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HOACHUTEJBHASA 3AIINCKA

[IporpamMMa mo XuMUM Ha YpPOBHE CpelnHero olumiero oOpasoBaHMs pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHWN K pe3yJbTaTaM OCBOCHHS QeaepalbHON 00pa3oBaTeIbHON
nporpaMmbl  cpeaHero obmero ooOpazoBanusi (DPOII COO), mnpencTaBiIeHHBIX B
denepanbHOM TOCyIapcTBEHHOM oOpasoBarenbHoM cTtangapte COO, ¢ yuérom Konneniuu
npernojaBaHus y4eOHOro rmnpeamMeTa «XUMHs» B 00pa30BaTENbHBIX OPTraHU3ALUAX
Poccuiickoii ®enepanuu, peanu3yroNIMX OCHOBHBIE 0Opa3oBaTelIbHbIE MPOrpPAMMbBI, U
OCHOBHBIX MOJOXeHni «CTparterun pa3Butus BocnuTaHusa B Poccuiickoit denepanuu Ha
nepuoA 1o 2025 roga» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3pabOTKe MPOrpaMMbl MO XHUMHH, K ONpPEACICHUIO 00IIei
CTparerun OOy4Y€HHs, BOCHUTAHUS M pPa3BUTUS OOYYaAIOIIMXCA CPEICTBAMH y4e€OHOTO
npenMera «Xumus» aas 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLIENITYaJbHBIE
nosioxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH I1IEJICH, COAEpKaHUs, Pe3yJIbTaTOB
oOyueHusi U TpeOOBAHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

XuMHuueckoe oO0pa3oBaHME, II0Jy4aeMOE€ BBIMYCKHUKaMH 001e00pa3oBaTebHON
OpraHu3alliM, SBISIETCS HEOThEMJIEMON YacThbl0 HX O0pa30BaHHOCTU. OHO CIIy)KHUT
3aBepUIAlONIMM OSTaloOM pealu3alMi Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIHUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO oOpa3oBaHMs. DTH
LIEHHOCTH KacaloTCsi TMO3HAaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUA U
oO1Iel KyJbTypbl YETIOBEKA, a TAK)KE HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHe 00y4arOIIUXCs HA
YpPOBHE CpeaHEero oO0Iiero oOpa3oBaHUsl CpPEICTBAMU Y4YEOHOro mpeaMera «XUMUs»,
COJIep)KaHuEe M TMOCTPOEHUE KOTOPOIO OINpEAeNieHbl B MPOrpaMMe 0 XHMHUU C YYETOM
cenu(PpUKA HAyKd XUMHH, €€ 3HAYCHUS B TO3HAHHUM MPUPOJIBl U B MaTepUaIbHON KU3HU
oOmecTBa, a Takke C Y4€TOM OOIMX Ielell M NPUHUUIIOB, XapaKTEepPU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero ooOmiero oopasoBaHust B Poccuiickoit
denepanum.

XUMHSI KaK DJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK WIpaeT ocoOyl poyib B
COBPEMEHHOW UMBWIM3AIMK, B CO3[JaHUM HOBOW 0a3bl MarepuansbHOM KynabTypbl. OHa
BHOCUT CBOM BKJIaJl B (POPMHUpOBAHUE PALMOHAIBHOIO HAYYHOI'O MBILIUICHUS, B CO3JaHUE
LEJIOCTHOTO MPECTABIICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKA,
KOTOpoe (OopMHUpPYETCSI B XUMHUM Ha OCHOBE IIOHMMAaHMsI BEIIECTBEHHOTO COCTaBa
OKPYXAIOILIEr0 MUPa, OCO3HAHUS B3aMMOCBSI3H MEX]Ly CTPOEHUEM BEILECTB, UX CBOMCTBAMU
¥ BO3MOKHBIMH O0JIACTSIMU TIPUMEHEHUSI.

TecHo B3auMOAEWCTBYST C JPYrUMH €CTECTBEHHBIMH HayKaMH, XHMHS CTaia
HEOTHEMJIEMOM YacTbI0 MUPOBOH KYJIbTYpPbI, HEOOXOAMMBIM YCIOBUEM YCIICITHOTO TPYia U
KU3HU KaXAoro uieHa obmiectBa. CoBpeMeHHasi XMMHUs KaK HayKa CO3UAATeNbHas, Kak
HayKa BBICOKMX TE€XHOJIOTUH HAIpaBJieHA Ha pelleHue TT00aTbHBIX MPOOJIEM YCTONUYUBOTO



pa3BUTHS YEJOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHILEBOM, SKOJOTMYECKON
0€30MacHOCTH U OXPaHbI 370POBBSI.

B cooTBeTcTBUM ¢ OOIIMMHU HENSIMU U MPUHIUIIAMUA CPEIHEro o0Iero oopa3oBaHUs
comepxkanue mnpenmera «Xumus» (10—11 kmaccel, 0a30BBIi  ypOBEHb HW3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOJITOTOBKY OOyYaromuxcs,
HEOOXOUMYI0O UM Uil BBIPAOOTKM MHMPOBO33PEHUECKMX OPUEHTHUPOB, YCIEUIHOTO
BKJIIOUEHHSI B >KM3Hb COLIMYMA, MPOJOJDKEHHsS] 00pa30BaHUs B PA3IMUYHBIX OOJACTAX, HE
CBSA3aHHBIX HEMTOCPEICTBEHHO C XUMHEH.

CocTaBisOIKUMH MTpeaMeTa «XUMHUsD SABISAIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumMus» U «OO0Ias W HEOpPraHWYeCKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJICP KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHWM MO HEOPTaHUYECKOW XUMUU
(c BKIIOYEHHMEM 3HAHMM M3 OOIIEH XWMHUU) U OpraHudeckoi xumuu. dopmupoBaHHe
JAHHOM CHUCTEMbl 3HAaHUW MpPU U3YYCHUM MpeAMeTa O0O0ECHedYrBAeT BO3MOKHOCTh
PAacCMOTpPEHHUsI BCEr0O MHOrooOpasusi BEIIECTB HAa OCHOBE OOIIMX MOHSATUN, 3aKOHOB U
TEOPUM XUMUH.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u  «OOmas u
HEOpraHuveckas XuMus» chopMHUpPOBaHA B MPOrpaMMe MO XUMHH Ha OCHOBE CHCTEMHOTO
MOAX0JIa K U3YUYCHUIO0 Y4eOHOro mMarepuaia u oOyCIOBJI€HAa UCTOPUYECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHM Ha ONPENEIEHHBIX TEOPETHUECKUX YpoBHsAX. Tak, B Kypce
OpraHUYeCKON XUMHH BEIIECTBA PACCMaTpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOpUH
CTPOCHHUSI OpPraHWYECKUX COEJUMHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUUYECKUX H
AJIIEKTPOHHBIX MPEACTABICHUA O CTpoeHHH BemlecTB. CBeneHus 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHHU — OT YIJIIE€BOJAOPOIOB JO CIOKHBIX OMOJIOTHYECKH aKTUBHBIX
coelMHEeHH. B Kypce opraHvueckoll XMMHH TMOJIYHarOT pa3BUTHE C(HOPMUPOBAHHBIE HA
YpOBHE OCHOBHOTO 0OOIIEro 00pa3oBaHus NEpPBOHAYANIbHBIE MTPEICTABICHUS O XUMUYECKOM
CBSI3H, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHSA, 0 XUMHUYECKON PEaKLUH.

[Tox HOBBIM yIJIOM 3peHHs B MpeaMeTe «XuMUs» 0a30BOr0 YPOBHS pacCMaTpHUBAETCs
M3YYCHHBIII Ha ypOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs TEOPETUUECKHM Marepuan H
(aKTOOTUYECKUE CBEICHUS O BEIIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 HeopraHu4ecKasi XUMHUsH 00yJarOIIUMCS MPE0CTABISIETCS] BO3MOKHOCTh
OCO3HaTh 3HaYEHUE MEPUOJIMYECKOT0 3aKOHA C OOLIETEOPETUYECKUX U METO/I0JIOTHYECKUX
MO3ULIUNA, TIy0XKe TMOHATh MCTOPUYECKOE H3MEHEHHE (QYHKUMUA 3TOro 3akoHa — OT
00001I1aroIeH 10 OOBACHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUNA O BaXKHEUIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U TIPUMEHEHUH, a TAKXKE€ O XHMHUUYECKUX PEaKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
nporekanus gomnosiHgercss B Kypcax 10 m 11 xiaccoB »siemMeHTaMu COJEpaHus,
UMEIOIIUMH KYJIbTYPOJIOTUYECKUN U MPUKIAAHONW XapakTep. DTU 3HAHUS CIOCOOCTBYIOT
MIOHUMAHUIO B3aUMOCBS3M XUMUU C JPYTMMH HAayKamH, pPacKpblBalOT €€ poJjib B
MO3HABATENBbHON W MPAKTUYECKOM JESTENTbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIHMTAHUIO
yBaKEHUs K MPOLleCCy TBOPYECTBA B OOJACTHU TEOPUU M TMPAKTHUUECKUX MPUIOKEHUN



XUMHUHU, IOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUYECKH OCMBICIMBATh MH()OPMALIMIO U TTPUMEHSITh
e€ I TIOTIOJHEHWs 3HAHWM, PEIICHUS MHTCIUICKTYIbHBIX M JKCIIEPUMEHTATBHBIX
MCCIIEIOBATENbCKUX 3a1a4. B 1eomM comepxanue yueOHOTO TpeaMeTa « XUMHUSD JTaHHOTO
YpOBHS ~ HM3yYCHHs]  OPHUEHTHUPOBAaHO Ha  GOpMHpOBaHHE y  OOydYarOIIHMXCS
MHPOBO33PEHUYECKOM OCHOBBI ISl TMOHMMaHuA (QuiocoPckux uaeld, TaKuxX Kak:
MaTepuajbHOE €IWHCTBO HEOPTraHWUYECKOTO W OPraHMYEeCKOro MHpa, OOYCIIOBICHHOCTH
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUM MMyTEM
DKCIIEPUMEHTA W PEUICHUS MPOTUBOPEUNH MEXKTYy HOBBIMH (DaKTaMU U TEOPETHUCCKUMU
MIPEANMOCHUIKAMHU, OCO3HAHWE PO XMMHUH B PEIICHUH DKOJOTHYECKUX MPOOJIEM, a TaKKe
pobJieM COEpEeKEHUST SHEPTreTHUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTHUN H
MaTEepHUaJoB.

B mnnane peieHusi 3ajad BOCHUTAHMSI, Pa3BUTHS M COIMATIM3AMU OO0YYarOIIUXCS
MIPUHATHIC TPOTPAaMMOM MO XUMHUHU MOAXOAbl K OMPENCIICHUIO COJICPKAHUS U MOCTPOCHUS
nmpeaMera  MpeaycMaTpuBaloT (OpMHpOBaHHE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH,
MMEIONTUX 0a30BO€ 3HAUCHME IS PA3IUYHBIX BUIOB JEATECIBHOCTH: PEIICHUS MPOOeM,
MIOMCKa, aHanu3a W 00padoTkM HMHGOPMAIUK, HEOOXOIUMBIX ISl MPUOOPETEHHUS OIIbITa
MPAKTUYECKOM M UCCIEAOBATEIBLCKON AESATEIbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B
MO3HAHUH XUMHH.

B mpaktuke npernogaBaHuss XUMHUHM KaK Ha YPOBHE OCHOBHOIO oO0Iero oOpa3oBaHus,
TaK ¥ Ha yYpPOBHE CPEIHEro OOIIero o0pa3oBaHMs, MPH OIPEACIICHUH COJepKaTeIbHON
XapaKTePUCTUKU LIS U3ydeHUs MpeaMeTa HanpaBiIeHUEM MEPBOCTEIICHHON 3HAYMMOCTH
TPAIUIIUOHHO TpHU3HAETCA (POPMHUPOBAHUE OCHOB XHMHUYECKOM HAayKHM Kak 00J1acTh
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOU ACATETbHOCTH YEJIOBEKAa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C METOAWYECKOM TOYKH 3pPEHUsS] TaKOW MOAXOI K
ONPEEICHUIO 11eJICH N3YUCHUS MPEeIMETA SABJISETCS BIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOUM TOYKE 3PEHUS TJIaBHBIMU IEISIMU U3YUEHUS MpeIMeTa « XUMUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (opMHUPOBAaHHE CHCTEMbl XMMHUYECKHX 3HAHMH KaK Ba)KHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOW JIeKaT KIHOUYEBbIC
MOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHUE S3bIKA HAYKH,
YCBOEHHUE M TMOHUMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHH MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX TTO3HAHUS BEIICCTB
M XUMHYECKHUX  pEaKIMi, HEeOOXOAMMBIX JJisi TPHOOPETCHHS  YMEHUMU
OPUEHTUPOBATHCSA B MUPE BEIIECTB M XUMHUUECKUX SIBICHUM, UMEIOIIUX MECTO B
PUPO/IC, B MPAKTUIECKON U IMOBCETHEBHOMN KU3HMU;

e pa3BUTHE YMEHUW U CIOCOOOB JEATENBLHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM XWUMUYECKOTO AKCIIEPUMEHTA, COOJIIOJEHHEM TpaBUI 0€30MacHOTO
oOpallleHHUsI C BEUIECTBAMM.



Hapsiny ¢ 3TuM, conepskaTenbHas XapakTepUCTUKa IeIeH U 3a/1a4 U3yueHUs ipeMeTa
B MpOrpaMMe MO XUMHUH YTOYHEHAa M CKOPPEKTHUPOBAHA B COOTBETCTBHHM C HOBBIMHU
OpUOPUTETAMU B CHUCTEME CpeaHero oodmero obpazoBanus. CerogHsi B MpenojaBaHUU
XUMHM B OOJbIIeH CTeneHH OTAAETCA NPEANOUYTEHHE TMPAKTUYECKOM KOMIIOHEHTE
COJIepKaHUs oOyueHwus, OpUEHTHUPOBAHHOU HAa  TOATOTOBKY  BBITYCKHUKA
o0meoOpa3oBaTeIbHOM  OpPTraHM3allMM,  BIAJCIONIET0 He  HabopoM  3HaHWH, a
(GYHKITMOHATTLHOW TPAaMOTHOCTBIO, TO €CTh CITIOCOOAMH W YMEHUSMHU aKTHBHOTO TIOyUSHUS
3HAHUU U IPUMEHEHUS X B PEAbHOM KU3HU JJI PEIICHUs TPAKTHUECKUX 3a7ad.

