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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTeJbHBIC MPOrPAMMBbl, ¥ OCHOBHBIX MOJNOXKEHUH «CTpareruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHSA O0yYArOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTra
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHIENTYalbHbIC MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHUsS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH IEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
NpUpOHOH cpene. Peanusyercs xuMuueckoe o0pazoBaHue 00y4aroIIMXCs Ha YPOBHE CPEIHErO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOECHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel ¥ NPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEro OOIIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
UBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaJa B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOH KYJIbTYphbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaKJoro ujeHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTesIbHAas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMM LENSIMH M TNPUHLIUIAMHU CpEIHEro oouero odpazoBaHuUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XUMHUU (C BKIIOUCHHEM
3HaHWHN W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJICTABICHUH O CTPOCHUHU BEIIECTB.
Cenenuss 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
WU3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TEOPETUYCCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAUYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIUIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUSI 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMU M TEOPETUUYECKHUMH MPEIINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3AIMH OOYYaAIOUTUXCS
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero ooOmero o0pa3oBaHUs, TMIPH  OMNPENCICHUU  COJEpKATSIBHOU
XapaKTepUCTUKU LEeJeH H3y4YeHHs] MpeaMeTa HampaBiICHUEM IMEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XHUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pEHMS TTIaBHBIMU LEISIMU U3YUSHUS IpeIMeTa « XUMHUsI» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASITOTCSL:

e (HOpPMUPOBAHHE CUCTEMBl XHMHUYECKUX 3HAHUH KaK BKHEUIIIECH COCTABIISIIOIICH
€CTeCTBEHHO-HAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIHOUYEBbIC TOHATHUSA,
byHaaMeHTaNbHbIE 3aKOHBI M TCOPHH XMMUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHUE U
MOHMMAaHKE CYITHOCTHU JOCTYIHBIX 00001IeHNI MUPOBO33PEHUYECKOI0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (dopMUpOBaHUE U PAa3BUTHE MPEACTABICHUHN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XMMHYECKHUX PEaKIIHii, HEOOXOJUMBIX JIJIsl MPUOOPETEHUS YMEHHUIA
OPUEHTHPOBATHCSI B MUPE BEILIECTB U XUMUUECKHUX SBJICHUH, UMEIOLIUX MECTO B
pUpOJIe, B IPAKTUYECKOM U MOBCEAHEBHON KU3HMU;

® pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIIOJIEHUEM U
00BSICHEHNEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHNEM MPaBHII 6€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny c atum, conepxatenbHas XapakTepUCTHKA LI€JIeH U 3a/1a4 U3yUEHUS IPEAMETa B
porpaMMme Mo XMMHUH YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU
B CHUCTEME cpeiHero obmero oopasopanusi. CeroHs B MPEToJaBaHIN XUMUHU B O0JIbIICH
CTETNEeHH OTAAETCS MPEANOYTECHIE MPAKTUYECKOM KOMIIOHEHTE COJIepKaHus 00ydeHuUs,
OpPUEHTUPOBAHHOM Ha MOJArOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHU3aliiy,
BJIQ/ICIONIETO HE HA0OPOM 3HAHUM, a PYHKIIMOHATEHON IPaMOTHOCTBIO, TO €CTh CIIOcO0aMu U
YMEHUSMH aKTUBHOTO MOJTYYEHUSI 3HAHUHN ¥ IPUMEHEHHS UX B PEaIbHOM JKU3HU JJIS1 PEIICHUS
MPAKTUYECKUX 3a7au.

