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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1o XMMUU Ha ypOBHE CpellHEro oluiero oopasoBanus pazpadboTaHa
Ha ocHOoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuU B
Poccuiickoit deneparuny», TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS (eaepaibHOM
oOpasoBarenpHON TporpaMmbl  cpemHero obmiero ooOpazoanust (DOII  COO),
npencTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM 00pa3oBaTebHOM CTaHAApTE
COO, c yuérom Konuenuuum mnpenogaBaHusi y4eOHOTO mpeaMeTra «XUMHS» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoit denepanuu, pealn3yronuX OCHOBHbBIE
oOpa3oBareNbHbIE MPOTrpaMMbl, M OCHOBHBIX TMOJOXKEHUU «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®denepanun Ha miepuoa Ao 2025 roma» (PacmopsbkeHnue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOA0B K pa3pa00OTKe MpOorpaMMbl IO XUMHUU, K ONPECTCHUIO 00IIei
CTpaTeruu 0O0y4YeHHUs, BOCIIMTAHMS U Pa3BUTHs 0OydarolIUXCsl CpelcTBaMU y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTAaBUIIU
koHuentyanbHele mojioxkeHus DPI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collepKaHus, pe3yJbTaTOB O0Oy4deHUss U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHKe, MOIyYaeMO€e BBIITYCKHUKAaMU 00111€00pa30BaTeIbHON
OpraHu3alliM, SIBJIAETCS HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBepUIAIOIMM STalOM peajiM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KITFOUEBBIX I[EHHOCTEH, MPUCYIIMX IIEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa3oBaHUS.
OTH  UEHHOCTM  KacalTCsi TO3HAHUS  3aKOHOB  MPUPOIBI,  (POPMHUPOBAHUS
MHUPOBO33pPEHHUS U 00ILIEH KYJIbTYphl YEJIOBEKA, a TAK)KE SKOJOTMYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBI0 M MNPUPOJHOM cpene. Peanmsyercss XuMuyeckoe
oOpa3oBaHHe OOyyarOLIMXCSd Ha YPOBHE CPEHEro o0Iero o0pa3oBaHUs CPEACTBAMU
y4eOHOro mpeaMera « XUMHs», COJAEPKAHUE U MOCTPOCHUE KOTOPOTO OMpPENESICHbI B
MporpaMme Mo XUMHH C YU4ETOM CIelM(PUKN HAYKU XUMUM, €€ 3HAUCHUS B MO3HAHUU
MPUPOALl U B MaTepUaIbHOW KU3HU OOILECTBA, a TaKXke C YYETOM OOIIMX Lenel u
INPUHLIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEr0 OOLIETo
oOpazoBanust B Poccuiickoit deneparum.

XUMHSI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIrpaeT ocoOyl pojib B
COBPEMEHHOW LUBUJIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTepuanbHOU KyJabTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHUPOBAHWE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ IIEJIOCTHOTO TPEJCTABICHUS OO0 OKpYXKaloIeM MHpe Kak O €IUHCTBE
MPUPOALI M YEJNOBEKa, KOoTopoe (opMupyercs B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTajia
HEOTHEMJIEMON YacCThbl0O MUPOBOHM KyJIBTYPhI, HEOOXOJAMMBIM YCJIOBHEM YCIIECIIHOTO
TpyJa M S>KU3HU Kaxzaoro uieHa ooOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
CO3MJATeNIbHAs, KAK HayKa BBICOKMX TEXHOJOTHM HampaBJI€Ha Ha pEIICHHE



rI00aNbHBIX  MpPOOJIEeM YCTOMYMBOIO Pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBMM ¢ OOUMMHU LEMSIMU M MPUHIUIAMU CPEIHEro OOIIEro
oOpasoBanusi cojepkanne mnpenmera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
M3Y4YEHHS]) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOy4Jaronmxcsi, HEOOXOIUMYIO0 UM JJIsl BEIPAOOTKHM MUPOBO33PEHUYECKUX OPUECHTHUPOB,
YCHENIHOTO BKIIOYEHUS B )KM3Hb COIIMYMA, TPOJIOJKEHUS 00pa30BaHUs B Pa3IMYHbIX
00J1acTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEH.

CocrapnsomiuMu ~ mpeaMeTa  «XUMHs»  SIBISIIOTCS.  0a30BbIe  KypChl  —
«Opranndeckas xuMmus» W «OOmas W HEOPraHWYECKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUI 1O HEOPraHMYeCKOW XUMHUHU (C BKJIIOYECHUEM 3HAHUWA U3 OOIIed XUMHUH) U
OpraHn4YeCcKONM XuMHH. POPMHUPOBAHUE [TAHHOW CHUCTEMBI 3HAHUN IIPU H3YYEHUU
npeaMera 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCET0 MHOTI0o00Opa3usi BEIECTB
Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XUMHUs» CcPOpMHUpOBaHA B MpPOrpaMMe IO XHUMHH Ha OCHOBE
CHUCTEMHOT0 MOJX0/1a K U3YYEHHIO YUYEOHOro MaTepuaia u 00yCIOBJI€Ha UCTOPUYECKU
000CHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMPEJENEHHBIX TEOPETUUECKUX YpOBHAX. Tak,
B Kypce€ OpraHM4YeCKOM XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUUYECKOU
TEOPUU CTPOEHUS OPraHUYECKUX COCAMHEHUN, a TAKKE HA YPOBHE CTEPEOXUMUUYECKUX
M DJICKTPOHHBIX MPEJCTABICHUN O CTpoeHuM BeilecTB. CBeleHUs 00 M3ydaeMbIX B
Kypce BellecTBaX JaloTCs B Pa3BUTUM — OT YIVIEBOJOPOJOB JO CJIOKHBIX
OMOJIOTUYECKH AKTUBHBIX COEJUWHEHMM. B Kypce opraHmyeckoil XMUMHUU MOJy4aroT
pazBuTHe CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOrO 00Iero oOpa3oBaHus
NEpPBOHAYANLHBIE TPEJCTABICHUS O XUMHUYECKOM CBS3HM, KIACCU(PUKAIIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUYECKOU
peaKkIuu.

[lon HOBBIM yIVIOM 3peHUS B TpeaMere «XuMus» 0a30BOr0  YpPOBHS
paccMaTpuBaeTCss M3YYEHHBI Ha ypOBHE OCHOBHOTO 00miero o0pa3oBaHus
TEOPETUYECKUM MaTepual U (PaKTOJIOTHIECKUE CBEACHUS O BEIIECTBAX U XUMUUYECKOU
peakiuu. Tak, B YacTHOCTH, B Kypce «OOmass W HEOpraHu4ecKas XUMHS»
00yJaromMMCsl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE MEPUOIUIECKOrO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTUUECKUX TMO3UINMA, TIyOXe TMOHSITh
HUCTOPUYECKOE U3MEHEHHE (YHKIIMA JTOro 3aKkoHa — OT oOoOmaromend 10
OOBSICHSIFOIICH M IPOTHOZUPYIOIIICH.

Envnas cucremMa 3HaHWM O BaKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOECHUM,
CBOMCTBaX W TPUMEHEHHH, a TaKkKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JomnoJiHseTcss B Kypcax 10 u 11 kiaccoB anemeHTamu
COJICpKaHUS, UMEIOIIIUMU KYJIbTYPOJIOTUYECKUH 1 MPUKIAAHON XapaKTep. ITU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XUMHH C IPYTUMHU HAyKaMU, PaCKPBIBAIOT €&
pOJIb B TO3HABATEIbHOW M MPAKTHUUECKOW JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT



BOCITUTAHUIO YB)KEHHS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKHUX
OPUIOKEHU XUMHHU, TTOMOTalOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJIeMaxX, CBI3aHHBIX C XUMHUEU, KPUTUUYECKH OCMBICIUBATH
uHOpMALMIO W TPUMEHATH €€ Uil TONOJHEHHWS  3HAHWM,  peleHus
MHTEJUIEKTYAJIbHBIX W 3KCIEPUMEHTANbHBIX HCCIEAOBATENbCKUX 3adad. B 1enom
colepkaHue yuyeOHoro nmnpeamera «XHUMHS»  JAHHOTO  YPOBHS — U3YYCHHS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHKE Y 00YUAIOLIUXCS MUPOBO33PEHYECKON OCHOBBI JIJIs
NOHMMaHuAd  (QUIOCOPCKUX  HUACH, TakuX KaK: MaTepuaqbHOE€  EIUHCTBO
HEOPTaHMYECKOTO M OPTaHMYECKOTO MHpa, OOYCIOBICHHOCTH CBOMCTB BELIECTB HX
COCTaBOM M CTPOEHHMEM, IO3HABAEMOCTh MPUPOIHBIX SBJICHUHN IyTEM 3KCIEPUMEHTA U
pelIeHusT  MPOTUBOPEYM  MEXAY HOBBIMU  (akTaMd U TEOPETUYECKUMU
IPEANnoChUIKaMHU, OCO3HAHUE POJU XMMHUHM B PEIICHUHM SKOJOTUYECKHUX MpoldiieM, a
TaK)Ke MpoOsieM cOepeKeHUs] HHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JAHMS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nuiane pemieHus 3a1a4 BOCOUTaHMS, Pa3BUTHS U COLMATIU3ALUN 00YyYarOMIUXCs
OPUHATBIE IPOTPAaMMOM IO XUMHH IIOAXOAbl K OIPENCICHUIO COJIEpXKaHUSA U
HOCTPOEHUSI MpPEeMETa MpelycMaTpuBaoT (GOPMUPOBAHUE YHHUBEPCAIBHBIX YyUEOHBIX
JNEUCTBUN, MMEIOIMX 0a30BO€ 3HAYEHUE ISl PA3IMYHBIX BUIOB JESTEIBHOCTH:
penieHus mpoOseM, IOMCKa, aHaau3a U 00paboTKH MH(POPMALIMH, HEOOXOIUMBIX IS
OpUOOpETEeHUs]  OMbITa MPAKTUUYECKOM U MCCIEAOBATEIbCKOM  JIEATEIhHOCTH,
3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUM XUMUU.

B mpaktuke mnpenonaBaHUsi XMMHUM KaK Ha YpPOBHE OCHOBHOIO OOLIEro
o0pa3oBaHUsI, TaK U Ha ypPOBHE CpeaHEro oOIero oOpa3oBaHUs, MPU ONPEETICHUU
COJIepKATEIbHOM  XapaKTEPUCTUKU LIeJIed HW3y4YeHUs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJAULMOHHO TpPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHUYECKOM
NEeSATEIbHOCTH YEJOBEKa M Kak OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJWYECKOW TOYKM 3pEHHS] TAaKOW MOIXOA K OIPEACICHUIO LEJNeN H3y4YeHUs
IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO [aHHOM TOYKE 3pEHUs TJIABHBIMH LEISIMU W3YyYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASITOTCS:

e (opMHUPOBaHUE CHUCTEMbl XMMUUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC
NOHATHS, (PyHAaAMEHTaJIbHbIE 3aKOHBI M TEOPUH XUMHUH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE 17§ NOHUMaHUE CYILLIHOCTH JOCTYIHBIX 000011eHMi
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHWE C HMCTOPUENM HMX pPa3BUTUA U
CTaHOBJICHHS;

e (opMupoBaHME W pa3BUTHE NPEJICTABICHUNA O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB U XMMHMUYECKUX PEaKUUi, HEOOXOAMMBIX ISl MPUOOPETEHUS yMEHUN
OpUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKUX SBJICHHUM, NMEIOIINX MECTO B
IPUPOJIE, B MPAKTUYECKOW U MOBCETHEBHOM KU3HU;



e Da3BUTHE YMEHUIl M CHOCOOOB NEATENBbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM H
OO0BSICHEHUEM XUMHUYECKOTO SKCIEPUMEHTa, COOII0ICHHEM MpaBUil 0€30MacHOro
oOpalIeHus C BeIECTBAMHU.

Hapsiny ¢ sTuM, conepkarenbHas XapaKTepUCTHKa IeNed W 3a1ad H3ydeHUs
mpeaMera B MporpamMme Mo XMMHHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAaMH B CHCTeME cpenHero obmero oOpasoBanusi. CerogHs B
NpenojaBaHi XUMHUA B OOJbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM
KOMITOHEHTE COJIep>KaHusl 00y4YeHUs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIMYCKHHMKA
o0mieo0pa3oBaTeNbHOM  OpraHM3aluy, BIAJCIOLIEr0 HE HA0OpOM 3HAHUM, a
(YHKIIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CHOCO0aMHU W yMEHHMSIMH aKTHBHOTO
MOJYYEHHUs 3HAHUH U IPUMEHEHHSI UX B PEaIbHON KU3HH JUISI PEIICHUS MPAKTHUYECKUX
3ajad.

