MNOACHUTEJIBHASA 3AITMCKA
[IporpaMmMa 1o XuMMHUHM Ha YpOBHE cpeaHero oOmiero obpa3oBaHus —pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpa3oBanuu B Poccuiickoi
®enepanumn», TpeOOBaHUH K pe3ysibTaTaM 0CBOCHUS (eepaibHON 00pa3oBaTeIbHON MPOrpaMMbl
cpennero  obmero oOpazoanus (DPOIlI  COO), mnpeacrtaBieHHbx B DepeparbHOM
rocyaapcTBeHHOM oOpa3zoBaTeiabHOM crangapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
yueOHoro mpenMera «XuMus» B 0Opa3oBarenbHbIX opranuzanusx Poccuiickoir denepanum,
peanu3yrolmX OCHOBHbIE 00pa30BaTeIbHbIE POTPAaMMBbl, U OCHOBHBIX MOJIOkKEeHUH «CTpaTeruu
pa3BuTHs BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).
OCHOBY MOAXOJ0B K Pa3pabOTKe MPOrpaMMbl MO XMMHUH, K OINpENEJIeHHUI0 OOIIeil cTpaTteruu
oOyueHusi, BOCHUTAHUSI U Pa3BUTHUSL O0OY4YaIOIIMXCS CPEICTBAMU yuyeOHOro mpeamera «XHUMUs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE coCTaBWIIM KoHIenTyansHbie nonoxerus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IEJIeH, COJIeP KaHMsI, PE3YJIbTaTOB O0OYUYEeHHS U TPeOOBAHUN K YPOBHIO
IIOJATOTOBKH BBIITYCKHHUKOB.
Xumuueckoe o0pa3oBaHHUE, MOJy9aeMO€ BBITYCKHUKaMH 00I1e00pa30BaTEIbHON OpraHU3aIINH,
SBJISICTCSI HEOTHEMJIEMON YacThi0 UX 00pa30BaHHOCTH. OHO CIIY’KUT 3aBEPIUAIOLIMM 3TAIOM
peanu3any Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
LIEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. JTH LIEHHOCTH KaCalOTCs MMO3HAHUS 3aKOHOB
MIPUPO/IbI, POPMHUPOBAHUSI MUPOBO33PEHUS U 00ILEH KYJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIECHHUSI K CBOEMY 3/I0pPOBBIO M MPUPOJIHON cpene. Peanusyercs xumuyeckoe
oOpa3zoBaHue 0OydJarOIIMXCS HA YPOBHE CpeHEro o0Iero o0pa3oBaHus CpeICTBaMHU yueOHOTO
npeaMera «XHUMHUsD», COAEPKaHNUE U IOCTPOCHNUE KOTOPOT'O OINIPENEIEHBI B IPOrPaMMe 110 XUMUU
C yu€ToM celu(pUKN HayKl XUMHUH, €€ 3HaUYEHUS B IO3HAHUU IPUPOBI U B MATEPHAIIbHOM )KU3HU
o0IiecTBa, a TaKke ¢ y4éToM OOLIMX LeNell U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeaHero obiero oopasoanusi B Poccuiickoit deneparuu.
XUMHSI KaK 3JIEMEHT CUCTEMbl E€CTECTBEHHBIX HAayK WIPAaeT OCOOYI pOJib B COBPEMEHHOM
LUMBWIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOM KyJabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(opMHUpOBaHKE PALIMOHAIIEHOTO HAYYHOT'O MBILUICHUS, B CO3/JaHUE I[EJIOCTHOTO MpPEeACTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, KOTOpOe (OPMUPYETCS B XUMHU Ha
OCHOBE IIOHMMAaHMsI BEILECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTMU IPUMEHEHHUSI.
TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTajlla HEOThEMIIEMOM
YacTbI0 MUPOBOH KYyJIBTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIEIIHOTO TPYAa M >KM3HH KaXKA0ro
yieHa oOmectBa. CoBpeMeHHas XMMHUS Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJOTUI HampaBjieHa Ha pelleHue TriI00aldbHbBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUSA
YeJI0BEYECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOH, IKOJIOTHYECKON 0€30MaCHOCTH U OXPAHBI
3/10pOBBSI.
B cooTBercTBUM ¢ 00LIMMHU LENSAMU M IPUHIUIIAMU CPEIHEro 001Iero 00pa3oBaHus CoIep KaHue
npenmera  «Xumus» (10-11  kmaccel, 0a30Bblii  ypOBEHb HM3YyU€HHUS) OPHUEHTHPOBAHO
[IPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO IMOJITOTOBKY OOYYaIOLIMXCS, HEOOXOIUMYIO UM IS
BbIPa0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIECIIHOTO BKIIOYEHUS B KHM3Hb COLUYMA,
MIPOOJDKEHHU 00pa30BaHus B pa3IMyYHbIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMUEH.
CocraBnsitomiuMy npeaMeTa «XuMus» SBISI0TCA 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«O01as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPXKAaHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HAYKHU: CUCTEMA 3HAHUI 110 HEOPTAHUYECKON XUMUU (C BKIIFOUEHUEM 3HAHUH U3
o01ielt XuMHK) U opraHnyeckoi Xxumun. PopMUpPOBaHKE TAHHON CUCTEMbI 3HAHUH NPU U3YYEHUU
npeaMera 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usl BELIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.
CrtpykTypa coaepkanus KypcoB — «Oprannyeckas xuMus» u «OO0111ast 1 HeOpraHuuecKasi XUMHUS
chopmMHpOBaHa B MPOrpaMMe MO XMMHUU HA OCHOBE CHCTEMHOI'0 MOJX0/1a K U3yYEHHUIO Y4eOHOTo
MaTtepuaga U 00yCJIOBI€HAa UCTOPUUECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha ONPEEIEHHBIX



TEOPETHUUECKUX YpPOBHAX. Tak, B Kypce OpraHMYe€CKOM XMMHUU BEIIECTBAa PACCMaTPUBAIOTCS HA
YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHSI OPraHMYECKHWX COCIUHEHUM, a TaKKe Ha YpPOBHE
CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX TPEJCTaBICHUNM O CTpoeHHH BemiecTB. CBelneHus o0
M3y4aeMbIX B Kypc€ BEIIECTBAaX [AIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB O CJIOKHBIX
OMOJIOTHYECKH aKTHBHBIX COCAMHEHUU. B Kypce opraHMYecKod XHWMHUU TOTY4YaloT Pa3BUTHE
chopMupoBaHHBIC HA YPOBHE OCHOBHOT'O 00I11eT0 00pa30BaHus IEPBOHAYAIILHBIC MPECTABICHUS
0 XMMHUYECKOH CBSA3M, KIACCU(DUKAIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOICTB BEIIIECTB
OT UX CTPOCHHUSI, 0 XUMHUIECKOHN PEaKIUH.

[Tox HOBBIM YTJIOM 3peHHUS B IpeaMeTe «XUMHEs» 6a30BOr0 yPOBHS pacCMaTpUBACTCS U3yUCHHBIN
Ha YpOBHE OCHOBHOTO 00IIEero o0pa30BaHMs TEOPETUYECKUNM MaTtepuan M (aKTOJIOTUYECKHE
CBEJICHUS O BEIIECTBAX M XUMHUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOpPTraHWYecKask XUMHs» OOYYarONIMMCSl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOUIECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOIOTHUECKUX MO3UIINH, TTy0Ke TOHSTh
HMCTOPHYECKOE M3MEHEHHE (PYHKIIMI 3TOr0 3aKOHa — OT 0000Mmaromed 10 OOBSICHSIIOMICH H
MIPOTHO3UP YIOLLEH.

Enunas cucrema 3HaHUK O BaXXHEMIIMX BEUIECTBaX, MX COCTABE, CTPOCHUHU, CBOMCTBaX M
MIPUMEHEHUH, & TAKKE 0 XUMUYECKUX PEAKIMIX, X CYUTHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
pononHserca B Kypcax 10 wm 11 KimaccoB d2neMEHTaMH  COAEpPKAHUSA, HMEIOIIUMHU
KyJIbTYPOJIOTHYECKHI ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSI3M XHMHUHU C JPYTHMH HayKaMH, pPAacKpbIBalOT €€ pPOJb B I03HABATEIBHOU U
MPAKTUYECKON JESATEIBHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAKEHHUs K TPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYCCKUX MPUIIOKEHUM XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEMaX, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MHOOPMAIIUIO U MPUMEHSTH €€ NJIs TIOTOJTHEHUSI 3HAHUN, PelIeHUs
WMHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEN0BATEIbCKUX 3aJad. B menoMm copepkanue
y4eOHOTO0 mpeameTa «XUMUs» TaHHOTO YPOBHS M3Y4YEHUs OPUEHTUPOBAHO HAa (hOPMHPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHUECKON OCHOBBI JIJISi TOHUMAHUSI (PUIOCOPCKUX UACH, TAKUX KaK:
MaTepuagbHOE €IMHCTBO HEOPTaHMYECKOT0 U OPTaHUYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTb MPUPOIHBIX SIBIICHUN IMYTEM HKCIIEPUMEHTA
U PEIICHUs] MPOTHBOPEUYUN MEXKIYy HOBBIMU (haKTaMU M TEOPETUUYECKUMHU TMPEAINOCHIIKAMM,
OCO3HAHHE POJIM XMMHUHU B PEIICHUH HKOJIOTMYECKUX MPOoOJeM, a Takxke MmpobdiieM cOepeskeHus
SHEPTETHUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAJIOB.

B muane pemieHust 3amay BOCIUTAHUS, PAa3BUTHS M COIMANU3ALMU OOYYAIOIIMXCS TMPUHSTHIC
MpOrpaMMOM IO XUMHUHU TOAXOABI K OMNPENEICHUI0 COJEPKaHUS W IOCTPOCHUS NpeaMeTa
MpeIycMaTpuBaloT (POPMHUPOBAHUE YHHBEPCATbHBIX Y4YEOHBIX ACUCTBUN, MMEIOIUX 0a30BoOe
3HAQYCHHWE [IJI1 PA3JIMYHBIX BUJOB JESITEIBHOCTU: DEIICHHs] MpoOJieM, TOWCKa, aHaiu3a |
00paboTku HHPOpPMAIUH, HEOOXOMUMBIX [JIsi TMPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCIIE0BATEIHCKOM ICSITEIIPHOCTH, 3aHUMAOIIEH BaKHOE MECTO B MIO3HAHUU XUMHH.

B mpaktuke mpemnojiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs, TaK U Ha
YPOBHE CpeaHero ooimero oopa3oBaHUs, MPU OMPEICICHUN COAEPKATSIBPHON XapaKTEPUCTUKH
uene M3ydeHUs MpeAMeTa HalpaBIeHHMEM NEPBOCTEHNEHHOM 3HAYMMOCTH TPAJULMOHHO
npu3HaéTcss  (GOpPMHPOBAHWE OCHOB XHWMHUYECKOW HAYKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKOMU JIeATEIbHOCTH YEJIOBEKa U KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOAMYECKON TOUKH 3PEHUS TaKOW IMOAXOJ K OMPENCICHUIO IeeH H3ydeHUs
MpeaMeTa SIBJISI€TCS BIOJIHE ONPABIAHHBIM.

CoriacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU IEJISIMU M3YUCHHsSI MMpeaMeTa «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABISFOTCS:

(hopMUpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHWN KaK Ba)KHEHIIEH COCTABISIIOIICH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOHM JIEKAT KIIOYEBBIE MOHATHS, (yHIaMEHTaJIbHBIC
3aKOHBI U TEOPUU XMMHUH, OCBOCHUE SI3bIKAa HAYKH, YCBOCHUE U IOHUMAHHUE CYIIIHOCTU JOCTYHBIX
000011eHNIT MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOpPHEH HuX pa3BUTHS U
CTaHOBJICHUS;



dbopMupoBaHHEe U pa3BUTHE NPEJICTABICHHWI O HAYYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKHX Peakluid, HeOOXOIUMBIX Il MPUOOPETCHHUS YMEHUN OPHEHTHPOBATHCS B MHpPE
BEIIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIINX MECTO B IPUPO/IE, B TPAKTUUECKON U TOBCETHEBHON
KHU3HU;

pa3BUTHE YMEHHMH U CIOCOOOB NI€ATEIBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM
XMMHUYECKOI'0 HKCIIEPUMEHTA, COOIIOIEHUEM MTPABHII O€30MaCHOI0 OOPAILEHUS C BEILIECTBAMHU.
Hapsiny ¢ »Tum, copepxaTenbHas XapaKTEepHCTHKA LeJed M 3aJad W3Y4YeHHs IpeaAMeTa B
MIPOrpaMMe 0 XMMHH YyTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IIPUOPUTETAMH B
cucteme cpeaHero obuero oopazoBanusi. CeroaHs B MpenoiaBaHuy XUMHUH B OOJBIICH CTETIeHU
OTIAETCS TPEIITOYTEHUE IPAKTHUSCKONH KOMIIOHEHTE COJICP)KaHUs O0YICHHS, OPHCHTUPOBAHHOMN
Ha TMOJATOTOBKY BBIMMYCKHHUKA O0IIE00pa30BaTeIbHON OpraHU3alldd, BIAJICIONIEr0 HE HAOOpOM
3HaHWW, a (PYHKIIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMCHHSMH AKTHBHOTO
MOJTy4eHUs 3HAHUN U IPUMEHEHUS MX B PEAbHOM KU3HU ISl PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TIpW M3ydYeHUU MpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEEe 3HAYCHUE MPHOOPETAIOT
TaKue LENH U 3a]]a4d, KaK:

ajanTanus OOYYAIOIIUXCS K YCJIOBUSM JIMHAMHUYHO Pa3BHUBAIOIICTOCS MHpa, (HOPMUPOBAHUE
WHTEJJICKTYallbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIIEHOMY TMPHUHSATHIO TPAMOTHBIX PENICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSIX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMECHEHHUEM;

dbopmupoBaHre y 00YYaIOIMIMXCS KITIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIHI), WMEIOIINX
YHHUBEpPCaIbHOE 3HAUYEHHUE MJI Pa3IMuYHBIX BUIOB JEATEIHHOCTH: PEUICHHUS MpoOJieM, MOUCKa,
aHanu3a U o0pabOTKM MHPOPMAIMH, HEOOXOAUMBIX I MPUOOPETEHUs ONBITA ACATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHMU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3UIUN
HKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHS BEHIECTB M XMMHUYECKHX IPOIECCOB Ha
OpraHM3M YeJIOBEeKa U MPUPOAHYIO CPELLY;

pa3BUTHE TI03HABATCIIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOy4aromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHUA 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a y4eOHOM U Hay4YHO-TIONYISIpHON HH(POPMAIIUK XUMHUYECKOTO
COJIEPIKaHUS;

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATHBHOTO M JIOTMYECKOT'O MBIIICHUS,
Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCTICPUMEHTA;

BOCITUTAHHE Y OOYYArOIIUXCSl YOKIAEHHOCTH B T'YMaHUCTUYCCKOW HAMPABICHHOCTH XHMHH, €€
BOXHOW pONM B pEHICHUH TJI00ANBHBIX MPOOJIEM pPAMOHATBHOTO MPUPOOMOIb30BAHMS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB M COXPAHEHHs NPUPOITHOTO PABHOBECHS, OCO3HAHHS
HE00XO0IMMOCTH OEpEeKHOT'0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS
OIIBITAa WCIIOJIb30BAHUS TIOJTYUSCHHBIX 3HAHUU IS IPHHITHS TPAMOTHBIX PEIICHUN B CUTYAIHAX,
CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOnOM 11ane cpeaHero o0miero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30BOT0 YPOBHS BXO/IHT B
COCTaB MpeAMETHOM 005acTi «EcTecTBeHHO-HAYYHBIE TPEIMETHI».

OO11ee ynCio YacoB, OTBEAEHHBIX ISl U3yUEHUS] XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO OOILEro
oOpa3oBanus, coctapisier 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 yac B Hezemo).

COJAEPKXAHUE OBYYEHUSA 10 KIIACC OPTAHUYECKAS XUMMUSA

TeopeTuueckne 0CHOBbI OPraHUYECKO XUMUH

[IpenmMer  opraHudeckod  XUMHH: €€  BO3HUKHOBEHHE, pa3BUTHE ©  3HAUYCHHE
B TIOJIYYCHUU HOBBIX BEHICCTB M MaTEPHAJIOB. TEOpHUs CTPOSHUS OPraHUICCKUX COCTUHCHUH A.
M. BytnepoBa, e€ ocHOBHble MOJOXkeHUS. CTpyKTypHbIEe (OPMYIBI OPTaHUYECKUX BEIIECTB.
I'omostorust, m3omepusi. XUMHUYECKasl CBSI3b B OPraHMYECKHX COCIUHEHUSX — OJHMHApPHBIC U
KpaTHBIE CBSI3H.



[IpencraBnenne o kiaccu(UKAaUMU OpPraHMYECKUX BewlecTB. HoMeHKIaTypa OpraHMYecKuX
coeJlMHEeHUH (cucTeMaTuyeckas) ¥ TPUBHAJIbHbIE Ha3BaHUS BAKHEHIIINX MTPEICTaBUTENIEH KI1acCOB
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAIbHbIE METOJbl W3YYEHHsI BEIIECTB W HX MPEBpAIICHUN: O3HAKOMIICHHE C
o0Opa3liamMyu OpraHMYECKUX BEIIECTB U MaTepHallaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HAOMIOACHHE M ONUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
[IPEBPAILEHUIO OPraHMUECKUX BEIIECTB MPU HarpeBaHUM (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHE).
Yraesoaopoasl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psifl. MeTaH 1 3TaH — IPOCTEUIUE ITPEICTaBUTENH
aJIKaHOB: (PU3MUECKHE U XMMHUYECKHE CBOWCTBA (pPEeaKIK 3aMEILEHUs] U TOPEHUs ), HaX0XKIEHHE B
IIPUPOJIE, NIOJYUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHHE, T'OMOJIOTMYECKUU psl. DTUIEH M MNPONWIEH — HpocTeiline
NPEJCTABUTEIN AaJIKEHOB: (U3MYECKHE M XHMHUYECKHE CBOMCTBa (peakuud T'MIPUPOBAHUS,
raJIOreHUPOBAHUS, THIpaTallui, OKUCIICHUS U MOJIMMEPU3aliN), OTYyYeHHE U IPUMEHEHNE.
Ankanuensl: Oytaauen-1,3 u MetunOyTaaueH-1,3: cTpoeHre, BaXKHEHUIITNE XUMUYECKUE CBOMCTBA
(peakuus nonumepuzanun). [lomyueHne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTHUECKUH psf. ALETUIEH — MPOCTEHIINi
MIpeICTaBUTEb AJIKUHOB: COCTaB, CTPOCHUE, (PU3MUYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THPAaTAllUi, TOPEHU ), I0JIyY€HUE U IPUMEHEHUE.

Apensl. benszon: coctaB, cTpoeHue, (QuU3NUECKHME U XMMHYECKHE CBOMCTBA (peakinu
rajJloreHUPOBAaHUSI M HUTPOBAHUS), MOJIy4YE€HHE U TNpPUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKkue ceoticmea (peakyuu 2ai02eHUpo8aHus U HUMpOB8aHus), noayueHue u
npumeHnenue. TOKCMYHOCTb ~ apeHOB. ['eHeTHueckas  CBfA3b  MEXIy  YIJIEBOJOPOAAMH,
MIPUHAJJICKALUME K pPa3JInYHbIM KJIaccaM.

[Ipupoanbie HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHblii a3 u nomnytHble HeTAHbIE ra3sl. HedTh u
e€¢ mpoucxoxaeHue. CrnocoObl nepepaOOTKU HE(PTU: NEpEeroHkKa, KPEKUHI (TEPMHUUECKHIA,
Katanutuueckuit), nuponu3. IIpoayktel mnepepa®oTku HedTH, HUX NPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOIYKTHI €ro epepadoTKH.
OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsI BEIIECTB W HX MPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3LamMu IulacTMacc, KaydykoB U pe3uHbl, kojuiekuun «Hedte» n «Yronb», MoaenupoBanue
MOJIEKYJ ~YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEJIEHUE MPAKTUYECKON pPabOTHI:
MIOJIy4Y€HHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3aauu.

Bbruncnenus no ypaBHEHMIO XMMHUYECKOH peakuuu (Macchl, 00bE€Ma, KOJIMYECTBA UCXOIAHOIO
BEIIECTBA WMJIM NPOJYKTa peakluu MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOIO W3
HCXOJIHBIX BEILIECTB WM MTPOJYKTOB PEAKIIUN).

Kucnopoxnconepxammue opranndeckue COeAUHEHHUA

[IpenenbHble OAHOATOMHBIE CIUPTHI. METAHOMI U 3TAHOJ: CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE
CBOWCTBa (peaKklUMu ¢ aKTUBHBIMU METaJlJIaMH, T'aJOI€HOBOJIOPOJAMH, TOpPEHHUE), IPUMEHEHHE.
Bopopoansie cBsizu Mexly MOJIeKyJlaMy cIUpTOB. JlelicTBUe MeTaHoIa U ATaHOJa Ha OpraHu3M
YeJI0BEKA.

MHoroatoMHble COMPTHL. DTWIECHIVIMKOIb U TJIMLIEPUH: CTpOEHUE, (PU3HUECKHEe U XUMHUYECKUE
CBOWCTBa (B3auMOJEICTBUE CO INEJIOYHBIMU METallJlaMM, KAauyeCTBEHHAs pEaKkuus Ha
MHOTOaTOMHbIE cnupThl). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue riauuepuHa u
STWJICHIJIUKOJIS.

