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NOSICHUTEJIbHAS 3ATIMCKA.

[lporpaMma 1NO XHUMHM Ha YPOBHE CpeaHero oduwero o0pasoBaHus pazpaboTana Ha
octope ®egepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «OG oOpasoBaHHHM B Poccuiickoi
denepaunny, TpeGoBanuil K pe3yibTaTaM OcBOCHHS (enepanbHoi 00pa3oBaTeIbHON NPOTPAMMBI CPEITHETO
o6wero o6pasosanns (POIT COO), npeactasieHHbx B PeepanbHOM roCy AapCTBEHHOM 00pa3soBaTeIbHOM
craupapre COO, ¢ yuérom Kouenuuu npenonasanus yueGuoro npeavera «XaMus» B 00pa3oBaTe/ibHbIX
opranmzammsax Poccmiickoil @ejepaluy, peayM3yIOLIMX OCHOBHbiE 0OOpasoBaTeNbHble IIPOIPaMMBbl, H
OCHOBHBIX TIONOXeHuil «CTpaTernu pasBuUTHs BocnuTanus B Poccuiickoit denepanuu Ha nepuoa 1o 2025
rona» (Pacnopskenue [pasutensersa PO or 29.05. 2015 Ne 996 - p.).

OCHOBY NMOAXOA0B K pa3paboTKe TPOrpaMMbl 10 XUMUH, K OTIPEIENICHIIO 00uIel cTpaTerun odyyeHus,
BOCTIMTAHHA ¥ Pa3BUTUA OOYUAIOIMXCA cpeacTBaMu yueOHoro npeamera «Xumus» s 1011 kiraccos na
6a30BOM YPOBHE COCTaBH/IN KOHIEnTYaabHble nostoxerus GI'OC COO o B3aumMoodyCA0BIEHHOCTH LE/eH.
COJCPKaHM, PC3YIbTATOB 00YUCHHS 1 TPCOOBAHHM K yPOBHIO [TOAIOTOBKH BBITYCKHUKOB.

XHAMHUYCCKOE oﬁpa?,osaﬂne. nonyyacMoOe BbIMYCKHHKaMHU 06HIGO6pa3OBaT€HI)HOﬁ Oprabsn3aling,

ABJIAETCS HEOTHEMASMOM YaCThbH) UX O6p330BﬂHHOCTH. Ono CITYKHUT 3aBepUIalOUIMM ITANOM peajiu3alluy Ha

COOTBETCTBYIOIIEM eMy Oa30BOM YpOBHE KJIFOUEBBIX LECHHOCTEH. IPHCYIUMX ULEJNOCTHOH CHCTeMe
XAMHYECKOro o0pasoBafus. JTH LEHHOCTH KacaloTcsi IMO3HAHMS 3aKOHOB NPUPOIBI, (QOpMHPOBAHUS
MHPOBO33PEHUS B O0IIEH KYIbTYPHI YETOBEKA, 4 TAKKE FKOJIOTHUECKH 000CHOBAHHOTO OTHOILECHHS K CBOEMY
3/I0DOBBIO U IPUPOAHOH cpene. PeasnzyeTcs xuMudeckoe odpazopanie oOyJaloIMXCst Ha YPOBHE CPEIHETO
obmero oOpa3zoBaHUs CPEICTBAMH YUeOHOTO rpeaMera «XUMHS», COAEpKaHHE H IIOCTPOEHHE KOTOPOro
OTIpE/ICNICHBI B IIPOrpaMMe 10 XUMHUM € YUETOM crietiu(puKy HayKu XUMUH, €€ 3HaYEHUs B O3HAHUM IPUPOIbL
¥ B MaTepHAIbHON KHU3HH OOIIECTBA, A TaKXe ¢ YUETOM OOMMX Ieneii U MPHHIMIIOB. XapaKTEPH3YIOMNX
COBPEMCHHOE COCTOSTHIE CHCTEMBI CpeHEro obuiero odpazopanns B Poceniickoi @eepannu.

XuUMUsL KaK 37IeMEHT CHCTeMbl €CTECTBCHHBIX HAyK UIpaeT 0co0YIO poJib B COBPEMEHHON LIMBHIIH3AIHH,
B CO3/aHIH HOBOH Ba3bl MATEPHANIBLHOM KY/ILTYPhI. OHa BHOCUT cBOil BK/Ia B GopMHUpOBaHHE PALIMOHAIIBHOTO
HAyYHOTO MBIIITICHHSA. B CO3JaHHE LEIOCTHOrO NpeacTaBlcHHA 00 OKPYXKAIOUIEM MHPE KakK O CAHHCTBEC
NPUPO/IBI B YETOBEKA. KOTOpoe (OPMHPYETCS B XMMMH HA OCHOBE MOHHMAaHHS BELIECTBEHHOIO COCTaBA
OKPYAAIOIETO MUPA, OCO3HAHMS B3aUMOCBSI3M MEKIY CTPOCHUEM BELIECTB, UX CBOHCTBAMH U BO3MOKHBIMH
o6acTIMU IPUMEHEHHS.

TecHo B3auMOJEHCTBYS C APYI'MMH €CTECTBEHHBIMH HAYKaMH, XMMHUS CTAJIa HEOTHEMIIEMOR YacCThiO
MHpPOBOH KyNIBTYPBHI, HEOOXOMMMBIM YCJIOBHEM YCIEIUHOTO TpyAa W KH3HH KaXJIOTro ™wieHa o0lecTBa.
CoBpeMeHHas XUMUS KaK HAayKa cO3MJaTeNnbHas, Kak HayKa BBICOKMX TEXHOIOTHH HalpaB/icHa Ha pelieHre
rI00aTbHBIX NIPODJeM YCTOMYHBOTO pa3BUTUS HENOBEYECTBA — CBHIPHEBOM, DHEPreTHYECKOH, NMUUICBOH,
IKOJIOTHYECKOI O€30NacCHOCTH M OXPaHBbl 310POBbIL.

B coorsercrBun ¢ OOMMMHA LEISMH M NPHHIMNEGMH cpeaHero odmero odpa3oBaHMs COAEPKAHUE
npeameTta «Xumusi» (10-11 kaaccel, 0a30Bbill YPOBEHb H3YHEHUS) OPUEHTHPOBAHO [IPEHMYLIECTBEHHO HA
OOIIEKYJIBTYPHYIO MOATOTOBKY OOYUAIOUIMXCA. HEOOXOMUMMYIO UM LIt BBIPADOTKM MUPOBO33PEHUYECKHX
OPHEHTHPOB. YCHEMHOTO BKIIOYEHHS B KA3HL COLMYMA. ITPOJO/IKEHHS 00pa3oBaHus B pa3IHUYHBIX 00J1aCTsIX.
HC CBSA3@HHBIX HEMOCPEACTBCHHO ¢ XUMUeli.

CocTaBnsIONMMH NTpeaMeTa « XUMHASY SBIAOTCS 0a30Bbie Kypehl — «Opraanyeckas XuMus» 1 «O01uas
M Heopranuyeckas XMMHsD», OCHOBHBIM KOMIIOHCHTOM COJEPXaHMsi KOTOPHIX SBJSKOTCA OCHOBBI 0a30BOM
HAayKH: CHCTEMa 3HAHUH 10 HEOpraHuvecKoi XuMuM (¢ BKIIOYCHWEM 3HaHui u3 obwed Xumun) u
opranuyeckoil xumuu. POpMUpOBAHHE JAHHON CHCTEMbl 3HAHWH TIPH M3YYEHHH IIpeaMeTa odecreunBaeTt
BO3MOXHOCTBH PACCMOTPEHUS BCErO MHOr000pa3us BEICCTB Ha OCHOBE OOLIHX MOHATHH, 3aKOHOB H TCOpHH
XUMHH.

Crpykrypa conepxanus KypcoB — «OpraHudeckas xumus» U «OOwmas n HeopraHudeckas XvUMHS)»
chopMUpOBaHa B IPOrPaMME 110 XUMHH Ha OCHOBE CHCTEMHOTO HOJXO0JA K U3YUEHHIO YueOHOTo Marepuaia
¥ 00YCJIOBIEHA HCTOPUYECKH OGOCHOBAHHBIM Pa3BUTHEM 3HAHNH HA ONPEIENIEHHBIX TCOPETHYECKHX YPOBHSIX.
Taxk, B Kypce OpraHndecKOM XHMHH BEECTBA PACCMATPHRAKTCS Ha YPOBHE KIIACCUYECKON TCOPUY CTPOCHMS!




OPraHHYECKHX COe/HHCHUM, 4 TAKKE HA YPOBHE CTEPCOXHMMHUCCKUX W DICKTPOHHBIX TPEICTABICHHA O
cTpoeHun BeulecTs. CBeleHUs 00 H3YHYaeMbIX B KYPCe BELHECTBAX JAIOTCA B PASBHTHI — OT YITICBOAOPOAOBE
10 CJIOJKHBIX GHOSIOTHYECKH aKTHBHBIX COeIMHEHHil. B Kypce opraHi4ecKoil XMMHMHM MOJIY4alOT Pa3BHTHE
copMHpOBaHHBIE HA YPOBHE OCHOBHOTO 0OwICro 00pa3oBaHHsA TEPBOHAYATLHBIC NPEICTABICHUA O
XUMHYECKOH CBSI3H. KIACCH(HKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOHCTB BEILECTB OT HX
CTPOCHUS, O XUMUUECKOH peaKiiu.

[Tox HOBBIM YTJIOM 3peHus B mpeaMere «XuMus» 6a3’oBOro ypoBHS pacCMaTpuBacTCs MN3YUYCHHBIH Ha
yposHe OCHOBHOro ofmero oOpa3oBaHMs TEOPETHYECKHH MaTepHan H dbakTONOrAYeCKHe CBEICHHSA O
BEIECTBAX W XWMHUCCKOW peakuuu. Tak., B YacTHOCTH, B Kypce «OOuias W HeOpraHMyecKas XuMHUm»
06yJarom|Mcst  TIPEIOCTABIACTCS  BO3SMOXKHOCTH  OCO3HATh  3HAYCHUE MEPUOMUECKOTO  3aKOHA ¢
OGLIETEOPETHYECKHX W METOIOMOIMYECKAX HO3HIUMMH, TAy0xKe NOHATH HCTOPHIECKOE H3MEHEHHE dyHKIMi
YTOrO 3aKOHA — 0T 0000WAIOLIEH 10 OOBACHSIOIEH M [IPOrHO3UPYIOLICH.

EuHas cHCTeMa 3HAHWN O BKHEHUIMX BEMECTBAX, HX COCTABE, CTPOCHHM, CBOHCTBAX U IIPUMCHCHHH.
a TAKKE 0 XMMHUYECKUX PEAKIMAX, UX CYLIHOCTH I 3aKOHOMEPHOCTSX 1TPOTEKAHHS JTOMOIHACTCA B Kypeax 10
v 11 KI1acCOB MIEMEHTAMHA CONEP/KAHMS, HMEIOUMMH KYJIbTYPONOrHYECKUH W NPHKIAIHON Xapakrep. 1
3HaHUs CIOCOOCTBYIOT MOHUMAHHMIO B3aMMOCBS3ZM XMMHM € APYTHMH HayKaMH, paCKpbiBAIOT €& poib B
MO3HABATENBHON M MPAKTHYECKOH ESTENBHOCTH 4HeNOBEKa, CHOCOOCTBYIOT BOCHMTAHMIO YBAKCHHA K
IPOLECCY TBOPUECTBA B OONIACTH TEOPHM W IPAKTHUECKHX MPHAOKEHNHE XHUMHHU, TOMOIAfOT BbITYCKHHKY
OPHEHTHPOBATLCS B OOIIECTBEHHO M JMYHOCTHO 3HAUMMBIX npoGremMax, CBS3aHHbIX ¢ XUMHEH, KPHTHHYECKH
OCMBICTIMBATL WH(OPMAUMIO M IPUMEHSTH €€ Ul MONOJHEHHS 3HAHMHA, PELUCHUS HHTE/ICKTYAJILHBIX i
IKCMEPUMEHTANBHBIX HCCIICI0BATENLCKHX 33734, B memoM conepxanue yuebHoro mpeaMera «XuMHsS»
JIAHHOTO YPOBHS H3YUeHHS OPUEHTHPOBAHO Ha (POPMUPOBAHHUE Y OOYHAOLHXCS MHPOBO33PEHUYECKOH OCHOBBI
jis  noumManus  (QuiocodcKEX HIeH, TakMX KaK: MAaTepUalbHOEe €IMHCTBO HEOPraHMHeCKoro H
OpraHUYecKoro Mupa, oOyCIOBIEHHOCTh CBOHCTB BEILECTB MX COCTABOM M CTPOCHHEM. [O3HABACMOCTD
MpUPOIHBIX SBIEHUH MyTEM OSKCMEPUMEHTa M PEHICHHS IPOTHBOpEUNii MEXIy HOBBIMM (akTaMu W
TEOPETHYECKMMH TIPE/INOCHLIKAMH, OCO3HAHHE POIH XUMMH B PEIICHHU SKOJOTHHECKHX npoGseM. a TaKKe
npo6nem cOepekenrs IHEPTETHHECKHX PECYPCOB. ChIPhs, CO3TAHUA HOBBIX TEXHOJIOIUH H MaTepuanos.

B ruame pelieHus 3a1au  BOCIHTAHMS. DPasBHTHA M COUHAIH3AUNH o0yUaloUHXCst  [IPHHSATHIC
[POrpaMMOit 10 XUMHH HOAXO/Ib] K OHPEIENeHHI0 COACP/KAHIA H ITOCTPOSHAS IPeMeTa HpeiyCMaTpiBatol
GOopMHpOBaHHE YHHBEPCATBHBIX y4eOHBIX JICHCTBAH, UMCIOLIHUX 0a30BOE 3HAUYCHHME JUIS PA3JHYHbIX BHIIOB
JEATENLHOCTH: PEIICHHS MpoOneM, [OMCKA. aHanuza | 00padoTKH uudopMany, HeoOXOAUMbIX N
npuoGpeTenus ONbITa HPAKTHIECKOH M HCCIIe0BATE/IbCKOH JEATEILHOCTH, 3aHUMAIOLEH BAKHOE MECTO B
MO3HAHUU XHMHUU.

B mpaxtuke nperioiaBaHis XUMUH KaK Ha yPOBHE OCHOBHOI'O 0b11ero 06pa3oBanus, TAK H HA YPOBHE
cpeHero ofmero o6pa3zoBaHus, TPH OTPENETCHHH COJCPKATENbHON XapakTepHCTHKA ueneil w3yueHnd
MpeMeTa HalpaB/ieHHEM NMEPBOCTENEHHON 3HAYHMOCTH TPAIHLHOHHO npu3Haéres (POPMHPOBAHNE OCHOB
XHMUYECKOH HAayKH KaK 06JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTHYESCKOH N€ATEbHOCTH HEIOBEKA 1
KaK OIHOTO M3 KOMIOHEHTOB MHPOBOH KymbTypbl. C METOIMUECKOH TOYKM 3pEHHs TaKOH MOJXOM K
oTpefIeNeH IO TeTel H3YUeHHs NPEIMETa SIBIISCTCS BIOJIHE ONpPaBIaHHEM.

