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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHUsl pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @eneparumny,
TpeOOBaHUH K pe3ysibTaTaM OCBOEHUS (pefepanbHOM 00pa3oBaTeIbHON IPOrpaMMbl CPEJHETO OOILEro
obpazoBanus (POIT COO), npencrasienubix B degeparbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom Konnenuuu mnpemnogaBaHus ydeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTenpHBIX  opraHuzanmsx  Poccuiickoir ~ ®exepauuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTenbHbIE INPOIpaMMbl, U OCHOBHBIX IOJIO)K€HHH «CTpareruy pas3BUTHsS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MpOrpaMMbI MO XUMHH, K ONpeAeNeHHI0 oOIIe cTpaTeruu
00y4yeHHMs, BOCIIUTAHUSA U PA3BUTHUS OOYHYAIOLIMXCS CPEACTBAMHM Y4e€OHOro mpeamera «XUMHsD» JUIs
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLENTyanbHble mnonoxenus ®IOC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LEJEH, COJep)KaHMs, pe3yJ]bTaToB OOy4eHUS U TpeOOBaHMH K YPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHue, MM0JIyyaeMoe BBIITYCKHMKaMU 0011e00pa30BaTebHOM OpraHu3anuy,
SBJIIETCS HEOThEMJIEMOM dYacTbio MX 00pa3oBaHHOCTH. OHO CIY)XUT 3aBEpUIAIOIIMM 3TaloM
peanu3alM Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIIOYEBBIX LEHHOCTEH, HPUCYLIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
IpUpobl, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpbl YENIOBEKAa, a TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TPUPOAHON cpene. Peammsyercs XxuMudeckoe
o0Opa3oBaHMe OOYYalOLIUMXCS HA YPOBHE CpeaHEero oOuiero oOpa3oBaHUS CpPEACTBAMHU Y4eOHOTro
npenMera «XuMus», CoJIepKaHue U MOCTPOCHHE KOTOPOro ONPENEieHbl B MPOrpaMMe M0 XUMHUH C
y4€ToM crneun(uKd HayKH XUMHHM, € 3HaueHUs B IMO3HAHUM NPHUPOJbI U B MaTEpUAIbHOM >KU3HU
obmecTBa, a TaKkKe C Y4ETOM OOIIMX IeNell W MPHHLIMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoii @enepanuu.

XUMHUSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HMIPaeT OcoOYyl pojib B COBPEMEHHOU
LIUBWIN3ALUU, B CO3JAaHUU HOBOW 0a3bl MaTepHadbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHHE PAIIMOHATBHOIO HAyYHOTO MBILIUIEHUS, B CO3[aHUE IIEJIOCTHOTO MpEACTaBICHUS 00
OKpY’KaloIlleM MHUpe KaK O €IUHCTBE IPUPOIbI U UeJIOBEKa, KOTOpoe (OpMUPYETCs B XUMUHU Ha OCHOBE
MIOHMMAaHUs BEIIECTBEHHOTO0 COCTaBa OKPY)KAIOILIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, MX CBOUCTBAMU U BO3MOKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOAEHCTBYS C JPYIMMH €CTECTBEHHBIMH HayKaMM, XHUMHs CTajla HEOTheMJIEMOMN
YacThI0O MHUPOBOHM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPyAa M KU3HU KaXJO0TO 4ieHa
obmectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelibHasg, KaK HayKa BBICOKUX TEXHOJOTUH
HafpaBjieHa Ha pellleHue INoOaJbHBIX MPOOJIEM YCTOHUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIHYECKON 0€30aCHOCTH U OXPaHBbI 310POBBS.

B coorBerctBMM ¢ OOmMMH IeNsSMH M TNPUHLMIIAMH CpeIHEro o0Imero oOpa3oBaHUs
conepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIl ypOBEHb H3YYEHHs) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOILEKYJbTYpHYIO MOJrOTOBKY OOyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHYECKMX OPHEHTHUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA,
MPOAOIDKEHHU 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocraBnsgomuMy npeaMera «XUMUs» ABISIOTCS 0a30Bble Kypchbl — «Opranuyeckas XUuMus» u
«O0mas 1 HeopraHuveckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHWYECKOM XHMMHHU (C BKIIIOUEHHUEM 3HAHMN U3
o0meit XMMUU) U OpraHndeckoi Xxumuu. PopMHpOBaHKWE AAHHOW CHUCTEMbl 3HAHUWA MPU W3YUYEHUH
npenMera 00ecleynBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCEr0 MHOTooOpa3usi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepxkaHusi KypcoB — «Opranmueckas xumusi» u «OOmias U HeopraHWYecKas
XUMHUSD» CPOpPMHUpPOBaHA B IMpOrpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOIO IOJAXO0Ja K H3Y4EHUIO
yueOHOro Mmarepuajia U OOYCIIOBJI€Ha MCTOpPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha



ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHMM BEIIECTBA
paccMaTpUBaOTCA Ha YPOBHE KJIACCUYECKOW TEOPHM CTPOCHHS OPTaHUYECKUX COCOMHECHMM, a TAKKe
HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUNA O CTpoeHHU BemiecTB. CBeneHHst 00
M3y4aeMbIX B Kypce BElIEeCTBaxX JalTCs B Pa3BUTHH — OT YIVIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COCIMHEHUH. B Kypce OopraHM4eckoil XMMHUU TOJY4YaloT pa3BUTHE CHOPMHpPOBAHHBIC HA
YPOBHE OCHOBHOI'O 00ILero oOpa3oBaHMs INEpBOHAYAJIbHBIE IPEACTABICHUS O XUMHUYECKOH CBA3H,
KJIacCU()MKALMOHHBIX TPU3HAKAX BEUIECTB, 3aBUCHUMOCTH CBOMCTB BEUIECTB OT HX CTPOEHHS, O
XMMHYECKOHN PEaKIIHH.

[lon HOBBIM yrioM 3peHHs B npeaMmere «Xumus» 0a30BOro YpOBHS paccMaTpUBACTCA
U3y4EHHBIH Ha YpPOBHE OCHOBHOro o0Iiero o0pa3oBaHMs TEOPETHYECKUH Marepuan U
(aKTOJIOTHMUECKUE CBENEHUS O BEIIECTBAX M XMMHUYECKOH peakuumu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuyeckass XHMMHUsS» OOYYalOLIUMCsl MPEIOCTaBISETCS BO3MOXKHOCTb OCO3HATh
3HAYCHUE NEPUOTUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX M METOAOJIOTHYECKHX MO3MLUH, TIyOke
IOHATh MCTOPUYECKOE M3MEHEHHE (YHKLUH 3TOro 3akoHa — OT o0oOmaromel 10 oObsICHSOMEH 1
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHMH O Ba)KHEMINMX BELIECTBAX, MX COCTABE, CTPOCHHM, CBOMCTBAX H
IIPUMEHEHHH, a TAaK)K€ O XMMMYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHMS
nononHsercsa B Kypcax 10 u 11 knaccoB anemMeHTaMu coAepKaHusl, UMEIOLIIMMH KYJIbTYpPOJIOT MUECKHUM
U TIPUKJIATHON XapakTep. DTHU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBSI3U XUMHUH C JPYTUMHU
HayKaMH, PacKpblBalOT €€ poJib B IIO3HABATEJIbHOM M IIPAKTHYECKOM [EATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHHS K IMPOIECCY TBOPYECTBA B 00JACTH TEOPUH M MPAKTUUYECKUX
NPUIOKEHUH XUMMH, I[OMOTalOT BBIIYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHUEH, KPUTUIECKH OCMBICIMBATH HH()OPMAIUIO U TIPUMEHATH
e€ 19 TIONOJIHEHUS  3HAHMH, PELIEHUS  MHTEIUIEKTYalIbHBIX M JKCIIEPUMEHTAJIBHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM copepxkaHue ydyeOHOro mnpeamera «XuUMHS» JTaHHOTO YpPOBHS
U3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYHYAIOUIMXCS MHPOBO33PEHYECKOH OCHOBBI s
noHUMaHust (UIOCOPCKUX WO, TAaKMX KakK: MaTepualbHOE EIMHCTBO HEOPraHMYECKOro |
OpPraHUYeCcKOro Mupa, 00yCIOBIEHHOCTb CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHMEM, I03HABAEMOCTb
MPUPOIHBIX SBJICHUM MyTEM HKCIEPUMEHTa U PEIICHUs MPOTUBOPEUHI MEXAy HOBBIMH (pakTaMHu U
TEOPETUYECKHMHU MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEUICHUU SKOJIOTMYECKUX MpodieM, a
TaKke MpodsieM cOepexeHUs] SHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3JaHMs HOBBIX TEXHOJOTHH H
MaTEpHasIoB.

