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[TOSICHUTEJIbHAS 3AIIUCKA

[IporpamMma 1o Xumum Ha ypoBHE CpeaHEro o6ero obpasoBaHusl pazpaboTana Ha OCHOBE
Genepanbhoro 3akona ot 29.12.2012 Ne 273-®3 «O6 o6pazosanuu B Poccuiickoii Denepaim».
TpedoBatnii K pesyibTaTaM OCBOCHHMs (enepanbHOM 0GpazoBaTesbHO MPOrpaMMbl CPEJIHErO
oduero obpasosanus (POIT COO). npencrapienusix B MDenepasibHom rOCYJ1apCTBEHHOM
obpasosaresibHom ctanjapre COO, ¢ yuérom KoHuenuuu npenojasatus yueoHoro npeaMera
«XuMHs» B 00pa3soBaTeNIbHBIX —OpraHM3alusx Poccuiickoii Deniepalii.  peasin3yionux
OCHOBHbIE 00pasoBaTe/ibHbIC [POIPAMMBI, M OCHOBHBIX MONOKEHUH «CTpaTeruu pazBHTHS
BocnuTanus B Poccuiickoit ®enepauun na nepuon o 2025 roma» (Pacrnopskenue
lpasurensersa PO ot 29.05. 2015 Ne 996 - p.).

OcHoBy 10/IX0/10B K pa3paboTKe HpOrpamMMbl 10 XHMHH. K OMNPEJACACHHIO OO0LICH
CTpaternn 00ydeHusl, BOCIUTAHMS W PA3BUTHs 00YYAIOLIMXCs CPEACTBAMU YUeGHOro Hpe/nera
«Xumus» s 10-11 kmaccoB Ha 6a3oBOM ypOBHE COCTABUIIH KOHLEMITYaJIbHbIC TOJI0KEHHSI
®roc COO o B3auMOOGYCIOBIEHHOCTH MLEICH, COACPKAHMS, PE3YNLTATOB OOYUECHHS M
TpeOOBaHUH K YPOBHIO [IOJArOTOBKH BBITYCKHUKOB.

Xumuyeckoe — oOpasoBaHHe, —IOJy4aeMOE€  BBIMYCKHMKAMH  00L1e06pa3oBaTeibHoil
Opranusalmu. sBJACTCS  HCOTBEMJIEMOHW 4acTbio MX  oOpasoBaHHOCTH. OHO  CIOYKHT
3aBEPLIAIOLIMM JTANOM peaiM3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIOUEBbIX
LEHHOCTEH. [PUCYLIMX LEJIOCTHOH CHUCTEME XHMHYECKOro 00pa3oBaHusi. JTH LEHHOCTH
KacaloTCs [03HAHMS 3aKOHOB MPHUPOJLL, (POPMHUPOBAHMS MHPOBO33PEHUSE U OOLIEH KyJIbTYpbl
YEJIOBEeKA., @ TaKKe 9KOJOIMYECKH OOOCHOBAHHOIO OTHOLUEHHsI K CBOEMY 3J0pPOBbLIO M
MpUPOJIHOI cpefie. Peannsyercs xumuueckoe obpasopanue 00y4alOUMXCsi HA YPOBHE CPEIHErO
obuiero obpaszoBaHus CpeiCTBaMH ydeOHOro mpejMera «XUMHSA», COAEPKAHUE H IOCTPOCHHE
KOTOPOIo ONpEeAC/CHbl B NPOrpaMMe 10 XHMHHM C YYETOM CHeUH(PHUKH HAYKH XHMHH. ¢
3HAYEHMs B 103HAHWKU IIPUPO/Ibl M B MaTEPUAIbHOM JKU3HH OOLIECTBA, a TaKKe ¢ YUETOM OOLIHX
eJICH M NPUHLMIIOB, XapaKTEPH3YIOLIMX COBPEMEHHOE COCTOSHHE CHCTEMbl CPEHEro 0OLIEro
obpaszosanus B Poccuiickoit denepanuu.

XHUMHs KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK MIpaeT 0CoOYIO pojib B COBPEMEHHOI
LMBHIIM3ALMKU. B CO3JaHUM HOBOH Oa3zbl MaTepHaIbHON KynbTypbl. OHa BHOCHT CBOH BKJIaJ B
(GopMupoBaHKME PALlMOHATBLHOIO HAYYHOTO MBILUICHHS, B CO3[@HUE LEIOCTHOIO MPE/ACTABICHMS
00 OKpy’KalolleM MHpe KaK O €JMHCTBE MPHUPOJIbI U YeJOBEKa, KOTOpoe POPMHUPYETCsl B XUMUH
Ha OCHOBE [MOHUMaHHUs BELLECTBEHHOIO COCTaBa OKPY/KAIOLIEr0 MUpa, OCO3HAHUS B3aHMOCBS3H
MEK/1y CTPOCHHMEM BELIECTB. UX CBOMCTBAMH U BO3MOKHBIMU 00JIaCTSIMH IIPUMEHCHHSI.

Tecno  B3aMMOAEHCTBYS C  JADYTMMH  €CTECTBEHHBIMM  HayKamMM. XMMHs — CTajla
HEOTHEMJIEMOM 4YacTbIO MUPOBOM KyJIbTYPbl, HEOOXOAMMBIM YCAOBHEM YCHELIHOIO Tpyla M
AKU3HU KakJ10ro wieHa obOuiectBa. COBpeMEHHasi XMMHs KaK HayKa CO3M/laTellbHasl., KaK HayKa
BLICOKMX TEXHOJOTMH HamnpasjieHa Ha pelieHue riaodaibHbIX NpoOJeM YCTOHUHMBOIO pa3BUTHs
YEJIOBEYECTBA — CHIPLEBOM. HYHEPreTHYECKOM, IHUINEBOH, 3IKOJIOrMYeckoi OeszonacHocTH M
OXPaHbl 3/10POBbA.

B coorBercTBUH ¢ OOLIMMH LEISMH W TPHHLMIIAMH CpeJHero o0uiero odpasoBaHus
cojepikanue npeamera « Xumus» (10—11 kimaccel, 6a30Bblil ypOBEHb M3YYEHHUS ) OPUCHTHPOBAHO
[IPEUMMYLIECTBEHHO Ha OOLICKYJIBTYPHYIO HOJATNOTOBKY OOyualolLMXCs, HEOOXOAMMYIO MM JUIs
BbIPAaOOTKH MMPOBO33PEHUECKMX OPHEHTHPOB, YCIELIHOIO BKIIOYEHHMsI B JKH3Hb COLMYMA.

INPOJAOJIZKECH U A O6I’)£BOB&HMH B pa3/IM4YHbIX 00J1aCTsIX. HE CBS3aHHbIX HEIOCPEACTBECHHO C XHMMCH.




Cocransionmmu  npeavera «XuMHA»  SBISIOTCS Ga3oBbie Kypcbl — «Opranuyeckasi
XuMusi» U «O0LIAas 1 HeOPraHWYeCKas XUMHSD», OCHOBHBIM KOMIIOHEHTOM COJIEPIKAHUS KOTOPBIX
ABJISIOTCS OCHOBBI 0a30BOH HAyKH: CHCTeMa 3HAHMH MO HEOPraHUYECKOH XHMUH (C BKIIOUCHHEM
3Halni W3 00LIeH XUMMM) M OpraHuyeckoil XuMun. DOPMHUPOBAHUE JAHHON CHCTEMDb] 3HAH ML
P M3YUCHUH Npe/IMeTa 0OecneunBaeT BO3MOKHOCTL PAacCMOTPEHHS BCErO MHOIrooOpasusi
BELLCCTB HA OCHOBE OOINMX MOHITHH, 3aKOHOB M TEOPUI XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranuueckasi Xumus» 1 «O6Las 1 HeopraHuyecKas
XuMHUs» ChOPMHPOBAHA B POrpaMMe 10 XMMHM H4 OCHOBE CHCTEMHOIO IMOIXOIA K HU3YUYCHHIO
yuebHOro matepuaia ¥ 0OYyCIIOBIE€HA HMCTOPHYECKH OGOCHOBAHHBIM pa3sBUTHEM 3HAHWH Ha
ONPE/ICNCHHBIX TEOPCTHYECKUX YPOBHAX. Tak, B Kypce OpraHMuYecKOil XHMHH BellecTBa
paccMaTpUBalOTCA Ha ypOBHE KIIACCHYCCKOH TEOPHM CTPOCHHS OPraHMYECKHX COCAMHEHMH. a
TAK/KE Ha YPOBHE CTEPEOXMMHYECKUX M 3JICKTPOHHBIX MPEACTABJICHHH O CTPOCHHUHM BELLECTB.
Caejienns 00 M3yyaeMblX B Kypce BEIECTBAX JAIOTCS B PAa3BUTHH — OT YIJIE€BOAOPOAOB J10
CIIOAKHBIX OHOJIONMYECKH AKTHBHBIX COGIMHEHHH. B Kypce opraHuyeckoii XMMHH MOJIYyYaioT
pasBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOLIEr0 OOPa3oBaHMs MEPBOHAYAILHDIC
MPE/ICTABICHU O XMMHYCCKON CBA3H, KIAaCCH(PUKAIMOHHBIX MPU3HAKAX BELIECTB. 3aBUCHMOCTH
CBOHCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKON peakiuu.

