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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpenHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEBHON MPOTPAMMBI CpPEAHETO 001mero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHrenmuu mnpemnogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa30BaTeIbHBIX OpraHu3anuix Poccuiickoi
®denepanvy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TonoxeHui «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/JOB K pa3pabOTKe MporpamMmbl MO XUMHUHU, K OMpPENEIICHUIO
o0miei ctparernn oOydeHus, BOCIIUTAHUS U PA3BUTHS OO0YUAIOMINXCS CPEACTBAMHU
yaebHoro npeameta «Xumus» 1151 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
KoHUentyanbHble nonoxkenns ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJIEH,
collepKaHMs, pPe3yJbTaTOB OOy4deHUss W TpeOOBaHUI K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXXKHT 3aBEpUIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU KacaloTCs
MO3HAHUS 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHHE
oOyyJarommxcs Ha YPOBHE CpeHEro o0Imero o0pa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHUE M TOCTPOCHHE KOTOPOro ONpelesieHbl B
nporpaMMme MO XMMHUU € Y4ETOM CHelu(pUKU HAyKHU XUMUHU, €€ 3HAYeHUs B
NO3HAHWU TMPUPOJLI U B MaTEPUAIBHOW MKU3HHM OOIIECTBA, a TAKXKE C Y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasosanus B Poccuiickoit deaeparumn.

XHUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO pojb B
COBPEMEHHOW LUBWJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUSI,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYKAlOIIeM MHpE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (OPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMHU PUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAayKaMU, XMMHS CTalla
HEOTHEMJIEMOM YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJla W SKM3HU KaXaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBjI€HAa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOMIMMU MENSIMH W TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK UM JJs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJKCHHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMA  nipeAMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass W HEOpPraHWYECKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HaHUI M0 HEOPTaHUYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUMW U3 OOIIEeH XMMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMBl 3HAHUW MPU WU3YUYECHHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTb PacCMOTPEHHS BCEr0 MHOI000pas3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOI0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H 00ycClIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM HA  ONpPEIEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUSI OPTaHHYECKHUX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX W  3JIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemecTB. CBeneHUs 00 H3ydyaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIIEBOJOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM IOJyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs IEepBOHAYAILHBIC
MPEICTABICHUS] O XMMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKIuu.

[lon HOBBIM yriaoMm 3peHUsi B IMpeaMmere «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKU MaTepuadl u (AaKTOJIOTMUYECKHE CBEICHHMS O BEIEeCTBaX U
XUMHUUYECKO peakiuu. Tak, B dacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» O00yYaroUUMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTUYECKUX MO3UIHUH,



riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT
o0o6m1aromIe 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)XKHEHMIIMX BEIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKXKE O XUMHUYCCKUX PEAKIUSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJbTYPOJIOTUYECKUA U TPUKIAHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHON W MPAKTHUECKOU
JEATETLHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHUS K IPOIECCY
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh € JUIA TIOTIONHEHWS 3HAHWM, pEeNIeHUS WHTCINIEKTYalbHbIX |
DKCIIEPUMEHTAILHBIX MCCIICI0BATEILCKUX 3a/1ad. B 11e10M copepkanue yaeOHOTOo
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOIIMXCS MHUPOBO33PEHYECKONM OCHOBBI IS TOHUMAaHUS
bunocodhckux uaeH, Takux KakK: MaTepUalbHOE €IWHCTBO HEOPTaHUYECKOro H
OpPraHUYECKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNA TyTEM OSKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXKIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUYECKUX MpoOIieMm, a
TaKke Mpo0JeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHS, CO3aHUS HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B rmmane pemieHWs 3aad  BOCIHTAHUS, Pa3BUTHS MW COMMATU3AIMH
oOydJaronmxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YyUYEOHBIX JCHCTBUN, UWMEIOIMMUX 0a30BOC 3HAUCHUE IS
pa3sIUYHBIX BHJAOB JICSITCIBHOCTH: pEHICHUS TMpoOJieM, TIOWCKa, aHamu3a |
00paboTku nHGOpMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITa MPAKTUIECKOM
U HCCIIEOBATEIbCKON JESTEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHEro od1iero o0pa3oBaHusi, P ONPEICICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH 1INl W3Y4YeHHsS MpeaMeTa HalpaBICHHEM
MEPBOCTENICHHONW 3HAYUMOCTH TPAJAUIMOHHO Tpu3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWMS, MPAKTHUYECKON
NEATEILHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOH MOJIXOJ K ONpPEICNCHUIO Ielield W3ydCHHS
MIpEeIMETA SBIISICTCS BIIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PCHHsS TJIaBHBIMHU LEISIMHU W3YyYCHHUS MpEaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HaHWH KaKk BaKHEHIIeH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C MUCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOAUMBIX I MPUOOpETCHHS
YMEHUM OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBICHHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XHWMHYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM  MPaBUI
0e301acHOro oOpaleHust ¢ BEUIECTBaMH.

Hapsigy ¢ atumMm, conep:kaTelibHasi XapaKTepUCTUKA LieJiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1o XMMUHU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUM B OOJbIIeld CTeNmeHH OTAAETCA  MpeArnoYTeHUE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOyueHUus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HAaObOpOM 3HaHUH, a (YHKIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHSIMH aKTUBHOTO TMOJIyYEHHUs 3HAHUN U MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBa3u ¢ 3TUM mpu W3ydeHMM MpeaAMeTa «XUMHS» JOMHHUPYIOIIEe
3HaYEHHUE NMPUOOPETAIOT TaKUE LENH U 33JJa4H, KaK:

amanraiusl 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MHPUHSATHUIO IPaMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
JeSATEeILHOCTH: PEIIeHHs MPoOJeM, MOUCKa, aHaimu3a U o0paboTKu HH(OpMAaIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe JJs OLEHKH C TMO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPELY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yYaroImUXCcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS 110 XMMHUU B COOTBETCTBUH C KM3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJISl TIOMCKA M aHaJIu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YYAIOIIUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWW W TPOBEICHUU XHMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcsi yOEXKIEHHOCTM B T'YMAaHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJU B PEIICHUH TJI00AIBHBIX MPOOJIeM
PALMOHATIBHOTO TPUPOJAOTIOIB30BAHMUS, TTOTIOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTOo
OTHOIIICHHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TIOJIYYEHHBIX 3HAHUW JUIsI TIPUHSTHS TPAMOTHBIX pEIIeHUNd B
CUTYaIIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeOHOM mutaHe cpemHero ooOmero o0pa3oBaHHUSA TPEAMET «XHUMHS
0a30BOro YpOBHS BXOJHUT B COCTaB MpeIMETHON 00jacTu «ECTeCTBEHHO-HAYy4HbIC
PEAMETHI».

OO6r1iee yuca0 9acoB, OTBEAEHHBIX IS U3YUYCHHS XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero ooiiero oopaszoBanusi, coctapisgeT 68 yacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 yac B Heiemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'"AHNYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XMMHUH

[IpenMer opraHMYecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coequHennii A. M. Bytneposa, e€ ocHoBHbIE TIOJI0KeHUSI. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYEeCKUX BemecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJJUHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kinaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHCTEeMaThyecKas) W TpPUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

DKCHEPUMEHTAIbHBIE METOJbl M3YUYECHHUS BEIIECTB W WX MNPEBPAILLCHUM:
O3HAKOMJIEHHE C O00pa3laMu OpraHWYeCcKUX BEIIEeCTB M MaTepHallaMH Ha uX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJECHUE W
ONMCAHUE JIECMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUWA psAn. MeTaH u 3TaH —
MpOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBa
(peakuuu 3aMelnieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJIydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTalldd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOTyYeHUE U TPUMEHEHHUE.

Ankanuensl: OyTtaauen-1,3 u MetunOytaaueH-1,3: cTpoeHue, BaKHEWIUE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KayudyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psill. ALIETHIICH
— TPOCTEUIHNI MPEACTaBUTENh AJKHMHOB: COCTaB, CTpOoeHHE, (U3UUYECKUE WU
XUMUYECKUE CBOMCTBA (peaklUy TUIpUPOBaHUS, TAIOT€HUPOBAHUS, TUApaTallUU,
TOPEHMUS), OJyYCHUE U TPUMEHEHHUE.