B mutane pemienus 3ajad BOCHUTAHUS, Pa3BUTUS U COLMANM3ALMM OOYYarOUIUXCS MPUHSATHIE
IIPOrpaMMOl MO XUMHM TIOAXOABI K ONPEACICHUIO COAEPKAHHWA U IOCTPOCHMs IpeAMETa
IpenycMaTpuBaroT (GOpMHUPOBAHUE YHUBEPCAIBHBIX YU€OHBIX AEHCTBUI, UMEIOLIMX 0a30BOE 3HAUECHUE
JUI  pa3iMyHBIX BUJOB JIEATENIHOCTH: pelleHus mpoOieM, TIOHCKa, aHajau3a U 0o0paboTKu
uH(popMaluy, HEOOXOAUWMBIX MJIi NPUOOpPETEeHMs] ONbITa MPAKTUYECKOM U HCCIeI0BaTEIbCKON
JESATENIBHOCTH, 3aHUMAIOLIEHN Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B npakTuke npenojaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPU ONPEENIEeHUHN COAEPKATENbHOW XapaKTepUCTUKU Liesei
W3y4eHUs IpeaMeTa HaIlpaBJICHUEM IIEPBOCTEIIEHHONM 3HAYMMOCTH TPAJAMIIMOHHO NPU3HAETCSA
¢dbopMHpOBaHHE OCHOB XHMHMYECKOW HayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHUS,
MIPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJnbTyphl. C
METOANYECKON TOYKM 3PEHMS TAaKOM IOAXOJ K OIPENEICHUIO LICJIeH M3ydeHHUs NpeaMeTa SBISAETCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs IVIABHBIMU LIEISIMU M3YUYECHHUs MpeaMeTa « XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

¢ (hopMUpOBaHHE CUCTEMbl XUMHUECKUX 3HAHUI KaK Ba)KHEHIIIEH COCTaBIIAIONIEH eCTECTBEHHO-
HAy4YHOI KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeXKAT KIFOUEBbIC MOHATH, PyHIaMEHTaJIbHbIE 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOEHHE U MOHMMAaHUE CYLUIHOCTU JOCTYIHBIX 0000IIeHUN
MHUPOBO33PEHUYECKOr0 XapaKTepa, 03HaKOMJICHUE C UCTOPUEN UX Pa3BUTHUSA U CTAHOBJICHUS,;



e (GopmupoBaHUE U pPa3BUTHE MPEACTABICHUA O HAyYHBIX METOJaX IO3HAHMS BEUIECTB U
XMMHYECKUX PEaKLUi, HEOOXOIUMBIX Uil MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB
U XUMHWYCCKUX ﬁBHeHHfI, HMCIOIIUX MCCTO B IIpUPOJC, B HpaKTI/IHCCKOﬁ u HOBCCHHGBHOﬁ KHU3HU,

® pPa3BUTHE YMEHHUI M CIIOCOOOB AEATENHLHOCTH, CBS3AHHBIX C HAOIIOJEHHEM U OOBSICHCHHEM
XMMHYECKOTO SKCIIEPUMEHTA, COOJIIOIEHIEM MPaBHi O€30MaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsiny c¢ atuM, conmepkaTenbHas XapakTepUCTHKa IIeNiell W 3amad M3ydeHus INpeaMeTa B
nporpaMme N0 XUMHHM yTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH NPHOPUTETAMH B
cucreme cpenHero ooOmiero obpazoBanus. CerojiHs B MPEMOAaBaHUM XUMHUHU B OOJBIIEH CTENeHU
OTHaéTcs MPEeANOYTEHHE MPAKTHYECKOH KOMIIOHEHTE COAEpKaHWs OOYyYeHHs, OPHEHTHPOBAaHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00IIe00pa30oBaTeIbHON OpraHU3aliy, BIaCIOIEero He HabopoM 3HAHUMH, a
(bYHKIIMOHATIBHOM I'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHMSMH aKTUBHOTO ITOJYYEHUs 3HAaHUN H
IMPUMCHCHUS UX B peaanoix'I JKU3HU IJId PCIICHUA ITPAKTUYCCKUX 3ada4.

B cBs3u ¢ 3THM npu nM3ydeHnu npeaMera «XHMUS» JOMHHHPYIONIEEe 3HAYCHUE MPUOOPETAIOT
TaKue [eJH U 337a4M, KaK:

amanrtanus oO0yJalomMXcs K YCJIOBHAM JWHAMUYHO DPa3BHUBAIOIIErocs MHpa, (HOPMUPOBAHUE
WHTEJUICKTYaJIbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYIAHHYECTBY,
CaMOCTOSITEIbHOMY TIPUHATHIO T'PAaMOTHBIX pEIIEHHH B KOHKPETHBIX JKM3HEHHBIX CHTYaIlHsX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHUECM,

dopMupoBaHre y 00y4arOUIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIMH), WMEIOLIHX
YHHUBEPCAJIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUJIOB JACATEIBHOCTHU: PEIICHHS MPOOJIeM, TIOUCKa, aHATTN3a
U 00pabOTKM HHPOPMAIMK, HEOOXOMMMBIX JUIl TNPHOOPETEHHS OIBITa JCATEILHOCTH, KOTOpas
3aHUMAacCT BA)XKHOC€ MCECTO B IIO3HAHHHW XHMMHH, a TAKXKE IJI1 OLICHKH C HOSI/IHI/If/'I 9KOJIOTUUYECKOH
0€30MacHOCTH XapakTepa BJIMSHUS BEIIECTB M XMMHYECKHX IPOIECCOB HAa OPraHM3M YEJIOBEKa M
MIPUPOHYIO CPeny;

pa3BUTHE TI03HABATEIIFHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaroImuxcs: CocOOHOCTH CAMOCTOSITETIFHO TPHOOPETaTh HOBBIC 3HAHHS 110 XMMHU B COOTBETCTBUH
C ’KU3HEHHBIMU MOTPEOHOCTSAMH, MCIOJIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUH IS
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HH(POPMALIMY XUMUYECKOTO COJIECPIKaHMS,;

¢dbopmMHpoBaHHE U pa3BUTHE Yy OOYYaIOIIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HaOJIIOAAaTeNBHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH,
IIPY TUTAHUPOBAHUHU U NPOBEACHUN XUMHUYECKOT0 IKCIIEPUMEHTA;

BOCIUTAaHHE Yy O0ydaroluxcsl YOeKIEHHOCTH B T'YMaHUCTHYECKON HANpPaBJIEHHOCTH XUMHH, €€
BaXHOH POJIM B PELICHUH INI00ATbHBIX MPOOJIEM pallMOHAIBHOTO MPUPOAONOIb30BAHNUS, TOTIOJTHEHUS
HHEPreTUYECKUX PECYpPCOB M COXpPAHEHHs NPUPOIAHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAWMOCTH
Oepe’KHOr0 OTHOLIEHMS K TPUPOAE M CBOEMY 3JI0pPOBbIO, a TakXke MPUOOpPETeHUs: OmbITa
HCIIOJIb30BAHHUA MMOJTYUCHHBIX 3HAHUH JJI TPUHATHA TPAMOTHBIX peHIeHI/If/'I B CUTyallMdX, CBA3aHHBIX C
XUMUYECKUMU SIBICHUSMH.

B yue6HOM mutane cpeaHero oduiero oopa3zoBaHus MpeaMeT «XUMHs» 6a30BOro ypOBHS BXOJIUT
B COCTaB MpeaMeTHOH obsactn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee yuCiI0 YacoB, OTBEIEHHBIX JUIsl M3YUEHUsI XMMHHU, Ha 6a30BOM YpPOBHE CpEHEro oOIIero
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 kitacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 gaca (1
4ac B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKO XUMHH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B ITOJIyYCHUH HOBBIX
BEUIECTB U MaTepuayoB. Teopus CTpoeHHs opraHudeckux coeauHeHuid A. M. byrtneposa, eé
OCHOBHbIE TON0KeHUsA. CTpyKTypHble (OpMYJbl OpraHMYECKMX BellecTB. I'omonorus, nzomepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiacCH(PUKAIMKA OpPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COeJIMHEHUI (cucTeMaTHuecKas) W TPUBUAJIbHbIE HA3BaHUS Ba)KHEHIIMX IpEICTaBUTENEH KJIaccoB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJABl WM3Yy4YEHHUS BEIIECTB W HUX IPEBPALLCHUI: O3HAKOMIICHHE C
o0pa3llaMu OpraHMYEeCKHX BEIIECTB M MaTepuallaMH Ha HX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHUYECKUX BEILECTB, HAOJIOJCHUE U ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHHIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuU (IJ1aBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psa. MeraH M 3TaH — npocTenInue
IIPEJCTaBUTENIN AIKAHOB: (DU3MYECKHE U XMMHUYECKHE CBOICTBa (peakLMU 3aMEIlEHUs U TOPEHUs),
HaXO0XJICHHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, I'OMOJIOTMYECKHUH psAl. OTHIEH W NPONWIEH — MpOCTeHIne
NPEJCTaBUTENIN AIKCHOB: (M3WYECKHMEe W XUMHYECKHE CBOMCTBA (pPEaKkIMHM THIAPUPOBAHHSA,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJIMMEPU3allin ), MOJyYeHHUEe U IPUMEHEHHE.

Ankaguensl: OyraameH-1,3 w wmetmwiOyraauweH-1,3: cTpoeHue, BaKHEHUIUE XUMHUYECKUE
cBOMCTBa (peakuus noauMepusanun). [lomyyeHre CHHTETUYECKOro KaydyKa U Pe3HHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKUHN psAll. ALETUIEH — NPOCTEHILNI
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUeCKHMe U XUMHMYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIMH, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (u3MuUecKMe M XMMHYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHNUS UM HUTPOBAHHUA), IMOJIyY€HHE M TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue Ce0UCMEA (peakyuu 2an02eHUpo8anus U HUMPOBAHUS), NONYUeHUe U
npumenerue. TOKCHYHOCTb apeHOB. ['eHeTHYECKas CBSI3b MEXy YIIE€BOAOPOAAMM, IPUHAIICKATUMHI
K pa3jIM4YHbIM KJIaccaM.

