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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMMHUHM Ha YPOBHE CpEIHEro oOImero ooOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0
obOpazoBanuu B Poccuiickoii denepanumny, TpeboBaHU K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEeIbHOM MPOTpaMMbl CpeAdHEro oOIiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepalbHOM  rOCYJapCTBEHHOM
obpazoBarenpbHoM cragaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIOMUX OCHOBHBIE O00pa3oBaTENbHBIE TMPOTPAMMBI, H
OCHOBHBIX ToNOKeHH «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon 10 2025 roga» (Pacmopstxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XHMMHH, K OIPEACIICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTaAHUS U Pa3BUTHs 00YYarOIIUXCSl CPEICTBAMHU
yueOHoro npeamera «Xumus» aist 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHbie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJei,
collep KaHMs, pPe3yJbTaTOB OOy4deHUsT W TPeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreo0pa3oBaTeIbHON  OpraHU3AIMK, SBJISETCS HEOTHEMJIIEMOM YacThIO WX
oOpa3zoBaHHOCTH. OHO CHYXXWUT 3aBEpUIAIONIMM 3TallOM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MNPHUCYLIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUS. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPHI
YeloBeKa, a TaKXKe 3KOJOTHYeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 M TPHUPOAHON cpene. Peamnsyercss xumuyeckoe 0Opa3oBaHHE
00yy4aromuxcsi Ha YpoBHE CpeHEero 00I1ero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEp)KAHHUE M IOCTPOCHHE KOTOPOro ONpENETEHBbl B

nporpaMmMe N0 XMMHUHU C Y4YETOM CHEUUPUKA HAYKHU XUMUHU, €€ 3HAUCHUS B



MO3HAHUM TIPUPOABI U B MaTepUalbHOM >KM3HM OOILECTBA, a TAaKXKE C y4ETOM
o0mMX 1eneldl M MNPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero ooiero oopazosanus B Poccuiickoit denepanuu.

XuMUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyio poJib B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOIO MBILIUICHMUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IUHCTBE
OpUpOABl U YelloBeKa, KOTopoe (popMupyercss B XUMHHM Ha OCHOBE TOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.

TecHO B3aMMOAECUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTana
HEOTHEMJIEMOMN YaCThIO MUPOBOM KYJIBTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W SKM3HU KaxJI0ro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJ€HAa Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBOM, IKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUMM ¢ OOHmIMMH LEISIMH W MNPUHIUIAMH CPEIHEro OOIIEeTo
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM Uil  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJIKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTSAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMUsD»  SBISAIOTCS  0a30Bble  Kypchl —
«Opranuyeckas xumus» u «OOlas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHHUM 10 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHMM U3 OOIIEH XUMHUH) U
OpraHn4YecKon xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW IPU HU3yYECHUHU
npeaMera o0ecreyrBaeT BO3MOXKHOCTH PACCMOTPEHHs] BCEro MHOT0oOpa3us

BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.



Ctpykrypa comepxkanus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEopraHuveckass XuMus» copmMupoBaHa B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuaia U 0O0yCJOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OPraHMYEeCKOM XHUMHHU BeEIIeCTBa
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKHX U DJIEKTPOHHBIX
npeAcTaBIeHU O cTpoeHuu BemecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAMHEHUU. B Kypce OpraHuueckod XUMHM IOJyYarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpPBOHAYAIbHBIE
MPEICTABICHUS] O XUMUYECKOM CBS3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMHUUYECKOUN PEaKIIUH.

[Tonq HOBBIM yTJIOM 3peHUs B Tmpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCs HW3YYEHHBI Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
TEOpPETUYECKUI Marepuanl U (AKTOJOTHYECKHE CBEJICHHS O BEIIeCTBaX U
XUMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUS» OOYYarOMIMMCSl TPEAOCTaBISACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOHOJOTMYECKUX IMO3UIUH,
riy0Xe TOHSATh HCTOPUYECKOE U3MEHEHHWE (QYHKIMHA 3TOro 3akoHa — OT
0000111at0111eH 10 OOBACHSIONIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHHMM O BaXXHEUMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKLUMAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MpOTEeKaHus jgomnoyiHsercss B Kypcax 10 um 11 kmaccos
AJEMEHTAMH COJIEPkKAHUS, HUMEIOIIMMH KYJIbTYPOJIOTUYECKUH UM MPUKIATHON
XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TMOHUMAHHMIO B3aWMOCBSI3U XUMHUU C
IPYTMMH HayKaMmH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPaKTHUUYECKOM
JEATENIbHOCTA 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOLECCY

TBOPUYCCTBA B o0acTu TCOPUHU U MPAKTHYCCKHUX HpI/IJIO)KCHI/Iﬁ XUMHH, IIOMOraroT



BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0yieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATH HH(OPMAIUIO U
NPUMEHATh €€ M TONOJHEHUs 3HAHWM, PEIIeHUs WHTEJUIEKTyaIbHbIX H
HKCIIEPUMEHTATIBHBIX UCCIIEIOBATENbCKUX 3a7a4. B 1enom coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ M3YyYEHHMS OPUEHTHUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOIIMXCA MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IMHCTBO HEOPTaHUYECKOro H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOAHBIX SBIECHUNA NyTEM 3KCHEPUMEHTa H
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMU (akTaMHM M TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTMYECKUX MPOOIIeM, a
Takke MpobeM cOepeKeHUsI SIHEPTETUUECKUX PECYPCOB, CBHIPhs, CO3JaHHsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHus 3amad  BOCHMTAHUSA, pPa3BUTUS U COLUAIU3ALMU
oOy4Jarommxcss NPUHITHIE MPOTPAMMOM IO XUMHUHU MOJXOIbl K OIpPEAeSICHUIO
cCollepKaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMarpuBaloT (HopMUpOBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACWCTBUNA, UMEIOMMX O0a30Boe 3HAUCHHE MJIs
pa3MuYHBIX BHJIOB JESITENBHOCTU: pEHIeHUs MpoOjeM, IMOWCKa, aHaiu3a u
00paboTKH MH(POPMALIHI, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIEN0BATEIbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakrtuke npenojgaBaHus XUMUM KaK Ha YPOBHE OCHOBHOIO OOLIETo
oOpa3oBaHusl, TAK U Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHus, IIPHU ONPECICHUH
CoJlepKaTelIbHOM XapaKTepUCTUKH LIeNied HU3Yy4YeHHs IMpeaMeTa HarpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMSI, MPAKTHUECKON
JESATENbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJMYECKON TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEICICHHUIO LIEJIEH W3y4eHUs

npeaAMETa ABJIACTCA BIIOJIHE OIIPAaBJAaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU W3YUYEHHs MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki) sBasitoTCA:

° dbopMUpOBaHHE CHUCTEMbl XHUMHUYECKMX 3HAHUN KaK BaKHEHIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT
KIIFOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI W TECOPUU XUMHUHU, OCBOCHHE
s3bIKa HAyKH, YCBOCHHE W IIOHUMAaHUE CYIIHOCTH JOCTYIIHBIX OOOOIIECHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPUEN HMX pa3BUTUSA U
CTaHOBJICHUS;

o dbopMHpOBaHHEe M pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB U XUMHYECKUX PEAKIUM, HEOOXOIUMBIX JJIsi MPHOOpPETEHUS
YMEHHI OpUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHUYECKUX SIBIICHHM, UMEIOIINX
MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHOW )KU3HU;

o pa3BUTHE YMEHUM U CIOCOOOB JIEATEIIBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHHEM U OOBACHEHUEM XHMHUYECKOTO0 HKCHEPUMEHTa, COOJI0ICHHEM
npaBuiI 0€30MacHOTO 0OpaIEHUs C BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenbHas XapakTepUCTUKA LEJIeN U 3aa4 U3y4YeHUs
MpeIMETa B IPOTPAMME MO0 XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeJHero obimiero oopazoBanus. CerogHs B
OpenojaBaHud XUMUKM B OOJBIIEH  CTEMEHUW OTHAETCA  IPEATNOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJepKaHus OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3aliy, BIIAJICIOIMIETO HE
Ha0OpoM 3HaHUM, a (PYHKIHMOHAIBLHOW T'PAMOTHOCTHIO, TO €CTh CHOCOOaMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUU M MPUMEHEHUSI UX B PEAbHOU XKU3HU
JUISL pEIICHUS TIPAKTUYECKUX 3aa4.

B cBa3u ¢ 3TMM 1pM M3ydYeHUH MpeaMeTa «XHUMUsS» JTOMHUHUPYIOIIEE
3HauY€HUE MPUOOPETAIOT TAKKE 1IETU U 3a]]a4H, KaK:

ajanTaiys 00ydJaronuxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K

caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX



pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopmupoBaHne y OOydyarOUMXCA KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIN), UMEIONINX YHHBEPCAJIbHOE 3HAYEHUE IS Pa3IMYHBIX BHUIOB
JEeSTENbHOCTU: PEellleHUus MmpolsieM, MOUCKa, aHaliu3a U o0paboTku MHpopmanuwy,
HEOOXOUMBIX I TPUOOPETEHHS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B II03HAHUU XHWMHH, a TaKXKe JUIsI OLEHKH C MO3ULUM
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHUX
MIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUYaroIIMUXCA: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIOIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH I MOMCKAa U aHauu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

(GopMupoBaHue U pa3BUTHE Yy OOYyYarOIIMXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBINUICHHS, HAOII0IaTeIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, NPH TUIAHUPOBAHUU U IPOBEJCHUU
XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIHTaHHWE Yy oOOyyaroumxcsa YOeXKIEHHOCTM B TyMaHHCTUYECKOM
HAIPaBJIEHHOCTH XUMHUU, €€ BaXXHOM pPOJM B PEIICHUWH TJIOOATBHBIX MPOOIeM
paIMOHATBHOTO MPUPOJIONIONB30BAHUS, TIOMIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOILIIEHUS K NPUPOJE U CBOEMY 3J0POBbIO, a TaKke MPUOOPETEHUs OIbITa
MCTIOJIb30BAaHUS TONYUYEHHBIX 3HAHWWA JUJISI TPHHATHS TPAMOTHBIX DEIICHUH B
CUTYalUsX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yueOGnom maHe cpemHero o0O1iero oOpa3oBaHUS TPEIMET «XUMH)
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAyYHbIE

MPEAMETBD.



OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI M3YYEHHUS XUMHH, Ha 0a30BOM
ypoBHE cpeaHero obmiero obpasoBanus, cocraiseT 68 yacoB: B 10 kiacce — 34

yaca (1 gac B Hegemnro0), B 11 knacce — 34 gaca (1 gac B HeAemio).