@®eHo: CTPOCHHE MOJIEKYJbl, (U3NYECKHE U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTH (heHouna.
[Ipumenenue peHona.

Anbaeruabl U kemonwvl. PopMabAeru, alleTadbAeru: CTpoeHue, GU3NIecKue U XUMHUYECKUe
CBOWCTBa (peakUuH OKMCJICHHUS M BOCCTAHOBJICHMS, KAUeCTBEHHbIC pEaKIMH), MOJIYy4YeHUE U
MIPUMEHEHHE.

OnIHOOCHOBHBIE TMpe/ebHble KapOOHOBBbIE KHUCIOTHL. MypaBbUHAsi W YKCYCHAasi KHCJIOTBI:
cTpoeHue, Pu3nyecKre 1 XMMHUIECKHNEe CBOMCTBA (CBOMCTBA, OOIIME IS Kjacca KUCIOT, peaKIus




TepupUKaLMM), TOJNyuyeHHe U mnpuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHUCIOTHI Kak
MIPEICTAaBUTENH BBICIINX KAPOOHOBBIX KMCIOT. Mblia Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MoIoLIee IEHCTBUE.

CrnosxHble 3¢upbl KaKk NPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Haponu3 cinoxHbIX 3¢upoB. Kuphl.
I'unponus xupos. [Ipumenenue xxupos. buonoruueckas posb ;KUpOB.

VYrieBonpl: cocTaB, Kiaccuukamus yrieBoAOB (MOHO-, IW- W Toyimcaxapunasl). [mrokoza —
NPOCTEHUIINIA MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJICKYJbl, (PU3UYECKUE M XUMHUYECKHUE
cBoiicTBa (B3aumoseiictaue ¢ ruapokcuaoM Menu(1l), okucnenne aMMuayHbIM pacTBOPOM OKCHJ1A
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXKICHHE B IMPHUPOJE, NPUMEHEHHE,
ouosorndeckasi poib. DorocunTes. OpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemirono3a Kak HpuUpojHble NosuMepbl. CTpoeHHME Kpaxmajga W LEJUIIOJIO3BI.
dusnyeckue 1 XMMUYECKHE CBOMCTBA KpaxMasa (THUIpOoJIn3, KaueCTBEHHAsI peaKLus C HOJOM).
DKcnepyMeHTaIbHbIE METO/Ibl M3YUYEHUS BEIIECTB U UX MPEBPALICHUN: TPOBEICHHUE, HAOII0ICHHUE
U ONHCAHME JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHbIE pEaKLUU
OJTHOATOMHBIX CIUPTOB (OKUCIIEHUE 3TaHona okcuaoMm Meau(ll)), MHOroaTOMHBIX CIHUPTOB
(B3aumopeiictBue rinuuepuHa ¢ rugpokcugom Meau(ll)), anpaernnos (okucieHne aMMHUaYHBIM
pactBopom okcuaa cepedpa(l) u runpokcunom menu(Il), B3aumozeiicTBue Kpaxmana ¢ HOJIOM),
IIPOBEJIEHUE MPAKTUYECKOI pabOThI: CBOICTBA pacTBOPa YKCYCHOM KHCIIOTHI.

PacuérHble 3a1ayn.

Bbruncnenus no ypaBHEHMIO XMMHUYECKOH peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA UCXOIAHOIO
BEIIECTBA WJIM NPOJIYKTa peakluu MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO M3
HCXOJIHBIX BEILIECTB WM MTPOJYKTOB PEAKIIUN).

AzoTconepikaliye OpraHn4eckKue COeAMHEHUS.

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHMYecKkue coenuHeHus. Puznyeckue M XUMHUYECKHE
CBOWCTBAa AMHUHOKHCIOT (Ha MpUMepe TIJUIMHA). buojormueckoe 3Hau€HUE AMHHOKHUCIIOT.
TlenTraer.

benky kak npupoiHbIE BEICOKOMOJIEKYIISIDHBIE COeIMHEHNs. [lepBruuHas, BTOpUYHas U TpETUUHAS
CTpYKTypa OeJIKOB. XHMMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJM3, JEHATypalus, KauyeCTBEHHbIC
peaxiy Ha OeJKH.

OKCHeprUMEHTaIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBpAIlleHUi: HA0JII0IeHUE U ONIMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpaIUs OEJIKOB IIPU HArPEBAHUH, LIBETHBIE PEAKI[H OCIIKOB.
BbicokomouiekyJisipHbie coOeIHHEeHHU S

OCHOBHBIE TIOHATHA XUMHUHU BBICOKOMOJIEKYJSIDHBIX COCAMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CPEIHSs MOJeKyasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3aLUs U ITOJIMKOHCHCALIMS.
OKCHEepUMEHTAIbHbIE METOJbl W3YYEHHsI BEIIECTB W HX MPEBpallleHUN: O3HAKOMIICHHE C
o0pa3iaMy NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaAMETHBIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d INpU M3Y4EHUM opraHuudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCS YEPE3 HCII0JIb30BAHHE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX HOHSTHH, TaKk U
MIOHSITUM, ABISAIOIIUXCS CUCTEMHBIMU Il OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.
OO01ue ecTecTBEHHO-HAy4YHbIE TOHATHUSA: SIBJICHHE, HAY4HbIM (hakT, rumoresa, 3aKOH, TEOpUs,
aHanu3, CUHTE3, Kiaccu(uKalus, NEePUOJUYHOCTb, HAOJIOJCHHE, M3MEpPEHHE, SKCICPHUMEHT,
MO/IETUPOBAHUE.

@dusuka: maTepus, dHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJla, DHEPIeTUYECKUI YpOBEHD,
BELLECTBO, TEJO0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PU3NUECKHE BETUUMHBI U €TUHULBI KX
U3MEPEHUS.

buonorus: xierka, opranmsMm, Ouocdepa, oOMEH BemeCTB B oOpraHu3Mme, (oToCHHTE3,
OMOJIOTMYECKH AaKTUBHBIE BEIeCTBA (OETIKH, YIIeBOAbI, KUPBL, HEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HbIE NCKOIAEMbIE, TOIUIUBO, PECYPCHI.




TexHomorus:: NUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO IUTAHMS, MOIOIIKME CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUECKHE MpenapaThbl, MaTepHalibl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KIIACC OBIIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI XHMHUH

XUMHUECKHUH deMeHT. AToM. SAapo aToma, H30TOMbL. DJIEKTPOHHASI 000I0YKa. DHEPTreTUYECKHE
YPOBHH, MOJYPOBHU. ATOMHBIE OopOuTany, s-, p-, d- anemeHnTsl. OCOOEHHOCTH pacHpeenecHHs
AJIEKTPOHOB MO OpOUTANIIM B aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUONOB. DJIEKTPOHHAS
KOH(Urypamus aTOMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuyeckux 3yeMmeHToB 1. . Menneneesa.
Ces3p nepuoanueckoro 3akoHa u llepmonnueckoil cuCTEMbl XUMHUYECKHX 3JIEMEHTOB /.
W. MenneneeBa ¢ COBpEMEHHON TEOpPHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BELIECTB I10 IPYyMIaM
U nieproaM. 3HaueHue epruoIMYECKOro 3aKOHa B pa3BUTHUN HAYKH.

Crpoenue BeriecTBa. XUMHUUYECKasi CBsI3b. BUIbl XUMUUECKOI CBSA3M (KOBaJICHTHAsI HEMOJISIpHAs U
MOJIIpHAsi, MOHHAsI, MeTaJIMuecKas ). MexaHu3Mbl 00pa3oBaHMs KOBaJEHTHON XMMHUECKOH CBSI3U
(oOMeHHBIH 5 JIOHOPHO-AKIEITOPHBIN). Bonoponnas CBS3b. BanieHTHOCTS.
DnexTpooTpuuaTesbHOCTh. CTeneHb OKUucieHus. VIOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHONO M HEMOJEKYJISPHOIO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa
BelIECTBA. THINbl KPUCTAIIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAITIMYECKON PEIIETKH.

[lonsatue o aucnepcHbIXx cucreMax. VcTUHHBIE M KOJJIOMJIHBIE pAacTBOpbl. MaccoBasi noiis
BEIIECTBA B PaCTBOPE.

Knaccudukauus Heopranuueckux coequHeHuid. HomeHkiaTypa HEOpraHMYeCKHUX BEILECTB.
I'eneTnueckas cBA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKAIUX K Pa3IUUYHBIM KJIacCaM.
Xumunyeckass peakuus. Krnaccupukauuss XUMHUECKMX peakUuil B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUS MAcChl BEIECTB, 3aKOH COXPAaHEHUs U NPEBPAILECHUS
SHEPruu NpU XUMUYECKUX PEaKIUsX.

CkopocTb peakiuu, €€ 3aBHUCHUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe peakKIuH.
Xumuyeckoe paBHoBecue. PaKTOpbI, BIUSAIOIIME HA COCTOSHHE XUMHUYECKOI'O PABHOBECHS.
[Ipunuun Jle [laTense.

DnexTponautuyeckas auccouuanus. CUibHbIE U ciladble 3J1eKTpoauThl. Cpeia BOJIHBIX paCTBOPOB
BELLECTB: KUCIIAsl, HEUTpaJIbHAas, ILIE€JI0YHasl.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIIH.

OKclepyMEeHTaIbHbIE METOJIbl M3YYEHHUS BELIECTB M UX MPEBPALICHUN: JEMOHCTPAIs TaOJIuIl
«llepnonnueckas cucrema xuMuueckux snemeHtoB [[. M. MenneneeBa», uzydeHue MoAenei
KPUCTAJTINYECKUX PELIETOK, HaOroieHue
1 ONMKMCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3jIokKEeHHUE MEPOKCHIA BOJOPO/Ia B
IIPUCYTCTBUM  KaTaJU3aTopa, ONPEIEICHUE CpEeAbl pPacTBOPOB BEUIECTB C  [IOMOIIBIO
YHUBEPCAJILHOTO MHAMKATOPa, peakllMd MOHHOIO OOMEHa), MPOBEJCHUE MPAKTUYECKON paboThI
«BnusiHue pa3nnyHbIX (GaKTOPOB HA CKOPOCTh XMMUYECKON PEaKLIUN.

PacuérHble 3a1aun.

Pacu€Tsl 10 ypaBHEHMSAM XUMHUYECKMX pEaKLUUi, B TOM 4YHCIIE TEPMOXMMHMUYECKHE PacUEThl,
pacy€Thl C UCIIOJIb30BAHUEM MOHSTHS «MAacCOBas J0JIsl BELIECTBAY.