B cBsi3u ¢ 3TUM IpU M3Y4YEHUHU IIpeaMeTa «XUMUs» TOMUHHUPYIOIIee 3HaYeHUE TPUOOPETAIOT
TaKMe 1eJIM U 3a/1a4u, KaK:

ajanTtanus oO0ydJaromuxcs K yCIOBUSIM JUHAMUYHO pa3BUBAIOLIETOCS MUpa, OPMUpPOBaHUE
MHTEJJIEKTYaTbHO Pa3BUTOM IMYHOCTH, TOTOBOM K cCaM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUHN B KOHKPETHBIX KU3HEHHBIX CUTYAIIHSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dbopmupoBaHKEe Y 00YJAIOIINXCSI KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETCHIIHH ), UMEIOIIHNX
YHHUBEpCAIbHOE 3HAYCHHE JIsl pa3TUYHBIX BHJIOB IEATEIHLHOCTHU: PEIISHUS MPOOIeM, TOUCKA,
aHajam3a u 00paboTku nHpOpPMAITUU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OTbITA ACATEIHHOCTH,
KOTOpasi 3aHUMAET BA)KHOE MECTO B MO3HAHUU XUMHH, a TAKXKE 17151 OLICHKU C MTO3ULIUNA
HKOJIOTMYECKOI 0€30I1aCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX IPOIIECCOB Ha
OpraHM3M 4YeJI0BeKa U IPUPOAHYIO CPENY;

pa3BUTHE NTO3HABATENbHBIX HHTEPECOB, UHTENIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
00yYaromuxcst: CoCOOHOCTH CAaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHHS MO XMMUU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSIMHU, UCTIOJIB30BaTh COBpEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIs IOMCKA U aHalln3a yueOHOU U HAyYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYIECKOTO
COJIepKaHus;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO MBIIIICHHSI,
Ha0JII0/1aTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIMTAHUE y 00yJaroImuXcsl YOSk IEHHOCTH B TYMaHUCTHUECKON HAlpPaBIeHHOCTH XUMUH,
e€ BaKHOU pOJIM B PEIICHUH TTI00ATBHBIX MMPOOJIEM PAIHOHATHHOTO TPUPOIOTIOIE30BaAHNUS,
MOTIOJIHEHUS SHEPTETUUECKHUX PECYPCOB M COXPAHEHUS PUPOJTHOTO PAaBHOBECHS, OCO3ZHAHUS
HE00X0IMMOCTH OEpeXHOT0 OTHOIICHHUS K IPUPOJIE U CBOEMY 370POBBIO, a TAKXKE
MPUOOPETEHUS OIbITA UCIOJIb30BAHUS MOJIYUYEHHBIX 3HAHUH 711 IPUHATHUS TPAMOTHBIX pPeleHU
B CUTYaIIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yuebnoM mmane cpennero odiero oOpazoBaHus mpeaMeT « XuMus» 6a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO1mee uncno 4acoB, OTBENIEHHBIX JJIS U3YUEHUST XUMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henenio), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

COJAEPKAHUE OBYYEHHUSA 10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKoil XMMHHU: €€ BOBHUKHOBEHHE, PA3BUTUE M 3HAYCHUE B IIOJYYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHudeckux — BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEILIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (I1aBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKME W XHMMHMUYECKHE CBOICTBa (peaklUuy 3aMeleHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEHIINNA NPECTaBUTEND aJKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyd€HHE M TpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpoJ0B. [IpuposaHblii ra3 U MonyTHbIE He(TAHbIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThI €ro nepepaboTKH.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu IiacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHUYECKOW PaOOTHI:
IIOJIy4EHHUE 3TUIICHA U U3YYEHHE €rO CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).




Kucaopoacoaep:xamme oprannyeckne coelMHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIJaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BonopoiHbie cBA3M MeXy MOJIEKYyJIaMy cUpToB. JleficTBue MeTaHOIa U 3TaHOJa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIe CcHMpThl). JlelicTBue Ha opraHu3Mm dyenoBeka. IIpuMeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKUEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anbnerunpl M kemouwvl. DopManbIeruj, aueTalbAErH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAHOBJICHHS, KAayeCTBEHHBIE PEaKLUM),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIMe I KJlacca KUCIIOT, peaKiusl
TepuUKaNMK), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJIEMHOBAsh KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas poJib )KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAECHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemntonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaina U LI035
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THJIpoJIn3, KadeCTBEHHAs PEaKIMs C HOAO0M).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaOJIIOIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmeau(ll)), MHOroaToMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), NpPOBEACHUE IPAKTHUYECKOW paldoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckiue COeTMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak nmpupoaHble BBICOKOMOJEKYJSpHBbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasl CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA O€NKOB: THUAPOJU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.

OKclepUMEHTAlIbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OETKOB IpPH HArpeBaHWUHU, I[BETHHIC
peakiuu OeIKOB.



BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

DKcrepuMEeHTaIbHbIE METO/bl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUNA: O03HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4yKOB.

MexnpeameTHbIe CBS3H.

Peannzanust MexXnpeaMETHBIX CBSI3€H MpPU U3Y4EHUM opraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKkT, TUIMOTe3a, 3aKOH,
TEOpHus, aHalu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEHUE,
OKCIEPUMEHT, MOJICTTMPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pU3MUECKUe BETUYMHBI M CIMHULIBI
UX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoNOrHs: MUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATIHLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JICKapCTBEHHbIC U KOCMETHYECKHE MPerapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHUX 3yeMeHToB [ U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKON CBsI3U (KOBaJIEHTHAas
HemnoJisipHasl U TOJSpHas, MOHHAs, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTre 0 aucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOPbI. MaccoBast 10
BELIECTBA B pacCTBOPE.

Knaccudukanuss HeopraHWyeckux coeauHeHuid. HoMeHkaTypa HEOpraHWYECKUX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIACCaM.



Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX peEakiUii B HEOPraHUYECKOH U
OpPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BEIIIECTB, 3aKOH COXPAHEHUS U MPEBpaAICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakinuu, €€ 3aBUCHMOCTh OT pas3MyHbIX (akTtopoB. OOpaTUMBbIC pEaKIUH.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTnyeckas aucconuanus. CunpHble U cialble 1eKTponuThl. Cpega BOJHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCNEepUMEHTAIIbHBIE METO/bl M3Y4YCHHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrtema xumuueckux snaemeHToB [[. M. MenpaeneeBay, u3ydeHue
MoJeNleld KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeIeJIEHUE CPelibl PAaCTBOPOB BEILECTB C MOMOIIBI) YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3nnyHblXx (aKTOpoB Ha
CKOPOCTb XUMHYECKOU pEaKIIUN».

Pacuérnnie 3agaum.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIBb30BAHUEM TTOHATHS «MACCOBasl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. Du3MUECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XVMHYECKHE CBOWCTBA BAXKHEWIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUN).

[IprMeHeHne BaXKHENUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoandeckoin cucteMe XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIJIOB.

XVMUYEeCKHE CBOMCTBA BaXKHEMIIMX METAJIOB (HATPUHM, Kajuii, KalblMii, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJIbl H3yYEHHUS BEIIECTB M WX NPEBPAIICHHUN: HW3YYCHHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOPa3Il0OB HEMETAIIOB, PEIICHHE SKCIePUMEHTAIBHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYel, KaueCTBEHHBIE
peakIny Ha KaTHOHBI METAJIOB).

PacuérHrie 3amaun.

Pacué€Tel mMaccel BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, Pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuun B 00€CTICUCHUH SKOJOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HAydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkIui.

[IpencraBnenuss 00 OOmUX HAyYHBIX TMPUHIMUIAX [POMBIIICHHOTO TONyYeHUS
Ba)KHEUIIINX BEIIECTB.



YenoBek B MHUpE BELIECTB U MaTEPUAIOB: BAXKHEHUIIME CTPOUTENIbHBIE MaTEpHUalbl,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XUMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B MTOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHI,
TaK U MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBIICHHUE.