COAEPKAHUE OBYUEHUSA

10 KJIIACC

OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBBI OPraHUYECKOM XUMMHU

[IpeamMer opraHM4EeCKON XUMUM: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJYYEHUH HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE 1o0KeHUs. CTpyKTypHbIE (DOPMYJIBI
OpraHMYeCcKuX BelecTB. l'omonorus, wu3omepus. XHUMHUYECKas CBA3b B
OPraHUYECKUX COECAUHECHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccupuKaly OpraHMuecKux BemecTs. Homenknatypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) U TpPUBUAIbHBIE Ha3BaHUS
BAXHEUIIINX MPEJACTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCNEPUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB W HX MPEBPAIICHUI:
O3HAKOMJIEHUE C 00pa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
ONMCAHNE JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BELIECTB
MIpY HarpeBaHuu (TUTaBJICHHE, OOYTIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHME, TOMOJIOTHYECKMU psAx. Meran u 3TaH —
MPOCTEUININE TIPEICTABUTENN QJIKAaHOB: (PU3MUYECKHE W XHUMHYECKHUE CBOWMCTBA
(peakiuu 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, MOIyYEHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI psi. DTUIEH U NPOIUIIEH —
OPOCTEHIINE MPEICTABUTEIN AJKEHOB: (PU3WYECKUEe W XHMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUApPATAIMU, OKHUCICHUS U
NOJIMMEPU3ALINH ), IOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaguen-1,3 u mertunOytaaueH-1,3: cTpoeHue, BakHEHIInE
XUMUYECKUE CBOMCTBA (peakuus noiumepusanuu). [lomyyeHue CUHTETUYECKOTO

Kay4dyKa U pE3UHBI.



AJIKUHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKUU Pl
AlLleTWIIEH — TMPOCTEHIIMKA NPEACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE,
(u3HYEeCcKre U XUMUYECKHE CBOMCTBA (PEakLUy T'MApUPOBaHNs, FaJOr€HUPOBAHMS,
rUIpaTaluu, TOPEHUs ), MOTYyYEHUE U IPUMEHEHHE.

Apensbl. benzon: cocras, crpoeHue, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA
(peakiuu rajJloreHUpOBaHUsA U HUTPOBAHHUS), MOJTYYEHUE U MpPUMEHeHue. Tonyon:
cocmas, cmpoenue, @Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NONYYeHue U npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTHuYecKkas CBA3b MEXAY YIJIEBOAOPOJAMHM, IPUHAUICKAIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKH YTIIEBOAOPOAOB. IIpuponHbIi Ta3 W MOIyTHBIE
Hedrsaple Ta3pl. Hedth m e€ mpomcxoxaenne. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUH, KaTaTuTU4YeCKui), nuponu3. IIpoayKTel
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 NepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJBl M3YYEHHs BEIIECTB M MX IPEBPALLICHMI:
O3HAaKOMJIEHHE C oOO0pa3lamMl IUIacCTMAacC, KaydyyKOB M PpE3HHBI, KOJUICKIUH
«Hedpts» u  «Yromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB

raJJorcHOoIpoOn3BOAHbIX, IMTPOBCIACHUC HpaKTquCKOﬁ pa6OTBIZ IMOJIYYCHHUC 3TUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuétHrle 3agaumn.

Bbluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (maccel, 00bEMA,
KOJIMYECTBA UCXOJHOTO BEIECTBA WJIM NPOAYKTa PEAaKLMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKIIMH).

Kuciopoaconepxkamue opraHu4eckue coeJHHEeHUs

IIpenenbHble OXHOATOMHBIE CHUPTBL. METaHON W 3TAHOJ: CTPOECHUE,
¢u3nueckue M XHMHYECKHE CBOWCTBA (pPEakUuMU C AKTUBHBIMH METaJUIaAMH,
raJIoreHOBOJIOPOJAAMH, TOpPEHHUE), NpHUMEHEHUE. BoaopoaHble CBS3HM MEXIY

MOJICKYJIaMHU CITMPTOB. HCﬁCTBHC MCTaHOJIa U OTaHOJIa Ha OpraHU3M 4YCJIOBCKA.



MHoroaroMHble  CHOUPTHL. ODTWIEHIVIUKOJIb W TJMIEPUH: CTPOCHUE,
¢u3nUeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
METajUlaMH, KaueCTBEHHas peakuuss Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
Opranusm uenoBeka. [I[puMeHeHne riunepuna u dTUICHTITUKOJIS.

®deHon: CcTpoeHHEe MOJIEKYJbl, (U3MYECKUEe U XHUMHUYECKHE CBOMCTBA.
ToxcuunocTs (penouna. [Ipumenenue denona.

Anpaerunbl U kemoHvl. DopManblieTHi, aleTaNbAETU: CTPOCHHE,
¢u3NYecKue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAaHOBJICHMS,
KayeCTBEHHbBIE PEAKIINH), IOJYyUYEHUE U IPUMEHEHHE.

O/IHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCIJIOTBL: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEeaKiysl 3Tepu(pUKaluu), MOJIyYeHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KakK MPEJCTABUTENIU BBICHIMX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ICUCTBHE.

Cnoxnble 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponu3
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb )KUPOB.

VYrneBonpl: cocTtaB, Kilaccuukanus — yrieBonoB  (MOHO-, M- U
noyiucaxapubl). I'moKo3a — mpocTeduii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3NYECKUEe U XHMHUYECKHE CBOICTBa (B3aUMOJCHCTBUE C
ruapokcugom Meau(Il), oxucienne aMmmuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKIEHUE B IMPHUPOJE, NMPUMEHEHUE,
ouonornyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemitono3a kak npupoaHbie nonuMmepbl. CTpoeHHe Kpaxmaia u
HEeJUTI003bl.  PU3nMYeckue U XHMHYECKHE CBOMCTBAa Kpaxmana (TUIpOIu3,
Ka4eCTBEHHAsI peaKklus C HOJOM).

DOKCTepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBPALICHHIA:
npoBeJeHNe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHUE

CIIMPTOB, KAaYCCTBCHHLIC PCAKIHNH OAHOATOMHBLIX CIIMPTOB (OKI/ICHCHI/IG 9TaHOJIa



okcusioM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aHMMOJAEHCTBUE TJIHMIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemau(Il), B3aumoneiicTBUE Kpaxmalla C HOJIOM),
MPOBEICHUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOU KHCIIOTHI.

PacuétHrle 3agaumn.

Bbluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (maccel, 00bEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM MaccCe,
00BbEMY, KOJIMUECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH).

A30TcoiepKalue OpraHnuecKrue COeTMHEHMS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHNYecKue coequHeHus. Ouznueckue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIuIHMHA). buojoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mpupogHBIE BBICOKOMOJICKYJIsSIpHBIC coeauHeHus. [lepBuunas,
BTOpPMYHAsg M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIINHU Ha OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbl HM3YUYEHHUS BEIIECTB W HMX IMPEBPAILCHUI:
HaOJIOZICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OCIKOB MpH
HarpeBaHHM, IBETHBIC PEAKIIUN OCIIKOB.

BbicokomoJieKkyJIIpHbIE COeIMHEHUS

OCHOBHbIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPHU3AIluU, CPEIHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCJAMHEHUNH —
NOJIMMEPU3ALINS U TTOJIMKOHAEHCALIHSL.

DKCIepUMEHTAIBbHBIE METOJIbl HM3YUYEHHUS BEIIECTB W HMX IMPEBPAILCHUI:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa MexnpeaMEeTHBIX CBA3EH NPU W3YYEHUH OPraHUYECKOU XUMHH

B 10 kiacce ocyiiecTBisieTcd 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TOHATHMA, TaK W TIOHSTHH, SIBISIIONIUXCS CUCTEMHBIMH JJIsi OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TIOHATHS: SIBJICHUE, HayudHbId (aKT,
TUI0Te3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3, KiIacCHUUKAIMs, MEPUOIUIHOCTD,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOAECIIUPOBAHUE.

®dusuka: wMaTepusi, DSHEpPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO0, OOBEM, arperaTHoe COCTOSHUE
BeIEeCTBa, (PU3NYECKUE BEJTMUMHBI U €IMHUIIBI KX U3MEPEHUS.

buonorusi: knerka, opranuszm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BeliecTBa (OE€NKH, YIJIEBOJBI, >KHPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIC UCKOMIAEMBIE, TOTUTHBRO,
pECYPCHI.

TexHoJIOTUsl: TUIIEBbIE MPOJAYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenaparThl, MaTepuabl U3
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKASA XUMUS

Teopernueckue 0CHOBbBI XUMHHU

XuMUYECKH 31eMeHT. AToM. Sapo aroma, H30TOMbL. DJIEKTPOHHAsS
000J104Ka. DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUusl 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepuoanyeckuii 3akoH u [lepuoanueckas cucreMa XUMHUUECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOANYECKOro 3akoHa U llepumoandeckoi cucteMbl
xuMmuueckux aeMeHToB J[. 1. MenzgeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM W TEPHOIAM.

3HauyeHHEe NMePUOANYECKOro 3aKOHa B PA3BUTUU HAYKH.



CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOM CBSI3U
(koBasieHTHasi HETOJsIpHAas W TOJSPHAsl, UOHHAs, METaindeckas). MexXaHU3Mbl
o0pa3oBaHUsI KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIA W JOHOPHO-
akuenTopHbelil). Bogoponnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecrBa MOJNEKYJTAPHOTO M HEMOJIEKYJISIPHOIO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[IonsiTue o0 gucnepcHeIX cucreMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHU . Howmenknarypa
HEOPraHMYECKUX BEIIEeCTB. [eHeTudeckas CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumnueckass  peakuusa. Knaccupukaumss XMUMHYECKHMX  peakiuil B
HEOPraHMYEeCKONM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAacCChl BEILECTB,
3aKOH COXPAHECHUA U MPEBPAILCHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuuHbIX (pakTopoB. OOpaTMbIe
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMUSAIOLIME HA COCTOSIHUE
xumuueckoro pasHosecus. [ Ipunnnn Jle [larense.

Onexrponutudeckas aucconuanus. CwibHBIE W CclIa0ble DJIEKTPOJIHTHI.
Cpena BOOHBIX paCTBOPOB BELIECTB: KUCTAsd, HEUTpaabHas, IIEI0YHA.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBLHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBPAILLCHUIL:
neMoHcTpanus Taosui «llepuoandeckasi cucrema xumuueckux asnementos /. .
MenpeneeBay, U3ydyeHHE MOJENIECH KPUCTAIMYECKUX PEIIETOK, HAOIIOJACHHUE |
OIMKMCAaHKE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa30KEHHE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3ATOPA, ONPEAECIEHUE CPEJIbI PACTBOPOB BEILIECTB

C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOPA, PEaKIWH HOHHOTO OOMEHa),



MIPOBEJICHNUE TTPAKTHUECKON paboThl «BiausHue pa3anyHbIX ()aKTOPOB HA CKOPOCTh
XAMUYECKOW PEAKIIUN.

Pacuétnbie 3amaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pPEaKuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MacCOBas
JI0JIs1 BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxkenne HemetaiuioB B Ilepuoguueckon  cucreme
xumMuyeckux asnementoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETaUIoB (Ha HpUMEpe
KHUCJIOpOoa, cephbl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIINX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHrEe BAXKHENUIIINX HEMETAJIJIOB U UX COCTMHECHUI.