B cBsi3u ¢ 9TUM mpu U3yYEeHUH TpeaMeTa «XUMUS» TOMHHHUPYIOIIEEe 3HaYCHHE
NpUOOPETAIOT TaKue 1M U 33/1a4H, KaK:

aganTanus oOydYaromuxcsi K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(OpMUPOBAHUE HHTEIJIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(¢opMupoBaHrue y OOyYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOLUX YHUBEPCAJIbHOE 3HAUEHUE Ui Pa3IMYHbIX BHUJIOB JEATEIBHOCTH: PELICHUS
npo0JjieM, Moucka, aHaiusza u 00paboTku nHpOpMaIK, HEOOXOAUMBIX JIJIsi TPUOOPETEHUS
OTIBITA JIEATETHHOCTH, KOTOPasi 3aHUMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKXKE IS
OLICHKH C TIO3HMIMNA DKOJOTUYECKOW OE30MacHOCTH XapaKTepa BIHUSHUS BELIECTB U
XUMHUYECKUX MPOILIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIBbHBIX HWHTEPECOB, HHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN 00YyYaroIUXCs: CIOCOOHOCTH CAMOCTOSITEIbHO MPUOOpPETaTh HOBBIE 3HAHUS
M0 XWUMHUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BAaTh COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTHH JJisl MOMCKAa M aHaiu3a yu4eOHOW W HAay4IHO-TIOMYJISIPHOM
uH(pOpPMaLlUU XUMUYECKOTO COACPKAHMS,;

(opMupoBaHHEe M pPa3BUTHE y OOYYAIOIIMUXCS AaCCOLMATHUBHOIO M JIOTMYECKOIO
MBINUICHHSI, HAOMIOJATEIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOMUMBI, B YaCTHOCTH, TPH IUIAHUPOBAHMM W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHUE y OOy4aroumxcs yOeKIEHHOCTH B T'yMaHHUCTHYECKOW HaIPaBIEHHOCTH
XUMHHM, €€ BaXXHOW POJM B PEIICHUH TIJIO0AJbHBIX MpOoOJeM paloHaIbHOIO
MIPUPOIOTIONB30BAHUS, TTOTIOTHEHHS YHEPTETHUECKUX PECYPCOB M COXPAHEHUS TPUPOTHOTO
paBHOBECHsI, OCO3HAHHUS HEOOXOTUMOCTH OEpPeKHOT0 OTHOIICHHS K MPUPOAEC U CBOEMY
3I0POBBIO, @ TaK)Ke IMPUOOPETEHHs ONbITa HCIOJB30BAHUS TOIYYCHHBIX 3HAHUN Jis
MIPUHSTHUS TPAMOTHBIX PEIICHUIN B CUTYaIUAX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM muiane cpeaHero oOmiero oOpa3oBaHus MpeAMET «XuMHUS» 0a30BOro
YPOBHS BXOJHUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYyUYHBIE MTPEIMETHIY.

OOmiee YWCIO YacoB, OTBENEHHBIX ISl W3YYCHHUS XUMUU, Ha 0a30BOM YpOBHE
cpemHero obmero oOpa3oBanus, cocTaBiseT 68 wacoB: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 4ac B Hezeno).



COJEPKXAHUE OBYYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMHUM

[IpenMer oOpraHMvecKod XUMHUHU: €€ BO3HMKHOBEHHME, pa3BUTHE W 3HAYEHUE B
NOJIYYEHUH HOBBIX BEIIECTB U MATEPUANIOB. T€OpUsl CTPOEHUS OPTaHUYECKUX COCAUHEHHI
A. M. bytnepoBa, e€ ocHoBHbIe TOJOXKeHUS. CTpyKTypHBbIE (HOPMYJIBI OPraHUYECKUX
BemiecTB. ['omonorus, nzoMepus. XUMHUYECKAsT CBA3b B OPTraHUYECKUX COCIUHEHUSIX —
OJIMHApHbBIC U KPaTHBIE CBSI3H.

[IpeacraBnenne o kinaccupUKAMK  OpraHUYecKux BemlecTB. Homenkmarypa
OpTraHUYECKUX COCIMHEHUHN (CHUCTEMaTUyecKas) W TPUBUAILHBIC HA3BaHUSA BaKHEHIINX
IIPEACTABUTENIEN KIIACCOB OPTAaHUYECKUX BEILIECTB.

DKCNEPUMEHTAIBHBIE METO/IbI U3YUEHHUS BEMIECTB U UX MPEBPALICHUI: O3HAKOMIICHUE
c oOpaslaMu OpraHMYEeCKHMX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCIMPOBAHUE
MOJIEKYJI OPTraHUYECKUX BEIECTB, HAOIIO/ICHUE M OMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB
[0 TPEBpAIICHUIO OPraHUYECKUX BEIIECTB MPHU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAA. MeTaH U 3TaH — HpOCTeuIne
MPEACTABUTENM AIKAHOB: (PU3MYECKUEe M XMMHYECKHUE CBOWCTBA (pEaKIMU 3aMEIICHHs U
TOPEHMUs ), HAXOXKJEHHE B MPUPOJIE, TOJIyYEeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJOTHMYECKMU PAd. OTUIECH U MNPONWIEH —
MPOCTEUIINE TPEACTABUTENHN AJIKEHOB: (DU3MYECKHE W XUMHUYECKHUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApAaTallMd, OKUCICHUS W  IOJUMEpHU3alun),
MOJyYEHUE U IPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u  MerwiOyrtagueH-1,3: cTpoeHue, BaXKHEUIINE
XUMUYECKHEe CBOMCTBA (peakius nojuMmepuszanun). [loydeHne CHHTETHYECKOTo KayuyKa 1
PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psii. AILETHIEH —
MPOCTEHIIIMN TIPEACTABUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (PU3MUECKHEe W XUMUYECKHUE
CBOMCTBA (peaklMy TUAPUPOBAHUS, TAIIOTEHUPOBAHUSI, THIpATALIUK, TOPEHUS), TTOTYyUYECHHUE
Y IPUMEHEHUE.

Apensl. bensoin: cocraB, cTpoenue, GU3NIECKUE U XUMUYECKHE CBOMCTBA (peakIuu
raJIOTEHUPOBAHMS 1 HUTPOBAHUSA), IOIYyYEHUE U TpUMEHEHUE. Tonyon: cocmas, cmpoenue,
Qusuyeckue U XuMuyeckue Cce0UCmea (peakyuu 2ailo02eHUpo8aHus U HUMpPOBAHUS),
nonyyenue u npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHdeckass CBS3b MEKIY
YIJIEBOAOPOAAMU, MPUHAJIEKAIIUMH K PA3TUYHBIM KJIaCcCaM.



[IpupoaHbie UCTOYHUKH YIiIeBOJOpoAoB. [Ipupoanbiii ra3 M momyTHble He(TSHbIE
razpl. Hegth u €€ mpoucxoxnaenue. CrnocoObl nepepaboTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMuueckuii, KaTanmuThueckuil), nuponus. I[lpomykTel mnepepaboTku HePTH, UX
MIPUMEHEHUE B NPOMBIIIJIEHHOCTY W B ObITy. KameHHbI yroiab W MPOIYKTHI €ro
nepepadOTKH.

DKCneprUMEHTAIbHBIE METO bl M3YUYEHHUSI BEUIECTB U X MPEBPALICHUN: 03HAKOMIICHHE
c oOpasuaMM IUIAaCTMACC, KaydyKoB M pe3uHbl, Kosuiekiuu «Hedpts» u  «Yromby,
MOJEIIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB W  TajJOr€HONPOM3BOJHBIX, IPOBEACHUE
[PaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WJIM MPOJIYKTa PEAKIUU 1O U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 MUCXOAHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudyeckune coeJHHEHUS

[IpenenbHble OHOATOMHBIE CIIUPTHI. METaHOT W 3TAHON: CTpOoeHUe, (PU3MYECKUue U
XUMUYECKUE CBOMCTBa (peakiuu C AaKTUBHBIMM METaJUIaMH, TajJOTr€HOBOJAOPOJIaMU,
ropeHue), NpuMeHeHne. BomopojHbie CBS3M MEXKIy MOJIEKyJIaMu crnupToB. JleicTBue
METaHOJIa U 3TaHOJIa Ha OPTraHU3M YEeJIOBEKA.

MHOroaToMHbI€ CHHUPTHI. ITUICHIJIMKOIbL W TJIULEPUH: CTPOCHUE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJECMCTBUE CO IIEJTOYHBIMU METAJJIaMHU, KadyeCTBEHHas
peakiusi Ha MHOTOATOMHbIE CHUpPThI). [lelicTBME Ha opraHu3M uyesoBeka. l[IpumMeHenue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

®deHOoM: CTpOeHUE MOJEKYJbl, (PU3UUYECKHEe M XUMHYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denona.

Anpaerunbl U xemouwvl. DOpManbIETHa, areTalbIeTHa: CTPOCHHUE, (PU3UUECKHE U
XUMHUYECKHUE CBOMCTBA (pEaKlUU OKHUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIHH ),
MOJIyYEHHUE U IPUMEHEHHE.

OnIHOOCHOBHBIE TMpeeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAss U YKCyCHas
KHCJIOTBI: CTpOoeHue, (pU3ndecKne U XMMHYECKHE CBOMCTBA (CBOMCTBa, OOITME TS Kiacca
KHCIIOT, peaKius dTepuduKaiim), mojaydyeHue u npuMenenrne. CTeapuHoOBas W OJIEUHOBAS
KHUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KApOOHOBBIX KHUCIOT. MbUTa Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble 3GUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorudeckast poib KUPOB.

VYrieBoapl: cocraB, Kiaccu(ukaiuys yriaeBoAoB (MOHO-, JTU- W TOJHCAXapuibl).
['mroko3a — mpocTeinii MOHOCaxapul: 0COOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, (pU3nyecKue u
XUMHUYECKHe CBOMCTBA (B3auMoelcTeue ¢ ruapokcuaom meau(ll), okuciaenne aMmmuagyHbIM
pacTBopoM okcuaa cepedpa(l), BoccTtaHOBIEHHE, OPOKEHHE TIJIFOKO3bI), HaXOXJICHUE B
npupojie, TpPUMEHEHHe, Ouosormdeckas poib. Dotocunte3. Dpykroza Kak H30MeEp
[JIFOKO3BI.




Kpaxman u memnono3a Kak MnpupojHble mnoiaumepbl. CTpoeHue Kpaxmana u
1esuosio3bl. du3nueckue U XMMHYECKUE CBOWMCTBA KpaxMmaia (THApPOJIN3, KaueCTBEHHas
peaKiusi C UOJOM).

DKCIepUMEHTAIbHBIE METO/Ibl U3yUCHUS BEIIECTB M UX IPEBPAIICHUIA: MPOBEIACHHE,
HAOJII0/ICHUE W OMHCAHHME JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUeCTBEHHBIC
peaKIuy OJJHOATOMHBIX CIIUPTOB (OKHCIeHHEe dTaHoja okcuaom meau(ll)), MHOroaToMHBIX
CIIUPTOB (B3auMOJIEHCTBHE TiHIIepuHa ¢ ruapokcuaoM meau(ll)), anpaernnos (oKuciIeHUE
aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l) u runpoxcumom meau(ll), B3aumonericTBue
Kpaxmaja ¢ HOAOM), MPOBEACHUE MPaKTUYECKOW padOTHI: CBOWCTBA PAcCTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérneie 3a1aun.

Boluucienus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOIHOTO BEIECTBA MJIM MPOIYKTa PEaKlUy MO U3BECTHBIM Macce, 00bEMY, KOINIECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIINN).

A3zoTcoiepKalie OpraHn4eckie COeAMHEHN.

AMMHOKHCIIOTBI Kak aM(OTepHblE OpraHWYECKUe coeluHeHus. Duznyeckue u
XUMHUYECKHUE CBOMCTBA aMHHOKHUCIOT (Ha Ipumepe TiuiuHa). buonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuast.

benku xak mpupoaHBIe BEICOKOMOJIEKYJISIpHBIC coemnHeHus. [lepBruuHas, BTOpUYIHAS U
TPETUYHAsI CTPYKTypa OeiaKkoB. XMMHYECKHE CBOWCTBA OEJIKOB: THAPOJIH3, JCHATYpallus,
KaueCTBEHHBIC PEAKIIUU Ha OCJIKH.

DKcrepuMeHTATbHBIE METOABl M3YUYCHHS BEIIECTB U UX MPEBPAIICHUIA: HAOTIOACHNUE U
OMHCaHWe JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HATPEBAaHHH, IIBETHHIC
peakiuu OeIKOB.

BroicokoMouieKkyJsIpHbIE COeTMHEHUST

OcHOBHBIE TIOHSITUSI XUMUU BHICOKOMOJIEKYJISIPHBIX COSIMHEHHI: MOHOMED, TMOJUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb MOJMMEPHU3aIH, CPEIHssT MOJIeKyisipHas Macca. OCHOBHBIE
METOJIbI ~ CHHTE3a  BBICOKOMOJCKYJSPHBIX  COCAWHEHWH —  TIONUMEpU3alus |
MTOJIMKOH ICHCAITHS.

DKCneprUMEHTAIbHBIE METO bl H3YUYCHHUsSI BEIIECTB U X MPEBPAICHUN: 03HAKOMIICHHE
¢ o0OpasiaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXNpeIMETHBIX CBSI3€M MPU W3YYEHWH OpraHnydeckod xumuu B 10
KJIACCE OCYIIECTBISICTCS 4Yepe3 MHCIOJIb30BAHME KakKk OOLIUMX €CTeCTBEHHO-HAYYHbIX
MOHSATUN, TaK W TIOHSATHUH, SBISIOMIUXCS CUCTEMHBIMH IS OTACNIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTecCTBEeHHO-HAY4YHBIE MOHATHUA: SIBJIEHUE, HAYYHBIM (haKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, Kiaccudukanus, NEPUOJUYHOCTb, HAONIOJCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJICIMPOBAHHE.



dusnka: Marepus, dHEPrHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYeCKUi
YpPOBEHb, BEIIECTBO, TeElO, O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, (DU3UYECKHUE
BEJIMYMHBI ¥ SJMHUIIBI UX U3MEPEHHUSL.

buonorus: kinerka, opranusm, 6uocdepa, 0OMEH BELIECTB B OpraHuzMe, GOTOCHUHTE3,
OHMOJIOTUYECKH aKTUBHBIC BEIIECTBA (OCIKU, YTIIEBOIBL, YKUPBI, PEPMEHTHI).

["eorpadus: MuUHEpabl, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, PECYPCHI.

TexHoyorus: mNUIIEBBIE MPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IHTAHUS, MOIOIINE
CpEeACTBa, ICKAPCTBEHHBIE U KOCMETHUYECKUE TIPETIapaThl, MaTEpPHUAaJIbl U3 UCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XuMHuueckuil 3neMeHT. AToM. fnpo aroma, u30TONBL. DJIEKTPOHHAs OO0O0JIOYKA.
DHEepreTHUeCKHe YypPOBHHU, IOIYyPOBHU. ATOMHBIE oOpOWTanmu, S-, P-, d- DIEMEHTHI.
OcoOeHHOCTH pachpe/esieHusl 3JEKTPOHOB MO OpOUTaIsIM B aromMax 3JEMEHTOB IEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHASI KOH(PUTypaLIHsl aTOMOB.