B cBsi3u ¢ 3TMM mpu u3ydeHUH npeameTa «XUMHs» TOMHHHUPYIOIIee 3HaUYeHUE
nproOpETaoT TaKUe LEIH U 33/1a4H, KaK:

ajanrauus OOydYaroIIMXCS K YCJIOBHMSM JMHAMHUYHO pa3BUBAIOIIETOCS MHpA,
(opMUpPOBaHNE UHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYJIHUYECTBY, CAMOCTOSITEIIBHOMY IPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopmupoBaHne y  OOyYarOImIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIUI), MMEIOIIUX YHHUBEPCAIbHOE 3HAUEHHWE U1 Pa3IUYHbIX BHJOB
JESTENIbHOCTU: pEIIeHUss NpoOsieM, MOUCKa, aHanu3a U 00pabOTKU HH(pOpMaluHy,
HEOOXOUMBIX [IJIsl IPHOOPETEHHUSI OMbITa ACSITEILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE
MECTO B TIO3HAHMM XUMHUH, a TaKKe [Js OLEHKH C TO3HWIHMA SKOJOTHYECKON
0€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB HA OPTaHU3M
4eJI0BeKa U IPUPOAHYIO CPEay;

pa3BUTHE TO3HABATEJBHBIX MHTEPECOB, HMHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yYaroluXxcs: CIOCOOHOCTU CaMOCTOSATEIBLHO MPUOOpPETaTh HOBBIE
3HAHUA 10 XUMHUH B COOTBETCTBUU C JKM3HEHHBIMH TMOTPEOHOCTSIMH, HCIOJIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUM JIsl MOMCKAa W aHajiu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAIIMK XUMHUYECKOTO COJIEP KAHNUS;

(dopMupOBaHHE U Pa3BUTHE Y OOYYAlOUIMXCS AaCCOIMATHUBHOIO MU JIOTUYECKOTO
MBIIJICHUS], Ha0JI0JATeIbHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUTAHUPOBAHWM W TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAHHE y  OOydaromuxcsi  yOeXIEHHOCTH B  T'YMaHUCTHYECKOH
HamNpaBIEHHOCTH XWUMHUHU, €€ BAXKHON pOMM B PEHMICHUH TJIOOATBHBIX MPOOJIeM
paIoOHAJIBPHOTO TPUPOOTIOIB30BAHNS, TOIMOJHEHUSI SHEPreTHYECKHX PECypcoB U
COXpaHEHHUs TMPHUPOJHOTO PABHOBECUS, OCO3HAHHUA HEOOXOIMMOCTH OEpesKHOTO
OTHOIIECHUS K TPUPOJE U CBOEMY 3/0POBbIO, a TakKe MPUOOPETEHUs OIbITa
WCIIOJIb30BAaHUsl TIOJYYEHHBIX 3HAHUM JUIs TPHUHATUS TPAaMOTHBIX pEIIeHUN B
CUTYAIMSIX, CBI3aHHBIX C XUMHUECKUMHU SBICHUSIMH.



B yueGHOM mmaHe cpeqHero o0Iiero oopa3zoBaHus mpeamMeT «XuMus» 0a30BOTO
yYPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYUHBIE MTPEIMETHI.

OO6miee yMcno 4acoB, OTBEACHHBIX ISl U3YUYEHHsS XMMHH, Ha 0a30BOM YpPOBHE
cpemHero oOmiero oopasoBanus, coctaBiseT 68 yacon: B 10 kimacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPT'AHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHnyeckOd XHWMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIy4YeHUH HOBBIX BEIIECTB M MaTepuasoB. Teopuss CTPOCHHS OPraHUYECKUX
coenunenuit A. M. bytiepoBa, e€ ocHOBHbIE MoJokeHUs. CTpyKTypHbIE (HOPMYJIBI
OpraHUYecKuX BeniecTB. ['omoiiorus, u3omepus. XUMHUECKasi CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalud OpraHUYecKux BemiecTB. HomenknaTtypa
OpPraHUYECKUX COEIMHEHUH (CHCTEeMaTHYecKas) U TPUBUAJIbHBIC HAa3BaHUS Ba)KHEHIIMX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCHepUMEHTAIbHBIE METOAbl M3yYEHHsS BEIIECTB W HUX MPEBPAILCHUIA:
O3HaKOMJIEHUE ¢ 00pa3llaMl OpPraHMYECKUX BEIIECTB U MaTepHaJlaMH HAa MX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHMYECKHMX BEIIECTB, HAONIOJEHUE U ONUCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPAICHUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuu (IUI1aBjieHUuEe, OOYTJIMBAHUE U TOPEHNE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — NMPOCTEUIINE
NPE/ICTAaBUTENN aJIKaHOB: (PU3MUECKHE U XMMUUECKHE CBOMCTBA (peaKIiK 3aMeIIeHUs U
TOpEeHMs), HaX0XKJIEHUE B PUPOJIE, TOIyUEHHUE U IPUMEHEHHE.

ATNKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTWUYECKHH pAL. OTWIEH WU IPONWIEH —
MPOCTEUIINE NPEICTABUTENN ANKEHOB: (PU3MUYECKUE U XUMUYECKHE CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THUAPATALMHU, OKHUCIECHUS M MOJUMEPHU3aLUN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtamueH-1,3 u wMerunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBa (peakuus mnonuMepusanuu). [lodyueHue CUHTETHYECKOTo
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUIN psii. ALIETUTIEH —
NPOCTEHIINN MPEeACTaBUTENb AIKHHOB: COCTaB, CTPOEHUE, GU3NYECKUE U XUMHUUYECKHE
CBOMCTBa (peakuuud TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, TUIApATALUU, TOPEHHUS),
MOJIyYeHUE U MPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
(peakuuy TajJOreHUpPOBAHUS W HUTPOBAHMS), IMOJIy4YEHHE U MpUMEeHeHue. Tonyon:
cocmas, cmpoetue, guzuieckue U Xumuieckue ceotcmea (peakyuu 2ai02eHupO8anus u
HUMpPOBaHus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. I'eHeTmueckas CBS3b
MEXIY YIJIEBOJOPOAAMHU, MPUHAICKAIIUMHU K Pa3IMYHBIM KJIacCaM.

[IpupogHbIe UCTOUHUKH YTIIEBOAOPOAOB. [IpupoaHbIil ra3 U nonyTHbIE HEPTAHBIE
razel. Hedts u e€ mpoucxoxaenue. CrmocoObl mepepadoTKku He(TH: MeperoHka,



KPEKUHT (TepMUYECKHUH, KaTaTUuTUYeCKui), muponu3. [IpoaykTel nepepaboTku HEPTH,
X NPUMEHEHUE B MPOMBIIIIEHHOCTH M B ObITy. KamMeHHBI yrojib U NpOAYKTHI €ro
nepepadoTKU.

OKCIEPUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMH IJIACTMAacC, KayuyyKOB U pe3uHbl, Koyuekuuu «HepTs» n
«YTOnp», MOJEIUPOBAHUE MOJIEKYJ] YTJIEBOJOPOJOB M TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHHUE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U H3YUYEHHUE €r0 CBOWCTB.

Pacuérurlie 3agaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOHN peakuuu (Macchl, 00b€Ma, KOJINYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTa pEeaklUUd [0 M3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OHOTO U3 UCXOAHBIX BELIECTB MM MPOAYKTOB PEAKIIUH).

KucJiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHON U 3TAaHOJ: CTPOEHUE, PU3NUECKUE
U XMMHMYECKHE CBOMCTBa (peaklMU C aKTHUBHBIMU MeETaJlJIaMH, rajJoreHOBOAOPOJIaMH,
ropeHue), npuMeHeHrne. BoaopoaHbie CBSA3M MEXAy MOJIEKYyJIaMHd crupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. ITUIICHIJIMKOIb U TIULEPUH: CTPOCHUE, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJCHCTBHUE CO IICTOYHBIMU METajlylaMH, KauyeCTBECHHAs
peaKkuusi Ha MHOIOaTOMHBIC CUPTHI). JlelicTBME Ha opraHu3M 4esjoBeka. [IpumeHnenue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

®deHo: CTPOCHUE MOJIEKYJIbI, PU3UYECKUE U XUMUUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [lpumenenue deHoma.

Anpnerunsl U kemowusl. DopManbieru, aneranbIeru: CTpoeHue, (GU3NIECKUe 1
XMMHYECKME CBOMCTBA (peaklMM OKHUCICHUS W BOCCTAHOBJICHHUS, KayeCTBEHHBIC
peakium), IoJiydeHUue U MPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAs W YKCyCHas
KHUCJIOTBI: CTpPOCHHE, (PU3HYECKHEe W XMMHYCCKHE CBOMCTBa (CBOMCTBa, OOIIME s
KJIacca KHCJIOT, peakius dTepuduKanum), mojrydeHue u npuMmernenue. CreapuHoBas v
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENH BBICIIMX KapOOHOBBIX KUCJIOT. MbLia Kak cojiv
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxuble >pupbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['MIPOJIU3 CIIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenne xupoB. bruonornyueckast posib )KUPOB.

VYrieBoapl: cocTaB, KiaccuPUKanus YrieBOAOB (MOHO-, JU- W TOJHCAXapuabl).
I'moko3a — mpocTelmmii MOHOcaxapua: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbI,
dbu3nyeckue W XUMUYECKHEe CBoWcTBa (B3auMmojehcTtBue c ruapokcugom wmeau(Il),
OKHCIICHHE aMMHA4YHbIM pacTBOpoM okcupaa cepebpa(l), BoccTraHoBiIeHHE, OpOKCHHE
TUIFOKO3bI), HAXOXKJICHUE B MPHUPOE, IPUMCHEHHUE, Onoorundeckas poyb. GOTOCHHTES.
OpyKTO3a KaK U30MEP TIIHOKO3bI.



Kpaxman wm nemnono3a kak nOpupoaHble noauMepsl. CTpoeHHE Kpaxmana Hu
LEJUTI0NI03bl. PU3HYECKHE U XUMHYECKHE CBOMCTBA KpaxMaia (TMaposn3, KaueCTBEHHAs
peaKIus C UOJOM).

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHSI BEIIECTB M MX IPEBPALICHUN:
poBeJIeHNEe, HAOII0JCHUE U ONMKCAaHUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KAUECTBEHHbIE PEAKUUd OJHOATOMHBIX CIHHPTOB (OKHCIIEHHE 3TaHOJIa OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICMCTBUE TIJMIEPUHA C THAPOKCHIOM
menu(Il)), anpaerugaoB (OKHCICHHME aMMHAYyHBIM pacTBOpoM okcuaa cepedpa(l) wu
ruapokcunom  meau(ll), B3auMopeiicTBue Kpaxmaia € HOJIOM), TPOBEIACHUE
PAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boeluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJAHOIO BEIECTBA WJIM MPOJAYKTa pPEaKIMH 10 HU3BECTHBIM Macce, 00bEMY,
KOJIMUYECTBY OJHOIO U3 UCXOAHBIX BEIIECTB MWIN MIPOJYKTOB PEAKIUN).

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak amM(OTEpHbIE OpraHuYecKue coeauHeHus. dusnyeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IpuMepe riuiuHa). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuel.

benkn kak TOpUPOIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OEJIKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIIH3,
JeHaTypalus, KaUeCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCHEpUMEHTAIIBHBIE METOABbl HM3yYEHHs BEUIECTB W HUX IPEBPALLECHHN:
HaOJIIOJICHUE M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHBIE COeITMHEHUSI

OCHOBHbIE TIOHSITUSL XHWMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALNN, CPENHSS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUN —
MOJIMMEpU3AIU U MOJTUKOHEH AU

OKCnepUMEHTAIbHBIE METOAbl M3YyUYEHHS BEIIECTB W HUX MPEBPAILCHUIA:
O3HAKOMJIEHHWE C 00pa3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexxnpeaMeTHbIE CBS3H.

Peanmm3zanust MeXnpeIMETHBIX CBA3€H NMPU W3yYEHUH OPraHUYECKOW Xumuu B 10
KJIaCCE€ OCYUIECTBIISIETCS 4Yepe3 MCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATHUM, SBISIOMIUXCS CHUCTEMHBIMU [JIS OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE TOHSATHUS: SBICHUE, HAY4YHBIA (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTE3, KJIacCH(PUKAINSI, TEePUOIUIHOCTh, HAOIIOIEHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dwusuka: Matepus, JHEPIHsl, Macca, aToM, JCKTPOH, MOJIEKYJa, SHEPreTUICCKHMA
ypOBEHb, BEIIECTBO, TEJIO, O00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (hU3MUeCKHe
BCJIMYMHBI M SAMHHIIBI KX U3MEPCHHSL.

buonorusa: xnerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OWMONOTMYECKH aKTHBHBIC BemlecTBa (OCNKH, YIVICBOABI, IKHPHI,
(hepMeHTHI).

['eorpadus: MuHEpaibl, TOPHBIC MOPOABI, TOJE3HBIE HCKOIMAeMbIe, TOILINBO,
pECypCHI.

TexHoOTHS: THINEBBIC MPOIAYKTHI, OCHOBBI PAIlMOHATIBHOTO MUTAHUS, MOFOIIUE
CpeICTBa, JIEKAPCTBEHHBIE M  KOCMETHYCCKHE  Mpemaparbl, MaTepuaabl U3
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIIAA U HEOPTAHNYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMHYECKHUI 3eMeHT. AToM. Spo aToMa, W30TOMbI. DJIEKTPOHHAs O00O0JIOYKA.
DHepreTU4ecKue ypoBHH, IMOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- DAIEMEHTHI.
OcobGeHHOCTH pacipenesieHus SJIEKTPOHOB M0 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTYpAIIHs aTOMOB.

[lepnoanueckuii 3akoH u [lepuonnyeckas cucrema XumMuueckux snementoB 1. U.
MenneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [leproanyeckoil CHCTEMbl XUMUYECKUX
anementoB [[. M. MeHneneeBa € COBpPEMEHHOM TEOPHUEW CTPOEHHS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBONCTB XUMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEUIECTB IO TPYIIAM M MEpHOoJaM. 3HAYEHUE MEPUOANUECKOTO
3aKOHa B PA3BUTHU HAYKHU.

CrpoeHue BelecTBa. XUMHUUECKas CBI3b. BUIbI XUMUYECKOM CBSA3U (KOBaJICHTHAS
HEMoJISIpHAass W TMOJsipHasi, HWOHHAs, MeTajinyeckas). MexaHu3Mmbl 00pa30BaHUs
KOBAJICHTHON XMMHUYECKOU CBsI3M (OOMEHHBIN U JOHOPHO-aKIENTOPHEIN). Bomopoanas
CBsI3b. BaJIGHTHOCTh. DNEKTPOOTPULIATENIBHOCTh. CTENneHb OKHUCIICHUS. VIOHBI: KaTUOHBI
Y AaHUOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
COCTaBa BellecTBa. THUIbI KPUCTAUIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB
OT THUIIA KPUCTAILUTMYECKOU PEIIETKH.

[lonsTne o pgucnepcHbIX cHUcTEMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10J11 BEIIECTBA B pacTBOPE.