CoOriacHO JAHHOI TOUKE 3PEHHS IIABHBIMY Le MM H3YUCHUS IpEAMETa « XMMHSY Ha $a30BOM YPOBHE
(10 =11 x:1.) ABAAOTCS:

dGopMHpOBaHKE CHCTEMBl XHMHYECKHX 3HAHMIl KaK BayKHEMIIeH COCTABIAIOLIEH eCTeCTBEHHO-Hay HON
KapTHHBI MHPA. B OCHOBE KOTOPOH JICKAT KITIOUYEBbIEC NOHATHUA, (hyHIaAMEHTAIBHBIE 3AKOHBI ¥ TCOPHH XHMUH,
OCBOEHUE SI3BIKA HAYKHM, YCBOCHHE W IMOHUMAHME CYUIHOCTH JOCTYIHBIX 00001EeHnT MUPOBO33PEHYCCKOrO
XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HX PAsBUTHs H CTAHOBJICHHA, .

dopMupoBaHUE U pa3BUTHE MPEICTABICHAN 0 HayYHBIX METO/IaX MO3HAHMS BEMICCTB 1 XUMHUECKUX PEaKIIvi,
HEOSXOMMBIX JUlsi TIPHOOPETEHHNS YMEHHUI OPHEHTHPOBATHCS B MHPE BEIIECTB M XUMHUCCKHX SIBJICHHH,
MMEIONIMX MECTO B IIPHPOJIE, B NPAKTHYECKON U NOBCEAHCBHOM JKA3HY;

pa3BuTHE YMEHHH H crocOOOB NEATEIIbHOCTH, CBS3AHHBIX ¢ HabmlogeHHEeM U OOBSICHEHHEM XHMUYECKOTO
YKCIIEPHMEHTA. COOJTIOZICHHEM TIPaBHIT 6e30MacHOro 0Oparen s ¢ BEIICCTBAMHA.




riapsaay ¢ dTHM, COACPKATCIILHAA XAPaKTCPHCTHKA {ICICH U 33]1a4 M3YUYCHHMS ITPCAMETa B MporpaMme 1o
XHMHH YTOYHCHA W CKOPPEKTHPOBAHA B COOTBCTCTBHH ¢ HOBBIMY [IPHOPHATCTAMH B CUCTEMC CPCIHETO obuiero
06p830BaHIdﬂ. Cer‘omm B Iip€HoAaBaHu K XHMUH B OoJiblleli cTenenu oTaaéres peaiiouTeHHe HpaK'I‘H‘leCKOﬁ
KOMI{TOHCHTC COACPKAHNA 06y‘~I€HH$I, OpHCHTHpOBaHHOﬁ Ha NOJArOTOBKY BBINTYCKHHUKA 06u.1e06pa3osa’rem>Hoﬁ
Opra’Hy3aluy, BIaACrOuIero He HaGOpOM 3HAHKH, a (bYHKIIHOHaﬂbHOf;I IPaMOTHOCTBLIO, TO €CTh criocobamMu U
YMCHUAMM @KTUBHOT'O ITOJIYUCHHS 3HAHUM U NPUMCHCHHUSA HX B peaﬂbHOf/’I AKH3HU )I.UI}{ pelieHus NPpaKTHICCKIX
3anaat.

B cBsa3u ¢ atumM Ipy H3y4YCHUH npeamMera CXUMHS AOMUHUPYIOHICS 3HAUCHHEC ['19[10613@’1‘?1[0'1" TAaKue
HICIH M 3a/1a4M, KaK:

- ajanTanMsg OOYYAIOUMXCA K YCJIOBHSM JIMHAMHYHO pa3BHBAIOLIErocs mupa. (OpMHpoBaHiie
HHTEJUIEKTYAIBHO PA3BUTOM JIMYHOCTH, FOTOBOH K CaMO00Pa30BAHMIO, COTPYIHHIECTBY . CAMOCTOATE/ILHOMY
IPHHATHIO PAMOTHBIX PEIUEHUM B KOHKPETHBIX JKH3HEHHBIX CHTYAlMSX, CBA3AHHBIX ¢ BCIECTBAMHM H HX
IPUMEHEHHEM; '

- (opMHpOBaHUEC y OOYYAIOIIUXCS KIIOUEBLIX HABBIKOB (KITIOYEBBIX KOMICTCHIMN), HMCIOLINX
VHHBEPCAIBHOE 3HAYEHHEe JUIA PazTHYHBIX BHIOB ACATENHHOCTH: PEIICHHs MpoOneM, MOMCKa, aHamH3a
06paboTkn uHbOpPMANMH. HEOOXOAMMBIX s TIPHOOPETEHHs ONbITa NEATENLHOCTH, KOTOpas 3aHHMaer
BAXHOE MECTO B IIO3HAHNM XHMMHUH, @ TAKXKE /15 OLIEHKH C TO3ULIUI 3KOIOrHYECKOH 0€30I1aCHOCTH XapaKTepa
BIMSHUS BEIIECTB M XHMHUECKUX MTPOIIECCOR HA OPraHU3M uUesIoBEKa M IPUPOIHYIO Cpedy,

- pa3BUTHE TIO3HABATCIABHBIX HHTCPCCOB. UHTCINEKTYANBHBIX W TBOPUECKHX  CHOCOOHOCTEH
O0YHAOLIMXCsl: CTIOCOOHOCTH CaMOCTOSITETbHO NPHOOPETaTh HOBBIC 3HAHMS [0 XUMHH B COOTBETCTBUM €
JKUZHEHHBIMH NOTPeOHOCTAMMU, UCTIOIL30BATE COBPEMEHHBIC MH(POPMALMOHHDBIE TEXHONOTHH JUIA TOUCKA U
aHanu3a ydeOHOMH 1 Hay4HO-TIOTYISPHOI HHOPMALNKU XUMHYECKOIO COAEPIKaHHs:

- (bOpMHpOBal-{I/IC H pasBuTHC Vv OG},‘"L{‘leLLIHXCﬂ accouaTuBHOrO M JIO'HHUCCKOI0O MBIIUICHHSA,
HaGH.IOIIaTCHBHOCTH. CO6paHHOCT H. AKKYPATHOCTH, KOTOPBIC OCOOCHHO HCOGXOILHMH, B YaCTHOCTH, IIpH
TUTAHUPOBAHUA H TNPOBCACHHH XHMUYCCKOT O OKCICPUMCHTA,

- BOCIHTAHHC ¥ 06}-’ HAKIMXCH }’66)1(1[5!111()C’1"L1 B I"yMZil-lHC'l”H‘ﬂ':‘CKOﬁ' HAITpaBJICHHOCTH XHMHH, eé
BAKHOH pOJIM B PCIliCHHH [100aabHbIX IIpO6§ICM palHoOHalbHOTO [PHPOAOIIOIL30BAHMA, ITOHOJHCHHA
SHEPTETHUCCKHUX PECYPCOB B COXPAHCHHAA HPUPOAHOTO PAaBHOBECHA, OCO3ZHAHUA HEOOXOIUMOCTH 6Cp€)KHOFO
OTHOUICHAA K NPpHAPOJAEC U CBOEMY 3/I0PDOBBIO, & TaKKE HpHO6p€T€HHH OMBITA MUCTIONB30BaHHA NIONYUCHHBIX
SHAHHH TS HPUHATHSA I'PAMOTHBIX pemenylii B CHTyauusX, CBA3AHHBIX ¢ XUMHHYCCKUMHU SABJICHUSAMU.

B y‘{EGHOM TIaHe CPCAHCTO ()61.1181"0 O'Gpil’i()B'dHI/lS{ npeaMeT «Xumust»y 0a30BOTO YPOBHA BXOINT B
coCraB npeﬂme'moﬁ odnacty <(EC'Y€C"I‘B€HHO—H.ﬂ}"LIH bIC TPCIAMCTHI».

Ob1ee YHCIO 9acoB, OTBEAEHHBIX /LIS H3YYEHHs XMMUM, Ha 0a30BOM YDOBHE CPEJHEr0 OOUIETo
o0Opa3oBanug. coctapser 68 uacos: B 10 knacce — 34 uaca (1 vac B Hegemo), B 11 knacce — 34 vaca (1 wac B

HEJCITIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC
OPTAHHUYECKASI XUMHsI
Teopernueckne OCHOBBI OPraHHYECKON XHMHH
[Mpeamer OpraHu4ecKoil XHAMMUIL eé BO3HHUKHOBCHHE, pazBHTHE n 3HAYCHHC
B NOJIy"YeHHH HOBBIX BELIECTB N MaTepuasios. Teopust crpoenus opranfyecknx coeaunenuit A. M. bytaeposa,

€€ OCHOBHbIC TOJIQKESHU. C‘I‘p_\,fK’['ypm,xe (1)0})1\1}".7’11)1 OPraHUYCCKUX  BCLHECTB. ["omostorHs, H30oMEpHA.
XuMuueckas CBSI3b B OPraHHYCCKHX COCAHHCHUAX — OAAHAPHDBIC ¥ KPaTHBIC CBA3H.




LIpeRaCTaBJICHUC O KIacCH(UKALMY  OPraHrvecKUX  BCIHECTB. HOMCHK/IATYpa OpraHnudcCKuX
coequHeHHN (cHCTeMaTHUeCKas) W TPHBUAANBHBIC Ha3BaHWA BaXKHEHIINX I'IpelIC'I‘aBWI"t”.?Ieﬁ KJ1accoB
OpPraHHvyeCKUX BEIHCCTB.

DKCIEPHMEHTAILHBIE METOAbI M3VHEHUS BEUISCTB U UX [lDCB]JaIJJ;Gl-iHﬁZ O3HAKOMIICHUE € OGpZi?}l.!ﬂMM
OpraHHYeCKUX BEUIECTB U MaTCpHAllaMH Ha HX OCHORBC, MOJACTHPOBAHHE MOJIEKYJT OPraHHUCCKUX BCIICCTB,
HaOMOACHWE U ONMCAHHE JEMOHCTPALUHOHHBIX ONBITOB 110 NPCBPAILICHHIO OPraHuYCCKUX BEIIECTB TP
HarpeBaHuu (HJIaBﬂel--lIie, ()6}/1"311483}!1/]6 51 1"opel'~me).

Yriesoaopoanbl

AJNKaHBI: COCTaB U CTPOCHHE, rOMOJIOIHYECKHI psti. Metasn n »rapg — rlpocreﬁm‘ue NpeACTaBATE/IN
JIKaHOB!: Q)nmqecxne H XUMHYECKHE CBOHCTBA (pear.cumx 3aMeIICHus U FOpﬁHHH). HaXOoXKJICHHUEC B IPUPOJIC.
NONYUCHHUE U IIPUMCHCHHE.

AJIKEHEBI: COCTaB K CTPOCHHE, TOMOJIOTHUCCKH 7] paa. DOTHIICH U IPONHICH — HpOCTCﬁIHHG NPCaACTaBUTCIH
AJIKCHOB! (bmpmecxue ¥ XHUMHYECKHEe CBOHCTBA (peaxunu THAPHPOBAHUA, TATOTCHUPOBAHNWS, I'HApaTalin,
OKHUCJICHHA H HO.‘IHMepH'}auHH), NOJIYHCHHE W ITPHMCHCHUE.

Anxaguenel: Oyraguen-1.3 u merunOyraxnen-1.3: cTpoeHue, BaKHEHIIHE XHMUYECKHE CBOHCTBA
(peakis moauMmepuzaunn). NoayueHne CHHTETHYECKOro KayuyKa U Pe3iHBL.

AJIKHHBI: COCTAB M OCODEHHOCTM CTPOEHHS. FOMOMOTHUECKMH psai. ALETHIEH — [POCTCHUINH
HpeACTABATENb ATKAHOB: COCTAB. CTPOCHHE, PUIMUCCKUE H XUMUYECKHE CBOHCTBA (PEaKui THIPUPOBAHHS,
rajlOreHHPOBaHUS, M'UIpaTalluy, FOPEHUs ), OJyYeHHe U [IPUMEHEHHE.

Apensl. Benson: cocras, crpoenue, GH3HUSCKHE U XUMUYECKHE CBOMCTBA (peakiii rajloreHUpOBaHUS
¥l HUTPOBAHHS ), IIOJIYUeHHE H IPUMEHEHHE. T04y01. cocmag, cmpoenue, usuieckue u XumMuyecKue c6oucmed
(peaxyuu 2a102eHUPOSAHIS U HUMPOSAHUs), noayyerue u npuvenenue. TOKCHYHOCTE apeHoB. ['eHeTHvecKas
CBA3b MEIKAY YIIEBOOPOJAMH, TPHHALTEKAIMME K Pa3IHYHBIM KJIACCaM.

[IpupoaHbIE HCTOUHHKH YTIIEBOAOPOAOB. IIpupoansiii ra3 u nonyrHsle HedTsHble rasbl. HeQ1b n €€
npoucxoxacHne. Crnocodbl nepepaboTKH HeTH: TeperoHKa. KPeKUHI (TePMUUECKHH, KaTalHuTHYECKHIT),
nuponus. [poaykTel nepepaboTku HeGTH, X MPUMEHEHHE B [IPOMBILLTICHHOCTH H B ObITY. KaMeHHbIi yrosis
¥ IIPOAYKTHI €70 [epepadoTKH.

BKCIIGDHMC‘HTaJleble MECTO/Ib] M3VUCHHA BCUHICCTB H HX I'l!)t‘BanJ\el-llll\"[: O3HAKOMACHHC C 06pa3uaz\m
1aCTMACC, Kay4yKoOB ¥ PC3HHbI, KO/UICKIHH <<I’i€(j)’l"l~>)> " «YToiby, MOAC/UPOBAHUE MOJIEKYJT ¥TIIEBOJAOPOLOB
U TATOTCHONMPOU3BOIHBIX, ITPOBCACHUC OPaKTHYCCKOH padoThI: NOJYHUCHHE OTHACHA A H3YHCHHEC CTO CBOHCTR.

Pacuérhple 3a1a4u.

BrluncieHus 1Mo ypaBHEHAO XUMHYECKOH peakiiiy (Macchbl, 00bEMa, KOJIHYECTBa HCXOHOIO BEIECTBA
WIH TIPOJYKTa PeaklWH 10 U3BECTHBIM Macce, 00BEMY, KOJHYECTBY OJHOTO U3 MCXOAHBIX BCIICCTB HITH
[PO,IYKTOB PEaKLHH).

K“CJIOPO}ICO,E[C]))R&HH’IQ OpraHuveCcKHe CoeAHHEHus

Hpeaenm—»xme OJAHOATOMHBIC CHHPTDI. MeTtanoa 4 ITaHosl: CTPOCHHUC, (bl/BHLICCKHC U XUMHYCCKHC
CBOWCTRA (peakmm ¢ AKTUBHBIMH METalllaMUu. rajJJOrcHOBOIOPOIaMH, TOPCH ue), MTPAMCHCHUC. B()Il()p()}lH bIC
CBsI3Y MEKAY MOJICKY1aMu CITUPTOB. Hel\/iCTBHC METAHOMA ¥ DTaHsId Ha OPraHii3M HCS10BCKA.