Ilepnognueckuit 3akoH u Ilepmogmyeckas cucrtema Xxumuyeckux anemeHros I, H.
MenpneneeBa. CBs3p NEPHOAUYECKOTO 3aKOHA U IIepMOIMYECKON CUCTEMBI XUMHYECKHUX
anemeHTtoB J[. WM. MengeneeBa ¢ COBPEMEHHOM TEOPUENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XHUMHYECKMX DJIEMEHTOB U 00pa3yemblX HMH
IPOCTBIX M CJIOKHBIX BELIECTB IO TpynnaM M NEpUoAaM. 3HAYEHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XMMHUUYECKas CBSI3b. BHUIBI XMMHUYECKOW CBSA3U (KOBAJICHTHAS
HEeNoJIsIpHAasT W TOJSpHAs, HWOHHAs, MeTaJyiMueckas). MexaHu3Mbl 00pa3oBaHus
KOBQJICHTHON XUMHUYECKOW CBsA3U (OOMEHHBI W JOHOPHO-aKIENTOpHBIN). Bomopoanas
CBsI3b. BaJIGHTHOCTB. DNEKTPOOTpULATENBHOCTh. CTENeHb OKUCHEHUA. VIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIEeCTBA. TUIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB OT
TUIA KPUCTAJUINYECKON PELIETKMU.

[lonarue o aucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIs BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHWyeckux coenuHeHuil. HomeHkiaTypa HEOpraHWYeCKUX
BelleCcTB. ['eHeTnueckas CBA3b HEOPTAaHUYECKUX BELIECTB, MPUHAICKAIINX K PA3JIUYHBIM
KJIaccam.

Xumnueckas peakius. Kinaccudukanus XuMUYECKUX peakiuil B HEOPTaHUYECKOU U
OpraHMYeCKON XUMHUHU. 3aKOH COXPAaHEHHS MAacChl BELIECTB, 3aKOH COXPAaHEHHUS U
IIPEBPAILEHUS] SHEPTUN NP XUMAYECKUX PEAKLIUSX.



CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT Pa3iN4HbIX (PakTopoB. OOpaTUMbIE PEaAKIIHH.
Xumundeckoe paBHoBecue. DakToOpsl, BIUAIOLIIME HA COCTOSTHUE XUMHUYECKOTO PABHOBECHSI.
[Tpunnun Jle [latemnbe.

DnekTponutrueckas nuccouuanus. CunbHble U ciadble 3JeKTpoauThl. Cpella BOAHBIX
pPacTBOPOB BEWIECTB: KHUCIasl, HEUTpaJIbHAas, IEJIOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METObI U3YUYEHHUSI BEILIECTB U X MPEBPAILCHUIN: 1€MOHCTpaLUs
tabmui «lleproauyeckas cuctema xumMudeckux anemMeHToB /. . MenaeneeBa», usyuenue
MOJIeTeH KPHUCTANIMYECKUX PEMIETOK, HAOIIOCHUE W ONUCAHHUE JEMOHCTPAIMOHHBIX M
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOJOPOAa B MPUCYTCTBUH KaTalM3aTopa,
ONPENIECIICHUE CPENIbl PACTBOPOB BEMIECTB C TOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOPA,
peakiMi MOHHOTO OOMEHa), MPOBEJACHUE MpPaKTUYeCKON paboThl «BiusHHMe pa3iuyHBIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIUNY.

PacuérHble 3anaumn.

Pacuérel Mo ypaBHEHUSIM XMMHUYECKHX PEAKUIH, B TOM YHCIEC TEPMOXHUMHUYECKHE
pPacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MAcCCOBas JI0JIS BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnmer. Ilonoxxenue HemetaioB B Ilepmogumueckodt cucremMe XHMUYECKHX
sanementoB J[. 1. MenzeneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. DU3MYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTpPONHS HEMETAUIOB (Ha MpuUMepe KHCIopoaa, cepbl, ¢ocdopa u
yriiepoaa).

XUMUYECKHE CBOMCTBA BaXXHEUIIINX HEMETAJUIOB (TrajoreHoB, cephl, a3oTa, (pocdopa,
yriepoga W KpEMHHUSI) U UX COEJUHEHHM (OKCHUIOB, KHCIOPOJACOJEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnsl. [lonoxxenne metamios B [lepuoanueckon cucteMe XMMAYECKUX 3JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK ATOMOB METAJIJIOB.
O6mue ¢usmyeckue cpoiicTBa MeTaiioB. CrulaBbl METAUIOB. DJIEKTPOXUMHUYECKUN Pl
HANPSHKEHUN METAJUIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX METAJIJIOB (HATpWM, KaJlUi, KaJbI[Ui, MarHui,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO61ue crocoObl MoyueHus: MeTauioB. [[pumMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCIEepUMEHTANbHBIE METOJIbI M3YYEHHUs BEIIECTB M HMX IMPEBpAICHUM: H3ydCHHUE
KOJUIEKITUU «MeTaJlIbl M CIUIaBb», 00Pa3I[0B HEMETAJUIOB, PEIICHUE DKCIEPUMEHTAITBHBIX
3amay, HaAOMIOJEHWE W ONUCAaHUE JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OTBITOB
(B3auMOJEHCTBHE THUJPOKCHUJIA aAIOMUHUS C pacTBOpaMU KHUCJIOT U  IIEJIOYEeH,
KauyeCTBEHHbIE PEAKIIMU HA KaTHOHBI METAJUIOB).

Pacuérnrlie 3agaun.

Pacuéter Macchl BemecTBa Wi 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM O00BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMHM BEMIECTB, PAc4YEThl MacChl



(oOBEMa, KoJIMYecTBa BELIECTBA) MPOAYKTOB PEAKIMM, €CIM OJHO M3 BEIECTB HMMEET
IPUMECH.

XuMHuA U KU3Hb

Ponp xumMum B o0OecneYeHUH HKOJOTUYUECKOH, HHEPreTUUeCKOM U MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIMHEIL. [IOHATHE O Hay4YHBIX METO/AaX MO3HAHMS BEIIECTB U
XUMHYECKUX PEAKLIHMN.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUNAX TPOMBIIUIEHHOTO MOJIYYSHUS
BKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAJIOB: BAKHEHIINE CTPOUTEIIBHBIE MaTepHUallbl,
KOHCTPYKI[MOHHBIE MaTEPHUabl, KPACKU, CTEKJIO, KEPAMHUKA, MATEPHUAJIBI I DJICKTPOHHUKH,
HaHOMAaTepHalibl, OpPraHMUYECKUE U MUHEpPaIbHbIEC YIOOPEHMUSL.

XVMHSI U 30POBBE YEJIOBEKA: MPABUJIA UCIOJIb30BaHMS JICKAPCTBEHHBIX MPENapaToB,
npaBuia O€30IacHOr0 MCIOJIb30BaHUS IpenaparoB OBITOBOM XWMHHM B IOBCEIHEBHOMN
AKU3HH.

MexnpeaMeTHbIe CB3H.

Peanuzanus MeXNpeaIMETHBIX CBA3€M NpU HU3YYEHUH OOIIeH M HEOpraHUYecKOu
xumMud B 11 Kijacce ocCyliecTBIsIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-
HAy4YHbIX MOHATUH, TaK U MOHATUH, SBJIAIOIMIMXCA CUCTEMHBIMU JJIS OTJIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [TUKJIA.

OO1Iue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4dHbIM (akT, rUIOTE3a, 3aKOH, TEOpHs,
aHaJlu3, CHUHTE3, KJacCU(pUKauus, NEepUOJAUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, SBJICHUE.

®u3uka: MaTepusi, SHEPIrUs, Macca, aToOM, dJIEKTPOH, TPOTOH, HEUTPOH, HUOH, U30TOIL,
PaAMOAKTUBHOCTh, MOJEKYJa, HHEPreTUYECKUd YypOBEHb, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIeCTBA, (PU3MUECKHE BEIMYMHBI M EIUHUIBI X H3MEPEHHUS,
CKOpOCTb.

buonorus: kierka, opraHusm, 3KocucTteMa, ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHbBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbI, OJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHUYECKass MPOMBILUIEHHOCTb, METAJUIYprusi, IPOU3BOACTBO

CTPOUTCIIBHBIX MaTcpHUaiosB, CEIbCKOXO03SMCTBEHHOC IIpOnU3BOACTBO, mumeBas
IMPOMBIIIJIICHHOCTD, (bapMaLICBTI/I‘IeCKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMETHUUCCKUX
ImperaparTos, ITPON3BOACTBO KOHCTPYKIMOHHBIX MaTCpHajoB, QJICKTPOHHAA

IIPOMBINIIICHHOCTh, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
mporpaMM  CpemHero o0mero oOpa3oBaHus (JTUYHOCTHBIM, METAlpEIMETHBIM U
npeaMeTHbiM).  HaydyHo-mMeToguueckoil OCHOBOM  Juisi  pa3pabOTKU  IUIAHHUPYEMbBIX
pE3yNbTaTOB OCBOEHHUS IMPOTrpaMM CpEIHEro OO0IIero oO0pa3oBaHUs SBISETCS CHUCTEMHO-
JEeSTeTbHOCTHBIN TTOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIHFHOCTHBIM MOJIX0J0M B CTPYKTYpPE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS MpeameTa «XUMHUs» Ha YPOBHE CpPEIHEro oO0uIero oOpa3zoBaHMs
BBIJICJICHBI CJIEIYIONIUE COCTABIISIFOIIHE:

OCO3HaHUE 00YUYaAIOIIUMHUCS POCCUNUCKON TPaXKIaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOMPEICIICHHIO;

HaJU4He MOTHBAINH K O0yUCHHUIO;

LIEJICHANPABJICHHOE PpPAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOIIMUXCsl PYKOBOJICTBOBATHCS B CBOCH JCSATEIHHOCTH
IIEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAMHM, MPUCYIIMUMH IEJIOCTHON CHUCTEME XHUMHUYECKOTO
oOpa3oBaHus;

HAJIM4YUE MPABOCO3HAHUS IKOJIOTHYECKOW KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH II€NIU U
CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUSA TpenMeTa «XUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH W BOCIUTATEIBHOW JEATETLHOCTH B COOTBETCTBHM C TyMaHUCTHYCCKUMH,
COIMOKYJBTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSAMH W HJACATaMH POCCHHCKOTO
TPaKJAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMAMHU M TPaBUJIAMH TOBEICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCAaM  CaMOTIO3HAHMS, CAaMOPa3BUTUS W  HPABCTBEHHOTO
CTAHOBJICHUSI JIMUHOCTU O0YYarOIITUXCSI.

JIngyHOCTHBIE ~ pe3yibTaThl ~ OCBOGHUSI  TpeaMera  «XHUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTH OTIBITA ITO3HABATECIIBHON U MTPAKTUYECKOMN JACATEITHHOCTH 00YUYaIOIINXCS
0 peau3aluy MPUHATHIX B 0OIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HAHUS OOYYAIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIIpaB W 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M ITPABOIOPSJIKY;

MIPEICTABJICHUS] O COIMAIBHBIX HOPMaxX W MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH TPH CO3JaHUH YYCOHBIX
IPOEKTOB, pEIIEHUH Y4YEeOHBIX M TO3HABATENbHBIX 33J]]a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHAJIKU3E PA3TMYHBIX BUIOB YU€OHOH AESATENbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OT€YECTBEHHOMN
XUMUH;

yBaKEHUS K IMPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAaHUSA TOr0, YTO JOCTWXKEHUS HAyKH €CTh pe3yjibTaT JJIATEIbHBIX
HaOJI0JICHUM, KPOIIOTIMBBIX SKCIEPUMEHTAIIBHBIX MOUCKOB, MOCTOSHHOTO TPyAa YYEHBIX U
MIPAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHUBOB B IOJIYYEHHH U TMOCJIEAYIOIIEM AHAJIN3E
uH(}OpMAIUHU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallMU, CBS3aHHbICE C XUMHUYECKUMH SIBICHUSMHU, U
MIPUHAMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHUE U MOCTYNKH CBOMX TOBApPHILEH C MO3ULUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TMOCJICICTBUIN ATUX MOCTYIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LIEHHOCTEH 370pOoBOro M 0Oe30macHOro o0Opas3a >KU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILEHUS K COOCTBEHHOMY (DPM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUS TIpaBUJl 0€30MacHOTO OOpalIeHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIILHOCTH;

MMOHMMAHUSl 1IEHHOCTU TMPaBWI HHAUBUIYAIHHOTO W KOJJIEKTUBHOIO 0€30MacHOTo
MOBEJICHUS B CUTYALUSIX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

OCO3HaHMS MOCJEACTBUI U HEMPUATUS BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJI,
HAapKOTUKOB, KYpEeHHUs);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENHLCKOU JCSTEIBHOCTH,
OOIIIECTBEHHO TOJIE3HON, TBOPUECKON U APYTUX BUIAX JACATEIHHOCTH;

YCTAHOBKM HAa aKTHUBHOE YYaCTHUE B PEIICHUM NPAKTHUYECKUX 3a/]ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3yYEHHUIO Tpodeccuil pa3IudyHoro pojaa, B TOM YUCIE Ha
OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHU;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTHM K OCO3HAHHOMY BBIOOPDY MHAMBUIAYAJIbHON TPAeKTOPUH OOpa3OBaHMUs,
Oynymeid mnpodeccud W peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHHUSA:

HKOJIOTMYECKH  1€71ecOo00pa3HOro  OTHOLIEHUS K MpHUpPOAE, KaK HCTOYHHKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;



NOHUMaHUSl  TJIOOATBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOsieM,  BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE NMTPUPOTHON U COLMATILHOW CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSL JIOCTHKEHUN XUMUU IS PEIICHUs
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHUS IEUCTBUM, IPUHOCAIIMX BPEI OKPYKAOLIEH IPUPOIHOU cpelie,
YMEHUS IIPOTHO3UPOBATh HEeOJIaronpusTHbIC AKOJIOTUYECKHUE MOCJIEACTBUSA
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HX;