Heopranuveckasi xumus

Hewmeramnsl. Ilomoxenne HemetaimioB B lleproandeckoi cucreMe XMMHYECKUX JIEMEHTOB /1.
W. MenneneeBa U OCOOEGHHOCTH CTpPOCHHS aTOMOB. DHU3MUECKUE CBOMCTBA HEMETAJUIOB.
AmtoTponusi HeMeTauioB (Ha IpUMeEpe KUCIopoia, cepsl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHUIIIMX HEMETAIIJIOB (TalIOr€HOB, Cepbl, a30Ta, pochopa, yriepoaa u
KpEMHHUSI) M HUX COEAUMHEHMH (OKCHIOB, KHUCIOPOACOJAEPKAIIUX KHUCIOT, BOJOPOJHBIX
COEJIMHEHUH).

[IpumeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.




Meraubl. [lonoxenue meramnoB B Ilepuonuueckoid cucreMe XUMHUYECKUX dJIeMEHTOB [l
N. MenneneeBa. OcOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cporicTBa MeTaioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKUI DSl HAMPsHKEHUN
METAaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWUIINX METAJUIOB (HATPUM, Kalui, KaJdbIMil, MATHUH, aTFOMUHHM,
[IUHK, XPOM, JKEJI€30, ME/h) U UX COCTMHCHHIA.

O6mmue criocoObl oay4YeHHust MeTauioB. [IpruMeHeHne MeTaioB B OBITY U TEXHHUKE.
OKCIIEPUMEHTAIbHBIC METOJIbl M3YYEHHUsl BEIICCTB M WX MPEBPAIICHUN: M3YUYCHHE KOJUICKIIUU
«MeTtamnel M CIUIaBbl», OOpa3lOB HEMETAJUIOB, pEIICHHE HKCIEPUMEHTAJIbHBIX 3ajad,
HaOJII0JICHNE W OIMKMCAHHWE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBUE
TUAPOKCHU/IA ATIOMUHHUS C paCTBOPAMU KUCIIOT UM IIEJI0YEH, KAUeCTBEHHbIE PeaKlUd Ha KaTHOHbI
METAJIJIOB).

PacuérHbie 3a1a4m.

Pacuéter macchl BemecTBa miin 00bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO W3 yYaCTBYIOIIMX B PEaKIMH BEHIECTB, pacu€Thl Macchl (00BEMA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIIECTB HMEET MPUMECH.

XuUMHUA U )KU3Hb

Ponp xumum B oOecrmedyeHMHM SKOJOTUYECKOW, HHEPreTHMYECKOM W MHUIIEBON 0€30macHOCTH,
pa3BUTUU MeAUIUHBL. [IoHATHE O HAYyYHBIX METO/IaX MO3HAHHUSA BEILIECTB U XUMUYECKUX PEaKIUH.
[IpeacraBiaenuss 00 OOIMMX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MOJYYCHHUS BaKHEHIIMX
BCILIECTB.

UenoBek B MHpE BEUIECTB W MATEPHAIOB: BaXHEWIINE CTPOUTEIBHBIE MaTEepHAIIbL,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepuaibl sl 3JIEKTPOHUKH,
HaHOMaTepHuasbl, OpPraHUYECKUE U MUHEPATbHBIC YI0OPEHUSI.

XuMHs U 3J0pOBbE YEJIOBEKA: MpaBuja UCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB, MpaBUia
0e30I1acHOro HCIIOJIb30BAHUS npenapaToB OBITOBOM XUMUH
B IIOBCCAHCBHOM JKH3HM.

MexnpeIMETHEIC CBSI3H.

Peanuzanusi MeXnpeaMETHBIX CBSI3CH MPH M3y4eHUH OO0IIel W HeopraHuveckoi xumuu B 11
KJIacCe OCYIICCTBIISIETCSI Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
U TIOHSTHH, SABISIIOLIUMXCS CUCTEMHBIMHM [JISl OTIAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYyYHOTO
LIMKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATH: HAy4yHBIH (DaKkT, rumores3a, 3aKOH, TEOPHs, AHAIU3,
CUHTE3, Kiaccu(uKanus, HEPUOIUIHOCTh, HAOIIOJCHUE, OJKCICPUMEHT, MOJEIUPOBAHHE,
U3MEpEHHUE, SIBJICHUE.

®usmuka: Martepusi, SHEprus, Macca, aToM, OBJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
PaaNOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHHE BEIIECTBA, (PU3MUECKUE BETUIUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KocuctemMa, ouocdepa, Makpo- 1 MUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BElIECTB B OpraHUu3Me.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, MOJIE3HBIE NCKOMIAEMBbIE, TOTUIUBO, PECYPCHI.
TexHomorusi: XUMHYECKass MPOMBIIUICHHOCTh, METAJUTYyPTys, MPOU3BOJICTBO CTPOUTEIBHBIX

MaTepuajosB, CEJIbCKOXO0351ICTBEHHOE IIPpOU3BOACTBO, nuIieBas HIPOMBINIICHHOCTD,
q)apMaHeBTI/ILICCKafl IMPOMBIIIJICHHOCTD, IMPOU3BOACTBO KOCMECTHUYCCKHUX npemnapaTos,
IIPpOU3BOACTBO KOHCTPYKIIHOHHBIX MaTCepurajoB, DJICKTPOHHAsA MMPOMBIIIICHHOCTD,
HaAHOTCXHOJIOI'HUH.

[UTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TIPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPE/IHET'O OBIIIET'O OBPA3SOBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiauBaeT TpeOOBAHUS K Pe3yJabTaTaM OCBOCHHUS OOYUYaIOIIMMHUCS MPOrpaMm
cpenHero oOmero odpazoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M IMpeAMETHbIM). HaydHo-



METOJIMYECKON OCHOBOW Ui pa3pabOTKU IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHUS MPOrpaMm
CpeaHero o0Iero 00pa3oBaHMs SBISETCS CUCTEMHO-IESTEILHOCTHBIN TTOIXOI.

B cooTBeTCTBUU C CUCTEMHO-AESATENBHOCTHBIM MOJIX0/I0M B CTPYKTYPE JTMUHOCTHBIX PE3YJbTaTOB
OCBOEHUS NMpeMeTa «XHUMHUsS» Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHUsI BbIIEJIEHBI CIIETYIOLINE
COCTaBJIAIOILHE!

OCO3HaHWE OOYYAIOIIMMHCS POCCUUCKOW TPAKTAHCKOM HWACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4ue MOTHBALIMU K 00Yy4EHUIO;

[[eJICHAMPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE KIFOUYEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAUIIMIA 6a30BON HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJACTBOBATHCA B CBOEH JESTEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYLIMMHU LIEJIOCTHON CHUCTEME XUMHYECKOIO
o0pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTUYECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh L€ M CTPOUTH
YKU3HECHHbIC IIJIaHBI.

JIMYHOCTHBIE PEe3yIbTaThl OCBOCHMS TpeaMeTa «XHUMHUS» TOCTUTAIOTCS B €IMHCTBE yu4eOHOU U
BOCIIUTATEIbHON JESITENbHOCTU B COOTBETCTBUU C T'YMAHUCTHUYECKHUMH, COLMOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMH LEHHOCTAMH M HJA€alaMU POCCUHCKOIO TI'pa’kJaHCKOro OOIIecTBa,
MPUHITHIMU B OOIIECTBE HOPMaMU M TpaBUJIaMH TOBEIEHUS, CIOCOOCTBYIOIIMMH IMPOIIeccaM
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00YYarOIIHUXCS.
JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTPaKaloT COPMUPOBAHHOCTH OIBITA
[I03HABATEIbHON U MPaKTUYECKOW NEATENbHOCTH OOY4aloUIMXCs M0 pean3alluy NMPUHSATHIX B
00111eCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHMS:

OCO3HaHHUS 00YYAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEHN, YBAKECHHSI K 3aKOHY
Y TIPaBOTIOPSIKY;

MPEACTABICHUS O COLUANIbHBIX HOPMaXxX U MpaBUiaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;
FOTOBHOCTH K COBMECTHOM TBOPUECKOW MAESTENbHOCTH IPU CO3/IaHUU Y4YEOHBIX MPOEKTOB,
pelieHny yueOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCTIEPUMEHTOB;
CIOCOOHOCTH TTOHUMATh W MIPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTYMEHTBI APYTUX MpU
aHaJIM3€ Pa3ITUYHbIX BUJOB YU€OHOU e TEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0 OT€UECTBEHHOU XUMUU;
YBOXXEHHUS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHYECKOTO MPUMEHEHUS XHUMUH,
OCO3HAHUSA TOTO, 4YTO JIOCTHIKEHHS HAyKH €CTh pe3yibTaT JUIMTEIbHBIX HAaOIIOJACHUH,
KPOMOTJIUBBIX SKCIIEPUMEHTATBHBIX TOMCKOB, MMOCTOSIHHOTO TPpyAa YIEHBIX U MTPAKTUKOB,;
WHTEpeca U MO3HABaTEIbHBIX MOTHBOB B MOJIYUEHUU U MOCJIEAYIOIIEM aHaau3e WHPOpMaIUU O
MEePEIOBBIX JOCTIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XHUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTM  OLIEHWUBATh  CHUTYallMM,  CBSI3aHHbIE C  XUMHUYECKUMH  SIBJICHUSMH,
YW TPUHAMATH OCO3HAHHBIC PEIICHUs, OPHUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE MOBE/ICHUE M TIOCTYITKH CBOMX TOBAPHINEH C TTO3UIINIA HPABCTBEHHBIX
Y IIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) dopMupoBaHusi KyJbTYypPbl 310POBbS:

[IOHUMaHMUs LEHHOCTeH 370poBOro M Oe3omacHoro obOpasza JKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
coOmroaeHusl mpaBui 0€30MacHOr0 OOpAICHHs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU U B
TPYIOBOH JIEATENBHOCTH;

MMOHMMAHUS [IEHHOCTH MPaBUJ WHAWBHUIYAILHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO MOBEJCHUS B
CUTYaLUSX, YTPOKAIOUINX 3/I0POBBIO U )KU3HU JIIOJIEH;



OCO3HAHMs TMOCIEJICTBUM W HENpUATHUS BPEIHBIX MPHUBBIYEK (YNOTpeOJIeHUs aJKOIoJs,
HAapKOTHUKOB, KYPEHHUS);

5) Tpya0oBOro BocnuTaAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKOW  J€SATEIBbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKON M JPYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3aJ1a4 COIIMAJIbHOM HaIlPaBI€HHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3y4YEHHUIO MPOQeccuil pa3inyHOro posia, B TOM YHCIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYJLY, JIOJSM TpyZa U pe3yibTaTaM TPYAOBOH I€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYAJIBHOW TPAaEKTOPUU OOpa3oBaHMs, Oymyiien
npodeccun U peannzalii COOCTBEHHbBIX KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX UHTEPECOB,
crocoOHOCTEH K XMMHUHU, MHTEPECOB U NOTpeOHOCTEH 00111ecTBa;