[Ipupoanble HCTOUHUKHU YIiIeBOAOpOo10B. [Ipupoanblil ra3 u nonytHele HeQTsAHBIE Ta3bl. Hed1h
u e& mnpoucxoxiaeHue. CrnocoObl mnepepabOTKH He(PTH: MEPeroHKa, KPEeKUHr (TEpMUYECKUH,
KaTaJuTHYecKuil), mupoinus. [Ipoaykrsl nepepaboTku He(TH, X TPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKClepUMEHTAJIbHBIE METO/bl HM3yY€HHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3liaMu IjacTMacc, KaydyykoB M pe3uHbl, Koyuiekuuu «HedTtb» u «Yroawy, MoaeanpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, IPOBEACHHE NPAKTHUECKON paboThl: MOITyYEHHE
JTHJIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BElIeCTBa WM MPOJIYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenpHble 0THOATOMHBIE COIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (pU3NUecKre U XUMUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMH MeETaJUlaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE), MPHUMEHEHHUE.
BonopoaHele cBs3uM MeXIy MOJEKyJaMu cHupToB. JlelicTBHME MeTaHoJa M 3TAHOJIA Ha OpPraHU3M
4eJIOBEKA.




MHOroaToOMHbIE COUPTHI. DTHUICHTIUKOIb U TIHULEPHH: CTPOCHHE, (PU3NYECKUEe U XUMHYECKHE
CBOMCTBa (B3aMMOJCICTBHE CO IIEJIOYHBIMU METallIlaMM, Ka4eCTBEHHAs PEakLus Ha MHOrOaTOMHbIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHenne runepruHa u 3TUIICHTIIMKOJIS.

®deHoJ: CTpOEHUE MOJIEKYJIbl, (U3UYECKHEe M XMMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue peHona.

Anbnerunipl U kemonwvt. DopMalbIeTrua, aleTaabIAeIU/: CTPOCHUE, (PU3MUECKIE U XMMHUYECKHE
CBOWCTBa (peakuuy OKHUCICHHS M BOCCTAHOBJCHHS, KAUECTBEHHBIC pEaKIUH), IOJIyUYCHHE W
IIPUMEHEHHE.

OHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KHCIOTHL. MypaBbHHAsT W YKCYCHas KHCIIOTBI:
cTpoeHue, (U3NYecKue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, oOIIMe JUIsl Kilacca KHUCIOT, peakus
STepUUKAINN), TOTyYeHHE U puMeHeHne. CTeapuHOBas M OJCMHOBAsI KUCIOTHI KaK MPECTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOILEE IEHCTBHE.

CrnoxHble 3QHUpBI KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['aponn3 cinoxHbIX 3¢pupos. Kupsr.
I'maponns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKauus YriaeBogoB (MOHO-, JW- W ToJHcaxapuiabl). [roko3a —
IPOCTEHIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbl, GU3NUECKUE U XMMUYECKHE CBOICTBA
(B3aumogpeiictBue ¢ rumpokcuaom Meau(ll), okuciaenue amMMmuauHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXKEHUE TIIFOKO3bl), HAX0XKJCHHUE B MPUPOJIE, IPUMEHEHHE, ONOJIOTHYECKasi pOJlb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u unemnronosa Kak HpupoiHble mnonuMepbl. CTpoeHue Kpaxmajia M LEJUII0JI03bI.
dusnuecKkue U XMMUYECKHAE CBOMCTBA KpaxMaia (THUAPOIIN3, KAaUeCTBEHHAs PEaKIUs C HOJIOM).

OKCIlepUMEHTAJIbHbIE METOJbl M3Yy4YCHMs BEIIECTB M UX NPEBpallleHUH: MpOBEIEHUE,
HaOJIOZICHNE M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKLUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe »dTaHona okcuaoM Meau(ll)), MHOroaroMHBIX CIHPTOB
(B3aumopeiictBue mmuepuHa ¢ rugpokcunom wmenu(ll)), anbrernnoB (OKuCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcumom menu(ll), B3auMopaeicTBHE Kpaxmajga C HOJIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3amaun.

Bbrauciienus mo ypaBHEHWIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOI'O M3 MCXOIHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

A3oTcozepikalie OpraHunuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI KaK amM(OTepHbIe OpraHWYecKHe coenuHeHHs. Du3nveckne W XUMHUYECKHE
CBOWCTBa aMUHOKHCIIOT (Ha MpUMepe IHLKHa). bruongornueckoe 3HadeHne aMUHOKHUCIOT. [lenTuapl.

Benkum kak TpUpPOAHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAS W
TpeTU4Hass CTPYKTypa OenkoB. XHMHYECKHe CBOICTBa O€NKOB: THJIPOJIM3, JEHATyparus,
KaueCTBEHHbBIE PEAKIIMH Ha OENKHU.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHsI BELIECTB U UX MPEBpalleHU: HaOII0AeHue U OMCaHUe
JIEMOHCTPAIMOHHBIX OIBITOB: IEHATYpaIisl OSIKOB IPY HArpeBaHWH, IBETHBIE PEAKITH OCITKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJICKYJSPHBIX COCIWHEHHWI: MOHOMEp, TOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPU3ALUM, CPelHss MOJIeKyJsipHas macca. OCHOBHBIE METObI
CHHTE3a BRICOKOMOJIEKYIISIPHBIX COCMHEHUH — TIOJTMMEPH3aIHs U TIOJIMKOHICHCAIISI.

DOKcIepUMEHTaIbHbIE METOJbl HM3YyYEHMs BEIIECTB M HUX IMPEBpallleHHi: O3HAKOMIJIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYTYKOB.

MeXIpeIMEeTHBIE CBS3H.

Peanmu3anuss MeXnpeaMeTHbIX CBA3€H INpU HM3YyYEHHHM oOpraHudyeckod xmmuu B 10 Kiacce
OCYILECTBISIETCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJIs1 OTAETBHBIX MIPEMETOB €CTECTBEHHO-HAyYHOTO ITUKIIA.

OOme ecTeCTBEHHO-HAYYHbIE MOHATH: SBIEHHE, HAy4YHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHs,
aHamM3, CHHTE3, KiIacCH(pUKanus, TEepUOANIHOCTh, HAONIOJACHNWE, W3MEpPEHHEe, OSKCIIEPHMEHT,
MO/ICIUPOBAHUE.



®dusnka: marepus, >HEprusi, mMacca, aToM, 3JIEKTPOH, MOJEKYyJa, SHEPreTUUECKHl YpOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIECTBa, (U3NYECKHWE BEIMYMHBI M €IUHHULBI HX
HU3MEPEHHUS.

buonorus: knerka, opranusMm, Ouochepa, oOMEH BELIECTB B OpraHusme, (GOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCcTBA (OCTKU, YIIIEBOIBI, JKUPbI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTLINBO, PECYPCHI.

TexHonorusa: NUIIEBbIE MPOJIYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHHUS, MOIOIIME CPEJICTBA,
JIEKapCTBEHHbIE W KOCMETHMYECKHE IMperapaTbl, MaTepuaabl M3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KITIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperndyeckne 0OCHOBbI XMMHH

XuUMHUYECKUH dJIeMEHT. ATOM. SI1po aroma, U30TOMBL. DIEKTPOHHAS 000JI0UKa. DHEPTeTUICCKUE
YPOBHH, TMOAYypPOBHU. ATOMHBIC OpOHTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH paclpeae/ieHUs
AJIEKTPOHOB 1O OpOUTaIsIM B aTOMax »JJIEMEHTOB IIE€PBBIX YETBIPEX MEPUOIOB. JIEKTPOHHAs
KOH(UTYypalusi aTOMOB.

[Iepnonnueckuit 3akoH u [lepuoanueckas cucreMa XuMu4eckux 3yeMeHToB [l M. Menneneesa.
Csa3p mepuoamueckoro 3akoHa u Ilepumoanueckoil cucrembl Xumudeckux snementoB [[. .
MeHpneneeBa ¢ COBPEMEHHON Teopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U MEepUOIaM.
3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUH HAYKH.

Crtpoenue BemecTBa. XUMHUECKas CBSA3b. BUIbI XUMUYECKOW CBSA3H (KOBAJICHTHAs HEMOJSPHAS
U TIOJIApHAs, MOHHAs, MeTajutndeckas). MexaHnu3mMbl 00pa3oBaHMsI KOBAJICHTHOW XUMHUYECKOW CBSI3U
(oOMeHHBIN U TOHOPHO-AKIENTOPHEIN). BogoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPHUIIATETLHOCTb.
Crenenp okucieHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BemectBa MONEKYISIPpHOTO W HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUMbl KPUCTAIMYECKMX pEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTne o aucnepcHbIX cucTemax. VICTUHHBIE M KOJIJIOMJHBIE pacTBOpbl. MaccoBas 10js
BELIECTBA B paCTBOPE.

Knaccudukanusa Heoprannyeckux coenuHeHuil. HomeHknaTypa HEOpraHW4YecKuUX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIaCcCaM.

Xumunyeckass peakuus. Kraccupukanus XUMHUECKMX pEakIUil B HEOPraHW4Yeckol u
OpPraHMYECKOM XUMHH. 3aKOH COXPAHEHMs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEaKIUAX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pa3iu4HbIX (akropoB. OOpaTHMble peEaKIMH.
Xumunyeckoe paBHoBecHe. PakTOphl, BIUAIONIME HA COCTOSHNE XMMHUECKOTo paBHoBecus. [IpuHumn
Jle larense.

