12

ChopmupoBaHHOCTH YMEHHS IPUMEHSTH (MCIIOJIE30BaTh) 3HAHUS O COCTABE
Y CBOMCTBAX BEIIECTB VIS OKCIIEPUMEHTAIILHOU ITPOBEPKH TMIIOTES
OTHOCHUTEJILHO 3aKOHOMEPHOCTEMN NMPOTEKAHNUS XUMHUYECKUX PEAKIIMN U
IIPOrHO3MPOBAHUS BO3MOKHOCTEH UX OCYLIECTBIICHUS; CUCTEMHbIE
XUMHUYECKHE 3HAHUS ISl OOBSICHEHUS U POTHO3UPOBAHUS SIBJICHUI,
HUMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPO.LY; ISl IPUHATUSA TPAMOTHBIX
pelieHuid npobJieM B CUTYalUsX, CBSI3aHHBIX C XUMHUEH

13

CdopMupoBaHHOCTH YMEHHS TUTAHUPOBATH U TPOBOIUTH XUMUYECKUN
AKCIIEPUMEHT (MOJyuYeHUE U U3yUYeHUE CBOMCTB HEOPTAHUYECKUX U
OpPraHMYECKHX BEIIECTB, KAYCCTBCHHBIC PEAKIIMU YTIICBOIOPOIOB
Pa3TUYHBIX KJIACCOB U KHCIOPOACOACPKAIIUX OPTaHUIECKUX BEIIECTB,
peleHe SKCIEPUMEHTAIBHBIX 33134 110 PAaCTIO3HABAHUIO HEOPTaHUIECKHUX
Y OPTaHMYECKUX BEIIECTB) C COOIIIOIEHUEM MPABUI 0€301aCHOTO
oOpalieHus ¢ BEeCTBAMH U JaOOPaTOPHBIM 000pYI0BaHUEM;
(bopMyIHpOBATH LIETTU UCCIIEIOBAHUS; IPEACTABIATH B Pa3IMUHON hopme
Pe3yJIbTAaThl SKCIICPUMEHTA, aHAJM3UPOBATH U OIICHUBATH MX JIOCTOBEPHOCTh

14

ChopMHPOBAaHHOCTH YMEHHUS OCYIIIECTBIIATD IeJICHAPABICHHBIH MTOUCK
XMUMHAYECKON HH(OPMAITUK B Pa3IMYHBIX UCTOUHUKAX (Hay4IHAs U
yueOHOHAYYIHAs IUTEPATypa, CPEICTBA MaCCOBOM HH(OPMAIIHH, CETh
WuTepHer u 1pyrue), KpUTUYECKH aHaJIU3UPOBAaTh XUMUYECKYIO
uHpopMaIuio, mepepadaThiBaTh €€ M UCIOIL30BATh B COOTBETCTBUH C
MOCTABJICHHOW y4eOHOM 3a/1a4eii
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ChopmupoBaHHOCTH YMEHHS ITPOTHO3UPOBATH, AHATM3UPOBATH U OICHUBATH
MH(POPMALIMIO C TIO3ULUI FKOJIOTHYECKOH 0€301MacHOCTH MOCIIeICTBUI
OBITOBOI M IPOU3BOCTBEHHOW ACSITEILHOCTH YEJIOBEKA, CBI3aHHOM C
nepepaboTKoi BelecTs; chOPMUPOBAHHOCTh YMEHUI OCO3HABATh
OITaCHOCTH BOSI[GI\/'ICTBI/IH Ha XMBBIC OpPTraHMU3MbI OIPEACIICHHBIX BEIICCTB,




IIOHHMMas CMBICJI ITOKa3aTCIsA Hpez[eanoﬁ I[OHyCTHMOﬁ KOHICHTpAalIHuu, 1
IMOSICHATH Ha IMpUMEpax CII0COOBI YMCHBIICHUA U IIPEAOTBpAICHUSA UX
BpCAHOIO BO3I[€I>1CTBH$I Ha OpraHus3M 4CJI0BCKaA