HaJIM4YUsl Pa3BUTOTO DKOJOTHYECKOTO MBIIUIEHUS, DKOJOTHUYECKOU KYJbTYPBI, OIBITA
NEATEIIBHOCTH JKOJIOTMYECKOM HAIPABIICHHOCTH, YMEHHsSI PYKOBOJCTBOBAaTbCS HMH B
MO3HABATEIbHON, KOMMYHHUKATUBHOM M COIMAIBHON MPaKTUKE, CIOCOOHOCTH W YMEHUS
aKTUBHO MPOTHUBOCTOSATH UJCOJIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(hOPMUPOBAHHOCTU MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs CHEUU(PUKU XUMHUHM KaK HayKd, OCO3HaHMs €€ poju B (HPOpPMUPOBAHUU
palOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JIaHUU IIEJIOCTHOTO TPEJCTaBICHUs 00
OKPYKAIOLIEM MHpE KAaK O E€IMHCTBE MPUPOABI U YEJIOBEKA, B IIO3HAHWUU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEKJIEHHOCTU B 0COOOW 3HAYMMOCTH XMMHH JJIsI COBPEMEHHOW LIMBUIIM3ALUU: B €€
T'YMaHUCTHYECKOW HANpPaBICHHOCTH M BaXXHOM POJM B CO3JaHUU HOBOM  0asbl
MaTepUaJbHOW KYJBTYpbl, PEIIEHUU TJI00aNbHBIX NPOOJIEM YCTOMUMBOIO Ppa3BUTHS
YeJIOBEUECTBA — ChIPHEBOM, SHEPIeTUUECKOW, MUIIEBON U IKOJIOTrMYECKOil 0€30MMacHOCTH, B
Pa3BUTHUM MEAMIMHBI, OOECHEUYEHUH YCJIOBHM YCHEIIHOTO TpyJda U HKOJIOTHYECKU
KOM(OPTHOM JKU3HU KaXA0T0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: I[IOHMMAaHHs CYIIHOCTH METOAOB ITO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIIOJIb30BATh MOJy4yaeMble 3HAHUS
JUIsl aHaiu3a M OOBSCHEHHMS SIBJICHUN OKPYXKAIOIIEr0 MHUpPAa M TMPOUCXOISAIIMX B HEM
M3MEHEHUH, YMEHHUs JieslaTh 0OOCHOBAHHBIE 3aKJIIOYEHHUS HA OCHOBE HAy4YHbBIX (PAKTOB U
VMMEIOLIMXCS JAHHBIX C LENbIO MTOJYy4YEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHUE 3HAHMS AJIs PEIICHUs
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIBbCKOMN NESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYECHUIO HOBBIX 3HAHUM II0 XHMHMH B COOTBETCTBHM C >KU3HECHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3iuuHbIX cdepax mnpodeccuoHaaIbHOM
NEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble Pe3ybTaTbl OCBOEHUSI y4eOHOTO MpeaMeTa «XHUMHs» Ha YPOBHE
CpelHero oo1ero oopa3oBaHus BKIKOYAIOT:



3HAYUMBIE 711 (DOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOITUXCS MEXKIUCITUTIIMHAPHbBIE
(MeXTpeAMeTHbIE) O0IIeHAYYHbIC MOHITHS, OTPAXKAIOIIHUE 1IEIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U crielu(puKy METOJO0B MMO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHUA, SBJIICHHE, MPOIECC, CUCTEMA, HAyYHBIH (HaKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U
Ipyrue);

yHUBEpCAJIbHbIC  y4eOHbIe  JeMcTBUS  (TTO3HABaTeIbHbIE, KOMMYHHKATHBHBIC,
peryisaTuBHBIE), obecreunBaronye (HopMupoBanue (YHKIIMOHAIBHON TPAMOTHOCTH U
COIMAJIbHOM KOMIIETEHIIMU 00Yy4YaroIIuXCs;

CIIOCOOHOCTh  OOYYAIOUIMXCA HMCIOJb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MHPOBO33pPEHUYECKUE 3HAHUS M yYHUBEpCaJbHbIC YUeOHBIC JCHCTBHUS B MO3HABATCIBHOM M
COILMAJILHOM MTPaKTHUKE.

MertanpenMeTHbIE pe3yJbTaThl OTPaXXalOT OBJAJEHUE YHUBEPCAIbHBIMU YUEOHBIMU
MM03HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU JIECTBUSIMU

1) 6a30Bble JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITENIbHO (hOPMYJHUPOBATh M aKTyalIM3UPOBaTh IPOOJEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATh IENN ACSITEIBLHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTAThI ICITEIBHOCTH C TOCTABICHHBIMU 1IEIISIMU;

HCII0JIb30BaTh MPU OCBOCHWU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIJICHUS — BBIJICIATH
XapakTepHble MPHU3HAKU TOHSITUM M YCTAHABJIMBATh WX B3aHMMOCBSA3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (PaKTOB U SIBJICHUIA;

BBHIOMpATh OCHOBAaHUS U KPUTEPUM I KJIACCU(UKAIUU BEIIECTB U XUMHUYECKHUX
pEaKLNi;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY MU3YyUaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJIEeHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJOTHH),
BBISBJISITh  3aKOHOMEPHOCTM W TPOTUBOPEYUST B  PaACCMATPUBAECMBIX  SBJICHUSX,
(hOpMyYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TMPOLECCE I[IO3HAHUSA, WCIOJIb3yeMble B XHMHUU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BLIBATh MOJCIBHBIC MPEACTABICHUS — XHMHYCCKUM 3HAK
(cuMBOJI) BJeMEHTa, XUMH4YecKas (opMylia, ypaBHEHHE XUMHYECKOW peakiuu — TpHu
pelieHnd Y4eOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIE
MOJIEIbHBIE MPECTABICHHUS JJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJ/IOB HAyYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHi;

dbopmynupoBaTh LEIW M 3a7a4d HCCIEIOBAaHMS, HCIOJb30BaTh ITOCTABIICHHBIC M
CaMOCTOSITEIIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA TO3HAHUS M
OCHOBBI 1JI1 (POPMHUPOBAHUSI TUIIOTE3Bl IO TMPOBEPKE NPABWIBHOCTH BBICKA3BIBAEMBIX
CYX/ICHUU;



BJAJI€Th HAaBbIKAMU CAMOCTOSITENIBHOIO IUIAHUPOBAHUS U IPOBEACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPLUIEHCTBOBaTbH yMEHHUsS HAOMOJaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3ysbTar, (POpMyIHpOBaTh OOOOLIEHHSI U BBIBOJBI
OTHOCHUTENFHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIEIOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTY€T O TpoieNIaHHON paboTe;

IpUoOpeTaTh OMNBIT YUYEHUYECKOM HCCIIENOBATEIbCKONM U NMPOEKTHOU JEATENbHOCTH,
IPOSIBIATh CHOCOOHOCTh M F'OTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOAO0B ITO3HAHMUS.

3) paGora ¢ uHpopManmen:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HH(opManuu (Hay4yHO-TIOMYJspHAS
JUTEepaTypa XUMHUYECKOIO COJEp)KaHus, CIpaBOYHblE mocobus, pecypcbl WHTepHera),
aHAJIM3UPOBATh MH(POPMALMIO Pa3IMYHBIX BUJAOB M (OpPM MpPEACTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

(opMyIHpOBaTH 3aIPOCHl U MPHUMEHATh Pa3jIM4HbIE METOJbl IPU TMOHUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoodpeTaTh OTIBIT UCTIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMAJIbHYIO (QOpMY MpeACTaBiICHUs HHGOPMALINH
(cxemsl, rpauKy, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAay4YHBIH $3bIK B KaueCTBE CpEACTBAa MpH padboTe C XUMUYECKOU
uH(popMaIuen: TpPUMEHITh MEXKIpeaMeTHbIe ((hU3HUecKrue W MaTeMaTUYECKHE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIITHOCTH.

OByajeHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSMM:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ JUallora /WM
JIUCKYCCHUH, BBICKA3bIBaTh HAEHU, (POPMYJIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

BBICTYNaTh C MpE3eHTAallMel  pe3ylbTaTOB  IMO3HABATEIILHOM  JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIIOJHEHUH
XUMHUYECKOTO OKCIIEPUMEHTa, MPAKTHUYECKOM padOThl MO HCCIEAOBAHHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peajM3aluy Y4eOHOro mnpoekra U (HOpMyJIHpPOBATh BBIBOABI IO
pe3ysibTaTaM NPOBEAEHHBIX MCCICAOBAHUN IIYTEM COIVIACOBAHUS IIO3MLMN B XOJIE
00CyXeHusI 1 0OMEHa MHEHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBUSIMH:

CaMOCTOSITENIbHO ~ IUIAHUPOBAaThb W OCYHIECTBIISATh  CBOIO  IMO3HABATEJIbHYIO
NEeSTENBHOCTD, ONpeess e€ Lelu U 3aa4i, KOHTPOJIUPOBATh U IO Mepe HEOOXOUMOCTH
KOPPEKTUPOBATh MpeJlaraéMblii aNrOpuTM JACUCTBMHA TNpU BBIIOJIHEHUU YYEOHBIX H
UCCIIEIOBATELCKUX 3a/a4, BbIOMpaTh Hanbosee 3(PGeKTUBHBIA CHOCOO MX PEIICHUs C
y4€TOM MOITYUYESHHsI HOBBIX 3HaHUH O BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.



HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHbIE PE3YIbTATHI OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOM COCTaBJISIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SBJICHUN TPUPOABI, B (POpMUPOBAHUH
MBIIUICHUS] U KYJIBTYPbl JTUYHOCTH, €€ (QYyHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOIUMON AJIs
pEelIeHUs] TPAKTUYECKUX 3aJad M 3KOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHUMN, KOTOpas BKIIIOYAET: OCHOBOIOJIATAOUINE
MOHATUSL (XMMUYECKUM HJIIEMEHT, aTOM, OJJICKTPOHHas 000J0YkKa aroma, MOJIEKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BEépHyTass W COKpamliéHHas), MOJb, MOJISIpHAsE Macca, MOJISIPHBIA O0BEM, YTIIEPOAHBIM
ckeneT, (yHKIMOHAJIbHAs TPYIIa, pajuKan, U30MEpHsi, U30MEpbl, TOMOJOTUYECKUNA PH/I,
TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI U a30TCOAEPIKAIIUE COCMHEHNSI, MOHOMED, ITOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI); TEOPUM M 3aKOHBI (Teopus
CTPOCHMSI OpraHnueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMUMHUU; MUPOBO33PEHUECKUE 3HAHUS, JIeKAIINE B
OCHOBE  IOHMMaHUs MPUYUHHOCTH U  CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHIA,
(dakToNOrMuecKue CBEACHHUA O CBOMCTBaX, COCTaBe, TMOJIY4YeHHMH U 0e301macHOM
WCIOJB30BAaHUM  B@XXHEUIIUX OpPraHMYECKUX BEIIECTB B OBITY M MOPaKTUUYECKOM
NEeSATENbHOCTH YEJIOBEKa;

c(hOPMUPOBAHHOCTh ~YMEHHMH  BBISBIIATH  XapaKTEpHbIE MPU3HAKK  TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIHUE MOHATHS IIPU OMKUCAHUUN
COCTaBa, CTPOEHHUS U NIPEBPALLIECHUNA OPraHUYECKUX COCTUHECHUM;

c(OPMUPOBAHHOCTh ~ YMEHHMM  HCMONB30BATh  XUMHUYECKYID  CUMBOJMKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (dopmyn
OpPraHUYECKUX BEIIECTB M YPAaBHEHUN XHMHUYECKHUX PEAKLUHM, H3TOTaBIUBaTh MOJCIH
MOJIEKYJ  OPraHMYeCKHMX  BEIIECTB  JUIsl  WJUIIOCTPAllMM  MX  XHUMHUYECKOro U
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh ~ YMEHUW  YCTAaHABIMBATh  MPUHAJICKHOCTh  M3YyUYEHHBIX
OpraHUYeCKUX BEIIECTB MO UX COCTaBY M CTPOCHHUIO K OMNpENeiIEHHOMY Kiaccy/Tpymre
COCIMHEHHA  (YIJIEBOIOPOABI,  KHCIOPOA M a30TCOAEp)Kallue  COEAMHEHUS,
BBICOKOMOJIEKYJIIDHBIE  COEAUHEHHUsI), JaBaTb KM Ha3BaHUA [0 CUCTEMAaTHYECKOMN
Homenknarype (IUPAC), a Ttakke nDpUBOAUTH TpPUBHUAJIBHBIE Ha3BaHUS OTJEIbHBIX
OpraHUYeCKUX BEILECTB (3TUJICH, MIPOMMUIIEH, alleTUIIEH, STUJICHIJIUKOIb, TNIMLEPUH, (PEeHo,
dbopmanblieru, aleTalbJIeruj, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJOTa, OJEHMHOBas
KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, TJII0K03a, (PPyKTO3a, Kpaxmall, IeJII0103a, TJIMIUH);



c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNIATh BHJbl XUMHUYECKOW CBS3UM B OPraHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh MOJI0KEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. byTiepoBa At 00bsICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHUSL; 3aKOH COXPaHEHHUS MacChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepu30BaTh COCTaB, CTPOCHHUE, (U3UYECKUE H
XUMHAYECKUE CBOMCTBA TUNUYHBIX MPEACTABUTENIEH PA3JIMYHBIX KJIACCOB OPTraHUYECKUX
BEIECTB (METaH, 3TaH, TWICH, NMPOMIICH, alleTWieH, OyraaueH-1,3, meTmiOyranuen-1,3,
O€H30J1, METaHOJI, ATAHOJ, STUICHIJIUKOJb, TIUIEPUH, (PEHO, aleTalbIeria, MypaBbUHas
M YKCyCHas KHCJIOTBHI, TJIFOKO3a, Kpaxmall, LEeJUII0JI03a, aMHUHOYKCYCHasi KHCIIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYHO CBSI3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHUS XAPaKTEPU30BATh MCTOYHUKHU YTJIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOAHBINA ra3, Yrojib), CIIOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE TPUMEHEHUE
MIPOJTYKTOB MEPepadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYMCICHUS MO XUMUYECKUM YPaBHEHUSIM
(macchl, 00BEMA, KOJIMYECTBA UCXOAHOTO BEIIECTBA WIIM MPOYKTa PEAKIIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUHN );

c(hOpPMHUPOBAHHOCTh YMEHHMM BJIQJIETh CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJIax
HAay4YHOTO I[IO3HAHUSA, HMCIOJIb3YEMbIX B XMMHHM NPU W3YYEHHH BEIIECTB U XUMHUYECKUX
ABJICHUM (HAOJIOJEHUEe, HW3MEpPEHUE, OKCIEPUMEHT, MOJEIMPOBAHNE), HCIOIb30BaATh
CUCTEMHBIC XMMHMUYECKHWE 3HAHUS [JIi MPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOATh MpaBUIIia MOJIb30BaHUSI XUMUYECKOU MOCY 101
U Ja00paToOpHBIM O00OpyJAOBaHWEM, a TaK)Ke IpaBWja OOpAIllCHWS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUI TUIAHUPOBATh U BBITIOJHATH XUMUUYECKUN DKCIIEPUMEHT
(mpeBparieHus OpraHMYeCKUX BEIISCTB MPU HArpEBaHUM, MOJYYCHUE ATUJICHA U U3YUYEHUE
€ro CBOMCTB, KaYECTBEHHBIC PEAKIIMM OPTaHUYECKHX BEIIECTB, JCHATYypaIusi OCIKOB MpHU
HarpeBaHWM, IIBETHBIC pEaKIUU OEIKOB) B COOTBETCTBHHM C TIpaBUJIAMU TEXHHUKHU
O0e3omacHOCTH TIpu  OOpaIieHWH C BEIIECTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
MPEJCTaBIATh PE3YJIbTaThl XMUMHYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHHUI
COOTBETCTBYIOIIMX peaKkIuii U POpMyIMpPOBaATh BHIBOJIEI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHYECKU aHATH3UPOBATh XUMUUYECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeacTBa maccoBoi wHbopmanmu, WHTEpHET u
IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIO/IaTh MpaBUia IKOJOTHYECKH IEIecCO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOU NEATETLHOCTH B LEISIX COXPAHEHHUSI CBOETO 3J0POBbS U
OKpY’Kalolleld MPUPOJHOU Cpebl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS HAa JKUBBIC
OPTraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mokazarens [I/IK,



NOSICHATh HAa TpUMeEpax CrnocoObl YMEHBUIEHUS M NPENOTBpAlICHHs HUX BPEIHOrO
BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;
JUTSL O0Y4aIOIIUXCsl C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMEHHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;
IUIA CJETBIX W CIA0OBHAALIIMX OOYdYaIOIIMXCs: YMEHHE HCIIOJb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyiL.