®dusnka: mMarepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaZOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BEILECTBO, TEIO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUMHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

Bbuonorus: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKast IIPOMBIIIJIEHHOCTD, METaJLTYprus, IIPOU3BOJCTBO
CTPOUTEIIBbHBIX MaTepHUaJIoB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIUICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHASI IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOy4aroIIUMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B COOTBETCTBUHM C CHCTEMHO-ACSTEIBHOCTHBIM IOIXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHMA
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENIbHOCTH U CaMOOIIPE/IEICHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUECKUX TPATUIUNA 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTH )KM3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTUTaloTCS B EIMHCTBE
y4eOHOIl M BOCIHTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € T'yYMAaHUCTHYECKHUMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH M HJeajJaMHd POCCHICKOIo
IPaXXJJaHCKOr0 OOLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IPaBUIAMU IOBEJICHMS,



CHOCO6CTBYIOH_[I/IMI/I nponeccaM CaMOIlO3HaHUA, CaMOpPAa3BUTHUA U HPAaBCTBCHHOTO CTAHOBJICHUA
JUYHOCTH 00Y4aIOIINXCSI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTPaxaroT cHOopMUPOBAHHOCTH
OMbITa TO3HABATENIbHOM M TMPAKTHUECKOH MAESITeNbHOCTH OO0YYalolIMXCs [0 pealu3alnuu
IIPUHATLIX B O6H.[CCTBC I_ICHHOCTGI\/JI, B TOM 4YHCJIC B 4aCTU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U 00SI3aHHOCTEH, YBaKECHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COLUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPH CO3AHUH YYEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHIOJHEHHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U IMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XHUMHU;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH MU MPAKTUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIMTCIBbHBIX Ha6J'IIO[[€Hl/H\/Jl,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYy/Ja YYEHBIX U MIPAKTUKOB;

MHTEpECa M TI03HABATEIFHBIX MOTHMBOB B TMIOJNyYEHHH | TIOCIEAYIONIEM AaHAaJH3e
uH(GOpPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'0 TIOBEJICHHUS;

CIOCOOHOCTH OLICHUMBATb CUTyallMHd, CBA3AaHHBIC C XHMHUUCCKMMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE U TOCTYNKH CBOMX TOBAapHUINEWH C MO3HUIHUN
HPABCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ 9TUX MMOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOro M 0Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOJIOIeHNsT TPaBMJI O€30MaCHOTO OOpaIleHHs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

IMNOHUMAaHHA [EHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30macHoro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJIEHUS aIKOTOoJIs,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JIESATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JEATSIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHEe B PEIICHWH MPAKTUYECKUX 3a/Jad COLHAIbHOMN
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY M3YYEHHIO MpOo(eccuil pa3iMyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXX€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaJbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TTOTPEOHOCTEH 00ITIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:



HKOJIOTHYECKH 11€JI€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHHA TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpelbl;

OCO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKEHUNH XUMHH ISl PEIICHHs] BOIIPOCOB
palMOHaIBHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NMPUPOJHOM Cpelne,
YMEHUSI IPOTHO3UPOBATh HEOJAronpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBILIUIEHUS, 3KOJOTMYECKOW KYJBTYpBI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHMMAHUS CHEHU(PUKA XHUMUU KakK HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU L[ETOCTHOTO MPEICTABICHUS 00 OKPYKaIoLIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHOM IUMBWIM3ALMHU: B €€
IYMaHUCTUYECKON HarpaBlIeHHOCTH M Ba)KHOW POJIM B CO3/1aHUM HOBOM 0a3bl MaTepUalbHOM
KYJIbTYpbI, PELIEHUH II00ANBHBIX MPO0JIEM YCTONYHMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM  MEIHMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYy/Aa U SKOJIOTMYeCKH KOM(GOPTHOM )KM3HU KaKJOTO 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOW TPAaMOTHOCTHM: TIOHHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCIMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa M IMPOUCXOISAMIMX B HEM H3MEHEHUH,
yMEHUs JieaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C 1IEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYaLIMSIX;