MHOTOATOMHBIE CITHPTHL ITHACHITMKOb U [JIHLIEPHH: CTPOCHNE, PU3MYECKUE U XUMHYECKHE CBOACTBA
(B3aMMOEHCTBHE CO LICIOUHBIME METAIAMH, KAYECTBEHHAs PEaKIUsi Ha MHOTOATOMHbIE CIUPTHY). JleficTBue
Ha oprasu3M uenoseka. [IpuMenenye ranepiHa 0 OTHICHITTMKONA.

®eHOM: CTPOCHHE MOJICKYNBL. (U3MUYeCKHe M XuMHUYeckde cBoiictBa. TokcudnocTb  (eHona.
[Tpumenenue denona.




AJBACTUIAB U KEMOHbI., POPMAILACTHA. aUuCTAILACTHA CTPOCHHE, (PUIAUCCKUC H XHUMHYCCKUC
CBOHCTBA {peaKkuHy OKHUCICHHS H BOCCTAHOBICHUS, KAQYeCTBEHHbIC peakunu), NOJIYYECHHE W ITPUMEHCHHC.

OIHOOCHOBHBIE IpejenbHbie KapOOHOBBIE KMCITOTLL. MypaBbuHas W YKCYCHasl KHCJIOTBI. CTPOCHME,
¢u3nHyecKrHe ¥ XHMMHYSCKHe CBOHCTBa (cBoiicTBa, OOIIME [isi KJIacCa KHMCJOT, PEaKuus TepUpHKaLINT),
nojyueHne M npuMenenre. CTeapHHOBAs M OJEHHOBAs KHCIOTHI KAK TPE/ICTABMTENM BBICIIUX KapOOHOBbIX
KHCTOT. Mbla KaK COJM BBICHIMX KApOOHOBBIX KHCIIOT, HX MOKOLIEE JCHCTBHUE.

Cnoxsble 5upbl KaK NPOM3BOAHBIE KapGOHOBBIX KHCIHOT. 'maponus cioxkubix 3¢mpos. JKupstl.
Tupponus skupoB. [IpuMeHeHue )upoB. brosorudeckas poJib JKUPOB.

VrIeBoAbl: COCTAB. KiIacCU(PUKAHS YITIEBOAOB (MOHO-, - ¥ Tostcaxapabl). [roko3a — npocteinii
MOHOCAXapH1: OCOBEHHOCTH CTPOSHUS MOICKYThl, QH3HUCCKHE M XUMHYECKHE CBOHCTRA (B3aHMOICHCTBUE ¢
ragpoxciaoM Mean(Il), OKHCIeHHe aMMUaUHbIM PacTBOPOM okena cepedpa(l). BocctanoBeHHE. OPOKCHUE
TJLOKO3b1). HAXOMKICHHE B IPUPOJIE, IpuMerenne, fuosornueckas pois. Gotocuntes. OpyKTo3a Kak #30Mep
I'TIOKO3bL.

Kpaxman u LesL10103a KaK NpupoHble moiauMepbl. CTpoeHHe Kpaxmaiia i HELT0N03kl. DU3HIecKue
XMMHYECKHE CBOMCTBA Kpaxmasia (THIPONTH3. KaUeCTRCHHASA PEaKIIMs C HOAOM).

DKCIEePUMCHTAIBHBIE METOBl H3YUCHHS BELISCTB M HX [PEBPALUCHUI: NMpoBeicHNe, HaOMOAEHAE 1
OIUCAHME JCMOHCTPALIHOHHBIX ONBITOB: FOPEHHE CITMPTOB, KAYSCTBEHHbBIE PEAKHMH OIHOATOMHBIX CIIHPTOB
(oxucneHue tanoa okcuom meau(Il)), MHOroaToOMHBIX CIIUPTOB

(B3aumojeiicTBue riuuriepuHa ¢ ruapokcuaoM menu(ll)). aneaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM
okcuaa cepebpa(l) u ruapoxcuaom mean(ll). B3aumozeHcTBHE Kpaxmana ¢ HOAOM), MPOBCIACHHC
NpaKTUYECKO padoThl: CBONCTRA pACTBOPA YKCYCHOMN KUCIOTHI.

PacuétHple 3a71a4u.

Beruycnenus mo YpaBHEHUIO XMMHYECKOM peakuy (Macchl, 00bEMa, KOJHYECTBA HCXOAHOIO BEILECTBA
WIM NMPOJYKTa PEakUHH MO H3BECTHBIM Macce, 00bEMY. KOJIMYECTBY OJAHOIO M3 UCXOAHBIX BEIUCCTB HIIH
MPOJIYKTOB PCaKiivm ).

Azorco,uep)fcamue OpraHHYeCKHe COCAHHCHWA.

AMHPHOKHCJIOTBI Kax aM(IJOTCprle OpranycCKue COCIHHCHHUA. Pu3nyeckue U XUMHYECKUE CBONCTBA
AMHUHOKHCIIOT (Ha IIpuMeEpe I Jll/l'].lI’IHa). Buosiornyeckoe snauenne amaaokuciot. [entuzsl.

benkm xax HPHPOAHBIC BBICOKOMOJICKYJISIPHBIC COCAMHCHUS. HepBI/I‘-IHaﬂ. BTOpHYHAA W TpCTHYHAA
CTPYKTYpa OesnikoB. XUMHUYECKHE CBOMCTRa O€JiKOR: FHAPOIH3, AeHATVYpaldsd, Ka4deCTBCHHbIC PCaKIHH Ha
~
OCIKH.

TBKCHG‘DI/IMQHTZU] BHBEIC METObl M3VUCHUA BCHICCTB K HUX IPESBPAICHII HaOMI0MeHUe U OITHCaHue
ACMOHCTPAILMOHHBIX OIIBITOB! JICHATYPAliMs 0eTKOB Py HArpeBaHuy, LIBCTHLIC PCAaKLIny OesikoB.

BblC(}KOMOJ'ICK)"JIHPHI’IC COCAMECHNA

OCHOBHBIE TIOHSATHS XHMHH BbICOKOMOICKY IAPHBIX COeAMHCHME: MOHOMEP, NOJTUMEDP. CTPYKTYPHOC
3BCHO, CTCHCHD [OJMUMCPU3ALIMH. CPEAHsAd MOJCKY./IApHads Macca. OcHOBHBIE METOABI CHUHTE3A
BBICOKOMOJICKYJISIPHBIX COCJIHHCHUHN — NOoJIAMEpH3aug ¥ NMOJAUKOHICHCAIIHA.

OKCIEpUMEHTANLHEIE METOABI W3YYCHHUS BEHIECTB U HX OPEBPAIICHU: O3HAKOMJICHHE C 06})&31.[&\1“
HPHPOAHBIX B UCKYCCTBEHHBIX BOJIOKOH, [J1aCTMACC, KAYYYKOB.




MexnpeaMerubic CBA3H.

Peanu3ains MEXKNpEIMETHBIX CBS3eM TpH u3ydeHuu oprapmdeckoft xumun B 10 Kiacce
OCYLIECTBISETCS Yepe3 HMCIONb30BaHue KaK OOLWMX €CTeCTBEHHO-HAYWHbIX MOHATHH. TaK H MOHATHI.
SBJISIONIMXCH CHCTEMHBIMHE A1 OTJACIbHBIX PeAMETOB €CTECTBEHHO-HAYTHOI'O [IUKJIA.

O0mme €CTECTBECHHO-HAaYHBIC [MOHATHI ABJACHUC, 1~1ayt11»u,1‘1‘“4 (1)'(]}(']", FHNOTE3a. 3aKOH., TCOpUs, aHaIns,
CHHTC3, maccmbuxaxm;i. HDEPUOAUYIHOCTD, HaO IO ACHHE, HIMEPEHHUC. IKCTECPUMEHT. MOACIHPOBAHHC.

dusuka: MaTepust, FHCPTHA, Macca, aToOM., BJICKTPOH, MOJCKYA. BHGDFCTH‘{CCKMﬁ YPOBEHL., BCIICCTBO,
€O, 06‘I>5M, arperaTHoe COCTOHUC BCIICCTBA, (t)l/liil/]"iQCKl/](:‘ BEJIMYUHBI B € JHHULB!I UX UIMCPCHHA.

Buonorus: KjieTka. opranusm. ouocdepa, 0OMEH BelecTB B opranusme. GoTocHuTes. OMOI0rHYeCKH
AKTUBHBIE BelecTBa (OEIIKU, YIJIEBOABL, HUPBL, (PEPMEHTBI).

Feor‘pa(buﬂ: MU HEpa:ibl, FOPHBIC [TOPO/IbL, HOJC3HBIC HCKONAeMbIC, TOILIMBO, PECYPCLL

TexHoyOrHA: NHILECBBIE OPOAYKTHEI, OCHOBBI pallHOHAABHOIO THATAHHSA., MOMOIIHC CpPCACTBA,
JEKAPCTBEHHBIC H KOCMETHYECKNE NpenapaTrbl, MATCPUAIIBI U3 HCKYCCTBCHHBIX H CHHTCTHYUCCKHX BOJIOKOH.




11 KUIACC

OBLIAS U HEOPTAHHYECKASA XUMUS

TeopeTnueckue 0CHOBbI XUMHU

Xumuueckuit diaeMent. AtoM. Slapo aroMa, W30TONBL DIEKTPOHHAs 0DOJIOUKA. DHEPIeTHYECKHE
YPOBHH, MTOAYPOBHH. ATOMHBIC OPOHTAIH. $-, P-. d- 21eMenTbl. OCOOCHHOCTH PACIPEACIICHIA YNEKTPOHOB 11O
OpOUTATIAM B ATOMAX YIEMSHTOB NEPBBIX YETHIPEX TIEPUOIOB. IIEKTPOHHAS KOH(QHUTYpanUst aTOMOB.

[leproanueckuii 3akoH u INepuojuueckas cucteMa XHMAUYECCKHX SIEMCHTOB J1. 1. Menaencesa. Cssb
IIEPHOTIHYECKOTO 3aKkoHa M IlepHoauueckoil cHCTeMBbl XMMHYECKMX OICMCHTOB J. WU. Meungeneesa ¢
COBPEMEHHO#M TeopHel CTPOSHHs aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHS CBOMCTB XHMHYSCKUX J/IEMCHTOB H
06pa3yeMbIX HMH MPOCTBIX M CIOXKHBIX BEMIECTB N0 IPYNNAM | MEPHoIaM. 3HAYEHHE IEPHOUIECKOTO 3aKOHA
B PA3BUTHH HAYKH.

Crpoenne BeulecTBa. XMMUUecKas CBsi3b. BHabL XHMUUCCKON CBA3H (KOBAJICHTHAA HEMOIAPHAA H
[OJISIPHAst, HOHHAS, METALIHYECKast). MexaHH3Mbl 00pa30BaH sl KOBAJICHTHOH XUMUUECKOI CBSA3U (OOMEHHbIN
W JIOHOPHO-AKIENTOpHBIA). Bomopoanas cBash. BaneHTHOCTE. DeKkTpooTpuIare;IbHOCTh.  (CTeneHb
oxucneHud. MOHBI: KATUOHBI U AaHWOHDL. '

Beuiectpa MOJACKYAAPHOIO ¥ HEMOJACKYLIPHOTO CTPOCHHUA. 3AaKOH IMOCTOSIHCTBA COCTABa BCUICCTBA.
Twiel KPHCTALTHUCCKUX pemé'rox. 3aBUCHMOCTS CBOHCTBA BEWECTB OT THIIA KDI’IC’l‘aIIJ'II/I‘-ICCKOﬁ pemé’rxu.

TToHsiTHE O AUCIEPCHBIX cHCTeMax. VCTHHHBIE H KOJUIOWAHBIE pacTBOpsl. MaccoBas 1014 BEILECTBA B
pacTBope.

Knaccudukamus HeOpraHndeckux coenuHeHnH. HomeHKmaTypa HEOPraHMYECKMX — BEILICCTB.
FeHeTHYECKAask CBA3b HEOPraHHUYECKHX BEINECTB. MPHHAIEKAIINX K pasIn4yHbIM KjlaccaM.

XUMHUYECKad peaKitis. Knaccnq)m(aumx XUMHYCCKHX peammizi B HCOPF&HH‘ICCKO.ﬁ u OpFaHH‘lCCKOﬁ
XUMHH. 3aK0H COXPaHCHHA MacChl BEIICCTB. 3aKOH COXpaHCcHHA Y NIpeBpalleHusd YHCPIruya IPH XUMHYCCKHUX

pCaKkiiusx.

CKOpOCTb peaKLMi. e 3aBUCHMOCTb OT Pa3au4HbiX (hakTopoB. OOpaTHMbIE PEAKIUU. XuMHYECKOoe
pasroBecue. PakToOpbl, BIHMIOLIKME HA COCTOSHHE XUMHUECKOI0 PABHOBECHS. [Mpunrnun Jle llartense.

DnexTponnTryeckas auccornanus. CuibHble W ciadble 2IeKTpoauThl. (Cpefia BOAHBIX PacTBOPOB
BEHIECTB: KUC/ast, HEWTpaIbHAsL, LIeI0YHas.

OKHCIUTETRHO-BOCCTAHOBHUTEILHBIC PCAKIIVH.

DKCIEPUMEHTAILHBIC METOJABl HWIYUYCHHSA BCHIECTB MW HMX [IPEBPAIICHUH]: JCMOHCTPAITUA TadJIHIL

«Ilepuoanyeckas cucrtema XuMHYeckux snementos JI. U MenjeneeBay, H3yYeHHEe MoJejTen

KPHCTALINYECKNX pPeETOK, HabmoeHne
W OIMCAHHE EMOHCTPALMOHHBIX U JabOPATOPHBIX ONBITOB (Pa3jioKeHWE IIEPOKCHAA BOAOPOAA B
IIPHCYTCTBAN KATAIH3aTOPA. OINpEIeNeHHe Cpeibl PacTBOPOB BEUIECTB C MOMOLILIO  YHUBEPCAILHOTO
WHAAKATOPA, PEaKI¥ HOHHOro oOMecHa), MPOBENEHHE MPAKTHYCCKOH patoTsl «BangHue pasanUHbIX
(akTOpOB HA CKOPOCTH XHMUUCCKOT PeaKIN».

PacufTHBIE 3aa4H.

Pacuérel no YPaABHCHHAAM XHMHYCCKHUX pﬁ‘iil([lldﬁ, B TOM HHCJE TEPMOXMMHHYCCKHC pac'ié'r bl, pacqé'rbr C
HCIIOJIBL30BAHUEM ITOHSTHS «MaccoBas 10/ BECLICCTBa».




Heoprannyeckasi XuMns

Hemetamipl. [loaoxenue HeMetawtoB B llepuojnueckoil CHUCTEME XHUMHUYECKMX DACMCHTOB I,
U. Mengesieea # 0COBEHHOCTH CTpOeHHs atomMoB. Pu3nueckne CBOHCTBA HEMETAILIOB. AnoTtpornusi
HEMeTAJIIIOB (Ha puMepe Kuciaopoja, cepsl, hocdopa u yrnepoa).