Ilepeuens 371eMeHTOB coep:KaHusl, poBepseMbIX Ha EI'D no xumun

Kon [IpoBepsieMblil 2JIEMEHT COACP/KAHHUS
1 TeopeTnueckue OCHOBBI XUMHUH
1.1 Crpoenue BemectBa. CoBpeMeHHasi MOZIENb CTPOECHUs aToMa. Pactipenenenue

3JIEKTPOHOB IO YHEPreTUYECKUM YpOoBHAM. Kitaccudukanus XuMUIecKux
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTHUECKUX YPOBHEHN aTOMOB (s-, p-,
danemenToB). OCHOBHOE U BO30YKICHHOE COCTOSTHHSI aTOMOB. DJICKTPOHHAs
KoH(urypaius aroma. BajleHTHbIE 2JIEKTPOHbI

1.2 [Tepuonuueckas cucteMa xumuueckux siaementoB J[.M. Menzaeneena.
®usnueckuit cmbica [lepuoguueckoro 3axkona I.1. MenneneeBa. [Ipuunnel u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHU 1O
MEepUOIaM U TpyIaM. 3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIIECTB, BOJJOPOJIHBIX COEMHEHMM, BBICIIIMX OKCUJOB U THIPOKCUJIOB

1.3 BaneHnTHOCTh. DeKTpoOTpUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.4 Buel xumudeckoit cBsi3u (KOBaJIeHTHAs, HOHHAs, METaJlITHYeCcKasi,
BOJZIOPO/IHAS ) 1 MEXaHU3MBI €€ 00pa3oBaHUs. MeXMONEKYIsIPHBIC
B3aUMOJICUCTBHS. BeliecTBa MOJIEKYIIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS.
Tunbl KPUCTATUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA
KPHUCTAJUIMYECKON PELIETKU

1.5 Xumnueckas peakuus. Knaccuduxanus XuMUYeCKUX peakifii B
HEOPraHWYECKON M OpraHMYe€CKON XMMHUH. 3aKOH COXPAHEHHS] MAaCChl BEIIECTB

1.6 CKOpOCTb peakiiim, ee 3aBUCUMOCTh OT pa3JInYHbIX (PaKTOpPOB

1.7 TennoBbie 3O PEKTH XUMHUYECKUX peakInii. TepMOXUMHUYECKHUE YPaBHEHUS

1.8 OOpatumeble peakuuu. XuMU4eckoe paBHoBecHe. DaKTOpbl, BAUSIOMUE HA
COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipunnun Jle IlaTense

1.9 DnekTpoauTHdeckas guccoruamnus. CuiapHbIe U ciiabbie 3JeKTpoauThl. Cpena

BOJIHBIX PaCTBOPOB BEILLECTB: KUCJas, HEUTpasbHas, menouHas. CTeneHb
Jucconuanuu. Peakunm HOHHOro oOMeHa

1.10 IMuaponus coneii. MoHHOE npoun3BeneHue BoAbl. Bomopoausiii moka3arens (pH)
pacTBopa
1.11 CriocoObI BEIpaKEHUST KOHIICHTPAIIMH PACTBOPOB: MaccOBast A0S

PacTBOPEHHOTO BELLIECTBA, MOJISIpHAs KOHLeHTpauus. HaceleHHbie u
HEHACBIICHHBIE PACTBOPBI, PACTBOPUMOCTB. KpucTamioruaparsl

1.12 OKHCIUTETFHO-BOCCTAHOBHUTEIIbHBIE peakiinu. [loBeieHne BemecTB B cpeaax ¢
pa3HbIM 3HaueHueM pH. MeToIbl 91eKTpOHHOTO OasiaHca
1.13 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH
2 OCHOBBI HEOPTAHUYECKON XUMUHU
2.1 Knaccudukanus Heoprannueckux coeaunennii. Homenkmnarypa
HEOPraHMYECKUX BEIIECTB
2.2 XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJUIOB (HATPHMA, KU, KaJIbIIHH,