Onexrponutnueckas aucconuanus. CunbHble W cialOble anekTposnnThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIasi, HEUTpalIbHAs, IIE€JI0OYHasl.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepUMEHTAIbHbIE METO/bI U3yYeHHs BELECTB M MX MPEBpallleHH: AeMOHCTpaLus Tabui
«Ilepuoanyeckas cucrema xumuyeckux »ssemeHToB [[. WM. MeHneneeBa», H3ydeHHUE MOJENEH
KPUCTANIMYECKUX PEIIETOK, HAOMI0JeHUE U ONMCaHHEe IEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue IMepoKcHa BOJOPOJa B MPUCYTCTBHM KaTalu3aTopa, OINpeNeleHHE Cpellbl PacTBOPOB
BEIIECTB C IOMOUIbIO YHHBEpPCAJILHOTO HWHAMKATOpPA, PEaKIUH HMOHHOTO OOMEHa), MpOBEIECHUE
MpaKTU4EeCKON paboThl «BrnusiHue pa3nuyHbiX GaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérneie 3amaymn.

Pacuérbl mo ypaBHEHHSM XMMHMUYECKHUX pEaKlUid, B TOM 4YHUCIE TEPMOXHMUYECKUE PacUEThI,
PacuéThl ¢ UCIOJIB30BAHUEM TOHATHUS «MACCOBAs A0 BEILIECTBAY.



Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxxenne HemetamwioB B [lepuoanueckoit cucteMe XMMUYECKUX AJIEMEHTOB [l.
W. MenneneeBa 1 0OCOOCHHOCTH CTPOEHUSI aTOMOB. DU3NYECKHE CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS
HEeMeTaJUIOB (Ha IMpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXKHEHUIINX HEMETAILIOB (TaJIOTEHOB, Cephbl, a30Ta, ¢ocdopa, yriepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHMUIA).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIOB U UX COCIUHEHUN.

Metaubl. [lonoxxenue metaiwioB B Ilepuonnueckoit cucreme xumuueckux siaemeHToB 1. .
MenpaeneeBa. OCOOCHHOCTHM CTPOCHHS DJIEKTPOHHBIX O000JIOYEK aToMOB MeTauioB. OOIme
¢uzmveckue cBorcTBa MeTaioB. CIUIaBpl METAUIOB. DJIEKTPOXUMHYCCKHUU PsJ  HANpPsSHKECHUH
METaJUIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIINX META/UIOB (HATpUH, KaJlWi, KAJIbIIMA, MarHui, aJlOMUHHM,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCITUHEHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHUKE.

DKCHEePUMEHTAIBHBIE METO/(bl U3Y4YEHHS! BEIIECTB M MX MPEBPALICHUN: U3YyUYECHUE KOJIICKIIMU
«MeTasl U CIUIaBbl», 00Pa3llOB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1a4, HaOII0IeHne U
OMMCaHUE JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THAPOKCUAA aTIOMUHHUS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbIC PEaKIIMK Ha KaTHOHBI METAJUIOB).

Pacuérnpie 3amaymn.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WU
00BEMY OMHOTO W3 YYACTBYIONIMX B PEAKIMH BEIIECTB, PAacu€Thl Macchl (00BEMa, KOIHMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecriedeHHWH HSKOJIOTUYECKOW, SHEPreTUYEeCKOW U MUIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHMA.

[IpencraBienust 00 OOMIMX HAyYHBIX MPHUHIMIAX MPOMBIIUICHHOTO MOMYyYEHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHUpE BELIECTB U MaTEpUANIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKd, CTEKJIO, KepaMHUKa, MaTepualbl HJisi JJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuUMHS ¥ 3I0pPOBBE YEJIOBEKA: MPaBUJIa MCIIOIB30BAaHUS JICKAPCTBEHHBIX IMpeEnapaToB, MpaBuiia
0€30MMacHOTO HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKH3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MeXnpeaMETHBIX CBS3€i MpU U3ydeHUU oOmIell M HeopraHHMueckod xumuu B 11
KJIacCe OCYIIECTBIISIETCSl Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUN, TaK U
MOHSATUH, ABJISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJIaccu(pUKaIus, NepUOANIYHOCTb, HAOIIOIEHNE, IKCIIEPUMEHT, MOJICITHPOBAHUE, H3MEPEHHUE,
SIBJICHHE.

®dusnka: Marepusi, IHEprus, Macca, aroM, D3JIEKTPOH, HPOTOH, HEUTPOH, HOH, H3O0TOI,
PaINOAKTUBHOCTh, MOJIEKYJa, JIHEPreTUYECKU YpOBEHb, BEIIECTBO, TEI0, OO0BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3NIECKUE BEIMYMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: knerka, opranusM, sKocucreMa, 6uochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMeEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpaABI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHonmorus: XUMHUYECKash MPOMBIIUIEHHOCTb, METAJUIYpPTUsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHaioB, CEIbCKOXO3SIMCTBEHHOE MTPOU3BOICTBO, MUIIEBAs MPOMBIIIIICHHOCTD, (hapMaIieBTUIecKast
MIPOMBILIIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHX MPenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasioB, dJIEKTPOHHAS TTPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOI'PAMMEBI 110 XVMMHUKU HA
bA30BOM YPOBHE CPEJJHEI'O OBILIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMm
cpenHero oobmero oOpa3oBaHus (JIMYHOCTHBIM, METAlPEJIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYECKOW OCHOBOMW JUIsl pa3padOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IIPOIPAMM CPEIHErO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B cooTrBercTBUM € CHUCTEMHO-ACSTENIBHOCTHBIM TMOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IMpeaMmera «XHMHsS» Ha YPOBHE CpEIHEro o0Imero o0pa3oBaHUs BBIJCICHBI
CJIEYIOIHE COCTABIISIOLIHE:

OCO3HaHME OOYYAIOMIMMHUCS POCCUHCKON TpaKAAHCKOM HMIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEIEICHHIO;

HaJTMYMe MOTUBAIIUU K O0YYCHUIO;

L[EJICHANIPABICHHOE pAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JUYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOUIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESITENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, IPUCYIIMMHU LIEJIOCTHOM crcTEME XUMUYECKOTO0 00pa30BaHus;

HaJIM4Yue MPABOCO3HAHUS HKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE Pe3ybTaThl OCBOCHUS MpEAMETa «XUMUS» JTOCTHTAIOTCA B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHON JESATEIBHOCTH B COOTBETCTBUM C TyMAaHHUCTHYECKUMH, COLUOKYJIHTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJA€ajJaMH POCCHUUCKOTO TPaXkJIaHCKOro OOIIecTBa,
INPUHATHIMU B OOIIECTBE HOPMAMHM M IPaBUJIAMHU IOBEAEHHUSA, CIIOCOOCTBYIOIKMMHU IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YYaIOIINXCS.

JIM9HOCTHBIE PE3YJbTAThl OCBOCHUS MPEAMETa « XHUMHUS» OTPAXKarT chOPMUPOBAHHOCTD OIBITA
MO3HABATENILHON M TMPAKTUYECKON JESATeNbHOCTH OOy4YalouMxcs IO pealu3aluu MPUHSATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HaHHUs OOYYaIOUIMMHCS CBOMX KOHCTHUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COIHAIBHBIX HOpPMax H TPaBWIaX MEXKIWYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENBHOCTH MpPH CO3JaHUM YYE€OHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX MPU
aHallM3e pa3IMYHbIX BUJOB YUeOHOM NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OT€UYECTBEHHOW XUMUU;

YBaXEHMsI K IIPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOrO NMPUMEHEHUS XUMHH,
OCO3HaHHUs TOTO, YTO JOCTHKEHHS HAyKH €CTh Pe3yibTaT MJIUTENbHBIX HAOIIOJACHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAIIBHBIX TIOMCKOB, MIOCTOSTHHOTO TPYyAa YYEHBIX U MTPAKTHUKOB;

MHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B MOJIYUCHUHU U MOCIEAYIONIEM aHaln3e WH(OPMAILIUU O
MePEIOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OLIEHWBATh CUTYaIlUU, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHHUSMH, U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TNOBEACHHME M TMOCTYNKM CBOMX TOBapUIIEH C MO3UIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUN ITUX TIOCTYIIKOB;



4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MMOHUMAaHUS IIEHHOCTEeH 3J0poBOoro © 0Oe3omacHoro obOpas3a JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NUECKOMY M IICUXHUECKOMY 3/10POBbIO;

coOIIoIeHUS TTpaBUII 0€30MacHOr0 00pallleHusl C BEIIeCTBAMU B ObITY, TOBCEIHEBHOM JKU3HU U B
TPYZIOBOH ACATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPAaBHJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOIO MOBEICHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEH;

OCO3HaHHUs TOCIEACTBUIA U HENPUSATUS BPEIHBIX MPUBBIUEK (YNOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTHM B  y4eOHO-MCCIIEJOBATEIbCKOM  JEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX ACITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE€ B PEIIEHWHM MPAKTUYECKUX 3aJad4  COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3YyYCHHIO NMPO(EcCHil pa3iMyHOro pojaa, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUsI K TPYLY, JOJSAM TPyia U pe3yjbTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOW TpaeKTopuu oOpa3zoBaHus, Oymylien
npodeccud W peaNu3aluu COOCTBEHHBIX J>KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3x0/10rMUeCcKOro BOCIMTAHMA:

AKOJIOTMYECKU 1IeTIECO00pPA3HOTO OTHOUICHHS K TMPUPOJE, KaK HCTOYHHKY CYIIECTBOBaHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TN00aJIbHOTO XapakTepa H3KOJOTHYECKHX MpoOIeM, BIUSHHUS HSKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEMbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTIKEHUN XHUMHH Jis PEIICHHS BOIPOCOB
palMOHAIBLHOTO IPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHUS ACUCTBUM, IPUHOCSIIUX BPEA OKpPYKArOUIEH MPUPOAHON cpeae, YMEHUs
IIPOrHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTMYECKHE MOCIEICTBUS IMPEANPUHUMAEMbIX JEHCTBUN U
MpeAoTBpalaTh UX;

HaJIM4YUs PaA3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTMYECKOH KYyJIbTYpbl, OIBITA
JESATEIbHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH, YMEHHUS PYKOBOACTBOBAThCS UMHU B TIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM M COLMAJbHOW NPAaKTUKE, CIOCOOHOCTM U YMEHMsI aKTUBHO IPOTHUBOCTOSATH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OLLECTBEHHON MPAKTUKU;

MOHUMAHUS CHEIU(PUKA XUMUU KaKk HayKd, OCO3HaHus e€ ponu B (HOPMHUPOBAHHUU
PaIMOHAIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JJaHUH LEJIOCTHOTO MPECTABIECHUS 00 OKPYXKalOIleM MUpe
KaK O €JUHCTBE MPHUPOAbI M YEJIOBEKAa, B IO3HAHWU INPUPOJIHBIX 3aKOHOMEPHOCTEH M pELICHUH
po0JieM COXpaHEeHUsI IPUPOJAHOIO PABHOBECHS;

yOKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHUHU JJISi COBPEMEHHOW ULMBWIM3ALMHU: B €€
F'YMaHUCTHYECKON HANpaBI€HHOCTH W BaXXKHOW pOJM B CO3JaHUM HOBOM 0aszbl MaTepuanbHON
KYJIbTYpBl, PELICHUU TJI00AJbHBIX NpPOOJeM YCTOHYMBOIO Ppa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM,
SHEPTEeTUYECKON, THUIIEBON U IKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECTICYCHUN
YCJIOBUH YCHEIIHOTO TPY/Aa ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIO0ro YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOM  TI'pDaMOTHOCTH:  TIOHMMaHHUs  CYIIHOCTH  METOJIOB  IIO3HaHWS,
UCTOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS IS
aHaJin3a U OOBSICHEHMS! SIBJCHUM OKPY’KAIOLEro MUpa U MPOUCXOSAIINX B HEM U3MEHEHHM, YMEHUS
nenaTb 0OOCHOBAaHHBIE 3aKIIOUEHHUS HA OCHOBE HAyUHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C IIENbIO
MOJIy4EHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS NJsl pelieHus mpobiem B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

UHTEpEeca K NO3HAHUIO U UCCIIEN0BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOO0OPa30BaHUI0, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUU 10 XMMHU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IMUHbIX chepax npodecCHOHATbHON AeITeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MeTtanpeMeTHbIE Pe3yIbTaThl OCBOCHHS Y4€OHOTO IMpeaMera «XUMUsS» Ha YPOBHE CPEIHErO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIC i1 (OPMUPOBAHUS MHPOBO33PCHHS  OOYYAIOIMIMXCS  MEXIUCIUIITUHAPHBIC
(MeXTIpeIMeTHbIC) OOIIeHAYYHBIC MOHATHS, OTPAXKAIONIUE ICJIOCTHOCTh HAyYHOW KapTHHBI MHpa U
cenu(uKy METOJIOB IO3HAHUSA, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (Marepwsi, BEIIECTBO,
SHEPrus, SABJCHHE, MPOLECC, CHCTEMa, HAyYHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEJIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U IPYTHUEC);

YHUBEpCaJbHbIC yucOHBbIC JeHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETrYJIATUBHBIC),
obecnieunBaromue QGopMupoBaHue (QYHKIIMOHAIBHOH TI'PAMOTHOCTH M COIUATBHONW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHMS U YHUBEpPCAIbHBIC YUCOHBIC JICHCTBHS B TIO3HABATEIILHOW U COIMATBLHON
MIPAKTHKE.

MertanpeaMeTHbIe  pe3ysbTaThl ~ OTPAKAIOT  OBJIAJCHHE  YHHBEPCAIBHBIMU  YYCOHBIMH
MM03HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBAaTh U aKTyalIM3UPOBaTh  MpOOJieMy, BCECTOpPOHHE  e¢
paccMarpuBarth;

OIpEACIIATh LEIU ACITeIbHOCTH, 3a/1aBas apaMeTPbl U KPUTEPHH MX JTOCTHIKCHHUSA, COOTHOCHTD
PE3YIIbTAThI JEATSIEHOCTH C TTIOCTABIICHHBIMH TEJISIMH;

WCIONIb30BaTh TMpPH OCBOCHHM 3HAHWM MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICTATH
XapaKTepHbIC TPU3HAKY TIOHATUN U YCTAaHABIMBATH HX B3aHMOCBSI3b, HCIIOJIE30BATh COOTBETCTBYIOIIIHE
MOHSATHS 7151 OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMpATH OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIISCTB M XUMUYCCKHUX PEAKIIHIA,

yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 1O AHAJIOTHHU), BBISIBIIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITHpPOBATH BHIBOABI H
3aKJIFOYECHUS;

MPUMEHITh B TIPOIECCe MO3HAHUS, HCIONb3yeMble B XHMHUHU CHUMBOJIMYECKHE (3HAKOBHIE)
MOJIeTH, TPe0oOpa30BBIBATh MOJICIIBHBIC TPEJICTABICHUS — XUMHYECKHA 3HAK (CHMBOJI) JJIEMEHTA,
Xxumuueckas (Gpopmyna, ypaBHEHHE XUMHUYECKON PEaKkiMu — MPH PEHICHUH Y4EOHBIX MMO3HABATEIbHBIX
W TPAKTHUYECKHX 3a7a4, NPHUMCHATH Ha3BaHHBIC MOJICIbHBIC TIPEJCTABJICHUS JUIS BBISBICHUS
XapaKTepPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUYECKHUX PEAKIIHIA.

2) 0a30BbIe HCCIEN0BATEIbCKHUE 1eHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINN;

dbopMyIMpoBaTh IENM W 3a7a4d  HUCCIICJOBAHMS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(hopMHUPOBaHUS TUIIOTE3HI 110 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CY)KJICHUI;

BIIQJIETh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHHPOBAHUS W MPOBEACHUS  YUCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHWs HAOJFOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro  pe3yibTar, QOopMyIUpoBaTh OOOOIIEHWS W  BBIBOABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH pE3YJIbTATOB HCCICIOBAaHMs, COCTaBJISATh OOOCHOBAaHHBIM OTYET O MPOJCITAHHOU
pabore;

pPUOOPETaTh ONMBIT YYEHUYECKOH HCCIEeI0BATENbCKON U MPOEKTHOHN IEATENbHOCTH, MPOSIBIIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY IMOHMCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3aiad,
NPUMEHEHHIO PA3JIMYHBIX METOJI0B TIO3HAHHSI.

3) pabora ¢ uHpopMaIHeii:

OPHEHTHPOBAThCS B Pa3JIUYHBIX MCTOYHMKAX HMHPOpMaImMu (HaydyHO-TIOMYJISIpHAs JITeparypa
XUMHAYECKOTO  COJICP)KaHUsl, CIpaBOYHbIE TocoOusi, pecypchl VHTepHeTa), aHAIM3UPOBAThH
UH(QOPMAIIHMIO PA3IMYHBIX BUJOB M (OPM IPEACTABICHUS, KDUTUYCCKU OLICHUBATH €€ IOCTOBEPHOCTD
Y HETIPOTHBOPEUYUBOCTH;

(GopMyIMpOBaTh 3alpOChl W TMPHMEHITH pa3IMYHbIE METOABI IpPU TIOHCKE H O0TOOpe
nHpOpMaIMY, HEOOXOMMOM IS BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCIOJB30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpPMY TMpeacTaBieHus HHGOpMALUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BATh HAYYHBIN SI3BIK B Ka4E€CTBE CPE/ICTBA MPHU pabOTe ¢ XMMUYECKON MH(OpMAaImeii:
NPUMEHSTh MEXIpeAMeTHble ((pU3nueckue W MaTeMaTHYECKUE) 3HAKU U CHMBOJIBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M MIPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH.

OBJ1ajleHNe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€iCTBHSIMU:

3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOH TeMbl B XOJ€ IUAJIOTa W/WIH JIUCKYCCHUH,
BBICKa3bIBaTh WU, (POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIILHO BBIMOJHEHUS MPEAIOKESHHON
3aJ1auu;

BBICTYIIaTh C TIPE3EHTAlMEH pe3yJIbTaTOB MO3HABATEIBHON JESITEIBHOCTH, IOJy4YECHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH MPU BBIMOJHEHHH XUMHUYECKOTO SKCIEPUMEHTA,
MPAaKTUYECKOH paboThl 1O HCCIEOBAHUIO CBOMCTB HM3YYaeMBIX BEUIECTB, pEAM3alUU Y4eOHOTO
npoekta u (HOpPMYyJIHpPOBATH BBIBOJBI 10 pPE3y/ibTaTaM MPOBEACHHBIX HUCCICAOBAHUA IMyTEM
COIJIACOBaHUS MO3UIMM B X0J1€ 00CYKAEHHSI U 0OMEHa MHEHUSIMHU.