Ilojt HoBbIM yriom 3penus B npeamere «Xumus» Ga30BOr0 YPOBHS PaccMaTpHBACTCS
M3YYCHHBIH Ha yPOBHE OCHOBHOTO 00IIEro 00pa3soBaHMs TEOPETHYECKMiT Marepuan u
(hakTONOrMUCCKUE CBEICHHS O BEIIECTBAX M XUMHYECKOH peakiuu. Tak. B 4aCTHOCTH. B Kypce
«OOias ¥ HeopraHMyeckas XUMHsD O0YYaIOIMMCS TIPEJOCTABIAETCS BO3MOKHOCTL OCO3HATD
3HAYCHHUC TMEPUOJMYCCKOro 3aKOHa C OOIIETEOPETHYECKHX H METOHOJOMMYECKMX [O3HLMIT.
riyOuKe NMOHATL HMCTOPUYECKOe M3MeHeHHe (YHKIHE 5TOro 3akoHa — oT 00600i@iomeil 10
OOBACHAIOLLEH U IPOTHOZUPYIOLICH.

Ejunas cucrema 3HaHMil 0 BaKHEHIIMX BELIECTBAX, HX COCTABE, CTPOCHMH. CBOMCTBAX M
NPUMECHEHHHU. d TAKIKE O XUMHUUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHH
Jononusgercs B Kypcax 10 wm 11  kjaccoB aseMeHTaMH  COJCPIKAHMS. MMEIOLIMMH
KyJbTYPOJIOIMYECKHH M IPUKIAJHON Xapaktep. DTU 3HaHMUsL CIOCOOCTBYIOT MOHUMAHMIO
B3aMMOCBS3M XMMHMH C JIDyTUMH HayKaMH, pacKpbiBaloT €€ pojib B I1103HaBATE/ILHOH M
IPAKTHYECKOH JIeATEIbHOCTH Y€JIOBEKA, CIOCOOCTBYIOT BOCHMTAHUIO YBAKEHMUsI K Ipoieccy
TBOpYCCTBA B obsacTu TCOPUHU U IIPAKTHYECKHUX ledIlO)I(eHl/Iﬁ XHUMHH, IOMOI'atOT BbIITYCKHHKY
OPUEHTHPOBATLCS B OOLICCTBEHHO M JIMYHOCTHO 3HAUYUMMBIX MpoOiieMax, CBSA3AHHBIX C XUMHEH.
KPHTHYECKH OCMBICIIMBATDL Hl-I(l)OpMaI_II/HO H IIPpUMEHSTH ee JUISI ITOITOJTHCHH 51 3HAHHUH. PeLICH M3
HHTCJUICKTYAIbHBIX W SKCIICPUMEHTAJIbHBIX HCCIICAOBATCIIbCKHUX 3a/ady. B LEJIOM COJIEpIKaHHe
yuebHoro npejamera « XMMHUs» JIaHHOTO YPOBHS U3yUEHHS] OPUEHTHPOBAHO HA (POPMHUPOBAHHE v
00y4aloIMXCsl MUPOBO33PEHUYECKOM OCHOBBI JUIsl MOHUMaHUS (PUIOCO(CKUX MACH. TaKMX KaK:
MaTePUAIbHOE €IHHCTBO HEOPraHUYECKOI0 U OPraHM4eckoro Mupa, 00yCcJIoBIECHHOCTh CBOHCTB
BELECTB UX COCTABOM M CTPOECHHUEM, [103HABAEMOCTh HIPUPOHBIX SBJICHHH ITYTEM IKCIIEPUMEHTA
M peulieHMs NPOTHBOPEUYHH MEXKIy HOBBIMH (DAKTaMH M TEOPETHUYECKMMH [PEIINOCLUIKAMH.
OCO3HAHME POJIM XMMHH B PELICHUH IKOJIOIHYECKMX IpobieM, a Takike npodiem cbepexenms
YHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMs HOBBIX TEXHOJIOMUH H MaTepHalIOB.

B nuade peuieHds 3a1ad BOCHHMTAHMS, pPa3BUTH M COLMAIM3ALMK  00Yy4alOLIMXCs
MPUHATBIE [POrpPaMMON 110 XUMHMM IOJIXOJBI K ONPEIETIEHUIO COAEpIKaHWs W [1OCTPOCHHS
npeamMeTa npejlycMaTpuBaioT (JOPMHPOBAHME YHHUBEPCATIBHBIX yYeOHBIX ACHCTBHH, HMEIOLINX
Ha30BOE 3HAYEHME JIJIsl Pa3JIMYHBIX BUJIOB JESTENILHOCTH: PEIIEHHUs 11pOOJIeM. IIOHCKA, aHaln3a u




00paboTkH  MHPOPMALUMM. HEOOXOMMMBIX  JUIs NPUOOPETEHHsT  OIbITA NPAKTHYCCKOH
HCCJIC/I0BATENILCKOH ACATENILHOCTH, 3aHUMAIOLIEH BAYKHOE MECTO B 103HAHHH X UMMM,

['naBubivu nenmsiMu u3yuedus npeamera «Xumus» Ha 6a30BOM yposue (10 =11 ki)
SABJISIOTCSI

* (opMHMpOBAHHE CHCTEMBI XHMHYECKHX 3HaHMU KaK BayKHCHILCH COCTaBJISIOLICH
CCTECTBCHHO-HAYYHOH KapTHHBI MHPA. B OCHOBE KOTOPOMH JIEKAT KIIOUEBLIE OHSITHS.
(pynnamenTanbHble 3aKOHBI M TEOPHUM XHMHH, OCBOCHHE S3bIKA HAyKH. YCBOEHHE M
MOHMUMAHHC  CYHNIHOCTH JIOCTYNHBIX OOOOLIEHHH MHPOBO33PEHYECKOrO  XapakTepa.
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS:

* (opmupoBanue ¥ pa3BUTHE MPEJCTABIEHUH O HAYYHBIX METOIAX MO3ZHAHHS BELLECTH i
XHMHYCCKHX PeaKUni. HEOOXOAMMBIX /Ul MPHOOPETCHUs yMEHHH OPHEHTHPOBATLCS B
MHPE BELICCTB U XMMHYECKHUX SBJICHUH, MMEIOIIMX MECTO B [IPUPOJIE. B IPAKTHUYECKOI H
MMOBCE/IHEBHON JKU3HH;

® Pa3BUTHEC YMEHUH W CIHOCOOOB JIESTENLHOCTH, CBSA3aHHBIX C HAOMIOJACHHEM W
OOBACHCHMEM XMMHYECKOrO OKCIIEPHMEHTA, COOJIONCHHEM [IPaBHI  Oe30MacHoro
00pallleHUs ¢ BELIECTBAMH.

[pu usyuennu npeamera « XuMHSL» JOMMHUPYIOLIEE 3HAYCHHE HPHOOPETAIOT TAKUC LIC/IH
M 3a/la4M, Kak:

ajantaius - o0y4alolUXess K - YCNOBHAM — IHHAMHYHO  Pa3sBMBAIOLIErOCSH — MUpA.
(opMupoBaHME MHTEIEKTYyaAIbHO pAa3sBUTOH JIMUHOCTH, TOTOBOH K caMm000pazoBaHuio.
COTPY/IHHYECTBY,  CAMOCTOATC/IBHOMY —IMPHHSTHIO TIPAMOTHBIX DEIICHHH B  KOHKPETHDBIX
KM3HCHHBIX CHTYalMsIX. CBA3AHHBIX C BELIECTBAMM H HX IPUMEHEHHUEM

(popmupoBanue y 00ydarommxcs KIIOYEBBIX HABBIKOB (KJIIOYEBBLIX KOMICTCH M),
HMCIOLIUX YHUBEPCAIbHOE 3HAYCHUE JUISl PA3JIMYHBIX BUJIOB AEATEILHOCTH: PEILCHUS IPOOIEM.
noucka, aHaiMza M 00paboTkM MHGPOPMAIMH, HEOOXOAUMBIX Ui NPHOOPETEHHs OllbITa
JACATEJILHOCTH, KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWM XMMHH, a TAK)KE JUISl OLEHKH C
HO3MIMI 9KOJIOrHYECKOi 0e3011aCHOCTH XapaKTepa BIHAHUS BEIECTB H XUMHUECKUX [POLECCOB
Ha OpPraHu3M 4YeJIOBEKa U IIPUPOIHYIO Cpejly:

Pa3BUTHC MO3HABATC/IbHLIX MHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTCH
00yyalomxcs: CrocoOHOCTH CaMOCTOSATENBHO MPHOOPETATh HOBLIE 3HAHMS 110 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIONIB30BATh COBPEMEHHbBIE HH(OPMALIHOHHbIC
TEXHOJIOPHH JUIsl TOMCKA U aHaiu3a y4eOHOH M HayUHO-TIOMYJIIPHON HH(DOPMALIMH XUMHYECKOIO
coJiepIKanmsi;

(popmupoBanue 1 pa3BUTHE Y 00YUAIOLIMXCS aCCOLMATHBHOIO U JIOTHYECKOTO MBIIIICHHUSI.
HabOATEIbHOCTH,  COOPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIE OCODEHHO HEOOXOJMMbL. B
YACTHOCTH. IPH IJIAHUPOBAHUM U IIPOBEICHUM XUMHYECKOro 3KCICPUMEHTA;

B yuebnoMm nnane cpeanero obmero obpazopanus npeamer «XuMusi» 0a30BOIro ypoBisi
BXOJIMT B COCTaB MpeameTHoi o0nactu « EcTecTBEeHHO-HAYUYHBIE NIPEMETBI.