MarHui, aJJlOMAHAN, IIUHK, XPOM, KEJI€30, MElb) U UX coequHeHnid. Oomme
CIIOCOOBI MOJYYCHHS METAJIJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIIOB (TaJIOT€HOB, CEPBI, a30Ta,
docdopa, yrieposa 1 KpeMHHsI) U UX COSTUHEHUN (OKCHIOB,
KHCIIOPOJICOACPIKANINX KHCIIOT, BOJOPOIHBIX COSAMHCHHUI)

24

I'enermueckas cBSI3b HCOPTraHNYCCKUX BCIICCTB, MPUHAAJICIKAIINX K
Pa3JIMYHBIM KjlaCcCaM

2.5

I/II[GHTI/I(I)I/IKaLII/ISI HEOPTraHNYCCKUX COCJIMHCHUM. KauecTBenHbIe pcaKknuuu Ha
HCOPTraHMYCCKHE BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE MOJOKEHHS TEOPUU XUMUUECKOTO CTPOECHUSI OPTaHUYECKUX
coenuHeHuil A.M. BytnepoBa. YriaepoaHslil CKesleT OpraHuyeCKOil MOJIEKYJIBL.
KpatHOCTh XMMUYECKOI CBSI3H, G- U TT-CBSI3H . SP3 -, Sp2 -, Sp-THOpUIU3AITIT
opOuTaneit aToMOB yriiepoja. 3aBUCUMOCTh CBOIMCTB BEIIECTB OT XUMHUUECKOTO
cTpoeHus MoJiekyl. ['omonoru. ['omonorndeckuii psia. Mizomepust 1 u3oMepsl

3.2

[TonsiTre o pyHKIMOHANBHOM Tpymie. OpueHTaruoHHbIe () (EeKThI
3aMeCTUTEIIEN

33

[IpencraBnenue o knaccuduKkay oprannueckux Bemects. Homenkmarypa
OpPraHMYECKUX COSAMHEHMN (CcTeMaTndeckas) U TPUBHAIbHBIC HA3BAHMUS
BOKHEHIIUX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB

34

CBoOOaHOpaIMKAIBHBINA U MOHHBIA MeXaHU3MbI peakiu. [lonsTrue o
Hykseoduie u snekrpoduiie. [Ipasuno MapkoBaukosa. [lpaBuiio 3aiinesa

3.5

Ankanbl. XMMHAYECKHE CBOMCTBA AJIKAHOB: TAJIOTCHUPOBAHHUE,
JIETUAPUPOBAHUE, TEPMUUECKOE PA3JIOKEHUE, KPEKUHT, N30MEpPHU3aLIns,
ropenue. [lomyuenne ankanoB. [{uknoankansl. Crienuduka cBOWCTB
LMKJIOAJIKaHOB C MaJIbIM pa3MepoM LHUKIIA. Peakiuu npucoeIMHeHus u
PaaUKAIBHOIO 3aMELICHUS

3.6

AnkeHbl. XMMUYECKUE CBOWCTBA: PEaKIMU PUCOEINHEHUS (TaJOreHUpOBaHUE,
T'HJIpUPOBaHUE, FMIPOTraJOreHUPOBAaHUE, THpATAlLNs), TOPEHUS, OKUCIICHUS U
nosuMepuzanuu. [IpoMbliieHHbIE U TA0OPATOPHBIE CLIOCOOBI MOTYUYEHUS
AJIKEHOB

3.7

Ankanuensl. XMMUUECKHE CBOMCTBA AJIKAJUEHOB: PEAKLIUU IPUCOENUHEHNUS
(rugpupoBaHKe, raJIOTeHUPOBAaHKE), TOpeHHs U nonuMepusauuu. [loayyenue
aJIKaJJUE€HOB