11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOeHUs Kypca «OOImas ¥ HEOpraHuyeckas XUMUSD)
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOM COCTaBJISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPA, POJIM XHUMHUHU B MO3HAHUU SIBJICHUUN MPUPOJLI, B POPMUPOBAHUU
MBIIUICHUS U KyJIbTYPhl JTUYHOCTH, €€ GYHKIIMOHATBHONU IPAaMOTHOCTH, HEOOXOAUMOM st
pelIeHns] MPaKTUYECKUX 3a/lad U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOIMOJIATAIOIINE
MOHATHUS (XMMHYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTATIA AaTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb
OKHCJICHHSI, XUMHUUYECKasi CBsI3b (KOBAJICHTHasi, MOHHAs, MeETaJUIMuecKas, BOJOPOIHAas),
KpUCTAJUTMUECKass pemeérka, TUIBI XUMHYECKUX pEaKIui, pacTBOp, DJIEKTPOJUTHI,
HEAJIEKTPOJUTHI,  DJIEKTPOJUTHUYECKAasT JUCCOLMAIMSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOW DPEaKIMy, XUMHUYECKOE PaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON JUCCOUMaluM, nepuoanueckui 3akoH J[. U. MenneneeBa, 3akoH
COXPAHEHHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBPAIICHUS DSHEPTrUU TMpH
XUMUYECKUX  PEAKIHUSIX),  3aKOHOMEPHOCTH,  CHUMBOJHUYECKHH  SI3bIK  XHUMWH,
MHPOBO33PEHYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (PAKTOJOTHYECKUE CBEJEHUS O CBOWMCTBAaX, COCTAaBE, MOJYyUYECHUU U
0€301MaCHOM  HCMOJIb30BAHUM BAXKHEUIIIUX HEOPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKON JEATeIbHOCTH YeJIOBEKa;

chOPMHUPOBAHHOCTh ~YMEHHMH  BBISBIIATH  XapaKTEpHbIE MPU3HAKK  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU OMKUCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

chOpPMHUPOBAHHOCTh YMEHHMH  HCIIOJIB30BaTh  XMUMHUYECKYH)  CHUMBOJIUKY  JUJISI
cocTtaBjieHUs] (OpMyJl BEIIECTB M YPaBHEHHM XMUMHYECKHX PEaKIUui, CHCTEeMATHYECKYIO
HomeHknatypy (IUPAC) u TpuBnaiibHbIe Ha3BaHUSI OTACIBHBIX HEOPTAaHUYECKUX BEIICCTB
(yrapHblil ra3, YriaeKkUCiblid ra3, aMMHak, raiéHas U3BeCTb, HETalllEHasi U3BECTh, MUTHEBAs
coJla, UPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUH OMNpENeisITh BaJCHTHOCTb M CTENEHb OKHUCICHUS
XUMHYECKUX DJIIEMEHTOB B COCOUMHEHHSIX PA3JUYHOTO COCTaBa, BHUJI XUMHYECKOW CBS3HU
(KkoBaJIeHTHasi, WOHHAsA, MeETa/UIMuecKas, BOJIOPOJIHAsI) B  COCAWHEHUSX, THUI



KPUCTANIMYECKON PEHIETKH KOHKPETHOro BelIecTBa (aTOMHAasi, MOJIEKYJsipHasi, MOHHas,
METaNInYeCcKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCAMHEHU;

c(OPMHUPOBAHHOCTh YMEHUM YyCTAHABIMBATh MPUHAMICKHOCTh HEOPraHUYECKUX
BEIIECTB 110 UX COCTABY K OMPECIEHHOMY KJIacCy/Tpymie COeAMHEHNUH (TIPOCThIE BEIIECTBA
— METaJUJIbl 1 HEMETaJIbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpPHBIE THIPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICH Nepuoaudeckoro 3axoHa JI. U.
MenneneeBa W JEMOHCTPUPOBATH €0 CUCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 neproaoB Ilepuoandeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JI. W. MengeneeBa, WUCHONb3yS TMOHATUS «S-, P-, O-3JIEKTPOHHBIE OpPOHTAINY,
«QHEPreTUYECKHE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKHUX
AJEMEHTOB M HUX COCOUMHEHHMM II0 IepuojaM M rpynmnaMm llepuoandeckod CHCTEMBI
xuMudeckux saemeHToB . 1. Menaeneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, ITOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKON CBS3M MEXIAYy HEOPraHMYECKMMH BEIIECTBAMU C IOMOILBK YPaBHEHUH
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMM;

c(OPMUPOBAHHOCTh YMEHHUS  KIACCU(UIHMPOBATH XUMHUYECKHME PEaKUHH 10
pa3INyYHBIM MpHU3HAKaM (YHUCIY U COCTaBy pearvpyrollux BELIECTB, TEIJIOBOMY 3(dexTy
peaxkiuy, U3MEHEHUIO CTEIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPAaTUMOCTH PEaKIUU, YUYaCTUIO
KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABJSATh YPABHEHMS PEAKUUN pPa3IU4HbIX THIIOB,
MOJIHBIE U COKpAILIEHHBIE YPABHEHUSI PEaKIMil MOHHOTO OOMEHa, YYUThIBasl YCJIOBHS, MPU
KOTOPBIX 3TU PEAKIUU UAYT 10 KOHILIA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIMH, MMOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM NYTEM HWOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTb YMEHHU pacKpbIBaTh CYILIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTaBIECHHS 3JIEKTPOHHOrO OajlaHca STUX
pEaKLNiA;

c(OPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peaklMu OT PAa3IUYHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHUYECKOTO PpPaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero BozaeicTeus (npuniui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMHUYECKHE MPOLECCHI, JIEKAIIUE B
OCHOBE TNPOMBIIUJIEHHOTO IIOJYYEHHsS] CEpHOM  KHCIOThI, aMMHakKa, a TaKxke
c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIAX W IKOJIOTHYECKUX
npobiemMax XuMHUYECKOT0 MTPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHHWEM MOHATHUS
«MaccoBas J10J1s BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUW ra30B MPU XUMHUYECKHX
peaklMsIX, Macchl BEIECTBA MM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,



Macce Ui 00bEMY OJHOTO U3 YYacCTBYIOLIMX B pPEAKIMHM BEUIECTB, TEIIoBoro 3¢dexra
pEaKMy Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NMPEBPAILCHUS U COXPAHECHHS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOIATh MPaBUiIa MOJIH30BAHUS XUMUIECKON TTOCYI0M
U JabopaTOpHbIM O00OpYyAOBAaHHMEM, a TaKKe IMpaBWia oOOpalleHusi C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSAMH T10 BHITIOJIHEHHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHU IUIAHUPOBATh U BBIMOJHATH XUMHUUYECKUN IKCIEPUMEHT
(pa3noxeHue NEpPOKCHAA BOJIOPOAA B NPHUCYTCTBHM KaTaaU3aToOpa, ONPEIEICHUE CpPEbl
pPacTBOpPOB BEIIECTB C IIOMOIIBIO YHUBEPCAJIBHOIO WHIMKATOPA, BIWSHUE Pa3JIMYHBIX
(bakTOpOB HAa CKOPOCTh XMMHUYECKON pEeakiiu, Peakiud MOHHOTO OOMEHa, KaueCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- W XJOPUI-aHUOHBI, HA KAaTHOH aMMOHUS, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4 Mo TemMam «Mertamib»y U «Hemeramiby) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH O€30MacCHOCTH NpH OOpalIeHUH C BEUIECTBAMHU M JAOOPATOPHBIM
000py0OBaHUEM, MPEJACTABIATh PE3YJIbTAThl XUMUUYECKOI0 IKCIIEPUMEHTa B (hOpME 3alucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (OpMYyIUPOBATH BHIBOJABI HAa OCHOBE ATHX
pe3yJbTaToB;

c(OPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XUMUUECKYIO HH(OPMALIUIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM KOMMYHUKaluu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/aTh MpaBHJIa HKOJIOTUYECKH I€IeCO00pPa3HOro
MOBE/ICHUS B OBITY M TPYJOBOW JEATENBHOCTH B LIETSAX COXPAHEHHs] CBOETO 3/I0pOBbS U
OKPYKAIOLIEW IPUPOJHOW CpeIpl, OCO3HABaTh OMNACHOCTb BO3JECWCTBHS HA JKUBBIC
OpraHU3MBl OIPEAECNEHHBIX BEIIECTB, NOHMMAas cMbica nokaszarens [IJIK, moscHsaTe Ha
npuMepax CcrocoObl YMEHBIIEHHUS W TMPEJOTBPAILECHUS HMX BPEAHOrO BO3JACHCTBUS Ha
OpraHU3M YEJI0BEKa,

11 00Yy4arOIIKXCs C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0OPOBBS: YMEHHUE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX W CIa0OBHUIAIIMX OOYYaIOIIMXCSA: YMEHUE HCIHOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4IecKux (GopMyIL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnyecTBo yacoB
Ne n/m HaumeHoBaHue pa3iejioB H TeM MIPOrpaMMbl DJieKTpoHHbIe (1uppoBbIE)
KonTp. pakr.
Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
11 [Tpeamer opranudeckoit xumuu. Teopust CTPOEHUS] OpraHUYECKUX 3
' coenunennii A. M. Bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
2.2 HenpenenbHble yrieBogopo/ibl: alIKEHbI, aJIKaIUEeHbI, ATKUHbI 6 1
2.3 ApoMaTu4ecKue yriieBoA0PO b 2
2.4 [IpupoaHble HICTOYHUKH YIJIEBOAOPOJOB U UX MepepadoTKa 3 1
Hroro no pasneny 13
Paznen 3. Kuciopoacoaepixamme opranndecKue coenHeHust
3.1 Cnuptsl. @enon
3.2 Anbaeruasl. KapOoHoBble KUCIOTHL. Cl0KHBIE 3(UPbHI 1
3.3 VYrneBoibl 2
Hroro no paznery 13
Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pasneny 3
Pa3znea S. BbicokoMoJieKyJ/JISIpHbIE COeINHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2




Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIE)
HanmenoBanue pa3aesioB 4 TeM IPOrpaMMbl Kourp. Ipakr.
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
11 Crtpoenune atomoB. [lepuogunueckuii 3akoH u [lepuoauueckas cucrema 3
' XUMHYecKuXx daemeHToB M. Y. MenaeneeBa
1.2 Crpoenue Bemectsa. MHOroobpasue BeniecTB 4
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo paszneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 Merasmibl
2.2 Hemeramnbl 1
2.3 CBsi3b HEOPraHUYECKUX U OPTAaHHMYECKUX BEIIECTB
Hroro no pasneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne Jlara JJIeKTPOHHBbIE LU (PPOBHIE
n/n Tema ypoka Bcero Konrp.  Tlpakr. u3yuyeHusi oOpa3oBaTesibHbIE PeCypPChl
padoTbl  padoThI
1 [Ipeamer oprann4eckoil XUMHUM, €€ BOSHUKHOBEHHE, Pa3BUTHE 1
Y 3HAUYCHHE
9 Teopust cTpoeHNs OpraHMYECKUX COeAUHEHUNH A. M. 1
BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
[IpencraBnenue o knaccuuKauy OPraHuIeCKNX BELIECTB.
3 Homenknarypa (cucremMatuyeckasi) U TpUBUAIbHbBIC HA3BAHUS 1
OpraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHN P 1
5 MeraH 1 3TaH — NpOCTEUIINE IPEACTABUTENN AJTKAHOB 1
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DOTUJICH U TPOINUIIEH — MPOCTEHUIINE MPEACTABUTEIH AIKEHOB 1
3 [TpakTuueckas padbora Ne 1. «[lonyueHue sTuaeHa U U3y4YEeHUE 1 1
€ro CBOMCTB»
9 Ankanuensl. byraauen-1,3 u metminOyranuen-1,3. [loayuenue 1
CUHTETUYECKOTO KaydyKa U PE3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHSI, TOMOJIOTMUECKUN 1
psn. AUeTHIIEH — TPOCTEHIITNI MPEICTAaBUTEIb aJTKMHOB
11 Brruucnenus no ypaBHEHHUIO XUMUYECKOW peakluu
12 Apensl: 6eH3011 U TONTyoJ. TOKCHYHOCTD apeHOB
13 ['eneTnueckas CBsI3b YriaeBOAOPOA0OB, IPUHAUICKALIUX K 1
pa3IMYHBIM KJlaccam
14 [IpupoiHbIE HICTOYHUKH YTIJIEBOIOPOIOB: TPUPOIHBIN Ta3 U 1

MOMyTHBIE HE(PTAHBIE ra3bl, He()Th U MPOAYKTHI €€




nepepadoTKu

[IpupoHbIE UICTOYHUKH YIJIEBOJOPOAOB: IPUPOIHBIN ra3 U

15 MONyTHBIC HE(TSIHBIC Ta3bl, HEPTh U MPOIYKTHI €
nepepadboTKu

16 KonTponbHas padbota mo pazueny «YrIeBOJ0pOIbI»

17 [IpenenbHbIe OTHOATOMHBIE CHUPTHI: METAHOJ U ATAHOL.
Bogopoanas cBsizb

18 MHOT0aTOMHBIE CIUPTHI: ATUIICHTIUKOJIb U TIUIEPUH

19 @DeHo: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHEe U XUMHUECKHE
CBOMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMalIbICTH U alleTAIbICTH . ALIETOH