Ogiajienne YHUBEPCAIBLHBIMH PEeryJIssTHBHBIMU € CTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBaTh W OCYIIECTBISITH CBOIO TIO3HABATEIFHYIO JESITEIHHOCTD,
ompenessiss €€ Lend W 3aJadd, KOHTPOJIMPOBAaTh M 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeajaraeMblii  aqrOpUTM JICHCTBUI TMPHU BBINOJIHEHHHM YYeOHBIX W HCCIECIOBATEIBCKUX 3ajad,
BBIOMpaTh HanOosiee (PPEKTUBHBIA CIOCOO HMX pPEHICHUs ¢ YY4ETOM IONYyYCHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHYECCKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CAMOAHAIHM3a U CAMOOLICHKH.



HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenMeTHbIe pe3ybTaThl OCBOCHUA Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTABIISIONICH €CTECTBCHHO-HAYYHOU
KapTUHbl MHUpPa, POJU XUMHMHM B TO3HAHUM SBICHUH NpUPOAbI, B (OPMUPOBAHMU MBILUICHUS W
KYJIBTYpBI IMYHOCTH, €€ (PYHKINOHATIHHON IPaMOTHOCTH, HEOOXOAUMOM ISl peIICHHs TPAKTUYECKUX
3aJja4 ¥ 9KOJIOTHYEeCKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpefe;

BJI/ICHUE CHCTEMOM XMMUYECKUX 3HAHUI, KOTOpas BKJIOYAET: OCHOBONOJArAOLIUE IOHSTUS
(XMMUYECKUI  JIEMEHT, AaTOM, OJJIEKTpOHHas o00oJlouKa aToMa, MOJIEKYyJa, BAJEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XMMUYECKasl CBSI3b, CTPYKTYpHas (opMmyia (pa3BEpHYyTas U COKpallEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00BEM, YIIIepOIHBIA CKeNeT, (PyHKIMOHAIbHAS TPYIIA, paauKall,
U30MEPHsL, U30MEPBI, TOMOJOTUYECKUH Psifl, TOMOJIOTH, YIII€BOIOPOABI, KUCIOPOL U a30TCOIAEPIKAIINE
COEIMHEHMS, MOHOMED, IIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEITUHEHMS); TEOPUU U
3aKOHBI (T€Opusi CTPOEHUs opraHuuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHMsI Macchl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHH SI3bIK XMUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAallle B
OCHOBE IMOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUH, (PaKTOJOTMUECKUE CBEIECHUS
O CBOWCTBaxX, COCTaBe, MOJYyYCHHH M OE30MaCHOM HCIOJIb30BAHUU BAKHEHIIUX OPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH 1A TEIbHOCTH YElIOBEKa,

c(OPMHPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHBbIC MPHU3HAKH TOHSTHI, YCTAaHABJIMBAaTh UX
B3alMOCBA3b, MCIIOIB30BaThb COOTBETCTBYIOUIME IOHATUSA IIPU ONMCAHMM COCTaBa, CTPOCHUA U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUM;

C(OPMHPOBAHHOCTh YMEHHHM HCIHOJIb30BATH XUMHUYECKYIO CHUMBOJHMKY JJISi COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (HOpMya OpraHMYECKHX BEIIECTB U
YPAaBHEHUI XUMHUYECKMX pEaKLUd, M3rOTaBIMBAaTh MOJEIM MOJIEKY] OpPraHMYECKHUX BELIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

C(OPMHPOBAHHOCTh YMEHMH YCTaHABIUBATh MPHUHAIIEKHOCTh HM3YYEHHBIX OPraHHMYECKUX
BEIIECTB 10 UX COCTaBYy M CTPOCHHUIO K ONPEACIEHHOMY KJIACCY/TPYIIE COeNNHEHH (YTIeBOAOPOIbI,
KHCIIOPOJI U Q30TCOJEPIKAIINE COCIUHEHNS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHMsI
no cucrematnueckoid HomeHkiarype (IUPAC), a Taxke NpUBOIWTH TPHUBHAJIbHBIE HAa3BaHUS
OTAENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPONWJIEH, aleTHJIeH, 3TUJICHIVIMKOJIb, TJIMLEPUH,
¢denon, popmanbaeru, aleTanbAeru, MypaBbHHAasl KUCIOTa, YKCYCHAs! KMCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapMHOBasl KMCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, LIeJUII0103a, TIUIHH);

cOPMUPOBAHHOCTb YMEHHUSl ONPENENATh BHJbl XHMHUYECKOM CBSI3M B OpPraHMYECKHX
COeIMHEHUsX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHSTH MOJO0KEHHUSI TEOPUU CTPOCHUS OpPraHMYECKHX BEIIECTB
A. M. byrnepoBa /i 00bsICHEHHs 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTAB, CTPOEHHUE, PU3NYECKHE M XMMUYECKHE
CBOMCTBAa TUIMYHBIX MPEACTABUTENCH Ppa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, JTaH,
STUJICH, MpPONWIEH, auneTwieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, STaHOI,
STWIEHIJIMKOJb, TJIHLEPHH, (DEHOIN, aleTanbleru], MypaBbHHass M YKCYyCHas KHCIOTBHI, TJIHOKO3a,
KpaxMaJl, [eJIJTI0JI03a, aMUHOYKCYCHAs! KUCIIOTa), WITIOCTPUPOBATh FTeHETUYECKYIO CBSI3b MEXKLy HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh HCTOYHUKHU YIIIEBOJOPOJHOIO CHIPbs (HE(TH,
MPUPOJAHBIN Tra3, Yrojb), CHOCOOBI HMX NEepepabOTKM U NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHHS MO XMMHUYECKUM YpaBHEHHUSM (MaccChl,
00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WM MPOJYKTAa PEaKLUU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB MM MPOIYKTOB PEAKIUN);



chOpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMOW 3HAHWW OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCTIOJB3YEMbIX B XMMHUU MPU M3YUEHHUM BEIIECTB M XMMHMUYECKUX SIBIICHUH (HaOmroneHwue,
HU3MEpEHUe, IKCIEPUMEHT, MOJICIUPOBAHKE), HCIIOJIB30BATh CUCTEMHBIC XUMHUYCCKUE 3HAHHS JUIS
NPUHATHST PEIIeHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEIIECTBAMU U HX
MIPUMECHECHHEM;

cOpPMUPOBAHHOCTh YMEHUN COOMIOJaTh NpaBUa IOJB30BAHUS XUMHYECKOHW MOCYAOH U
nabopaTopHBIM 00OpPYIOBAaHUEM, a TaKXKe IMpaBuiIa OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh ¥  BBINONHITH XUMHUYECKHH  OKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKHX BEIIECTB NpPH HATPEeBaHHMM, IOJYUYEHHE OSTUJICHA U H3yYEHHE €ro
CBOWCTB, Ka4eCTBCHHBIC PEAKIMM OPTaHWYECKUX BEIIECTB, JCHATypalus OEJIKOB NMPU HArpEBaHUU,
LBETHBbIE peaKklUu OENIKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH O€30MaCHOCTH IpU OOpaIleHuu ¢
BEIIECTBAMH U  JIADOpAaTOPHBIM  OOOpPYAOBAaHUEM, TMPEACTABIATh PE3YIbTaTHl  XUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3alKCH YPAaBHEHUN COOTBETCTBYIOIIMX peakiuil U (hOpMyJIHPOBATh BBIBOIbI
Ha OCHOBE 3TUX PE3y/IbTaTOB;

chOPMUPOBAHHOCTh YMEHUI KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYI0 HH(MOpMAILIHUIO,
MOJTy9aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeCcTBa MaccoBOi nH(popmarmu, UHTEpHET U APYyTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIAaTh TPABHIIA SKOJIOTUYECKH 11eJIeCO00Pa3HOro MOBEICHNUS B
OBITY U TPYAOBOH JEATETHLHOCTH B LEJISIX COXPAHCHHSI CBOCTO 3JI0POBbS U OKPY)KAIOIICH MPUPOIHON
Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS Ha >KMBBIE OPTaHU3MbBI OINpPENEIEHHBIX OPraHMYEeCKHX
BeleCcTB, MOHMMAasi cMbIc Tokazatens [IJIK, mosicHATP HA TpHMepax CHoCOObl YMEHBIICHHS U
MPEIOTBPALIEHHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UEIOBEKa;

JUISE OOYYArOIIMXCsl C OTPAHMYECHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE MPUMCHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKHX SBJICHHUIA,

JUISL CJICTIBIX M CIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh PElbeHO-TOUCUHYIO
cucremy obo3nauenuit JI. bpaitna s 3anucu xumMuueckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHbl MHUpPa, POJM XUMHMM B TO3HAHUM SBICHUNA NOpUPOAbI, B (OPMUPOBAHMU MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHATIBbHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl pELIeHHS TPAKTUYECKUX
3aJ]a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOT'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO U PUPOAHOI cpene;