Apensl. benzoin: coctaB, crpoeHue, (PpuU3NUECKUe W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TPUMEHeHue. 10.1y0.:
cocmae, cmpoenue, ¢uzuyeckue U  Xumuveckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS. U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTb



apeHoB. l'eHeTuyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKALUMUA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble MCTOYHMKU YIJIEBOAOPOAOB. IlpupoaHblii ra3 M IOIMYTHBIE
HeTsaHble Ta3bl. Hedtp um e€ mpoucxoxnenue. CrocoObl mepepadoTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIMTUYECKUW), nupoau3. IIpomykTbr
nepepaboTky He(TH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib U IPOAYKTHI €0 MePEPadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHME C oO0Opa3lamMu IUlacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yroas», MOAECIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB H
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PabOThHI: MOJyYeHUE ITHIIEHA
Y U3Y4YEHHE €TI0 CBOUCTB.

Pacuérnbie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM MPOAYKTA PEaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M JTaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBSI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METAaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. JTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
METajUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe crnupThl). [leficTBue Ha
opraHusM yenoseka. [I[pumenenre rimunepusa U TUICHIJIMKOIIA.

®deHon: CTpOEHUE MOJIEKYNbl, (QU3NYECKUE U XUMHUYECKHE CBOWCTBA.
TokcuuHocTh penona. [Ilpumenenue gpenona.

Anbaerugpl U kemowuwvl. DOpMaNbIETHUN, alECTAJIBIACTUI. CTPOCHHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklUMHU OKHMCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJYyUYEHNE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), MoIydYeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KaK NMPEACTaBUTEIN BBICIINX KapOOHOBBIX
KHUCIOT. Mblia KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOLIEE ICHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
coxHbIX 3¢upoB. XKupsel. ['naponaus xupos. [Ipumenenue xupos. buosornyeckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjaccuUKalMs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocteimuii MoOHOCaxapu/l: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE C
ruapokcusiom Meau(ll), okuciieHne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykKTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalnia u
HeunoNno3bl. PU3MYECKME W XMMHYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KAuECTBEHHAs PEAKIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbI H3YyYE€HHUS BEIIECTB M HX MpEeBpallCHUM:
MpOBE/ICHNE, HAOJIIOJICHUE W OINHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalia € HOIOM),
MPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuéTthrble 3amaumn.

Bbluncienuss 1Mo YpaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHNUS.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OPraHUYECKHe COoeAUHEHHUs. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonorundeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHus. llepBuuHas,
BTOPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAIlsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

OKCIEepUMEHTAIbHBIE METOJbI H3YyYE€HHUsS BEIIECTB W HX MpEeBpallcHUM:
HaAOJIOICHUE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OEIKOB IpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJbI M3yYE€HHUsS BEIIECTB W HX MpeBpallcHUM:
O3HAaKOMJIEHHE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanust MeXIpeIMETHBIX CBS3EH NMPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTeCTBEHHO-
HAay4YHbIX MOHSTUH, TaK U MOHSATUN, SIBISIOIIMXCS CUCTEMHBIMHU ISl OTAEIIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3a,
3aKOH, TEOpHSsl, aHAIW3, CUHTE3, KiacCuPUKalus, MepuoIUIHOCTh, HAOII0/ICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHUPOBAHUE.

@usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU yPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoOE€ COCTOSHUE
BEIIECTBA, ((U3NYECKHUE BETUYUHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BeliecTBa (O€JIKHU, YIJIEBOIbI, KHUPHI,
(epMEeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAEMbIE, TOILIMBO,
pECYpCHL.

TexHOnmorus: INHUILIEBbIE MPOAYKTbI, OCHOBBI PALHMOHAIBHOIO IIUTAHUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHHU

XUMUYECKUM 3neMeHT. AToMm. Sapo aroma, H30TONBL. JJIEKTPOHHAA
000JI0uKa. DHEPreTH4eckrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTtaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi AaTOMOB.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMAYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [lepmoamdeckon CUCTEMBI
xuMu4eckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMM TPOCTBIX M CIJIOXHBIX BEIIECTB IO TpyIIaM M MepUoaMm.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbl XUMHYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsl, MOHHAS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XWMHUYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
aKuentopHsiil). BomopogHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenp okucieHus. MIoHbI: KATHOHBI M aHUOHBI.



BemectBa  MOJIEKYJSIDHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTne o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHHU. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAs] CBSA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss XUMHYECKMX — peakmuii B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUSI U IIPEBPALLCHUS YJHEPTUM TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunn. XUMHYECKOE paBHOBecue. DakTOphl, BIUAIOIIME HA COCTOSHHE
XuMH4ecKoro paBHoBecus. [Ipunnnn Jle [latense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciadbie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYEHUS BEIIECTB W UX MPEBPAILLCHUMN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XxuMuueckux snemeHtoB /. .
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHUBEPCAIBHOIO WHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKLINNY.

Pacuérnble 3anaumn.

Pacy€tel 1O ypaBHEHMSAM XMMHUYECKHX pEaKkUUi, B TOM YHUCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCMHOJIB30BAHUEM TOHATHUS «MaccoBasd
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpumepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
dbochopa, yrimepoga U KpeMHHSI)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHEHUMU.



Meramnel. [lonoxenne meramnoB B Ilepronnueckoil cucreMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTtayuioB. O6mme Qusnyeckue cBorcTBa MetauioB. CIiaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUN sl HAPSHKEHU METAIIIOB.

XUMUYECKHE CBOWCTBA BAXXKHEUIIMX METAUIOB (HATpU, KaJui, KaJbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
U3Yy4YEHUE KOJUIEKIMH «MeTamibl ¥ CIUIaBbl», 00pa3lOB HEMETAIIOB, PELICHUE
HKCIEPUMEHTAIbHBIX 3a7ay, HaAOJIIOJlEHUE M OINHUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEHCTBHE T'MJIPOKCHIA AIIOMHHUS C PacTBOpPaMHU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemecTBa WM 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
U3 BELIECTB UMEET IPUMECH.

XuMHs ¥ dKU3Hb

Ponp xumum B o0ecriedeHUH SKOJIOTMUYECKOM, SHEPreTUYEeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpenacraBnennss 00 OOMMX HAYYHBIX MPUHUOUIAX [POMBIIIJIEHHOTO
ITOJTYYEHHsI BXKHEUIIINX BEILIECTB.

YenoBek B MHpe BELIECTB U MATEpUAIIOB: BAKHEUIIME CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MATEpHUANIBl, KpacCKH, CTEKJIO, KEepaMMKa,
MaTepuaibl sl 3JIEKTPOHHUKH, HAaHOMAaTEpHUasbl, OPTaHUYECKUE W MUHEPAIIbHbBIC
yaoOpeHus.

XuMus U 310pOBbE YEJIOBEKA: IPAaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 HCIIOJIb30BAHMS MpEnapaTtoB OBITOBOW XUMUH
B IIOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXNpeAMETHBIX CBA3€H MpU  HU3yYeHUM oOued u
HEOpraHW4ecKol XuMuM B 11 Kiacce ocylIECTBISETCS Yepe3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyUYHBIX TMOHATHM, TaK U MOHATHH, SIBJISIOIIUXCS
CUCTEMHBIMM JIJI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKkT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCHU(PUKALMS, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTHUs, Macca, aToM, JEKTPOH, POTOH, HEUTPOH, HOH,
M30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSHHE BEIIECTBa, (PU3NYECKUE BEIUYUHBI M CIUHUIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpANbI, TOPHBIC MOPOIbI, TOJIE3HBIE UCKOIIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, MHINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHajoOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyJaroIMMHUCSL TPOTPAMM  CPEIHEro OO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METampeIMETHBIM H TpeaMeTHbiM). HaydHo-mMeTomuveckold OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsl SIBJISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIJIEICHBI CIEAYIOIINE COCTABISIOLIHE:

OCO3HaHUE OOYYaIOUIMMHCS POCCUMCKOM TpakJIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHUIO;

IEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKI 0a30BON HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTaHOBKAaMH, MPHUCYLIIUMH IEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHs» JOCTHTalTcsi B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKHUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOro OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu W TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
oOy4Jarommxcs.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPaXKaroT
C(OPMUPOBAHHOCTh OIbITA [O3HABATEILHOM W TMPAKTUYECKON JEeATEIbHOCTH
oOyuaromuxcs Mo peajiv3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YUCIE B
YaCTH:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HaHUs 00YYarOIMIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPABOIOPSIKY;