MHTEpECca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3lWyHbIX chepax mnpodeccHnoHaTbHON
JESITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pPe3ylbTaThl OCBOCHHUS Y4E€OHOro IpenMeTra «XUMHUsS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MexrnpeaMeTHbIE) OOICHAYYHBIC TOHSITHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieur(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SBJIECHHUE, MPOLECC, CUCTEMa, HAyYHBIH (haKkT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHeE);

yHUBEpCaJbHbIE  ydeOHble  AelcTBHsA  (TO3HABaTeNbHBIE,  KOMMYHUKAaTHBHBIC,
peryisaTHBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKUIMOHAIBHOM T'pPaMOTHOCTH U
COIMAJIbHOM KOMITETCHIIMH 00YJaIOIINXCS;



CHOCOOHOCTh  OOYYalOIIMXCS  HUCIOJb30BaTh  OCBOGHHBIE  MEXKIHCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIHHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH AelCTBUSIMMU:

1) 6a30Bble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeeNaTh LEeIH NAeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPHUH HX JOCTHKEHHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEJISIMU;

UCIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIBH30BATh
COOTBETCTBYIOIINE MOHITUS JIJIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SABIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMHU;

CTPOWUTH JIOTUYECKHE pACCYXIEHHUS (MHAYKTHBHBIE, ACTyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEIH, MPE0OPA30BBIBATH MOAECIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOI) AJIEMEHTA,
XuMu4ueckas (GopMylia, ypaBHEHHE XHMHUYECKOM peakiud — TMpU PEIIeHUHd Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC NPEICTaBICHUS
JUTSI BBISIBTICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINI;

dopMynmHupoBaTh TETM W 3aJadd  HMCCIIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIHO c(hOPMYyTUPOBAaHHBIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS M TPOBEACHHMS YUYEHHYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOMATh 32 XOAOM IpOIecca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh O0OOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOICTAHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesTeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHWMKAX WHPOpPMANuU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBO4YHbIE TOcoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEMTPOTHBOPEUNBOCTH;

GbopMyHpOBaTh 3ampoOChl M TMPHUMEHSATh pa3IMYHBIE METOMABI TNPH IOWCKE W OTOOpe
uHpopManru, He0OOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4d ONpeaeEHHOTO THII;

pUOOpPETaTh OMBIT WUCHOJB30BaHUSA MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEeACTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpoOpMaLuel: MPUMEHATh MEXKIpeIMeTHbIe ((U3NUYEeCKHe M MaTeMaTH4YecKhe) 3HaKd H
CHUMBOJIBI, (hOopMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;



UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBbI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3EHTAled pe3yJbTaTOB MO3HABATEIBbHOM AEATENBHOCTH, HMOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
9KCHEPUMEHTa, MPAKTUYECKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3alu y4eOHOro MpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUN ITyTEM COTIacCOBaHMsI TO3ULIMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryIsiTHBHBIMU 1eiiCTBUAMM:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 3aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeularaéMblii alrOpUTM JIEHCTBUN NPU BBIMOJHEHUU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJIBTATbBI 10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKakoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHnsT NPAaKTUYECKUX 3aad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsA, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPOA U a30TCOJEPKAlIUEe COCTMHEHUSI, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BbIK XMMHUHU; MHPOBO33PEHYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHHMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIINX OPraHUYECKUX BEIECTB B OBITY
U TIPaKTUYECKOM JIeATENbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEepPHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOSHUS U
IIPEBPALICHUI OPraHNYECKUX COETMHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUW XMMHYECKUX PEAKLWN, U3rOTABINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KJIACCY/TPyIIe COEIMHEHUMN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmueckoi HomeHkinatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHMYECKHUX BEIIECTB (ITHJICH, MPOIMUJIEH,



aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopManbACTHA, aleTaabAeTh, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIIOTa, TII0K03a, (pYyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemectB A. M. bytiiepoBa miis 00bSICHEHHS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KIACCOB OPraHMYeCKHUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHMSI, WCIOJB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArPEBaHHUH, TOJYYCHHE ITHICHA M W3y4YEHHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYeCKHX BEIIECTB, JEHATypalus OeNKOB TpU
HarpeBaHUM, I[BETHHIE PEaKIUi OETKOB) B COOTBETCTBHH C MpaBUJIaAMHU TEXHUKH O€30MacCHOCTH
npu OOpallleHUuU C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amuCH YPaBHCHHMH COOTBETCTBYIONIUX pEAKIHH |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWJIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY W TPYIOBOW EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpY’Karollled MpUPOIHOIN cpenbl, 0CO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
ONpeNeEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAast cMbica mokazarens [IJIK, moscHats Ha
mpuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M
YeJIOBEKa;

JUIsi 00y4YaroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUISL  CIENbIX W CJIA0OBUAIIMX OOYYarOUIUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gopmyi.