Megepanbubiii 0a3HCHbIH y4eOHBIA maH Adsi ofpa3oBaTelbHbLIX yupexaenuit Pd

npejycMmarpuBaeT oOs3aTenpHoe H3ydeHue Xumuu B 10 kimacce | uyac B Hememo u | yac

BapMaTUBHAs YaCTh (LUKOJIbHBIM KOMIIOHEHT), YTO COCTaBJISIeT 2 yaca B HeJelto. Bcero 68 yacos

B I'OJl.




COAEPKAHUE OBYUYEHUS
10 KIIACC

OPI'AHUYECKASI XUMUS

Teopernyeckue 0CHOBbI OPraHUYeCKOH XHMHHU

[IpeameT oprannyeckod XUMUH: €€ BOSHUKHOBEHHME, Pa3BUTHE W 3HAYCHHUE B MOJYUYEHHH
HOBLIX BEILECTB U MaTepuasor. Teopus cTpoeHMst opraHudeckux coeunenuit A. M. bytieposa.
e¢ ocHoBHbIe mojiokeHus. CTpyKTypHble (OPMYJIBI OpraHM4ecKux BeuiecTs. lomosiorus.
u3oMepus. XuMUUeckas CBsi3b B OPraHMUYECKUX COAMHEHHUSAX — OJIMHAPHDIE U KPATHbIC CBSA3H.

[lpeacrapienne o  kiaccupukauyd — opraHuyeckux  Bewiects.  Homenknarypa
OpraHMyecKux COCJAMHEHUIN (cHUCcTeMarTuyecKas) M TPUBHAIbHBIC Ha3BaHUA BayKHCHLIINX
NpeJICTaBUTENICH KIaccoB OpraHuYeCKUX BEILECTB.

JKCHEPUMEHTAILHBIC METO/IbI U3YUEHHUsl BELUECTB M WX IIPEBPALIEHMIT: O3HAKOMIIEHHE C
oOpa3ilaMd OpraHMyecKUX BELLECTB M MaTepHajlaMH Ha X OCHOBE. MOJCIMPOBAHHC MOJICKY!I
OpralMyeckux  BELIeCTB, HaOMIOAEHHE M OINMCAHHUE JEMOHCTPALMOHHBIX — OHBITOB 110

IPEBPALIEHHIO OPrAaHUYECKUX BELIECTB IIPH HArpeBaHUHM (IUIaBJIEHHE, 00YIIIMBAHHE U FOPEHHME).

YraeBoaopoabl

AJIKaHbl: COCTaB W CTPOEHHE, TOMOJIOTMYECKUH psiA. MeraH W 5TaH — NpoCTeHiIne
pe/ICTaBuTeN  ajikaHoB: (U3HMYECKHE M XHMHYECKHE CBOMCTBA (pCakiMu 3aMelleHMs H
ropetins). HaX0KJICHUE B IPUPOJIE, MOJIyYEHHE H IPUMEHEHHE.

AJIKEHDBI: COCTaB M CTPOCHHE, FOMOJIOIMYECKHUH psil. DTUJIEH W NPOIKJeH — NPOCTeHIne
MpEJCTaBUTENIM AJKEHOB: (DU3MYECKHE M XHMHUYCCKHE CBOHCTBA (peakiu [HAPUPOBAHMSL.
rajloreHUPOBAHMs, TH/paTallii. OKUCICHHs U OJMMEPU3alllK ). OJYYEHHE U IIPUMCHCHHUE.

Ankaauenbl: Oyraaued-1,3 u MeTunOyraaues-1,3: CTpoeHHe. BaKHEHIINEC XHMHUYCCKHE
cBoCTBA (peakius noumepusanuu). [lonyyenne CHHTETHYECKOTO KayuyKa M Pe3HHbI.

AJIKMHBI: COCTaB M OCOOGHHOCTH CTPOEHMs, TOMOJIOTHUCCKMH psil.  AlCTHICH —
NPOCTEHIINI NPeICTaBUTeNb AIKHHOB: COCTaB, CTPOEHHE. (PU3MUECKHE M XUMHYCCKHE CBOICTBA
(peakiyMu rUPUPOBAHHS. TaJIOTeHUPOBAHKs, THAPATALMH, TOPEHHUSI), OJTyYEHNE U IPHUMEHCHHE.

Apenbl. Benzon: cocTtaB, cTpoeHue, (U3UYECKME M XHMHUYCCKHE CBOHCTBA (pCaKiMu
raJoreHMpoBalns W HUTPOBAHMS), HOJYYEHHE M NpPUMEHEHHE. Toryon. cocmae. cmpoenue.
(huzuveckue u Xumudeckue ceOUCmed (PeaKyuu 2a102eHUPOSAHUL U HUMPOGUHUSL). NOJYHEHUC U
npusenenue. Tokcuunocts apeHOB. ['eHeTHYecKas CBs3b MEKIY YIJIEBOAOPOJLAMH,

NpruHaJIC/KalllMMU K pas3jiMvHbIM KJlaCCaM.

[IpupoiHbIe MCTOUHMKH YIIIEBOAOPOJIOB. IIPUPOIHBIH a3 U MONYTHbIC HE(TAHBIC ra3bi.
Hegro u eé npoucxouenne. Crocobbl nepepaloTKM HEMPTH: TEPErOHKA.  KPCKHHT
(TEPMUYECKHMIL. KATaTMTHUECKHiT), THposu3. IIpoayKThl nepepaboTku HeTH, HX NPUMCHEHHE B
[POMBILIJIEHHOCTH U B ObITY. KaMEHHBIH yrojib ¥ NPOIYKTbI €ro IepepaboTKH.

JKCIIEPUMEHTAIbHBIE METOZBI H3YUYEHHMs BEIIECTB W UX MPEBPALICHUH: O3HAKOMJICHHC ¢
o0pasiaMy M1acTMace. KayuykoB H pesunsl, komiekuun «Hedro» u «YToib». MOJEIMPOBAHHE
MOJICKYJl  YIJICBOJOPOAOB M raJOreHONpPOM3BO/HbIX. IPOBE/ICHUE [IPAKTHYECKOH paboThl:
[oJlyyeHne STHICHA U U3yYEHHE Er0 CBOUCTB.

Pacuérnble 3aj1a4u.




Boluucienust 1mo  ypaBHEHHIO XUMHUYECKOI peakuuu (Maccel. 00BEMA. KoJMuecTsa
MCXOLHOTO BEIIECTBA MIIM NPOAYKTA PEAKLHH MO H3BECTHBIM Macce. oGbEMY. KOJIMYECTBY
OAHOIO M3 HCXOJHBIX BEILECTB HIIK MIPOJLYKTOB PEAKLIMH).

Kuciopojconep:kamume opranngeckue coeiunenms

[pesieiibrpie  onHOATOMHBIE CHUPTHL. MeETaHON M TAHOI: CTpoeHHEe. (PH3HUCCKHE M
XHMHYCCKHE CBOWMCTBA (PeakiMH € aKTMBHBIMH METAUIAMH. FajloreHOBOAOPO/IAMH. rOpeHMe ).
npumenHerne. Boaopoabie cBa3H MexIy MOJIEKY/IaMu CIMPTOB. JleHCTBHE METaHoMIa 1 HTalola
Ha OPraHu3M yesloBeka.

MHOroaToMHble CHMPTBHL. DTHICHIJHKOIb U DJIMIEPUH:  CTPOEHHUE. (DH3HYECKHE U
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEOYHBIMH META/UIAMHU, KAYEeCTBEHHAs peaxuus Ha
MIOrOaToMHbie  criuptel). /Jlelicteue Ha opranmsm uenoseka. lIpumenenue [JIMLEPHHA W
ITHIICHITIMKOJISI.

Derosi: CTpoeHHe MONCKYIbI, (PU3MYECKHE M XHMHYECKHE CBOMCTBA. TOKCHUHOCTL
¢penouna. [lpumenenue penona.

AJNBJICTHABL 1 Kemonbi. DOPMaNbAErHi, auETANbAErHI: CTpPOEHHE. (H3MUECKHE W
XHMHYCCKHE CBOMCTBA (PEaKLMH OKHCICHHS M BOCCTAHOBJICHHS. KAYeCTBEHHbLIC PEaKiiii).
OJYyUYE€HHE U NPUMEHEHHE.