BJI/ICHUE CHCTEMOM XMMUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOMOJAraloLIUe MOHSTHS
(XMMUYECKHUIl 2JIEMEHT, aToM, M30TOI, S-, P-, O- BIEKTPOHHBIC OpOWTAIM ATOMOB, HOH, MOJIEKYJA,
MOJIb, MOJISIPHBIH 00BEM, BaJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKHCIEHUS, XUMHUYECKas
CBS3b (KOBAJEHTHAs, MOHHAs, MeTaJulM4yecKas, BOJIOpOJHAs), KpUCTAJUIMYEeCKas peleTKka, THIIbI
XUMHUYECKUX PEaKIUil, pacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAS IHUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKLMU, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOIUTUUECKON JUccoLraluy, nepuoanyeckuit 3akon J{. . Menzaeneesa, 3akoH
COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS DHEPrMM INPU XUMHYECKHX
peaxknusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33pEHUECKHUE 3HAHUS, JIeKalIIe B
OCHOBE NMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SABJICHHUH, (PaKTOJOTHUECKUE CBEICHUS
O CBOICTBax, cOCTaBe, MOJIyUEHHU M OE30MacCHOM HCIIOJIB30BAHUM BaXXHEHIIMX HEOPraHMYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH 1A TETbHOCTH YelIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHMH BBISBIIATH XapaKTEpHblEe NMPU3HAKU TMOHSATHH, YCTaHaBIMBATh MX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IIPU ONMMCAaHUM HEOPTraHMYECKHUX BEIIECTB U
UX IPEBPALLECHNN;

c(OPMHPOBAHHOCTh YMEHUI UCIOIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (hOpMYIT
BEIIECTB M YypaBHEHHH XWMHYECKHUX peaknuid, cucrematndeckyro HomeHknatypy (IUPAC) nu



TPUBHUAJIbHBIE HA3BaHUS OTIEIbHBIX HEOPraHMYECKUX BEIIEeCTB (YyrapHblid Ta3, YIJIEKUCIBIM ras,
aMMHaK, raiéHas U3BeCTh, HeraméHasi U3BeCTb, MUThEBas COJa, MUPUT U JApYyTue);

c(hOPMUPOBAHHOCTh YMEHHUH ONpPENENsITh BaJCHTHOCTh M CTENCHb OKUCICHHS XUMHYECKHX
3JIEMEHTOB B COEJUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOW CBSI3M (KOBaJeHTHAas, MOHHAasi,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCAMHEHUSX, THUIN KPUCTAUIMUECKOW PEIIETKM KOHKPETHOTO
BelIecTBa (aTOMHas1, MOJIEKYJISIpHAsl, HOHHAs, METAJUIMYECKasi), XapaKTep Cpelibl B BOJAHBIX PACTBOPAX
HEOPraHWYECKUX COEAUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTh HEOPTraHUUECKUX BELIECTB O MX
COCTaBY K OMPEICIIEHHOMY KIIACCY/TPYIIe COSTUHEHUH (TIPOCTHIE BEIIECTBA — METAJIIIBI U HEMETAJLIIBI,
OKCH/JIbI, OCHOBAaHHUSI, KUCJIOTHI, aM(PpOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Tepruoanyeckoro 3akona J[. 1. Menneneesa u
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIINU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IJIEKTPOHHOE CTPOCHHUE ATOMOB XUMHUYECKHX
sneMeHToB 1-4 nepuonoB Ilepuonnueckoit cucteMmbl xumuueckux snemeHToB . M. Menneneena,
UCTOJB3Yysl TOHSATHS «S-, P-, U-3JIEKTPOHHBIC OPOUTAIH», «IHEPTrETHUYCCKHUE YPOBHHY», OOBSICHSATH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XMMHUYECKHUX 3JIEMEHTOB M HUX COCJUHEHUU MO MEepuoiaM M
rpynmaM [lepuonnueckoit cucteMsl XUMUYECKUX 3iIeMeHTOB []. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETHUYECKOU CBSI3HU
MEXJy HEOPraHWYeCKHMMH BEIIECTBAMU C MOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIUX XHUMHYECKUX
peakuuii;

cOpPMUPOBAHHOCTh yMEHHUS KJIACCU(UIUPOBATh XUMHYECKHE pEaKUUUd [0 PA3IUYHBIM
mpu3HaKaM (YHUCITy W COCTaBY PEArupyIONIUX BEIIECTB, TEIIOBOMY 3(PQEKTy peakinu, U3MEHEHUIO
CTETEeHeW OKUCIICHUS IEMEHTOB, 00OpPaTUMOCTH PEAKINH, YUACTHIO KaTaanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABJIATH yPaBHEHUS PEAKIMA PA3TMYHBIX THIIOB, IOJHBIE U
COKpalIEHHbIE YPaBHEHHsI PEaKIil HIOHHOTO 0OMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TU peaKluu
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPXKAAIOIINE Ka4yeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PEeaKIIHii;

c(hOPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM pEakiuu OT
pa3IMYHBIX (PAKTOPOB; XapakTep CMEUICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiicTBus (npuHuun Jle [llarense);

chOpPMUPOBAHHOCTh YMEHHMM XapaKTEepHU30BaThb XUMHUYECKHE MPOLIECCHI, JIeXkKAllie B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHsS CEepHOM  KHUCIOTHl, aMMHaka, a Takke CPOPMUPOBAHHOCTh
MpeacTaBieHH 00 OOIMX HAy4YHBIX MPHUHIMIIAX W OSKOJOTHYECKHX MpolJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYHUCIICHHS C HCIOIb30BAaHUEM MOHITHS «MaccoBas
JIOJIE BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWW Ta30B MPU XUMHUYECKHX PEAKIUAX, MaCChI
BellecTBa WM 00BbEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO 3 (deKTa peakiiud Ha OCHOBE 3aKOHOB COXPaHEHUS
MacChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIO/IaTh TMpaBWIa TIOJb30BAaHUS XUMHUYECKOW TMOCYIOH W
1abopaTopHBEIM 00OpYyIOBaHUEM, a TaKXKe IMpaBWiIa OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh yYMEHUW TMJIAHUPOBATh M  BBIMONHITH XUMHUYECKHH JKCIEPUMEHT
(pa3znoxeHne MEpOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaIHM3aTOpa, ONPEACIICHHE CPEIbl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIHLHOTO WHIUKATOpA, BIUSHUE Pa3NUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIuu, peakini HOHHOTO OOMEeHa, KaUYeCTBEHHBIE PeakIu Ha cyiabdart-, kapOoHaT- U



XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PELIEHHE SKCIEPUMEHTAIbHBIX 3a7a4 o TeMaM «MeTalibs» u
«Hemeranbl») B COOTBETCTBUH C MPaBUJIaMU TEXHUKU 0€30MacHOCTH MPH OOpAIlEHUH C BEIECTBAMU
1 J1abOpaTOpHBIM 00OPYJOBAHUEM, MPEACTABIATH PE3yIbTaThl XUMHUECKOTO IKCIEpUMEHTa B (popme
3aliCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuid U (GopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pE3yJIbTaTOB;

chOPMUPOBAHHOCTh YMEHUI KPUTUYECKH AaHATU3UPOBATh XUMHYECKYI0 HH(MOpMALHIO,
I10JIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh TPABHIIA SKOJIOTUYECKH 11eJ1IeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOW JESATEIHLHOCTH B LIEISIX COXPAHEHHUSI CBOETO 3[J0POBbS M OKPYXKAIOIIEH MPUPOIHOM
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3/ICUCTBUS HA KUBbIE OPraHU3MBbl ONPECIEHHBIX BEIECTB, IOHUMAs
cmbicn nokazarens [TJIK, mosicHATP Ha mpuMepax crnocoObl YMEHBUICHHS U TPEIOTBpAILEHHUS HX
BPEJHOTO BO3JCHCTBUS HA OPTraHU3M YEJIOBEKa;