OPEJCTaBICHUS O COLMAIbHBIX HOPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUHU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W MPHUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMEeHTBI IPYTUX [IPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU AESTEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

yBaXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh PEe3yJbTaT
JUINTEIbHBIX ~ HAONIOJEHUHM, KpPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U NPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanm3e HHQOPMAINH O TMEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0O€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOto/IeHus1 TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HU JIFOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUHM TMPAKTUYECKUX 3a/ay
COLIMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBAKEHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYyATbHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peann3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3KOJIOTrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIECOOOPA3HOTO OTHOMICHUS K TMPUPOJIC, KAaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHOW CPEBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM ISt
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBE30BAHNS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAUIUX Bped OKpYKarollen
NPUPOIAHON cpejie, YMEHHsSI MPOTHO3MPOBATH HEOIArONPHUSITHBIE 3KOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CIeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUU MpoOJeM COXpaHECHHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEHICHUH I100aIbHBIX TpoOsieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 0OCCIICUCHUU YCIIOBHUI
YCIIEITHOTO TpyJa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOrO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTy4aeMble 3HaHUS JUIs aHAJIM3a M OOBSICHEHHUS SIBJICHUH OKPYXKaroIllero Mupa u
IPOMCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JiellaTh 000CHOBAHHBIC 3aKJIFOYCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOLIMXCS JaHHBIX C IEJIbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
peleHus mpoOieM B peabHBIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON IeATEIIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMWA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3iIMUHbIX cepax NpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yiabTaThl OCBOCHHS y4eOHOro npeamera «XUMHsS» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMHUPOBAHHS  MHUPOBO33pEHUS  OOyUarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleqoBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4YeOHbIE NEUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHEIE,

pETYJISATUBHEIC), 00€eCIeUnBaOIIE dbopMHpoBaHUE (YHKIIMOHAIBHOM
I'PaMOTHOCTH M COITUAIbHOM KOMIICTCHIIUN O0YyYarOIIHXCS;
CIIOCOOHOCTH 0OyJaroImXx sl KCITOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMU Nno3HaBaTeJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOSITeIbHO  (DOPMYyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JEATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHHWM IMPUEMBI JIOTUUYECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHM M yCTAHABIMBATh WX B3aWMOCBS3b,



HCIIOJI30BaTh COOTBETCTBYIOIIME MMOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHWE PpACCYXJICHHS (MHIYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTTUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIIBHBIC TIPEICTABICHUS — XUMHYECKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XHUMH4YecKass ¢opMmylia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BAaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPHU3HAKOB U3y4aE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaKuui;

dbopMyIMpPOBATH LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPyMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATEIBHO IPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YITaTOB MCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOU
JESATCIIbBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHBHOMY
MOMCKY METOJOB pEIICHUS NPaKTHYECKUX 3a7ay, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ unopmanueii:

OPUEHTUPOBATHCS B PAa3JIMYHBIX HCTOYHUKAX UWHPoOpManuu (HAy4yHO-
MONyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE ITOCOOUS,
pecypcel MHTEpHETa), aHAIU3UpPOBaTh MH(POPMAIIMIO PA3IUYHBIX BHIOB U (GopM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHUBATh eé JIOCTOBEPHOCTh H
HEMPOTUBOPEYUBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NIUUYHbIE METOJbI MPHU MOUCKE U
orbope wuHbOpPMAIMU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1ay
OTPEENEHHOTO THUIIA;

mpuOOpeTaTh OIBIT KCHOJIB30BAHMS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMy  MpPEACTaBICHUS
uHpopMaruu (cxemsl, rpaduKu, JUArpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHUE);

UCIIONB30BaTh HAYYHBIM fA3BIK B KadecTBe CpEACTBa MNpu padoTe ¢
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMEeTHbIe ((Du3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjajieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOJHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYNATh C TMpE3CHTAIMell pe3yJbTaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTOJTHEHUHT
XUMHYECKOTO SKCTIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoekTa u (HopMyJIupoBaTh BHIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

OBj1aieHHe YHUBEPCAJIbLHBIMH PeryJISITHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYMIECTBISTH CBOIO IO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenesisis e€ Lead M 3aJadyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOPUTM JCUCTBUIM TpHU
BBITIOJTHEHNH YYE€OHBIX U MCCIEOBATEIbCKUX 3afad, BbIOMpaTh Haubosee
3¢ dexTuBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TNOJy4YEeHHMs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUS»
OTpaXkaror:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUH B TMO3HAHHUM SIBIICHUI



npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi (opmyna (pa3BEépHyTas U COKpaul€HHAas), MOJb, MOJSpHas
Macca, MOJIAPHBIA OOBEM, YIJIEpOAHBIM CKeneT, (yHKUMOHAIbHAS TpYIIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUI Psll, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IMOJIYYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISITh XapaKTEpHbIE MPU3HAKKA TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
OIMCAHMM COCTaBa, CTPOCHHUS U MTPEBPAIICHUIN OPTraHUYECKUX COECIMHEHMI;

c()OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYECKMX BEUIECTB W YPABHEHUHM XUMHUYECKUX PpPEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJI OPraHUYECKHX BEUIECTB I WJUIFOCTPAlUU HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJIEKHOCTh H3YUYEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBY M CTPOCHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHuN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCojAepiKalliue
COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHHUS), JlaBaTh WM Ha3BaHUS IIO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAJIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWICH, MPOMHIIECH, alleTUJIEH,
ATWJICHIJIMKONb, TJIHLIEPUH, (eHos, (HopMalbIeTul, aleTaablIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOM CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. Bytieposa ajis 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh  YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue W XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEILIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30Jl, METaHOJ, ATaHOJ, STUJICHIJIUKOJIb,
mMIepyH, (EeHoJI, aleTalbIeTH, MypaBbHHAS W YKCYCHAs KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUII0JI03a, AMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUN C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI UX TMEpPepadOTKH W
MPaKTUYECKOE TPUMEHEHHE NIPOyKTOB MEpepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX
BEILIECTB WJIM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUYECKOU
NOCYJIOM 1 JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHWH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUYCHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MpPU HarpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TIPpU OOpaIllleHUH C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GopMyIUPOBaATh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMUUYECKYIO
uHpopMaIMio, TMOJydYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHdopmaruu, aTEpHET U APYTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eecoo0pa3HOro TOBEJICHUST B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKPY)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEACIEHHBIX OPraHUYECKUX
BEIlleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBUS Ha OpPraHU3M
YEeJI0BEKA,

JIs 00y4YarouuXxcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMHUYeCKuX

dbopmyi.
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMHUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJAbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs] MPAKTUYECKUX 3a7a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPHUPOTHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralONINe TMOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJISPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIéTKa,
TUNBl  XUMHUYECKHX  PpEAKIMH, PaACTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON peakIu, XUMHYECKOE PABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
BJIEKTPOJUTUYECKON Aucconuanuu, nepuoaunueckuit 3axkoH JI. M. MeHnneneena,
3aKOH COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUN M O€30IMaCHOM HCIIOJB30BaHUU BAKHEHUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATCILHOCTH YEJIOBEKa,;



C()OPMUPOBAHHOCTb YMEHMU BBISIBIATH XApPAKTEPHbIE NPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHSITHUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHHUH HCHIOJIb30BaTh XUMHUYECKYIO CHUMBOIIUKY JIJIs
cocTtaBieHuss (GOpMysT BEHIECTB M  YpPaBHEHHM  XMMHUYECKHUX  pEaKLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, yIJIEKHCIBIA Tra3, aMMHaK, raméHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEENSITh BAJIEHTHOCTh M CTETIEHb OKUCICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJOPOHAS) B COCAUHEHUSIX, THUI
KPUCTAJUIMYECKON pEmETKM KOHKPETHOTO BEIECTBa (ATOMHAs, MOJIEKYJSIpHasi,
VMOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCTMHCHMI;

c(pOpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneI€HHOMY KJaccy/TrpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUblI, OCHOBAHUS,
KHCJIOThI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOIUYECKOTrO 3aKoHa /1.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaATh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB Ilepmonnueckon cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJb3ysl MOHATUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «3HEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAVUHEHUN
1o repuoAaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. H.
Mengeneena;

chOpMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHME CBOMCTBA HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYILECTBOBAHME T'€HETUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMMHYECKUE PEAKIUU TI0
Pa3IMYHBIM IMpHU3HAKaM (YUCIy M COCTaBy pEarupyroliydx BELIECTB, TEIIOBOMY
abdexTy peaxiuy, U3MEHEHUIO CTEMEHEH OKHUCICHHsSI AJIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTABJSATh YPaBHEHHUSA DPEAKUUN pPa3THUHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHIIA,;



cOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAIOIINE
KAueCTBEHHBI COCTaB PAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh yYMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
pPEaKIuu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XUMUYECKHE TPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYeHHsS] CEPHOWM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH TPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIUAMAX W
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUIN NPOBOJUTH BBIYHMCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUM Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUHU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHYECKOU
MOCy/IoOl U JTa0OpaTOpPHBIM O0OpPYAOBaHUEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMUYECKUM
HKCIIEPUMEHT (pa3jio’KEeHHE IMEePOKCHIA BOAOPOJia B MPUCYTCTBUU KaTalM3aTopa,
ONpEJENIeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOUIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON pEeaKIluu,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHBIE pEaKIMu Ha CyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «MeTammey U «Hemeramib»y) B COOTBETCTBUM C TMPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHNUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX peaKIHuii U (HOpPMYITUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMUUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaru, IHTepHeT 1 ApyTruX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eecoo0pa3HOro TOBEJICHUST B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKPY)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI ONPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/IK, mosicHaTe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI O0YYaroNIuXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAUMUYECKUX SIBICHHM;

JUISL CJENBbIX MW CJIA0OBUIASIIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XuMMHUYeCKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

HaumeHnoBaHue pa3aesioB U TeM Koanuecrso yacos

Ne i/t
MPOrpaMMbl Bcero

dueKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PecypChl

Pasnea 1. Teoperuyeckue 0OCHOBBI OPraHN4eCKOM XUMUH

[IpenMeTt opraHu4YeCcKON XUMUU.

11 Teopus cTpOCHUST OpraHUIECKUX 3
coequnennit A. M. bytnepoBa

Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl

21 IIpenenbHbIe YriaeBOOOPOIbI — 5
' AIIKAHBI

29 HenpenenbHbIe yriIeBOJOPOIBL: 6
' QJIKEHBI, AJIKA/INCHBI, ATKUHBI

2.3 ApoMaTudecKue yriieBoA0pOIbI 2

24 [IpupoHbIE HCTOYHUKHU 3
' YTIIEBOJIOPOIOB U UX MepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opraHu4ecKue coeTuHeHHus

3.1 Cnuptsl. @enon 3

3 Anpaeruasl. KapOOHOBBIE KUCITOTHI. 7
' CroxxHble 3)UpBI

3.3 YrireBos 3
Hroro no pazneny 13



Pa3nen 4. A3oTconepxamme opraHndeckne coeJMHeHust

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3zgea S. BbicokoMOJIEKYJISIPHBbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne i/m
NMPorpamMmbl

KoandyecTBo 4acos

Bcero

duieKTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3zgea 1. TeopeTuueckue 0CHOBbI XUMHH

Ctpoenne atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema

11 XUMUYECKHX dJ1eMeHToB 1. 1. 3
Meupgeneena
12 CrtpoeHnue BemiecTBa. MHOrooOpasue 4
BEIIIECTB
13 XUMHYECKUE PEaKIIH 6
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertamibl
2.2 Hewmerannst
53 CBs13b HCOPTAaHUYECKUX H 5
OpTraHWYECKUX BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus v )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacos

Bcero

IIpenmer oprann4eckoil XUMHUH, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE 1
Teopust ctpoeHus oprannyeckux coenuHeHud A. M. byTiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

3 [IpencraBnenue o knaccupukanum OpraHMUECKUX BemecTB. HomeHknarypa (cuctemarnieckas) u 1
TPUBUAJIbHBIE HA3BAaHUSI OPTaHUYECKUX BELLECTB

4 AJTIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH L 1

) MeraH 1 3TaH — IPOCTEUILINE ITPEACTABUTENN AJIKAHOB 1

6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE MTPEICTABUTENIN ATKEHOB 1

8 [Tpaktuyeckas pabora Ne 1. «IlomyueHue sTuneHa u u3yyeHue ero CBOMCTBY 1

9 Anxanuensl. byranuen-1,3 u metunOyranuen-1,3. [lonyuyeHne CHHTETHYECKOTO Kay4yyKa U 1
PE3UHBI

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOIMUECKUN psijl. AETHIIEH — IpOCTeHInit 1
IPEJICTaBUTENb aJIKUHOB

11 Bbruncinenus no ypaBHEHUIO XMMHUYECKON peakliuu

12 Apenbl: 6eH30J1 U TOJIy0JI. TOKCHYHOCTh apEHOB

13 ['eHeTnyeckas CBS3b yII€BOAOPOAOB, IPUHAICKAIIMX K PA3IMUHBIM KJIaccam

14 [IpupoHBIe HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN ra3 U MOy THBIE He(TSHBIE Ta3bl, HEPTH U 1
IPOAYKTHI €€ nepepaboTKu

15 [IpupoaHBIe HCTOYHUKH YTICBOJOPOIOB: IPUPOIHBIN ra3 U MOIyTHBIE HeTSIHBIE Ta3bl, HEPTH U 1
IPOAYKTHI €€ epepaboTKu

16 KonTtponbHas pabota no pasneny «YriaeBoaopoabh» 1

17 [IpenenpHbIE OAHOATOMHBIE CITUPTHI: METAHOJI U 3TaHOJ. BomopoaHas cBs3b




18 MHOT0aTOMHBIE CITUPTHI: ITHICHTIUKOJb U TIUIEPUH 1
19 ®DeHoIT: CTPOCHUE MOJICKYJIBI, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE 1
20 Anpaerupl: GopMambACTH U alleTaIbISTHI. ATICTOH 1
21 OnHOOCHOBHBIE MTpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHas 1
22 [Tpaktuueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOM KUCIOTHD» 1
23 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEJICTABUTEH BBICIIMX KapPOOHOBBIX KHUCIIOT 1
24 MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE 1
25 CrnoxHnble 3(hUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIIOKHBIX 3(pUpOB 1
26 JKupbr: Tuaponus, mpuMeHeHne, OMoJIorHIecKas pojib )KHUPOB 1
27 YrieBoapl: cocTas, Kiaccudukaius. BaxHemme npeacTaBuTeNu: TioKo3a, (pyKTo3a, caxapos3a 1
28 Kpaxman u memmoso3a Kak TpUpOIHBIC TOTUMEDPHI 1
29 KonTponpHas padora no pazueny «Kucinopoconepkamniiue OpraHndeckiue CoeTMHCHUSD) 1
30 AMUHBI: METUJIAMUH U aHUJINH 1
31 AMHHOKHCIIOTHI KaK aM(OTEpPHBIC OPTaHUYECKUE COSTMHCHIS, UX OMOJIOTHYECKOE 3HAUCHUE. 1
IlenTuasl
32 benku kak mpupoHbIe BEBICOKOMOJIEKYJISIPHBIC COCTMHEHUS
33 OcHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN 1
34 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX coequHeHM. [ImacTMacchl, KayaykH, 1
BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KoJgnyecTBo yacoB

Ne i/ Tema ypoka
Bcero

1 XUMHUYECKUH JIEMEHT. ATOM. DJIeKTpOHHAsI KOH(HUTYpaIs aTOMOB 1

9 Ilepronnueckuii 3akoH U [lepuoanueckas cuctema xumudeckux 3nemeHToB 1. 1. Menaeneesa, nux 1
CBSI3b C COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH MO TpynmnaM u

3 nepuoaaM. 3Hau€HUE MEPUOIUYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKUX 31eMeHTOB JI. 1. 1
MeneneeBa B pa3BUTUH HAYKU

4 CtpoeHue BeliecTBa. XuMU4eckas CBsi3b, €€ BUIbl; MEXaHU3MbI 00Pa30BaHMsI KOBAJICHTHON CBSI3H. 1
Bogoponnas cBsizb

5 BanentHocTh. DnekTpoorpunatenbHoCcTh. CTeneHb OKUCIIEHUs. BerecTBa MOJIEKYIsIpPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHHUS

6 [TonsiTve o nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHbBIE pacTBOpBl. MaccoBast 1015 1
BELIECTBA B pacCTBOpE