21 OnHOOCHOBHEBIE ITpEeNIbHBIE KaPOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAasI

99 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOI
KHCIIOTBI)

93 CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK MPEACTaBUTEIN
BBICIIIUX KapOOHOBBIX KHCIIOT

24 MBpI1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
JNeUCTBUE

o5 CrnosxHble 3(Upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT.
I'unponus cnoxHbIX 3HUpPOB

26 Kupsl: runponan3, npuMeHeHne, OMoJorudeckas poiib KUPOB

97 VYrneBoasl: cocTas, Kiaccudukaius. Baxxueiinme
MIPEJICTaBUTENHN: TIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxman u nenirono3a Kak mpupoHbie TOTUMEPHI
Kontponbnas padota no pazaeny «Kucmopozaconepxarime

29 opraHuvYecKue coenuHeHus»/ Beepoccuiickas mpoBepoyHast
paborta

30 OO01mas xapakTepucTUKa a30TCONCPIKALTUX OPTaHUUYECKUX




coenuHeHui / Beepoccuiickas nmpoBepoyHas padbora

31 AMUHBI: METHJIAMHUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(pOTEPHBIC OPraHUYCCKUE COCTUHCHHS,

32 ux Ononornueckoe 3Hadenue. [lentunsl. benku xak 1
MIPUPO/IHBIE BBICOKOMOJICKYIISPHBIC COSTUHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX 1
COETUHEHUN

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX 1
coequHeHuit. [ImacTMaccehl, KayqykH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




11 KITACC

KonuyecTBo yacos
Ne HMara DJIeKTpOoHHbIe U (pPOBbIE
n/n Tema ypoxa Bcero Kourp.  Ipaxr. H3y4YeHUus1 o0pa3oBaTe/ibHbIE pecypchl
padoTrel  padoThHI
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOH(PUTYpaIs 1
aTOMOB
[Tepuonuueckuii 3akon u [lepuoanyeckas cucrema
2 XUMHU4YeCcKuX djemMeHToB JI. Y. MenaeneeBa, nx CBI3b C 1
COBPEMEHHOM Teopuel CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX JIEMEHTOB
3 U UX COCIMHEHUH 10 IpyNIaM U NepuoaaM. 3HaueHue 1
IIEPUOJNYECKOI0 3aKOHA U CUCTEMbl XUMUYECKHUX DJIEMEHTOB
J.1. MeHneneeBa B pa3BUTUU HAYKU
4 CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1
00pa3oBaHMs KOBAJEHTHOMU CBsi3U. BoopoaHas cBA3b
5 BanenTtHocTh. DnexkTpoorpunareabHocTh. CTeneHb OKUCIEHUS. 1
BeecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
5 ITonsaTtue o nucniepcHbIX cuctemax. MIcTUHHBIE U KOJUIOUHBIE 1
pacTtBopsl. MaccoBas 01151 BEIIECTBA B paCTBOPE
Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
7 coequHeHuil. ['eHeTnueckas CBsA3b HEOPraHUYECKUX BELIECTB, 1
Pa3IUYHBIX KJIACCOB
Krnaccudukanys XuMHUECKUX peaklMii B HEOpraHUYECKOM 1
8 OpPraHMYECKON XUMHUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 1
3aKOH COXPAaHEHMsI U IPEBPAILCHUS SHEPTUU IIPU XUMUUYECKUX
peakuusax
9 Ckopoctb peakiuu. O6paTuMble peakiuu. XUMHYECKOe 1
paBHOBecHE
10 IIpakTruyeckas pabora Ne 1. «BnusHue pa3nndHbIX (GakTOpOB 1 1




Ha CKOPOCTb XUMUYECKOU PEAKIUI»

QHCKTPOHI/ITI/I‘ICCKEISI guccoruanus. [lousTue o BOJOPOJAHOM

11 nokazarene (pH) pactBopa. Peakunu nonnoro ooMeHa. 1
['uponu3 opraHMyecKrux U HEOPraHMUYECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIEC peakiinu. [Tousatue 06 1
3JIEKTPOJIM3€E PACILJIaBOB U PACTBOPOB COJIEH

13 KonTponbhas pabota no pazneny «TeopeTndeckue OCHOBBI 1
XUMU»
Mertaiubl, ux nosioxkenue B [lepuognyeckoii cucreme

14 XuMHIecKux saemMeHnToB J[. 1. MenzaeneeBa u 0COOCHHOCTH 1
cTpoenus aromoB. O0mue (hru3ndeckue CBOCTBa METAIIOB

15 CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM 1
METaJIJIOB

16 XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUM, KAJIUH, 1
KaJIbIIMK, MATHUN, ATIOMUHHANA) U UX COSTUHEHUN

17 XUMUYEeCKHEe CBOMCTBA XpOMa, MEAN U UX COSAMHEHUN

18 XUMUYECKHE CBOMCTBA IIUHKA, KeJle3a U UX COCTMHCHUMN

19 [IpakTryeckas padora Ne 2. "Perienue s3kciepuMeHTaIbHBIX 1
3a1a4 no teme «Metamib"
Hewmeramnbl, nx nonoxenue B [leprnoanueckon cucreme

20 xuMmudeckux seMenToB J[. . MenaeneeBa u 0COOEHHOCTH 1
CTPOEHHUSI ATOMOB

21 dusnyuecKkre CBOMCTBAa HEMETAIIOB. AJIOTPOIHSI HEMETAIIJIOB 1
(Ha mpuMepe KUcIopoa, cepsl, pocdopa u yriaeposa)

22 XUMHUYECKHE CBOMCTBA FaJIOTEHOB, CEPhI U UX COEAMHEHUN 1

23 XuMu4eckue cBOMCTBa a30Ta, (hocdopa U UX COeTUHEHHM 1

24 XUMHUYECKHE CBOMCTBA YIIepo/ia, KPEMHHUS U UX COCTMHEHUI 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJVIOB U UX COCIMHEHUI 1

26 O06o0061eHre U cucTeMaTu3alus 3HaHu| TI0 TeMe 1




«Hemerannbl». Berunciaenus no ypaBHeHUSIM XUMUYECKUX
peakuuii 1 TEePMOXUMUYECKHE PACUETHI

[TpakTrueckas padota Ne 3. «PemeHre s3KCIepUMEHTATBHBIX

27 " " 1
3aad 1o Teme "Hemeramibr'"y

28 KonTponbHas padbota mo Temam «Metamib» u «Hemeramibn 1

29 Heopranudeckue u opranndyeckue KucioTsel. Heopranndeckue 1
Y OpraHUYECKUEe OCHOBaHUS
AM(poTepHbIE HEOPraHUYECKHE i OPTraHUYECKHE COCIMHEHUSI.

30 I'eneTnveckas CBsI3b HEOPTaHUUECKUX U OPTaHUYECKUX 1
BEIIIECTB

31 Poins xuMum B 0OecrieueHIH YKOJIOTHIECKOM, IHEPTeTHUECKON 1
Y TIUIIEBON 0€30IacCHOCTH, PAa3BUTHH MEAUIINHBI

39 [IpencraBnenus 00 OOIIUX HAYYHBIX TPUHITUIIAX 1
MPOMBIIICHHOTO TTOJTYYEHUS BAKHEHIIIUX BEIISCTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMUS U 37J0pPOBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

1

11

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

CdopMupoBaHHOCTH MpeCTaBICHUI 0 XUMHUYECKOU COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOU KapTHHBI MHPA, POJIU XUMHUH B MTO3HAHUH SBJICHUI MPUPOIDI,
B (OpPMUPOBAHMU MBIIUICHUS W KYJIbTYpPbl JIHMYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM ISl PEIICHHS MPAKTHYCCKUX 3a/1ad U IKOJIOTHUECKU

000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 3J10POBbIO U HpHpOI[HOﬁ cpeac

1.2

Brnanenue cucteMoil XMUMHYECKUX 3HAHHM, KOTOPask BKJIKOYAET: OCHOBOIIOJIATAtOIINE
HNOHATHUS (MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCICHMS,
XMUMHYECKas CBA3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YIIIEpOIHBINA CKETeT,
(GbyHKIMOHATBHAS TPYINA, PAJUKall, U30MEpHUs, M30MEpPbI, TOMOJOTHUECKUH psi,
TOMOJIOTH,  YIJIEBOJOPOABI, KHUCIOPOJA- U  A30TCOJAEpKAIlME  COEAUHEHMS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIeBObl, )KUPHI, OEIKH), MOHOMED, TTOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS); TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpoeHHs opranuueckux BeuiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMUH, (HAKTOJOTUUECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYyYCHHMM M O€30MaCHOM HCIOJIb30BAHUU BaXKHEUIINX
HEOpPraHMYECKUX U OPTraHMYECKHUX BEIECTB B ObITY M MPAKTUUYECKOU JEeSATENbHOCTH

YCJIO0BCKAa

13

ChopmupoBaHHOCTH YMEHMHM BBIABIATH XapaKTEpHbIE TMPU3HAKK TOHATHUH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOIb30BATH COOTBETCTBYIOIIUE IMOHATHS TNPH

OIMMCAHUU COCTaBa, CTPOCHUA U HpCBpaH_ICHI/Iﬁ OpraHu4CCKUux CO€IUHEHUI

14

cOPMUPOBAHHOCTh ~YMEHHH HCIOJB30BaTh XHMUYECKYIO CHUMBOJIUKY ISt
COCTABJICHUS] MOJIEKYJISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYeCKMX BELIECTB M  YpaBHEHHUM XMMHUYECKMX  pEaKIHid,
M3rOTABIIMBATh MOJIETN MOJIEKYJ OPraHUYECKUX BEIECTB JI WJUTIOCTPALUU HX

XUMHYCCKOTO U TPOCTPAHCTBECHHOT'O CTPOCHUS

1.5

ChopMHUpOBAaHHOCT, YMEHUW YCTaHABIWMBATh TMPUHAMICKHOCTh H3YYCHHBIX
OpraHWYECKUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K OINPENAEIEHHOMY KIACCy
(rpynmne) coeauHeHuM (YrJIeBOIOPOIbI, KUCIOPO U a30TCOepKallle COSIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMsI), AaBaTb UM Ha3BaHMS IO CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUSI ONIPENEATh BUAbI XUMUYECKOU CBSI3U B OPraHUYECKUX




COCTMHECHUSX (OMHAPHBIE U KPATHBIC)

1.6

2.1

2.2

2.3

ChopmupoBaHHOCTE yMEHHSI TNPUMEHSTH: TOJOXKEHUS TEOPHH  CTPOCHUS
oprannyeckux BemecTB A.M. ByriepoBa ansi oObsSICHEHHSI 3aBUCHMOCTH CBOMCTB

BCIICCTB OT X COCTaBa U CTPOCHH,; 3aKOH COXPAaHCHUA MAaCChl BEIICCTB

yI‘J’ICBO,I[OpOI[BI. Kchopoz[conepmamHe U  a30TCoACpNKAINUE  OPraHUYCCKUC

COCIMHCHNS. BBICOKOMOHGKy.]ISIpHBIG COCOAUMHCHUA

ChopmMupoBaHHOCTh YMEHHH NPUBOAWTH TPUBUAIbHBIC HA3BaHUA OTAEIbHBIX
OpraHUYECKUX BEUIECTB (ITUJICH, MPOMUJICH, alleTUIICH, YTHJICHIJIMKOJIb, TJIMIIEPUH,
denon, dGopmanbaeru, ameTanbAeTH, MypaBbUHAS KHCIOTA, YKCYCHAs KHCIOTa,
OJIEMHOBasl KHCJIOTa, CTEapuHOBAas KHCJIOTa, I[UII0OKO3a, (PYKTO3a, Kpaxmail,

LIEJUTFOJI03a, TITUIUH )

CchopMupoBaHHOCTb YMEHHMH XapaKTepH30BaTh COCTaB, CTPOEHUE, (U3UUECKUE U
XUMHNYCCKHUEC CBOMCTBA TUITUYHBIX HpeI[CTaBI/ITCJIef/'I Pa3InYHBIX KJIaCCOB
OpPTaHUYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MPOIWJICH, alleTuiieH, Oyraauen-1,3,
MeTwiOyTanuen-1,3, 6eH3011, METaHOII, STaHOJI, STHJICHIJINKOIb, TIULEPUH, (EHOI,
aleTanb/Ieru, MypaBbUHasl U YKCYCHasi KUCIIOTHI, TIFOK03a, KpaxMal, IeJUII0I03a,
aMUHOYKCYCHasl KHCJIOTa)

ChopMupOBaHHOCTb YMEHMS MJUIIOCTPUPOBATh TE€HETHUYECKYIO CBS3b MEXKAY
TUIIUYHBIMHA NPEACTABUTCIISIMU  PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB

YpaBHCHUSAMU COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuHﬁ C HCIIOJIb30BAHUEM

CTPYKTYPHBIX (pOpMyII

2.4

3.1

3.2

CchopMUpOBaHHOCTb YMEHMSI XapaKT€pPU30BaTh HCTOYHHUKHU YTJIIEBOJAOPOIHOIO
ChIpbs (He(Th, MPUPOHBIH Ia3, yroyib), CHOCOOBl UX MEepepabOTKU U MPAKTHUYECKOE

MIPUMEHEHUE MPOTYKTOB MepepadboTKu
XUMHUS U KN3HL. PacuéTrl

CdopmupoBaHHOCTh YMEHMI BIAJE€Th CUCTEMOW 3HAHUH OO0 OCHOBHBIX METOAAX
HAay4YHOTO TIO3HAHMS, WCIOJIB3YyeMbIX B XHWMHH TPU HW3YYECHUU BEIIECTB U
XUMUYECKUX SIBJICHUHN (HAOIIO/IEHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHUE),
WCIONIb30BaTh CHCTEMHBIE XUMHYECKHE 3HAHUS s TPUHATUS pEIICHHH B

KOHKPCTHBIX JKU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

ChopmupoBaHHOCTE yMEHHI COOMOJIaTh TIpaBUJa TIOJMB30BAHUS XHUMHUYECKOMN
MOCy/IoM W Ja0OpaTOpPHBIM OOOpYJOBaHWEM, a TakKe IpaBWia OOpamieHus ¢
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKIUAMH I10 BBIITOJHCHHIO J'Ia60paTOpHI)IX

XHUMHUYCCKUX OIIBITOB

3.3

ChopMHUpOBAaHHOCT, ~ YMEHHMM  IUUIAHUPOBATh W BBIMOJHATH  XMUMHYECKUH
OKCIICPUMCHT (HpeBpaH_[eHI/IH OpraHU4YCCKUX BCIICCTB IIPpU HArpCBaHWU, IMOJIYYCHHUC
OTWJICHA U U3YUYCHHUC CI'0 CBOP’ICTB, KauCCTBCHHBIC PCAKIIUH OPTaHUYCCKUX BCUICCTB,