3.8

AnkuHbl. XMMHUYECKUE CBOMCTBA: PEaKIMU MPUCOESTUHEHUS
(ramoreHnpoBaHue, THAPUPOBAHUE, THPATAIINS, THIPOTATIOTEHUPOBAHKE) KaK
croco0 MOJIy4eHUs TOJIMMEPOB U APYTUX MOJIE3HBIX MPOIYKTOB. Peakiuu
3aMeleHus. ['opeHne aleTuneHa Kak ICTOYHUK BRICOKOTEMIIEPATypPHOTO
IJIAMEHU ISl CBAPKU U PE3KU METAILIOB. [IpuMeHeHne aneTuieHa

3.9

Apenbl. XuMHUeCKHe CBOMCTBa O€H301a: peakluu JIEKTPOPUILHOTO
3aMelleHus], IPUCOEIMHEHMS (TUIPUPOBAaHUE, rajJoreHupoBanue). Peakuus
ropeHusi. OCOOEHHOCTH XUMUYECKUX CBOICTB Tonyona. [Tonydyenue Genzomna.
Oco0eHHOCTH XUMHUYECKHUX CBOWCTB cTUpoia. [lomumepusanust ctupoa.
Crioco0bl MoJIy4eHUs U IPUMEHEHUE apOMAaTUYECKUX YIIIEBOJAOPOIOB

3.10

Cnuptsl. [IpenenbHble 0AHOATOMHBIE COUPTHI. XUMUYECKHUE CBOWCTBA:
B3aMMO/ICHICTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATHYUUS
THJIPOKCOTPYIITBI, C TAJIOT€HOBOJAOPOAMH KaK CIIOCO0 MOTyYeHUS
PacTBOPUTEIICH, BHYTPH- H MEKMOJICKYJISIpHAs AeTuapaTarus. Peakmus
ropenus. [lonydenne sTaHONa: peakius OpOKEHUS TIIFOKO3bI, THAPATAIIHS
STUJICHA. DTUJICHTIIMKOJb U TJIUIEPUH KaK MPEICTABUTEINN MTPEACITBHBIX
MHOT'0aTOMHBIX CIIUPTOB

3.11

@enon. XuMUUeCKHUEe CBOWCTBA (peHoIa (peakIMy C HaTPUEM, THIPOKCHUIIOM




Hatpus, Opomom). [lonyuenue geHona

3.12

AJ'II)I[CFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA MNPEACIbHBIX AJIbACTUAOB: THAPUPOBAHUC,
Ka4eCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO Ipymiy (peakuus "cepeOpsHOro
3epkana', B3aumozaeiicraue ¢ rugpokcugom Meau (11). [lonyuenne npenenbHbIX
aJIbJIETU/I0B: OKHUCIIEHUE CIIUPTOB, THApAaTallUs alleTUiIeHa. ALIETOH Kak
IpeACTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIK OKHUCIIEHHS alleTOHA

3.13

KapOoHnoBsie KuCI0Th. XUMHUYECKHE CBOMCTBA MPEETHHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM
KHUCJIOTHL. [lomydenune mpeaebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, AJIbAECTUAOB. Briciiue
MIpeACIIbHBIC U HEMPEIeIbHBIE KapOOHOBBIE KUCIIOTHI