Mertamnsl. [lonoxenue metamioB B [lepuognyueckoil cucteMe XUMUYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIEKTPOHHBIX 00O0JIOYEK
atoMoB MeTaioB. O0mue pusndeckue cBoicTBa MeTauioB. CriiaBel METaJIJIOB.
DIIEKTPOXUMHUYECKUHN PSAJL HAIPSKEHUM METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPWM, Kalui, KaJIblLIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmmue cnocoObl Mmosy4eHus: MetayyioB. [IpumeHneHrne meTamioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJAbl M3YYEHHsS] BEIIECTB W HUX MPEBpaIlCHUM:
M3yUYCHHE KOJUICKIIMH «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/7a4, HaOJIOJIcHWEe M OIMCaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHJA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT M IIEJI04€eH, KaueCTBEHHBIE PEAaKIIUM HA KaTHOHBI METAJLJIOB).

PacuétHrle 3agaumn.



Pacuétel Macchel BemiecTBa Wid 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHS H )KU3Hb

Ponp xumuu B 0OecrieueHUM HKOJOTHUECKOM, SHEPreTUYECKOU U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBmennss 00 OOMUMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO
MOJTyYE€HUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHUPE BEUIECTB M MATEPUATIOB: BAXKHEUIIME CTPOUTEIIbHBIE
MaTtepualibl, KOHCTPYKIIMOHHBIE MAaTepUalibl, KpacKu, CTEKIO, KEpaMHKa,
MaTepuaibl JJs 3JIEKTPOHUKHA, HAHOMAaTEpPUAJIbl, OPraHUYE€CKHUE U MUHEPAIbHbIC
yaoOpeHus.

XuMHUSIT U 370pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHMS TPENapaToB OBITOBON XUMUM
B ITIOBCEIHEBHOM KU3HU.

MexrnpeaMeTHBIE CBS3H.

Peanuzanmss  MeXOpeIMETHBIX CBSI3€M MOpU  HM3yYEHHH OOImed
HEOpPraHM4eCKOW XuMuH B 11 Kiacce OCyILIECTBIETCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¢ TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTeCTBEHHO-HAYUYHbIE TOHSATHSA: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTEe3, Kiaccupukamus, TMEePUOAUYHOCTh, HAOJIIOJCHNUE,
3KCIIEPUMEHT, MOJIEITUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusukKa: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3MUECCKHE BEIMYMHBI U CIUHHIIBI MX

HU3MCPCHU, CKOPOCTD.



buonorusi: kjeTka, opraHu3M, OJKOcHUCTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHbIE TOPO/IbI, MTOJE3HBIE UCKOMAEMbIE, TOILIIUBO,
pECYpPCHL.

TexHoyorus: XUMUYECKasi MMPOMBIIUICHHOCTh, METAJUTYprusi, MPOU3BOICTBO
CTPOUTENIbHBIX MAaTEPUATIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTh, HAHOTCXHOJIOT'HH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O
XMMUAU HA BA3OBOM YPOBHE CPEIAHEI'O OBHIEI'O
OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
oOy4arolmuMuCs TporpaMM cpeaHero oOiiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHBIM U TMpeaMeTHbiM). HaydyHo-Meroauueckoit OCHOBOM IS
pa3pabOoTKU TJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIETro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATETbHOCTHBIN MTOAXO.

B cooTBeTCTBUM C CHUCTEMHO-JIECSITEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHErO
o01iero 00pa3oBaHMsl BBIJICICHBI CIASAYIOIINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKIaHCKON HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIEIICHHUIO;

HaJIMYKUe MOTUBALIUU K O0YUYEHHUIO;

1[eJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM TUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIUMi 0a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA PYKOBOJICTBOBATHCS B CBOEHU
JEATENIbHOCTU 1IEHHOCTHO-CMBICTIOBBIMU yCTAHOBKaMH, MNPUCYIIUMH IIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUS;

HaJU4Yue MPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPhI U CIIOCOOHOCTH CTaBUTh
LEJTU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA MpeaAMETa «XHUMHsS» AOCTHTAIOTCA B
€MHCTBE YYEOHOM U BOCIUTATEIILHOM JEATEIbHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMHU, COMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUHCKOTO TPaXJAaHCKOTO OOIIECTBA, MPUHSATHIMU B OOINECTBE
HOpMaMU W  TpaBWIAMH  TMOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIUYHOCTH

o0yyJarommxcs.



JIndyHOCTHBIE pE3yJIbTAaThl OCBOEHUA IpeaMeTa «XUMHS»  OTPAXKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW EATEIbHOCTH
00yyYaroImuxcsl Mo peaanu3alu IPUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YKCJIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUSA:

OCO3HaHMsSI  OOy4YalOIIMMKCS  CBOMX  KOHCTUTYLUOHHBIX MpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEJICTABJICHUS] O COLMAJIbHBIX HOpPMax W MpaBWIAX MEXJIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MJEATEIbHOCTA IPU CO3JAHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ/1ay, BHITOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHLHOCTH;

2) NATPMOTUYECKOT0 BOCTIUTAHUA

IIECHHOCTHOT'O OTHOILICHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUINTENIbHBIX ~ HAOMIOJACHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  MOHUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpECAa W I03HABATEIBHBIX MOTHBOB B IOJYYEHUH U MOCIEAYIOIIEM
aHanu3e WHQOpMAILMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUUYECKOr0 TTIOBEICHUS,

CIIOCOOHOCTH  OIIEHMBAaTh  CHUTYallMW, CBS3aHHBIE C XUMHUYECKUMH
SABJICHUSIMA, U NPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOPAIBHO-

HPaBCTBCHHBLIC HOPMBI M ICHHOCTH,



TOTOBHOCTH OILICHUBATh CBOE MOBEJICHHUE M MOCTYIKU CBOUX TOBApHUIIEH C
NO3ULIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHI 3THX
MOCTYTKOB;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAHMS IIEHHOCTEH 370poBoro u Oe3omacHOro oOpasza IKW3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIIOZIcHUsT MpaBui OE30MaCHOr0 OOpallleHUs C BEIIeCTBAaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUS [EHHOCTH TPaBWJI HMHAMBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOJICH;

OCO3HAHMS TMOCJICICTBUA W HETPUSTHS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIbCKON
JESATeNIbHOCTU, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  APYrUX  BHJAX
NEeSATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIIEHWH TNPAKTUYECKUX 3ajad
COI[MAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);

WHTEpECca K MPAaKTUYECKOMY M3yYCeHUIO TTpodeccuii pa3IndaHoro poaa, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHHUS MTPEAMETHBIX 3HAaHUM 10 XUMHUH;

YBOXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yabTaTaM TPYJA0BOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HMHAMBHUAYyaJIbHOM TpPAaeKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur M peaau3aiiud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

6) 7K0J10r14eCKOro BOCIMTAHMS:

AKOJIOTHYECKHU IIEJIECO00Pa3HOTO OTHONICHHS] K TPHUPOJE, KaK HUCTOYHUKY

CYIIECTBOBAHMS KU3HU HA 3EMJIE;



MOHUMAHHS TJIO0AJIBLHOTO XapaKTepa SKOJOTHYSCKHX IPOOJIeM, BIUSHHS
AKOHOMMYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHHUSI HEOOXOJMMOCTH WCIIOJb30BaHHUSA JOCTIDKEHHH XWUMHU JJIS
pEIIEHUS] BOMPOCOB PAIMOHAIBLHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOIO HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpPEN OKPYKAOUIEH
MPUPOJIHON Ccpejie, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MIOCJICACTBUS NPEAIIPUHUMAEMBIX JEUCTBUM U MPEAOTBPAIIATh UX;

HaAJIMYUSl  Pa3BUTOrO  DKOJOTHMYECKOTO  MBIIUIEHUS,  IKOJOTMYECKOM
KYJbTYpbI, OIbITA JIEATECIBHOCTH OSKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCA MMH B TO3HABATEIIbHOW, KOMMYHHUKATUBHOW WU COLMAIBHOMU
MPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HUJIEOJIOTUU
xemohoouwu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMS CHenuPUKM XUMHM KakK HayKd, OCO3HaHuUs €€ poJih B
(GhOpMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IICJIOCTHOTO
npeAcTaBiIeHUsS 00 OKPYXKAroleM MHUpPE KaK O €AMHCTBE IMPHUPOJIBI U YEIIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHUH MpoOJieM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUM JJII COBPEMEHHOM
UUBUJIM3AUMU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BAXXHOW pOJIM B
CO3/IJaHUM HOBOMW 0a3bl MaTepUaIbHON KYJbTYPBI, PEIICHUHU TJIO0ATBHBIX MPOOJIeM
YCTOMYMBOTO PAa3BUTHUSI YETIOBEUECTBA — CHIPbEBOM, YHEPIE€TUUECKOM, MUIIEBOU U
AKOJIOTHYECKON Oe30MMacHOCTH, B Pa3BUTHH MEIHUIMHBLI, O0OCCIICUCHUH YCIOBHUMI
YCIICITHOTO TpyJa W JKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOTO YJieHa
o0IIecTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHHUSl CYIIHOCTH METOJIOB

IMMO3HAHMs, HUCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIIOJIb30BaTh



MOJIyJaeMbI€ 3HAHUS JJISl aHAIW3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa |
IPOUCXOIAIIUX B HEM U3MEHEHUN, yMEHUS JIeIaTh 000OCHOBAaHHbBIC 3aKIIIOUEHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMEIONIUXCS JaHHBIX C TEIbI0 TIOTyYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCITOJIb30BaTh XWMUYECKHE 3HAHUS IS
perieHus Mpo0JieM B pealbHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K IO3HAHWIO M UCCIIeI0BATEIbCKON S TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K HEIPEPHIBHOMY O00pa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEepeca K 0OCOOEHHOCTSIM Tpy/ia B Pa3iMyYHbIX cepax mpodeccrnoHambHOMI
TeSITEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHUSI YIEOHOTO MpeaMeTa « XUMHs Ha
YPOBHE CpeaHero o01mero oopa3oBaHus BKIIOYAOT:

3HaYUMbBIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYArOITUXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEIMETHBIE) OOIEHAyYHbIE TTOHITHS, OTPaKaroIIue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpA U CHenudUKy METOJOB IO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS, SIBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwus, UCCleOBaHNe, HAOMIOICHHE, N3MEPEHHE, SKCTIEPUMEHT U ApYyTHE);

yHUBEpCaJIbHBIC YUeOHbBIE JICHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIC,
peryJISTUBHEIE), obOecrieunBaroIIre dbopmupoBaHue (bYHKIIMOHAIBHOM
I'PaMOTHOCTH M COITMATbHOM KOMIICTCHITUH O0YYarOIINXCS;

CIIOCOOHOCTD oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIC ydeOHbIC

JNEUCTBHUS B MO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.



MertanpeaMeTHbIE pe3yabTaThl OTPaXarOT OBIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETYJSATHBHBIMU
JIEUCTBUSIMU.