XpMudyeckue CBOMCTBA BaAKHEHUIMX HEMETAILIOB (1"a5101“eﬂon, Cepbl, a30Ta, Q)occpopa, yriagpojia v
Kpt)MHI/ISI) ¥ UX COCIMHECHUN (()KCH)_IOB. KHCAOPOJACOACPKAINX KUCIOT, BOJOPOIHBIX COCIMHCHUH ).

TTpuMeHeHHE BOKHEHITHX HEMETAIIOB U UX COCIMHCHUH.

Metananl. [lonoxende Meramios B Ilepuognueckol cucTeMe XUMHUECKHX dneMentoB /[l
U. Menzeneesa. OCOOEHHOCTH CTPOSHUS DJIEKTPOHHBIX 000JI0MEK aTOMOB MeTauioB. O0wme pusndeckue
cBo#ictBa MeTailnoB. CILIaBbl METALIOR. DNCKTPOXUMHUECKUH DA HAIPSHKEHUI META/UIOB.

XuMHYecKHe CBOHCTBA BaXKHEHINNX METANOB (HATpUit, Kaanil, Kaibluil, Marauil. aloMHHUH, LHAHK.
XPOM, JKeNE30. MEJIb) H HX COCTHHEHUM.

O61Me crocoObI NONYUYCHHs METALI0B. [IpUuMeHeHE METAIIOB B OBITY U TEXHUKE.

IKCHEPHMEHTATBLHBIC METO bl U3YVUCHUS BEHICCTB U UX UDGBp&lI{CHHﬁI H3YUCHHUEC KOJUICKLIHHA « Metananl
H CILTdBBI?, ()6[)&31_[08 HEMETANI0B, PCUICHHEC OKCHEPHMCHTAINLHBIX 3aidy, nablrojlenHe W ONucaHue
JACMOHCTPALLMOHHLIX H na6opaT0prlx OIl1bITOB (BBaHMo&CﬁUl‘ BHC THIAPOKCHIA AITIOMHHHUS € pacTBoOpaMy
KHCTOT H IEJ0UeH, KAUCCTBCHHBIE pE€aK Ha KaTHOHBI MeTa."UIOB).

PacuétHble 3a1a4H.

PacuéTs! Macchl BEUieCTBa HAH 00BEMA Ta30B 110 M3BCCTHOMY KOJMUCCTBY BELICCTBA, MACCe WK 0’61;6My
OJHOTO U3 VHACTBYIOUINX B PCAKLINH BCUICCTB, pElC‘{é'l"bl MAaCChbl (06'53&;!\'1’3. KOJIHYCCTBa Be[U,GCTBEi) IIPOAYKTOB
peaxkuyy, eClii OJHO U3 BEIUECTB HMECT IIPpHMECH.

XHMHA H KU3Hb

Poib XxuMuH B 00€CIICUSCHHH DKOJIOTMYUECKO, 31~iep1“emqecxoﬁ d TIMINEBOH 6630[1210}-{0(3’1‘1'/1, pa3sBUTHHU
MCAHIIMHBL ITonsTHE O HAYYHBIX METOAAX NO3ZHARHMA BCHICCTB U XHMHYCCKHX pCaKIIHﬁ.

IIpeacrapienus 06 o01MX HAYYHBIX TPHHIUIAX MPOMBILLICHHOIO NMOJYYEHHS BOKHECHIIUX BEIIECTB.

Uenosek B Mupe BEILIECTB M MaTCPHAIOB: BaKHEHILNE CTPOUTEIBHbBIE MATEPHAIIBI, KOHCTPYKIIMOHHbIC
MaTepUaibl, KPackh, CTEKJIO, KEPAMHKA, MaTepHalbl VIS MIEKTPOHHUKH, HAHOMATEPHATIBI, OPraHUYeCKue U
MUHEpaNbHbIE YA0OPECHHUS.

XuMHS U 30pOBbE YEIOBEKA: IPABMIA MCIIONL30OBAHHS JIEKAPCTBEHHBIX TIPEHapaToB, IpaBliia
Oe30nacHoro HCT0JIb30BaHUs penaparos OwITOBON XUMHH

B ITOBCEIHEBHOH KU3HHU.

MexiipeimeTHbie CBSI3H.

Peanusalus MEKIIPEAMETHBIX CBsi3el Ipy m3yueHun obuuell u Heopranudeckoil xumuu B 11 knacce
OCYIIECTBIISIETCS. Yepe3 HCIONb30BAHUE KaK OOUIUX €CTECTBEHHO-HAYUHBIX MOHSTHH, TAK H TIOHSTHH,
ABJISIFOMIHXCS CHCTEMHBIMH L7181 OTACABHBIX IPEMETOB €CTCCTBEHHO-HAYYHOTO HKIA.

()6[11,1/16 €CTECTBCHHO-HAYYHBIC TOHATHS: H‘dyHHb[ﬁ (1)aKT., FUNOTE3a, 3aKOH, TCOpHSA, aHaNIu3, CHHTC3,
KHaCCH(bPIKaIII/IH', NEPUOANYHOCTD, Habmoaenune, IKCTICPUMEHT, MOACIIUPOBAHAC, U3MEPEHHE, SIBJICHUC.

duznka: MATCpHs, JHECPTIUs, Macca, aTtoM, JICKTPOH, IIPOTOH. Heﬁ'l‘p()ﬂ, HOH, U30TOI, pPAAHOAKTUBHOCTD,
MOJICKYJIA, B}iepI‘C’FI/I‘IGCKHﬁ YPOBEHB, BEIICCTBO, TEJIO, 06'béM, arperarHoc CoOCToOdHUEC BEINCCTRA, (beI3I’l‘ICCKI’le
BCIHYHHLBI ¥ CJIMHUIBI X H3MCPCHUS. CKOPOCTH.




bHOJOIUA: KISTKA. OPraius3M, IKOCHCTEMA, DHochepa. MaKkpo- 1 MUKPO3JECMEHTBI, BHTaMHAHB], OOMCH
BCIHCCTB B OPratii3Me.

I'eorpadusi: MHHEPAIIbL, TOPHBIE TIOPOIbL, TIOE3HBIE HCKOMAEMBIE, TOITHBO, PECYPCHI.

Texnomorusi: XUMHUECKasd  HPOMBINLICHHOCTD, METULIYPrg., TIPOU3BOACTBO  CTPOMTC/ILH bIX
MaTepUuaion, CETBCKOXO03AHCTBEHHOE TMpON3BOJACTBO, HUHICBAA NPOMBIIIICHHOCTD, (l)apMaI.IeBTH‘IQCKaﬁ
OPOMBIIIEHHOCTD, HPOHU3BOACTBO KOCMETHYESCKHX  MpenapartoB, [[POH3BOJACTBO KOHCTPYKIIUOHHBIX
MaTepHaioB, 31EKTPOHHAA IPOMBIIICHHOCTD, HAHOTCXHOJ! IOT'MH.

[JIAHMPYEMBIE PE3VJIbTATHI OCBOEHMS I[TPOT'PAMMBI 1O XUMHN
HA BA30BOM YPOBHE CPEJIHE['O OBLIET'O OBPA3OBAHNML.

JIMMHOCTHBIE PE3YJbBTATDI

dI'OC COO ycranapnuBaeT TpedoBaHMs K pe3y.bTaTaM OCBOCHMS 00yYaIOLUMHUCH  TIPOTPaAMM
cpejiHero oGIIero 00pa3soBaHUs (JTMMHOCTHBIM, METANPEIMETHBIM H MPEAMETHBIM ). HayuyHo-meTouecKon
OCHOBO#1 /719 pa3pabOTKH IUTAHUPYEMBIX PE3YILTATOB OCBOCHUS TIPOrpaMM CPEIHEro obuiero 0Gpa3oBaHNs
SBJAETCA CHCTEMHO-IESTEIbHOCTHBIH NOAXO0.

B cooTBETCTBHH ¢ CHCTEMHO-ACATEIbHOCTHBLIM T0IX0A0M B CTPYKTYpE JIMYHOCTHAIX pe3yJibTaToB
OCBOCHHA HpEeaMCTa «XuMHS» Ha YPOBHE CPCAHETO oduero O6pa30BaHH5{ BBIJICJICHBl CJICAYIOUINC
COCTaBJIAIOLITHEC!

OCO3HAHHE 06)’ JaloumuaMUCAa pOCCHﬁCKOﬁ rpaxcﬂaﬂcxoﬁ HACHTUYHOCTY — FTOTOBHOCTH K CaMOPA3BHTHIO.
CaMOCTOSTEJIBLHOCTH B CAMOOTIPCACIICHHUIO,

HAJIMYUE MOTHUBALWH K 06}"‘{6111/110;

LENeHANPABNEHHOE PA3BUTHE BHYTPEHHUX YOCHKACHUHN JMIHOCTA HA OCHOBE KJTHOUCBBIX HeHHOCTEH M
MCTOPHYECKHX TPaHLuMii 0a30B0il HAYKH XUMHK:

TOTOBHOCTH M CIIOCOOHOCTh Oﬁ)"fﬂi{)HIHXCH PYKOBOJICTBOBATLCA B CROCH ACATCIBLHOCTH [ICHHOCTHO~
CMbICJIOBBIMH YCT@HOBKAMHU, NPUCYHIUMHA HEJIOCTHOR CHCTEME XUMUYECCKOT O 06]7)330B3HH§} .

HATHYUE TIPABOCO3HAHMA IKOJOTHUESCKOM KYVABTYpBI H crmocoOHOCTH CTABUTH Ilenu B CTPOHTH
AKUIHEHHBIC I1aHbI.

JIMYHOCTHEIE pe3ysibTarhl OCBOCHHA npeaMeTa «XUMHAY ﬂOCTHI‘ZﬂO‘TCﬂ' B E€AHHCTBC yqeﬁﬂoﬁ il
BOCTIMTATENILHONH JICITEIBHOCTH B COOTBETCTBHH C T'YMaHHCTHYCCKHMH, COITHOKYIIbTYPHBIMH, AYXOBHO-
HpPaBCTBCHHLIMH IICHHOCTSMHA H HICATIaMH pOCCHﬁCKOI’O FpaxXJaHCKOTOo obmecTBa, NPUHSATBIMH B o0mecTne
HOpMaMi# ¥ I[paBHlaMH NTOBCHCHNUA, CHOCO6CTB}’IOLHHMI/I npoueccaMm caMoOITIo3HaHus, CcaMOpasBATHSI H
HPABCTBEHHOI'O CTAaHOBJACHHS JTHUYHOCTH OﬁyLIHEOIJIHXCSI.

JIHYHOCTHBIE PE3YNLTATHI OCBOSHHS NpeiaMeTa «XHMUS» OTPKALoT c¢popMUPOBAHHOCTL OIIbITA
[103HABATENHHON U TPAKTUUECKON ACATETbHOCTH OOYHAIOMMXCS N0 pearusalni NPUHATHIX B OOLIECTBE
HEHHOCTEH, B TOM YUCI/IE B YACTH!

1) rpaxAaHCROro BOCHIHTAHHS

OCO3HAHUA OOYYAIOIMMHCS CBONX KOHCTHTYIHOHHBIX ITpaB H obsizaHHOCTEd, YBAXKEHHUS K 3aKOHY H
[IPABOIIOPSLAKY

IpeACTaBjIeHus O COLIMAJIBHBIX HOPMAaX U 1paBUiax MEMKIIUIHOCTHBIX OTHOHIEHHM B KOJUIEKTHBE!

FOTOBHOCTH K COBMECTHOM TBOpHCCKOﬁ aeaTeNnbHOCTH TIPH CO34aHuu y‘ieﬁﬂblx MPOEKTOB, PCUICHHHA
yqG()HBIX U TIO3HABATE/ILHBIX 34/1a4. BRITTOTHCHUH XUMWYCCKAX HKCNEPUMEHTOB,




CIHOCOUHOCTY NOHUMATDL 1 NMPAHEMATEL MOTHBbLI, HAMEPCHHS, JOTHKY H apryYMCHTBI JAPYTUX [IPH aHAINH3C
pas;inyHbIX BHI0B }"1661-[()ﬁ ACATCIIbHOCTH,

2) NATPHOTUYECKOI0 BOCIIHTAHMSA !

HEHHOCTHOrO OTHOLICHHS K HCTOPHYECCKOMY W HAYYHOMY HACTEAMIO OTEHECTBEHHON XHUMMH;

YBAXXEHHS K IPOLIECCY TBOPUECTBA B 00J1aCTH TEOPHH U IIPAKTHUECKOTO IPUMEHEHHUS XMMHH, OCO3ZHAHUS
TOT0, YTO AOCTHKEHHUS HAYKH €CTh PE3yJbTAT JUTHTEIbHBIX HAOMOIEHHH, KPOTIOTIUBBIX 3KCNIEPHMEHTANIBHBIX

HIOUCKOB, TIOCTOSHHOIO TPY/a YUEHBIX M IIPAKTHKOB.

HHTEpECA U MO3HABATCAbHLIX MOTHBOB B TNOJYYCHHN H OOCACIYIOMIEM aHaIn3e I/IH(bOpMal.IHM 0
IMEPEAOBBIX TOCTHIKCHUAX C()B})CMGl-iHOﬁ OTEHYESCTRCHHON XUMHH;

3) AYXOBHO-HPaBCTBCHHOI'0O BOCIIUTAHUSA:
HPABCTBCHHOI'O CO3HAHUSL, OTHYCCKOTO HOBCACHHA,

crocodHoCTU OLCHUBATD CHTYallHH, CBA3AHHLIC C XUMHYCCKHUMH ABIACHUMMH,
¥ IPHHHAMATb OCO3HAHHbIC PCIICHHA, OPHCHTHUPYACH HA MOPATbHO-HPABCTBEHHBIC HOPMbI H HCHHOCTH,

FOTOBHOCTH OILICHHMBATH CBOE TIOBEJICHHUE U MMOCTYIKH CBOHUX Tosapmueﬁ ¢ TO3NIUANH HPaBCTBCHHBLIX K
IIPaBOBBIX HOPM H OCO3HAHHUC TIOCAEACTBHI 3THX TMTOCTYIIKOB;

4) popMHpOBAHNA KYJAbTYPbI 3I0POBbA:

MOHUMAHHA LEHHOCTEH 340POBOIO H GesonacHoro 06{)&33 HKAZHI, HEODXOIMMOCTH OTBETCTBEHHOIO
OTHOIHCHHS K CO6C'I’B€HHOM_V (})H'_%H"{GCKOM)’ H IMCUXHUYCCKOMY 340POBLIO.