11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOopraHudecKas XUMHD)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peakIMh, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(akTosIOrMYecKrue CBEJEHUSI O CBOWCTBAX, COCTaBE, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dbopMyn BeIIECTB MW YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETall€Has W3BECTh, NUTHEBAs COJA, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, HMOHHAas, METaJJIMYecKas), XapakTep Cpelabl B BOJIHBIX
pacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOCThle BEIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenzieneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 311eMeHToB /1. U.
MeHeneeBa, HMCHONB3Ys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANN», «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 110 nepuogam U rpynnam [lepuoandeckoil cucTeMbl XUMHYECKHUX d1eMeHToB . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JINYHBIX KJIACCOB, MOATBEPkKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIbI0 YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;



c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUnIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolMX BelIECTB, TEIJIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENICHEW OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3IUYHbIX THUIIOB, MOJHBIC
U COKpamEHHBIC YPaBHCHUS PEaKIUii MOHHOTO OOMEHA, YUMTHIBAs YCIIOBUS, MPH KOTOPBIX 3TU
peaKuu UAyT 10 KOHLIA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, TMOATBEPKIAAOIINE KAuyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh OINBITHBIM IYTEM HOHBI,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHUS SJICKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI1 OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasTUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3jaencTBus (mpunuun Jle [atense);

c()OPMUPOBAHHOCTh YMCHHM XapaKTepPH30BaTh XHMHUYCCKHUE TIIPOIECCHI, JICKAIIHE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHOM KHUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEICTaBICHUA 00 OOIIMX HAyYHBIX MPHHIIMIIAX M 3KOJOTHYECKHX IMPOOJIIEMaX XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN TPOBOAWTH BBIYHCICHUS C WCIIOIH30BAHUEM TTOHSTHUS
«MaccoBasi JI0Nisl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIusX, MacChl BEIIECTBA WM 00BEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKra peakuuud Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BEIIECTB, TPEBPANICHUS ¥ COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJIB30BaHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATE XHUMHYECKUH JKCICPUMEHT
(paznmokeHue TEpOKCHIAa BOAOPOAa B MPHUCYTCTBUHM KaTalu3aTopa, OMNpPEIEIeHHUE Cpebl
PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHAUKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(har-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE dKCIIEPUMEHTATBHBIX
3amady mo temaM «Metame» U «HemeTamnael») B COOTBETCTBHM C MpaBHIAMU TEXHUKU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (OopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GopMyITHPOBATEH BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeJCTBAa MAacCOBOW KOMMYHHKAIUH, WHTepHET U
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJaTh TIpaBWJIa SKOJIOTMYECKH IIeJIecO00pa3HOro
MOBE/ICHUS B OBITY W TPYIOBOW EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKAroIIeH MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKHBBIC OPTaHU3MBI
onpeAeNnéHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsE 0OYYaIOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI: YMEHHE TPHUMEHSTH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;

JUISE  CIICTIBIX W CJA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONbh30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaitnst nis 3anucu xumMmudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI pecypeni
Pa3zgea 1. TeopeTudeckue 0OCHOBbI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYeCKuX coeuHeHui A. M. 3
byrneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YIIIEBOIOPOABI — ATKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX nepepadoTka
Hroro mo pazueny 13
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Cruptet. @enon 3
39 Anppaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
CnoxHbIe 2(UpbI
3.3 VYriaeBoasl 3 1

Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazueny 3
Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Wroro no pazueny 2
OBUHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH U
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBUHIEE KOJIMYECTBO YACOB 110 34 2 3
IMPOI'PAMME




HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kourpoabubie IIpakTuueckue Hara unpposbie
Bcero u3yyeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI pecypes:
1 [ToBTOpenue u 00o0IIeHNE 3HAHUH 110 1 04.09.2023
Kypcy Xxumuu 9 xiacca
5 Bxoanasi KOHTpoJIbHAsA padoTa 3a Kypc 1 1 11.09.2023
9 kJiacca.
[IpeameT oprannyecKkoil XUMuH, e 18.09.2023
BO3HHMKHOBEHHE, Pa3BUTHE U 3HAUYCHHE.
3 Teopust CTpOCHUST OPraHUUECKUX 1
coenuneHuit A. M. bytieposa, eé
OCHOBHBIE TTOJIOKEHUS
[TpencraBienue o Ki1accupuKauu 25.09.2023
4 opranudeckux seuiects. HomeHnkmnarypa 1
(cucTemaTuyeckas) U TpUBUAIBHEIC
Ha3BaHUS OPTaHWMYECKUX BEIECTB
5 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 02.10.2023
TOMOJIOTHYECKUH ps.
5 MertaH u 3TaH — MPOCTEUIIIHe 1 09.10.2023
NIPEICTaBUTEINN AJIKaHOB
7 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 16.10.2023
3 OTHUJIEH U NPOIUIIEH — MPOCTENIINE 1 23.10.2023
NPEICTaBUTENN AJIKEHOB
9 IIpakTuyeckas padora Ne 1. 1 1 13.11.2023

«IlosryyeHHe 3THIIEHA U M3YUYECHHUE €r0




CBOJNCTB»

Aunkanuensl. byranuen-1,3 u 20.11.2023

10 metunoyraauen-1,3. [lomyuenue
CHHTETHUYECKOTO KaydyKa M Pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, 27.11.2023

11 TOMOJIOTHYECKHH psijl. ALIEeTUIICH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

12 Bbruncienys o ypaBHEHUIO XUMHUYECKON 04.12.2023
peakuuu

13 Apenbl: 6eH3011 U TOnyoJ. ToKkCHYHOCTh 11.12.2023
apeHoB

14 I'eneTnyeckas CBS3b yII€BOJOPOAOB, 18.12.2023
HNPUHAAISKAINX K pa3IMYHbIM KJ1accam
[IpupoaHble HICTOYHUKH YIIIEBOAOPOIOB: 25.12.2023

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu

16 KonTposbHas pabora no pazaeny 15.01.2024
«YT1J1eBO0POABI»

17 ITpenenbHBIE OTHOATOMHBIE CIIUPTHI: 22.01.2024
METaHOJI ¥ 3TaHOJI. BoopoiHas cBsi3b

18 MHOroaTOMHBbIE CIIUPTHI: ATHIIEHTIIUKOJb U 29.01.2024
TIIMLEPUH

19 ®DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE 05.02.2024
¥ XUMHYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GopManbIaeTua U 12.02.2024
areTanbIeru. AueToH

21 OHOOCHOBHBIE MIpeeNIbHbIE KapOOHOBBIE 19.02.2024

KHCJIOTBI: MypaBbUHAA U YKCYCHaA




22

23

24

IIpakTyeckas padora Ne 2. «CBoiicTBa
PacTBOPA YKCYCHOM KHCJIOTBI»

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK
NpEaACTAaBUTEIIN BbICIINX Kap6OHOBBIX
KHUCJIOT

MpbU1a KaK COJIM BBICHIUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ASHCTBHE

26.02.2024

04.03.2024

11.03.2024

25

CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢hupoB

18.03.2024

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosaoruueckas poJib KUpPOB

VYrieBoJbl: cocTaB, KilacCU(pUKaLUS.
Baxueiiue npeacTaBuTeNu: TI0K03a,
dpyxTo3a, caxapo3za. Kpaxman u
LEJUTI0I03a KaK IPUPOJIHBIE TOJIUMEPHI