6) 3x0/10rMYeCcKOro BOCIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOLICHHUS K IPUPO/IE, KaK UCTOYHUKY CYIIECTBOBAHUS )KU3HU
Ha 3emie;

MIOHUMaHMs TJ00ANIBHOTO XapakTepa HKOJOTHYECKUX NpoOseM, BIUSHUS HKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CPEJIbL;

OCO3HaHMsS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTIKEHHH XHMHUM JJI pEIIeHUs BOIPOCOB
PaLMOHAIBLHOIO IPUPOI0NOIB30BAHNUS;

AKTUBHOTO HENPUATUS NEHCTBUI, NPUHOCAIIUX BPEJ OKPY)KAIOIIEH MPUPOJHON Cpelle, YMEHUs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUECKUE TTOCIIECTBUS MPEANPUHUMAEMbIX 1€HCTBUN
Y NIPEeAO0TBPAILATh UX;

HaJIU4Yusl Pa3BUTOIO OSKOJOTMYECKOIO  MBIIUIEHUS, SKOJIOIMYECKOHM KYJIbTYpbl, OIbITa
JEATENBHOCTH  DKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMH B
[103HABaTEIbHON, KOMMYHUKATUBHON M COLIMAJIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOSTH UJCOJIOTHH XeMOpOOuH;

7) HUEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 0OILECTBEHHON MPAKTHKY;

MIOHUMaHMs CelU()UKHA XUMHUU KaK HayKH, 0CO3HaHMA €€ poJid B (POPMHUPOBAHUY PALIUOHATILHOTO
HAay4YHOT'O MBIIUICHUS], CO3JaHUM LEJIOCTHOrO IMpPEACTaBIEHUs] 00 OKpYXarolleM MHUpE KakK O
€IMHCTBE MIPUPO/IbI M YEJIOBEKA, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUH NPpodsieM
COXpPaHEHHUS MIPUPOJIHOTO PABHOBECHS;

yOexKIEHHOCTH B 0CO00M 3HAYMMOCTH XHWMHUHM JJIs COBPEMEHHOM NMBHIM3AalMU: B €€
I'YMaHUCTUYECKOW HAIPABJIIEHHOCTH U Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJIBTYpBl, PEIICHUH II100aNbHBIX MIPOOJIEM YCTOMUMBOrO pa3BUTHsI YEIIOBEUECTBA — CHIPEBO,
SHEPreTUYECKOW, MHUIIEBOM M HKOJIOIMYECKONl O€30IacHOCTH, B Pa3BUTHUU MEAMIIMHBI,
00eCreUeHUH YCIOBUH YCHEIIHOTO TPy/Ja U 3KOJOTMYECKH KOM(POPTHOM KU3HU KaXKIOr0 YeHa
00111eCTBA;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: IOHUMAHHUS CYIIIHOCTH METO0B I103HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOJb30BaTh IOJIydaeMble 3HAHUS JJIS aHajau3a u
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHUS /1e1aTh
000OCHOBaHHbIE 3aKJIIOYEHUs] Ha OCHOBE HAayYHbIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJbIO
II0JIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHMUYECKUE 3HAHUS JJIs peuieHusi mpoldsieM B
peanbHBIX KU3HEHHBIX CUTYALUAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON e TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU [TOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMYHbIX cepax npodhecCHoHaIbHON AeITeIbHOCTH.
METANPEIMETHBIE PE3YJIBTATHI



MeTtanpeaMeTHbie pe3yIbTaThl OCBOCHHUS y4eOHOro mpeaMera «XHUMHUs» Ha YPOBHE CPEIHEro
o0mrero 00pa3oBaHUs BKIIOYAIOT:

3HaUYUMBIC JUISI  (OPMHPOBAHUS  MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCHUTUIMHAPHBIC
(MEXIIpeIMETHBIC) OOIIEHAYIHBIE TIOHATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(rKy METOJIOB MTO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEpPrus, SABJICHHE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, HCCIeA0BaHNE, HAOMIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYyrue);
YVHUBEpCAIIbHbIC yYeOHBbIC ISHCTBHUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEIC, PETYISITHBHBIC),
obecrneunBaroie GopMupoBanue (HyHKIIMOHATBLHOM TPAMOTHOCTH U COITUAIBHON KOMIIETEHIIUN
o0ydJarommxcs;

CIIOCOOHOCTH oOyuaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUITTUHAPHEIE,
MHPOBO33PCHUYSCKAE 3HAHWUS W YHUBEPCAJIbHBIC Y4eOHBIC JEHCTBUS B TIO3HABATCIHLHOW U
COLIMATLHON MPAKTHKE.

MertanpeqMeTHbIe  pPe3yabTaThl  OTPAKAIOT  OBIAJACHHEC  YHHBEPCATBHBIMA  YUYCOHBIMHU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMHU.

OBy1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AeHCTBHSI:

CaMOCTOSITEIBHO  (pOpMyNIUpOBaTP W aKTyaJlIM3UPOBATH  MPOOJIEMYy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATH MENN JIEeATEIHPHOCTH, 331aBast apaMeTPbl B KPUTEPUU UX JOCTHIKCHUS, COOTHOCHTH
PE3yIbTaThI JESATENBHOCTH C IOCTABICHHBIMHU 1EJISIMU;

HCIIOJIb30BATh ITPU OCBOCHUH 3HAHHI MPUEMBI JIOTHYECKOTO MBIIIIJICHUS — BBIJICSATH XapaKTePHBIC
MIPU3HAKY MOHATHI U YCTaHABIUBATH UX B3aMMOCBS3b, UCIIOIB30BAaTh COOTBETCTBYIOIINE MOHSATHUS
JUTSL OOBSICHEHHUS OT/ICTIBHBIX (DAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KiIacCU(DUKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;
YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXK]Ty N3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICeHUsA (MHIYKTHBHBIC, IEAYKTHUBHBIC, MO aHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH W MPOTUBOPEYHS B pacCMaTPUBACMBIX SIBICHUAX, (DOPMYJIHUPOBATH BBIBOIBI U
3aKTIOYCHHUS,

MIPUMEHSITH B ITPOIIECCE TIO3HAHMSI, UCIIOJIb3YeMbIe B XHMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATh MOJENbHBIE TMPEACTABICHHUS — XUMHYECKHH 3HaK (CUMBOI) DJIEMEHTA,
XUMHYeCKast (opMmylia, YpaBHCHHE XHMHYSCKOH PEaKIMu — TPH PEIICHUH YYIeOHBIX
MO3HABATEIBHBIX U MPAKTHYECKUX 33724, IPUMEHITh HA3BaHHBIE MO/ICNIbHBIC TIPEICTABICHUS IS
BBISIBJICHHSI XaPAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB H XUMHUCCKHX PEAKITHIMA.

2) 0a30Bble HCCJIeA0BaTEIbCKHE AeHCTBUSI:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUS BEIICCTB U XUMHUYSCKUX PEAKIINN;
(hopMynHpoBaTh LIETHN U 3a/1a4U UCCIEAOBaHMUS, UCTIOIb30BaTh MIOCTABICHHBIE H CAMOCTOSATEIHHO
c(hOpMyJIUPOBAHHEIC BOITPOCKHI B KAYECTBE HHCTPYMEHTA ITO3HAHUS U OCHOBBI JIJIsl ()OPMUPOBAHUS
TUIOTE3bI 0 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BIIQJICTh HABBIKAMH CAMOCTOSITEIPHOTO IUTAHHPOBAHHSI ¥ TMPOBEACHUS  yYCHUYCCKHX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAONIOATh 32 XOJ0M MPOIECcca, CaMOCTOATEIHHO
MIPOTHO3MPOBATh €ro pe3yibTaT, (OPMYIUPOBATH OOOOIIEHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEJOBAHMS, COCTABISTH OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

MPHOOPETATh OMBIT YYCHUUYECKON HCCIEeIOBATENIbCKON U MPOEKTHOM NESITeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTHICCKHX
3a/1a4, MPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHHUS.

3) pabora ¢ nnpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(GOpMalUU (HAy4dHO-TIOMYJspHAs JTUTeparypa
XUMHYECKOTO COJICp)KaHUs, CIPaBOYHBIC TOCOOMs, pecypchl VHTepHETa), aHaIU3upOBaTh
MH(GOPMALIMIO PA3TUYHBIX BHJIOB U (OpPM TPEACTaBICHHSA, KPUTUYECKU OIEHUBATH €&
JIOCTOBEPHOCTH M HEITPOTUBOPECUUBOCTD;



(opMyIMpOBaTh 3aIPOCH] U IPUMEHSATH Pa3IMYHbIC METO/IbI IIPU MOUCKE U 0TOOpe UH(pOpMAIHH,
HE00XO0IMMOM JUIsl BHIIIOJIHEHUS! Y4eOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

npuoOpeTaTh OMbIT HCIOJB30BaHUA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
Pa3IUYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpMYy MpeacTaBieHUs WHPOPMALUU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIMLbI, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpPeACTBA IpU paboTe ¢ XMMUYECKOH MH(pOpMaIuei:
MPUMEHSTh MEXIpeaIMeTHbIe (PU3NYeCKe U MaTeMaTHYeCKHUEe) 3HAKU M CUMBOJIBI, (POPMYIIbL,
ab0peBUaTYypbl, HOMEHKIIATYDY;

HCII0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISLAHOCTH.
OBiagenne yHMBepCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMHU:

3a7aBaTh ~ BONPOCHI MO  CYyIIECTBY  oOCyKJaemMoil  TeMbl B XOJe  Juajiora
W/WIM  TUCKYCCUH, BBICKa3bIBaTh HJEH, (OPMYIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHMSI IPEAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IIPE3CHTALMEH PE3yIbTATOB I103HABATEIBHON JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUU XUMHUYECKOIO
HKCHEPUMEHTa, NPAKTUYECKOH pabOThl MO HCCIECJOBAHUIO CBOMCTB H3y4yaeMbIX BEILECTB,
peanuzanuu y4eOHOro IIPOEKTa U (dhopMynupoBath BBIBO/IbI
T10 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEIOBAHUI YTEM COTIACOBAHMUS MO3ULMH B X0/1€ 00CYKICHHS
1 0OMeHa MHEHUSIMH.