CO'\SIIIOL[GHHH HpaBUi 0e3011aCHOI0 06})11].1161-11/{5{ ¢ BCUICCTBaMH B 6b1'1‘y. THOBCEAHEBHOMH JKU3HHA W B
pr}lOBOﬁ JACATCABHOCTH,

HOHHMAHUA UCHHOCTH TIPABHAJI WHIUBHAYANBHOIO H KOJICKTHBHOTO 0e30MacHOTO MOBC/ACHUS B
CUTYaUuiX, YIPOKAOHIHX 340PpOBbLIO U ZKH3HNA JIFOACH;

OCO3HaHMS NOCIEIACTBHM M HENPHUSTHS BpeIHbIX IPUBbIYEK (YNoTpeGienus ajKoros, HapKOTHKOB,
KypeHus);

5) TpyA0BOTO BOCIIHTAHHUSA:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCNICAOBATENBCKOH JeATEILHOCTH. OOLICCTBEHHO
110JIe3HON, TBOPYECKOH U APYTHX BUAAX AEHTEIbHOCTH;

YCTAHOBKHY Ha AKTHUBHOC Y4HacTHC B PEUICHUH TIPAKTHHCCKHX 3aJa4 COLHATLHOU HApapJICcHHOCTH (B
paMKax CBOCTO Kiacca, U.IKOJII;I);

MHTEpECa K HNPaKTHUYECKOMY H3YHCHHIO I'lpO(i)GCCHﬁ pasjiH4HOro poja, B TOM HHC/IC Ha OCHOBC
MPAMCHCHU I TPECIMCTHDIX 3HAHUH 110 XHMHH;

YBaKEHHS K TPY/Ly. TIOIAM TPYAA U pe3yabTataM TPYAOBOil ACATEILHOCTHL
FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUIYATbHOH TpaekTopHu 06pazoBanus, Synymei npodecciu

W peaTH3aliy COOCTBEHHDIX )XU3HEHHBIX IUIAHOB ¢ Y4ETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH,
HHTEpecOB U noTpedHocTeH 001IecTBa;




0) IKOJOIN1€CKOro BOCIIMTaHUH:

AKONOTHYECKH [ETeCOO0pa3HOTO OTHOIIEHUS K MPHPOJS, KAK HCTOYHHKY CYLICCTBOBAHHS KM3HH HA
3emiie;

HOHAMAHHUS TII00aJIBHOTO XApaKTepa IKONOT HUSCKUX NPOOieM, BIHIHUS JKOHOMUUCCKUX NIPOLECCOB Ha
COCTOSIHUE TIPUPOTHON H COLHATILHON CPE/ibl

OCO3HAHUS HEOOXOAHNMOCTH  HUCNOAbL30BAHHSA JOCTHKCHUHE  XUMHH  J0d peideHus  BONPOCOB
panvoHATBHOTO NMPUPOAOTIOIL30BAHML,

AKTHBHOLO HENPHATHA JeHCTBHH, NPUHOCALMX BPE] OKPYXAKOUWEH MPUPOJHOH cpeie, yMEHHS
NPOTrHO3HPOBaTh  HeOJArONPHATHRIE  JKOJOIUYSCKUE  TTOCTICACTBUS  NPEIIPHHUMACMBIX JCHCTBHH 1
NpeaoTBpallaTh ux;

HAIUYHA Pa3BHTOr0 3KOJAO0IHYECKOIO MBIHUICHHA. IKOJIOT HUECKOH KYJIbTYPDbl, OubITa ASATCIbHOCTH
SKOJIOTHUECKON HampaBlICHHOCTH, YMEHHMA PYKOBOJICTBOBATHC HMU B MO3HABATEIBHOM, I(OMMYHI’IKHTHBHOEI n
cowaapHoR IIPAKTHKE, criocoOHOCTH U YMEHHS aKTHBHO ITPOTUBOCTOATH HACOJIOINHA XeMO(t)O(F)HI/l;

7) HeHHOCTH HAYYHOI0 O3HAHMS:

cHOPMHPOBAHHOCTH MHUPOBO33PEHHUS. COOTBETCTBYIOWIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH H
001IeCTBEHHOH ITPAKTUKH;

IIOHUMaHHs CIIGHMQ)HKH XHUMHH KaK HayKn, O0CO3HAHUA eé poiu B (bOpMHpOBaHPIH paurHoHalIbLHOIO
Hay4YHOI0 MBILNLICHAA, CO3JaHUH LENOCTHOTO NPE/ICTABICHHA 00 OKPYIKAIOIIEM MUPpE KaK O CIAMHCTBC
HpUPOJALL 1 YCJIOBEKA, B I[103HAHUH HNPHPOIHDIX '3{11(0]’{01\'1t‘p}-{OCTeﬁ H pCLICHHH HpO(’SﬂeM COXpPaHCHUA
MPHPOIHOI'O PABHOBECHUS

y6€)i\'ﬂéHHOCTH B 0COO0OH 3HAUMMOCTH XHUMUH JJIS COBpeMQHHOﬂ LUBUIH3ALUM: B €& r*ymar-mcmqecxoﬁ

HaNPaBJICHHOCTH M BaXKHON POJIU B CO3AHUM HOBOIT 6a3bl MATCPHATBHOMN KyJIbTYPhI, PEIICHUH II00ATBHBIX
npobJieM YCTOHUMBOTO pa3BUTHS YEIOBEYECCTBA — ChIPbEBOH,

JHEPr €THYECKOH, IIIIIEBOH A IKOJIOTHYCCKON 0e30MacHOCTH, B Pa3sBHTUN MEIWAIIHHBI, obecneucHHH )’CHOBl/lﬁ
YCIICHIHOI'O TpyAa H 2KOJOIHYeCKH KOM(i)OpTHOﬂ HHU3HH KQXKIO0ro wieHa OGIJICC'I'BQ;

eC'I'eCTBeHl-iO—Ha}/‘lHOﬁ FPAMOTHOCTH. [OHMMAHHA CYUIHOCTH MCETOAOB IMO3HAHMA, HCIOIb3YEMBIX B
CCTCCTBCHHBIX HAYKAX., CIIOCOOHOCTH UCTIONH30BATh HQIYHACMBIC 3HAHIS JUIA aHATH3a H 00 BACHCHHUSA ABICHU
OKPYXaKOMECTo MUpa U NpOHCXOIAINNX B HEM M3MCHEHUH, YMCHHUA J¢hAaTh 000CHOBAHHBIC 3aKTIOUEHHS HA

OCHOBC HaYUHbLIX (paKTOB H HIMEIOUIHXCS HaHHBIX C HEIbIO NOMYUCHHS JOCTOBEPHBIX BBIBOAOB,

CHOCOOHOCTH CAMOCTOATEABHO UCIIONB30BATh XUMUYECKUE 3HAHUS U PCIICHHSA I’lp()()J'ICM B PCATbHBLIX
KH3HCHHBIX CUTYAH X,

HHTEPECA K TO3HAHUIO U HCCJIEAOBATEIBLCKONR ACATEIbHOCTH;

FOTOBHOCTH H CIIOCOOHOCTH K HENPCPRIBHOMY 06pa3013aHm0 Hu caM006pa3033Hm0, K aKTHBHOMY
NMONYYCHUI) HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUU C XKU3HCHHBIMH UOTpCﬁHOCTﬂMH;

HHTEpEeCca K 0COOEHHOCTAM TPYJa B paz;iH4dHbIX C(be'pax npmbeccucmanbnoﬁ JCATCIBHOCTH.

METANPEJAMETHBIE PE3YJILTATDI

MeTanpeaMeTHbIE Pe3YIBLTATH OCBOEHHS Y4eOHOTO HpeMera « XMMHS» Ha yPOBHE CPEIHEro 00Lero
00pa3oBaHus BKIIOYAIOT!




3HAYUMBIC JAA (POPMUDOBAHNKA MHPOBO33IPCHAA QOYUaroImxcs MEKIHNCININIMHEAPHBIC
(MCH(IIPCH,MGTE‘IM@) 0611161’18}" YHBIC [NOHATHI. OTpaxarwuye NTeaoCTHOCTD Hayqrmﬁ KapTuHbl MUpa H
CII&L{HQ)HE{}/ METOHOB ITO3HAHM, HCIIONB3YCMbLIX B €CTECTBCHHLIX HAYKaAX (M&T@pl/lﬂ, BEHICCTBO., DHEPIHA,
ABJICHHE, MNPOIECC, CHCTCMA, Hay‘IHbiﬁ (baK'R TPHHLALL, 0Te34d, 3aKOHOMEPHOCTL, 3dKOH, TCOPHA.
HCCICOBAHHL, HabmoaeHue, H3MCPCHUC, 3KCIICPUMCHT H ﬁpyme);

VHIBEpCANbHblE yueOHBle IeHCTBHS  (I103HABATENBHbIC, KOMMYHUKATHBHBIC, —PEry/sTUBHBIC),
obecnieunpaomye  (OpMUpOBaHHE  (YHKUHOHAIBHOW I'DaMOTHOCTH M COUUANBHOH  KOMIETECHIHH
o0yJalouXcs:

CHOCOOHOCTh OOYHAIOIMIMXCSH HCIONB30BATE OCBOSHHbIE MENK/IHCIUILIMHAPHBIE, MHPOBO33PEHYECKUE
3HAHUSA U YHHBEPCANIbHBIC YUeOHbIC ACHCTBUS B TIO3HABATENLHON M COLMANbHOH NPAKTHKE.

M@Taﬂp@}lMCTHMG PE3YALTATHI OTPAKAIOT OBAYICHHC YHHBCPCANIbHBIMHA )"f@6ﬂb¥MH NO3HABATCIIBHBIMH,
KOMMYHUKATHBHBIMH U PETYJIATHBHBIMH NefdcTBHASIMU.

OB.JaeHne YHUBEPCATbHBIMH YHeOHbIMH NO3HABATCILHBIMH aeficTBUAMHA:
fa30BbIe JoruYecKue geiicTpug:
CaAMOCTOSTEIBLHO QOPMYIHPOBATE H aKTYAIH3UPOBATH nipoGiieMy, BCECTOPOHHE € paccMaTpuBaTth,

OIpe/Ie/IATE UCIN JCATCILHOCTH, 3ajdaBas NapaMeTphl B KPHTEPHH KX JOCTHUKCHNA, COOTHOCHTH
PE3VABTATHL ASATCIBHOCTH ¢ HOCTABICHHBIMHA HENAMM,

HCIIONB30BaTh NPH OCBOEHHH 3HAHMN MPHEMBI JIOTHYECKOTO MBUINICHUS — BBUICIMITE XaPAKTCPHBIC
IPY3HAKH [OHATHIl M YCTAaHABAMBATH MX B3AHMOCBS3b, MCIONB30BATL COOTBETCTBYIOLIME NOHATHA I
00BACHEeHHs OTACTHHBIX (PAKTOB M ABJICHHUH, '

BHGI’Ipa’I‘B OCHOBaHUs U KPHTEPHNA 118 KHﬂCCH(bI/IKaHHH BCINCCTB H XHMHRUYCCKUX peaxnnﬁ;
YCTaHABIHBATD TIPHUHAHHO-CICACTBCHHBIC CBS3M MEKIY H3YHACMbIMU SABIACHUAMI,

CTPOHTL JOTHYECKHEC PaACcCyKIACHUH (MHAVKTHBHBIC, ACAYKTHBHBIC, MO aHaﬂomn‘), BLIABIAATH
3aKOHOMEPHOCTH | IHIPOTUBOPEHU B paccMaTpUBACMBIX ABJICHMAX, (bopmyfmposa*rb BbIBOAbLI ¥ 3AKJIFOUCHUI!

[PUMEHATL B IIPOLECCE TO3HAHMS, MCNOIBb3YEMbIC B XHMHM CHMBOJTHHECKHE (3HaKOBBIE) MOACIH,
1IpeoGpPa3oBLIBATS MO/IEJIbHbIE NPEACTABICHHS — XHMUYECKHH 3HAK (CHMBOJ) OJIEMEHTd, XMMHHYCCKad
dopMyna, ypapHEHHE XMMHYECKOH PEaKIMi — NPH PEIUCHHH Y4eOHBIX TIO3HABATE/IBHBIX M IPAKTHICCKAX
33744, TPUMEHSTh HA3BAHHBIC MOJCIbHbBIE TPEACTABICHUS UIA BBIBJICHUS XapAKTCPHBLIX TIPH3HAKOB
H3YJaeMBbIX BEIIECTB ¥ XUMMYECKMX Peakiil.

2) 6a30Bbie HCCTENOBATEIbCKHE AHCTBHS:
BIAIETH OCHOBAME METOOB HAYYHOTO NO3HAHUS BEIIECTB ¥ XMMUIECKUX PEaKLui;

(I)OpM}/’JH/IpOBﬂ"I‘b HeJy ¥ 347134 HCCICOBRAHMY. UCNOAL30BATHL IIOCTaBICHHbBIC H CaMOCTOATEALHO
C(l)OpMy.HHpOBaHHHC BOTIPOCHI B KA4CCTBC UHCTPYMCHTA NO3HAHUA ¥ OCHOBbBI [LTA (I)GpMﬂpOBaHHS{ TUIOTC3hI
ITO IPOBEPKE NMTPABHIABHOCTH BBICKA3BIBACMbBIX Cy}i\',?lCHHi;I;

BJAJIETh HABBIKAMM CAMOCTOSTEIBHOrO IIAHHPOBAHHS M NPOBEACHHA YUCHHUCCKUX DKCNCPUMCHTOB,
COBEPLICHCTBOBATL  YMCHMs HabmogaTh 32 XOJMOM [pollecca, CaMOCTOSTENBHO HNPOrHO3UPOBATE IO
pesymapTar, (GOopMYJIHpPOBATH o00oBmeHnsT W BBIBOABI  OTHOCHUTENIHHO JOCTOBCPHOCTH  PE3YJbTATOB
HCCIIEIOBAHNS. COCTABIATH OOOCHOBAHHBIH OTUET O MPOJIENIaHHON padore;

npuOGPETaTh ONBIT YUCHHIECKOH HCCHETOBATCABCKOH 1 NPOCKTHOM JEATENBHOCTH, TPOABIATH
CITOCOGHOCTh M TOTOBHOCTH K CAMOCTOATENBHOMY IIOMCKY METOJMOB pEIICHHMS IPAKTHYECKUX 3anad,
IPYMEHEHHUIO PA3IMYHBIX METOJAOB [TO3HAHU.




3) pavora ¢ nu@opManueH:

OPUGHTHPOBATHCA B PA3IHYHBIX MCTOYHMKAX HMHOpMaluy  (HAyYHO-TIONYJIpHAs JMTEpaTypa
XHMHHYECKOTO COACPIKAHUS, CpaBouHble rmocobusi, pecypebl Mureprera), aHajiv3uposarh MHGOPMALIIO
pasTMuHBIX BHAOB M (OPM  IIPEJACTABICHUS, KPHTHYECKI — OUCHHBATH €€  JOCTOBEPHOCTH M
HENPOTHBOPEYHUBOCTD;

GopMyIHpPOBATE 3aMpOCH H TPHMEHATH Pa3THUHBIC METOJBI MPH TIOHCKE H otbope HHGPOPMALHH.
Heo6X0AUMO LIS BBINIOJTHEHHS. YUeOHBIX 3a1a4 ONpeesi€HHOro Tina;

ﬂpHO(’Sp&TﬂT b OHBIT HCIOILI0BAHUSA U }31(’[) OPMAHOHHO-KOMMYHHKATH BHBIX TEXHOJOTWH H PasivHbIX
HOHCKOBBIX CHCTCM:

CAMOCTOSTENLHO BHIGHPATH OHTHMAIbHYIO (opMy npeicTapienus MHopMalmuu (cxeMbl. rpaduku,
NMArpaMMBl, TabIHIbL, PHCYHKH U JAPYTHE):

HCTIONB30BATh HAVUHBI f3BIK B KauecTBE CPeNcTBa Npu paboTe ¢ XHMHUECKOH HH(pOpMANrei:
NIPHMEHSATE MEXTIPeMeTHbIe (Pu3nuecKue H MaTEMATHUYECKHE) 3HAKH H CUMBOJIBL, POPMYJIbl, aDOpeBHATYPbL.
HOMEHKIaTypy;

HCIIOAB30BATE K Hpe()6pa3OBBIBaTL 3HAKOBO-CHMBOJHHYECKUE CPEeACTBA HArJITJHOCTH.