Knaccudukanus Heopranudeckux coeauHenuii. HoMeHnkmaTypa HeOpraHMUeCKUx
BellecTB. ['eHeTmyeckass CBsSI3b HEOPraHWYECKUX BEHIECTB, MPUHAMIEKANUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakuus. Knaccudukanus XMMUYECKUX peakiuii B HEOPraHMIECKOM
U OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS PHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTtuMbie
peakuu. XuMuueckoe paBHoBecue. DakTOpbl, BIUSAIOIMINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [lartenbe.

Onektponutuueckas aucconuanug. CuiibHble U cialble snekTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IECIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M MX MPEBPALICHUN:
nemoHcTpauus Tabmun «llepuoguueckass cuctema xumuyeckux siementoB JI. .
MenpneneeBa», HW3y4y€HUE MOJENEH KpPUCTAUIMUECKUX PEIIETOK, HAOII0AEeHUE |
ONMKCAaHWE JAEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OIBITOB (pa3IokKEHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUM KaTaluU3aTopa, ONPEACIICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIILHOTO MHAMKATOpa, PEaKlUud HOHHOTO OOMeHa), MpPOBEICHUE
MpaKkTU4YeCKO paboThl «BrusHue pa3nuuHbiX (PaKTOPOB Ha CKOPOCTh XWMUYECKON
peaKuum».

Pacuérnbie 3anaum.

Pacuérsl Mo ypaBHEHHSIM XUMHUYECKUX PEAKLIHM, B TOM YUCJIE TEPMOXUMHUYECKHUE
pPacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MAcCOBas JI0JIs BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnsl. Ilomoxenne HemeramnoB B [lepuoanyeckoil cucreMe XMMHYECKUX
sanementoB JI. M. MeHnneneeBa U OCOOEHHOCTH CTpoeHUsi aToMoB. Dusmueckue
CBOMCTBA HEMETAJIOB. AJUIOTPONHUS HEMETA/IOB (HAa MpHUMEpe KHUCIOpOHa, CEphl,
dbocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXKHEHIIUX HEMETAIOB (TajJoreHoOB, CEphl, a30Ta,
dbocdopa, yraepona U KpeMHHUSI) U UX COSTUHEHHU (OKCHAOB, KHUCIOPOICOACPKAIIUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnbl. Ilonoxenue wmeramnoB B llepuoandeckonl cucreMe XHUMHUYECKHX
sanemenToB [[. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS 3JIEKTPOHHBIX 000J0YEK
atomMoB MeTayyioB. OOmue ¢usndyeckue cBoicTBa MeTaioB. CrulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN Pl HAMIPSYKEHU METaJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEHUIIIMX METAJIOB (HATpUM, Kalnui, KaablMi, MarHuu,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.



OO6mue crnocoObl modydyeHus: MeTauioB. llpuMeHnenue MeTamioB B OBITY H
TEXHUKE.

DKCneprUMEHTAIBHBIE METOAbl U3YyYEHHUs BEIIECTB U UX NPEBPALICHUN: U3yYECHUE
Koiekuun — «MeTtaiel M CIUIaBBl»,  0Opas3lloB  HEMETAJUIOB,  pELICHHE
HKCIIEPUMEHTAIbHBIX 33Jad, HAOJIIOJAEHUE W ONHCAHUE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aUMOJICHCTBUE THUAPOKCHAA ATIOMHUHHS C pacTBOpaMu
KHCJIOT U IIEJI0YE, KAYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

Pacuérnrlie 3agaun.

Pacué€Ttel Mmaccel BemiecTBa WM 00bEMA ra3oB IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce UM 00bEMY OJHOIO M3 yYaCTBYIOUIMX B PEAaKIIMU BEUIECTB, PACUETHI
Macchbl (00b€Ma, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJAHO U3 BEUIECTB
UMEET MIPUMECH.

XHMUA U KM3Hb

Ponp xumMum B oOecneuyeHUM HKOJIOTMYECKOHM, SHEPreTUYECKOM U TMHILEBOMN
0e30MacHOCTH, pa3BUTUU MeIULMHBL. [[oHITHE O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHUUIAX MPOMBIILIEHHOTO MOJYYECHHS
BAKHEWIIUX BEIIECTB.

YestoBEK B MUPE BEIIECTB U MAaTEPUAJIOB: BaKHEHIIINE CTPOUTEIBHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKu, CTEKIO, KepamMuKa, MaTepuaibl s
ANIEKTPOHUKH, HAHOMATEpPHUaJIbl, OPraHUYECKHNE U MUHEPAIbHbBIE YI00PEHHUS.

XAMHSIT M 300pOBbE 4YEJIOBEKA: IPAaBWJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, IMpaBWwia 0€30MacHOr0 HCIOJb30BaHUs IpernapaToB OBITOBOM XHWMHUU B
ITIOBCEIHEBHOM KU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaIMETHbIX CBSI3€W MPU U3YYEHUH OOLIEH M HEOpraHM4eCKOM
xuMud B 11 Kiacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHHUE KaK OOIMX €CTECTBEHHO-
HAay4YHbIX TOHATHA, TaK W IOHATHMN, SBISIOIIMXCA CHCTEMHBIMU JUISI OTHEJBbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO61Me ecTecTBEHHO-HAY4YHbIE MTOHATHUS: HAYYHBIN (DAKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTe3, KiacCU(UKalMs, TEePUOJAUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3nka: MaTepusi, SHEPrHsi, Macca, aToOM, AJIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TON, PAJMOAKTUBHOCTb, MOJIEKYJa, JHEPreTUYECKUi YpOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MYECKUE BEIUYMHBI U EIUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opranusmM, 3KocucTeMa, orochepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.



['eorpadusi: MuHEpanabl, TOPHBIE TOPOMABI, IOJIE3HBIE WCKOMAEMbI€, TOILIUBO,
pecypcHl.

TexHOnorus: XUMHYECKAs] MPOMBIILICHHOCTh, METAJUTYPTHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX ~ MAaTEpPUANIOB,  CEIBCKOXO3AMCTBEHHOE  IPOM3BOJACTBO,  MUIIEBas
IIPOMBILIJIEHHOCTb, dapmaneBTUYECKas IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKUX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMEBI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO  ycraHaBiuBaeT TpeOOBaHUS K  pe3ydbTaTaM  OCBOCHHS
oOyyaloImMMHUCI MpOorpaMM  cpeaHero  oOmiero  oOpa3oBaHUsA  (JIMYHOCTHBIM,
METaNpeAMETHBIM U IpeaMeTHbIM). HayuHo-MeToauueckoil OCHOBOW il pa3paboTKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHUS MPOrpaMM CpeaHEro oO0miero o0pa3oBaHUA
ABJIIETCSL CUCTEMHO-/1E€ATEIbHOCTHBIN MOAXOI.

B cooTBercTBUM C CHCTEMHO-JESTEIBHOCTHBIM TIOJXOAOM B  CTPYKType
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSA MpeIMeTa « XMMUS» Ha YPOBHE CPEIHEro OOIIero
o0Opa30BaHMsI BBIJEIIEHBI CIEYIOUINE COCTABIIAIOIINE:

OCO3HaHHE OOyYaroIIMMUCA POCCHUMCKOW TIpakJAaHCKOM HMJAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaAMOOIIPEICTICHHIO;

HAJIMYMEe MOTUBAILIMU K 00yYEHHIO;

[[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXJACHWH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YaloOIIMXCS PYKOBOJCTBOBAaTbCS B  CBOEH
ACSTEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTaHOBKAMH, MPHUCYIIMMH  II€JOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYMe IPaBOCO3HAHUS HKOJIOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIEIH
U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS NpeaMeTa « XUMHUA» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIHHOW NEATEIHPHOCTH B COOTBETCTBHH C TyMAaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJI€ATTaMH POCCHICKOTO
Ipa)XIaHCKOIro 00IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIAMU ITOBEICHMUS,
CHOCOOCTBYIOLIUMH IPOLIECCAaM  CaMOIIO3HAHHUSA, CaMOpPa3BUTHS W HPaBCTBEHHOTO
CTaHOBJICHHS IMYHOCTH 00YUYaIOITUXCS.

JInuHOCTHBIE ~ PE3yJabTaThl  OCBOCHHMS  MpeaMeTa  «XHUMHS»  OTPAKAIOT
cOPMUPOBAHHOCTh  OMBITAa TIO3HABATENbHOM W  TPAKTHYECKOH  JESATEIBHOCTH
oOydaromuxcsi 1Mo peaju3aluy NPUHATHIX B OOIIECTBE ILEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpaskaaHCKOTr0 BOCIMTAHMSA:

OCO3HaHHUsI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX TpaB W 0OsS3aHHOCTEH,
YBaXXEHMSI K 3aKOHY U IIPABOIOPSIKY;

MPEJICTaBICHUS O COLMATIBHBIX HOPMaxX M MpaBUJIaX MEXJIMYHOCTHBIX OTHOILIEHUM
B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATETHHOCTU TMPH CO3JAHUU YIEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX W TIO3HABATENBHBIX 3a7ad, BBITOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YUEOHOU NESTEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

[IEHHOCTHOTO  OTHOIIEHHMSI K HCTOPUYECKOMY M  HAyYHOMY  HACIEIUIO
OTEUECTBCHHOU XUMUMU;

YBaXEHHsI K TMpOILeCCy TBOpYECTBA B OOJACTH TEOPHUH M IPAKTHUECKOTO
MPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTHUXKEHUSI HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX HAOIOACHUH, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TTOMCKOB, MOCTOSTHHOTO
Tpy/Zla y4E€HBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B MOJYYEHUH U TMOCIEIYIOUIEM aHaIu3e
MH(}OpMaUK 0 MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMU, CBSI3AHHBIE C XMUMHYECKUMU SIBJICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLICHHBATh CBOE MOBEICHHUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUs LEHHOCTEHN 3I0pOBOT0O U O€301acHOro o0pasa KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3UYECKOMY U ICHUXUYECKOMY
3/10pPOBBIO;

coOmIo/IleHns TpaBwi Oe30macHOro oOpareHusi ¢ BelIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MOHUMAaHUs LEHHOCTH NPAaBWJI MHJWBUAYATbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJECHUS B CUTYAIUSIX, YTPOXKAIOUINX 310POBBIO U )KU3HU JIOEH;

OCO3HAHUS TOCIEACTBUH UM HENPUATHS BPEAHBIX NpUBBIYEK (ymoTpebiieHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIEeI0BATENbCKON
NEeSATEIBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4YacCTHE€ B PEIICHHM MPAKTUYECKUX 3a]ay COIUATIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHHIO podecchii pa3inyHOro poaa, B TOM YUCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TPyJa U Pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIUBHIYyaJbHOW TpacKTOpUH 0Opa30BaHMS,
Oyayuieil mpodeccun W peanu3aluyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM



JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, HWHTEPECOB U MOTpPeOHOCTEH
00I11eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I11eJIeCOOOpPa3HOr0 OTHOIIEHUS K TMPHUPOJE, KaK HMCTOYHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHMMAaHUSl TJIOOAJIBHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPEbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKCHUM XUMUU NJIsl PEIICHUs
BOITPOCOB PAILIMOHAIBHOTO MTPUPOJIONIOIb30BAHUS;

AKTUBHOI'O HEMPUATHS JEUCTBUM, MPUHOCSIINX BPEI OKPYKAIOMIEH MPUPOTHOU
cpele, yMEHHUsS MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTMYECKHUE TOCIIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYUsl PA3BUTOIO SKOJIOTMYECKOrO MBILIUIICHUS, 3KOJOTHUYECKOU KYJIbTYPHI,
ONbITA JEATEIBHOCTH JIKOJOIMYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIIBHOW NMPAKTHKE, CIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeM0hoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

MMOHMMAaHUS CHIEUU(PUKN XUMHUM KaK HayKH, OCO3HaHUs €€ posii B (POPMUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPYXarlIeM MUPE KaK O €IUHCTBE IPUPOABI U YEIOBEKA, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUuH POo0JIeM COXPaHEHUSI IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COO0ON 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHOM ITUBUIIM3AIIUNU: B
e€ TyMaHHCTHUYECKON HAMpaBJC€HHOCTH W BaXXHOM pPOJM B CO3JIaHUM HOBOU 0asbl
MaTepUAIbHOW KYJBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYHMBOTO pPa3BUTHUS
YEJIOBEUYECTBA —  CBIPEBOM, DJHEPreTUYECKOM, MNHUIIEBOM U  AKOJOTHYECKOU
0€30macHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTIEUCHUU YCJIIOBUM YCHEIIHOTO TpyJa H
AKOJIOTUYECKH KOMGMOPTHOM JKU3HU KA A0TO YIeHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOAOB IO3HAHMS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh IOJTy4YaeMble
3HAHUS I aHadn3a U OOBSICHEHHMS SIBJICHUIN OKPYXAIOIIEro MUPa M MPOUCXOJSAIIUX B
HEM WM3MEHEHUW, yMEHUsS JieJlaTh OOOCHOBAaHHBIE 3aKJIIOYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATEJIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS ISl PELICHUsI
Mpo0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEPECA K NO3HAHUIO U UCCIIEI0OBATEIbCKON JIESITEIbHOCTH;



TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMUIO,
K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHWU MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3lMyHBIX cdepax mnpodeccuoHaIbHOU
JEeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJIbTaThl OCBOCHUS Y4YeOHOro ImnpeameTa «XUMHUS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTS dbopmupoBanus MHUPOBO33PEHHUS oOyuaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE TMOHSTHUS, OTpaKkarolue
LEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpPAa U CHEHU(PHUKY METOAOB IO3HAHMS,
WCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (Marepusi, BEIIeCTBO, DSHEPrus, SBIICHUE,
MPOIIECC, CHUCTeMa, HAYYHBIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOMIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

yHHUBEpCaJbHble Y4yeOHblE JIeHCTBUS (TO3HABATEIbHbIE, KOMMYHHUKATHBHBIE,
pEryJIATUBHBIE), oOecreunBarone GopMupoBaHue (yHKIUOHATIBLHOW I'PaMOTHOCTH U
COLIMAJIbHON KOMIETEHIINH 00yJaroImunXCs;

CIIOCOOHOCTh 00yYarOIIUXCsl MCTIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE JEHCTBUS B IIO3HABATEILHON U
COLIMAJIbHOW MPAKTHKE.