OByagenne yHMBEPCAJIBHBIMH PEryJsiTHBHBIMU ACHCTBHAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAThb M OCYIIECTBISATH CBOIO I103HABATEIbHYIO JIESITEIBHOCTD,
ompenensds e€ Leau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeajaraeMblii aaropuT™ JEMCTBUI MPHU BHINOJIHEHUM Y4€OHBIX M HCCIEN0BAaTENbCKUX 3aj]ad,
BbIOMpaTh Hauboee 3(pPeKTUBHBINA CrIOCOO MX PEUICHUs ¢ YUETOM MOIYUYEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAIM3a U CAMOOLIEHKH.
HNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUN O XWMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XUMHM B MO3HAHUU SBJICHUHA MPUPOJBI, B (HOPMUPOBAHUU MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAJIBbHOW TIPaMOTHOCTH, HEOOXOIMMOHN [UIsl pelleHus
MPAKTUYECKUX 3a/a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILICHHMS K CBOEMY 3J0POBBIO U
MIPUPOAHOM Cpeae;

BJIaJICHUE CUCTEMOM XMMHMUYECKHMX 3HaHHWM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINAE MOHATHUS
(XMMUYEeCKUI 3JEMEHT, aToM, OJJIEKTpOHHas o00o0JI0YKa aToMa, MOJIEKYyJa, BaJIEHTHOCTD,
AJIEKTPOOTPHULIATEIBHOCTh, XUMHMYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaléHHas1), MOJIb, MOJIIpHAs Macca, MOJSPHbIE 00BEM, YIJIEPOJHBIH  CKEJET,
(GyHKUMOHANbHAS TPYNNa, paauKaji, U30MEpUs, HU30Mepbl, TOMOJOTHYECKUN psJ, TOMOJOIH,
YTJIEBOIOPObI, KUCIOPOA U a30TCOJEPIKAILUE COCIUHEHUSI, MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHNUS); TEOPUU U 3aKOHBI (TEOPHs CTPOSHUSI OPraHUUECKUX
BemectB  A. M. BytiepoBa, 3akoOH COXpaHEHHsST MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMSI, JIEKALIME B OCHOBE IOHUMAaHUS
MIPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHX SIBICHUH, (DAKTOJIOTHUYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30IaCHOM HUCIOIb30BAHNHU BaKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TIPAKTUYECKOH J1eATEeIbHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIE NMPHU3HAKU MOHATHI, YCTaHABIMBATH HX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA MPHU OMMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLEHUI OPraHNYECKUX COEIMHEHNN;

c(OpMUPOBAHHOCTh YMEHUN HCIOJb30BaTh XHUMHUYECKYI0 CHMBOJMKY JUJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPALIEHHOM) (OPMYIT OPraHNYEeCKUX BEILIECTB



U YpaBHEHUU XUMHMUYECKUX PEaKUUW, U3rOTaBIUBATh MOJAEIH MOJIEKYJ OPraHMYECKUX BEUIECTB
JUISL WJUTFOCTPALUM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOECHHS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX OPraHUYECKHX
BELIECTB II0 MX COCTaBy U CTPOCHUIO K OINpeAe]EHHOMY KIacCy/TpyIme COeAUHEHUN
(YrneBogopoabl, KUCIOPOA W A30TCOJAEPIKAIIME  COEAMHEHHUS, BBICOKOMOJEKYJISPHBIE
COEJIMHEHUs), aBaTh UM Ha3BaHMs 10 cuctematuueckoid HoMeHkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAIBHBIE HAa3BaHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMHIIEH,
alEeTWICH, STWICHIVIMKOJb, TJIMLUEPUH, (PEeHOJ, (OopMaibAerui, aleTaablerui, MypaBbUHAas
KHCJIOTa, YKCYCHas KUCIJIOTA, OJEMHOBAsl KUCJIOTA, CTEAPUHOBAsl KHUCJIOTa, TIIH0K03a, (PpyKTO3a,
Kpaxmall, [[eJIJIK0J103a, TJIMIUH);

c(OPMHPOBAHHOCTb YMEHUS ONPEAEIATH BUIbI XUMUUECKOH CBSA3M B OPraHUUECKUX COCIMHEHUSX
(onuHapHBIE U KpaTHbBIE);

c(OPMHUPOBAHHOCTh YMEHUs NPUMEHATh MOJ0XKEHUS TEOPUN CTPOCHUSI OPraHUYECKUX BEIIECTB
A. M. bytiepoBa st 0OBSICHEHHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUsI MACChI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA TUITMYHBIX MIPEJICTABUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ITaH,
STWJICH, TIPONMWIEH, aleTwieH, OyraaueH-1,3, merunOyranuen-1,3, OeH30JI, METaHOJ, JTAHOI,
STUJICHTJIUKOJIb, TIIMLIEPHUH, ()EHO, alleTalbIeTH1, MypaBbiHAs U YKCYCHAsl KUCIOTHI, TIIIOK03a,
Kpaxmall, LIeJUII0JI03a, aMUHOYKCYCHAsI KUCIIOTa), UJUTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXY
HUMH YPAaBHEHHMSIMU COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUI C UCIOIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepHU30BaThb HMCTOYHHKH YIIJIEBOJOPOJHOTO ChIpbs (HE(Tb,
MIPUPOJIHBIN ra3, yroip), cnocoObl UX MepepabOTKU M MPAKTUYECKOE MPUMEHEHHE MPOJYKTOB
nepepaboTKy;

c(OpPMUPOBAHHOCTh YMEHHUI NMPOBOJUTH BBIYMCIECHUS MO XUMHYECKHM YpPaBHEHUSM (MaccChl,
00BbEMa, KOIIMYECTBA HCXOAHOr0 BEIIECTBA MIIM IPOAYKTa PEaKLIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMUYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTBUIM MPOYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHMH BJIaJIeTh CHUCTEMOM 3HAaHUH OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, HCIIOJIB3YeMbIX B XHUMHH TIPH HM3YYCHHH BEIIECTB M XHUMHYECKUX SIBICHHUM
(HabmrosileHNe, UW3MEpEeHUe, OSKCHEPUMEHT, MOJEIUpPOBaHKUE), MCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JJIsl IPUHSTHS PEIICHN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX
C BEIIECTBAMMU U UX IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COONIOAATh MpaBUjia TOJB30BAHUS XWMHUYECKOW TOCYIOM U
1ab0paTOpHBIM 000PYAOBAaHUEM, a TAKXKe MpaBUiia O0OPaIEeHHs C BELIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSAMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHMH TUIAHUPOBATh M  BBINOJHATH XUMUYECKUNW OKCHEPUMEHT
(npeBpallleHUss OPraHWYEeCKUX BEIIECTB IPU HAIPEBAHMHU, MOJIyYEHUE STHIEHA U H3YyYEHHUE €ro
CBOICTB, KAUYECTBEHHBIE PEAKIIUN OPTraHNUECKUX BEUIECTB, ICHATYpaIlysl OSJIKOB MPU HATPEBaHUH,
[IBETHBIE PEAKITUHU OEJIKOB) B COOTBETCTBHUU C MPABUIIAMH TEXHUKH 0€30MMaCHOCTHU MPU OOpaIieHIH
C BEIIeCTBAaMH M JIaOOpaTOpHBIM 00OPYAOBaHHEM, MPEICTABIATH PE3YJIbTaThl XMUMHUYECKOI'O
JKCIIEpUMEHTa B (opMe 3alUCU YpPaBHEHHH COOTBETCTBYIOIIMX peakuuil ¥ (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 9THX PE3YJbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBAThb XUMHUYECKYIO HH(POpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi uHpopmanuu, UHTepHET U Apyrux);
c(hOopMUPOBAHHOCTh YMEHHUN COOIIOATh MPaBUiIa SKOJIOTUYECKH 11eJIeCO00pa3HOTO MOBEICHHS B
OBITY M TpPYHOBOW JAEATEIBHOCTH B IENAX COXPAHEHUs CBOETO 3/0pOBbSl M OKpY’KaroIlen
MIPUPOIHOM Cpe/ibl, OCO3HABATh ONACHOCTh BO3CHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX
OpPraHMYECKHUX BEIIEeCTB, MOHMMas cMblca nokaszarens ITJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBILEHUS U TPEJOTBPALLICHHSI UX BPEIHOTO BO3/IEHCTBUS Ha OpPraHU3M YEJIOBEKa,

JU1s1 00Y4aIOIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI: yMEHHE IPUMEHATH 3HAaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJaX [MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUI;



JUIA CIIeNBbIX M CHa0OBUAALIMX OOYYAIOLIMXCS: YMEHHE MCIIOJIB30BaTh PElbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins 1 3anucu XuMudeckux Gopmyil.

11 KITIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 Heopranuyeckas XMMUsD) OTPasKaroT:
c(OPMHUPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOW COCTaBISIOLICH €CTeCTBEHHO-HAyYHOH
KapTUHBI MHpA, POJIM XUMHUHM B TMO3HAHMU SIBJICHUM NPUPOJIbI, B POPMUPOBAHUU MBIIIICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKUIMOHAIBHON TI'PAaMOTHOCTH, HEOOXOAMMOM JJisi peleHHs
MPAKTUYECKUX 3a7a4 M DSKOJOrM4YeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CpELE;

BJIQJICHUE CUCTEMOM XMMHYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATaloIIUe MOHSATHUS
(XMMHUYECKHUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIE OpOUTAIM ATOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJISIDHBIH OO0BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHMUS,
XMMHYecKasi CBSI3b (KOBAJICHTHAas, MOHHAs, METaJJIMYecKasi, BOJOPOJHAs), KpUCTAJIMYecKas
pemérka, THUMNBl XUMHYECKMX  pEeakUuid, pacTBOp, DJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
NEKTPOJINTUYECKAsT JIUCCOLMALMSA, OKHCINUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peakuuy, XHUMHUYECKOE paBHOBECHE); TEOpPUUM U 3aKOHbI (TEOpHUsl AJIEKTPOJIUTHUYECKON
auccouuanuu, nepuoandeckuil 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHUsS] MaccChl BELIECTB,
3aKOH COXPAHEHHUs M NIPEBpALICHHS YHEPIHMHM NPU XUMUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS, JIE)KAIIMEe B OCHOBE IIOHMMAaHUs
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHUYECKHE CBEJEHUS O CBOICTBAX,
cocTaBe, MOJYyYeHUH M 0e30M1acHOM HCIIOJIb30BAaHMM BAXKHEHIIMX HEOPraHWYECKHX BEILIECTB B
OBITY U IPAKTUYECKOM JESITEIbHOCTU YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHMUH BBISBIATH XapaKTepHbIE NMPHU3HAKU MOHATHI, YCTaHABIMBATH HMX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHITHS NPU ONUCAHUM HEOPraHWYEeCKUX
BELIECTB U UX NPEBpAllECHUN;