OHO0OCHOBHBIE Npe/e/ibHble KapOOHOBBIE KUCIOTEL. MypaBbMHas W yKCYCHAsI KHCIOTHI:
cTpoeHue. pu3HUECKHe U XMMHYECKHE CBOMCTBA (CBOIiCTBA, OOIIME /UTs Kilacca KMCIIOT. peakiiis
JTepU(uKalmK), nojlydyeHHe u mnpuMeHeHue. CTeapuHOBAas M OJICMHOBAS KHCIOTHI KAk
IIPE/ICTABHTEININ BBICLUAX KapOOHOBBIX KHMCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBLIX KHCIIOT.
UX Molollee JeHCTBHE.

CuiokHble 2(pUpbl Kak NPOM3BOAHBIE KapPOOHOBBIX KHCIOT. [MIPOIN3 CHOKHBIX H()HPOB.
AKupor. 'naponns xupos. [Ipumenenue xupoB. bruosoruyeckas poib skupos.

YrieBoibl: COCTaB. KilacCH(UKAIHS YTIIEBOJOB (MOHO-, I~ W NojiMcaxapuibl). [okosa —
NPOCTCHILMIA MOHOCAXapul: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbL, (PM3HUECKME M XMMHUECKHE
cpoiicTBa (B3auMoJeHCTBUE C rujapokcuaoM Meau(ll), okucieHne ammmadHbIM  pacTBOPOM
okcuaa cepebpa(l). BoccraHoBnenue, OpoiKEHME TJIIOKO3bl). HAXOMIEHHE B [PHPO/IC.
npumeHeHue. dbuonornyeckas posb. Porocuntes. Ppykrosa Kak H30MEP IIIOKO3bI.

Kpaxman v uennosnosa kak npupojHsie nonumepbl. CTpoeHHe Kpaxmaia M HeoN03bI.
@Dusnueckue U XHMHYECKHE CBOWCTBA Kpaxmaia (THAPOJIN3, KAYECTBEHHAS PEAKIMs C HOAO0M ).

DKCIEpUMEHTAIIbHBIE METOJ(bl M3Y4YCHHS BELIECTB M HX IMPEBPAIICHHI: IPOBEICHHC.
HaOJIIOJICHHE W OIMCAHME JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB. Ka4yeCTBEHHbIC
pEaKiMK OJIHOATOMHBIX CIUPTOB (OKHUCICHUE HTaHONa OKCuaoM wmeau(ll)). mMHoroaromibix
CHUPTOB (B3aMMOJEHCTBUE TIiMIepuHa C rugpokcuaoM Meau(ll)), anpierupos (oxucienue
aMMHayHbIM pacTBOpoM okcuaa cepebpa(l) u ruapokcumom wmeau(ll). Bzaumoseicrsuc
Kpaxmaja ¢ HOJOM), IPOBEJCHHE IIPAKTUYECKOH pabOThl: CBOMCTBA pacTBOpa YKCYCHOI
KHCJIOTBI.

PacuérHble 3aaaun.

BpryucieHus 1no ypaBHEHMIO XHUMMYECKOW peakuuu (Maccbl, OOBEMA. KOJIMYECTBA
HCXO/JHOMO BEIIECTBA MJIM IPOJAYKTA pEeakIMM M0 M3BECTHbIM Macce, 00bEMY. KOJIMYECTBY
O/IHOTO M3 MCXO/IHBIX BELUECTB UM MPOJYKTOB PEAKLIUHU ).

A30TcojIepKalllie OPraHHYECKUE COCMHEHHUSI.

AMMHOKHCIOTBl  Kak aMmdoTepHble opraHuyeckue coeauHeHus. Dusnyeckue u
XMMHUECKHE CBOMCTBA aMHMHOKHCIIOT (Ha IHpuUMepe IyMiuHa). buonoruueckoe 3HaveHHe

amMmuHokucioT. lenTuapl.




benku kak nmpuposHble BBEICOKOMONIEKYISIpHBIC coejuHenus. [lepBuunas. propuunas w
TpeTuuHas CTpykTypa OesnkoB. XHMHUYECKMe CBOMCTBA OJIKOB: TIHJIPOJIM3. JeHATYPallus.
KaueCTBEHHbIC peaKLiMK Ha OCJIKH.

JKCIepPUMEHTAIbHBIC METOIbl M3yUEHUS! BELLECTB M MX IpeBpallieHuit: HaOItoJAeHHe U
OlMCAHUE JIEMOHCTPALMOHHbBIX OIBITOB: JIeHATypalusi OCJIKOB IpH HarpeBaHMH. LBETHLIC
peakunu OeKoB.

BoicokomolieRryasiptble coeiMHEeHUst

OCHOBHbIE TMOHSTHS XHMHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH: MOHOMEpP. [OJUMED.
CTPYKTYpHOE 3BCHO. CTENEHb IIOJHMEpPHU3alluH, CpelHsst MoJieKyispHas Mmacca. OcCHOBHbIC
METO/IbI CHHTE3a BBICOKOMOJICKYJISPHBIX COEAMHEHUIN — [TOJIMMEPU3ALIUS U NTOJIMKOHIEH AL,

DKCHEPUMEHTAIILHBIC METOABI U3YUEHHs! BELIECTB M MX MPEBPALICHHI: O3HAKOMIIEHHE C
00pasiaMu HPUPOJAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MesKripe/IMETHBIE CBA3H.

Peanuszanus MEKIPEJAMETHBIX CBSI3€H MPH M3YYCHHH opraHuyeckoil xumuu B 10 kiacce
OCYLIECTBIISIETCS. Yepe3 MCIOJIb30BaHHE KakK OOIIMUX eCTeCTBEHHO-HAYUYHBIX MOHATHH. TaK M
MOHATHIH. SBJISIOLIMXCS CHCTEMHBIMM JIJIsL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOIO LIHKIA.

OOLIMe eCTEeCTBEHHO-HAYYHbIE TOHSTUS: SBJICHHME, HAy4HbIH (aKT. rUIoTe3a. 3aKoH.
TCOpHs. aHaliW3, CHHTE3. KiacCH(UKALMs, IEPUOJAUYHOCTb, HAOMOACHHE.  H3MEPCHHC.
IKCHEPUMEHT. MOJIETIMPOBAHHE.

dusmka: MaTepus, YHEPIUs, Macca, aToM, NIEKTPOH, MOJIEKY/IA, SHEPIETHYECKUH YPOBCHb.
BEIECTBO. TEJN0, 0OBEM. arperarHoe COCTOSIHUE BELIECTBA, (PM3HUECKHE BEIMYMHBLI U ¢/IMHHUILDbI
MX H3MEPCHHUSI.

Buosiorusi: Kjierka., opraHusM, oGuocdepa, oOMEH BELIECTB B OpraHusme. (orocumres.
OMOIIOMMYECKH aKTUBHBIE BellecTBa (0eKU, yrieBO/Ibl, KHPbL, (PEPMEHTDI).

["corpadus: MUHEPAIIbI. FOPHBIE TIOPOJIbL, MOJIE3HbIE HCKOMAEMbIE, TOILIMBO. PECYPChI.

TexXHOIOrus: MUIEBDIE MPOLYKThI, OCHOBBI PAllMOHAILHOIO MHTAHM, MOIOLIME CPE/ICTBA.
JIEKApPCTBEHHbBIC ¥ KOCMETHUYECKUE IPENaparhl, MaTepUaibl U3 HCKYCCTBEHHbBIX W CHHTECTHYCCKHX
BOJIOKOH.




[VIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS [TPOI'PAMMBI 10 XMW
HA BA30OBOM YPOBHE CPEJIHEI'O OBILEI'O OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJbTATDI

®roc COO ycranasnusaer TpeGoBaHus K pe3yJjibTataM OCBOCHMsI 0OYUYAIOIHMHCS
pOrpaMM cpesiiero o61ero 06pa3oBaHust (JIMYHOCTHDBIM. METANPEMETHBIM U TPCAMETHbIM ).
Hayuno-merosnueckoii  ocHoBOM s pa3paboOTKH IIAHUPYEMBIX PE3YILTATOB  OCBOCHMUS
POrpamMmM cpejiHero oouiero 00pa3oBaHus ABISIETCSI CHCTEMHO-/ICSTEIEHOCTH b OJIXO/I.