OBaaaenue YHHUBEPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMM:

1) 0a3oBbI€e JJOrHYECKHE TEHCTBHUS:

CaMOCTOSITeNIbHO  (DOPMYJIHpOBaTh W aKTyaJu3UpoBaTh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNesATh IEIU JeATCIbHOCTH, 3ajaBas IMapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUS, COOTHOCHUTH PE3YJIbTAaThl ACATEIBHOCTH C MOCTABJICHHBIMU LIEIISIMU;

WCIIOJIb30BATh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJISITh XapAKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABJIMBATH UX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHWUA W KPUTEPUU ISl KiIacCU(UKAIMK BEIIECTB U
XUMUYECKUX PEAKIIUA;

yCTaHaBIMUBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCykAcHUsA (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aQHaJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B paccMaTpHBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMHUHN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIECNIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYECKUI
3HaK (CUMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opmyJia, ypaBHEHHE XUMHYECKOU
peakuuu — MPU PEUICHUH Y4EeOHBIX IMO3HABATEJIbHBIX W IPAKTUYECKUX 3aj]ad,
MPUMEHSTh HA3BAHHBIC MOJICJIBHBIC MIPEICTABICHUS JJIs1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUUYECKHUX PEAKIIHM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE TeCTBUA:



BJIaJIETh OCHOBAMHM METOJOB HAy4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKiuu;

dbopmynupoBaTh 1€MW 3aJaud  MCCJIEAOBAHUA,  MCIOJIb30BATh
MOCTABJICHHBIC W CAMOCTOSITEIHHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KadeCTBE
WHCTPYMEHTA TO3HAHHUS W OCHOBBI JUIsi (POPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMbIX CYKJICHU;

BJIAJI€Th HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOJIOATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOAECIaHHOM padoTe;

npuOOpETaTh OMBIT YYCHUUYECKOW HCCIEOBATEIIbCKOM ¥ TPOSKTHOU
NESATeNIbHOCTU, TPOSBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHBIX
METOJI0B MTO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX MCTOYHUKAX uHPoOpManuu (HAy4IHO-
NOMyJIsipHasl JIUTepaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC IOCOOMS,
pecypcbl MIHTEpHETa), aHanuM3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
MpECTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTD;

dbopMyIIMpPOBATH 3aMPOCH U MPUMEHSITh PAa3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIIUM, HEOOXOAUMOW JUUIS BBINIOJTHEHUS YYEOHBIX 3a1a4
OIPEIICIIEHHOTO TUTIA;

npuoOOpeTaTh OMBIT MCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMabHYIO  (OpMy  MpeacTaBIICHUS

uHdopmaruu (cxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);



UCIOJb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeAcTBa Ipu pabore C
XUMUYECKON uHPOpMaLMe: NPUMEHSITh MEXNpeIMeTHble ((pu3nueckue W
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISIIHOCTH.

OBiageHne yHMBepPCaIbHBIMA KOMMYHUKATHBHBIMU 1eCTBUSIMH

3aJ1aBaTh BOIIPOCHI 110 CYILECTBY OOCYKJaeMOW TEMbI B XOJ€ AUAJIOra U/WiH
JUCKYCCUHM,  BbICKa3bIBaTh  HJieW, (QOpPMYJIHpPOBaTH CBOM  NPEAJIOKECHUS
OTHOCUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3a1a4H;

BBICTyIaTh C NpPE3EHTAlMell pe3ysIbTaTOB I103HABATEIbHON JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPH BBITOJIHEHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHUECKON paboOThl MO MCCIEIOBAHUIO CBOICTB
M3Y4YaeMbIX BEILECTB, pealn3aluu y4eOHOro MpoekTa U (GOpMYIUPOBATH BBIBOJIbI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIJIACOBAHUSA MO3ULUH B
X0Jie 00CyX/1eHNUs 1 0OOMEHa MHEHUSIMHU.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMHU J1eHCTBUSMM:

CaMOCTOATENIHO IIJJAHUPOBATh M OCYIUIECTBIIATH CBOIO IIO3HABATEIbHYIO
JEATENbHOCTh, ONpelnensas €€ Uenu M 3aJadd, KOHTPOJUPOBATb M II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeIIaraéMblii aJrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUH YYE€OHBIX M HCCIEIOBATEIbCKUX 3aJay, BBIOMpATh Hambosee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOaHaIN3a
U CaMOOLIEHKH.

MNPEIMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»

OTpaxXaroT:



c(hOPMHUPOBAHHOCTh NPEACTABICHUM O XHUMHYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XUMHUHM B IIO3HAHUU SBJICHHUU
OpuUpoAbl, B (OPMUPOBAHMM MBIIUIEHUS W  KYJbTYypbl JIMYHOCTH, €€
(GyHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs] TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOHOMN
cpexne;

BIAJCHUE  CHCTEMOM  XUMHYECKMX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMH DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJia, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHasi gopmyia (pa3BEépHyTass U COKpaul€HHAs), MOJb, MOJSpHAs
Macca, MOJSIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (PyHKIHOHAIbHAs TIpyIlIa,
paauKai, U30Mepusi, H30MEPbI, TOMOJOTUYECKHI Psi, TOMOJIOTH, YTJIEBOAOPO/IBbI,
KHCJIOPOA U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpHUSL CTPOCHHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallhue B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJIEHUHM, (PAKTOJOTMYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, IOJYYEHUU U
0e30IacCHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MIPaKTUYECKON AESATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUI BBIABISATH XapaKTE€pHbIC MPU3HAKU TMOHATHMA,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALCHUI OPIraHUYECKUX COCAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUI MCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMUKY JIsi
COCTaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMyJl OpraHMYECKHX BEIIECTB W YpPaBHEHUH XUMHUYECKUX peakiuil,
W3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHMYECKUX BEIIECTB I WILIIOCTPALUU UX

XUMHYCCKOT'O U IIPOCTPAHCTBCHHOI'O CTPOCHUSA,



c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJICKHOCTh HM3yYEHHBIX
OpraHMYECKUX BEIIECTB 10 HX COCTaBy U CTPOCHHUIO K ONpPEAeIEHHOMY
KJIacCy/Tpynne COeQUHEHUN (yIJIeBOJOPOABI, KHUCJIOPOA M a30TCOAEpIKaLIUe
COCIMHCHHUSI, BBICOKOMOJICKYJISIPHBIC COCJAMHCHMS), JaBaTh WM Ha3BaHUS TIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIE
Ha3BaHMsI OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWJICHIJIMKOJb, TJIHIEPUH, (eHos, (opMallbIerui, aleTaibJerul, MypaBbUHAs
KHUCIIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCIIOTA, TIII0K034,
bpykTO3a, KpaxMall, IeJUTI0103a, TIUIMH);

c(hOPMHUPOBAHHOCTh YMEHHUSI OMNPENEISATh BHJABl XUMHUYECKON CBS3H B
OpPTaHUYECKUX COSTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKCHUS TEOPHH CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa jis1 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMH  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
($U3MYEeCKUEe M XUMHUYECKHE CBOMCTBA THUIMYHBIX TPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, dTaH, JTWJICH, MPOIMJIEH, alleTHUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ], JTaHOJ, STUJICHIJIIUKOJIb,
[JIMIEPUH, (PEHOJI, aleTalblIeThu]l, MypaBbUHAsE U YKCYCHAs KUCIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, aAMHHOYKCYCHAsI KUCII0Ta), WIUTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIMHA C
MCIIOJB30BaHUEM CTPYKTYPHBIX (POPMYIJT;

c(hOpMHUPOBAHHOCTH yMEHUs XapaKTepHU30BaTh UCTOYHUKH
YTJIEBOJIOPOJTHOTO  ChIpbi  (He(PTh, NPUPOJHBIN Ta3, Yroyib), CIOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHMHM TMPOBOJIUTH BBIUUCICHUS MO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEILECTBA WJIU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX

BEILECTB WU NPOAYKTOB PEaKIINN);



c(hOpMHUPOBAHHOCTh YMEHHUI BIIAJICTh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbBIX B XUMUU NIPU U3YYEHUU BEILLIECTB U
XUMUYECKUX SBJICHUN (HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHWYECKHE 3HAHUS JJIS MPUHATUS PEUICHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
MIPUMEHECHUEM;

cOpMHPOBAHHOCT,  YMEHHMH  coOMIoAaTh  MpaBWia  IOJIb30BaHUS
XUMHUYECKOW TOCYyJIol W JabopaTopHbIM OOOpyJOBaHUEM, a TakXke IpaBuia
oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO
71a60pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBINOJHATh XUMHUYECKUI
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJyYCHUE
ATUJICHA W W3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC pEAKIMU OPraHUYECKHUX
BEILIECTB, JICHaTypalus OEJIKOB MpH HArpeBaHUM, IIBETHHIC PEaKlMU OEKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMU U JITA0OPATOPHBIM O0OpPYJOBAaHUEM, TMPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucH YPaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyJIMPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
uH(OpPMAIUIO, TOJIy4aeMyl0 U3 Pa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHpopmanuu, aTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJAaTh  MOpaBUjia  IKOJIOTUYECKHU
1eJIeCO00pa3HOro0 TMOBEJEHUST B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXpAHEHHsSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMUMAas cMbIci Tokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEJOTBpAIlCHUsT KX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M

YeJIOBEKa;



JUIS OOYYaroOMUXCsl C OrPaHUYCHHBIMHA BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHUE
IPUMEHSATh 3HAaHHS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHHUS BEIIESCTB H
XUMHYECKHUX SIBJICHUM;

JUISL  CIIETBIX W CIIA0OBUIANINX OOYyYalolmUXCs: YMEHHE HCIIO0Ih30BaTh
penbedHO-ToUeUHYI0 cucTemMy obo3HadeHui JI. bpaitns mis 3anmucu XUMHUYECKHUX
dhopmyi.

11 KUJIACC

[IpenqmeTHble pe3ysbTaThl OCBOEHHUs Kypca «OOIias u HeopraHudeckas
XUMHS» OTPakaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIUM XUMHUM B TO3HAHUM SIBICHUI
Opupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIMYHOCTH, €&
(YyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpene;

BJIaJICHUE  CHUCTEMOM  XHUMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAraOIIMe TOHATHS (XHUMHYECKUH 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsl CBA3b
(KoBajIeHTHas, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIUNIMYECKas peléTKa,
TUMBl  XUMUYECKUX  PEAKIUHA, PacTBOp, IJICKTPOJIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOW pPeaKklMi, XUMHUYECKOE PABHOBECHE), TECOPUHM W 3aKOHBI (TEOopHs
AJICKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXpPaHEHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpAICHUS YHEPIUU
IpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHHS MPUUYUHHOCTH U

CUCTCMHOCTH XHMMHYCCKHUX ﬂBJ'IGHHfI, (1)aKTOJ'IOFI/I‘-IeCKI/Ie CBCACHUA O CBOﬁCTBaX,



COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIIOIh30BAaHUN BAKHEHIIINX HEOPTAHMUECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEILHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBiieHus (OopMysa BEIIECTB M  ypPaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OT/ACIIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHUE);

c(hOPMUPOBAHHOCTh yYMEHUW OMNPENENsATh BaJlGHTHOCTb U  CTENEHb
OKHCIICHHUSI XMMHUYECKUX 3JIEMEHTOB B COCAMHEHHUSX Pa3JIMYHOrO COCTaBa, BUJL
XUMHUYECKOW CBsI3U (KOBaJICHTHAs, HWOHHAs, MeTaJUIM4ecKasi, BOJOpOJHAas) B
COCIMHEHUAX, TUIl KPUCTALTNYECKON PElIETKH KOHKPETHOTO BelIecTBa (aTOMHas,
MOJICKYJISIpHAsl, HOHHAsI, METaJUTMYeCKasi), XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTH YMEHHU YCTaHaBJIMBATh MPUHAIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTAaBy K OIPEACTIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAIbl U HEMETAJLIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCHUIBI, COJH);

c(hOPMHUPOBAHHOCTh YMEHHMM PaCKphIBATh CMBICI MEPUOJMUYECKOTO 3aKOHA
. W. MengeneeBa M JIEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PyHKIIHNH;

c(hOPMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIECKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, MCMOab3ysl MOHATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUe YPOBHUY, OOBSICHATH