MertanpeameTHble  pe3yJbTaTbl  OTPAXalOT  OBJAJCHHWE  YHHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBUSMHU.

OBy1aeHHe YHUBEPCAJIbHBIMU YUeOHbIMHU M03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpPENCNATh IEeNU JeATENbHOCTH, 3aj]aBas MapaMeTpbl U KPUTEPUU UX
JTOCTHKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IICIISIMU;

UCIOJb30BaTh MPU OCBOECHUU 3HAHUM TNPUEMBI JOTMUYECKOIO MBIIUICHUS —
BBIJICJISITH  XapaKTEepHbIE TPU3HAKK TIOHATHH M yCTaHABIMBAaTh WX B3aWMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONIME TOHSATHS JJIsi OOBSCHEHHS OTACITHHBIX (PaKTOB H
SIBJICHUI;

BbIOMpATh OCHOBAHHUS M KPUTEPUHU IS KJIACCU(UKALMU BEIIECTB M XUMHUYECKUX
pEeaKLNii;

YCTaHABIIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUYUST B pACCMaTPUBACMBIX SIBICHUSX,
(bopMyIHpOBaTh BHIBOBI M 3aKIIOUCHHUS;



MPUMEHATH B IPOLIECCE MO3HAHUS, HCIIOIb3YEMbIE B XHMHUHU CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJEIBbHBIE MPEICTABICHUS — XHUMHYECKUUI
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKass (opMmyJia, ypaBHEHHE XUMUYECKOU PEaKINu —
OpU pELIEHUH YYEeOHBIX IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a]ad, HPUMEHSTbH
Ha3BaHHbIE MOJEIBHBIE MPEICTABICHUS Ul BBISBICHHUS XapaKTEPHBIX INPU3HAKOB
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJAJ€Th OCHOBAaMM METOJOB HAy4YyHOTO II03HAHUS BEIIECTB U XUMHUYECKUX
peaKkiuu;

(opMyIupoOBaTh LENM U 33Ja4M KUCCIENOBAHUS, MCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSATENbHO C(HOPMYJIMPOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI ISl (POPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIaJCTh HABBIKAMH  CAMOCTOSITEJIBHOIO  IUIAHUPOBAHHUS W IPOBEICHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHUs HAOII0JaTh 3a XOJI0M
Mpolecca, CaMOCTOATENBbHO IPOTHO3MPOBATH €ro  pe3yjbTaT, (HOpMYyJIHpPOBaATh
0000IIIEHUsI U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB HCCIEAOBAHMS,
COCTaBJISATh OOOCHOBAHHBINM OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTb  OMBIT  YUYEHHYECKOW  MCCIENOBAaTENbCKOW UM MPOEKTHOU
JEeSATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOHMCKY
METO/IOB PEHICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MO3HAHUS.

3) pa6ora c nnpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMaluu (HAay4YHO-IOIYJISIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE mocoOusi, pecypcel HTEpHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

(opMyIMpOBATH 3aMpPOCHl U MPUMEHATH pa3IMuHble METOABI IIPU MOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HUCIHOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IUMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMy mIpencTaBiieHUs MHGOpMALMU
(cxembl, rpauKH, AUarpamMmbl, TaOJIUIIbI, PUCYHKH U PYTHE);

MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEICTBA MpHU paboTe ¢ XMMHYECKOM
uH(popMauen: MPUMEHATh MEXIPEAMETHbIE (PU3NYECKHEe U MaTeMaTUUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIONIb30BaTh M MpPeo0pa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaIJISITHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eCTBUSIMU:



3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEeMbl B XOJ€ AWAIOra W/WiH
JMCKYCCUH, BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOW MPEIJIOKCHHUS OTHOCHTEIHHO
BBITIOJTHCHUS TIPEIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3EHTAIlMeH pe3ylbTaTOB TIO3HABATCILHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TPHU BBIMOJIHCHUU
XUMUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKONM padOThl IO HCCISAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaHM3allid y4eOHOTO MPOeKTa M (OPMYIMPOBATH BBHIBOJBI 1O
pe3ysibTaTaM TPOBEAEHHBIX HCCICIOBAHUN IyTEM COTJIACOBAHUS TO3UIMH B XOJe
00CyXKIeHUsI 1 0OMEeHa MHEHHUSIMHU.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUTAHWPOBAaTh W OCYIIECTBISATH CBOIO  ITO3HABATCIBHYIO
JEeSATEIBHOCTh, OMNpenenss e¢ IenM W 3aJa4d, KOHTPOJHMPOBATH M 10 Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  MpEajiaraéMblii  allTOPUTM  JEHCTBUU  TPHU
BBITIOJIHEHUH  YYEOHBIX M HCCIENOBATEIbCKUX  3aJad, BbIOMpaTh HaumbOoJee
3¢ PEeKTUBHBIN CITOCOO UX PEMICHUS ¢ YIETOM TOJTYICHHS HOBBIX 3HAHHWM O BEIIECTBAX U
XUMUYCCKUX PEaAKITHIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH ACATEIIBHOCTH HAa OCHOBE CaMOaHAIN3a H
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenMeTHbIe pe3yibTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMHUsh» OTpakaroT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOM COCTaBJISIFOLIEH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJAM XUMHUU B TIO3HAHUM SIBJICHUN TPUPOIBI, B
(hOpMHUPOBAHUN MBIIUICHUS U KYJbTYpPbl JUYHOCTH, €€ (PYHKIIMOHATILHON IPaMOTHOCTH,
HEOOXOAMMON [IJISi PEIICHUs] MPAKTUYECKUX 3a7ad M DIKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO U MMPUPOJTHOU Cpelie;

BJIQJICHUE CUCTEMOM XUMHUUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKHI 3JIEMEHT, aTOM, JJICKTPOHHAs 000J0YKa
aToMa, MOJEKYJa, BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XHUMHUYECKasl CBS3b,
CTpyKTypHasi ¢opMmyna (pa3BépHyTass W COKpami€HHas), MOJb, MOJISIpHas Mmacca,
MOJISIPHBIN 00BEM, YTIICPOAHBINA CKeNeT, PYHKIMOHANIbHAS TPYIINa, paguKail, H30Mepus,
M30MEPHI, TOMOJIOTMYECKHM  psii, TOMOJIOTH,  YTJEBOJAOPOJbI, KHUCIOPOI U
a30TCoAEepKallue  COEAUHEHUsS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COCIMHEHUS); TEOPUM U  3aKOHbI  (TEOPUS  CTPOCHHUS
opraHuueckux BemiectTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHMUII,
JieXalMe B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(aKTOJOTUYECKHE CBEJEHUS O CBOWCTBAX, COCTaBE, TOJYyYCHHH M 0O€301MacHOM



WCIIOJIb30BAaHUN BAKHEHIIMX OPraHWYECKUX BEMIECTB B OBITY W MPAKTUYECKON
NEeATEeIbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUW BBIABJIATh XapaKTEPHbIE MPHU3HAKH TOHITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIWE IOHATUS IIpU
ONMCAaHUU COCTaBa, CTPOCHHS U IPEBPALICHUN OPTAHUYECKUX COEANHEHNN;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOJIB30BATh XWMHYECKYI) CHUMBOJIHMKY JJIS
COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHOHN) (HOpMyT
OpraHUYECKUX BEIIECTB U YPABHEHHN XMMUYECKUX pPEAKUWW, U3rOTABIMBATH MOJEIIU
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WUIKOCTPAUUM HUX XHUMHUYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMICKHOCTh HM3YYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTABY M CTPOCHUIO K OMPEACIIEHHOMY KiacCy/TpyIie
coeMHEeHU  (YTJIEBOJAOPOMbI, KHUCIOPOA U  a30TCOJAECp)KAIME  COCIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COCJAMHEHMS), JaBaTb WM Ha3BaHUS 1O CHUCTEMaTUYECKON
HoMenkinatype (IUPAC), a Takxke TpUBOAUTH TPUBHAIbHBIE HAa3BaHUS OTACIBHBIX
OpTraHUYECKUX BEHIECTB (ITWICH, MPOMUJIEH, All€TUJICH, STUJICHIJIUKOJb, TIUIEPUH,
dbenon, QopManpaeru, aneTalbACTU]l, MypaBbHUHAs KHUCIOTA, YKCYCHas KHUCJIOTA,
OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KUCJIOTA, III0K03a, (PYKTO3a, KpaxMal, LeJUT0103a,
TJIMIMH);

cOPMHUPOBAHHOCTh YMEHHUS  ONPENENATh BHUIbl XHMHYECKOM CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPaTHBIC);

chOPMHUPOBAHHOCTh YMEHHUS TMPUMEHITh TIOJOXKEHUS TEOPUH  CTPOCHHS
oprannveckux BemectB A. M. BytinepoBa s 0ObsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT MX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh COCTAB, CTpOEHUE, (HU3NUECKUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTEICH pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BeIleCTB (METaH, TaH, STUJICH, TIPOIMIICH, alleTuaeH, OyTaaueH-1,3, MeTunoyTaaneH-
1,3, GeH30y1, METaHOJ, ATAHOJ, JTHJICHIJIMKOJb, TIHUIEPUH, (DEHOJ, aleTanbIerus,
MypaBbUHasi U YKCYCHasl KUCJOTBI, TJIFOKO3a, Kpaxmal, ILeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXIYy HUMHU YpPaBHCHUSIMHU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMI C UCIIOJIH30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI MX MEPEPaOOTKU U MPAKTHIECKOE
MIPUMEHEHHUE TTPOIYKTOB MepPepadbOTKH;

cOPMHUPOBAHHOCTh ~YMEHUW TMPOBOJAUTH  BBIYMCICHUS [0  XHMHYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJWYECTBA MCXOJHOTO BEIIECTBA WJIM TPOIYKTA
pEaKIMK MO W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB
WJIU TIPOJTYKTOB PEAKIINH );



c(hOpPMHUPOBAHHOCTh YMEHUHN BIIAJETh CHCTEMON 3HAHWI 00 OCHOBHBIX METOJaX
Hay4HOI'O MO3HAHMS, UCHOJIb3YEMbIX B XMUMHUH MPU U3YUYEHHUH BEIIECTB U XMMUYECKUX
ABJICHUN (HAOMIOJICHUE, W3MEPEHUE, SKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BATh
CUCTEMHbIE XMMHUUYECKUE 3HAHUS JJISI MIPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIFOMATh TPABWIA TOJH30BAHMS XHUMHYECKOU
nocyaod u JabopaTopHbIM O0OOpYyAOBaHHEM, a TaKXe IMpaBWiIa OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMH TIO BBINOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHPOBAHHOCTh YMEHMI IUIAHUPOBATb M  BBINOJHATH  XUMHUYECKUN
AKCIIEPUMEHT (TIPEBpAILECHUS OPTaHWYECKUX BEIIECTB MPU HArpEeBaHUM, IOIYUYEHUE
ATUJIEHA W HU3YyYEHUE €Tr0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTAHUYECKHX BEILIECTB,
JeHaTypauus OeJIKOB MpU HArpeBaHWUM, I[BETHbIC PEaKIMU OEIKOB) B COOTBETCTBUU C
IpaBWJIaMU TEXHUKU OE€30MACHOCTH IpPU OOpaleHUH C BEIIECTBAMH U J1aOOpPAaTOPHBIM
000pyI0OBaHUEM, NPEICTABIATH PE3YyIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (opme
3aMKUCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKUUN U (POPMYIHPOBATH BHIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

COPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH  aHAIU3UPOBaTh  XUMHYECKYIO
uHbOpMallMIO, TOJYy4YaeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeICcTBAa  MacCOBOM
uHpopmanuu, UaTEpHET U IpYyrUX);

c(hOpMHUPOBAHHOCTH YMEHUU co0JroaaTh npaBuia JKOJIOTUYECKHU
11€J1eCO00Pa3HOro MOBEJACHUS B OBITY M TPYJOBOW JEATEIBHOCTH B IIEJIAX COXPAHEHUS
CBOEr0 3JI0POBbSI M OKDPYXKAIOIIEH MPUPOJHOU Cpeabl, OCO3HAaBAaThb ONACHOCTH
BO3JICHCTBHS Ha KUBBIE OPTaHU3MBbI ONPEIECIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cmpicn  nokazarenss [IJIK, mnosicHATh Ha mnpuMepax cHocoObl yMEHBUICHUS W
MPENOTBPALIEHUS UX BPEIHOTO BO3JAECHCTBHS HA OPTaHU3M YEIOBEKA;

g OOyYaromMXCsl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOAAaX II03HAHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

JUTSL CHETBbIX U CIA00BUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIONb30BaTh peibedHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins aisg 3anucu XumMudeckux Gpopmyi.