c(OpMHUPOBAHHOCTh YMEHHUN MCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTAaBICHUS (HOPMYIT
BEIIECTB U YPAaBHEHUH XMMHUYECKHMX peakuui, cucremaruueckyro HomeHkiarypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTIEIbHBIX HEOPraHUYECKUX BELIECTB (YrapHbIN ra3, yrieKHCIbIH ras,
aMMMaK, raiméHas u3BecTh, HeraméHas U3BeCTb, MUThEBasl COJIa, UPUT U JPYyTHUe);
c(OpPMUPOBAHHOCTh YMEHHUH OIpENEeNsATh BaJCHTHOCTb M CTENEHb OKHUCICHHUS XUMHYECKHX
3JIEMEHTOB B COEMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKOM CBSA3M (KOBaJICHTHAsl, HOHHAs,
MeTaJlInyecKasi, BOJOPOHAs) B COEIUHEHUSX, TUIl KPUCTAUINYECKON PEmETKH KOHKPETHOIO
BEILIECTBA (ATOMHAs, MOJIEKYyJsIpHas, MOHHAs, METAJJIMYECKas), XapakTep Cpelapl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHMUI;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHA/JICKHOCTh HEOPTaHUUECKUX BEIIECTB M0 UX
COCTaBy K OINpeAeIEHHOMY KIJIacCy/TpymIe COEIUHEHUH (IpOCThle BElIEeCTBA — METaulbl U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THUPOKCHU/IbI, COJIH);
c(hOopMUPOBAHHOCTh YMEHUHN PaCKPBhIBaTh CMBICI Nepuoandeckoro 3akona [I. M. Menneneesa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIMH;
c(OpMUPOBAHHOCTh YMEHMI XapaKT€pU30BaTh IIEKTPOHHOE CTPOEHHE ATOMOB XUMHYECKHX
aneMeHToB 1-4 nepuonos Ilepuonnyeckoii cuctemsl xumuueckux 3yeMeHToB 1. M. Menaeneesa,
WCIIONB3YS MOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOUTATINY, «IHEPTETHUECCKUE YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUH 110 IEPUOAAaM U
rpynmaM [lepuoanueckoit cuctemsl xumuyeckux anemeHToB J[. . Menneneesa;
c(OPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHMCHIBaTb) OOIIME XHMHYECKHE CBOICTBa
HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPHKIATh CYIIECTBOBAHNWE T'€HETUYECKOM
CBS3M MEXJy HEOPraHMYECKMMH BEIECTBAMU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIUM;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUUUPOBATh XUMHUECKUE PEAKIHUU [0 Pa3IUYHBIM
MpU3HaKaM (YUCIIy W COCTaBYy pEarupyrolux BEHIECTB, TEIJIOBOMY d(dekTy peakuuu,
M3MEHEHHIO CTENIEHEN OKHUCIICHHUS JIEMEHTOB, 00PAaTUMOCTH peaKIiK, yJacTHIO KaTaln3aTropa);



c(OPMHUPOBAHHOCTh YMEHHMH COCTaBJIATH YPABHEHUS PEaKUUil pa3iIU4HbIX THUIIOB, IOJIHBIE U
COKpallEHHbIE YpPAaBHEHUS pPEaKIMi MOHHOTO OOMEHa, YYUThbIBas YCJIOBHUS, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH PEAKIHUH, MOATBEPXKAAIOIINE KAaYeCTBEHHBIM COCTaB
pa3IUMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIHE
B BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH pPACKpbIBaTh CYIIHOCTh OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii IoCpPeACTBOM COCTABICHUS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKiuii;

c(OPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEeakiuu OT
pasznuuHbIX (PAKTOPOB; XapakTep CMEIIEHUS XMMHMYECKOIO DPABHOBECHS B 3aBUCUMOCTU OT
BHelHero Bo3jaeiictBus (mpunnui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOILIECCHI, JIEKALIME B OCHOBE
IPOMBIIIJICHHOTO TIOJYYEHHUS CEpHOM KHCJIOThl, aMMMaKa, a Takke C(HOPMUPOBAHHOCTD
IpeacTaBIeHuil 00 OOMIMX HAay4yHBIX MPUHLMIAX M 3KOJOTHYECKUX IMpolieMax XUMHUYECKOIo
IIPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIYUCIICHUS C HCIOJB30BAHHWEM IOHATHUS «MaccoBas
JI0J1s1 BEILIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLICHUH ra30B MPH XMMUYECKUX PEAKIUSIX, MACCHI
BELIECTBA WK 00BEMA Ia30B M0 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce WIH 00bEMY OJHOIO
U3 YYacTBYIOIIMX B PEAKLUMH BEUIECTB, TEIUIOBOr0 3¢¢eKra peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MACCHI BEILIECTB, IIPEBPAILCHUS U COXPAaHEHUS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOMIOaTh TNpaBWIIa II0JIb30BAHMS XHMHUYECKOH TMOCynoi u
1ab0paTOpHBIM 00OPYIOBAHUEM, A TAK)KE MPaBHIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00pAaTOPHBIX XUMUUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMHUUECKHUI 3KCIIEPUMEHT (pa3JioKeHHe
IIEPOKCUA BOJOPOJA B IIPUCYTCTBUU KAaTAIMU3aTOPa, ONPEACIICHUE CPEbl PACTBOPOB BEILECTB C
MIOMOUIbI0 YHHUBEPCAJIBHOTO WMHJMUKATOPA, BIMSHHE pa3jINYHbIX (AKTOPOB Ha CKOPOCTh
XMMUYECKON peakiyy, peakluy HOHHOIO0 OOMEHa, KauyeCTBEHHbIE peaKLUuu Ha cyabdart-,
KapOOHAaT- U XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHHE SKCIEPUMEHTAIbHbIX 3a/ay 10
temaMm «Metausl» U «HeMeTaiby) B COOTBETCTBUU C IPABUIAMU TEXHUKHU 0€30IaCHOCTHU IMPH
oOpallleHHH ¢ BeUlecTBaMH U JA0OpPaTOpPHBIM O0OPYIOBAHMEM, MPEICTABISATH PE3YIbTATHI
XMMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3alucu ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHUHA U
(hopMyIIHpOBaTh BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAJIM3UPOBATh XMMUYECKYI0 HH(POPMALHIO,
MOJIy4a€MYIO U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MaCCOBOM KOMMYHUKALUU, IHTEpHET U IpYyrux);
c(OpPMHUPOBAHHOCTh YMEHUH COOJII0aTh MTPaBHiIa SKOJIOTMUYECKH 11eJIeCO00Pa3HOT0 MOBEACHUS B
OBITY W TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHMSI CBOErO 3/I0pPOBbS U OKpYKarolen
IIPUPOIHOM Cpelbl, OCO3HABATh ONIACHOCTH BO3ICHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEIEIEHHBIX
BELIECTB, MOHUMAasi cMbic nokasarens [1JIK, nmoscHaTe Ha npuMepax crocoObl YMEHbIIEHUS U
IIPEIOTBPALLEHHUS UX BPEAHOIO BO3JECHCTBHSI HA OPraHU3M YEJIOBEKA;

JUIst 00y4aKoIUXCsl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[JOPOBBSI: YMEHHUE IPUMEHSITH 3HAHUSI 00
OCHOBHBIX JIOCTYIIHBIX METOJAX [T03HAHUS BELIECTB U XUMUUYECKUX SIBJICHU;

JUISL CIENbIX U CJIa0OBUASIIMX OOYYarOIIMXCS: YMEHHE MCIONIb30BaTh PEIbePHO-TOYEUHYIO
cucreMy obo3HaueHuii JI. bpaiins 1is 3anucu Xxumuyeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmMenoBanue pa3ziesioB U TeM IPOrpaMMBl
n/n

Paznen 1. Teoperuueckne OCHOBBI OPraHM4YecKO XUMHUH

1.1 Tlpenmet opranndeckor XuMuu. Teopusi CTpOECHUS
opranmdeckux coenunenuit A. M. bytieposa

Uroro no pazgeny

Pazpnen 2. YriaeBogopoabl

2.1 TlpenenbHblE YrIe€BOAOPOABI — AJTKAHBI

2.2 HemnpenenbHble yriaeBOAOPOABI: aJTKEHbI, AJIKAIUEHBI, aTKMHbI
2.3 Apomaruyeckue yrieBoJopO/ bl

2.4 IlpupoaHble ICTOYHHUKH YIIIEBOJAOPOJIOB U UX IepepadboTKa
Uroro no pazneny

Pa3nen 3. Kuciaopoacoaep:kamue oprannieckue coeuHeHNsI
3.1 Chouptel. PeHon

3.2 Anpgeruast. Kap6oHoBbie kucaoThl. COKHBIE YQHUPBI

3.3 VYrueBoasl

Uroro no pazgeny

Pasnen 4. Aszotrcoaepikanue opraHu4ecKue coeJMHeHU s

4.1 AMuHBI. AMUHOKUCIIOTHL. benku

Uroro no pazgeny

Paspnen S. BoicokoMoOIeKY ISIpHBIE COCUHEHUSA

5.1 TIImactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Bcero
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(98]

34

Kommuectso yacos

KoHnTtpoibHbIE
padoThI

[IpakTrueckue
paboThI

DnexTpoHHbIe (1I(POBEIE)
00pazoBaTeIbHBIE PECYPCHI



Ne HanmMenoBanue pa3iesnos U TeM IIPOrpaMMBl

/1

Paznen 1. Teoperuueckne OCHOBBI XUMUH

1.1 Crpoenue atomoB. [lepuoanueckuii 3axoH u llepuoguueckas
cucTeMa XxuMudeckux sjaeMeHToB . V. Menaeneena

1.2 Crpoenue BemectBa. MHOroodpasue BelecTB

1.3  Xwnmuueckue peakuuu

Uroro no pazgeny

Pa3nen 2. Heoprannueckasi xumusi

2.1 Meramibl

2.2 Hemeramibl

2.3 Cas3b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB
Uroro no pazgeny

Pa3znen 3. Xumus v Ku3Hb

3.1 Xwumus u )KU3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

INOYPOYHOE NVIAHUPOBAHUE
10 KJIACC

Ne Tema ypoxka
/o

1 IlpenMer opraHnYecKOW XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U

3HA4YCHUC

2 Teopus ctpoenus opraHudeckux coequnenuit A. M. bytneposa,

€€ OCHOBHEIE II0JIOKEHUSA

KomnmuectBo yacoB

Bcero KonTpoabHbIe [IpakTnueckue
paboThI paboThI

34 2 3

KoanuecTBo yacoB

Bcero Kourponbueie — IIpaktuueckue
paboThI paboThI

1

1

OnexkTpoHHBIE (IUPPOBBIE)

JlaTa
W3yYEHHUS

o0Opa3oBaTesbHbIE PECYPCHI

DeKTpOHHBIE UPPOBBIE
o0pa3oBaTeIbHbIE PECYPChI



/1
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10

11
12
13

14

15

16
17

18

Tema ypoka

[IpencraBienue o K1acCUPUKAIUU OPTAHUIECKUX BEIIECTB.
Homenknatypa (cucremarnueckasi) ¥ TpPUBHAJIbHBIE HA3BaHUS
OpraHUYEeCKHUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAx

MertaH 1 3TaH — HpOCTGﬁH.IPIG MMPEACTAaBUTCIIN AJIKAHOB
AJIKeHBI: COCTaB U CTPOCHUC, CBOMCTBa

OTUjICH " MIPOMUJICH — HpOCTGﬁH.IPIC MMPEACTAaBUTECIIN AJIKCHOB

[TpaxTrueckas pabora Ne 1. «IlonyueHue sTuneHa U u3yueHue
€r0 CBOMCTB»