Oraancnne YHUBEPCAIbLHbLIMH KOMMYHHAKATHBHBIMH JelcTBHAMM:

3aaBartb BOTIPOCH] 1o CVIICCTBY 06cy>{<naczwoﬁ TCMbI B X01¢ JAdanora
Y/ JAUCKYCCHH, BBICKa3bIBaTbh HICH. (t)OpMyHHpOBaTb CBOH [TPECTOKCHUA OTHOCUTECILHO BbITIQTHCHHS
npezxﬂo}xem—ioﬁ 3a1a4ui.

BBICTYITATH C MPE3CHT arei pe3yiabLTaToOB [I03HABATE/IbHOM JACATENIBHOCTH, MOJYUYCHHDbIX
CaMOCTOATENLHO HJIH COBMECTHO CO CBEPCTHUKAMH IIpH BLHIOJIHEHHUM XHMHYECKOTO IKCHEPUMEHTA,
Hpaxc’mqecxoﬁ p36OTBI O UCCACIOBAHUIO CBOHCTB H3y4yacMbIX BCICCTB. peaan3aluM )"{C()HOI"O MpOCKTa 1

dopMynupoBarth BbIBOJ1bl
110 Pe3yNbTaTaM NMPOBEAEHHBIX HCCIEI0BAHIH TIYTEM COINIACOBAHM HO3MLMH B X0J€ 00CYKASHHS U 0OMeHa

MHCHUAMMA.
Osaancune YHHUBEPCAJIbHBIMH peryjisiTUBHbIMH HeHCTBHAMH:

CAMOCTOATENBHO TIIAHHPOBATL H OCYIIECTBIATH CBOIO NO3HABATETbHYIO S TENBHOCTD. ONPEACIN ed
HedH M 3ajadi. KOHTPOIAMPOBAaTH M 110 Mepe HeOoOXOAMMOCTH KOPPEKTHpOBATH fpejsaraemMblii airopuT™
NeHCTBUI TP BBHIMOJIHCHHH Y4eOHBIX M HCCICNOBATENBCKUX 3ajad, BpIOMparh Haubosiee HPPEKTHBHBIH
CTOCOD HX PEINEHHS ¢ YUETOM MOMYUCHHS HOBBIX 3HAHUH O BEIIECTBAX H XUMHUCCKHUX PCAKHFIIX,

OCYyHIECTBIATDH CaMOKOHTPOIIbL CBOEH 7eaTCIbHOCTH Ha OCHOBE camMoaHanuia i CaMOOIICHKHA.

NPE/IMETHBIE PE3YJIbTATbI

10 KJIACC
ITpeIMETHBIE Pe3YIIbTATH OCBOEHUS Kypca «Opranuteckas XUMHs OTPaXatoT:

chOPMHPOBAHHOCTE TIPEJICTABIIEHUH O XMMIYECKOH COCTABJISIONICH €CTeCTBCHHO-HAYUHON KapTHHBI
MHpa, POJIM XUMUH B HO3HAHUH ABJICHHH MPHPOTIBL. B GOPMHPOBAHUH MBILLTEHUS U KYJIBTYPbI IUIHOCTH. cé




(PYEKIHOHAIbHOW I'PaMOTHOCTH, HEOOXOJHMOH Ul PCHICHHSA NPaKTHHCCKUX 3a/71a4 H  9KOJOIrHYCCKH
000CHOBAHHOIQ OTHOIIEHUS K CBOEMY 3A0POBLIO IIpHpOJ.IHOf[ cpeice,

BJIAJEHAE CUCTEMON XUMHUYECKHX 3HAHHUM, KOTOpas BKIIOYAECT: OCHOBONOJAralonMe MMOHSTUS
(XMMHUYECKMIT  IEMEHT,  aToM.  WICKTPOHHAas  o0OJOYKa  aroMa.  MOJIEKYNA,  BAJEHTHOCTD,
371eKTPOOTPHIATENLHOCTS, XUMHUUECKAs CBA3b. CTPYKTYpHas opmyna (pa3BEpHyTas N COKpAIIEHHAS ), MOJTb,
MOJISAPHAS. Macca, MOJSIPHBIN 00bEM, yIaepoaHbiit cKeneT, PYHKIMOHAIbHAS IPYINa, PaIuKal. H30Mepus,
H30MEPBI, TOMOJIOIMYCCKUN psiji, FOMOJIOTH, YIJICBOZOPOABL KHCIOPOA M A30TCOACPIKALINE COCIHHCHNS.
MOHOMED, HOJUMEp, CTPYKTYPHOE 3BEHO. BHICOKOMOJICKYJISIPHBIE COEIMHEHHU); TEOPHHU H 3aKOHBI (TeOpust
CTPOEHHS OPTaHWYCCKHX BenlecTB A. M. ByTneposa, 3aKk0oH COXPaHCHHUA MAcChi BEUICCTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKNH H3bIK XHMHU; MHPOBO33PCHUECCKHE 3HAHUS, JIeHKalIHe B OCHOBE NOHUMAaHHs MPUIMHHOCTH H
CHCTEMHOCTH XMMMUYECKHX sBJICHNIL. (akTojJ0ruueckue CBeeHus O CBOMCTBAX, COCTaBe, MOJIYyUCHHH H
0€30I1aCHOM HCIIOIb30BAHUN BAKHEHIIMX -OPraHWIECKHX BELIECTB B OBITY M NPAKTHYECKOH NESTe/bHOCTH
YenoBeKa;

C(bOpMHpOBaHHOCTI) }"MCHHI?I BBIABIATE XAPAKTECPHBIC TPH3IHAKH TIOHATHH, yCrapapjiuBar, HX
B3aUMOCBS3b, HCHOJIH30BATh COOTBETCTBYIOINNE TTOHATHA IIPH OIMCAHUN COCTaBa, CTPOCHHA 1 HpeBpame}mﬁ
OPrasuvICcCKuX COECIHHEHM;

cHOPMHEPOBAHHOCTD YMEHHM HCITONB30BATL XMMUUECKYH) CUMBOJIKMKY UL COCTABACHUA MOJICKYISPHBIX
¥ CTPYKTYPHBIX (pa3BEpHyTOi, COKPAIEHHOI) GOPMYIT OPraHHYeCcKHX BEIECTB M YPAaBHCHHI XUMUUECKHX
peaKuii, N3rOTABIMBATE MOJEIH MOJEKYJ OPraHW4eCKHX BEIIECTB JUIS WLIHOCTPALMU UX XUMHYCCKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHUPOBAHHOCTH YMEHHUH YCTAHABINBATE IPHHAICKHOCTD H3YUCHHBIX OPraHHYCCKHX BEICCTB 110
MX COCTABY M CTPOEHHIO K OIPENEIEHHOMY KIaccy/rpynne CcoeIuHEHHH (YrIeBOLOPO/bl, KHCIOPOA H
a30TCONCPKAIME  COENUHEHMS, BBICOKOMOJNCKYJIAPHBIE COCIMHEHHs), Jl@aBaTb WM  Ha3BaHusd 1O
cuctematnueckoit Homenxnatype (IUPAC). a rtakke nNpuBOJUTH TPUBHATBHBIC HA3BAHHA OTICIBHBIX
OPraHUYECKHX BEMIECTB (ITHIEH, IPOIHIIEH, AUCTUIICH, HTHICHITIAKO b, ITHLEPHH, (PEHONL. QOpMaTbACTH,
alleTalbJEru, MYPaBbUHAs KUCJIOTA, YKCYCHas KUCHOTA, OJICHHOBAs KHUCIO0Ta, CTEAPHHOBAsA KUCIOTA,
[UII0KO3a, PPYKTO3a, Kpaxmaln, He/UHono3a, IINIIH);

chOpMHPOBARHOCTH YMEHHS OTNpE/CNATh BHAB XUMHYECKOH CBS3M B OPraHMYECKUX COCIMHEHHSX
(oauHApHBIC U KPaTHBIE);

C(i)OpMHpOB&HI’IOCTI} YMCHHUA NPHMECHATE [TOJ0KCHHS TCOPHU CTPOCHHS OPraHUYeCKUX BCIHCCTB A,
M. B}"TJ'IepOBa JJI OO BICHE U 3aBHCUMOCTH CBOHCTB BEILIECTB OT UX COCTABA M CTPOCHHA, 3aK0H COXpAHCHUI
MaccChl BCHICCTR,

chOPMHUPOBAHHOCTH YMEHHH XaPaKTEPH30BATh COCTaB, CTPOEHNE, (PU3HIECKUE 1 XHMIIYCCKHE CBOHCTRA
TUIAUHBIX TPEJCTABUTENEH PasiuuHbIX KJIACCOB OPTAaHHYECKUX BEUIECTB (METaH, 3TaH, STHIICH. NPOTIUIICH,
anerusien, Gyragmen-1,3, metunbytamuen-1.3, 6eH3071, METAHOT, YTAHOI, YTAJISHIJIMKOb, MIIHLEPHH, QeHol,
aleTANTBAET L, MYPABBHHAS ¥ YKCYCHAs KHCIOTHL TITIOK03a, KPaXMar, IeILTI0N03a, AMAHOYKCYCHAs KHCI0Ta),
WILITKOCTPUPOBATE FEHETHUCCKYIO CBA3H MEX/1y HUMH YPABHEHHSIMU COOTRETCTBYIOLIHX XUMHUECKHX PEaKui
¢ MCTIONB30BAHUEM CTPYKTYPHBIX GOpMyIL;

C(i)()pMPIpOBaHHOCTB YMEHHS XapaxkTepu3oBath HCTOYHMKH VITICBOJAOPOAHOTO  Chipbi ( Hed)’r}s,
IIpPIpOlIHLIﬁ ras. }’I‘Oﬂb), CIIOCOOBI UX 'i‘Iepepa'GO'rKu H IIPaKTHYCCKOE IIPUMCHCHHC IIPpOAYKTOB nepepaGOTKu;

cpOPMUPOBAHHOCTH YMEHHI TIPOBOAMTL BBIYUCIICHUS 110 XUMHAYECKAM yPABHECHUAM (maccrl, 006éMa,
KOMMYECTBA HCXOMHOTO BEICTBA HiTM MPOAYKTA PEAKIUMH [0 M3BECTHBIM Macce, 00HEMY. KOIHYCCTBY OAHOTO
u3 HCXOIHBIX BEIECTB
WA TIPOAYKTOB PEAKIlHH);

C(bO]DMﬂpOBaHHOCTb )”MGHHﬁ BHGAETH CHCTEMOH 3HANME 00 OCHOBHBIX METOMaX HAay4HOro no3HaHus,
HCOOB3YCMBIX B XMMUH I[IPpU H3YUYCHHM BCIICCTB 0 XUMHUYECKHX SBICHWH (H36HI:OI§.€‘HI/I€, H3MEPCHHC,
BKCICPUMCHT, L\’IO}.’.LCHHPOB&HHG), UCIIONEL30BATE CHCTEMHBIC XAMHUYSCKHE 3HARUS Ui [IPHHATHA pEIIICHHﬁ B
KOHKPCTHBIX KH3HCHHBIX CUTYALHIX, CBARAHHBIX ¢ BEUISCTBAMHA W UX NPUMCHCHHCM .




CPOPMHUPOBAHHOCTL  YMCHHH COOMIOAATL  [IpaBudila  TI0J1 B30OBAHHUS XHMHUCCKOH IIOCYyjion H
_rxa60pa"rop1‘-xbm ()60[.’))"}10 BaHUEM, a TaxKKe NpaBuia ()6pﬁﬂl€l--ﬂ‘l$! ¢ BeecTBaMM B COOTBETCTBAN C
HHCTPYKHHAMH 110 BLINOJIHCHHIO J'la60p'd’l“0p}{ BIX XUMHYECKHX OITbITOB,

cOpMHUPOBAHHOCTL YMEHHH [UIAHHPOBATb U BBLINONHATH XHMHYCCKMH IKCIEPUMEHT (1ipeBpauieHusl
OPraHHYecKHX BEIIECTB TIPM HAIPEBAHMM, MONYYEHWE JTHICHA M H3YUCHHE €r0 CBOMCTB. KAUCCTBEHHBLIC
PEaKIMH OPraHMYeCKUX BEHIECTB, A€HATypanys OCIKOB NMpPH HArpEBaHHH. IBETHBIC PEAKIMH OenkoB) B
COOTBETCTBUH C IPaBHJIAMM TEXHUKH 0€30MIaCHOCTH Npy o0patieHnH

C BELIECTBAMH H JIaOOpaTOPHBIM 000pYI0BAaHHEM, IPEACTABIATH Pe3yIbTaThl XHMUIECKOI0 SKCIIEPUMEHTA B
$opMe 3amHCH ypaBHeHMil COOTBETCTBYIOIMX peakuuit - (OpMYTMpOBATH BBIBOXHI Ha OCHOBE STHX
Pe3VABTATOB,

c(OPMHPOBAHHOCTb YMCHHUI KPUTHYECKH aHATM3HPOBATE XUMHUECKYIO HHPOPMALHIO., NIONTYYAEM YO U3
pa3HBIX HCTOYHMKOB (CPeICTBA MacCoBoM unpopmalny, Mintepner 1 JIPYIUX);

C(})Ole/IpOBal-l'[-{()C’l"b yme}mii codoaarns paBuia IKOJOTHHCCKH U.S}'IGCOO(SPKBH()I“O NOBCACHHA B 61)1'1"}/
H prIIOBOﬁ ACATECIBHOCTH B IIeJ4X COXPaHCHUsSI CBOCTO 3JI0POBbI U Opr)Ka}OIIICﬁ HpHpOI{HOﬁ Cpelbl,
OCO3HABATH OMTACHOCTD BO3/ICHCTBHS Ha JKUBRHIC OpPraHu3Mbl OHpC}l@J’IéHHbIX OpPraHuyCCKUX BEIICCTB, noHuMas
CMBICII T10Ka3aT1¢/Ia HHK, IMOSCHATH Ha NPHMEpPax ¢rocoObl YMEHDBIICHHA H npejaorspalieHus ux BPEHOI'O
BO3JACHCTBHS HA OpPrani3M 4€I10BCKA,

A 06}"’1?1101]1P1XC51 C OrpaHu4€HHbIMH BO3MOMKHOCTAMM 3JI0pOBbi. YMEHHUE IIPHMCHATD 3Hauus 06
OCHOBHBIX JOCTYIMHBIX METOAAX MO3HaHHS BCIICCTB 1 XAMHYECKHUX ABICHUI; ’

JUTS CNENbIX ¥ CHaGOBHIAIMX OOYUAIOMMXCA: YMEHHE HCIOTb30BaTh PEbeHO-TOYCHHYIO CHCTEMY
o6o3nauennit JI. Bpaiins juist 3anucH XUMUUECKUX (opMyI.