3dKOHOMCPHOCTH HN3MCHCHUA CBOMCTB XHUMMYECKHUX DJIECMECHTOB U HX COGI[I/IHGHI/Iﬁ



o nepuoaam u rpynnam llepuoguueckon cuctemMbl XUMAYECKUX 3i1eMeHToB J1. U.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIaTh CYIIECTBOBAHHWE TCHETHYECKOW CBS3M MEXKJYy HEOPraHWYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKHUE PEAKIIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIY W COCTaBY pPEarupyroliux BeEIIEeCTB, TEILIOBOMY
adekTy peakuuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKIuu, y4acTUIO KaTaanu3aropa);

c(hOpPMUPOBAHHOCTh YMEHHUI COCTAaBJSATh YPAaBHEHUS PEAKIM pa3IUUHBIX
THUIIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKINii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMU UAYT JI0 KOHIIA;

c(hOPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIHUH, MOJATBEPKIAOITUE
KAUEeCTBEHHBI COCTAaB pA3JMYHBIX HEOPraHMYECKUX BEIIECTB, PACHO3HABATh
OTBITHBIM IyTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
BEIILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM paCKphIBaTh CYUIHOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATHUX PEAKIINM;

cHOPMHUPOBAHHOCTh ~ YMEHHH  OOBSCHSTH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakiuu OT pa3IU4HbIX  (PAKTOPOB; XapakTep CMEIICHUS
XUMUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEUIHErO BO3AECHCTBUS (TIPUHLMII
Jle lllatenbe);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHUE TPOIIECCHI,
JIeXKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHUS CEPHOW KHCIOThI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAy4YHBIX MOPUHIUIAX U

OKOJOIn4C€CKHX Hp06HeMaX XUMHNYCCKOT'O IIPOU3BOACTBA;



c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHSTHUSL «MAacCOBasi JIOJsI BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOIICHHUI Ta3oB
MIPY XUMHYECKUX PEaKIMIX, MacChl BEIIECTBA MIN 00BEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO M3 yYACTBYIOIIUX B PEAKIIHH
BEIECTB, TEIIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BCIIIECTB, IPEBPAIICHUS K COXPAHCHUS SHEPTHH;

chOpPMHUPOBAHHOCTh ~ yMEHHHA  COONIOAATh  TpaBWJIa  ITOJH30BAHHS
XUMHUYECKON TOCyAod W J1abopaTOpHBIM OO0OpYy/JOBaHHMEM, a TakKe IpaBuja
oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO
71a60pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW IUIAHUPOBATh W BBIMOJIHATH XUMHUYCCKUN
AKCIIEPUMEHT (pa3iioKEeHHEe TMEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTaIM3aToOpa,
OTpPEICICHNE Cpeabl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIInH,
peaKuu MOHHOrO OOMEHa, KadyeCTBEHHBIC PEaKIMH Ha cyibdaT-, kKapOoHaT- H
XJIOPH/I-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3aJ1a4 I10
temMaM «Metamnsl» u «HemeTamns») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH TIPU OOPAIlEHUHU C BEIIECTBAMHU M JaOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTABISATh PE3YNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIuii U (OPMYIHPOBATH BHIBOJABI HAa OCHOBE
ATUX PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHUYCCKHA aAHAJTU3UPOBATH XUMHUYECKYIO
UHPOpPMAIUIO, TIOJYyYaeMYyK W3 pa3HbIX HCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKanu#, MHTepHET U IPyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOJaTh  TpaBWja  IKOJIOTHYECKH
IEJIECO00pa3HOr0 TOBEJEHUS B OBITY WU TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3J0POBBS W OKPYKAIOIICH MPUPOTHON CpEelbl, OCO3HABAThH

OITIaCHOCTBb BO3,HCI>'ICTBPI$I Ha JXNBbLIC OPIraHU3MBbI OHpeI[eJ'IéHHI)IX BCIICCTB, IIOHNMasd



cvbeicn mokasarens [IJIK, moscHITP Ha mpuMepax CHocOObl yMEHBIICHUS W
IPEAOTBPAILIECHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOyYaroOlUXCsl C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CJENbIX W CHA0OBUIAIIMX OOYyYaloIIMXCs: YMEHHUE HCIOJIb30BaTh

penbedHO-TOYeUHy0 cucTeMy oOo3HaueHui JI. bpains mis 3anMcu XMMHUYECKHX

dhopmyiI.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsieMble TpeAMeTHbIe Pe3yJbTATHI OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOIrPaAMMBbI CpeHEro 001ero
oOpa3zoBaHusi

1

TeopeTnueckne OCHOBBI OPraHMYECKON XUMUH

1.1

CdopmMupoBaHHOCTH MpEICTaBICHUI 0 XUMHUYECKOU
COCTAaBJISIFOIIEH E€CTECTBEHHOHAYYHOM KAPTHUHBI MHUpPA, PO
XUMUU B TIO3HAHWM SIBIICHUW TPHUPOALI, B (HOPMHUPOBAHUU
MBIIUIEHUSI W KYJbTYphl JIMYHOCTH, €€ (DPYHKIHMOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOMN JUIsl PEIICHUS MPaAKTHYECKUX
3a/1a4 U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
310POBBIO0 M TPUPOJIHOM CpeJie

1.2

Bnanenue cucteMoll XMMUYECKUX 3HAHWH, KOTOPAsl BKIIFOYAECT:
OCHOBOIIOJIAraroIe MOHATHA  (MOJEKyda, BaJEHTHOCTb,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas
CBSA3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBII O0BEM, YIIepOAHbIN
ckener, (QyHKUMOHAJbHAs TIpylnmna, paaukal, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUNA PAN, TOMOJIOTH, YIJIEBOJOPOBIL,
KUCIIOPOA- M a30TCOJAEPKAIME COEAUHEHUs, OHOJOTHYECKU
aKTUBHBIC BellecTBa (YIJIEBOJbI, KHUPBI, OEIKH), MOHOMEp,
IIOJINMEP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUs); TEOPUM M 3aKOHBI (TEOPUS XUMHUYECKOTO
CTpoeHMs  opraHuueckux BemectB A.M.  bBytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
(pakTOIOTHYECKUE CBENIEHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUU
1 0€30MacCHOM HCIIOJIb30BAHUN BaXXHEHIIMX HEOPTaHUYECKHX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOU AESATEIBHOCTH
YEI0BEKA

1.3

CdopMupoBaHHOCTh YMEHUI BBISABIISITH XapaKTepPHbIC MPU3HAKU
NOHATUM, YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUU COCTaBA, CTPOCHHUS
Y NIPEBPALICHUN OPraHUYECKUX COCAMHEHUN

1.4

chOPMUPOBAHHOCTh YMEHHUW  HCIIOJIb30BATh  XUMHYECKYIO
CHUMBOJIUKY JJII COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaEHHOMN) (POpPMYITT OpraHUYECKUX BEIIECTB
U ypaBHEHUN XUMUYECKUX PEAKIMH, H3rOTaBIUBATh MOJEIU
MOJIEKYJ OpPraHWYECKHUX BEIIeCTB [I WUIIOCTpAIlUU KX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOTO CTPOSHUS

1.5

CdopMupoBaHHOCTh YMEHUI yCTaHABIMBATh MPUHAJIC)KHOCTD




U3YYEHHBIX OPTaHUYECKUX BELIECTB [0 UX COCTAaBY U CTPOCHUIO
K ONPENCIIEHHOMY KJ1accy (rpymnme) COEIMHEHUI
(YyrieBomopozsl, KUCIOPOJ M a30TCOAEPIKALIUE COEIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUs), AaBaTb UM Ha3BaHUS IO
cucremarnieckor HomeHknarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHUS OMPEACNISITh BUIbI XUMHUYECKOUH
CBSI3U B OPTaHUYECKHUX COSTMHEHUIX (OJMHAPHBIE U KPATHHIE)

1.6

ChopmHupoBaHHOCTH YMEHUSI NMPUMEHSTH: IMOJIOXKEHUS TEOPHUH
CTpO€HHus1 opraHudeckux BemectB A.M. bymiepoBa mis
OOBSCHEHHsI 3aBUCHUMOCTU CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHUSI MACChI BEIIECTB

Yraesogopoasl. Kucioponcoaepxammue ©u a30TCOACpKAIIUEC
OpraHuYecKue COEJTMHEHMUS. BricokomoliekyasipHbIe
COCJIMHECHUS

2.1

ChopMupoBaHHOCTh ~ YMEHMH  NPUBOAUTH  TPUBHAIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEHIECTB  (ITHIIEH,
NPOIUJICH, alleTUJICH, JTUJICHTJIMKONb, TJIUIEPUH, (EHO,
dbopmManbaeru, aneTanbaerui, MypaBbuHasi KUCIIOTa, YKCyCHas
KHUCJIOTA, OJIEMHOBAas KUCJIIOTa, CTEAPUHOBAsA KUCJIOTA, IJII0KO03a,
bpykTO3a, KpaxmMal, IeJUTI0103a, TJIUIIHH)

2.2

ChopMupoBaHHOCT, ~ YMEHUW  XapaKTepU30BaTh  COCTaB,
CTpoeHHE, (HU3NYECKHEe M XHUMHUYECKHE CBOMCTBA THUITMYHBIX
MPEJCTABUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJEH, NPOINMIICH, aleTuiieH, OyramueH-1,3,
MeTHIOyTaaueH- 1,3, 6€H30JI, METaHOJI, TAHOJ, STHJICHTJIUKOJIb,
rIAnepuH, (EHOJ, aleTaNnbJeTH]l, MypaBbUHAas M YKCyCHas
KHUCJIOTHI, TIJIFOKO3a, Kpaxmal, IeJUI0I03a, aMHUHOYKCYCHas
KHCJI0TA)

2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b  MEXIY THUIMYHBIMU TNPEACTABUTEISAMU  PA3JIAYHBIX
KJIACCOB OPraHUYEeCKUX BEIIECTB YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUU C HCHOJIb30BAHUEM

CTPYKTYPHBIX (hOpPMYJ

2.4

ChopMUpOoBaHHOCTh YMEHHSI XapaKT€pPU30BATh HCTOYHUKU
yTIEBOAOPOJHOTO ChIpbsi (HE(Th, MPUPOJIHBINA Ta3, Yrojb),
CrocoObl WX TepepaboTKU U TMPAKTHUECKOE MPUMEHEHUE
MIPOJIYKTOB MEepepadOTKU