11 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHMs Kypca «OOmiast 1 HeopraHU4ecKas XUMUsD)
OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKON COCTABIISIIOLIEH €CTECTBEHHO-
HAay4YHOM KApTUHBI MHpPA, pOJAM XUMUHA B TIO3HAHUM SIBJICHUM NIPUPOIBI, B
(GbOpMUPOBAHUN MBIIIICHUS U KyJIbTYPbl JUUYHOCTH, €€ (PyHKINOHAIBHON TPaMOTHOCTH,



HEOOXOAMMON ISl PEIICHHs] TMPAKTUYECKUX 3a7ad M DKOJOTHYECKH 00OCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CHUCTEMOU XUMHUYECKUX 3HAHH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUYECKHI 53JIeMEHT, aToM, HW30ToH, S-, p-, d-
AJNIEKTPOHHBIE OpPOWUTANM aTOMOB, HMOH, MOJIEKYJla, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHWCICHUS, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAsl, METAJUIMYECKasi, BOJIOPOJHAs), KpUCTAUIMUECKas peleTKa,
TANBl ~ XUMUYECKUX  PEaKlUHil,  pacTBOp,  DJIEKTPOJUTBHI,  HEDJIEKTPOJUTHI,
ANEKTPOIUTUYECKAST  JUCCOLMALNSA,  OKHUCIUTENb, BOCCTAHOBHUTENb,  CKOPOCTb
XUMHUYECKON peaklud, XHMHYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON AucCconnanuu, nepuoandeckui 3akon [[. M. MenaeneeBa, 3aKoH
COXPAaHEHHsSI MAacChl BEIIECTB, 3aKOH COXPAHEHWUS W NPEBPAILICHUS JSHEPrUU NPHU
XUMHAYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHW  SI3bIK  XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B OCHOBE IOHMMAaHUA MPUYUHHOCTH U
CUCTEeMHOCTH XHWMMUYECKUX SIBJIICHUM, (DAKTOIOTUYECKUE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U OE30MaCHOM MCIOJIb30BAHUN BAXKHEHIIUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUW BBIABJISATh XapaKTEPHbIE MPHU3HAKK TOHITHH,
YCTAaHABJIMBaTh WX B3aMMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOLIWE IOHATUS IIpU
OTMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUU UCIOJB30BATh XUMUUYECKYI) CHUMBOJUKY IS
cocTaByieHHs (POPMyYJT BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIIUN, CHCTEMATHUECKYIO
Homenknatypy (IUPAC) u TpuBumanbHbie Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHUX
BEIIECTB (YrapHbI Tra3, YIVIEKUCHBIA ra3, aMMHak, raméHas H3BeCTb, HeraméHas
W3BECTh, MUTHEBAS COJIA, MUPUT U JPYTHUEL);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpEAesTh BaJCHTHOCTh U CTENEHb OKHUCJICHUS
XUMUYECKUX IJIEMEHTOB B COCIMHEHUSIX PAa3JIMYHOIO COCTaBa, BUJ XUMUUYECKOMN CBS3U
(koBaneHTHAsi, MOHHAs, METAJIMYECKas, BOJOPOAHAs) B COCIWHEHUSX, THUI
KPUCTAJUTMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAsi, HIOHHAS,
MeTaJIJTnYecKas ), XapakTep Cpeibl B BOJHBIX PaCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMI YCTaHABIWBATH MPUHAIJIC)KHOCTh HEOPraHUYECKHUX
BEIIIECTB TI0 WX COCTAaBY K OMpeAeiIEHHOMY KJacCy/Tpynme COoeAuHEHUH (IPOCThie
BEIIIECTBA — METAUIbI M HEMETAJIbl, OKCHJbI, OCHOBAHUS, KUCIOTHI, amM(pOTEPHbIE
TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI Nepuoaudeckoro 3akona [[. .
MenneneeBa W JIEMOHCTPHPOBATH €r0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX dJieMeHTOB 1-4 mnepuonoB Ilepuoandeckoil cuUCTEMbl XHUMHUYECKHUX



sanemenToB J[. . MenneneeBa, UCTIONB3ysI MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTATIY,
«QHEPreTUYECKUE YpPOBHW», OOBICHATh 3aKOHOMEPHOCTU HW3MEHEHHS CBOMCTB
XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHUN IO mepuojam u rpymnmnam llepuoanueckon
cucTeMbl XxuMudeckux 3semeHnToB 1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKHWX  BEHIECTB  PA3JIMYHBIX  KJACCOB,  IMOJATBEPXKAATh
CyLIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXJIy HEOPraHMYECKHMMHU BEIIECTBAMH C
MOMOIIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

c(OpPMHUPOBAHHOCTh YMEHHUS KIAcCU(DUIMPOBATH XUMHUYECKHE pEaKlUUd IO
pa3NUYHBIM MpHU3HAKaAM (YHUCITy M COCTaBy pEArupyroIMX BELIECTB, TEIIOBOMY
ahdekTy peakuuu, HU3MEHEHUIO CTENEHEW OKHUCIEHHUS AJIEMEHTOB, OOpPaTUMOCTU
pEeaKlMM, YYACTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISATH YPABHEHUS PEAKIMM Pa3IUYHbBIX THUIIOB,
MOJIHBIE U COKpAIlI€HHbIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYWUTHIBas YCJIOBHS,
MPU KOTOPBIX 3TU PEAKIINU UIYT 1O KOHIIA;

cOpPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTHL  PEAKIUU,  MOJATBEPKIAIOIIHE
Ka4eCTBEHHBI COCTaB PA3JIMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OMNBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHMM  PACKpBIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHca 3THX
peaKuuu;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
pEaKIMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHelTHero Bo3aeictus (nmpunnui Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMUUYECKHUE TMPOIIECCHI, JIeKAaIlIUe
B OCHOBE€ MPOMBIIUICHHOTO TIOJYYE€HUSI CEPHOM KHUCJIOThI, aMMHaKa, a TaKkKe
c(hOpPMHUPOBAHHOCTH MPECTABICHUI 00 OOITUX HAYYHBIX MPUHIIMIIAX U IKOJIOTHYECKUX
mpo0semMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUMN MPOBOJUTH BBIUUCICHUS C UCTIOIb30BAHUEM TTOHSTHUS
«MaccoBasi JIOJIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MpHU
XUMHUYECKUX PpEaKIUsSIX, MacChl BeIIeCTBa WM OO0bEéMa Ta30B 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3(deKkra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, NPEBPAILICHUS U COXPAHCHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJI0IaTh TpaBUJia TMOJB30BAHUS XUMHUYECKOU
MOCy/Iol W JabopaTOpHBIM O0OpyJOBaHMEM, a TakkKe TMpaBuia OOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;



chOPMHUPOBAHHOCTh YMEHHM IUJIAHUPOBATh W  BBIMOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (Pa3J0KEHUE NEPOKCHAA BOJAOpOAAa B NPHUCYTCTBHM KaTalnd3aTopa,
ONpENEIEHUE CPEJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO HWHIMKATOPA,
BJIMSIHUE Pa3IUYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON peaKiuu, peaKiii MOHHOTO
oOMeHa, KaueCTBEHHbIEC PEaKIIMU Ha Cylb(aT-, KapOOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHUSI, PEIICHHE HJKCIEPUMEHTAIbHBIX 3a7ady 1o TemaM «Mertamisy U
«HemeTamib») B COOTBETCTBHM € IPABUJIAMH TEXHUKH O€30MACHOCTH MPHU OOpallieHUH
C BelecTBaMH U J1abOpaTOpHBIM OOOPYJOBaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpMe 3alUCU YPAaBHEHUI COOTBETCTBYIOIIUX PEaKIU
1 GOpMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJILTATOB;

cOOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAJIU3UPOBATh  XUMHUYECKYIO
uHpopManuIoo, TOJy4YaeMyK0 M3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, THTepHET 1 apyrux);

c(hOpMHPOBAHHOCTH YMEHHUI co0ro1aTh paBuiia AKOJIOTHYECKHU
L[EJIECO00PA3HOr0 MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS
CBOErO 3JI0POBbS U OKpYXKaloOleHd MPUPOJHOM Cpellbl, OCO3HABaTh OMNACHOCTb
BO3/ICHCTBUSI HA JKHUBBIE OpPraHU3Mbl OMNpPEACICHHBIX BEHIECTB, MOHUMAs CMBICI
nokazatens [1JIK, nmosicHATh Ha MpuUMepax CrocoObl YMEHBIICHUS U MPEA0TBPAIICHUS
MX BPEIHOTO BO3/CICTBUS HA OPraHW3M YEJIOBEKA;

Uil OOy4YaroIMXCA C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH 3[0POBbS: YMEHHE
MPUMEHATh 3HAHUST OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHMUS BEUIECTB U
XUMHUYECKUX SBJICHUU;

JUTSL CJIETIBIX U CJIA00BUSIINX OOYYAIONINXCS: YMEHUE HCIONIh30BaTh pelbedHO-
TOYEUHYI0 cucteMy obo3HaueHut JI. bpaiins ais 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbI — aJKaHbI 2
9 HenpenenbHble yrieBogopO/Ibl: aJKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
23 ApoMaTn4ecKue yrieBo1oposl 2
54 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 |
UX nepepadoTka
Hroro nio pazgeny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 |
Crnosxubie 3¢upsl
3.3 VYrieBoanl 3 2




Uroro no pazgeny 13
Pasnen 4. A3oTconepxamme opraHudecKne coeIMHeHus

4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Htoro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBLIe
Ne i/m P Kourpoubnbie IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. Teopernueckue 0CHOBBI XMMHMH
Ctpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BemniecTBa. MHOrooopasue 4
’ BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 MerTanibl 1
2.2 Hewmeraminr 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus 1 )KU3HDb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

[IpenmMer opranuyeckoit XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE
Y 3HaYCHHE

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThI

Teopus cTpoeHHs] OpraHUYECKUX coequHeHni A. M.
BytnepoBa, €€ OCHOBHBIE OJOKEHUS

[Ipencrasienne o K1accuPUKAIIN OPraHUICCKUX BEIICCTB.
Homenkiarypa (cucremarnueckasi) ¥ TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEIIECTB

AnKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKUI pan

~N N D A

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENHN AIIKAHOB
AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA

OTUiEeH U IPONUIEH — MPOCTEHIINE PEICTaBUTENIN AIKEHOB

[SR O S S —

ITpakTruyeckas padora Ne 1. «IlomyueHue sTuiIeHa U U3yYeHHE
€ro CBOMCTB)»

Ankanuensl. Byranuen-1,3 u metmnoyraauen-1,3. ITonyuenue
CUHTETHUYECKOTO KaydyKa U PE3HHBI

10

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOIMUECKUN
psan. ATIeTHIICH — TPOCTEHIITNI TIPEICTAaBUTENb aJTKMHOB

11
12

Brrunciaenus mo YPaBHCHUIO XUMHYSCKOMN pcaknuu

Apensbl: 6eH30J1 U TOJTyoJI. TOKCHYHOCTh apeHOB

13

I'enermueckas CBA3b YIJIIE€BOOOPOA0B, IPUHAAICKAIIUX K
Pa3IMYHBIM Ki1accaM




[IpupoaHbIe HCTOYHUKH YIIIEBOJAOPOOB: MPUPOIHBIN Ta3 U

14 MOy THBIE HEe(TSIHBIE ra3bl, HEPTH U MPOIYKTHI €€ epepaboTKU

15 [IpupoaHbie HCTOYHUKH YIIIEBOJAOPOIOB: MPUPOIHBIN Ta3 U
MOMYTHBIE He(TAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTponpHas pabota mo pazaeny «YTIeBOI0POIBD

17 [IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOL.
Bonopoanas cBsizb

18 MHoOroaTtoMHbI€ COIUPTHI: ATUICHTIIUKOJIb U TIULEPUH

19 @DeHo: CTPOCHUE MOJIEKYJIbI, PU3NYECKHE U XUMHUECKHE
CBOMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMalIbICTH U alleTAIbICTH . ALICTOH

21 OAHOOCHOBHBIE Npe/ieIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHUHas U YKCYCHas

” [IpakTuueckas padora Ne 2. «CBoicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

3 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIIOT

24 MBpi1a KaK coJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE
JIEUCTBUE

)5 CroxHble 3(upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'uaponns cnoXxHbIX 3GUpoB

26 XKupsl: runponan3, npuMeHeHne, OMoJIorndecKas poJib KUPOB

7 VYraeBojsl: cocTaB, Kiaccupukanus. Baxueimme
MIpe/ICTaBUTENHN: [III0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemrono3a Kak NpupoaHbIE OIUMEPHI

79 Kontponbnas padota no pazaeny «Kucmopoacoaepxarine

opraHuueckue coequHeHus»/ Beepoccuiickas mpoBepovHas




paborta

OO1mas xapakTepHCTHKa a30TCOIEPIKAIIUX OPraHHUECKUX

30 coenuHeHuit / Beepoccuiickas nmpoBepoyHas padbora !