7 Knaccudukanus u HOMEHKIaTypa HEOPraHUYeCKUX coelMHeHul. [ eHeTnueckas cBsa3b 1
HEOPraHMYECKUX BEIIECTB, Pa3INYHBIX KJIACCOB
Knaccudukanms XuMU4ecKnx peakiuii B HEOpraHMYecKor M OpraHMYecKoi XUMHUH. 3aKOH

8 COXPAaHEHHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUs SHEPTUU NPU XUMUUYECKUX 1
peaxkuusax

9 Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHUECKOe paBHOBECHE 1

10 [Tpaktuyeckas padora Ne 1. « BnusHre pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH peaKIuiy

11 OnekTpoauTnueckas auccouuanus. [loustue o BogopogHom nokasarene (pH) pactBopa. Peakuun 1
MOHHOTO 0OOMeHa. ['Maponu3 opraHudecKux U HEOPraHMYECKHUX BEIECTB

12 OKuCIUTENBHO-BOCCTAaHOBUTENBbHBIE peakinu. [IoHsTHe 00 37eKTpOoIn3e paciiaBoB U pacTBOPOB 1




coJien

13 KoHnTtponbHast pabota o pazaeny «TeopeTunueckne 0OCHOBBI XUMUN» 1

14 Merauibl, ux noyoxenue B [lepuoguueckoii cucreMe xumuueckux 3neMeHToB 1. M. Menneneesa 1
¥ 0COOCHHOCTH cTpoeHust aToMOB. OO1THe Pr3ndecKre CBONCTBA METAIIIIOB

15 CrutaBbl METaJIOB. DIIEKTPOXUMUYECKUN PsiJT HANIPSDKEHUN METAIIOB 1

16 XUMHUYECKUE CBOMCTBA BAKHEUIIIUX METAIIOB (HATPUM, KaJIWH, KaJIbIIUA, MarHui, aJIFlOMUHUN) U 1
UX CO€OUHEHUN

17 XUMHYECKUE CBOWCTBA XpOMa, MEAU U UX COEIUHECHUI 1

18 XUMHYeCKUe CBOWCTBA IIMHKA, JKeJie3a U UX COeTUHEHHIM

19 [TpakTudeckas padora Ne 2. "PerieHne sKCIIepUMEHTAIBHBIX 3a/1a4 10 TeMe « MeTalb»"

20 Hewmeramnbl, ux nonoxxenue B [leproauueckoit cucreme Xumudeckux snemeHton 1. U. 1
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 ®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIOB (Ha IPUMEPE KUCIOPOia, CEPHI, 1
docthopa u yriaepona)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCTMHEHUI 1

23 XuMHYecKue CBOMCTBa a30Ta, (hochopa U UX COCTUHCHHUM 1

24 XHUMHYECKUE CBOMCTBA yTIIEpOJ1a, KPEMHHUS U UX COCITMHEHUIN 1

25 [TpyuMmeHeHre BaXXHEHIIINX HEMETAIIIOB M UX COSAMHEHUH 1

26 O06o01enre U cucTeMaru3alus 3Hanui mo teme «Hemertamnbny. Beruncnenus no ypaBHEHHSIM 1
XUMUYECKUX PEAKIIUN U TEPMOXUMUUYECKHUE PACUETHI

27 [Tpaktuyeckas pabora Ne 3. «Pemienue skcriepuMeHTalIbHBIX 3a/1a4 1o Teme "HemeTanmbr"» 1

28 KonTpoapHas padora o temam «Metamie» u «Hemeramiey/Beepoccuiickas mpoBepodHast 1
pabora

29 Heoprannueckue u opranndeckue KUcinoTel. Heoprannueckue u opraHnueckre OCHOBAHUS

30 AmMoTepHbIe HEOpraHUYECKHE U OpraHNYeCcKHUe CoOeTMHEHUs. [ eHeTrueckas CBA3b 1




HCOPTaHUYCCKUX U OPraHNvYCCKUX BCIICCTB

Ponp xumun B o0ecriedeHur IKOJIOTHISCKOM, SHEPTETHIECKON M MUIIEBON 0€3011acCHOCTH,

31 1
Pa3BUTHUU MEIHUITMHBI
32 [IpencraBneHust 00 OOIMIMX HAYYHBIX MPUHIIANIAX TPOMBIIIJICHHOTO MOJIyUEHHS BAXKHEHIITIX 1
BEIIICCTB
33 UenoBek B MUPE BEIIECTB M MATEPHAIIOB 1
34 XuMHS ¥ 370pOBbE YEIIOBEKa
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBanusi

Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

1.1

CpopMUpOBAaHHOCTh TMPEJACTABICHUN O XUMHYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBIIGHUWA TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTUYECKUX 3a7ad U HDKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

1.2

Bnagenue cucremoil XMMUYECKMX 3HAHUH, KOTOpash BKIIKOYAET:
OCHOBOMOJIAraroIme MMOHSTHUS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIEPOAHBIN CKEJeT,
(yHKIIMOHATBHAS ~ Tpylma,  pagukal, HU30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOA- H
a30TCOJICpXKAINE COCAMHEHUs, OMOJOTHYCCKH AaKTHBHBIC BEIECTBA
(yrieBonpl, KUpBI, O€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHMsI opraHudeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (PAKTOJIOTHUYECKUE
CBEIIEHUsS O CBOWCTBAaX, COCTaBe, TMOJYYEeHUH U O€30MacCHOM
WCIIONB30BAaHUHM BAXKHEHIIMX HEOPTaHMYECKUX U  OPraHMYeCKHX

BCIIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTE yYMEHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUM,  yCTaHABIMBAaTBL WX  B3aWMOCBS3b,  HCIIOIb30BATh
COOTBETCTBYIOIIME IIOHATHSA IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN

c(OpPMUPOBAHHOCTh YMEHUH MCIIONB30BaTh XUMUYECKYI0 CHUMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaléHHON) (OpMyaT OpraHMYeCKUX BELIECTB U  ypaBHEHHM
XUMHUYECKUX PEaKLUid, U3TOTABIMBATH MOJIETU MOJIEKYJI OPTraHUYECKUX
BEIECTB I WUIFOCTPALMM MX XUMUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHaBIMBaTh  MPHHAUICKHOCTD
W3YYEHHBIX OPTraHMYECKMX BEIICCTB 1O WX COCTaBy M CTPOCHHIO K
onpeneaéHHOMY Kiaccy (Tpymrme) COeAMHEHHH  (yrJIeBOJIOPOJIbI,
KHCIOPOA MW a30TCOAEp)KAINE COEAMHEHUS, BBICOKOMOJICKYJISPHBIE
COCJMHEHUs), JaBaTh WM  Ha3BaHWs IO  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

CdopmMupoBaHHOCTh YMEHHUS ONPEAEATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OAUHApPHBIE U KPaTHbIE)

ChopMUpOBaHHOCTb ~ YMEHHUSI HPUMEHSTH: TOJOXKEHUS  TEOpHH
CTpoeHMsI opranuyeckux BemecTB A.M. byriepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YrieBoaoposl. Kucnopoaconep:xarme u a30TcoJIepKaIme

OpPraHN4YCCKHUEC COCAUHCHUA. BBICOKOMOJ'IGKy.TIHpHLIC COCANHCHMUA

2.1

2.2

23

24

3.1

ChopMHUpOBAaHHOCTh YMEHUH TNPUBOAWTHL TPUBHAJIbHBIC Ha3BaHUSA
OTJICIIBHBIX OPraHMYECKHX BEINECTB (ITHJICH, NPOIWICH, alleTUJICH,
ATWICHTJINKOJb, TIHIEepUH, (QeHon, Qopmanbaerun, ameraibIeru,
MypaBbHHAs KHCIIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBAas KHCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmai, IeJUTII03a,
TJTALIVH )

ChopMupoBaHHOCTh yMEHHN XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYecKne W XHMHUYCCKHE CBOWCTBA THUIMYHBIX IIPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIeCTB (METaH, JTaH, JTHJICH,
MPONWJICH, ameTwieH, OyramueH-1,3, merwiOyramuen-1,3, OeHzodn,
METaHOJI, TAHOJ, STUJICHIJIMKOIb, IMIEPHH, (EHOJ, aleTaabIeru],
MypaBbHHAs M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmal, IeJI0J03a,
AMUHOYKCYCHAasi KUCIIOTa)

ChopmupoBaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXJy  TUINUYHBIMU  TPEJICTABUTCISIMA  Pa3JIMIHBIX  KJIAcCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKHX
peaxiuii ¢ UCTIONb30BAaHUEM CTPYKTYPHBIX (hopmy
CdopmupoBaHHOCTH YMEHHS XapaKkTepu30BaTh HCTOYHUKHU
YTIEBOJIOPOAHOTO CHIPhs (HEDTH, MPUPOIHBIIA ra3, yrolib), CIOCOOBI UX

nepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MPOTYKTOB IMepepadboTKI
XUMHUA U KU3Hb. PacuéTel

CdopMUpoBaHHOCTH YMEHHUM BIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHMs, UCIIOJIB3YEMBIX B XUMUHN IIPU U3YUCHHUN



BEIIECTB W XUMHUYECKUX sBIEHUN (HAOMIOIEHHWE, HW3MEpPEHHE,
IKCTICPUMEHT, MOJICIUPOBAHUE), HCIIOJIL30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS PEIICHWH B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

3.2

33

3.4

ChopmupoBaHHOCTE yMEHHI COOJIIO/IATh TPaBHIA TOJB30BaHUS
XUMHYECKON TOCynoil u 1abopaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
npaBuiia OOpalIeHHsI ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIUSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYECKUX OIIBITOB

ChopMHPOBaHHOCTh YMEHUH IUITAHUPOBATH M BBIIOJIHATH XUMUYECKHUI
OKCIICPUMCHT (HpeBpaHIeHI/ISI OpPraHN4Y€CKUX BCIICCTB IIPpU HAIrpE€BaHUU,
MOJTyYeHHE 3TUJICHA U U3yYCHHE er0 CBOWCTB, KAYECTBEHHBIC PEaKIHH
OpPraHMYeCKUX BELIECTB, JICHATypauusi OEIKOB NpU HarpeBaHMH,
[BETHBIC DPEAKIMH OEJIKOB) B COOTBETCTBHM C TpaBHJIAMU TEXHHKU
0€30MacHOCTH TpH OOpaIleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM
o0opyoBaHuEM; [IPEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
9KCTIEpUMEHTa B (OpME 3amicCH ypaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB

CchopMupoBaHHOCTb YMEHHH MPOBOANUTH BBIYUCICHHS 10 XMMUYECKUM
YpaBHEHUSM (Macchl, 00bEMaA, KOJUYECTBA MCXOAHOTO BEIIECTBA WM
MPOAYKTA PEAKLUHU 10 N3BECTHBIM Macce, 00bEMY, KOTMIECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIMH)

3.5

3.6

11 KIIACC

CdopmupoBaHHOCTH YMEHUH KPUTHYECKH aHAIM3UPOBATh
XMUMHUYECKYI0 HMH(OpMAIMIO, MOIy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U ApyTHe)

ChopMupoBaHHOCTb yMEHUH COOJIOAATH MpaBHJa SKOJIOTHYECKH
11eJ1ec000pa3HOro IMOBEIEHUSI B OBITY W TPYAOBOW NEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXKAOLIEH NPUPOAHOU
Cpenbl, OCO3HAaBATh ONACHOCTh BO3JICHMCTBHMS HA JKUBBIE OpPraHU3MBI
ONpEIEIEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAsl CMBICI IOKa3aTels
I[MAK (mpenensHO  JOMYCTUMOM — KOHLEHTpAIMM), TMOSICHATH Ha
npuMepax CIOCOOBI YMCHBIICHUA W MPCAOTBPAIICHHA HX BPCIHOIO

BOSI[GﬁCTBHS[ Ha OpraHus3M 4CJIOBCKa

Kon
IpoBEePsAEMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero 06pa3oBaHus




pe3yJabTara
1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

Bragenne cucrteMoil XMMHYECKMX 3HAaHUW, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAlOUIME  MOHATUSA  (XMMMUYECKUH  3JEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
WOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XMMMYECKas CBSA3b, MOJIb, MOJIApHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKass pElETKA, TUIBl XUMHUYECKUX pEaKLUui
(OKUCIIUTENBbHO-BOCCTAHOBUTEINIBHBIE, 9K30- U SHIOTEPMHUYECKHE,
peakLuy MOHHOTOo OOMEHA), PacTBOP, AJIEKTPOJIMTHI, HEINEKTPOJIUTHI,
JNIEKTPOIUTUYECKAs  JUCCOLMALMUSA, OKHCIMTENb, BOCCTAHOBHTEINbD,
CKOpPOCTh XMMHYECKOM pPEaKlMu, XUMHUYECKOE PAaBHOBECUE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKOH auccoruanuy, Ilepuonuueckuii
3akoH JI.M. MeHzeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJYYEHMH U O€30IIaCHOM HCIHOJIb30BaHUM BaKHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPAKTUYECKOW AEATeNbHOCTH

YCI0BCKA

ChopMupOBaHHOCTb yYMEHHUH BBIABIATH XapaKTepHbIE MPHU3HAKK U
B3aMMOCBSA3b M3YUYEHHBIX MOHATHM, NPUMEHATH COOTBETCTBYIOLIUE
MOHATHUSL TPU ONUCAHMM CTPOEHUS U CBOMCTB HEOPraHMYECKHUX
BEIIECTB U MX IPEBpAlllEHUIl; BBISBIATh B3aMMOCBSI3b XMMHMUYECKHX
3HaHUH C HOHATUSAMU u IPEJCTaBICHUSIMU JIpyTux
€CTECTBEHHOHAYYHBIX IPEIMETOB

Bnanenue OCHOBHBIMM METOJaMM HAy4yHOTO IIO3HaHMS BELIECTB U
XUMHYECKUX sBJIEHUN (HaOM0JeHue, W3MEpEeHHe, HKCIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopmMHupoBaHHOCTh yYMEHMH ONpPEIENATh BaJEHTHOCTh M CTENEHb
OKUCJICHUS XHMHMUYECKHX DJIEMEHTOB B COCIUHEHUAX pa3IMYHOIO
COCTaBa, BHJl XUMHUYECKOW  CBSI3M  (KOBaJE€HTHAs,  HMOHHaf,
MeTaJlJIn4ecKasi, BOAOPOJHAs) B COCIUHEHUSX, TUIl KPUCTAIUITMUECKON
pEeIETKH KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJIsIpHas, MOHHAs,

MeTajuIn4ecKas)

1.5

ChopMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHUICCKUX COCIUHECHUI

1.6

C(I)OpMHpOBaHHOCTB YMCHUA KJ'IE[CCI/I(I)I/II_II/IpOBaTL XUMHWYCCKUC
pCaKkuuu 1o pasjinidHbIM IMPU3HAKAM (‘-II/ICJ'Iy " COCTaBy pCarupyrommx

BEILIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTeleHen




1.7

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakluu,  y4acTHIO

KaTaJinu3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIATH YpaBHEHHUS  peakUuil
pa3IMYHBIX THUIIOB, MOJHBIE W COKpAIIEHHBIE YpPAaBHEHUS pPEAKUUN
MOHHOTO OOMEHA, YYUTHIBAs YCIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

J0 KOHIIa

1.8

1.9

CchopMupoBaHHOCTh YMEHHUI NPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE
KAueCTBEHHBI  COCTaB  pa3iIUYHBIX HEOPraHWYECKHX  BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB
ChopmupoBaHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakuui IOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peakUuit

1.10

ChopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaklny OT Pa3inyHbIX (haKTOpOB

1.11

2.1

ChopmupoBaHHOCTE yMEHHI  OOBSCHATH  XapakTep CMEUICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunnun Jle [larenbe)
OO61mas u HeopraHu4yeckasi XuMus

CdhopMupoBaHHOCTb yMeHUI packpeiBaTh cMbica [lepuonndeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOUIYI0, OOBACHUTEIbHYIO U  INPOTHOCTUYECKYIO

byHKIUN

2.2

2.3

24

CpopMHUpOBaHHOCTh YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonuyeckoit
cucteMbl xumudeckux snemeHtoB JI.M. MenneneeBa, ucnonb3ys
IIOHATUA «S-, p-, d—BJ’IGKTpOHHI:Ie Op6I/ITaJ'II/I>>, COHEPTCTUYCCKUEC
YPOBHWY, 0O0BSCHITH 3aKOHOMCPHOCTHU HU3MCHCHUA CBOMWCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpynmnam

[Tepuoanueckoit cucremsl XxuMuueckux aneMeHToB .M. Menaeneesa

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEUIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYINICCTBOBAHWE  TCHETHYCCKOM  CBS3M  MEXKAY
HEOPraHWYECKUMHU  BeIIeCTBAaMM  C  TOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/II\/'I

C(I)OpMPIpOBaHHOCTB y'MeHI/Iﬁ YCTaHaBJIMBATb MMPUHAAJIC)KHOCTD

HCOPraHNYCCKUX BCIICCTB IIO HX COCTABY K OHpeI[eJ'IéHHOMy KJIacCy




2.5

2.6

2.7

(rpynme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUThl,

OKCHJbI, OCHOBAaHMH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUIBI, COJ'II/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui coCTaBleHMs (OpPMyJ BEIIECTB M YPaBHEHUH XUMHMUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHMsI OTJEJIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHblii ras,
yIJIEKHCIBIA a3, aMMMaK, raméHas H3BeCTb, HEraméHas H3BeCTb,

MUTHEBAs COJIA, TUPUT U IPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEUIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETHYCCKOW  CBS3M  MEXIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  TOMONIBK  ypaBHEHHM

COOTBCTCTBYIOIIUX XUMHUYICCKHUX peaKI_IPII;'I

CdopmupoBaHHOCTh YMEHH MIAHUPOBATH U BBHIOIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3lioKeHHe TEepOKCHAa BOAOPOJAa B MPUCYTCTBUU
KaTajau3aTopa, OINpeAeseHUE Cpeabl PaCTBOPOB BEIIECTB C MOMOIIbIO
YHHUBEPCAJIHHOTO WHAMKATOPA, BJIHMSHHUE pa3IUYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMH, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbBIE PEaKIUu Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pPELIEHUE SKCIEPUMEHTAIbHBIX 3a/jad M0 TeMaMm
«Meramnb» u «Hemerannabsl») B COOTBETCTBUU C MPaBUJIaAMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHHWH C BellecTBaMH U JabOopaTopHBIM
o0opyaoBaHuEM; MIPEACTABIISATh pe3yabTaThl XUMHUYECKOTO
SKCHEpUMEHTa B (OpME 3alHMCH YpaBHEHHH COOTBETCTBYIOLIMX

peaknuii 1 GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

2.9

3.1

CpopMHUpOBaHHOCT, yYMEHUW COONIOJATh MpaBWia TOJH30BAHUS
XMMHUYECKOM MOCyJoH M Ja00opaTOpHBIM O0OpYyIOBaHHMEM, a TaKXKe
IpaBuja oOpalleHHs ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU
0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHYECKHIX OIBITOB

ChopMupoBaHHOCTb ~ YMEHMH  XapakTepu30BaTb  XHUMHUYECKUE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEpHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(pOpMHPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0IMX HAyyHBIX MPUHLOMIAX M  OSKOJOTHYECKUX  Ipobdiemax

XUMHYECKOTO IPOU3BOJACTBA
XUMHUS U )KU3HL. PacuéTrl

CdopmupoBaHHOCTh TPEACTABICHUH O XHMHUYECKOW COCTaBISIOLIEH

GCTCCTBGHHOHayllHOfI KapTUHBI MHpa, pPOJIM XWMMHU B IIO3HAHWU



SBIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, ©€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOUN ist
pelleHrs NPAaKTHUYECKUX 3alad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

3.2

CdhopMupoBaHHOCTB YMEHUH KPUTHYECKH aHAIM3UPOBATh
XUMHYECKYI0 HMH(OpMaIMio, NOIy4aeMylr H3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHUKalUK, ceTb HTEpHET U 1pyTrue)

33

34

ChopMupOBaHHOCTh yYMEHUH COONMIOAATh NPaBUIIA HKOJOTHUECKU
1enecoo0pa3Horo MoBeleHUss B OBITY M TPYAOBOM NESATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON
cpelibl

Oco3HaBaThb OMAaCHOCTh BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, noscHsITh
Ha MpUMepax crocoObl YMEHBIIEHUS U NMPEAOTBPAILEHUS UX BPEIHOTO

BO3,I[€I‘/‘ICTBI/I$I Ha OpraHu3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUI MIPOBOIUTH BBIYHCIICHUS c
WCIOJIb30BAHUEM TOHSTHUS «MAaccoBasi JIOJIS BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIICHWHA TAa30B NPH XHUMHYECKUX PEAKIUAX, MAacCChl
BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIoBOTo 3¢ (deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCUICCTB, MMPECBPALLICHUA U COXPAaHCHHA SHCPIrUu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITIACC

Koxa
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHHU

HpenMeT OpFaHquCKOﬁ XUMHUH:. €€ BO3HUKHOBCHHEC, pPa3BUTHEC W 3HAYUCHHUC B
IMOJIYUCHHUH HOBBIX BCHICCTB M MATCPUAJIOB. TGOpI/ISI CTPOCHUA OPraHUYCCKHUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrpykrypHble (OpPMYJIBI OPraHUYECKHX BEMIECTB. [ OMOJIOTHS, H30MEpHs.
XuMHUecKasi CBSI3b B OPraHMYECKHX COEAMHEHUSIX — OJHMHAPHBIE W KpaTHbIC

CBA3H. HpC,I[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaHI/II/I OpPraHUYCCKUX BCIICCTB

1.3

2.1

2.2

23

24

2.5

2.6

Homenknatrypa opraHnyeckux COeIMHEHUU (cucTeMaTH4ecKasl) U TPUBUAIbHbBIC

Ha3BaHUs BOKHEHUIINUX MPEICTABUTENICH KJIACCOB OPTaHUYECKHUX BEIIECTB
YrieBoaopoibl

AnKaHBI: cOCTaB U CTPOCHHC, TOMOJIOTHYECKUM pAana. Mertan u 3TaH — HpOCTCﬁH.IHC
npeaACTaBUTCIUM AJIKAHOB! (1)H3HLIGCKI/IG U XUMHUYECKHE CBOMCTBA (peaKI_[I/II/I

3aMCIICHUA U FOpCHI/Iﬂ), HaxXO0XIACHUC B IPHUPOAL, ITOJTYUCHHUEC U TPUMCHCHUC

AJKeHBI: COCTaB U CTPOECHHUE, TOMOJIOTMUECKUN psf. DTWIEH M NpPONWIEH —
MPOCTEUIINE TPEACTABUTEIN AIKCHOB: (H3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuu T'MJIPUPOBAHUS, TaJlOTCHUPOBAHUS, THApaTalldd, OKHUCICHHUS U

HOJ'II/IMepI/BaLII/II/I), MOJIYyUYCHHEC U IPUMCHCHUC

Anxaguensl: Oyraauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeHne
XMMHYECKHE CBOMCTBA (peakuus nomumepusanuu). [lonmydeHrne CHHTETHUECKOTO

Kay4dyKa U PE3UHBI

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUH Psil. ALETUIICH —
MPOCTEHIINKA TpPEICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3NUECKHEe U
XMMHYECKHE CBOMCTBA (peakuy THAPUPOBAHMS, FAIOTEHUPOBAHNUS, THIPATAIIH,

FOpeHI/ISI), MOJIYUYCHHUEC U IPUMCHCHUC

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE U XHMUYECKHE CBOMCTBa
(peaxiuy raloreHupoBaHMs U HUTPOBaHMs), OJTy4YeHUE U npuMeHeHue. Tomyodr:
coCTaB, CTpoeHue, (Qu3Mueckue ¢  XUMHYECKHE CBOMCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJyYEeHUE M NpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuyeckas CBs3b MEXIy YIVIEBOAOPOJAMH, MPUHAJIEKAIIUMU K

Ppa3JINIHBIM KJIacCaM

[TpupoHble HCTOYHUKY YIIIeBOOPO0B. IIpupoanblii ra3 u nomyTHsle HEQTAHBIE




ra3el. Hedpth u e€ mpoucxoxnenne. CriocoObl mepepaboTku HePTH: MeperoHka,
KPEKUHT (TEPMHUYECKUI, KaTaluTU4YeCKui), muposns. [IpomaykTel mepepaboTku
He(TH, UX TMPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITYy. KamMeHHbI yromb u