3.14

Crnosxnble 3¢upsl 1 KUPbL. CIIOCOOBI TTOTYUYEHUS CII0KHBIX A(DUPOB.
OO6parumocTh peakuuu stepudukanuu. [Ipumenenne cinoxueix 3pupoB B
MUIIEBOW U MTapPIOMEPHON MPOMBIIIICHHOCTH. JKUPBI KaK CII0KHBIC d(PUPHI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. XUMHUECKUE CBOMCTBA KHUPOB:
THIIPUPOBaHUE, OKUCIICHUE. [ MAPOIN3, T OMBUICHHUE, XKHPOB KaK CIIOCO0
MPOMBIIIJICHHOTO TTOJyYEHHS COJIEH BBICIINX KapOOHOBBIX KUCIOT. MBLUIA Kak
COJIM BBICITMX KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKUE CBOMCTBA INIFOKO3bI: PEAKIMU C YIaCTUEM CIIUPTOBBIX U
aJbJIETUIHOM IPpyII U MOJIOYHOKHCIIOe OpoxeHue. [IpuMeHeHne ritoko3sl, ee
3HAa4YeHHUE B )KU3HEAEATEIbHOCTH opranusma. Jlucaxapuabl: caxaposa,
MasibTO3a. BoccranaBnuBaronye 1 HEBOCCTaHABIMBAIOLINE JHCAXAPUIBL.
I'mpponus aucaxapunos. [lonucaxapunsl: kpaxmai, riaukoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmalla, [NIMKOTeHa U 1eJuTro103bl. dusndeckue cBoiicTBa
KpaxMasa U LIeJUTI0JI03bl. XMMHUYECKUE CBOICTBA Kpaxmaia: THIPOIIn3,
Ka4eCTBEHHAs PEaKIHsl ¢ HOAOM. XUMUYECKHUE CBONCTBA LIEJUTIOI03bI:
THJIPOJIN3, OTy4YeHHe 3(pupoB 1estroo3bl. [IoHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4eCKUEe OCHOBAHMS: PEAKIIUU C BOJIOW, KUCIIOTaMHU,
peaKHI/IH FOpeHI/Iﬂ. AHI/IJII/IH KaK HpCI[CTaBI/ITCHL ap0MaTI/I‘-ICCKI/IX AMHWHOB.
XVWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICCTBUE C KUCIOTaMH, OPOMHOMN
BOJIOM, OKHcIIeHHE. [lonmyyeHne aMUHOB alKUIMPOBAHUEM aMMHUaKa 1
BOCCTaHOBJICHHEM HUTPOIPOU3BOIHBIX YTIIEBOJIOPOIOB

3.17

AMMHOKHCIIOTHI 1 OeNKH. AMHHOKHUCIIOTHI Kak aM()OTepHbIE OpraHuIecKue
coeanHeHusi. OCHOBHbIE aMHUHOKHUCIIOTHI, 00pa3yromue 0enku. XUMUYeCKHe
CBOMCTBa OEJIKOB: TUIIPOJIN3, ICHATYPALUSI, KAUECTBEHHBIC (I[BETHBIC) PEAKIIUH
Ha OesKu

3.18

CtpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT
cTpoeHus MoJieKysl. OCHOBHBIE CTIOCOOBI MOTYYEHHUsI BHICOKOMOJIEKYIISIPHBIX
COCIMHEHUI: PeaKIIuy OJIMMEPU3AIuH U MMOJUKOoHAeH cauu. Kinaccudukanus
BOJIOKOH

3.19

I/IIICHTI/I(I)I/IKB.I_II/IH OpraHu4YCCKUux coequHeHuil. Penienue SKCIICPUMCHTAJIBHBIX
3a1a4 Ha paCrio3HaBaHHUEC OPraHuvdCCKNX BCUICCTB

3.20

I'emermueckas CBSI3b MCXKAY KilacCaMM OpraHu4CCKUX COC,Z[I/IHGHI/Iﬁ

XUMHA U KA3HDb

4.1

Xumus B TOBCeHEBHOM u3HU. [IpaBuia 6e30macHOi pabOTHI C €AKUMU,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

4.2

XuMHA U 310pOoBbe. XUMHUsI B MEAULMHE. XUMUS U CEIbCKOE X035 HUCTBO.
X¥MHS B IPOMBIIIIEHHOCTH. XUMHUS U DHEPTeTUKA: IPUPOIHBINA U IOy THBIN
He(TsIHOM ra3pl, MX cOCTaB U ucmoyb3oBanue. CoctaB HedTH U ee nmepepaboTKa




(mpupoHBIE UCTOYHHUKY YIJIEBOJOPOJIOB)