31 AMUHBI: METHJIAMHUH U aHUJIUH 1
AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUIECKHUE COCTUHCHHUS,

32 ux Omonornyeckoe 3HaueHue. [lentuapl. benku kak mpupoHbIe 1
BBICOKOMOJICKYJIIPHBIC COSTUHEHUS

3 OCHOBHBIE MOHSITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX |
COCTUHEHUN

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX |
coennHeHui. [imactmMaccsl, kay4yKku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs KOHMDUTYpAITHS
aTOMOB

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMHuecKkux sneMeHToB J[. . MenaeneeBa, ux cBs3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX
3JIEMEHTOB M UX COEAMHEHUH 10 TPpyIaM U epruoam.
3HaueHue NepuoINYECKOro 3aKoOHa U CUCTEMbI XMMUYECKUX
anemeHnToB J[.M. Menneneesa B pa3BUTHUM HAYKU

Crtpoenue BeliecTBa. XUMHYECKast CBA3b, €€ BUJIbI;
MEXaHU3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBs3U. Bogopoanas
CBSI3b

BanentHoctb. DnekTpooTpunareabHOCTh. CTENeHb
OKHCJIEHUS. BemecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOECHUS

[TonsiTne o nucnepcHbIX cucteMax. ICTUHHBIE U
KOJUIOMJHBIE PAaCTBOPBL. MaccoBast 10715 BEIIECTBA B
pactBope

Krnaccudukainys n HoMeHKIIaTypa HEOPTaHUYECKUX
coenuHeHmi. ['eHeTHyecKkas CBSA3b HEOPraHMUYECKHUX BEIIECTB,
Pa3IMYHbIX KJIACCOB

Krnaccudukanys XuMHuecKUX peaklvii B HeOpraHM4ecKoi u
OpraHUYEeCKO XUMUU. 3aKOH COXpaHEHUsI MacChl BEIIECTB;




3aKOH COXpaHCHUA U IMIPEBPAILICHNA SHCPIHUU IIPHU
XUMHYCCKUX PCAKIUAX

CxkopocTts peakuuu. OOpaTuMbIe peakiui. XUMHIECKOE

) paBHOBECHE

10 [TpakTuueckas padborta Ne 1. «BiausiHue pa3nudHbIX (HaKTOpPOB
Ha CKOPOCTb XUMUYECKON PEAKIIUI
OnexrponuTHyecKkas auccouuanus. [lonatue o BonopoaHoM

11 nokasarene (pH) pactBopa. Peakuuu nonHoro oOMeHa.
['uponu3 opraHMyYECKUX U HEOPraHMUECKUX BEIIECTB

12 OKucinTeNIbHO-BOCCTAaHOBUTEINbHBIE peakuuu. [lonsTue 06
IEKTPOJIN3E PACILIABOB U PACTBOPOB COJIEH

13 Kontponbnas padota no pazaeny «TeopeTudeckrne OCHOBBI
XUMUID)
Mertainsl, ux nosoxxenue B llepnonnueckoit cucreme

14 xuMudeckux seMenToB J[. 1. MenaeneeBa u 0CoOOEHHOCTH
cTpoeHus aromoB. O6mmue (pu3nueckue cBoiiCTBa METANIOB

15 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH Pl HANPSKEHUM
METaJIJIOB

16 XUMUYecKre CBOMCTBA BaXKHEUILINX METANIOB (HAaTpHid,
KaJIUH, KaJIbIIMA, MarHU{, ATIOMAHAN) U UX COSTUHEHUI

17 XHWMHYECKHE CBOMCTBA XpOMa, MEN U UX COCTMHEHUIN

18 XUMHYECKHE CBOMCTBA IIUHKA, JKEJI€3a U UX COCTUHEHUN

19 [IpakTuueckas paborta Ne 2. "Penienne skcriepuMeHTaIbHBIX
3a1a4 no teme «Metamib»"
Hemerainnsl, ux nonoxkenue B [lepuoanueckoit cucreme

20 XUMUYeCKuX deMeHToB /. 1. MenaeneeBa 1 0COOCHHOCTH
CTPOEHHS aTOMOB

21 du3nyecKkue CBONCTBA HEMETAIUIOB. AJIJIOTPOIIHS




HEeMeTaJUIOB (Ha MpUMepe Kucaopoaa, cepsl, hochopa u
yriiepoa)

22 XUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI U UX COCAMHEHUI 1

23 XUMHUYECKHe CBOMCTBA a30Ta, pochopa 1 UX coeTMHEHUN 1

24 XUMHUYECKUE CBOWCTBA yTIIEpOa, KPEMHUS U UX COCTUHECHUI 1

25 [IpumeHeHne BaXXHEUINX HEMETAIUIOB U UX COCIMHEHUI 1
O060061eHre U cucTeMaTU3alus 3HaHu| 10 TeMe

26 «Hemeranneny. BerunciaeHus mo ypaBHEHUSM XUMUYECKUX 1
peaKuii 1 TEePMOXUMUYECKHE PACUETHI

7 [IpaxTuueckas padorta Ne 3. «PeieHne 3kcriepuMeHTaIbHbIX 1
3azad4 mo reme "HemeTtamisr"»

28 KonTponbnas padota no temam «Metamnb» u «Hemeramibn 1

29 Heoprannueckue u opraHu4ecKue KUCIOTHL. 1
Heoprannueckue u oprannueckue OCHOBaHUS
AMpoTepHble HeOpraHM4YEeCKHE U OpraHUYECKUE COSTUHEHUSI.

30 I'enernueckas CBSA3b HEOPraHMUYECKUX U OPTaHUYECKUX 1
BELIECCTB
Ponp xumMun B 00eciedeHIU SKOJIOTHYECKOM,

31 SHEPreTUYeCcKON U MUILEBOI 0€301acHOCTH, pa3BUTHU 1
MEIAIUHBI

1 IIpencraBnenus o0 oOIMX HAYYHBIX MPUHLUIIAX 1
IIPOMBIIIIJIEHHOTO MOJTy4Y€HUs! BaXKHEUIIINX BELLIECTB

33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 370pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

1 Teopernueckre OCHOBBI OPraHUYECKON XUMUHU

ChopMUpOBAaHHOCTh  MPEICTABICHHA O XWMHUYECKOW  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpA, POJIM XMMHHU B TMO3HAHUU SIBJICHUU
11 npuponabl, B (OPMUPOBAHWU MBIIUJICHUS M KYJIbTypbl JIMYHOCTH, €€
' (GYHKIIMOHATIBLHOU TPaMOTHOCTH, HEOOXOAMMOMN Ui PEHICHUs MPAKTUYECKUX

3a/1a4 ¥ 3KOJOTMYecKM OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBbIO U

MIPUPOAHON Ccpeie

Brnanenne  cucreMod = XMMMYECKMX ~ 3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATraloI1e MOHATHSA (Monekyia, BaJICHTHOCTD,
JEKTPOOTPHULIATENBHOCTD, CTENEHb OKHMCIEHUS, XMMHYECKas CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIIIepOAHbIH CKelleT, (PyHKIHOHAIbHAsS
rpynmna, pajaukai, H30MepHsi, U30MEpbl, TOMOJOTHYECKUN psj, T'OMOJIOTH,
YIJI€BOAOPOABI, KHCIOPOA- U a30TCOAEPKAILINE COCTUHEHUs, OMOIOTHYECKU
1.2 aKTUBHBbIE BelecTBa (YIJIEBOIBI, JKUPbI, OEIKH), MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI
(Teopust XMMHUYECKOTO CTPOEHHUs opraHuueckux BemiecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH, (PAKTOJIOTUUECKUE CBEJICHUS
0 CBOilcTBax, cocTaBe, IIOJIy4eHUHM U OE30MaCHOM  HCIIOJIb30BAaHUH
BAOXHEHIINX HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB B OBITY H

HpaKTHHSCKOﬁ JACATCIIbHOCTH YCJIIOBCKA

CdopMUpOBaHHOCTh YMEHUH BBISBIATh XapaKTepHbIE MPU3HAKU TOHATHUH,
13 YCTaHABIMBATh UX B3aWMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIHE MOHATHUSA
IIpU ONMCAaHUU COCTAaBa, CTPOEHUS U IPEBPALIEHUNA OPraHUYECKUX

COeIMHEHUN

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BaTh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOI)
1.4 dbopMysl OpraHMYEeCKHX BELIECTB U YypPaBHEHHWH XUMHUYECKHX pEaKIui,
M3TOTaBIMBATh MOJETH MOJIEKYJ OPraHUYE€CKHX BELIECTB JJI WIUTIOCTPALIUU

HUX XUMHUYCCKOTI'0 U MPOCTPAHCTBECHHOT'O CTPOCHUSA

CdopMupoBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAAIC)KHOCTh H3yUEHHBIX
15 OpPTaHMYECKUX BEIIECTB IO WX COCTaBY M CTPOCHHUIO K OINpeaeIEHHOMY
Kiaccy (Tpynre) coequHeHnH (YTJIeBOIOPOIbI, KUCIOPO 1 a30TCOICPIKAIIINE

COCIMHCHU A, BBICOKOMOJICKYJIAPHBIC COCI[I/IHGHI/ISI), JaBaTb MM Ha3BaHHA 110




cucremarnueckoit Homenkaarype (IUPAC)

1.5

1.6

2.1

2.2

23

CdopMUpOBAaHHOCTh YMEHHUSI OIpEAeIsaTh BHJIbI XHUMHUYECKON CBS3U B

OpPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHBIE)

CdopMUpOBAaHHOCTE YMEHUS TPUMCHSITH: TOJOXKEHUS TEOPUU CTPOCHUS
opraamueckux BemectB A.M. ByrtiepoBa misi 0OBSCHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUs MAacCChl

BC€IICCTB

YFJ'ICBOI[OpO,I[BI. KchopoI[coz[er(amHe N a30TCOoACPKAINUE OPraHUuYCCKHUC

COCAMHCHUS. BbICOKOMOJ'IGKy.]'IS[pHHe COCIUHECHUA

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TPUBUAIbHBIC Ha3BAHUS OTAEIHHBIX
OpraHMYECKUX BEUIECTB (STWJICH, MPOMUIICH, AalleTUJICH, 3TUJICHIJIHKOIb,
mmnepud, (eHoy, (GopMaNbIErHl, ameTalbJeTu, MypaBbUHAs KHCIIOTA,
YKCyCHasl KHCJIOTa, OJIEMHOBAas KHUCIJIOTa, CTEApUHOBAsl KHCIOTA, IJIHOKO3a,

bpyKTO3a, KpaxMal, LeJUIk0103a, TITHIIMH)

CdopMupoBaHHOCTH  YMEHUH  XapaKTepH30BaTb  COCTaB, CTPOCHHUE,
bu3HYeCKre U XUMUYCCKUE CBOMCTBA TUITMYHBIX MPEACTABUTEIICH pa3IuYHbBIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, dTaH, 3TUJICH, TPOTIHIICH, alleTHIICH,
OyranueHn-1,3, MeTunoyraauen-1,3, OeH3oll, METaHoI, 9TaHOI,
ATHJICHTJIMKOJIb, TIUICPHH, (EHOI, alleTalbIeTU, MypaBbHHAs M YKCYCHAs
KHUCTIOTHI, TJIFOK03a, KpaxMall, IeJIJTI0I103a, aMUHOYKCYCHAs KUCIIOTA)

CdopMupoBaHHOCTh YMEHHUS WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXIY
TUTTUYHBIMU TPEACTABUTEISIMHU PA3IUYHBIX KJIACCOB OPTaHMYECKUX BEUIECTB

YPaBHCHUAMHU COOTBCTCTBYIOHIUX XHUMHYCCKHUX peaKHI/Iﬁ C HUCIOJIB30BAaHUEM

CTPYKTYPHBIX (hopMyT

24

3.1

3.2

ChopMupoBaHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHHUKH YTIIEBOIOPOIHOTO
ChIpbst (He(Th, NPUPOAHBIM Tra3, yroib), CHOCOOBI MX MepepabOTKH H

MPAKTHYECKOEe MPUMEHEHHUE MPOIYKTOB MepepadoTKu
XUMHS U KU3Hb. PacuéThl

ChopMupoBaHHOCT yMEHHUH BaJeTh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAay4YHOTO IIO3HAHMS, HCIOJb3YEMBIX B XHMHHU MpPH H3YyUYECHUH
BEIIECTB U XUMHUYECKHUX SIBJIEHUI (HaOioleHne, U3MEpeHne, IKCIEPUMEHT,
MOJICIUPOBAHKE), MCIOJIB30BaTh CHUCTEMHbIE XUMHUECKHE 3HAHMUA JUIs
INPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C

BCIIECCTBAMH 1 UX ITPUMCHCHUEM

CdopmupoBaHHOCTh YMEHUH COOMIOIATh MTPABHIIA MMOTH30BAHMS XUMHUYECKOM
MOCyI0M U 1abopaTOpHBIM 00OpYOBaHUEM, a TAKXKE MpaBUiia 0OpaIeHus ¢
BCIICCTBAMHU B COOTBETCTBUHN C HHCTPYKIUAMHA 110 BBIIIOJIHEHU IO

na60paT0pHHx XUMHNYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh yMEHUW TUIAHUPOBATH M BBITIONHATH XUMHUYECKHUI




3.4

OKCIEPUMEHT (IIPEBpAICHUS] OPraHMYECKMX BELIECTB IpU HarpeBaHuH,
MIOJIyYEHUE JTWICHA WM H3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIC DPEAKLIUHU
OpPraHMYECKUX BEILECTB, JeHaTypalusi OEJIKOB IPU HArpeBaHUH, LIBETHBIE
peakuuu OEIKOB) B COOTBETCTBHM C MPABUIIAMU TEXHHUKH O€30MaCHOCTH IMPH
o0pallleHUH! ¢ BELIECTBAMU U JJa0OPaTOPHBIM 00OPYAOBAHUEM; IPEICTABIATD
pe3yJbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3ammucu ypaBHEHH
COOTBETCTBYIOIIMX peakuuil ¥ (OopMyJIHpOBaTh BBIBOJBI HA OCHOBE 3THUX

pe3yJbTaToB

CdopMUpoBaHHOCTh YMEHHIl MPOBOAUTH BBIYUCICHHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBa MCXOJHOIO BEIIECTBA WU
IPOAYKTa PEaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO W3

MCXOJIHBIX BEIIECTB WJIA MPOJAYKTOB PEAKIIHH)

3.5

3.6

ChopMUpOBaHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYCCKYIO
uH(pOpPMaIIMIO, TMOJYYaeMyI0 W3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MAacCOBOM

uH(popmanuu, cetb UHTEpHET u Apyrue)

ChopMupoBaHHOCT ~ yMEHHH  coONOJgaTh  MpaBHUja  SKOJIOTHYECKU
11eJ1eco00pa3HOro MoBeACHUsI B OBITY M TPYAOBOH JEATEIBHOCTH B IIEJSAX
COXpaHEHHUsT CBOEro0 3J0pPOBbI M OKpPYXAalOLEd NPUPOAHOU Cpenbl,
OCO3HaBaTh OIIACHOCTb BOSI{GfICTBI/IH Ha JXMBBIC OpPraHU3Mbl OHpelle.HéHHbIX
OpraHMYeCKHX BeIIeCTB, NMoHuUMas cmbici mokasatens [IJIK (mpenensHO
JIOITyCTUMOW KOHIIEHTPAIUN), TOACHATh Ha MIPUMEpPax COCOObl YMEHbIIECHUS