JieHaTypauus OelIKOB MPHU HarpeBaHUU, IIBETHbIE pEaKLUU OEKOB) B COOTBETCTBUU




C TMpaBWIaMH TEXHUKM O€30MacCHOCTM Ipu OOpaIleHWH C BELIECTBAMU U
1a00paTOpHBIM ~ 000pYNOBaHMEM; TMPEACTABIATH  PE3YNbTaThl  XUMHUYECKOTO
SKCIepUMeHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX pEAaKIHi U

(hopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

3.4

3.5

CchopMupoBaHHOCTh YMEHUN POBOJUTH BHIYMCIICHUS 110 XUMHUYECKUM YPABHEHUSM
(mMacchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKLUHU IO
U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO W3 MCXOJHBIX BEIIECTB WIH
IIPOJYKTOB PEAKIMN)

ChopMUpOBaHHOCTb ~ YMEHMM  KPUTHYECKM  aHAJIU3UPOBaThb  XUMHUYECKYIO
uHpOpPMAILIMIO, TOIY4aeMyl0 U3 pa3HbIX MCTOUYHUKOB (CpEACTBa MacCOBOU

uHpopmanuu, cetb IHTEpHET U qpyrue)

3.6

11 KITACC

CdpopMUpOBaHHOCTH YMEHUN COOJIOIATh TIPaBUiIa HKOJIOTHYECKU 1EIECO00pa3HOTO
MOBEJEHUS B OBITY M TPYAOBOM JACATEIBHOCTH B LEISAX COXPAHEHUS CBOETO
310POBBSl U OKPYXKAIOIIEW NMPUPOIHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JECUCTBUS
Ha >KMBbBIE OPraHHU3Mbl OINPEAENIEHHBIX OPraHUYECKHX BEIECTB, NOHUMAs CMBICI
nokazatess [IJIK (mpenenbHo AOMyCTUMOM KOHIIEHTPAIMH ), OSICHATh Ha IPUMEpPax
CIOCOOBI YMEHBIIICHUS W TIPEJOTBPAIICHUS X BPEIHOTO BO3ACHCTBHS HA OPTaHU3M

YCJIIOBCKaA

Kon
IpoBepPsAEeMOro
pe3yJbTara

1

11

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001Iero 00pa3oBaHMs

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

Brnanenue cuctemoil XMMUYECKHX 3HAHUM, KOTOpasi BKIIOUAET: OCHOBOMOJAraroIne
MOHATHS (XUMHUYECKHAN 3JIEMEHT, aToM, 3JCKTpOHHass 00ojouka atoma, S-, p-, d-
ANIEKTPOHHBIC opouTanu aTOMOB, VOH, MOJIEKYyJIa, BAJICHTHOCTb,
ANIEKTPOOTPHIIATEILHOCT, CTENICHh OKUCIICHHSI, XUMHUYECKasi CBSA3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIA O00BEM, KpPUCTAJUTMYECKAs! PEIIETKA, TUMBl XUMUYECKUX PEaKIIHid
(OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30- U DHJIOTEPMUYECKUE, PEaKIIUd WOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJHTHI,  HEDJEKTPOJIUTHI,  AJIEKTPOITUTUUYECKAS
JMICCOIMAIINS, OKHCIUTENh, BOCCTAHOBUTENh, CKOPOCTh XUMHUYECKOW pEeaKIuH,
XUMHYECKOE pPABHOBECHE); TEOPHUH M 3aKOHBI (T€OpUsS AIEKTPOIUTHYECKON
muccoranuu, [lepuomnueckuii 3axon JI.M. MenneneeBa, 3aKk0OH COXpPaHEHUS MacCh),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHA SI3BIK XUMHUH, (PAKTOJOTHYECKHE CBEICHUS O
CBOWCTBaX, COCTaBe, IIONyYCHHH U OE30MAaCHOM HWCIIOJIb30BAaHUH BaKHEUIIIHX

HCOPraHNM4YCCKUX BCIICCTB B GBITy n HpaI(TI/I‘-IeCI(OI\/'I JACATCIIbHOCTH YCIIOBCKA

1.2

CchopMupOBaHHOCTh YMEHHH BBISBIATH XapaKTEPHbIE NMPU3HAKKM U B3aUMOCBS3b

HU3YUCHHBIX HOHSITPIfI, NPUMCHATH COOTBCTCTBYIOIIUC TIIOHATHUA IIPU ONKMCAHUU




1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

CTPOCHHSI U CBOMCTB HEOPTaHWYECKUX BEIIECTB M HUX MpEBpAIllEHUH; BBISBIATH
B3aMMOCBSI3b XUMHYECKHX 3HAHUH C MOHATHSMH U TPEACTABICHUSMHU JPYTHX

CCTCCTBCHHOHAYYHBIX NPCAMCTOB

BJ'IaI[CHI/Ie OCHOBHBIMHM METOJaMH HAYYHOI'O ITIO3HAHHA BCIICCTB M XHUMHYCCKUX

sIBJICHUH (HaOJI0/IeHre, U3MEPEHUE, IKCIIEPUMEHT, MOCIIUPOBAHNUE)

ChopMupoBaHHOCTE yYMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METa/Inyeckasi, BOJOPO/JIHAsA) B COCIUHEHUSX, THUII
KPUCTAINIMYECKON PEIETKH KOHKPETHOI'O BellecTBa (aTOMHAs, MOJIEKYJSpHas,

HMOHHAs1, METaNINYECKast)

ChopmupoBaHHOCTE YMEHUH OMpPENEsITh XapakTep Cpedbl B BOJIHBIX PacTBOpPax

HEOPraHWYECKUX COCIMHEHUIN

ChopMupoBaHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XHWMHYECKHE PEAKIUU II0
pa3IMYHbIM IpHU3HAKaM (YMCIy M COCTaBy pEarupyrolliux BELIECTB, TEIUIOBOMY
s deKTy peakiuu, W3MEHEHUIO CTENEeHEW OKHCIEHHUS SJIEMEHTOB, 0OpaTUMOCTH

peaKiuu, y9acTrIO KaTauu3aTropa)

ChopmMupoBaHHOCTh YMEHHI COCTABIIATH YPAaBHEHUS PEAKIUN PA3IUYHBIX THUIIOB,
MIOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas YCIOBUS,
MPU KOTOPBIX 3TH PEAKIMHU UAYT 0 KOHIIA

ChopmupoBaHHOCTH ~ yMEHUH  TPOBOAUTH  PEAKIMH,  MOATBEPKIAOLINE
Ka4eCTBEHHBIM COCTAaB pPAa3JIMYHBIX HEOPraHMYECKHWX BEUIECTB, pPACIO3HABATh
ONBITHBIM IIYTEM HOHBI, PUCYTCTBYIOIKME B BOJHBIX PAaCTBOPAaX HEOPraHUYECKHUX
BEILIECTB

CdopmupoBaHHOCTH YMEHHI pacKkpbIBaTh CYIIIHOCTh OKHCIIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKINI MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKIui

ChopmupoBaHHOCTE yMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
peaKIuu OT Pa3TuIHBIX (aKTOPOB

CpopMHUpPOBAaHHOCT, YMEHUM OOBSACHATH XapakTep CMEIIEHUS XHUMHUYECKOTO

paBHOBECHsI B 3aBHCHMOCTH OT BHeITHero Bo3aeicTBus (mpunmun Jle [llarense)

OO6m1ast 1 HeOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCT YMEHHH packpbiBaTh cMbIch [lepmommueckoro 3akona [I.1.
MenzeneeBa U I€MOHCTPUPOBATH €0 CUCTEMATH3UPYIOUIYI0, OOBICHUTEIbHYIO U

MIPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1-4 mepuonoB Ilepuonuueckoid CUCTEMbl XUMHUYECKHUX
anemeHtoB J[.M. MenneneeBa, HCIONB3yS MOHATHA «S-, P-, O-3JIEKTpPOHHBIC

opOUTaNN», «IHEPreTUYECKHUEe YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS




2.3

CBOMCTB XHMHYECKHX DJIEMCHTOB H HX COGI[I/IHCHI/Iﬁ o mnepuoaaM H TIpylmnam

[Tepuonuueckoit cucremsl xumuieckux 3aeMenToB J[.M. Menaeneesa

ChopmupoBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBAa HEOPraHMYECKHX BEILIECTB PAa3JIMYHBIX KJIAcCOB, MOJTBEPKIATh
CYILIECTBOBAHME TE€HETUYECKOW CBSI3U MEXIYy HEOPraHMYECKMMHU BEIECTBAMHU C

IIOMOILBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.4

2.5

2.6

ChopmupoBaHHOCTh yYMEHHI YCTaHABIWBATh MPUHAJICKHOCTh HEOPTAaHHUECKUX
BEIIECTB I10 UX COCTaBY K OMpelelEHHOMY Kiaccy (Fpymnie) coequHeHui (pocThie
BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAaHHUS, KUCIOThI, aM(pOTEepHbIE

TUAPOKCHJIBI, COJIH)

CchopMuUpOBaHHOCTb YMEHUH MCIIOJIB30BaThb XMMHUYECKYHD CHMBOJIMKY IS
cocTaBieHUs  (GOpMyNl  BEMIECTB M  ypaBHEHWHA  XMMHUYECKHX  PEaKIIHi,
cucremarndeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHHUS OTACIHHBIX
HEOPraHMYeCKUX BeIleCTB (yrapHbld ra3, yrjaeKUCHbld ra3, aMMmHuak, raméHas

HU3BCCTH, HeraméHas HU3BCCTDb, IIMTbEBAA COJA, IIMPUT U z[pyme)

ChopmupoBaHHOCTh YMEHUN XapakTEpHU30BaTh (OMUCHIBATH) OOIIHME XUMUYECKUE
CBOWCTBA HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPKIATh
CYILIECTBOBAHME TEHETUUYECKOW CBSI3U MEXJYy HEOPraHWYECKUMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHfI

2.7

2.8

ChopMupOBaHHOCTh ~ YMEHHMH  IUTAHUPOBAaTh W BBHIMOJHATH ~ XUMHYECKUN
HKCHEPUMEHT (pa3jokKeHHe MEepoKCHJa BOJOPOAA B IMPHUCYTCTBUHU KaTaau3aTopa,
ONIPEAEIICHUE CpEAbl PpPacTBOPOB BEIIECTB C IOMOLIBIO  YHHUBEPCAJIBHOTO
WH/IKATOpa, BIUSHHUE PAa3JIMYHBIX ()AaKTOPOB HAa CKOPOCTh XUMHYECKOW PEaKIIHH,
peakuuu HMOHHOrO OOME€Ha, KayeCTBEHHbIE peakluu Ha cynbdaT-, KapOoHAT- U
XJIOpU/1-aHUOHBI, Ha KaTHOH aMMOHMS, pEIIEHHE SKCIIEPUMEHTAJIBHBIX 3a/ad IO
temam «Metamnely U «Hemeramnel») B COOTBETCTBHM C IpaBHJIAMH TEXHHUKH
0€30MacHOCTH IpU OOpallleHUH C BEIIeCTBAMHU U JIaOOpaTOPHBIM O0OPY/IOBAaHUEM;
MPEJCTAaBIATh PE3yJIbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (GopMe 3amucH
YpaBHEHHUH COOTBETCTBYIOIIMX PEAKIMNA U (POPMYIHPOBATH BBIBOABI HA OCHOBE 3TUX

pe3yabTaToOB

ChopmupoBaHHOCTE yMEHHI COOMOJIaTh TIpaBUJAa TIONB30BAaHUS XHUMHUYECKOMN
MOoCy/Iol W JabOpaTOpHBIM OOOpYAOBaHHEM, a TakXKe IpaBWiIa OOpaIeHUus C
BCIICCTBAMHU B COOTBETCTBUU C HHCTPYKIUAMH I10 BBIITOJHCHHIO J'Ia60paTOpHI)IX

XHUMHUYCCKUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUH XapaKTepHU30BaTh XUMHUECKHE MPOLIECCHI, JIeXKaIlIue B
OCHOBE IPOMBIIIIEHHOTO IIOJYyYEHUS CEpPHOM KHUCIIOTBHI, aMMHaKa, a TaKkKe
C(OPMHPOBAHHOCTh  MpPEJICTaBICHUH 00 OOmMX HayyHBIX MNPUHIOUNAX U

9KOJIOTHYCCKHUX np06neMax XUMHUYCCKOI'o IMpoOru3BOACTBA

XuMUS U KU3Hb. PacuéTnl




3.1

3.2

3.3

3.4

CdopmupoBaHHOCTH MpECTaBICHUI 0 XAMHUYECKOU COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHON KAPTUHBI MHUPA, POJIM XMMUU B TIO3HAHUU SIBIICHUN TPUPOIBL,
B (opMHpOBaHMM MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IrPaMOTHOCTH, HEOOXOIUMOM ISl pelieHHs] MPAaKTUYECKUX 3aad U HKOJIOTHYECKU

00OCHOBaHHOT'O OTHOWICHHSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

ChopmupoBaHHOCTE ~ YMEHUH  KPUTHUECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nH(pOpMaLIMIO, TOJIyYaeMyl0 M3 pPa3HbIX HMCTOYHHMKOB (CpelcTBa MacCOBOM

KOMMYHHUKAIUU, ceTh UHTEepHET U Apyrue)

CdhopmupoBaHHOCTH YMEHUH COOIIOAThH MPaBUIIA YKOJIOTUIYECKH 11eTIeCO00pa3HOTO
MOBEACHUA B OBITY M TPYIOBOW JEATEILHOCTH B IENAX COXPAHEHHS CBOETO
3I0POBBS U OKPYXKAIOILIEH TPUPOJHOMN Cpebl

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS Ha J>KUBBIE OPraHU3MBI OMPEAENEHHBIX

BellecTB, moHumas cMmbica mokasarens [IJIK, mosicuaTe Ha mpumepax crocoObl

YMCHBIICHHUA U MPCAOTBPALICHHA UX BPCIHOI'O BO3I[CI710TBPI$I Ha OpraHuv3M 4YCJIOBCKaA

3.5

CdopMrpoBaHHOCTh YMEHHUM MPOBOJUTH BBIYMCIIEHUS C UCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi 0Nl BELIECTBA B PAcTBOpe», OOBEMHBIX OTHOIIEHUI Ta30B MpuU
XUMHUYECKHUX PEaKIHUsAX, Macchl BelIeCTBA WM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O0BEMY OAHOIO M3 yYacCTBYIOIIMX B peakUuu
BELIECTB, TEIUIOBOTO 3((eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaccChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon
1