4.3 XUMHUS U IKOJIOTHSA. XUMHUYECKOE 3arpsi3HEHHE OKPY KaIOIIei cpeibl U ero
nocneacTsust. OxpaHa ruzpocdepsl, HoUBbl, aTMOCc(epsbl, (propsl U (hayHbI OT
XUMHUYECKOro 3arpsi3HeHus. [Ipobiaema 0TX0/10B U MOOOYHBIX MPOAYKTOB.
AJbTepHAaTUBHBIE HCTOYHUKH SHEPTUU

4.4 OO6mme nmpeacTaBieHus O MPOMBIIUIEHHBIX CIIOCO0aX MOTYUYEHUsI XUMUYECKUX
BEIIECTB (Ha IpuMepe MPOU3BOJICTBA aMMHaKa, CEpHON KUCIIOTHI). YepHas u
1BeTHas MeTatyprusa. CTeKII0 U CHIIMKATHASI TPOMBIIIIEHHOCTb.
ITpombinnenHas opranndeckas XuMus. Celpbe 171 OpraHu4ecKon
MIPOMBINITIEHHOCTH

5 Tumnbl pacyeTHBIX 3a/1a4

5.1 Pacuérter maccel BemecTBa wim 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE MM 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMHU BEIIECTB

5.2 PacueTtsl TemnoBoro 3¢ dexra peakuuu

53 PacueTsl 00bEMHBIX OTHOILIEHHUH ra30B IPU XMMHUYECKHUX PEeaKIMsIX

5.4 Pacuetsr macce (00beMa, KOJTMYECTBA BEIIECTBA) TPOTYKTOB PEAKIIUU, €CITH
OJTHO M3 BEILIECTB JIAHO B M30BITKE (MMEET IPUMECH)

5.5 PacueTsl MaccoBoi nim 00BEMHOI 10K BBIX0J1a IPOIYKTa PEaKIUU OT
TEOPETUUYECKH BO3MOYKHOTO

5.6 PacueTsl Mmacchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIHH, €CIIH
OJIHO M3 BEIIECTB JAHO B BUJE PACTBOPA C OMPEACICHHON MacCCOBOW J10JIEH
pPacTBOPEHHOTO BEIIECTBA

5.7 Pacuetsl ¢ ncnonp30BaHNEM NOHATHI "MaccoBas 105", "MosIpHas
KOHIIEHTpanus'", "pacTBOPUMOCTh"

5.8 Haxoxnenue MonieKkyIsipHON (popMyJibl OpraHMUECKOI0 BELIECTBA 10 €T0

IJIOTHOCTU ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAAIIUX B €r0 COCTaB, UIIU 110
IIPOJTYKTaM CTOPAHMS




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pynzurtuc I'.E., ®enpniman @.I'. Xumus. ba3zoseiii yposens. 11 kmacc. Obmas
xumust. M. "IIpocsemenne, 2020r.
Pynzutuc I'.E., ®enpaman @.I'. Xumus. ba3oBeiii ypoBens. 10 knacc.

Oprannueckas xumusi. M. "l[Ipocsemenue, 2020r.

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

I'opkoBenko M.IO. TToypounsie pa3paboTKu 0 XUMUHU. Y HUBEPCAIBHOE U3/IaHUE.
10 kiacc. Bako, 2018r

Mapmanosa I'.JI. I'paduueckue quktanTel no xumuu. Pabouas terpaas. 11
kinacc. Mio, "BAKO", 2019r.

Mapmmanosa I'.JI. I'paduueckue qukranTsl mo xumuu. Pabouas terpas. 11
knacc. Mio, "BAKO", 2019r.

Muxkwutiok A.J][. Pabouas terpanp mo xumun. K yueonuky I'.E.Pym3utuca, ®.I'.
®enpamana «Xumus. 11 kmace., M., "9k3amen",2019r

Muxkutiok A.[l. Pabouas terpaas no xumun. K yuebunuky I'.E.Pyn3utuca, ®@.I'.
®enpamana «Xumus. 10 kimace, Mo, "Ok3amen", 2019r.