Y IIPEIOTBPALICHUS UX BPEIHOIO BO3/ICUCTBUS HA OPraHU3M YEIOBEKa

11 KIIACC

Kon
NpoBePsIeMOro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM

o0pa3oBaTe/IbLHON MPOrpaMMBbI CPeTHET0 00IIEro 00pa3oBaHuUsI

1

1.1

TCOpeTquCKHC OCHOBBI XMMHHU

Brnagenue  cucremMoli = XMMHUYECKHMX  3HAHHUH,  KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE TIOHATUS (XMUMUYECKH DIEMEHT, aTOM, JJIEKTPOHHas
oboyouka aroma, s-, p-, d->JEKTPOHHBIE OpPOWUTAIM AaTOMOB, MOH, MOJEKYJIa,
BaJICHTHOCTb, OJJICKTPOOTPHUUIATCIIBHOCTh, CTCIICHb OKUCICHHA, XHUMHYCCKas
CBSI3b, MOJTb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, KpUCTAJUTMYECKasl PelIeéTKa,
TUNIBI XUMHUYECKUX peakiuil (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE, JK30- H
SH/IOTEPMHUECKUE, PEAaKIMU HOHHOIO OOMEHa), pPacTBOp, AJIEKTPOJIMTHI,
HEDJICKTPOJTUTHI, ANEKTPOJTUTHYCCKAS JIUCCOIIHAITHS, OKHUCJIUTE]Ib,
BOCCTAHOBHUTEJb, CKOPOCTh XMMHUYECKOW pPEaKIUu, XUMHUYECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPHS AIIEKTPOIUTUUECKON Tuccounanuu, [lepuoanyuecknit




1.2

3akoH JI.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, (PAKTOIOTHYECKHE CBEICHUS O CBOWMCTBAX,
cocTaBe, TIOJydYeHWH M O€30ImacCHOM  HUCHOJb30BaHUW  BAKHEHUIINX

HEOPraHn4€CKuX BEIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIbBHOCTH YCJIOBEKA

CdopMUpoBaHHOCTb YMEHUW  BBIABIATH  XapaKTepHbIE TMPU3HAKH U
B3aMMOCBS3b HM3yUEHHBIX MOHATUH, NMPUMEHSATH COOTBETCTBYIOLIUE MOHSATHUS
IpU ONUCAHWUU CTPOCHUS U CBOMCTB HEOPTaHMYECKUX BELIECTB M UX
MIPEBPAICHH; BBISBISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C MOHATUSIMHU U

MMPEACTABICHUAMU APYTHUX €CCTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

1.4

1.5

1.6

BnaneHHe OCHOBHBIMHM  M€TOAAMKM  HAYYHOI'0O II0O3HAaHHUA BCHICCTB H
XUMHNYCCKUX SIBICHUM (HaGHIO,I[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICJIUPOBAHUE)

ChopMupoBaHHOCTb YMEHUI ONpPENENATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX pa3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B
COCIMHECHUAX, THUIl KPUCTANIMYECKOM PEIIETKH KOHKPETHOIO BEILECTBA

(aTOMHaH, MOJICKYJISIpHAA, MOHHAs, MeTaJ’IJ’II/I‘ICCKaH)

CdopMUpOBaHHOCTh YMEHUH OMNpENENATh XapakTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHHI

ChopMupoBaHHOCTh yMEHHUS KiacCH(UIUPOBATh XUMHUYECKUE PEAKIIHUU 10
Pa3IUYHBIM IpU3HAKaM (YUCIIy U COCTaBy pearupyromyx BellecTB, TEIIOBOMY
3¢deKkTy  peakiuu, W3MEHEHMIO CTENEeHEH  OKHUCIEHHUS  D3JIEMEHTOB,

O6paTI/IMOCTI/I peaKkuuu, y4aCTHuro KaTaJ'II/I3aTOpa)

1.7

1.8

CdopMUpOBaHHOCTh YMEHHUI COCTaBISATh YpPaBHEHHUS pEaKUUd pa3IMyHBIX
TUIIOB, TIOJIHbIE M COKpAIlEHHBbIE YpaBHEHWsS peaKIMi HOHHOro OOMeHa,
YUHTBIBAs YCIOBHS, IPU KOTOPBIX ATH pE€aKLUU UAYT 10 KOHLA

ChopMupoBaHHOCT yMEHUH MpPOBOAUTH PEAKIMH, IOATBEPHKAAIOLINE
KaueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHMUYECKHUX BEIIECTB, paclo3HaBaTh
ONBITHBIM  MyTEM  HMOHBL, MPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax

HCOPTaHNYCCKUX BCUICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH  pacKpblBaTh  CYIIHOCTb  OKHCIMTEIBHO-
BOCCTAHOBUTENBHBIX pEAKLUUN IOCPEACTBOM COCTaBIEHHUS DJIEKTPOHHOTO
OanaHca 3TUX peakiui

ChopMupoBaHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peaKkuu OT Pa3InYHBIX PaKTOPOB

ChopMupoBaHHOCTh yMEHUI OOBACHATH XapaKTep CMEUICHHUS XUMHUYECKOTO
paBHOBeCHsI B 3aBHCHUMOCTH OT BHELIHETro Bo3zeicTBus (mpuHiun Jle

[[Tarense)

OO61mas u HeopraHuYecKasi XUMHUS




2.1

CdopMupoBaHHOCTH yMEHHUI packpbiBaTh cMbIca Ilepmomuueckoro 3akoHa
AWM. MengeneeBa U JEMOHCTPUPOBATH €ro  CHUCTEMATU3HPYIOLIYIO,

O0O0BSCHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIIUU

2.2

2.3
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ChopMUpOBaHHOCTh YMEHUW XapakTEpHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XHMMYECKHUX 3JeMeHTOB 1-4 mnepuoaoB llepmoanyeckoid cucTeMbl
xuMudeckux 3yeMeHToB J[.M. MenpaeneeBa, MCHONb3ysl MOHATUS «S-, p-, d-
DJIGKTPOHHBIE ~ OpOMTANM»,  «IHEPreTHYECKHE  yPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB XHWMHUYECKMX DJEMEHTOB M UX
COCIMHEHMH IO mepuoaaMm u rpynmnam [lepuoaudeckoit cucTeMbl XUMHYECKUX

snemenToB .M. MenaeneeBa

CdopMupoBaHHOCTb  YMEHHH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIICCTB PA3IMYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBAHUE TCHETUYECKOM CBSI3H MEX Ty
HEOPraHMYECKUMH BEIIECTBAMH C MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIUX

XUMHNYCCKUX peaKHI/Iﬁ

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb IMPHUHAJIC)KHOCTD
HCOPTaHNYCCKUX BCILICCTB IIO UX COCTABY K OHpe,Z[CJIéHHOMy KJ1accy (rpynne)
COCIUHCHHI (HpOCTI)IC B€IIECCTBaA — MCTaJZIbl MW HCMCTaJlZIBl, OKCHUJBbI,

OCHOBAaHMS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COITH)

2.5

CdopMUpOBaHHOCTh YMEHUN HCIOJB30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JUIS
COCTaBJIeHUs] (OpPMYJT BEIIECTB M YPaBHEHUH XUMMUYECKHX peakuui,
cucrematnyeckyto HoMmeHknarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICNIbHBIX HEOPraHWYEeCKUX BeIIecTB (yrapHblii ra3, yIJEKUCIbIA ras,

aMMHaK, rameéHas HU3BECTH, HeraméHas HN3BCCTb, IMUTLBEBAsA COJA, IMHUPUT U

JpyTHUe)

2.6

CdopmMupoBaHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  (ONHUCHIBaTh)  0OLIME
XMMHYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB Ppa3JIMYHBIX KJIACCOB,
MOTBEPKIaTh CYLLIECTBOBAHUE TEeHETUYECKOMN CBSI3U MEXTY
HEOpPraHMYECKMMHU BEIIECTBAMU C MOMOUIbIO YPaBHEHHH COOTBETCTBYIOIIHUX

XUMUYECKHUX PEAKLINN

2.7

ChopMHpPOBAaHHOCT, YMEHHH IUJITAHUPOBAaThH M  BBIOJHATH XUMHUYECKHI
DKCIIEPUMEHT  (pa3joXeHHe TepoKCcHUIa BOAOpoAa B MPHUCYTCTBUU
KaTajau3aTropa, ONpPEACICHUE CpeApl pacTBOPOB BELIECTB C  MOMOILBIO
YHUBEPCAIBHOTO HWHAWKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKINHU, PeaKIMi HOHHOTO 0OMEHA, KAYeCTBEHHBIC PEaKIIMi Ha
cynb(dar-, KapOoHAT- M XIJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHSA, pEIICHUE
DKCIIEPUMEHTAJBHBIX 3a1ad 1o TemMam «Mertamiey U «Hemeramie») B
COOTBETCTBUU C MpaBWJIaMU TEXHHUKH O€30MaCHOCTH TMpH OOpallleHUuu C

BElIeCTBAMH M JIAOOpPaTOpPHBIM 000pPYAOBaHHEM; TMPEACTABIATH PE3YJbTaThl




XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amicH ypaBHEHHH COOTBETCTBYIOIINX

peakiuii 1 GopMyITUPOBAThH BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

2.9

CdopMupoBaHHOCTH YMEHHUI COONIOAATH MpaBUia MOJIH30BAHUS XUMHUECKON
nocyZol u 1abopaTopHbIM 000pYAOBaHUEM, a TAKXKE MPaBHUIIa OOpaICHUS C
BEIICCTBAMH B  COOTBETCTBUM C HMHCTPYKIUSIMH TO  BBIMOJHEHHIO

na6opaTopHHx XHUMHUYCCKUX OIIBITOB

CdopMUpOBaHHOCTh YMEHHMH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeXKallue B OCHOBE MPOMBIIUICHHOTO MOJYyYEeHUsI CEPHOM KUCIOTHI, aMMHUaKa,
a Takke COPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIIUITAX

H SKOJIOTHYCCKHUX npo6neMax XUMHYECKOI'O ITPONU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMUPOBAaHHOCTh  MPEICTABICHHA O  XHMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUM SBIICHUUN
npupoabl, B (HOPMHPOBAHMHM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(GyHKIMOHATBLHON TPAaMOTHOCTH, HEOOXOJIUMOM JIA pElIeHUs] MPAKTUUYECKUX
3aa4 U 9KOJOTHYEeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U

MIPUPOAHON Ccpeie

3.2

ChopMupoBaHHOCT yMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, TOIY4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBa MacCOBOM

KOMMYHUKAIUH, CeTh IHTEpHET U ipyrue)
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ChopMHpOBAaHHOCT, ~ YMEHMM  COOJIOMATH  TpaBWja  AKOJOTUYECKU
11e1eCO00Pa3HOr0 TIOBENEHUSI B OBITY M TPYJOBOW AEATEIBHOCTH B IIENSAX

COXpaHEHUs CBOETO 3710POBbS U OKPYIKAFOIIEH PUPOTHON CPEIbI

3.4

3.5

Oco3HaBaTh OMAacCHOCTh BO3JIEHCTBUS HA >KUBBIE OPraHU3MbI ONpPEAEeTIEHHBIX
BEIIECTB, MOHMMas cMblch nokaszarens [1JIK, noscHATs Ha mpuMepax crnocoObl
YMEHBIIEHU W IPEIOTBPAIICHUS UX BPEAHOIO BO3JEHUCTBHUSA HA OpPraHU3M

YCIOBCKa

ChopMupoBaHHOCTH yMEHUI HPOBOIUTH BBIYMCICHHS C HCIOJIb30BAHUEM
MOHSATHUSI «MAaccoBasi J0Ji1 BEIIECTBa B PacTBOpE», OOBEMHBIX OTHOIIEHUMN
ra3oB IpH XMMHUYECKHUX PEAKIUAX, MacChl BellecTBa WIM 00bEMa Ta3oB IO
U3BECTHOMY KOJMYECTBY BEIECTBAa, Macce WIH O0bEMY OJHOTO U3
YUYaCTBYIOUIMX B PEaKIMM BEIECTB, TEIIOBOrO 3((eKTa peakluu Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BEHICCTB, IPEBPALICHHA U COXPAHCHUS DHCPIrun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUH

1.1

1.2

[Ipenmer oprannyeckord XUMHU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHHE B
MOJIyYEHUN HOBBIX BEIIECTB W MaTepUaNOB. TeopHusi CTPOCHUS OPraHUYECKHX
coequHenniit A.M. BytiepoBa, €€ 0CHOBHBIE MMOJIOKEHUS

CrtpykTypHble GOopMyIibl OpraHudeckux BemiecTs. ['oMonorus, nzomepus. XuMmudeckas
CBA3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIC U KpaTHbIe cBs3u. [IpencraBienue

0 KJIaCCU(UKAIINY OPTAHHMYECKUX BEIIECTB

1.3

Homenknatypa opraHmdyeckux COEAMHEHHH (CUcTeMaTHuyecKas) U TpUBHAIbHbBIC

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psA. MeTaH M 3TaH — MNPOCTEUIINE
MIPE/ICTAaBUTENH aJKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOICTBA (peakIuu 3aMellleHus

n FOpeHI/Iﬂ), HaXO0KACHUC B IIPpUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

AJKeHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMM psan. OTWIEH M MPONMIEH —
IPOCTEHIINE IPEICTABUTENIN AIKEHOB: (PU3NYECKHUE U XUMUUECKUE CBOMCTBA (peaKkLuu
TUIPUPOBAHUS, TaJOT€HUPOBAaHUS, TUIpATallid, OKHUCIEHUS U MOJMMEpHU3ALUH),

IMOJIYUCHHUEC U MPUMCECHCHUC
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Ankanuensl: OyranueH-1,3 u MeTunoyTtaauen-1,3: crpoeHue, BaXXHEHIIINE XUMUUECKHE

cBoiicTBa (peakius noiauMmepusannn). [loayueHrne CHHTETHYECKOTO KayuyKa U pe3HHbI
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2.5

2.6

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHUU psl. AICTHICH —
MPOCTEHIINIA TIPECTABUTENb AIKMHOB: COCTaB, CTpOeHHE, (PU3UUECKHE U XUMHUECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TaATOTEHUPOBAHUSA, TUApPATAIUH, TOPEHHUS),