B coorBercTBUM ¢ CHCTEMHO-IESTENBHOCTHBIM MOAXOZOM B CTPYKTYPE JIMYHOCTHbIX
PE3Y/ILTATOB  OCBOCHHMs mnpeaMeTa «XHMHsS» Ha YPOBHE CpPEJIHEro 0o0LIero obpazosatis
BBIJICTICHBI CJIEIYIOLIHE COCTABISIOLIHE:

OCO3HAaHHE 00YYAIOIMMHCA POCCHICKOM TPaXIAHCKOH HAEHTHUHOCTH — FOTOBHOCTH K
CaMOPA3BUTHIO. CAMOCTOSITE/ILHOCTH U CAMOOIIPE/IEICHHIO;

HaJIMYKHEe MOTHBALMU K 00YYEHHIO;

HCJICHANPABICHHOE Pa3sBUTHE BHYTPEHHUX YOCKACHHH JIMYHOCTH HAa OCHOBE KJIIOYCBLIX
UCHHOCTEH W HCTOPHYECKHX TPajULuil 6A30BOM HAYKH XUMHHK;

I'OTOBHOCTBL M CHOCOOHOCTh OOYYaIOLIMXCsl PYKOBOICTBOBATLCS B CBOGH JICSTClbHOCTH
HCHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, IPUCYIIMMH LEJIOCTHOH CHCTEME XHMHUYCCKOIO
o0paszoBaHusi:

HAIAYUC TIPABOCO3HAHMS IKOJIOTHYECKOM KYJIbTYpPhl M CIHOCOOHOCTH CTABMTHL ILEJIH U
CTPOMTH JKH3HEHHbIE TJIaHbI.

JInunocrupie pesynerarel ocBoeHMs mnpeaMera «XHMHS» JOCTHIAIOTCS B CIMHCTBE
yucOHOH M BOCHMUTATENILHOH  JIEATEIBHOCTH B  COOTBETCTBMH  C FYMaHUCTHUCCKHMH.
COLUMOKYJbTYPHBIMH.  IyXOBHO-HPAaBCTBEHHBIMHM ~ LEHHOCTSIMH M MJICAIAMH  POCCHICKOTO
FpaIaHCKOro oOIIeCTBa, NPUHATHIME B OOLIECTBE HOPMAMM M [PABHJIAMH [1OBC/ICHHS.
CIIOCOOCTBYIOLIMMHA MPOLECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOIO CTAHOBICHMsI
JIMYHOCTH 00YyUarOIIHXCS.

Jlndnocripie pesynprarhl ocBoeHHs mpeaMera « XMMHS» OTPaKaioT c(poPMUPOBAHHOCT
ONbITa TMO3HABATC/ILHOH M NPAKTHYECKOH JIEATENLHOCTH O0YYalOLMXCs [0 peaiu3aliii
IPHHATBIX B 0O0LLECTBE LLEHHOCTEH, B TOM YMCIIE B YACTH:

1) rpamxaancKoro BoCnuTaHusi:

0CO3HAHUS 00YYAIOLIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEI. YBAKEHMS! K
3aKOHY M MPaBONOPSAKY:

IIPEJICTABJICHHs. O COLMAJbHBIX HOpMax M IMpaBujlaX MEKIMYHOCTHBIX OTHOLLCHHI B
KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENIBHOCTH MPU CO3JIaHUM YYEOHDIX MPOEKTOB.
peuleHuy yueOHbIX U N03HABATE/IBHbBIX 3a/1a4, BHITOJIHEHHH XUMHYECKHX YKCIIEPUMEHTOB:

CIOCOOHOCTH IOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHHSI, JIOTHKY H apryMEHThI JAPYIHX
[IPH aHAJIM3€E Pa3IMYHbIX BUJIOB YYeOHOM JI€ATEIIBHOCTH;

2) HATPHOTHYECKOr0 BOCIIHTAHHUS:

IICHHOCTHOIO OTHOLIEHHS K HCTOPHYECKOMY M HAyuyHOMY HACJE/HIO OTCUCCTBEHHOI
XMMHH:

yBa/KEHHs K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPHUM M NPAKTHUYECKOrO HPUMEHEHHS
XHMHH. OCO3HAHHS TOrO. 4YTO JOCTH/KEHHS HAYKH €CThb PE3yJbTaT JIHTEJIbHBIX HaOJIIO/ICHHI.
KPONOTIMBBIX DKCIIEPUMEHTAILHBIX IIOUCKOB, IIOCTOSIHHOIO TPYy/Aa YYEHBIX U PAKTHKOB!




MHTEPECA W [I03HABATENIbHBIX MOTHBOB B MOJYYEHMH H [OCHE/YIOLIEM
aHaju3e MHQOPMALMK O NepelOBbIX TOCTUKEHHAX COBPEMEHHON OTEYeCTBEHHOI]
XUMUH;

3) AyXOBHO-HPABCTBEHHOr0 BOCIHTAHHMS:

HPAaBCTBEHHOIO CO3HAHUS, ITUYECKOrO MOBEACHUSI:

CIIOCOOHOCTH OLIEHMBATH CUTYALUMM, CBA3AHHbBIE C XMMHUUYECKUMHM SIBJICHHSMH.
W TNIPUHUMATDH OCO3HAHHBIC PEILCHHS, OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHbIE
HOPMbl U LIEHHOCTH;

FOTOBHOCTH OLCHWBATL CBOE IIOBEJEHHME W IOCTYIKH CBOMX TOBAapHIlE ¢
MO3MLMH HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCHEACTBHII THX
[IOCTYIKOB;

4) (popmupoBaHusi KYJbTYPbI 310POBbS:

MOHWMaHKWs  LEHHOCTeH 340poBOro M GesomacHOro obpasa  KH3HH.
HEOOXOLAMMOCTH OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY (DM3HUECKOMY M
NICUXHYECKOMY 3/I0POBBIO;

cobiosieHnst npaBuil  6€30IaCHOTO OOpAIUEHUs C BElIeCTBAMH B ObITY.
ITOBCC/IHEBHOM JKU3HHU U B TPY/IOBOM JESATENLHOCTH;

MOHMMaHKUS  LUEHHOCTH TMPaBHJl HWHIAUBUAYATBHOTO M KOJJIEKTHBHOI'O
0e30MacHOro NOBEACHMs B CUTYALMAX, YTPOKAIOLIMX 340POBBIO M JKH3HH JIO/IEN:

OCO3HAHMsl MOCJICICTBUM W HENPHUATUA BPEIHBIX MPUBBIYEK (YrOTpeGieHMs
AJIKOroJisl, HapKOTUKOB, KYpPEHHS );

S) TpyaA0BOro BOCIHUTAHHUS:

KOMMYHHKaTHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCClIE10BATENbCKOM
JCSATENILHOCTH,  OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOH M JAPyrux  BHaax
JIe5ITeNIbHOCTH;

YCTaHOBKM Ha aKTMBHOE YYaCcTH€ B pELUEHWM TMpPaKTHUYECKHUX 3ajad
COLMaNIbHON HalpaBJIE€HHOCTH (B paMKaX CBOETO KJlacca, IIKOJIb);

MHTEpeCa K NPaKTUYECKOMY M3Y4YEHHUIO NMPO(ECCUil pa3iMuHOro poja, B TOM
4KCJle Ha OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH MO XMUMHHU;

yBaKeHHs K TpyLy, JIOAAM TPyAa U pe3ysbTaTaM TPYIOBOH JAeSTEIbHOCTH:

FOTOBHOCTM K OCO3HAHHOMY BbIOOPY HHAMBUAYAIbHOHW TpaeKTOpPHH
obpazoBaHus, Oyayuied npodeccMd M peajin3allid COOCTBEHHBIX IKM3HEHHbBIX
[JIAHOB ¢ YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U
norpeOGHOCTEN 001LIecTBa;

6) PKOJIOrHYECKOro BOCIHTAHHS:

IKOJIOFMYECKH 11e1€C000pa3HOro OTHOLUEHUS] K TMPUPOJE, KAaK HMCTOUYHUKY
CYLLIECTBOBAaHMS KU3HU Ha 3eMIIe;

NOHUMAHMs T17100aJbHOrO XapakTepa 3KOJIOIMYECKHUX MpoOJIeM, BIIMAHMA
IKOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE IIPUPOJHON U COLMAIBHON CPEJIbI;




OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIB30BAHMS JOCTHIKEHHH XUMUM JUIsl PELUCHHUS BOT pocoB
paloHalIbHOTO IIPUPOJIONOIb30BAHUS;

AKTHBHOIO HENPUSATHS JICHCTBUH, NMPUHOCSIUMX BPEJ OKPYIKAIOLICH PHPOIHONH Cpejie.
YMCHHMsI TIPOrHO3UPOBATH HEOJIArONpPUATHBIE 3KOJOTHYECKHE MOCIE/ICTBHS [1PE/TPUHUMACM bIX
JICHCTBMH M MpeoTBpallaTh UX:

HAJIMYUs  PAa3BUTOIO IKOJOIMYECKOIO MBILUIEHHUS. JKOJIOTMYECKOH KYJIbTYPbL. OIbITaA
JICSITCIILHOCTH  9KOJIONMYECKOH — HANpaBICHHOCTH, YMEHHs pPYKOBOJACTBOBATLCH MMM B
no3HaBaresibHOW, KOMMYHHKATHBHOM M COLUMAIIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
IIPOTHBOCTOSTH MC0JI0IHH XeMo(oOuu;

7) HEHHOCTH HAYYHOI0 [103HAHHUSA:

C(hOPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHs HAYKH M OOLIECTBEHHOM IPAaKTHKH;