XUMHUA U )KU3Hb. PacyéThl

ChopmupoBaHHOCT, yMEHMI BIAJETh CHUCTEMOW 3HAHHI 00
OCHOBHBIX METOJaX HAy4YHOTO TIO3HAHUS, HCIOJIb3yEeMbIX B
XMMHHM TIPM W3YYCHHH BENIECTB W XUMHUYECKHX SIBICHHI




(HaOnrofieHUEe, W3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBaHUE),
UCIIOJIb30BaTh CUCTEMHBIC XUMUYCCKHUE 3HAHUS JUIS MPUHSATHS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMECHEHHUEM

3.2

CdopMupoBaHHOCTH YMEHUM COOJIOIATH MIPaBUJIa MOJIH30BaAHUS
XUMHUYECKON TMOCYJI0il M JabopaTOpHBIM 00O0pYIOBAHHEM, a
TaK)Xe TMpaBujia OOpaIlleHHs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSAMU TI0 BBITIOJIHEHUIO JTA00PATOPHBIX XUMHYECKUX
OTBITOB

3.3

ChopMupoBaHHOCT, YMEHHMIM TIUJIAHUPOBATH U BBINOJIHSTH
XUMUYECKUN  SKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX
BEILIECTB [PY HAarpEBaHUU, MOJyYEHUE ITHICHA U U3YUEHUE €TO
CBOIMCTB, KAYECTBEHHbIC PEAKIIUM OPraHUYECKUX BEUIECTB,
neHatypaius O€JKOB MpPU HAarpeBaHWH, I[BETHBIC pPEaKIUU
O€JIKOB) B COOTBETCTBUU C NMPaBUIIAMU TEXHUKH O€30MacHOCTU
npu  oOpamieHMHM €  BelIecTBaMHd U JIaDOpaTOPHBIM
000pyI0OBaHUEM; TIPENICTABIATH PE3YJbTAThl XUMUYECKOTO
AKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakumii W (QOPMyNHpPOBATH BBIBOJBI HAa OCHOBE JTHX
pEe3yJIbTATOB

3.4

CdopMupoBaHHOCTh yMEHUN MPOBOAUTH BBIYUCICHHUS T10
XUMUYECKUM ypaBHEHUsIM (Macchl, 00BbEMA, KOJIMYECTBa
MCXOJIHOTO BEIIECTBAa WM TMPOAYKTAa PEAKLUHMH [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU
MIPOJYKTOB PEAKIIMH)

3.5

ChopMUpOBaHHOCT, YMEHUH KPUTHYECKH aHAJM3UPOBATh
XUMUYECKYI0  HMH(OpMalMio, TMOJy4yaeMyl0 M3  pa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nuHpopmanuu, cetb UHTepHEeT

U IpyTHUe)

3.6

CdopmupoBaHHOCTH YMEHUU co0JIrI01aTh MpaBuia
JKOJIOTMUECKH  IIeJIECOO0pa3HOro TOBEJAEHUsT B OBITY U
TPYIOBOU ACSATEIBLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS
U OKpY’Kalllel NpUPOAHON Cpeapl, OCO3HABaTh OMACHOCTh
BO3JICMCTBUA  HA  JKUBBIE  OPraHU3Mbl  ONPEAEIEHHBIX
OpPraHUYECKUX BEIIECTB, NMOHUMAas cMmbica Tokaszarens [1IK
(mpenenbHO  JONMYCTUMOM  KOHIIEHTpAaluMu), TMOSICHATh Ha
MpUMeEpax CHocoObl YMEHBIICHHUS U TPEJOTBPAIICHUS UX
BpPEJHOTO BO3/ICICTBHSI HA OPraHU3M YeJIOBEKa

11 KJIACC

Kox

HpOBepHeMLIe NpeaAMETHBLIC PE3YJAbTATBI OCBOCHHS




NpoOBEPsAEMOro
pe3yJibTaTa

OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMbl CPeAHEro o0uero
oOpa3oBaHusl

1

TeopeTnyeckre OCHOBBI XUMHUH

1.1

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloIIfe TMOHATHA (XMMHUYECKUH DJIEMEHT, aToM,
AIIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-dJEKTPOHHBIC OPOUTAIIU
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTb, CTEIEHb OKHWCICHUS, XHUMHYECKas
CBA3b, MOJIb, MOJSIpHasE  Macca, MOJSIPHBIA — OOBEM,
KpUCTAJUTMUECKasi pemI€TKa, TUIMBl XUMHUYECKUX  peaKIui
(OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIC, K30~ U SHIOTEPMUUYECKUE,
peakuuMd  MOHHOTO  OOMeHa),  pacTBOP,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIEKTPOJIUTHYECKAS JIACCOIHAIINS,
OKHCJIUTENIb, BOCCTAHOBUTEh, CKOPOCTh XMMHUYECKOW pEeaKIIvH,
XUMUYECKOE pPaBHOBECHE); TEOPUU H  3aKOHBI  (TEOpHs
AJIEKTPOJIMTHYECKON aucconmanud, [lepuonnueckuii 3akon JI.M.
MenpeneeBa, 3aKOH COXPAHEHHMSI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DAKTOJIOTHUECKHE CBEACHHUS O
CBOMCTBAax, COCTaBE, MOJyYCHUH U O€3011aCHOM HCIIOJIb30BAHHH
BOXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOMN
JIESITEIIbHOCTH YSJIOBEKA

1.2

CdopMupoBaHHOCTh YMEHUM BBISBIISITH XapaKTEPHbIE TPU3HAKU
151 B3aUMOCBSI3b M3yYEHHBIX IIOHATUH, IIPUMEHSTH
COOTBETCTBYIOLIME TIOHATHUS IIPU ONKMCAHUM CTPOEHUS U
CBOWCTB HEOPraHUMYECKUX BEIIECTB M WX MPEBPALLCHUM;
BBISIBJISAITH B3aMMOCBSA3b XHMHUYECKUX 3HAHWW C MOHATHUSIMU H
MPEJICTABICHHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB

1.3

Bnanenue ocCHOBHBIMM METOaMH HAYYHOT'O MO3HAHUS BEIIECTB
M XUMHUYECKMX  sIBJeHUW  (HaOJIoJeHue,  HU3MEpEeHHE,
SKCHEPUMEHT, MOAECIUPOBAHUE)

1.4

ChopMUpOBaHHOCT, YMEHHUM OMNpENENsATh BaJCHTHOCTh U
CTEIEHb OKHCIICHUS XMUMHUYECKHUX JJIEMEHTOB B COCIUHEHUSX
pPa3IUYHOrO0 COCTaBa, BHUJI XMMHUYECKOW CBsI3M (KOBaJEHTHas,
MOHHAs, METaJUTMYecKas, BOJOpPOAHAs) B COCAMHEHUSX, THII
KPUCTAIUNIMYECKON PEIIETKH KOHKPETHOT'O BellecTBa (aTOMHas,
MOJIEKYJISIpHAsL, MOHHAsI, METaJUINYECKas)

1.5

CdopMupoBaHHOCTh YMEHHI ONpENEHsATh XapakTep Cpelabl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COEAUHEHUN

1.6

CdhopmupoBaHHOCTH YMEHUSI KJIacCU(DUIMPOBATH XUMUYECKUE
peakuuy 1O Pa3IUYHbIM MpU3HAKaM (YUCIy U COCTaBy
pearupyromux BELIECTB, TEIoBOMY 3(Q(deKTy peaxkuuu,
M3MEHEHUIO CTENEeHEH OKHCIECHHsSI 3JIEMEHTOB, OOpaTUMOCTH




peaKINM, YYaCTHIO KaTaau3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIIHMA
Pa3IMYHBIX THUIOB, IIOJHBIE W COKpAIIEHHBIE ypaBHEHUSA
peakiuii MIOHHOro OOMEHa, YYMTHIBasi YCJIOBHUS, MPU KOTOPHIX
ATH pEaKIUM UIYT JI0 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUU IIPOBOJUTH peaxkuuu,
MOATBEPXKAAIOIINE  KAYECTBEHHBIM  COCTaB  Pa3JIMYHBIX
HEOPraHMYECKUX BEIIECTB, PACMNO3HABATH OIBITHBIM ITyTEM
WOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB

1.9

CdopmupoBaHHOCTD YMEHHUI pacKpbIBaTh CYIIHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIui

1.10

ChopMUpOBaHHOCT, ~ YMEHHMM  OOBSCHATH  3aBHUCHUMOCTH
CKOPOCTH XMMHUYECKOMN peaKIM OT Pa3IndHbIX (aKTOpOB

1.11

CpopMUpOBaHHOCTh YMEHUN OOBSICHATH XapaKTEp CMEIICHUs
XUMHUYECKOTO PpPAaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETrO
BozaeiicTBus (mpuniun Jle [llatense)

OO01ast 1 HeOpraHu4YecKasi XUMHUS

2.1

CdopmupoBaHHOCTH YMEHUM pacKpbIBaTh CMBICIT
[Tepuoauueckoro 3aKOHa J.. Menngeneena u
J€EMOHCTPUPOBATH ero CHUCTEMATU3UPYIONLYIO,
00BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUU

2.2

ChopMUpOBaHHOCT, yYMEHUM XapaKTepHU30BaTh SJIEKTPOHHOE
CTPOEHHE aTOMOB XHMHWYECKUX »JJEMEHTOB |—4 mnepuoaos
[lepuoguueckor CUCTEMBI XUMHYECKUX dneMeHToB [[.U.
MeHnneneeBa, HCHOJIB3ySl TOHATUSA «S-, p-, d-DIEKTPOHHBIE
opOuTaImy, «OHEPreTUYECKUE YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHUMHUYECKUX 3JIEMEHTOB
U UMX COCAUMHEHUM MmO Inepuoaam W rpymnmnam llepuonnueckon
cucTeMbl XUMHYeCcKux 3jieMeHToB /(.M. MeHaeneeBa

2.3

CdopMupoBaHHOCTh YMEHHMI XapakTepu30BaTh (OMHUCHIBATH)
o0mMe XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEILIECTB
pa3IMyYHBIX  KJIACCOB, HOATBEP)KIaTh  CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3U MEXJy HEOPraHMYECKUMHU BELIECTBAMU C
IIOMOIBIO  YPaBHEHHUH  COOTBETCTBYIOIIMX  XUMHUYECKUX
peakiuu

2.4

CdopMupoBaHHOCT, YMEHUN YCTaHABIWBATH MPUHAJIEKHOCTh
HEOPraHMYECKHUX BEIIECTB IO HMX COCTAaBY K OMNPEACIEHHOMY
KJaccy (Tpyrmnre) coeuHeHu (IIpoCcThie BEMIECTBAa — METAJUIbI U
HEMETAJJIbl, OKCHJIbl, OCHOBaHHSI, KHCJOTBHI, aM{(OTEepHBbIC




THIPOKCHUIBI, COJIN)

2.5

ChopmMupoBaHHOCTh YMEHUW HCIOJIB30BaTh XUMHYECKYIO
CUMBOJIMIKY JJISI COCTaBJICHUS (OpMYJl BEIIECTB U YpaBHEHUU
XUMUYECKUX  pEeaKIui, CHUCTEMAaTHUYECKyl0 HOMEHKIATYpYy
(IUPAC) u TPUBHUAIIbHBIC Ha3BaHMS OTJEIbHBIX
HEOPraHUYECKUX BeNIeCTB (YrapHblil ra3, YIJIEKUCIBIA Tra3,
aMMMaK, rameéHas U3BeCTh, HeraméHas U3BeCTh, MUTheBas COJIa,
UPUT U APYTHUE)