IMOJIYUCHHUEC U MPUMCECHCHUC

Apensbl. benzon: coctaB, cTpoeHHe, pU3MUECKUE U XMMUYECKHE CBOWCTBA (peakLuu
raJIOTEHUPOBAHUS W HUTPOBaHUS), MOJy4YeHHE W TpuMeHeHue. Toiyon: cocras,
CTpoeHHe, (U3MYecKrMe M XUMHUYECKHEe CBOWCTBAa (pEakIUu TajJOoreHUpPOBaHUS U
HUTPOBAHUS), MOJIy4eHHE U MpuMeHeHHne. TOKCHUHOCTh apeHoB. ['eHeTnueckas CBs3b

MCKAY YIVICBOAOPOAaMHU, ITPUHAAJICIKAINNUMU K PA3JIMIHBIM KJIaCCaM

[TpupoaHble MCTOYHUKU YTIeBOAOPOAOB. llpupoaHblii ra3 m momyTHble HedTsSHBIE
ra3el. Hedtpr m e€ mpoucxoxnenue. CriocoObl mepepaboTku HedTH: TeperoHka,
KPEKUHT (TepMHUYECKUH, KaTaluTudeckuil), nuponus. [IpoaykTsl nepepaboTku HedTH,
UX TMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMEeHHBIN yroib U MpOIYKTHI €ro

nepepadoTKu

Kucnoponcoaepxaiiue opraHu4ecKkue COeIMHEHUS




3.1

3.2

3.3

[IpenenpHble OHOATOMHBIE CIUPTHI. METaHON W 3TAHON: CTpPOCHHE, (PU3NYECKUE U
XMMHYECKHE CBOMCTBA (pE€akUMM C aKTUBHBIMHM METajulaMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHenue. Boropoansie cBs3u Mexay MoJeKylnaMu cnupToB. JlelicTBue
METaHoJa W JTaHOJa Ha OpraHu3M 4eJoBeKa. MHOIOaTOMHBIE  CIHPTHI.
OTWIECHTINKOIb W TIUIEPUH: CTPOCHHE, (U3NUYECKHE W XUMHUYECKHE CBOWCTBA
(B3auMozielicTBUE €O  IIEJIOYHBIMU METaJlJlaMH, KauyeCTBEHHAas peakuus Ha
MHOroaToMHbIe criupThl). [leiicTBue Ha opranu3M uenoBeka. [IpumeHneHnue riaunepuna

Y 3TUJICHTIIUKOJIS

®deHo: CTpOoEHUE MOJICKYJIbI, (PU3NYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne geHona

Anpnerunpl M KeToHbl. DopManbierui, aneraibIeru: CTpoeHue, (u3nyYecKue u
XUMHYECKHE CBOWCTBA (peakIMH OKHUCIICHUS W BOCCTAHOBJIICHUS, KAaueCTBCHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe
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3.5

3.6

4.1

OAHOOCHOBHBIE IIpe/ebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHasT U YKCyCHas
KHCJIOTBI: CTpOCHHE, (PU3MYecKre W XWMHUYECKHE CBOMCTBA (CBOWCTBa, oOmme st
KJ1acca KUCJIOT, peakuus 3TepuduKanum), noidydeHue u npumeHenne. CreapuHoBas U
OJICMHOBAsl KUCJIOTHl KAaK MPEACTAaBUTENU BBICHIMX KapOOHOBBIX KHUCJIOT. MblIa Kak

COJIK BBICHIHUX Kap60HOBI)IX KHUCJIOT, UX MOIOIICC IlefICTBHG

CroxHEBIE 3(1)I/IpBI KaK IIpOU3BOAHLIC Kap6OHOBI>IX KHCJIIOT. FI/II[pOJ'II/IS CJIOXKHBIX

a¢upos. XKupsl. ['maponus xxupos. [Ipumenenue xupoB. buosornueckas posib >KHPOB

VYrneBoabl: cocraB, KiacCU(UKALUS YIIeBOAOB (MOHO-, NIH- U TOJUCAXapHUbl).
['moko3a — mpocTedminii MOHOcCaxapul: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢usnyeckue M XMMUYECKHe cBoicTBa (B3aumojeiictBue c¢ ruapoxcuaoMm meau(Il),
OKHCJICHMEe aMMMa4YHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBneHHe, OpoxeHue
TJIIOKO3bI), HAXOXKJEHUE B MPUPOJE, IPUMEHEHUE, Onosiornyeckas poisib. doTocuuTes.
®pykTo3a Kak u3omep rmoko3sl. Kpaxman u nemnonos3a Kak NpUPOIHbIE TOIUMEPBI.
CrpoeHne Kkpaxmasia U 1euroso3bl. Ousndeckre 1 XMMUUYECKHUE CBOMCTBA Kpaxmaia

(FI/II[pOJ'II/B, KauCeCTBCHHAA pCaKlus C I/IO,I[OM)
A3OTCOI[Cp)KaH_II/Ie OpraHn4eCKuC COCANHCHU A

AMUHOKHCTIOTBI Kak aM{QOTepHbIe OpraHudecKkue coeAuHeHus. @Dusndeckue u
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (HA TpuUMepe TJIMIMHA). buomorndyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)II)I

4.2

benxu kak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUS. HepBI/I'-IHaSI, BTOpHUYHAA U
TpeTH4YHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: THAPOJIU3,

ACHATypalus, KAYCCTBCHHBIC PCAKIINU Ha Oenku

5.1

BBICOKOMOJ'ICKy.HSIpHBIe COCOAUHCHU A

OCHOBHBIC TIOHITUS XUMUH BBICOKOMOJICKYJISIPHBIX COCTUHECHMIA: MOHOMCD, IMOJIUMCEDP,

CTPYKTYPHOE 3BEHO, CTEIEHb IIOJHMMEpU3ALUHN, CPEAHsAs MOJEKYJsIpHas Macca.




OcHoBHBIC MCTObl CUHTC3a BHICOKOMOJICKYJIAAPHBIX COC,Z[I/IHGHI/Iﬁ — HoJmMepus3anus nu

IIOJIUKOHACHCAI U

52

3KCHepI/IMeHTaJIbHBIe MCTOABI N3Y4YCHHUA BCHICCTB U HUX HpeBpameHm”I: O3HaKOMJICHHUC
C 06pa3uaMH MNpUpPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH, ILIaCTMAcCC, Kay4dyKOB.

HOJ'IyLIeHI/IC CUHTCTHUYCCKOI'O KaydyKa 1 pE3UHBL

11 KIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

XuMuyeckuil 3neMeHT. AToM. Sapo aroma, HM30TOMBlL. DJEKTPOHHAs O00O0JO0YKa.
DHepreTuyeckue YpOBHH, MOIYPOBHH. ATOMHBIE OpOUTANIU, S-, p-, d-DIEMEHTHI.
OCOOEHHOCTH pacTpesielieHusT 3JEKTPOHOB 10 OpOWUTAIsIM B aTOMax 3JEMEHTOB

NEPBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAS KOH(UTYpALUS aTOMOB

1.2

[Iepnonnueckuii 3akoH u llepuogmyeckas cucrtema XUMHUYECKHX d3ieMeHTOB J[.M.
MenneneeBa. CpsA3p nepuoguueckoro 3akoHa u Ilepuonnyeckoil  cucTeMBI
xumuueckux avieMeHToB (.M. MenneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHMsI CBOMCTB XMMMUYECKHUX JJIEMEHTOB W
00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB 10 IPyNIaM U MepuojiaM. 3HaUCHHE

MNepuoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

1.4

1.5

1.6

1.7

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbl XMMHMUYECKOH CBSI3U (KOBaJeHTHas
HEMoJIsIpHasl M TOJIIpHAas, WOHHas, MeTajuinyeckas). VIOHBI: KaTHOHBI M aHUOHBI.
MexaHu3mMbl 00pa30BaHMs KOBAJEHTHOW XMMHUYECKOH CBSI3U (OOMEHHBIA U JOHOPHO-

akIenTopHsbIi). Bomopoanas cBs3b
BanentHocTb. DneKTpooTpUnaTenbHOCTh. CTENeHb OKUCIICHUS

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIDHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BelIeCTBA. THWIBI KPHUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOWCTBA
BEUIECTB OT THUIA KPUCTAIUIMYECKON pemérku. [loHATHEe O IucnepcHbIX cHCTEMax.
WcTunHbIE 1 KOJITIOUIHBIE PACTBOPBI. MaccoBas 101 BEIIECTBA B PACTBOPE
Knaccudukanus Heopranmdeckux coequHeHud. HoMeHKnaTypa HEOpPraHW4ecKHX
BEIIECTB

Xumnueckas peakius. Knaccuuxanuss XUMUYECKUX PEaKLIUi B HEOPraHUYECKOW M
OpraHMYecKON XHMHH. 3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUS H

MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PECAKIIUAX

1.8

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

O6parumbie peakiuu. XuMHIecKoe paBHOBecue. DaKkTOphl, BIUSIONINE HA COCTOSTHUE

xumudeckoro papHoBecus. [Ipunnun Jle [Hlarense




SHGKTpOHI/ITI/I‘ICCKaﬂ Jucconuanus. CuIlbHBIC U CITa0bIC SJICKTPOJIUTHI. Cpena BOAHBIX

pPacTBOPOB BELIECTB: KHCasA, HEHTpalbHas, meno4yHas. Peakiiuy noHHoro ooMena

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCakuuun

Heoprannueckas xumus

2.1

2.2

Hemeramnel. ITlonoxxenne nemeramuioB B Ilepuoanudeckoil cucteMe XUMHUYECKHX
anementoB J[.MI. MenneneeBa W OCOOCHHOCTH CTpPOCHHsI aToMOB. Du3nyeckue
CBOMCTBAa HEMETAUIOB. AJLIOTPONHUS HEMETALIOB (HAa MpPUMEpPe KHCIOpO/aa, CEphI,
docdopa u yraeponaa)

XHUMHYECKUE CBOMCTBA BAXKHEHUIINX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta, Gocdopa,
yrjiepojia U KpeMHHs) U UX COCAMHEHUH (OKCHAOB, KHCIOPOJCOACPIKAIIUX KHUCIIOT,

BOJIOPOJHBIX coeAMHEHUH). [IpruMeHenne Ba)XHENITNX HEMETAJIJIOB U UX COEAMHEHUN
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Mertamnsl. [lonoxenue meramioB B [lepronnyueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS OJEKTPOHHBIX OO0OJOYEK aTOMOB
metaiioB. OOmme  Qusmyeckue cBoiictBa MeTtaiioB. CmiiaBel  METaJJIOB.

DNEKTPOXUMHUUECKUH Pl HAIPSHKEHUH METaJIOB

XHUMHUYECKUE CBOMCTBA BaXHEHITMX META/UIOB (HATPUH, KalWi, KaJbIMi, MarHuw,
ATIOMUHHUM, IWHK, XpOM, JXeJIe30, Meab) W HuX coemauHeHud. OOmme Ccrocoosl

MMOJIYYCHHU A MCTAJIJIOB. HpI/IMeHCHI/Ie MCTAIJIOB B 6I>ITy U TCXHHUKE

2.5

T'enernueckas cCBI3b HCOPraHM4YCCKUX BCIICCTB, MNPHUHAMICKANUX K Pa3IMIHbIM

Ki1accaM

XUMHS U KU3Hb

3.1

3.2
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Ponp xumum B oOecreyeHUM HKOJOTHYECKOM, HSHEPreTHUYEeCKOM U TMHUIIEBON
0e30MacHOCTH, pa3BUTUU MeTUIMHBL [loHSATHE O HaydHBIX METOJax MO3HAHU

BC€IICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYeHUS
BOKHEHMIIMX BeHecTB. YenoBeK B MHPE BEIIECTB W MaTEpPUAJIOB: BaKHEHIIWE
CTPOUTENbHBIE MaTepUabl, KOHCTPYKIIMOHHBIE MAaTEpHUANIbl, Kpacku, CTEKJIO,
KepamMuKa, MaTepuanbl IS DJIEKTPOHUKH, HAHOMATepuallbl, OpPraHUYECKUE U

MHUHepaJIbHbIe Y100peHuUs

XuMus U 3J0POBBE YCIOBCKA: IIpaBUJia UCIIOJIb30BAHHA JICKAPCTBCHHLIX IIPCIIapaTos,
ImpaBujia 0€30IMaCHOT0 UCITOJIb30BaHUS npernapaTroB OBITOBOM XMMHU B IMOBCEIHEBHOM

KHN3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxnmonepHoe o6mectBo «M3narenbcTBo «IIpocBemenuey
* Xumus. 11 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoaundeckoe mocooue — 6a3oBbIi
ypoBeHby» - M.: [Ipoda 2022 r.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMuUs B TECTaX, 3aja4yax,
ynpaxkHeHnusx. 11 kmace» — M.: Jlpoda, 2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronbnas kaura ans yuurens». Yacts 1,2 — M.: lIpoda, 2022 roxa.

5. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3agauu o XuMuu 1
crocoOsI ux pemeHus» - M.: «poday», 2021 r.

6. B.I'. lenncoBa «Xumus 11 kiacc noypouHble IIaHbl IO YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoii» - Bonrorpaa» Yuutens 2018 .

7. O.C.I'abpuensn, N1.I'.OctpoymoB «XuMHUUYECKUI IKCTIEPUMEHT B 11koJie 11

Kiacey; - M.: [Ipoda. — 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru ['azeta « XuMus» u callT s yuurens «5 uay Ha ypok
XHMUW

http://him.1september.ru Enunas komnexkmus LIOP: [IpeameTHast KomIeKIus



«XUMUD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE
sKcriepuMeHThl: xuMus. Kommekiust Poccuiickoro o01ieo0pa3oBaTearHOTO
nopTasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuana mKoJIbHUKOB 10 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS
http://www.chemistry.ru JIluctaHIIMOHHAs OJIMMITHA/A TI0 XUMUHU:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTEIbHBIN MPOEKT
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