11 KJACC

Hpe(),ue/mzbze Pe3VAbNIANIbL OCCOCHUA KYyPCd ((’()61{[(1}1 U HEOP2AHUYCCKUA XUMUAY OMPUANCAION.

C(POPMUPOBAHHOCTD TIPEACTABIEHHIT: 0 XIMUUECKOH COCTABISIOLIEH eCTECTBEHHO-HAYYHOH KapTHHEI
MEpa, POTH XHMUH B [O3HAHUH sIBICHHH npHposibl. B GOPMHPOBAHKMH MBILLTCHHUSA U KYABTYPBI JIMIHOCTH. eé
(YHKUHOHATLHON T'PAMOTHOCTH, HEOOXOIMMON il PCIUCHHS NPAaKTHYECKHX 3a7ad M IKOJOIMYCCKH
0GOCHOBaHHOI'O OTHOIIEHHS K CBOEMY 340POBbIO M IPUPOJHON CPe/Ie;

BlajeHHe CUCTEMOM XHMMYECKHX 73HAHUH, KOTOpas BK/IIOYACT: OCHOBOINONAraioUiue HNOHATUA
(XUMHYECKHiT TEMEHT, aToM, H30TOM, $-. P-, d- NMEKTPOHHBIE OPOMTATH aTOMOB. HOH, MOJIEKy/Ia, MOk,
MOJISIPHBIA  00BEM, BATCHTHOCTB. 3NEKTPOOTPHIATETBHOCTD, CTEMEHb OKHCACHUSA, XMMHUCCKAd CBA3H
(KOBAJCHTHASA, MOHHAA, METALIMUECKAs, BOAOPOAHAA), KPHCTALINYECKAs PEETKA, THIBN XHMHUECKAX
peakiuit. pacTBOpP. ODJIEKTPOIUTHL HEMIEKTPOIUTHL  HIESKTPOIHTHHECKAS JUCCOLMALNMS,  OKUCINTEb.
BOCCTAHOBHMTENb, CKOPOCTh XHMHUCCKOH PEakilii. XHMUUCCKOE PABHOBECHE); TCOPUU W 3AKOHbI (TEOPHS
3EKTPOTUTHYECKOH AuccouyanyH, nepuodecknit saxon JI. M. Menaeneesa, 3aKOH COXPAHCHMS MACChI
BELIECTB, 3aKOH COXPAHEHMsl W IPeBpalleHust DHEPTUH MPH XHMUYECKHUX peakiysx), 3aKOHOMEPHOCTH,
CHMBOJIHYECKHH A3bIK XMMHH. MHPOBO33PEHUYCCKUE 3HAHUS, JIEKAINE B OCHOBE [TOHUMAHUs [IPUHHHHOCTH 1
CHCTEMHOCTH XHMHYECKHX SBICHMIL, (PaKTOJOTMYECKHUE CBEJICHHs O CBOHMCTBAX, COCTABC, IONYHCHMH H
Ge30IACHOM MCTTOb30BAHHHA BAKHEHIIINX HEOPraHUUYECKHX BEIIECTB B OBITY U NPAKTHYCCKOH NEATENbHOCTH
4eJI0BEKA;

cOpMHPOBAHHOCTD YMEHUH BBIAB/IATL XapakTCpHbIC NPU3HAKH NOHATUH, YCTAHaABIHBATH HX
B3aLMOCBS3b, WCTIONB30BaTh COOTBETCTBYIOIINE MOHATHSA IIPH OMMCAHWM HEOPraHWYCCKHUX BCUICCTB W HX
TIpEeBpAlLCHU;




CQOPMUPOBAHHOCTh YMEHHUH HCHOIB30BaTh XHMHAYCCKYIO CHMBOIWKY Ui COCTABICHHS (POPMYT
BEILECTB Y ypaBHEHMI XUMHHYECKUX PEaKiui, CHCTEeMaTHYeCKYI0 HOMEHKIATYPY (IUPAC) u TpuBHAILHBIE
HA3BaHMS OTAETbHBIX HEOPIaHHUECKUX BEIleCT (YrapHbil ra3, yrIeKHCbi ras, aMMHUaK. raieHas u3BecTs,
Heraménas U3BeCTh, TUThEBAs COJiA, TUPHUT U ApYrue);

c(OPMHUPOBAHHOCTE YMEHHIT ONIpesieaTh BATCHTHOCTE H CTCTICHb OKUCACHHUA XHMHUCCKUX JICMCHTOB
B COEIMHEHMAX Pa3IMYHOIO COCTABA, B XMMHHECKOH CBA3YM (KOBAJCHTHAS, HOHHAA, METAUIMYCCKAs.
BOAOPO/HAS) B COSJMHEHMAX, TUI KPUCTALIMUECKOH pelI€TKH KOHKPETHOTO BEUIECTBA (aTomuas,
MONEKYIApHAs, WOHHAs, METALTUYECKad), XapakTep c¢pejbl B BOJHBIX pacTBOPAX HEOPraHMICCKHX
COCIMHCHUH;

C(l)OpMH'pOBaHHOCTb yMt‘HHﬁ YCTAHABAUBATE {IPHHAUICHKHOCTD HCOPraHMYCCKHUX BEUICCTB HO HX
COCTAaBY K ()Hpell_eﬂéi-{ﬂ()i\{y KJI&CC}’;”'I‘p}/’HHC COeTHHCHMN (i"[pOCTB[C BeHIECTBa ~ METAMINBI ¥ HEMCTAUIDBI,
OKCHABI, OCHOBAHHS, KUCIIOTHL, aM(bOTeprle FAAPOKCH DL, COﬂl/IV)Z_

cOpPMHPOBAHHOCTS YMEHHH PAacKpBIBATH CMbICH Tiepropuueckoro sakowa [l M. Menneneesa u
JIEMOHCTPHPOBATH €TI0 CHCTEMATH3HPYIONIYIO, O0bACHUTEABHYIO H IPOTHOCTHYECKYHO QYHKIUH:

chOpMHPOBAHHOCTE YMEHHH XapaKTepH30BaTh AEKTPOHHOE CTPOSHHUE aTOMOB XUMUIECCKHX SIEMEHTOB
1-4 nepuosos IMepuomuueckol cucrembl XxuMnueckux iementos JI. M. Mengeneesa, NCHIONB3Ys NOHATHA
«S-, p-, d-3JIEKTPOHHbIE OPOUTATH», IHEPIeTHUECKAE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH H3MEHCHUS
CBOMCTB XHMHUECKHNX IEMEHTOB M MX cO¢iMHeHuil mo nepnoxam u rpynmam Ilepuoauyeckoii cuctenmbl
xumudeckux snementon JI. . Menaeneesa;

c(OPMHPOBAHHOCTh ~ YMCHHUIT  XapaKTepu3oBath  ( OTHCHIBATL) OOLME XHUMHYECKHE  CBOHCTBA
HEOPranuuecKNX BEIIECTB PA3sIAYHBIX KIACCOB, MOATBEPIKAATh CYUICCTBOBAHNC PEHETUYCCKOI CBA3ZH MY
HEOPraHWYECKIMH BEILIECTBAMH C HOMOIIbIO YPABHEHHH COOTBETCTBYIOIMX XUMUICCKUX peaxiui;

c)OPMAPOBAHHOCTH YMEHHS KIACCHOUIUPOBATD XHMHUCCKUE PEAKIMH [0 PA3TUYHBIM TPU3HAKAM
(YHCIY ¥ COCTABY PEarupyIONIHX BEMECTB, TeNI0BoMY 3hdeKTy peakunm, WsMCHEHUIO CTENEHeH OKUCICHHS
3IEMEHTOB, 0OPATUMOCTH PEaKlMK, YHaCTHIO KaTaIu3aropa):

C('pOpMMpOBaHHOCTb yMeHHf/'I COCTaBIdaTh YPABHCHHSA ]_'){‘:aK[II/Iﬁ Pa3sJWYHBIX THINOB, NOJHBIC H
coxpaméﬂnme ypasHCHHUA peakuuﬁ HOHHOI'O 06M€Ha, yudThiBas yCjioBHsA, OPU KOTOPBIX 3TH peaknuy uayr
J10 KOHIIA,

CCI)OpMHpOBaHHOCTB }"Mt’,HHﬁ NpOROABTE PCaKIHK, TOATBRECPAIAIOINC KAYECTBEHHBIA COCTaB
Ppa3IMyHbIX HEOPTdHHYCCKUX BEIHCCTB, paACio3HanatTh OHbITHLIM HyTéM HOHBL, TPHCYTCTIBYIOUME B BOJHBIX
pacTBopax HEOPrauyCCKnX BCHICCTS,

C(I)OPMI/I POBaAHHOCTD }"I\i@HHﬁ PacKpsIiBath CYIHHOCTD OKHCIINTEILHO-BOCCTAHOBUHTECIBHLIX PCaKItl 1i
IMOCPEACTROM COCTABICHUA WICKTPOHHOIO HaraHca Yrux pefmuﬂﬁ:

chOpPMUPOBAHHOCTE YMEHUH OOBACHSTH 3aBHCHMOCTb CKOPOCTH XUMHUYECKOH PEAKIU OT PasjIMUHbIX
dbaxTopoB; XapakTep CMEUICHHS XMMHYECKOr0 PABHOBECHs B 3aBHCHUMOCTH OT BHEHIHETO BO: 3ACHCTBUS
(npunrun Jle Hlarenne);

C(b()pMHpOBdHHOCIL VM@HP[H XapaKrepus3oBarb XUMMUCCKHE TIPOHCCChl, Jewamue B OCHOBC
IIPCMBIINICHHOTO [10TY4YCHUS CEpHOH KHCHOTHI, aMMHAaKa, 4 TakXe C(i)OpMHpOB’lIﬂ{OCIb npeac TasjieHuit 0b
OﬁHlI/IX HayUYHbLIX IIpUHITATIAX B IKOTOTHUCCKHX HpOOHLMEDx XUMHYIECKOTIO IIPOH3BOACTBA,

chOPMHPOBAHHOCTE YMEHHIT TTPOBOIMTH BHIMUCICHHAS C HCMONB30BAHHEM TOHATHS (Maccosas T07
BELECTRBA B PACTBOPEY, OOBEMHBIX OTHOMICHUI Fa30B [IpY XHMUYECKUX PEAKUUSX, MACChl Belleciba HiH
0OBEMA Ta308 110 H3BECTHOMY KOJMYECTEY BEIIECTBA, MACCE WM 0OBEMY OTHOTO 13 YIACTBYIOIHX B PCaKIUH
BENIECTB, TEMIOBOrO H(PeKTa Peakiliy Ha OCHOBE 3aKOHOB COXPAHCHUA MACChl BEIICCTB. NPECBPAlICHHS 1
COXPAHEHHs SHEPTUH;




C(bOpNiH POBAHHOCTE  YM eHMi  cobmoaaTh npaBuIa  IOJbB30OBAHKUA  XH MUYCCKOH nocy o o
naGOpa‘mpH bIM ()60[)}",&0'821}{ HEeM., a TarKKe [paBujid 06p(—1 HeHus ¢ BelWecTBaMy B COOTBETCTBHM C
HHCTPYKIHAME 110 BBIIOJIHCHHUIO J’I'{]60p’af1'0 PHBIX XUMHYECCKHX OITLITOB, .

cOpMHPOBAHHOCTL YMEHUH ILIAHHPOBATL M BHINOIHATL XHMUYECKHUIl DKCIEPHMEHT (pasnomenue
[IePOKCH A BOAOPOJA B HPHCYTCTBUM KATaM3aTOPa, ONPEACICHUE CPEilbl PACTBOPOB BEIICCTB ¢ MTOMOMILIO
YHUBEPCATBHOTO HHAMKATOPA, BAMAHHE PA3IMYHBIX (HAKTOPOB Ha CKOPOCTh XHMHYECKOH PEAKIMH. PEaKIHH
HOHHOrO 0OMeHa, KadeCTBEHHbIE Peakiiy Ha CyIb(aT-, KapboHaT- U XJIOPUA-aHHOHBL, HA KATHOH aMMOHHA,
peleHue YKCTIEPHMEHTATBHBIX 33/1a4 1o Temam «Metaniby n «Hemeran TBI») B COOTBETCTBUH C NpaBUIaMHU
TEXHHKH O€30TAaCHOCTH MPU OOPAIIECHHN ¢ BEICCTBAMU H J1abOPaTOPHBIM 000pYAOBAHMEM. NPEACTABIATH
Pe3y/BTATH XHMHHUECKOTO JKCIEPHMEHTA B (opMe 3alHCH YpaBHEHUH COOTBETCTBYIOLIMX peakuuit M
dopMyJIMpOBaTh BHIBOIBI HA OCHOBE THX Pe3yJIbTaTOB;

cOPMHPOBAHHOCT YMEHHH KPHTHIECKH aHAIM3UPOBATE XHMHUUECKYIO UHGOPMALHIO, [10JIyYAEMYIO H3
Pa3HBIX HCTOYHHKOB (CPEACTBA MACCOBOH KOMMYHHMKalMH. FIHTepHET 1 JPYTHX);

Q)OPMHPOBQHHOLTB }MLHHH co0r01aTh NpaBrja KOJAOTHHECKH IICHCLOO6P¢1’%HOI‘O MOBC/ICHUA B ObIT\
H TPY. MOBOH IEATEIBHOCTY B 1ENAX COXPAHCHUA CBOCTO 310POBbA n OI\}’V/KZHOHILH ﬂpl’Ip()TIHOH Cpeibl.
0CO3HABATHL OMNACHOCTbL BO3ACHCTBUS HA JKUBbIC OpraHH3Mbl O{Ipt‘,_l&lelﬂibl‘( BEIeCTB. MoHuMad CMbICH
noKa3arciis HHK, IIOSICHATL Ha HpuMepax Crocoonl YMCHBUIEHHST H MpEeAOTBPAIUCHNUA UX BPCAHOI'O
BO3ACHCTBHS HA OpraHusM Ye;10BEKA;

A OGy‘!ﬁ]&OU.IHXCH C OrpaHnHYCHHbBIMH BO3MOKHOCTAMH 3J0POBbSA. YMCHHC MPUMCHATL 3HAHHA 00
OCHOBHBIX JIOCTYITHBIX METOAAX O3HaHHI BECUIECTB H XUMHHYCCKUX ABJICHUN;

JUIA CHEMBIX M CIA0OBMIALX OBYUAIOUIMXCS: YMEHHE HCIIOJIb30BaTh PElbe(PHO-TOUEHHYIO CACTEMY
0603uauennit J1. Bpaiiis 1S 3aniach XUMUYECKUX GOPMY L.




TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HanmeHoBaHME pa3/IeNioB U TeM OPOrPaMMBI
n/n

Pasnen 1. TeopeTuieckue 0CHOBBI OPraHHYECKOH XHMHM

1.1 Tlpemmet opranuyeckoit xumuu. Teopus CTpOeHUs
opraguyeckux coenunenuii A. M. byrneposa

Hroro no pazneny

Paznen 2. YriieBoaopoani

2.1 TlpenensHble yrIeBOIOPOIBI — ATKAHBI

2.2 HenpenensHbie yriaeBOAOPOIbI: ANKEHEI, ATKAAUECHB], AJIKMHBI
2.3 ApoMaTHyecKHe YriIeBOIOPOIbI

2.4  TlpupoaHbIe HCTOYHUKH YIIIEBOJOPOAOB U UX MepepaboTka
Hroro no pazneny

Pazgen 3. Kuciopoaconepkaniue oprannueckue coexMHEHHs
3.1 Couprsl. ©eHon

3.2 Amperugpl. KapGoHosble kucinoThl. ClioxkHbIE 3QHpPHI

3.3 Vrunesoasl

Hroro no pazpeny

Paznes 4. Azorconepxamue oprasu4eckKne coeAMHEHHs

4.1 AwmuHbl. AMUHOKHCIOTEL. Benkn

Hroro no pasneny

Pazgen S. BricokomoseKyisipHbIe COeTHHEHHS

5.1 IInactmaccsl. Kayuyxu. Bonokna

Utoro mo pa3geny

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

Bceero

34

KomuuecTBO uacoB

Kontponburie
paboThl

[IpakTrueckue
paboThI

JnexTpoHHbIe (LU pPOBLIE)
06pa3oBarTenbHbIC PecypChl



IMOYPOYHOE IIAHUPOBAHME

10 KJIACC
Ne Tema ypoka KonngectBo yacos Jara OneKkTpoHHBIE MU POBLIC
n/m Bcero Konrtponenple IIpakruueckpe H3YUCHHS — 00pa3s0BaTeNbHBIC PECYpCHI
paboThI paboThI

1 Ilpeamer opraHuyeckoif XUMUH, €€ BOZHUKHOBEHHUE, PA3BUTHE U 1
3Ha4YeHUe

2 Teopus CTpoeHHs OpPraHMUECKHUX coequHeHuil A. M. Bytneposa, |
€€ OCHOBHbIE MOJIOKEHAS

3 IlpeacraBnenue o KiIacCHPUKAIMHU OPraHUYECKHAX BELIECTB. 1
Homenknartypa (cHcTeMaTHYeCKas) i TPUBHATILHBIEC HA3BaHUS
OpPraHUYECKHX BEIECTB

AJIKaHBI: COCTaB H CTpOCHHUC, TOMOJIOTHYECKUH ja)coil
MeraH 1 3TaH — HpOCTCﬁLHPIC HpCACTAaBUTCIIH AIKAHOB
AJIKEHBI: COCTaB H CTPOCHHC, CBOWCTBaA

OTHIIEH H IIPONMHUJIEH — HpOCTeﬁmHe MMPEACTABUTCIIH AJIKCHOB

[=-BERN B WV S
e e T T RSN

IIpaktrueckas pabota Ne 1. «Ilosmyuenue stuneHa u usydeHue
€ro CBOMCTBY

9  Anxamuensl Byramuen-1,3 u merunGyranuen-1,3. [Tonyuenue 1
CHHTETHYECKOT0 KayuyKa U Pe3HHbI

10 AnkuHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTHUECKUH 1
pan. ALETHIIEH — NPOCTEHINHIT MPeICTABUTEND ATTKHHOB

11  Berucnenus 0o ypaBHEHUIO XUMUYECKOH PEaKIIHK 1

12 Apensl: 6eH301 H TONyo1. TOKCHYHOCTH apEHOB 1

13 TI'emeTtmueckas cBS3b YII€BOAOPOAOB, MPUHANLICKAILHX K 1
pasuYHBIM KllaccaM

14 IlpuponHble HCTOYHHKH YII€BOAOPOIOB: IIPUPOIHEIH ra3 i 1
NONMYTHEIE HEQTAHBIE ra3hbl, He)Th H MPOAYKTHI €€ IepepaboTKH

15 TlpupomHble HCTOYHHUKH YII€BOAOPOIOB: IPUPOAHEIH Ia3 U 1
TIOMyTHBIE HEQTAHBIE ra3bl, He)Th U NPOAYKTHI €€ MepepaboTKH

16 KonTponsHas paboTa o pazaeny «YriieBOIOPOIBI» 1 1

17 IlpemenbHble OAHOATOMHBIE CIIAPTHI: METAHOJI M ATAHOJL. 1

Bonoponnas cBs3s



Ne Tema ypoka KonudgectBo yacoB Jlara OneKkTpoHHBIe MHAPPOBHIE

/1 Bcero KontponeHbie IlpakTuyeckme H3Y1CHHA 00pa3oBaTeNIbHBIC PECyPChI
paboThl paboThI
18 MHoroaroMHble CIAPTHL: ATUICHIJIMKOJIb U TTIMIECPHH 1
19 ®eHon: cTpoeHHE MOJIEKYJIbI, GH3MYECKUE H XHMUUICCKHE 1
CBOHCTBa, NPUMEHEHHE
20 Aupaeruapl: GopManbIeru/ U aleTalbIerul. ANCTOH 1
21  OmgHOOCHOBHEIE TIpECIbHBIE KApOOHOBEIE KHCIIOTHI: MypaBbuHas 1
U YKCyCHast
22 TIpaxtuyeckas pabora Ne 2. «CBOHCTBa pacTBOpa yKCyCHOM 1 1
KHCJIOTBI»
23 CreapuHOBAas ¥ OJIEMHOBAs! KUCIIOTH], KaK NIPEICTaBUTEIH 1
BBICHINX KQPOOHOBBIX KUCIIOT
24 MBbla KaK COJIM BBICITMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE 1
IelcTBre
25 Cnoxusie 3upbI Kak IPON3BOAHbIE KApOOHOBBIX KUCIIOT. 1
'uaponu3 cnoxHbIX 3GUPOB
26 )Kupbl: rHApONH3, TPUMEHEHHE, OMOIOTHYECKas PONIb XKUPOB 1
27 VYraesonsl: cocras, Kiaccudukanms. Baxuelimme 1
[peICTABUTENH: TIIIOK03a, GPYyKTO3a, caxapo3a
28 Kpaxman 1 LIei0n03a Kak IPUPOJHBIE IOJIHMEPBI 1
29 KouTponsHas pabota no pazaeny «Kucnopoacoaepxkamue 1 1
OpraHUYeCcKUe COSAUHCHHS»
30 AMHHBL METWIAMUH U aHHJIMH 1
31 AMHHOKMCIOTH Kak aM()OTepHble OpraHN4eCKHE COCTHHEHHS, 1

ux GHosormueckoe 3HadeHue. [lentunp
32 Benku Kak MpHPOJHbIE BHICOKOMOJIEKYISpHbIE COEAHHEHUS 1
33 OCHOBHBIE MOHATHS XHMUH BHICOKOMOJIEKYJIAPHBIX COSAMHEHUHA 1

34 OcHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYNISPHBIX coequHeHni. 1
[InactmMaccel, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME - 34 2 2




11 KJJACC

No HaumeHOBaHHE pa3feNnoB U TeM IPOrpaMMEl
/1

Pasneﬂ 1. TeopeTullecmle OCHOBbBI XHMHH

1.1 Crpoenue atomoB. Ilepuoanueckuii 3akon u Iepuoauueckas
cucteMa xumudeckux snementoB JI. U. Menneneesa

1.2 Crpoenue BewectBa. MHOrooGpasue BeleCTB

1.3  Xumuueckue peakiuu

Uroro no pazgeny

Pa3nen 2. Heoprauuueckas XumMusi

2.1 Meramns

2.2 Hewmeramisl

2.3 Cps3b HEOPraHMYECKHX U OPIaHHYECKHX BELIECTB
Hroro mo pasaeny

Paznen 3. Xumusi 1 )KU3Hb

3.1 XuMHS U )KU3HD

Uroro no pazaeny

OBLIEE KOJIMYECTBO YACOB 11O [TPOTPAMME

Bcero Kontponsabie

34

KonnuectBo 9acos

paboTsl

[MpaxkTiueckue
paboThl

OnexTpoHHBIE (LIMPOBLIC)
o0pa3oBaTeLHbIE PECYPCHI



11 KJIACC

Ne Tema ypoka " KonnuectBo 4acos Harta OnexTpoHHbIe HU(POBEIE

n/o Beero Komtponbhbie [lpakTuueckme HM3YUeHUS 00pa3oBaTenbHble PECYPCh
paboTst paboThl

1 Xumudeckuii aneMenT. ATOM. DIeKTpOHHAs KOHQUrypanus aTOMOB 1

2 Tlepronmueckuii 3axon u [lepuoauyeckas CHCTeMa XHMHYECKHX dneMenTos JI. 1
U. MenjeneeBa, UX CBA3b C COBPEMEHHOM TEOPHEH CTPOCHUS aTOMOB

3 3aKOHOMEPHOCTH H3MEHEHHs: CBOMCTB XMMHUYECKUX BJIEMCHTOB M UX 1
COCIIMHEHMI 110 IPYINaM U eproaM. JHaYEHHE IePHOIUIECKOTO 3aKOHA U
cucTeMBI xuMuueckux snementoB J1.M. Menaeneesa B pa3sBUTHH HAYKH

4 CrpoeHue BellecTBa. XUMUYECKas CBA3b, €€ BH/IbL, MEXaHU3MbI 00pa30BaHHsA 1
KOBaJIEHTHO# cBs31. BomopoaHas cBs3b

5  BaJeHTHOCTB. DIEKTpOOTpUIlaTeNbHOCTE. CTENEHb OKHUCIICHH. BemmecTra 1
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS )

6 TlousTHe O AUCHMEPCHBIX cUcTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI. 1
MaccoBas 1015 BEIIECTBA B PaCTBOPE

7 Knaccudukauysi ¥ HOMEHKIJIATYpa HEOPIaHMYECKHX COCMHCHUM. 1
TeHeTHYeCcKas CBA3L HEOPTaHMUYESCKUX BELIECTB, Pa3IMYHBIX KIaCCOB

8 Kraccudukanus XMMHYECKUX PeaKiHil B HEOPraHHYECKON ¥ OPraHMIeCKOH 1
XMMHMU. 3aK0H COXPaHEHHS MAacChl BEIIECTB; 3aKOH COXPAHEHHS U
TIpEBpANICHUs SHEPTHH IPH XHMUYECKUX PEaKIUsIX

9  Ckopocts peakimi. O6paTuMble peakiuu. XMMHIECKOS PABHOBECHE 1

10 TIpaxtuueckas paGora Ne 1. «Biusaye pa3nu4HBIX (aKTOPOB Ha CKOPOCTH 1 1
XAMHYECKOH peaKiium»

11 Dnexrponutuyeckas aucconuanws. [TorsTae o Bogopoanom mokasarese (pH) 1
pacTBopa. Peakiuy HoHHOTO 0OMeHa. ['UIpOIN3 OPraHHueCKIX U
HEOPraHU4ECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTE IbHBIE peakiyy. [TonsTre 06 anexTponnse 1
pacIIaBOB U pacTBOPOB COJICH

13 KonrposnsHas paboTa 1o pasgeny «TeopeTayeckue OCHOBB! XUMUH» 1 1

14 Merauisl, UX HOJ0XKeHHE B [IepHOINYECKO CHCTEME XUMUYECKUX JIEMEHTOB |
J1. Y. MensieneeBa u 0COGEHHOCTH CTPOeHHs aToMoB. O6mue pusuueckue
CBOMCTBA METAIOB '

15  CriaBbl METAIOB. DIEKTPOXUMUUECCKUN Pl HAIPSDKEHUH METAIIOB 1




No Tema ypoxa KonnuecTBo yacos Jlata DmekTpoHHble L(pOBbIE

n/n Bcero Koutponbhbie [IpakTuyeckuye H3YHCHHA obpasoBateibHbIE pecypel
paboTbi paboTst
16 XuMmMudeckue CBOMCTBA BaKHEHIIIMX METAJIOB (HATPH, KaJTui, KaIbIMiH, 1
Mariuii, alIOMAHAI) U UX COSIUHEHUN
17 XuMmudeckHe CBOMCTBA XpoMa, MEJIN U UX COETUHEHUH 1
18 XuMupueckme CBOMCTBA IIMHKA, JKejle3a U UX COCTHHEHUH 1
19 TIIpaktudeckas pabota Ne 2. "Pemenne skcnepuMeHTaNBHbIX 32184 IO TEMe 1 1
«Metanns»"
20 Hemerasuibl, UX nosioxkeHue B llepuoanyeckoil CHCTEME XUMHICCKUX 1
sneMentos J1. 1. MenneneeBa 1 0COOCHHOCTH CTPOECHUSI aTOMOB
21  @usuyeckue CBONCTBA HEMETAUIOB. AJJIOTPOIIHS HEMETALIOB (HA IIpUMeEpe 1
KHCIIOpoAa, cepsl, hocdopa 1 yriaepoaa)
22 XuMmuyeckue CBOMCTBA FaJIOTEHOB, CEPhl U HX COCAMHEHUI 1
23 Xumudeckue CBOMCTBA a30Ta, Ppocodpa U UX COENUHEHUN 1
24 XuMunyeckue CBOKCTBa yriepoja, KpeMHHS U UX COCIHHEHMMH 1
25 TlpuMeHeHHe BaXXHEHIIMX HEMETAIUIOB U MX COEIHHEHUH 1
26 (600mmEHHE U cHcTeMaTH3anus 3HaHmit mo teme «Hemeramie». Beraucnenus 1
110 YPaBHEHUSIM XUMHUYECKUX PEAKIUH H TEPMOXUMHUIECKHE PacUEThI
27 Tlpaxtuueckas pabota Ne 3. «Pemenne 3KcniepUMEHTAIBHBIX 33124 110 TEME 1 1
"HemeTtasisl"»
28 KomnrtponsHas pabota no TeMaMm «Metauisi» B «HeMeTanby 1 1
29 HeopraHu4ecKHe ¥ OpraHu4ecKue KUCaoThl. Heopranuyueckne u opranudeckue 1
OCHOBaHUS
30 AmdoTepHbie HEOPraHHYECKHE H OPraHUIECKHE COoeIMHEHHMs. | eHeTHIecKas 1

CBsI3b HCOPTaHUYCCKUX H OPTAaHUYCCKUX BCILICCTB

31 Ponb xuMyH B 00eCTICUCHHH 3KOJIOTHUECKOHN, JHEPreTHYECKOH U IUIIEBOM 1
0€3011aCHOCTH, PA3BUTHH METULIUHBL

32 IlpencrapieHus 06 OOIMX HAYYHBIX IPUHIMIIAX IPOMBIIIEHHOTO NoyYeHus |
BOKHEUIINX BEUIECTB

33 Yenoek B MUpE BEIECTB U MATEPHATIOB 1
34 Xumus ¥ 310pOBBE YEIOBEKa 1
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 3