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4acoB DJIeKTPOHHbIE
NMmporpaMmMbl Bcero Kourpoabubie | IIpaktuyeckue | (uudposbie)
padoThbI padoTbI o0pa3oBare/IbHbIE
pecypchbl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XMMUM
11 [Ipeamer opranndeckoit xumuu. Teopust 3
CTPOCHHS OPraHUYECKUX COeTUHEHUI A.
M. bytiepoBa
Wroro mo paszneny 3
Pa3nea 2. YrieBsogopoasbl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2
2.2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
QJIKQ/IUCHBI, aJIKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
2.4 [IpupoaHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no paznery 13
Pa3nen 3. Kucaopoaconep:kamue opraHu4ecKue coeTHHeHHs
3.1 Cruptsl. ®enon 3
3.2 Ansaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBoasl 3 1
Hroro no paznery 13
Pasnen 4. A3oTcoaepskamme opranudeckue coeIMHeHus1
4.1 ‘ AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen S. BeicOkoOMOJIeKYISIpHbIE COCAUHEHUS
5.1 ‘ IInactmaccel. Kayuyku. Boiokna 2
Hroro no paszneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Ne i/ HaumeHoBaHue pa3jiejioB U TeM KoJsunyecTBo 4acoB JJIeKTPOHHbIE
NMPOrpaMmblI Bcero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoTbI padoThbI o0pa3oBaTe/bHbIE
pecypcsl
Pasznea 1. Teoperuyeckue 0CHOBbI XUMHH
11 Crpoenue atoMoB. Ilepuonnueckuit 3aKo0H 3
u llepuoanueckas cucteMa XUMHYECKHX
anemenToB /I. 1. Menaeneera
1.2 Ctpoenue BemiectBa. MHOrooopasue 4
BEIIECTB
13 XUMHUYECKUE PEAKLIUU 6 1 1
Hroro no paznery 13
Pasjen 2. Heoprannueckasi xummusi
2.1 Mertainsl 6 1
2.2 Hewmeransi 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 2
BEIECTB
Hroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHUS U )KU3Hb 4
Hroro no pasneny 4
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KoJsun4vecTBo 4acoB Hara JJIeKTPOHHBbIE
n/n Bcero Koutposbubie | IlpakTtuyeckue | u3y4deHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 [IpeameT opranndeckol XumMuw, eé 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE
2 Teopus cTpoeHHS OPraHUIECKUX 1
coenunenniit A. M. byrieposa, eé
OCHOBHBI€ MOJIOXKEHHUS
3 [Ipencrasienne o KiIaccuPUKAITUN 1
opraHnyeckux BemiecTB. Homenknartypa
(cucTemaTuyeckasl) U TPUBHUAIBHEIC
HA3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUUN PsijT
5 Mertan u 3TaH — npocTeinnme 1
MIPEJICTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTuUiEH U NPONWIEH — NpOCTeIne 1
MIPEJICTABUTENN AIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STHJICHA U U3yYCHHE eT0 CBOMCTBY»
9 Ankanuensl. byranuen-1,3 u 1
MetunoyraaueH-1,3. lonyyenue
CHUHTETHYECKOT0 KayuyKa U Pe3HHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 1
TOMOJIOTHUECKUH psia. ALeTUIIeH —
MIPOCTENIINN NPEJCTABUTEND AIKUHOB
11 Brruncnenus no ypaBHEHUIO XMMHUYECKOM 1
peaknun
12 ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh 1




apeHoB

13 I'eneTnueckas cBsi3b YIII€BOIOPOIOB,
IPUHAIJISKAIIMX K pa3JIMYHbIM KJIaccam

14 IIpupoHbIE ICTOYHUKH YIIJIEBOIOPOIOB:
IPUPOJHBIN ra3 U NOMyTHbIE He(PTIHbIE
ras3bl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

15 [IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHHIE HeTIHbIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTI1€BOIOPOBI»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUJIEHIIIUKOJIb U
TIIUIEPUH

19 @DeHOo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
Y XUMUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMabaeTuI 1
areTanpJeru]. AleToH

21 OnHOOCHOBHBIE IIPe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsl 1 YKCYCHAsI

22 ITpakTruyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOUM KHUCIIOTBI»

23 CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK
MPECTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 MBpi1a KaK cOJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE

25 CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: rupoan3, NpuMeHeHHe,
OMoJIOrnYecKast PoJib KUPOB

27 VYTeBoibl: CoCcTaB, KiacCU(pUKAITHS.




Baxueriue npencraBuTeNu: riKo3a,
¢bpykTO3a, caxaposa

28

Kpaxmai u neimirono3a Kak NpupogHbie
IIOJIMMEPBI

29

KontposbHas paboTta mo pasaery
«Kucnopopacoaep:xaiiue opraHuuecKue
coenuHeHUN/ Beepoccuiickas
poBepoyHas paboTa

30

AMMHBI: METUJIAMWH U aHWJIMH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX
6uosnorudeckoe 3Hadenue. [lentuabl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OCHOBHEBIE MCTOABI CMHTC3a
BBICOKOMOJICKYJIAPHBIX COGIIPIHGHI/IfI.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero KonTpoabHbIe
padoThbI

IIpakTu4yeckue
padoThI

Jara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
odpa3oBaTeJbHbIE

pecypcst

XuUMHUUECKHUH 37IeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIrs aTOMOB

Tlepuonuueckuit 3axkoH u [lepuoanueckas
CHCTEeMa XUMHIEeCKHuX d1eMeHToB /I, .
MenneneeBa, UX CBA3b C COBPEMEHHOM
TEOPUEN CTPOCHMSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMUYECKHX IEMEHTOB U X COeIMHEHUH 110
rpynmnaM v nepruojaaM. 3HaueHue
NEPUOJNYECKOTO 3aKOHA U CHCTEMBbI
xuMuueckux 3eMenToB J.M. Mennaeneesa B
Pa3BUTUHN HAYKHU

CrpoeHue BelecTBa. XUMHUUECKasl CBA3b, €€
BUJIbI; MEXaHU3MBbl 00pa30BaHuUs KOBAIEHTHOM
cBsi3u. BomopoHas cBsi3b

BaneHTHOCTB. DIEeKTPOOTPUIIATETHHOCTb.
CreneHp okucienus. Beiecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[Tonsarue o qucnepcHbIx cucteMax. IcTUHHBIE
Y KOJUIOMAHBIE pacTBOpbL. MaccoBast 4o
BEILIECTBA B PACTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOpraHWYeCKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3IUUHbIX
KJIaCCOB

Krnaccugukanyst XUMUYeCKUX peakinii B
HEOPraHW4YECKON U OPraHNYECKON XUMHH.
3aKOH COXPAHEHUS MaccChl BELECTB; 3aKOH
COXpaHEHUs U NPEBPALEHUS SJHEPTUU NIpU
XUMUYECKUX PEAKIMIX

Ckopoctb peakiuu. OOpaTUMbIE peaKItu.




XUMHYECKOE paBHOBECHE

10

IIpaktraeckas padora Ne 1. «Bnmstaue
pa3IugHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON pPeaKIumy

11

Dnekrponutudeckas nuccormanys. [Torstue o
BomopoaHOM mokaszarene (PH) pacteopa.
Peaknuu nonnoro oomeHna. ['uapomnus
OpPTaHMYECKUX U HEOPTaHUYCCKUX BEIECTB

12

OKHCIAUTETHFHO-BOCCTAHOBUTEBHBIE PEAKITHH.
[TonsiTre 00 AIIEKTPOIM3E PACILIaBOB 1
pacTBOpPOB COJIEH

13

KonTtpoibHas pabora o pazueiny
«TeopeTnvecKre OCHOBBI XHMHUI»

14

Mertamnsl, ux nonoxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKUX 31eMeHToB [I. M.
MenpaeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mmue (hu3nyecKre CBONCTBA
METaJIIOB

15

CrnnaBel METAJIOB. DJIEKTPOXUMUUYECKHUH psift
HaIpsLKEHUI METAJJIOB

16

XHUMHYECKHE CBOMCTBA BAXKHENIIINX METAJJIOB
(maTpwii, Kanuii, KaabIlUi, MATHUAMN,
ATIOMHUHMN) ¥ UX COETMHEHHH

17

XuUMHYecKre CBOMCTBA XpOMa, MEIA U MX
COeIUHEHNN

18

XUMHUYECKHE CBOMCTBA ITUHKA, JKeJIe3a U UX
COCIMHEHUN

19

IIpaktuueckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIILHBIX 33/1a4 [0 TeME
«Mertasbl»"

20

Hewmeramibl, ux nonoxenue B [leproauueckoit
cHUcTeMe XMMHUYecKuX 3aemenToB [, U.
MeHnzieneeBa 1 0COOCHHOCTH CTPOSHHsSI aTOMOB

21

Ousnueckre CBOWCTBA HEMETAILIOB.
AnoTponusi HEeMETaIOB (Ha IpUMEpe
KHCIIOpOJa, cepbl, pocdopa u yriepona)

22

XuMUYecKue CBOMCTBA TaJIOTCHOB, CEPbI U UX




COeIUHEHUN

23

XuMHIecKe CBOMCTBa a30Ta, hocdopa 1 ux
COETMHEHHI

24

XUMHYECKUE CBOKCTBA YIIEPOIa, KPEMHUSA U
UX COCJIMHCHUMN

25

TIpumeHeHne BaXKHENHIITNX HEMETAIIJIOB U UX
COCTMHEHUH

26

O00011IeHNe U CUCTEMATH3ALMS 3HAHHUI 110
teme «HemeTtamnely. Beraucaenus mo
YPaBHEHUSAM XUMHUICCKHX PEAKIINN U
TEPMOXUMHUYECKHE PACUETHI

27

[Mpaktuueckas padbora Ne 3. «Pemenne
HKCTICPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTamsr'"»

28

KonTtposnbeHas pabdora o tTemaMm «MeTaJlibDy U
«Hemerannbm

29

Heoprannueckue u opraHn4eckue KUCIOTHI.
Heoprannueckue U OpraHn4ecKue OCHOBaHHUS

30

AmdoTepHbIe HEOPraHUIECKUE U
OpraHuYecKue coeMHeHus. | eHeTndeckas
CBSI3b HEOPTAaHUYECKHUX U OPTaHHYECKUX
BEIIECTB

31

Ponb xuMum B o0ecrieueHuH 3KOJI0THUECKOM,
SHEPreTHYCCKON U MUILEBOM 0€30MaCHOCTH,
pa3BUTUHN METUITHBI

32

[IpencraBnenus 00 OOIMKUX HAYIHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO MOJTyUEHUS
BaKHEMIIMX BEILIECTB

33

YenoBek B MHUPE BCUICCTB U MaTCPUAJTIOB

34

Xumus u 3A0pPOBbLE YCJIOBCKA

OBLIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

34
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