2.6

ChopmMupoBaHHOCTh YMEHHH XapaKTepH30BaTh (OMHCHIBATH)
o0mme XUMHUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB
pa3sIUYHBIX ~ KJIACCOB,  MOATBEPXKIATh  CYIICCTBOBAHUE
TCHETHYECKOM CBSI3U MEXIYy HCOPTaHMYECKUMHU BEIICCTBAMU C
MMOMOIIBIO  YPaBHEHHWH  COOTBETCTBYIOIMX  XUMHUYECCKUX
peakum

2.7

ChopmMupoBaHHOCThP YMEHHMI TIUIAHUPOBAThH W  BBITIOJIHATH
XUMHYECKUN IKCIEPUMEHT (pa3ioXeHHe MEepOKCHIa BOIOPOAa
B NIPUCYTCTBUM KaTajau3aTopa, OMpEeICHUE CPEeIbl pacTBOPOB
BEII[ECTB C TMOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIIUSHHEC
pasTuYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW PEaKIIUH,
peaknuu HOHHOTO OOMEHa, KAauyeCTBCHHBIC pEaKIMd Ha
cynbdar-, KapOboHaT- ¥ XJIOPUI-aHHOHBI, HA KATHOH aMMOHWUS,
pelleHre SKCIIePUMEHTAIBHBIX 3a/1a4d 1o TeMaM «MeTaisly u
«Hemetannel») B COOTBETCTBMU C TMpaBUJIaMU TEXHUKH
6e3omacHOCTH MpU OOpaIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyIOBaHUEM; TIPEACTABIATH PE3YIbTaThl XUMHYECKOTO
AKCIIEPUMEHTa B (JOpME 3alUCH YPABHEHHI COOTBETCTBYIOIIUX
peaknmii ¥ (GOPMYIMpPOBATH BHIBOABI HA OCHOBE OTHX
pE3yJIbTAaTOB

2.8

CdopmupoBaHHOCTh YMEHHM COOTIOAATH IPABUIIA MTOJIH30BAHUS
XUMHUYECKOM TOCY/I0il W JTabopaTOpHBIM O0OpYyIOBaHHUEM, a
TaK)Ke MpaBuiia OOpaIeHus] ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBIMOJTHEHUIO J1a00PAaTOPHBIX XUMHUYECKUX
OTIHITOB

2.9

CdopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE
IPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUs
CEpHOM KHUCJOTHI, aMMHaKa, a TaKxke CHOPMUPOBAHHOCTD
npejacTaBieHnit 00  OOIMMX  HAYYHBIX  OPHHIUNIAX U
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BOJICTBA

XUMHUA ¥ KN3Hb. PacuéTnl

CdopmupoBaHHOCTH MPECTABICHUN 0 XAMHUYECKON
COCTaBJISIFOIIEH E€CTECTBEHHOHAYYHOM KAPTHUHBI MUpPA, POJU
XUMUU B TO3HAHUU SIBJIGHUM TPUPOJbl, B (HOPMUPOBAHUU




MBIIUIEHUST W KyJIbTYpPbl JIMYHOCTH, €€ (DYHKIMOHAJIbHOM
IPaMOTHOCTH, HEOOXOJUMOMN i peHIeHUs] MPAKTUYECKUX
3aa4 U SKOJOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY
3/I0POBBIO M IPUPOAHOMU Cpeae

3.2

CdopMupoBaHHOCTh yMEHMH KpPUTUYECKH aHAJIM3UPOBAThH
XUMUYECKYI0  HMHQOpMalLMI0, MOJYyYaeMyl M3  pa3HbIX
MCTOYHUKOB (CpEJCTBA MAacCOBOM KOMMYHHMKAlUU, CETh
HNuTepHeT M n1pyrue)

3.3

CdopmupoBaHHOCTH YMEHHUM coOmo1aTh npaBuiia
HKOJIOTUYECKH  IEIeCO00pa3HOr0 TMOBEACHUS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 30POBBS
Y OKPYKAIOILIEH ITPUPOJTHOM CPENIbI

34

Oco3HaBaTh OMAacCHOCTh BO3JACHCTBUSA Ha >KUBBIE OPraHU3MBbI
ONPENICIEHHBIX BEIIECTB, MOHUMAas cMbIca nokazarens IIJIK,
MOSICHATh  HAa  TMpPUMEpax  CIOCOOBl  yMEHBINCHHUS U
MPEIOTBPAIICHNS HMX BPEAHOTO BO3JACHUCTBUS HAa OPraHU3M
YEJI0BEKa

3.5

ChopMHpOoBaHHOCT, yMEHHH MPOBOJUTH BBIYHUCICHUS C
UCIIOJIb30BaHUEM TIOHATUS «MaccoBasi JI0Ji1 BEIIeCTBa B
pacTBope», OOBEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHX
peaxIusax, MacChl BELIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIH O00bEMY OJHOTO W3
YYAaCTBYIOIIMX B PEAKUMH BEILECTB, TEIJIOBOro s¢dexra
peaKkIMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MPEBPAIICHIS U COXPaHESHHsI SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA
10 KJIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUH

1.1

[IpeqmMeT oOpraHMyeckod XWUMHUU: €€ BO3HUKHOBEHHE, pA3BUTHE U
3HAYEHHE B MOJYYEHUH HOBBIX BEIIECTB U MaTepHUANIOB. Teopust CTpoeHUs
opranuueckux coenuHeHui A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHHUS

1.2

CrtpykTypHbIe (hOpMYJIbl OPraHMYECKUX BeliecTB. ['oMoorus, uzoMmepusi.
XuMUYEeCKasi CBSI3b B OPraHUYECKHX COCIUHEHUSIX — OJWHApHbIE U
KpaTHble cBs3u. [lpeacraBienne o KiaacCUPUKAIMK OPraHUYECKHUX
BEILIECTB

1.3

HoMenknaTtypa oOpraHMuecKMx COEIMHEHHH (cucTeMaThyeckas) H
TPUBUAJIbHBIC  HA3BAaHMS  BAXKHEWIIMX  MPEACTABUTEIEH  KJIACCOB
OPraHUYEeCKUX BEILLECTB

YrineBo1opoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psia. MeraH U 3TaH —
MPOCTEUININE TMPEACTABUTEIN aAJIKAHOB: (PU3UYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuy 3aMELICHUS U TOPEHUs), HAXOXKICHUE B IPUPOJE,
MOJTYYE€HHUE U IPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PSAI. DTUIIEH U NPONUIICH
— TPOCTEHIINE MPEJCTABUTETU AQJIKEHOB: (U3MUECKHE U XUMUYECKUE
CBOMCTBa (peakuuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THJIpPATALINH,
OKHUCJICHHUSI ¥ IOJIMMEPU3ALIUHN ), TOJTYUYEHHUE U IPUMEHEHHUE

2.3

Ankaauensl: Oyraauen-1,3 u metunOyrtaaueH-1,3: ctpoeHue, BaKHEHIIINE
XUMUYECKue cBoicTBa  (peakiusi mnoiauMmepusainuu). [lomydeHue
CHHTETUYECKOTO KayyyKa U PE3UHBI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKUU PpsII.
AneTuneH — NpOCTEUIINNA NPEACTABUTENb AJTKWHOB: COCTaB, CTPOCHHME,
¢u3nueckue W XUMHUYECKHE CBOWCTBa (peakiuu TUAPUPOBAHUS,
raJIOrTeHUPOBAHUSI, TUAPATALIMU, TOPEHUS), TOTYUYECHHUE U TPUMEHEHUE

2.5

Apensl. benson: coctas, cTpoeHue, pu3ndecKkue U XUMUIECKHIE CBOMCTBA
(peakuuu raJoreHupOBaHUsS U HUTPOBAHMS), TOJYYEHUE U TIPUMEHEHHE.
Tomyon: cocrtaB, cTpoeHue, (U3NUECKHE UM XUMHUYECKHE CBOICTBA
(peakuuu raJoreHupPOBaHUS U HUTPOBAHMUS), TIOJIyYEHUE U TIPUMEHEHHE.
TokcuuHOCTH apeHoB. ['eHeTHYecKasl CBSI3b MEXAY YTIJIEBOJIOPOJAMU,
MIPUHAJICKAITUMHU K pa3IMYHbIM KJaccam

2.6

[IpupoaHbIE UCTOYHUKHN YTIE€BOAOPOAOB. I[IpupoaHbIil ra3 U moOmyTHBIE
HedTsaple Tazbl. Hedth u e€ mpoucxoxaenue. CrocoObl mepepadoTKu
He(TU: NMEepEeroHKa, KPEKUHT (TEPMUYECKUIA, KATATUTUYECKUI), TUPOIIU3.
[IpoykThl nepepaOOTKu HEPTH, MX IPUMEHEHUE B IPOMBILLICHHOCTH U B




ObITy. KaMeHHBIN yrojb U IPOAYKTHI €ro nepepadboTKu

Kucnopoacoaepsxaiiue opraHudeckue CoeTMHEHUS

3.1

IIpenenpHple OQHOATOMHBIE CHHUPTHL. METAaHOJI W 3TAHOJ: CTPOCHHE,
du3nueckue W XMMHYECKHE CBOMCTBAa (peakuuu C aKTHBHBIMU
MeTaJIaMH, TajJOTeHOBOIOPOIaMH, TOpeHne), IpuMeHeHue. Bogopoanbie
CBSI3M MEXJY MOJIEKYJIaMU CIUPTOB. JleHcTBHME METaHoJIa U 3TAaHOJa Ha
OpraHu3M 4YeJjoBeKa. MHOroaTOMHbIE CHUPTHL. OTWICHIJIUKOIb U
TJIALEPUH:  CTpOCHHE, (U3MYECKMEe W  XHUMHYECKHE  CBOMCTBA
(B3amMOCICTBHE CO MICJIOYHBIMU METANIaMH, KaUeCTBEHHAsI PeaKkiys Ha
MHOTOaTOMHBIE  cHpThI). JlelicTBue HaA  OpraHu3M  4eJoBeKa.
[IpumeHeHue MMIEpUHA U STUIICHTIIUKOJIS

3.2

@deHom: CTpOCHHE MOJEKYJbl, (PU3NYEeCKUe M XHWMUYECKHE CBOWMCTBA.
Tokcuunocth enona. [lpumenenne geHomna

3.3

Anbnernabl U KeToHbl. Dopmanbieruj, aueTranbAeTHA: CTPOCHUE,
dbu3nyeckue ¢ XUMHUYECKHE CBOMCTBa (peakIMu OKHUCJIEHUS U
BOCCTAHOBJICHHSI, KAU€CTBEHHBIE PEAKIINH ), TOJYyUYCHUE U TPUMEHECHHE
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OOHOOCHOBHBIE TIpe/ENbHbIE KApOOHOBBIE KHUCIOTh. MypaBbUHAs U
YKCYyCHasi KHCIIOTBI: CTpOE€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, oOmMe [JIs Kjacca KHUCIOT, peakuus »Tepudukanun),
noyiydeHue M npuMeHenue. CTeapuHOBasi U OJEUHOBAsT KUCIOTHI Kak
IPEJICTABUTENIN BBICIINX KapOOHOBBIX KUCJIOT. Mblia Kak COJIM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBUE

3.5

Cnoxuble 3(Qupbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cinoxkubix 3¢dupo. Kupel. ['maponus sxupo. I[IpumeHeHHE XUPOB.
buonornueckas posp KUPOB

3.6

VYrneBogsl: coctaB, KiacCHUKAIMSA yriaeBOAOB (MOHO-, 1H- U
noyimcaxapuabl). [7oKo3a — MpOCTEHIINIT MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHUS  MOJEKYJbl, (U3UYECKHME U  XUMHUYECKHE CBOICTBa
(B3aumoneiicteue ¢ ruapokcugom wmenu(Il), okucieHue aMMHavYHBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBieHue, OpoKEHUE TIHOKO3bI),
HaxOXXJCHUE B  TpUPOJIe, TMPUMEHEHHE, OHOJOTHYECKas POJib.
®dortocunte3. Opykro3a kak u3zomep TiOKo3bl. Kpaxman u memonos3a
KaKk MpUpoJHble mnojduMepbl. CTpoeHue Kpaxmaja U LEeJUIIOJIO3bI.
dusznyeckue W XUMHUYECKHE CBOMCTBa  Kpaxmana  (THOAPOIH3,
KauE€CTBEHHAs pEaKLHsl C HOJIOM)

A30TcoieprKalllie OPraHNYEeCKUE COCTUHECHUS

4.1

AMHUHOKHCIIOTBI ~ KaK  aM(OTEepHbIe  OpPraHWMYECKHE  COCIUHCHUS.
du3nyeckue W XHMHYECKHE CBOWCTBA AaMUHOKHCIOT (Ha TMpUMEpe
IMIMHA). brogorndyeckoe 3HaueHne aMUHOKUCTIOT. [lenTuas

4.2

benku xak nmpupoaHble BBICOKOMOJIEKYJISIPHbIE coeqnHeHus. [lepBuunas,
BTOpPHYHAsg W TPETUYHAs CTPYKTypa OeJIKOB. XHWMHUYECKHE CBOMCTBA




OCJIKOB: THAPOJIN3, IeHATYpaIlis, KAUSCTBEHHBIC PEAKIIMH Ha OCIIKU

BpICOKOMOJIEKYJISIPHBIE COEIMHEHUS

5.1

OCHOBHBIC TIOHSATHS XMMMU BBICOKOMOJICKYJIAIPHBIX CO@,Z[I/IHGHI/Iﬁl
MOHOMCDP, IIOJIUMCP, CTPYKTYpPHOC 3BCHO, CTCIICHb IIOJIMMCPHU3AllUHU,
CpCAHAA MOJICKYJIAApHAA Macca. OcHOBHBIC MCTO/bI CHHTC3a
BBICOKOMOJICKYJIAIPHBIX COGI[I/IHGHI/Iﬁ - IMOJIMMCPHU3alUAd u
ITOJINKOHACHCALI

5.2

9KCHCpI/IMeHTaHBHBIC MCTOJbI M3YUCHHA BCHICCTB M HX HpeBpameHI/Iﬁ:
O3HAaKOMJICHHUC C 06p8,3HaMI/I NpUPOAHBIX W HCKYCCTBCHHLIX BOJIOKOH,
IJIaCTMACC, KaYIYKOB. HOHY‘IGHI/IG CUHTCTHYCCKOI'O Kay4YYKa U PC3NHEBI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

TeopeTnyecKkne OCHOBBI XUMUM

1.1

XUMUYECKHI 3JeMeHT. ATOoM. Sapo aroma, H30TOMbL. DJIEKTPOHHAS
000JI09Ka. DHEPreTUYeCKue ypOBHU, MOAYPOBHU. ATOMHBIE OpOWTANH,
s-, p-, d-anemeHTbl. OCOOEHHOCTH paCHpEACNICHUs] 3JIEKTPOHOB IO
opOuTansiM B aToMax »JJEMEHTOB TIEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHAasi KOH(UTypalusi aTOMOB

1.2

[lepuonnueckunn 3akoH u llepmogmueckas cucremMa XUMHUYECKHX
sanementoB J[.MI. MenneneeBa. CBsi3p MEPUOJUYECKOTO 3aKOHA U
[lepnognyeckon cucremsl xumuueckux syeMmeHToB .M. Menneneesa ¢
COBPEMEHHOW TEOPHEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XHMMHMYECKUX DBJEMEHTOB M O00pa3yeMblX HUMH NPOCTHIX U
CJIOXHBIX BEIIECTB [0 TPYIIaM U MepuoaaM. 3HaYeHUE MePUOIUIECKOro
3aKOHA B Pa3BUTUU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHJIBI XUMHYECKOW CBS3HU
(KOBaJIGHTHAs HETIOJSIpHAS U MOJIsIpHAs, MOHHAsI, MeTajuindeckasi). MoHsl:
KaTUOHbl W  aHUOHBI. MexaHu3Mbl 00pa3oBaHUs  KOBAJEHTHOM
XUMUYECKOU CBsI3u (OOMEHHBIA M JOHOPHO-aKllenTopHbIN). BogopoaHas
CBSI3b

1.4

BasieHTHOCTB. D1eKTpooTpHUIaTENbHOCTh. CTENEHb OKUCICHHUS

1.5

BemiectBa MOJIGKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. T[HIMbl KPUCTAIUYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBa BEIIECTB OT THUIA KPUCTALINYECKOW PEIETKH.
[TonsiTue o aqucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUIHBIE PAaCTBOPHI.
MaccoBasi 10Jis1 BEIlIeCTBA B paCTBOPE

1.6

Knaccudukanus  Heopranmueckux  coeauHeHuid.  Homenkiartypa
HEOPraHUYECKUX BEIIECTB

1.7

Xumudeckas peaknus. Knaccudukanms XHMHYECKHX pEakIuil B




HEOPraHUYECKOW M OpPraHMYEeCKOM XHUMHUHU. 3aKOH COXPAHEHHS MAaCChI
BEIIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS YHEPTUU NMPU XUMUUYECKUX
peaKLMAX

1.8

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHbIX (haKTOPOB

1.9

OOpatumMbie peakuuu. XUMHUeckoe paBHOBecue. DakTophl, BIHSIONNE
Ha COCTOsIHME XUMUYecKoro paBHoBecus. [Ipunnun Jle llarense

1.10

Onextponutuueckas aucconuanus. CUIbHBIE M CJIa0ble DJICKTPOJIUTHIL.
Cpena BOJHBIX PacTBOPOB BEIIECTB: KHWCJas, HEUTpalbHas, IICIOYHAs.
Peakmiuu nonnoro ooMena

1.11

OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pCaKknommnu

Heoprannueckas xumusi

2.1

Hemeramner. Ilonmoxenne HemeramnoB B Ilepuoaudeckoil cucreme
xummuueckux anemeHToB .M. MenaeneeBa U O0COOEHHOCTH CTPOEHUS
aToMoB. PU3NUYECKUE CBOMCTBA HEMETAIUIOB. AJUIOTPONHUS HEMETAIJIOB
(Ha mpuMepe KUCIopoJia, ceprl, pocdopa u yrieposa)

2.2

XHWMHYECKHE CBOWCTBA Ba)XHEWIIMX HEMETAUIOB (TajOreHoB, CEphl,
azora, Qgocdopa, yriepoaa U KpEeMHHUS) U UX COCTUHEHHUHN (OKCHUJIOB,
KHCIIOPOCOIEPKAIINUX KUCIIOT, BOAOPOAHBIX coenuHenuil). [Ilpumenenue
BOKHEMIINX HEMETAJIJIOB U UX COCIMHECHUN

2.3

Mertamnel.  [losmoxkenne wmetauioB B [lepuonmyeckor  cucreme
xumuueckux snemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000J04YeK aToMoB MeTaioB. OOmme Qunyeckue
cBoMcTBa MeTauioB. CIulaBbl METAUIOB. OJIEKTPOXMMHMYECKAUA PN
HanpsH>KEHUN METAJIIIOB
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XUMHUYECKHUE CBOMCTBA BaXXHEUIIMX META/UIOB (HATpUH, KT, KaIbIIUH,
MarHuii, aJlOMUHUM, IUHK, XPOM, >KeJie30, MEIb) M HX COCIUHCHHUM.
OO01ue crocoObl Noy4eHHs] METAIIOB. [[puMeHeHre MeTalIoB B ObITY U
TEXHUKE

['eneTnueckas CBSI3b HCOPraHNMYCCKHUX BCHICCTB, IIPHHAICIKAIIUX K
Pa3JINYHbIM KJIaCCaM

XUMUA U )KU3Hb

3.1

Ponp xumum B o00OecmiedeHMHM OSKOJOTHUYECKOW, HSHEPreTUYECKOW U
MUIIEBON 0€30MacHOCTH, pPa3BUTUM MeTUIMHBL. [loHSATHE O HAy4YHBIX
METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKHUX PEAKIINI

3.2

[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIUIAX MTPOMBIIUIEHHOTO
MOJy4YEHUsT BaXXHEWINMX BEHIECTB. YeENOoBEK B MHUPE BELIECTB U
MAaTEPUAIOB: BaXKHEUIIINE CTPOUTEIBHBIE MATEPUAIIBI, KOHCTPYKLMOHHBIE
MaTepuaibl, KPaCKH, CTEKJIO, KEpAMHUKA, MAaTEPUAIIbl I JIEKTPOHUKH,
HAaHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPATbHBIC YA0OPEHUS

3.3

XuMHs ¥ 370pOBBE YEIOBEKA: MpPaBHUJIa MUCIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOT0 UCIIOJIH30BAHUS MTPENapaToB ObITOBOM




XUMHU B HOBCC}IHCBHOﬁ KHN3HU




YUYEBHO-METO/JINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* Xumusa. 10 xmacc. I'abpuenssa O.C., OctpoymoB W.I'., Crmagko C.A.
AxknmonepHoe odmiectBo «M3aatensctBo «lIpocBemnienne»

 Xumus. 11 wmacc. I'abpuenssu O.C., OctpoymoB W.I'., Cnagko C.A.
AxnmonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

METOINYECKHUE MATEPUAJIBI AJI51 YUUTEJIA

Xumusi. 10-11 xmacesl. ba3oBeiii  ypoBenb. PabGouass mnporpamma wu
METOIMYECKHE PEKOMEeH Iy K yueOnukam noa pea. ['adbpuensna O.C.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHI
CETU UHTEPHET

1. OOpazoBarenpHblii mopTan «Poccuiickasi 3JEKTPOHHAS — IIKOJIA»
https://resh.edu.ru/

2. «Enmunas xomnexkuus [udposeix OO6pazoBarensHbix PecypcoB»
http://school-collection.edu.ru/

3. Oopa3oBarenbubiii  moptan «SKmace»  https://www.yaklass.ru/
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