MOHUMaHKs crneuM()UKM XUMHM KaK HayKH, OCO3HaHWsi €€ poJii B (hOpMHPOBaHUM
palMOHaJIbHOIO HAY4YHOI'O MbIILJICHHS, CO3/IaHUHU 1I€JIOCTHOTO HpEJCTaBICHUsI 00 OKPy/Kaioliem
MHpEe KaK O €IMHCTBE IPHPOJbI U YEJIOBEKA, B IO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTCH
peteHuu npodIeM CoXpaHeHUs IPUPOJHOrO PAaBHOBECHSI;

yOeuIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMMH JUISl COBPEMEHHOM [MBHIIM3AIMKU: B &
I'YMAHHCTHYECKOH HaIPaBJICHHOCTH U BaXKHOW pOJIM B CO3J@aHUM HOBOH 0asbl MaTepHaibHOM
KYJbTYPbl, PELIEHUH [7100abHBIX IPOOJIEM YCTOMUHUBOIO Pa3sBUTHSL YEJIOBEUYECTBA — ChIPLEBOIA.
YHEPreTHYECKOH. MNHIIEBOM M  HKOJOrMYecKOod 0e30macHOCTH. B Pa3zBUTHH  MEIHIMHDI
obOecneyeHH yCIIOBUH yCIEUIHOro TpyAa U 9KOJOrHYeCKH KOM(POPTHON JKU3HM KAK/I0I0 dlleHa
oO1ecTBa:

CCTECTBEHHO-HAYYHOH TPaMOTHOCTH: TMOHMMAaHMSI CYLIHOCTH METOJ0B  [O3HAHMSI.
MCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh [10J1y4aeMble 3HAHMS JLUIs
aHajimza U OOBSCHEHMsI SIBICHUH OKPYXKAIOLIEr0 MHUpa U HPOUCXOIALLMX B HEM H3MEHEHHH.
yMEHMs JiesiaTh 000CHOBAHHbIE 3aKTIOUSHUs] Ha OCHOBE Hay4YHbIX (haKTOB U HMEIOLIMXCS JaHHbIX
C LEJIBLIO MOJIYYEHHUsl JOCTOBEPHbIX BHIBOJIOB:

CHOCOOHOCTH CaMOCTOSITENILHO HCIOJIL30BaTh XUMHUYECKUE 3HAHUs [UTsl peteHus npodiiem
B peajibHbIX JKM3HEHHBIX CUTYALUAX;

MHTEpECa K MO3HAHUIO U UCCIIEI0BATENILCKOM AEATEIbHOCTH

FOTOBHOCTH M CIIOCOOHOCTH K HENMpEephIBHOMY OOpa3zoBaHMIO U CamMO0Opa3’oOBaHMIO. K
AKTHBHOMY [OJYYCHHIO HOBBIX 3HAHUH IO XUMHM B COOTBETCTBHHM C JKH3HCHHBIMH
noTpeOGHOCTIAMHU:

uHTepeca K OCOOEHHOCTSM TpyAa B  pasiuuHbiX  chepax  NpoPeccHOHAIbHOI
JICHTEIILHOCTH.

METANPEIMETHBIE PE3YJIbTATbI

MeTanpe/MeTHbIE pe3yJbTaThl OCBOEHUSI ydyeOHOro mpeamera «XuMus» Ha ypoBie
cpejinero obuiero oopa3oBanus BKIKOYAKOT:

3HauMMble U8 (POPMHUPOBAHHST MHUPOBO33PEHMSI OOYYAIOIIMXCs MEWKAUCLMUIIIHHAPHbIC
(MEIKIIPEeMETHbIC) OOLIeHAY YHbIE TTOHSITHS, OTPAKAIOLIME LETOCTHOCTL HAy HOH KapTHHbLI MHPA
W clCUU(UKY METOIOB [O3HAHMS, HCIIOJIB3YEMBIX B CCTECTBEHHBIX HAyKaX (MATCpPHs. BELICCTBO.
SHEPrusl. ABIEHHUE. MPOLECC. CHCTeMa, Hay4HblH (hakT, MPUHLMIL TUIOTE3a. 3aKOHOMEPHOCTD.
34KOH. TEOPHUs. UCClieoBatne. HaOIIOAEHHE, M3MEPEHHE, IKCIICPUMEHT U JIDYTHE):



CIOCOOHOCTH YHUBEPCAIbHBIE yueOHble AeHCTBUS (IT03HABATE/ILHBIC. KOMMYHHKATHBHbIC.
peryisTuBHbie).  obecnieunsalomue  popMupoBaHHe  (GYHKUMOHAIBHON  IPAMOTHOCTH it
COLMAJIbHOH KOMIETEHIIMHU 00YYarOLIMUXCSL;

00YHAIOUIMXCA  MCIOJIL30BAThE OCBOCHHBIE MEKAMCLHMIIHHAPHDIC. MHUPOBO33PCHYECCKHE
3HAHKA M yHHBEPCAJIbHbIC yueOHbIe IEHCTBUS B HO3HABATEIBHON U COLMAILHOM IIPAKTHEKE.

MeTanpejMeTHBIC ~ Pe3y/bTaThl OTPAKAIOT OBJAACHME YHUBEPCAILHLIMH  y4eOHBIMH
03HaBaTe/IbHbIMH, KOMMYHMKATUBHBIMU U PErYJISITHBHLIMU JAE€HCTBUSIMM.

OsJiajiene ynuBepcajibHbIMH yu4eOHbIMH M03HABATEbHbIMH ACHCTBHSIMI:

1) 6azoBbie Jornyeckue aeHcTBUA:

CAMOCTOSITENILHO  (pOPMYJIMPOBATh M aKTyalH3HpPOBATHL [POGIEMY. BCECTOPOHIE ¢f
paccMaTpUBaTh:

ONpeJNessITL eI JCSTEeNbHOCTH, 3ajiaBas INapaMeTpbl W KPHUTEPHH MX JIOCTHIKCHMSI.
COOTHOCHTDb PE3YJIbTaThl JICATEILHOCTH C IIOCTABJIEHHBIMH LICIISIMU;

UCIIOJIL30BATh MPH OCBOCHHUM 3HAHMH TNPUEMBI JIOTHYECKOIO MBILUICHHUS — BbUIC/STD
XapaKTepHbIC TPU3HAKKH NOHATHH M  YCTaHABIMBAThL HX B3aWMOCBS3b. HCHOJIB30BATH
COOTBETCTBYIOLIME MOHATH /115l OOBACHEHUS OT/ACNBHBIX (DAKTOB H ABJICHHIA:

BLIOMPATHL OCHOBAHMSA W KPHTEPHHM JUIsl KJIACCU(UKALMM BELIECTB M XMMHUCCKUX PEAKILMii:

YCTaHABIIMBATH IPUUYHMHHO-CIICCTBEHHBIE CBSI3H MY M3YUAEMBIMU SIBJICHUIMMU:

CTPOUThb JIOTHYECKHE PACCY)KIAEHUS (MHIYKTHBHBIC, JICAYKTHBHBIE, [10 aHAJIOIHH ).
BBIABIISITL 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PACCMaTPUBAEMBIX SIBJICHUSIX. (DOPMYJIHPOBATEH
BbIBOJIbI M 3aKTHOUYEHHSI:

IIPUMEHSTL B IPOLECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHUH CHUMBOJIMYECKHE (3HAKOBLIC)
MOJIEJIN. IPeoOPa30BLIBATL MOJIC/IBHBIE MTPEACTABICH S — XUMHUECKUH 3HAK (CUMBOJI) 2JIEMEHTA.
Xumuyeckas (opMmyiia, ypaBHCHHE XHMHYECKOHW peakluH — [pU  pelleHud  ydeOHbIX
03HABATE]bHbIX M IPAKTHYECKHUX 3a/ad, NPUMEHSATb HA3BAHHBIC MOIEJIbHBIC [PE/ICTABICHHS
JUIsl BLISBJIEHUS XapaKTEPHbIX IIPU3HAKOB U3Y4YaeMbIX BELIECTB U XUMHUECKUX PEaKiiHii.

2) Da3oBbIC HCCIEA0BATE/IbCKHE AEHCTBHSI:

BJIaJIETL OCHOBAMU METO/I0B HAyUHOT'O MMO3HAHUS BEUIECTB U XMMUUCCKUX PEaKIlHii:

GopMmynupoBaTh LEJM M 3aJA4YM  MCCIICAOBAHHMS, HCIOJBL30BATL OCTABICHHLIC M
CAMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA [MO3HAHUS U OCHOBDI
Jutst (POPMHUPOBAHUSI THITOTE3bI 110 IIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYIK/ICHHI:

BJaJeTh HaBbIKAMM CaMOCTOSITEILHOIO IIJIAHUPOBAHMSI W IIPOBEJUCHMs YUEHHUCCKHX
IKCIICPUMEHTOB. COBEPLICHCTBOBATh YMEHHUs HaOJI01aTh 3@ XOJIOM IpoLlecca. CaMOCTOATEILHO
NPOrHO3HpOBaTL €ro pesysbrar, (opMyJupoBaTh O000OLIEHUS M BBIBOJbl OTHOCHTEILHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEI0BAHUSL, COCTABIATh OOOCHOBAHHbBIH OTUET O MPOJICIIAHHOI
pabore;

npuoOpeTaTh ONbIT YYEHHUYECKOM HCCICAOBATECILCKOM U IIPOEKTHOH JCATEILHOCTH.
NPOSBISATE  CIMIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHHMS
HPAKTHUYCCKUX 3aa4, IPUMEHEHHIO PA3JIMYHBIX METO/I0B I03HAHMUS.