11

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

Teopernueckre OCHOBBI OPraHUYECKOW XUMUHU

[IpenMeTr opraHM4ecKod XMMHH: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAUYCHUE B IOIYYCHHUH
HOBBIX BEILIECTB W MarepuanoB. Teopust CTpOEHUS OpraHMYecKUX coeauHeHui A.M.

bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

13

2.1

CtpykrypHble (GOpPMYIBI OPraHUYECKUX BeHIECTB. 'OMoJOTHs, M30MepHs. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJUHApHBbIE M KpaTHble cBsA3U. Ilpencrasienue o

KJIacCU(PUKAIIMA OPTaHUYECKUX BEIIECTB

Homenknarypa opraHu4ecKuX COSAMHEHUN (CHCTeMaTH4yecKas) U TPUBUAIbHBIC HA3BAHUS
BOKHEHIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILECTB

YTIeBo0pOoasI

AJIKaHbl: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psAn. MeraH M 3TaH — mOpocTeuiine
MPEJICTABUTEIIA AJTKAHOB: (PM3UYECKHE M XMMHUYCCKHE CBOMCTBA (peakiHy 3aMEIICHHS |

TOpEHUs ), HaXOXACHNUE B IPUPOJIE, TOIYyUEHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psiA. DTUIIEH M MPONWIEH — IpocTeiine
IPEJICTABUTENIN AJIKEHOB: (PU3NYECKHUE U XMMUYECKHE CBOMCTBA (peakUMH T'MIPUpPOBaHUS,

TaJIOTCHUPOBAHUS, TUAPATAIIUU, OKUCIICHUA U HOJ'II/IMepI/I3aI_II/II/I), MOJIYYCHHUEC U IIPUMCHCHUC

2.3

2.4

Ankanuensl: OyraaueH-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE

CBOMCTBaA (peaKI_II/I}I HOJII/IMepI/ISaI_[I/II/I). HOHY‘ICHI/IG CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJOTMYECKHIl psa. AIeTuieH -—
OPOCTEHIINK TMpeACTaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHEe M XMMHUYECKHE
CBOICTBa (peakuuu T'HIPUPOBAHUS, TaJOTEHUPOBAHUS, THIPATALlUU, TOPEHUS), [TOJIyYEeHUE

Y IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (GU3MYECKHE M XHWMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJTYYCHHE U MPUMEHEeHHe. ToIyo: coCTaB, CTPOCHUE,
duznyeckne M XUMUYECKHE CBOWCTBA (peaknuH TallOTeHUPOBAHUS W HUTPOBAHUS),
MOJIY4CHHE HW MNPHUMCECHCHUC. ToxcnuHOCTH ApCHOB. I'emeTnueckas CBS3B MCKIY

YrJiI€BOAOpOAaMHU, MPUHAMJICKAIIUMHU K Pa3JIMYHBIM KilacCcaM

2.6

[TpuponHble UCTOYHUKHU YTiIeBoopooB. [Ipuponnbliil ra3 u nomnyTtHble He(TAHbIE Tasbl.
Hedpts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku He(PTU: MEepPeroHka, KPEeKHHT
(TepMUYeCKHid, KaTaduTU4eckuii), nuponu3. IlpoaykTel mepepaboTku HepTH, HX
OpUMEHEHHE B TIPOMBIIUICHHOCTH W B ObiTy. KaMeHHBIH yroiab M TPOAYKTHl €ro

nepepadoTKu

Kucnopoiconepkaniyue opraHndeckiue CoeTMHCHUS

3.1

[IpenenbHblEe ONHOATOMHBIE CHUPTHL. MeETaHON W JTaHON: CTPOCHHE, (UINYECKUE U




3.2

3.3

XUMHYECKHE CBOMCTBa (peakiuud C aKTUBHBIMH MeETajUlaMH, TaJOreHOBOIOPOJaMH,
ropeHue), mpuMeHeHue. BoaopomHbie CBS3M MEXIy MOJICKYJaMH CHUPTOB. JleiicTBue
MeTaHoJa ¥ 3TAHOJIa Ha OPraHu3M 4ejoBeKa. MHOroaTOMHbIE CIUPTHI. DTHICHIVIUKOIb U
[JIMIEPUH: CTpOeHHe, (HU3MYECKHe M XHUMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO
HIEJIOYHBIMH METaJlIaMU, Ka4eCTBEHHAs peakliisg Ha MHOTOaTOMHBIEe criupThl). JlelicTBre Ha
opranusM uesoBeka. [I[pumeHeHue riuiepruHa 1 STHICHTJINKOISL

@DeHOo: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue peHona

Anpaerunipl U KeTOHbL. DopManbIeruj, aueTalbIeruja: CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA U BOCCTAHOBJICHHS, KAUCCTBCHHBIC peaKLII/II/I),

MMOJIY4YCHHEC U ITPUMCHCHUC

3.4

3.5

OIIHOOCHOBHI)IG MNpeaAcCIbHBIC Kap6OHOBI)I€ KHCJIOTHI. MypaBI)I/IHaH U YKCYCHasl KHCJIOTBI:
CTpoeHHue, (U3MUECKue M XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME ISl Kiacca KHUCIOT,
peakuus >TepuduKanmn), noxydeHue u npumenenue. CreapuHoOBas M OJIEMHOBAsI KUCIOTBHI
KaK MpPEeJICTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX

KHCJIOT, UX MOIOIIee JIeiiCTBIE

Crnoxnble 3QuUpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ 'MAPOIU3 CIOXKHBIX 3(PHPOB.

Kupsl. 'maponus xupos. [IpuMeHenne )xupoB. buosnorudeckas poib KUPOB

3.6

4.1

VYrneBonbl: cocTaB, Kiaccuukamus yriaieBoJaoB (MOHO-, TU- U TTOJMcaxapuisl). [ mroko3a —
MPOCTEUIINKA  MOHOCAXapua: OCOOCHHOCTH CTPOEHUS MOJEKYNbI, (QU3UUYECKHEe U
XUMHYECKHE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll), okucinenne aMMuaqabiM
pactBopoM okcuaa cepedpa(l), BoccraHoBieHHE, OpOXKEHHE TIIOKO3bI), HAXOXICHHE B
npupoje, NIpHUMEHeHue, Ouosiornyeckas poiab. DoTtocuHTe3. DpyKTOo3a KaKk H30MEP
IIIIOKO3bl. Kpaxman u 1mesmono3a Kak TpupojaHbie monuMmepbl. CTpoeHHe Kpaxmaia |
1esTono3el. dusnueckue U XMMHUYECKHE CBOWCTBA KpaxMmana (THAPONIN3, KadyeCTBEHHAS

peaKuus ¢ HOA0M)
A3zoTcoaeprkalie OpraHuuecKue CoeIMHEHHS

AMUHOKHCIIOTHI KaK aM(pOTepHble OpraHuuecKue coeJuHEeHus. PU3NUEcCKrue U XUMUYECKHe
CBOICTBa aMHMHOKHCIIOT (Ha MpuUMepe INuiuHa). buonornyeckoe 3HadyeHHEe aMHUHOKHCIIOT.

IlenTraer

4.2

benkn kak TpUpPOIHBIE BBHICOKOMOJIEKYJSIpHBIE cOoeauHEeHUs. llepBudHas, BTOpUYHAS H
TPETUYHAsT CTPYKTypa OeNKoB. XMMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJHU3, JCHATYpaIus,

KauCCTBCHHBIC PCAKIIUN HA Oenku

BBICOKOMOJ'ICKy.HSIpHBIC COCAMHCHUA

5.1

OCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHMI: MOHOMED, IOJIHMMED,
CTPYKTYpHO€E 3BEHO, CTEIEHb MOJIMMEPU3ALINU, CPEIHAA MOJEKysipHas mMacca. OCHOBHbIE
METOJbl ~ CHHTE3a  BBICOKOMOJCKYJSIDHBIX ~ COCOUHCHMM  —  IOJIMMEpU3auus U

IOJIMKOHACHCAIIUA




5.2

DKCrepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEUIECTB M UX MPEBpAIICHUN: O3HAKOMJICHHE C
oOpa3laMu MPUPOTHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, kayuykoB. [lomyuenue

CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

1.2

XuMuyeckuii 3neMeHT. AtToM. Sapo aroma, H30TONBL. ODJEKTpPOHHas 00OJIOUKa.
DHepreTUueckue YpOBHH, IIOAYPOBHHU. ATOMHBIE oOpOHTamu, S-, P-, 0-dIeMEHTHI.
Oco0eHHOCTH pacIpelesieHus] 3JIEKTPOHOB MO OpOMTAIsIM B aToMax 3JIEMEHTOB MEPBBIX

YeThIPEX MEPUOIOB. DIEKTPOHHAS KOHPHUTYpalns aTOMOB

Ilepnonnueckuit 3akoH u Ilepuogmdeckas cucrema XuMu4eckux dnemeHToB J[.M.
MengeneeBa. CBsi3b NEpUOAMYECKOrO 3akoHa U Ilepuoamyeckoil CUCTEMBl XUMHUYECKHX
anemeHtoB JI.MI. MeHneneeBa C  COBPEMEHHOM TEOpHEM CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUs] CBONCTB XHMHYECKHUX 3JEMEHTOB M 00pa3yeMbIX HMH
IPOCTBIX U CJIOKHBIX BELIECTB IO IpynnaM U IepuojaM. 3Hau€HUE IEePHUOJUYECKOrO

3aKOHA B Pa3BUTHM HAYKHU

1.3

1.4

1.5

CrpoeHue BemiecTBa. XuUMHUYECKass CBs3b. BuIpl XUMHUECKOM CBSI3U (KOBaJIEHTHAs
HEeNoJIsipHas W TOJIsSIpHAasi, WOHHAas, MeTajinueckas). MOHBI: KaTHOHBI WU aHHMOHBI.
MexaHu3mbl 00pa30BaHUSl KOBAJIEHTHOH XHMHUYECKOM CBsI3M (OOMEHHBIH W JOHOPHO-
aKLenTopHbI). BomopoaHas cBs3b

BanenTHOCTB. DnEeKTpoOTpULIATENBHOCTE. CTENEHh OKUCIEHUS

BemniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KpUCTAUIMYECKOM peméTku. IlonsaTue o aucnepcHsIx cucreMax. VICTHHHBIE U KOJUTOMAHBIE

PpacTBOPHI. MaccoBas 10111 BEllecTBa B pacTBOpC

1.6

1.7

1.8

1.9

KJIaCCI/I(bI/IKaI_[I/IH HCOPTaHNUYCCKUX COCIUHEHMI. HOMCHKHaTypa HCOPTraHNUYCCKUX BCHICCTB

XuMHu4deckas pcaKus. Knaccn(bmcaum{ XUMHUYCCKUX pCaKLII/Iﬁ B HerFaHHqCCKOﬁ u
OpFaHquCKOﬁ XUMHH. 3aKOH COXpaHCHUA MaACChl BCHICCTB, 3dKOH COXPAHCHUA U

MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIIHAX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOpatumbie peaknuu. XUMHYECKoe paBHOBecue. DakTopbl, BIHSIONIME HA COCTOSHUE

xumudeckoro papHoBecus. [Ipunnun Jle [Hlarense

1.10

OnexTponuTrdeckas auccormarusa. CuinbHble W ciaObie anmekTposuThl. Cpema BOIHBIX

pPacTBOPOB BEILECTB: KHUCTasl, HEUTpalibHasl, Iejao4yHast. Peakiuy noHHOro ooMeHa

111

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKknuun

Heoprannueckas xumus




2.1

2.2

Hemeramnsl. [lonoxenne HemetamioB B [lepuogndeckoid cucteMe XUMHUECKUX 3JIEMEHTOB
J.1. MenaeneeBa u 0COOCHHOCTH CTpOoeHUsI aToMOB. Du3nyeckue CBOWCTBA HEMETAILIOB.
AJToTpOonusl HEMETaUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa)

XWMHYECKHE CBOWCTBA BaXHEHIIUX HEMETA/UIOB (TaJOreHOB, CEphl, a30Ta, ¢ocdopa,
yriepojla M KpPEeMHHs])) U UX COCOUHEHUU (OKCHUIOB, KHUCIOPOJACOACPKALIUX KHUCIOT,

BOJIOPOJHBIX coelMHeHui ). [[puMeHeHnre BaKHEUIINX HEMETAIUIOB U UX COCIUHEHUN

2.3

2.4

Mertamnsl. [lonoxxkenune metamwioB B Ilepuoanueckoil cucTeMe XMMHUUYECKHX SJIEMEHTOB
J.W. MenneneeBa. OcoOEHHOCTH CTPOEHHS AJIEKTPOHHBIX O00OJOYEK aTOMOB METAJLJIOB.
O6mme ¢usnyeckue cBoiicTBa MeTaioB. CIUlaBbl METALUIOB. DJICKTPOXUMHYCCKUN PsifT

HaIPSHKEHUN METaJlIOB

XHWMHUYECKHE CBONCTBA BAXKHEWINIMX META/UIOB (HATpUM, Kalul, KaJblMA, MarHuu,
ATIOMHUHHM, IIHHK, XpOM, JKeJIe30, Mellb) U MX coeauHeHud. OOmme crocoObl MoydeHus

MeTasuioB. [I[puMeHeHrne MeTaioB B OBITY M TEXHUKE

2.5

TI'enernueckas cBI3b HCOPTraHUYCCKUX BCUICCTB, NPUHAMJIC)KAIIUX K Pa3JIMYHbIM KJIaCCaM

XUMHUS U )KU3Hb

3.1

3.2

Ponp xumMuu B 00ecrieueHUH IKOJIOTUICCKOM, YHEPTETHUECKON U MUIICBOW OS30TacHOCTH,
pa3BUTUM MeAULMHBL. [lOHATHE O HaydyHBIX METOJIaX MO3HAHWS BEUIECTB M XHUMHUYECKUX
peakuuii

[IpencraBienust 06 OOIIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYSHHs BaXKHEHIITNX
BemecTB. YenmoBeK B MHpE BEHIECTB W MATEpUAJIOB: BaXKHEUINIHWE CTPOUTEIIbHbBIC
MaTepHuaybl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKJIO, KEpaMHUKa, MaTepUabl JIJis

OJICKTPOHHUKH, HAHOMATCPHUAJIbl, OPTaHNUYCCKUC U MUHCPAJILHBIC y,[[06peHI/I$I

3.3

Xumus u 3J0pPOBEEC YCJIOBCKA: IIpaBUJila HMCIOJb30BAaHUA JICKAPCTBCHHLIX IIPCIIapaTos,
ImpaBujia 0C30IMaCHOTO HCIIOJIB30BAHMS IpernapaTroB OBITOBOM XHMHUH B HOBCC,Z[HCBHOI\/'I

JKHN3HHU
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