Anxaauensl. byraguen-1,3 u metmn6oyraguen-1,3. [lomyuenue
CHUHTETUYECKOTO KayyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHS, TOMOJIOT MUECKHUH
psAl. ALIETHIIEH — NPOCTEHIINHI IPEICTABUTEIb aJKHHOB

Beruucinenus no ypaBHEHUIO XUMAYECKON PEAKIINH
Apenbl: 6eH301 1 TOJTYoJI. TOKCHYHOCTH apEHOB

I'enetmueckas cBSI3b YrJIeBOAOPOAOB, IPUHAAJICKAIIUX K
Ppa3jiIniIHbIM KJIaCCaM

IIpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB: IPUPOAHBIN a3 U
MOMYTHBIE HEQTSAHBIE ra3bl, HeQTh U MPOAYKTHI €€ nepepaboTKu

[IpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBIN a3 U
HOIYTHBIE HEPTIHbBIE ra3bl, HEPTh U MPOIYKTHI €€ epepadoTKU

KOHTpOJ’IBHaH pa60Ta 1o pasacity ((YFJICBO,Z[OpOI[LI»

[IpenenbHble OIHOATOMHBIE CIUPTHI: METAHOJI U ATAHOIL.
Bonoponnas cBsi3b

MHoT0aTOMHEIC CIIMPTHIL: OSTUJICHIJIMKOJIb U TJIIMLCPHUH

Bcero KoHntposbHbBIE

—_— e

KommuectBo yacos

paboTbI

[IpakTrueckue
paboThI

Hata
U3y4YeHUs

DJEeKTpOHHBIE TUPPOBBIE
00pa3oBaTeNIbHBIE PECYPCHI



Ne Tema ypoxka KomnuecTBo yacos Mara DJEeKTpOHHBIE TUPPOBBIE

n/m Bcero Konrtpomnbueie [lpaktnyeckme  H3YyICHHA 00pa30BaTENBHEIC PECYPCHI
paboTbI paboThI
19 ®eHon: cTpoeHUe MOJIEKYIIbl, (PU3NUECKUE U XUMHUUECKUE 1
CBOMCTBA, IPUMEHEHUE
20 Anpnperunsl: popManbaerua U alleTATbASTHA. ALIETOH 1
21 OngHOOCHOBHBIE IpEEIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHast 1
U YKCYCHas
22 Ilpaktuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1
KHUCIIOTBI»
23 CreapuHoBas U OJICMHOBAsl KUCJIOTHI, KaK MpeCTaBUTENN 1
BBICIINX KapOOHOBBIX KHCIOT
24 Mbpbuia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOLIEe 1
JieficTBUE
25 CnoxHsble 3(pupbl Kak IPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. 1
I'uaponus ciaoXKHbBIX 3QUPOB
26  JKupsl: TUIPONIN3, IPUMEHEHNE, OMOJIOTHYECKas POJIb )KUPOB 1
27 VYraeBoabl: cocTaB, Kilaccupukanus. Baxxuneiime 1
IIPEJCTaBUTENHN: TIH0KO03a, (PpyKTO3a, caxapo3a
28 Kpaxman u nemitono3a Kak IpUpOIHbIE TOJTUMEPHI 1
29 KontpoasHas padota o pazaeny «Kucnopomacoaepxaiime 1 1
OpraHUYECKHE COCTMHEHUS»
30 AMuHBI: METUIIAMMH U aHWIWH 1
31 AMUHOKHCIOTHI Kak aM()OTEepHbIE OPraHUYECKUE COCIUHEHMS, 1
ux Ouosornyeckoe 3HaueHue. [lentuas
32 benku Kak NpuUpOAHbIE BEBICOKOMOJIEKYIISIPHbIE COEAMHEHUS 1
33  OcHOBHbIE OHATUS XUMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1

34 OcHOBHbBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COeAUHEHU. 1
IInactmaccsl, KaydyKy, BOJIOKHA



Ne Tema ypoxka KomnuecTBo yacos Mara DJEeKTpOHHBIE TUPPOBBIE
n/m Bcero Konrtpomnbueie [lpaktnyeckme  H3YyICHHA 00pa30BaTENBHEIC PECYPCHI
paboTbI paboThI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
No Tema ypoka KonnuectBo yacoB Hata  DnextpoHHBIC IU(PPOBHIE
/1 Bcero Konrtponbsable Ilpaktnueckme H3YICHHA 0bpa3oBaTeIbHbIC
paboTbI paboThI peCypehl
1  Xumuueckuil aeMeHT. ATOM. DJIEKTPOHHAsE KOH(PUTYpaLusi aTOMOB 1
2 Ilepuopunueckuii 3akoH u Ilepnonnueckas cuctema XUMHYECKUX 1
sanemenToB JI. 1. MenzeneeBa, ux CBsI3b C COBPEMEHHOM TEOpHUEH
CTPOEHHS aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUYECKUX FIIEMEHTOB U HX 1
COEIMHEHUH 10 rpynnaM 1 nepuojaM. 3HaueHUe NePHOINIECKOTO
3aKOHa U CUCTeMBbI XuMuueckux sjementoB .M. Menneneena B
pa3BUTUHU HAYKU
4  CrpoeHue BelecTBa. XMMHYECKAs CBA3b, €€ BUbI, MEXaHU3MBbI 1
00pa30BaHUs KOBAJICHTHOMU CBsI3U. BomopoaHas cBs3b
5  BaneHTHOCTb. DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIEHUS. 1
BemectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
6  IlonsTue o AUCHEpCHBIX cucTemMax. VICTUHHBIE U KOJIJTOUHBIE 1
pacTBopbl. MaccoBast 10J1s1 BELIECTBA B pacTBOpE
7  Knaccuduxanus u HOMEHKJIATypa HEOPTaHUYECKUX COeTMHEHHH. 1
['eneTndeckas CBsI3b HEOPraHUUYECKHUX BEIIECTB, PA3JINYHBIX KJIACCOB
8  Krnaccudukanusi XUMHUECKUX PEAKIM B HECOPTraHUIECKON 1 1
OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHHUsI MacChl BELIECTB; 3aKOH
COXpaAHEHHUs U MPEBPALICHUS YHEPIrUU IPU XUMHUYECKUX PEAKIIMIX
9  Cxopoctb peaknun. OOpaTUMBbIC peakIuu. XUMHUIECKOE PaBHOBECHE 1
10 TIIpaktuueckas pabora Ne 1. «Bnusiaue paznudabix GaKTOPOB HA 1 1

CKOPOCTb XUMHUYECKOU PEAKLIM



/1

11

12

13
14

15
16

17
18
19

20

21

22
23
24
25

Tema ypoka

DnexTponauTuyeckas guccoruanys. [IonsTue o BOIOpoIHOM
nokazarene (pH) pactBopa. Peakiuu nonsnoro oomena. I'naponus
OpPraHUYeCKHUX U HEOPraHMUYECKUX BEIIECTB

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIC peakiuu. [loHsaTue 06
AIIEKTPOJIM3€E PACILUIABOB U PACTBOPOB COJICH

Kontponbnas pabota no pazaeny «TeopeTudeckre OCHOBBI XUMHUM»

MCTaJ'IJ'H)I, HX ITOJIOKECHHUEC B Hepnonnqecxoﬁ CHUCTEMC XUMHNYCCKUX
anemeHTOB /. V1. MenzeneeBa 1 0COOEHHOCTH CTPOSHHSI aTOMOB.
OO6mume puznuecKue CBONCTBAa METAJIOB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYCCKUAN PSiJl HAITPSHKCHUH METAIIIIOB

XuMU4ecKre CBOWCTBA BaXKHEMIINX METaUIOB (HATpHil, Kalui,
KaJIbIIMi, MarHui, aJIOMUHUN) U UX COCIUHEHUI

XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COCIUHEHUH
XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSeTUHECHUM

[Tpaktuyeckas pabota Ne 2. "Perienne 3kciepuMeHTaNbHBIX 33124 110
Teme «Mertanb»"

Hewmerannel, ux nonoxxenue B [lepuoanueckoil cucteMe XUMHUYECKUX
anemeHTOB /. V1. MeHzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB

dusnyeckue cBOiCTBa HEMETAIOB. AJIJIOTPONHS HEMETAIUIOB (Ha
npuMepe Kuciaopoaa, cepol, pochopa u yriepoza)

XHUMUYECKUE CBOMCTBA IraJIOT€HOB, CEPBI U UX COEIUHECHUI
XuMu4ecKue cBOWCTBa a30Ta, pocodpa u UxX coeTMHEHUN
XVWMHUYECKUE CBOMCTBA YIiIepoa, KPEMHHUS U X COCIMHEHHUN

[IpuMeHeHre BaXXKHENUIINX HEMETAJIOB U UX COCAUHEHHI

Bcero KontposbHble

p— e

KonuuecTBo yacor Jarta

paboThI

[MpakTrdeckne H3YICHHUA
paboTsI

OnexTpoHHbIE HU(POBHIE
o0pa3oBaTeNbHbIC

pecypcesl



Ne Tema ypoxka KomnuecTBo yacos Hata  DnexTpoHHBIE HU(DPOBHIE

/T Bcero Kontponbabie [Ipaktnueckne H3YICHHA 00pa3oBaTe/IbHEIC
paboThI paboThI peCypehl

26 OO0001IeHne U cUCTEMATH3AalKs 3HAHUN 110 TeMe «HemeTraiuie. 1
Bbrurcnenus mo ypaBHEHUSIM XUMHYSCKUAX pPEaKIuid U
TEPMOXUMHUYECKHE PACUETHI

27 IlpaxTtuueckas paborta Ne 3. «PemieHne s5KCepUMEHTAIbHbBIX 3a/1a4 10 1 1
teme "Hemeraist"»

28 KontpomnbHas paborta mo remam «Metamibe» u «Hemeramisny 1 |

29 Heopranuueckue u opraHudeckne Kuciortel. Heoprannueckue u 1
OpraHMYECKHE OCHOBAHUS

30 AwmdoTtepHble HEOPraHUYECKHE U OPraHUUYECKUE COCTUHEHHUS. 1
I'enernueckas CBA3b HEOPraHUUYECKUX U OPraHUYECKUX BEILIECTB

31 Ponb xuMuu B 00ecrie4eHUH IKOJIOTHUECKOM, SHEPreTHYECKON 1 1
MUILEBOM O€30MaCHOCTH, PA3BUTUU MEIULMHBI

32 IlpencraBneHust 06 00X HAYYHBIX MPUHIMIIAX IPOMBIIIICHHOTO 1
MOJIyYEHUS BaXKHEHMILINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 Xwumwus 1 310pOBbE YeJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