3) pabora ¢ undopmanmeii:

OpPMEHTHPOBATHCS B  PA3IMYHBIX HCTOYHMKAX HMHGQOpPMALMK  (HAYYHO-MONYJIsIpHAs
JUTEpaTYpa  XMMHYECKOTO COJIEpIKaHHs, CIPaBOYHbIE I10co0Ms. pecypebl  Mutepuera).
aHAIM3UPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BHJIOB M (OPM NPEACTABICHHS. KPUTHYCCKH
OLICHUBATH €€ JIOCTOBEPHOCTH U HENIPOTUBOPEYHBOCTh;

(GopMysMpoBaTh 3anpochl M NPUMEHSATH Da3IMYHBIC METObI IPH MOHMCKe M oTOOpEe
urQopmaiini. HeoOX0MMMOM /11 BBITOJHEHHUs yYEOHBIX 3a/1a4 ONPEACIEHHOIO THIIA:




HpUOOpeTaTh ONbIT UCIOJABL30BAHUS MH(DOPMAIMOHHO-KOMMYHHKATHBHBLIX TEXHOJIOIHIH M
Pa3IMYHBIX [TOMCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BbIOMPATh ONTUMAIBHYIO (hOpMYy HpejcTaBiIeHUs UHPOPMALIUHK (CXEMDbI.
rpauku. aMarpaMmbl. TabJMlbl, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAy4YHbIH A3BIK B Ka4eCTBE CpEACTBAa MpH padore ¢ XUMHUCCKOIl
HH(OPMaALMCH: NPUMEHSTH MEKIpeAMETHbIe ((pU3MYeCKMe M MaTeMaTHYECKHE) 3HAKH M
CUMBOJIBL. (hopmyJibl, aGOpeBUaTypbl, HOMEHKIIATYPY:

MCIOJB30BaTh U peodpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISAHOCTH.

OgiajieHue YHHBEPCaAbHBIMH KOMMYHUKATHBHBIMH JeHCTBHSIMU:

3ajJlaBaTh BOMPOCHI 110 CYLIECTBY O0OCY#IaeMOH TEMbl B XOJI€ JMaJIora M/MJIKM JIHCKYCCHHU.
BLICKA3LIBATL ~ MAEH. (POPMYJIMPOBATHL CBOM HPEJUIONKEHMUS] OTHOCHTEILHO  BBINOJIHECHHS
[1Pe/UIOKEHHOM 3a1a4u:

BLICTyATh C IpEe3eHTAlMEeH pPe3ylbTaTOB IMO3HABATENILHON JEATENIBHOCTH. [OJIyYEHHbIX
CaMOCTOSITE/IBHO ~MJIM COBMECTHO CO CBEPCTHHKAMU [PH  BBINOJHEHHH  XMMHYECKOIO
IKCHECPUMEHTA, TPAKTHYECKOH paboThl 110 HCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BELLECTB.
peasin3aiin y4eOHOro mnpoekta M (pOpMyJHpPOBaTh BbIBOJBI [0 pe3yjbTaTaMm [POBEAEHHDIX
HCCIIE/IOBAHMH ITYTEM COMIACOBAHMS O3ULIUHI B X0Jie 00CYKACHUS U OOMEHA MHCHHSAMM.

OBiageHne yHUBEPCAJIbHBIMH PeryasiTUBHbIMH 1€HCTBUAMU:

CaMOCTOSITEJIbHO TJIAHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATEIIBHYIO AEATENbHOCTD.
onpeaessist €€ Uesid M 3aJadd. KOHTPOJIMPOBATH M M0 MEpEe HEOOXOAMMOCTH KOPPEKTHPOBATL
rnpeJuiaraeMbiit aIropuT™ JIeHCTBUH NP BBIIOJHEHUM YYEOHBLIX M MCCIIEOBATE/ILCKHX 3ajay.
BLIOMpaTh HanboJsiee IPPEeKTUBHBIA CrIOCOD UX peLICHHs ¢ YYETOM IOJIyYEHHs HOBBIX 3HAHHH O
BEIICCTBAX M XUMUYECKUX PEAKLMSX;

OCYIIIECTBJIATb ~ CAMOKOHTPOJb CBOEH JEATEJIbHOCTH Ha OCHOBE camoaHajus3a H
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbI

10 KIIACC

[lpeamMeTible pe3ysibTaThl OCBOEHHs Kypca « Opranuyeckas XUMHUs» OTpakKaior:

C(hOpMHPOBAHHOCTL  TPEACTABIEHUH O XHMHUYECKOH COCTABISIIOLICH —eCTECTBCHHO-
HAyuHOll KapTHHBI MHpa, POJM XMMHH B IO3HAHUM SABJICHMH NPUPOJbL. B (OPMHUPOBAHMH
MBIILIZICHHS W KYJILTYPbl JTHYHOCTH, €€ (yHKIHOHAJILHOH IPaMOTHOCTH, HEOOXOAMMOM Jiis
pelienns NPakTHYECKHX 3a1ad M YKOJIOTHYECKM OOOCHOBAaHHOIO OTHOLUCHMS K CBOEMY
3JI0POBBIO U IPUPOIHOH cpejie:

BJIQJICHUE CUCTEMOM XMMHYECKHMX 3HAaHHUH, KOTOpas BKIIOYACT: OCHOBOINOJIAraloimme
NOHATHS (XUMMUYECKHH JJIEMEHT, aToM, JIEKTPOHHAs 000JI0UKa aToOMa, MOJICKYJId. BAJICHTHOCTD.
3JICKTPOOTPHLIATENLHOCT, XMMHYECKas CBfA3b, CTPYKTypHas (opmyia (passépuyras H
COKpAIIEHHAs). MOJb. MOJSApHAs —Macca, MOJISPHbIH  OOBEM,  YIJIEPOAHBIH  CKEJCT.
(yHKIMOHATILHAS TPYIIA. PaiHKaj, H30MEPHs, M30MEPbL, TOMOJIOTHYCCKHE PAJl. FOMOJIOIH.
YIJIEBOIOPO/IbL, KHCIIOPOJL M a30TCOAEPIKAIIUE COCIUHCHHS, MOHOMED, MOJUMED. CTPYKTYpHOC
3BEHO. BLICOKOMOJIEKYJISPHBIC COCJUHEHHS]); TEOPUHU M 3aKOHBI (TEOPHs CTPOCHHMS OPraHHuCCKHX
peiects  A. M. ByriepoBa. 3aKOH COXpaHGHHMs MAacChl BEILECTB): 3aKOHOMEPHOCTH.
CUMBOJIMYECKHIT A3bIK XHMHHM: MHPOBO33PEHUYECKHME 3HAHMs, JICKALLKME B OCHOBC IMOHHUMAHHA
NPUUHHHOCTH M CHCTEMHOCTH XMMHYECKHX ABJICHUH, (PAKTONOTHYECKHE CBEACHHS O CBOMCTBAX.




COCTaBe. MOJyYCHHN M OE3011ACHOM HCTIOIB30BAHUH BaKHEMIIHX OPraHMuecKUX BELCCTS B ObiTy
U IIPAKTHYCCKON JESTEIIbHOCTH YEJIOBEKa;

C(hOPMHPOBAHHOCTH YMEHUH BBISIBIISTE XapaKTEepHbIC MPU3HAKKM MOHITHI. YCTAHABIUBATL
X B3AUMOCBA3E, HCIIOJIL30BATH COOTBETCTBYIOLINE OHATHS HPH OMIMCAHUU COCTABA, CTPOCHHS |
NpeBpateHni OpraHu4ecKux COCAMHEHUI;

C(hOPMHUPOBAHHOCTL YMEHMH MCIOIB30BATh XUMHMUYCCKYIO CHMBOJIMKY JUIs COCTaBIEH S
MOJICKYJISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH. COKPALUEHHOMN) (HOPMYIT OPraHUUECKHX BElICCT i
W YPABHCHMH XMMMUYECKHX PeakiMi, U3rOTABIHBATE MOJIETH MOJIEKYI OPraHHYeCKUX BEUICCTR
AT MIUIIOCTPALIMK MX XHMHYECKOTO U IPOCTPAHCTBEHHOIO CTPOCHHMSI:

C(hopMUPOBAHHOCTL YMEHHIi yCTAHABIMBATH NPHHALIEKHOCTD M3YYEHHbIX OPraHHyYeCcKHuX
BCIICCTB 10 MX COCTaBY M CTPOCHHIO K ONpPENENEHHOMY KIacCy/rpynie CoejuHeHuii
(YIJICBOZIOPO/BL.  KHCJIOPOL M a30TCOLEPIKAIIME  COCAMHEHHMS.  BLICOKOMOJICKYJISPHBIC
COC/IMHCHMS). JlaBaTh MM Ha3BaHUS MO CcHCTeMaTHyeckoit Homenkynarype (IUPAC). a rtakie
PUBOIMTL TPMBHATBHBIC HA3BAHMS OTAENbHBIX OPraHMYECKHX BELECTB (ITHIIEH. MPOMHIICH.
ALCTHIICH, STHJICHITIMKOJIb. TJIMUEPHH, (eHON., (QOopMabICruil, aueTalIbAErHil. MyPaBbUHAs
KHCJI0TA. YKCYCHasl KACJ0TA, OJICMHOBASI KMCIIOTA, CTEAPUHOBAS KUCIOTA. IVIIOKO3a. (pyKTO3d.
KpaxmaJl. 1eJuIo103a, IIHIKH);

C(hOPMHUPOBAHHOCTL YMEHHUs ONPENENSTh BHIbI XHMHYECKOH CBS3H B OpraHHYeCKHX
COC/IMHEHMUSIX (OJIMHAPHBIE U KPATHBIE);

C(hOPMHPOBAHHOCTL yMEHHUS TPUMEHSTH IOJOKEHHS TEOPUH CTPOCHHS OpPraHHuecKHX
seuieets A. M. byriepoBa nsi 06bSICHEHHs 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBA H
CTPOCHMS: 3aKOH COXPAHEHUSI MacChl BEIIIECTB;

C(OPMHUPOBAHHOCTL  YMEHMH XapaKTepH30BaTh COCTaB, CTPOCHME. (PU3HUYECKHE M
XUMHYECKHE CBONCTBA THITMUHAIX IIPEJCTABUTENCH PA3INYHBIX KJIaCCOB OPraHHMuyeCKUX BELICCTR
(METaH. 9TaH, ITHJICH. NPONHIICH, aueTuieH, Oytamuen-1,3, merunbyraauen-1.3. Geusol.
METAHOJI. 9TaHOJI. 3THJCHIJIMKOJIb, MIMLEPHH, (EHOJI, aleTalbleru/l, MypaBbuHas H YKCyCHasl
KHCJIOTBI.  IJIIOKO3a. KpaxMmall, LeJUNI003a, aMHHOYKCYCHas KHCIIOTa). HIIIOCTPHPOBATD
FCHETHYCCKYIO CBSA3b MEU/ly HUMHM YPaBHEHHAMM COOTBETCTBYIOLIMX XMMHYCCKMX PCaKIHii ¢
HCITOJIL30BAHUEM CTPYKTYPHbIX (popMyT;

c(hopMHMPOBAHHOCTb YMEHHSl XapaKTEPU30BaTh HMCTOYHMKH YIJIEBOJAOPOAHOIO  ChIPhs
(He(pTh. NPUPOAHBIM Ta3. yrojib), CHOCOObI UX MepepabOTKH M MPAKTHYECKOE IPUMEHEHME
MPOJAYKTOB rnepepaboTKu;

c(hOPMHPOBAHHOCTL YMEGHHH IIPOBOIAMTH BBIUMCIEHUS [0 XHMHUYCCKHUM YPABHEHHSIM
(Maccbl. 00bEMA. KOJMYECTBA MCXOJHOIO BELIECTBA WIIM IPOJYKTa PEAKLMUHU [0 H3BECTHLIM
macce. 00bEMY. KOJIMYECTBY O/IHOIO U3 UCXOJHBIX BEIIECTB MM MPOYKTOB PEaKiMH):

c(hOpMHUPOBAHHOCTL YMEHUH BIAJETh CUCTEMOM 3HaHUU 00 OCHOBHBIX METOAAaX HAYUHOI'O
[103HAHMUs, MCIOJAB3YEMbIX B XHMHUU IIpU H3YYEHUM BELIECTB M XUMHYECKHX sIBJICHHMI]
(Habalo/ieHKe., M3MEPEHUE, HKCHEPUMEHT, MOJEIUPOBAHUE), MCIOJIb30BaTh CUCTEMHbIE
XMUMUYECKHUE 3HAHUS JUIsl [IPUHSITHS PELIEHUM B KOHKPETHBIX JKU3HEHHBIX CUTYALMsIX, CBS3aHHbIX
C BELIECTBAMM M UX IPUMEHCHUEM;

cpOPMUPOBAHHOCTL YMEHHMH COOJIIOAATH MpaBUia MOJIb30BAHUS XMMHYECKOH MOCY/I0H 1
J1abopaTopHbIM 000PY/I0BaHMEM, a TAKKe MpaBUJia 0OpaLEHHs C BELECTBAMM B COOTBETCTBHM C
MHCTPYKIHUSAMH 110 BBIIOJHEHHUIO 1aOOPATOPHBIX XUMUUYECKHX OIIBITOB;

Cc()OPMUPOBAHHOCTL YMEHUH IUIAHUPOBATH M BBIIOJHATL XUMHYCCKHH IKCHCPUMEHT
(npeBpallieHrs OPraHUYeCKUX BEIIECTB IPU HArpEBaHMH, IOJYYEHHE HTHIICHA W H3YUYCHME €ro
CBOMCTB. KAYECTBEHHbIE pEAaKUMM OPraHHYECKHX BEIIECTB, JCHATypauus OelKoB [pH




HATPCBAHUH. [IBETHBIE PEAKIMK OCJIKOB) B COOTBETCTBUM C NPABHIIAMH TEXHMKH 0C30MaCHOCTH
p OOpalleHny ¢ BEWECTBAMH U TabOPATOPHBIM 0GOPYA0BAHUEM. HPEJICTABIIATL PE3YJILTATDI
XHMHYECKOr0 9KCIEPUMEHTA B (DOPME 3allMCH  ypaBHEHHl COOTBETCTBYIOIIUX peakiuii u
(hopMyJIMpOBATH BBIBOJIBI HA OCHOBE THX PE3YIILTATOR;

C(hOPMUPOBAHHOCTL yMEHHH KPUTHUECCKH AHaJIM3UPOBATL XMMHYECKYIO HH(DOPMALIHIO.
HOJIyHaemMylo U3 pa3sHbIX HCTOYHHKOB (CPEACTBA MACCOBOM HH(OPMALIMH. Wurtepuer v Jpyrux):

C(hOPMHPOBAHHOCTL  YMEHHH  COOJIONATH MPABUIA  HKOMOFHUECKH LeJsiecoodbpasHoro
HOBE/ICHUS B OBbITY M TPY/JOBOH JEATENBHOCTH B HEJSX COXPAHEHHS CBOCIO 3J0POBbsl 1
OKpY’/KalOLIeH MPUPOJIHON CPeJibl, OCO3HABATL ONACHOCTH BO3JICHCTBUSI HA JKHUBDLIE Opralu3Mbl
ONPE/ICJIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAs CMBICH I[10Ka3aTels [AK. nosicusite na
pHMEPax CHoCOOb! YMEHbIICHHS M NPEJOTBPALIEHHs UX BPEAHOIO BO3ICHCTRHS Ha OpraHu3m
yesloBeKa;

U1 00YYAIOIMXCsl ¢ OrPAHHYECHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE IIPUMEHSITh
3HAHKs 00 OCHOBHBIX JIOCTYHHBIX METOAAX MO3HAHHS BEILECTB M XUMUUYCCKHX SBJICHHI:

UL CENbIX M CNabOBUIUIIMX OOYYAIOIIMXCA: YMEHHE HCHONL30BATH  Pesibeyiio-
TOUCHHYIO cHCTeMy oOo3HaueHuit JI. Bpaiins 1uist 3anucu XuMuyeckux (hopmyi.
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YYEBHO-METO/IHYECKOE OBECIHEYEHUE OBPA30BATEJIbLHOI'O
MMPOUECCA
OBS3ATEJIbHBIE YYHEBHBIE MATEPHUAJIbBI IJISI YYEHUKA

0.C.I'abpuensn Xumus. 10 kiacc. ba3zoBbiii ypoBeHb.
M. «Jlpoda». 2019 r.

«Xumus 10 kinacen. aropbl O.C. ['abpuensu. B, @. H. Mackaes. C. 1O. [Tonomapes. B. 1.
Tepenun — M: Jlpoga. 2010

METOJAUYECKHUE MATEPHUAJIBI IJIS1 YHYUTEJIA

0. C. I'abpuensin. K. I'. OctpoymoB HactosibHast kHura yuuteis « Xumus». 10 kinace. M. —

Jlpoda. 2004.

M. 10. I'opkosenko. «[Toypounble pazpabotku» no xumuu (10 kiace) k yuebuukam O. C.

"abpuensna. M. — «Bako». 2005

HUDPOBBLIE OBPABOBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HMHTEPHET

Bubnuoteka LOK https://myschool.edu.ru/
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