MPOAYKTHI €T0 nepepadboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CIUPTHL. METaHOIN M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XHMHUYECKHE  CBOMCTBa  (peakuMd C  AKTUBHBIMH  METaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, TOpPEHHUE), MpUMEHEHHe. BolopojHble CBS3U MEXKIY
MOJIEKYJIaMH CHUPTOB. J[eCTBUE METAHOJIAa U DTAaHOJIAa HAa OPraHUu3M 4YEJIOBEKa.
MHoroaTtoMHBIE CIIMPTHIL. OTHIEHTJINKONIb U MIMOCPUH: CTPOCHUC, (1)I/IBI/I‘ICCKI/IG n
XMMHUYECKHE CBOMCTBAa (B3aUMOJAEWCTBHME CO  ILEIOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOrOaTOMHble crnupThl). [leificTBue Ha opraHusm

yesoBeka. [IpuMeHenue rimnepruHa U STUICHIITUKOJIS

@deHON:  CTpOEHHE MOJIEKYJbl, (PU3NYECKMEe U XUMHUYECKHE CBOICTBa.
Tokcuunocts enona. [fpumenenune gpenona

Anpneruasl ¥ KeToHbl. @OpManbIeru, aleTaabAeru/l: CTpoeHue, GU3NIeCcKue u
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHCIEHMS] U BOCCTAHOBIJIEHHUS, KaUECTBEHHbIE

peaKHI/II/I), IMOJIYUYCHHEC U ITIPUMCHCHUEC

3.4

OAHOOCHOBHBIE MpeAeabHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HUECKUEe U XMMHUUYECKHE CBOMCTBA (CBOMCTBA, o0IIMe IS
Kjlacca KHCJIOT, peakius JSTepuUKanuu), I[OIy4eHHe U IpPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCJIOTHl KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC IIGIZCTBHC

3.5

Crnoxable 3GUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. [lpumeHenne >xupoB. buomorunyueckas posb

KHUPOB

3.6

VYraeBopl: coCTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, M- M IOJUCAXapuibl).
I'moko3a — mpocTedmii MOHOcaxapuj: OCOOEHHOCTH CTPOEHHUS MOJICKYJIBI,
¢u3nyueckre U XuMHUYeCKue cBOKCTBa (B3auMoaelicteue ¢ rugpokcugom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpoKeHME TIIIOKO3bl), HAaXOXJEHHEe B NPUPOJE, NMPUMEHEHHE, OMOJorHyecKas
poib. ®otocunres. Ppykro3a kak u3oMep IOKo3bl. Kpaxman u nemnono3a kak
npUpoAHble noiaumepbl. CTpoeHHe KpaxMmana M Leuiosio3bl. Puznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KAUeCTBEHHAs! PEaKIHsl C HOJI0OM)

A3oTcoiepKalie OpraHn4eckie CoeIMHEeHUs

4.1

AMUHOKHUCIIOTEl KaKk amM(OTepHble OpraHUYecKue coequHeHus. duznueckue u

XUMHUYECKHE CBOMCTBA aAMHMHOKHCIIOT (Ha npumepe FJ'II/II_II/IHa). buonorunyeckoe



3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

5.1

benku kak nOpuUpOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPyKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEIKOB:
TUPOJU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKyIsipHbIe COETUHEHUS

OCHOBHbIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALIMH, CPEAHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHMH —

MoJIUMEpu3anus U IMOJUKOHACHCAIHUA

5.2

3KCHepI/IMeHTaJH)HI)I€ MCTOJAbl H3YYCHHSA BCHICCTB HU HUX npeBpameHI/H‘/’I:
O3HAaKOMJICHHUC C O6p33].[aMI/I MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbL

11 KVIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

1.1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

XuMuyeckuit seMeHT. AToM. SIIpo atoma, W30TOMBI. DIEKTPOHHAs 000JI0YKa.
DHepreTuveckre YpoBHU, OTYpPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d-DIEMEHTHI.
OCoOEHHOCTH pacIpeiesieHUs] IIEKTPOHOB 110 OPOUTAISIM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(DUTYPALIUs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKHUX demMeHToB J[. 1.
MenpeneeBa. Cps3p mnepuoaunyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux ieMeHToB [[.M. MenzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS! CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BEUIECTB IO IpyINaM U IEepHOoJaM.

3HadeHue MEpUOANYCCKOIro 3aKOHAa B pa3BUTHHU HAYKU

1.3

1.4

1.5

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XUMHUYECKOW  CBS3H
(xoBalleHTHAsi HEMOJspHas W TOJSApHAas, HWOHHAs, MeTajuinyeckas). VOHBI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIHN). BogopoaHas cBs3b

BanentHocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA

BCIICCTB OT THIIA KpHCT&J’IJ’IH‘lCCKOﬁ peI_HéTKI/I. Ilonsatue o AUCIICPCHBIX

cucrtemMax. MCTHHHBICE U KOJJIOMIHBIE PpacTBOPHI. MaccoBasi 10j1d BeliecTBa B




pactBope

1.6

Knaccugukanus Heoprannyecknx coenneHnit. HomeHknarypa HeopraHmueckux

BCIICCTB

1.7

1.8

1.9

1.10

Xumudeckas — peaknusa.  Kimaccudpukamwss ~— XMMHYECKMX — peakiuii B
HEOPraHMYECKON U OPraHUYECKOM XMMHH. 3aKOH COXpPAaHEHHUS MAacChl BELIECTB,

3aKOH COXPaHEHUs U MPEBPAILLEHUS SHEPTUH PU XUMUYECKUX PEAKIUAX
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

OObpatumble peakiuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUSIOLUIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuauun Jle larense
Onekrponutnyeckas aucconuanus. CuibHbIE M ci1a0bie 3MeKTposmThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIas, HEUTpaibHasl, 1IeJI0ouHasl. Peakiuu MOHHOTO

oOMeHa

1.11

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

HeopraHquCKaﬂ XUMMUA

2.1

Hemerannsbl. [lonoxxenne HemetayuioB B Ileproanueckoi cucteMe XMMHUYECKUX
annementoB J[.M. MenaeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. duznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yriaeponaa)

2.2

23

XUMHYECKHE CBOWCTBA BaXXHEHIINX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga W KpeMHHUS) M UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIMX  KHUCJIOT, BOJOPOJIHBIX coeauHeHui). IlpumeHeHue

Ba)KHEHIIINX HEMETAJIOB U UX COC,I[I/IHCHI/Iﬁ

Mertamnel. Tlonoxkenne metaioB B [leprognueckold cHCTEME XHUMHYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaioB. CrijlaBbl METAIIIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pax HaHpH)KeHI/Iﬁ MCTAJJIOB

24

2.5

3.1

XWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJHii, KaJbIUH,
MarHuii, amlOMHUHHUHA, ITUHK, XpPOM, JKeJIe30, MeIb) U HX coeauHeHuil. Oouue

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHHUKC
I'eneTnueckas CBsI3b HEOPTraHNYCCKUX BCUICCTB, NMPHUHAMIC)KANIUX K PA3TIAYHBIM
KJj1accaM

XUMHUS U )KU3Hb

Ponp xumMum B oOecrieueHHH BKOHOFH‘ICCKOIZ, 3HCpFeTI/I‘{CCKOI>'I n HHHICBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCAWLIUHBI. IToustue o HAay4YHBIX MCTOJaX IMO3HAHUSA

BEIIECTB U XUMHYECKHUX PEAKIUI

3.2

[IpencraBienust 06 OOIMKMX HAYYHBIX MPUHIUIAX MPOMBILIUIEHHOTO MOJYYEHUS



BOXHEHIINMX BemecTB. YenoBek B MHUpPE BEHIECTB U MATEPHAJIOB: BaKHEUIIHME
CTPOUTEIBHBIE MaTepHajbl, KOHCTPYKIIMOHHBIC MaTEepUasIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHalibl I SJICKTPOHHKH, HAHOMATepUalbl, OPraHUYECKHE U

MUHEpaJIbHbIE y100peHUs

33

Xumusi W 370pOBbE YEJIOBEKAa: IpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOIBL30BAHUS MIPETAPATOB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

I"a6puensu O.C., OctpoymoB N.I'., Ciankos C.A. Xumus 10 kmacc M: IIpocsemienue, 2023 T.
/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., Ipo3nos A.A., Jlyaun B.B. ITox penakuueit

Jlynuna B.B. Xumus 10 kinacc. M: IIpocsemenue, 2023 r.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoreka [JOK
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