Tpoery6osa H.II. IToypounsie pazpabotku o xumuu. 11 kimacc. K yueOHuky
O.C.l'abpuensna, I'.E. Pym3utuca, Bako, 2018r

Tpoery6osa H.II. IToypounsie pazpabotku o xumuu. 10 kinacc. K yueOnuky



O.C.l'abpuensna, I'.E. Pym3utuca, Bako, 2018r

Paneuxnit A.M. /Ilnnaktnueckuit matepuan. Xumusa 10-11. M., «IIpocsemenuey,
2020r

Ps6o M.A. Tectsl no xumun. K yueonuky I'.E.Pyn3utuca, ®@.I'. ®enpamana
«Xumus. 11 kiacc. ba3oBblil ypOBEHBY.

Ps6oB M.A. Tectsl o xumuu. K yueOnuxy I'.E.Pyn3utuca, @.I'. ®enpamana
«Xumud. 10 xitacc. ba3oBbelil ypOBEHBY.

Ps6oB M.A.COopHUK 33724, YIIPAXXHEHUN U TECTOB 10 XUMHUU. K yueOHUKY
I'.E.Pym3utuca, @.I'. ®enpamana «Xumus. 11 kmacey.

Ps60oB M.A.COopHUK 337124, YIPOXKHEHUN U TeCTOB 1O XUMUU. K yueOHUKY

I'.E.Pym3utuca, @.I'. ®enpamana «Xumus. 10 kiacey.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
HUHTEPHET

HopmatuBHBIE TOKYMEHTHI cUCTeMBI 00111ero oopazoanus. — URL:
https://edsoo.ru/normativnye-dokumenty/.

denepanbHbIe paboure MPOrpaMMBbI 10 yueOHOMY mipeameTy «Xumus». — URL:
https://edsoo.ru/rabochie-programmy/.

KoncrpykTop pabouunx nporpamm no yueonomy npenmery «Xumusi». — URL:
https://edsoo.ru/konstruktor-rabochih-programm/.

Meroaunueckune ceMruHaphbl o yaeoHoMy npeamery «Xumus». — URL:

https://edsoo.ru/metodicheskie-seminary/ms-himiya/.



MeTtoauueckie HHTEPaKTUBHBIE KEHUCHI 0 YUEOHOMY MPEAMETY « XUMUS». —
URL: https://edsoo.ru/metodicheskie kejsy/.

NHtepakTuBHBIE BUPTYaJIbHBIEC TA00PATOPHBIE U TPAKTUUECKUE PAOOTHI Ha
yriy0JIEHHOM ypOBHE 10 yueOHoMy npeamety «Xumus». — URL:
https://content.edsoo.ru/lab/.

Mertoanyeckue mocobust mo yueOHoMy npeamety « Xumus». — URL:
https://edsoo.ru/mr-himiya/.

Marepuaisl o Bonpocam GopMUpOBaHUs PYHKIIMOHAIBHONW IPAaMOTHOCTH. —

URL: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.

bu6morexa [{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEaunas xomnekius 1mudpoBbix 00pa3oBaTeIbHbBIX
pecypcoB

http://fcior.edu.ru enepanbblii HEHTP UHPOPMALIMOHHO-00Pa30BaATEIbHBIX
pecypcoB (OLINOP)

http://college.ru/himiya/ OTKpBITBIN KOJIEIK: XUMUS

http://www.chemnet.ru [loptan ¢pyHIaMEeHTaTEHOTO XHMHUYECKOTO 00pa30BaHUS
Poccun

http://him.1september.ru Bee nis yuurenst Xamuu

http://school-sector.relarn.ru/nsm/ Xumus 1151 BceX: WITIOCTPUPOBAHHBIC



MaTEepHUAaJIbI IO O0IIEH, OPTaHUIECKON M HEOPTAHMYECKOU XUMUHU
http://chemistry.narod.ru Mup xumuu
http://him-school.ru Bupryansaas Xumunueckas lIkona

Poccuiickast anekTponHas mikoia (resh.edu.ru)
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