KonTposbHnasi paGora nmo pasaesy
«Kncaopoaconepikamue oprann4eckue
COCJUHCHHUSD)

01.04.2024

08.04.2024

15.04.2024

29

30

31

AMMHBI: METHJIAMHUH U aHUIUH

AMUHOKHUCIOTH Kak aM(pOTepHbIE
OpPTaHWYECKHUE COCTUHEHUS, X
ononoruueckoe 3Hauenue. IlenTuanl

Bbenku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

15.04.2024
22.04.2024

06.05.2024

32

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COE€UHEHUN

13.05.2024




OCHOBHBIC METOJBI CUHTEC3a
BBICOKOMOIJICKYJIAPHBIX CO@ﬂHHCHHﬁ.
HHaCTMaCCBI, Kay4yKH, BOJIOKHA

33 Hrorosasi koHTpoOJIbHAsI paboTa 3a Kypc 1 1 20.05.2024
10 k1acca
34 PesepBHoOe Bpems 1

OBHIEE KOJIMYECTBO YACOB 110

MPOTPAMME 34(33) 2+2 2

IIpumeuanmue:

***Cornacao ydeOHoro ruiana MBOY M-Kypranckoii o(c)omr Ha n3ydenue xumuu B 10 kiaacce B 2023-2024r orBoautcst 34 yaca
( 1u B Hememo ) u3 pacuera 34 yueOnsix Hepenu. Cormacuo KTTI-334.
(mpazauuunbie qHU: 29.04.2024r.)




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTeMa XMMH4YECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucieHus. Bemiectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eneTnueckas
CBSI3b HEOPTAaHMYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccudukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs] SHEPTUU IPU
XUMHMUYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[TpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrne CBOMCTBa
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeTUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas pabora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTHIECKO,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHUS 1
Ba)KHEHIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBHIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKIITHOHEPHOE
obmiectBo «M3marenscTBo «IIpocBerieHne»

* Xumus, 11 xknace/ T'abpuensia O.C., O01ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3natenscTBo «IIpocBenieHne»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

Meroandeckoe nmocodue. bazoseiit ypoBens. 10 kiace (aBropsl: O. C. I'abpuensH, C. A.
Cnankos), 2019

Kawura mns yunrens. bazosliit ypoBenb. 10 kinacc (aBropsl: O. C. I'abpuensn, U. T'.
Octpoymos, C. A. Cnaakos), 2019

KonTponbhble u mpoBepounbie padboTsl. ba3oseril yposens. 10 kiacc (aBropsl O. C.
I"aGpuensn u ap.), 2019

Metoauueckoe nocobue. bazosrlit yposens. 11 knacc (aBropsr: O. C. 'abpuensn, C. A.
Cnankos), 2019

Kunura nns yuurens. bazossiit ypoBens. 11 kiace (aBtopsr: O. C. I'abpuensu, 1. I
Octpoymos, C. A. Cnaakos), 2019

KonTponbhblie u npoBepounbie paboThl. bazoselil yposens. 11 knacce (aBTopsr: O. C.
I"aGpuensn u ap.), 2019

OO61mmas xumus B TecTax, 3ajaavax, ynpaxkuenusx. 11 kmacc (aBroper: O. C. I'abpuensn, U.
I'. Octpoymos, A. I'. Beenenckas), 2019

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

XUMHUsI ¥ JKU3HB: HAYYHO-TIOMYJSIpHBIHA sxypHan http://www.hij.ru/

A30yka BeO-morcka it xumukoB http://www.chemistry/

[eproanyeckas cucreMa XUMUIECKUX demMeHToB http://www.jergym.hiedu/

Xumus aist Beex http://www.informika.ru/text/

OnekTpoHHas 6ubnuoTeka mo xumun http ://www. chemnet.ru/rus/

Poccuiickas AuCTaHIIMOHHAS OJMMITHAA IIKOJBHUKOB 1o XxuMuu http://www.muctr.edu.ru/



