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NMOSACHUTEJBHASA 3AIIMCKA

[MporpaMma 1O XWMHWH Ha YpOBHE cpefHero obuiero o6pa3oBaHus
paspabortana Ha ocHoBe DexmepanbHOro 3axona ot 29.12.2012 Ne 273-@3 «O6
obpasoBanuu B Poccuiickoii @enepauuu», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
benepanbHoit 0bpazoBarensHON TpOrpaMMEl cpefHero obiiero obpasoBaHus
(®OIT COO), nmnpencraneHHbIX B  DefepalbHOM  TIOCYAapCTBEHHOM
obpaszoBatensHoM craugapre COO, c¢ yu€tom Konuenuuu mnpenopaBaHus
yuebHoro mpeamera «Xumus» B 00pa3oBaTENbHBIX OpraHusauusx Poccuiickon
Denepanyu, peanusylOIIUX OCHOBHBIE 0Opa3zoBaTelbHbiE€ [POrpaMMBI, H
OCHOBHEIX IOJNOXKeHU#E «CrpareruM pasBuTHA BocnuTaHus B Poccuiickoi
@enepanuu Ha nepuon no 2025 ropma» (Pacnopsikenue IlpaButensctBa PD ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXONOB K pa3paboTKe IMPOrpaMMbl MO XHMMHH, K ONPEAEIEHHUIO
obuieit cTparerny oOyueHUs, BOCIIUTAHUS U Pa3BUTHS 00yHarOLIMXCS CPEACTBAMA
yueGHoro mpeamera «Xumus» 1t 10-11 xnaccoB Ha 0a30BOM YpOBHE COCTABHIN
xonuentyansasie nonokeHnss ®IOC COO o B3auM00OYCIOBIEHHOCTH ILEJeH,
conepkaHus, pesyabTaroB oOyueHMs H TpebOOBaHHH K YPOBHIO MOJTOTOBKH
BBIITYCKHHKOB.

XuMu4eckoe obpazoBaHue, noJly4aeMoe BBITYCKHHKaMH
obuieo6pa3oBaTeNibHOM OpraHW3allvH, SBJISAETCA HEOTHEMJIEMOM UYaCTBIO HX
obpazoBanHocTd. OHO CIYXHT 3aBEpIIAIOIIMM OTalOM peanH3aluyd Ha
COOTBETCTBYIOIIEM eMy ©6a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIMX
[EeJOCTHONW CHCTEME XHMHYeCKOro oOpa3oBaHus. OTH LEHHOCTH KacaloTcs
TIO3HAHMS 3aKOHOB MPUPOILI, (POPMUPOBAHUS MAPOBO33PEHHs U 00LIEH KyJIbTypbl
YelnoBeKa, a TaKkKe OKOJOTHYecKH OOOCHOBAHHOIO OTHOINEHHS K CBOEMY
3MOpOBBI0 ¥ INpPUPOAHO¥ cpede. Peanusyercs XHMHMYeckoe oOpasoBaHHe
06y4aroIMXCsl Ha yPOBHE CPEJHET0 06IIero 00pa3oBaHMs CpEICTBaMK y4eOHOTO
npenMera «XWMHE», COAEPKAHHE MU IOCTPOEHHE KOTOPOro ONpeJeNeHbl B
porpaMMe M0 XUMHH ¢ Y4€TOM CHElM(UKH HAYKH XUMUM, €€ 3HA4YEHUs B
TO3HAHWA TIPUPOABI W B MAaTepHANBbHOM XM3HM OOIIECTBa, a Takxke ¢ y4€roM
o0mux 1ened ¥ NPUHIKWIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHHE
crcTeMBl cpeiHero obmero obpasopanus B Poccuiickoi Oenepaiu.

XuUMHAS KaK dJeMeHT CHCTeMbI eCTECTBEHHBIX HayK HrpaeT ocobyio poib B
COBPEMEHHOW IMBHJIM3aLMY, B CO3JAaHNM HOBOU 0a3bl MarepualbHOH KYJIBbTYpBI.
Ona BHOCHUT CBOM BKJIaj B (hOPMHPOBAHUE PAMOHAILHOIO HAYYHOTO MBIIIICHHUA,
B CO3/IaHME IIETOCTHOTO IPENCTaBlIeHUs 00 OKpyXalolleM MHpE Kak O eIMHCTBE
MPUPOAEl K YelloBeKa, KOTOpoe (OpMUpYeTCs B XUMHH HA OCHOBE MOHWMAHM
BEMIECTBEHHOIO COCTaBa OKPYIKAIOIIEro MUpPAa, OCO3HAHHs B3aWMOCBA3M MEXKIY
CTPOEHMEM BEIIECTB, MX CBOWCTBAMH ¥ BO3MOXKHBIMH 00IaCTAMH IPHMEHEHHUS.



Tecno B3auMOmEHCTBYS C APYTHMH €CTECTBEHHBIMM HAayKaMmu, XMMHUs CTala
HEOTHEMJIEMOM YacThI0 MUPOBOM KYyJIbTYpPhI, HEOOXOJUMBIM YCIOBUEM YCIENIHOIO
TpyIa ¥ JKM3HU KaxJoro 4ieHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3uaaTeNbHas, KaK HayKa BBICOKHX TEXHOJOIMM HalpaBjieHa Ha pelleHune
rnobanbHbIX TPOOTEM yCTOMYMBOTO pA3BUTHS YENOBEYECTBA — CHIPHEBOH,
SHEPreTHYECKOM, TMUIIEBOH, 3KOJOTUYeCKOoi 6€3011acCHOCTH U OXpaHbl 3A0POBBS.

B coorBercTBMM ¢ OOULIMMH NENSIMH W TPHHIMOAMH CPEIHEro 0o6iero
obpasoBanus coxepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHD
U3y4YeHNs) OPUEHTHPOBAHO NPEMMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO ITOAIOTOBKY
obywaronuxcsi, HeoOXOOUMYIO MM s BBIPaOOTKH  MHPOBO33PEHYECKUX
OPUEHTHMPOB, YCIEIIHOTO BKJIIOYEHHS B JKM3Hb COLMYyMa, IPONOJDKEHHUS
0bpa3oBanus B pa3IMUHBIX 001aCTAX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsromumMi  npeavera «XUMHUS» SBISIOTCS 0a30Bble  Kypehl —
«Opraauyeckas xumus» 1 «OOmas u HeopraHu4yeckas XWUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp:KaHUs KOTOPBIX ABJIAIOTCS OCHOBBI 0a30BOH HAyKH: CHCTEMA
3HAHWH 10 HEOPraHWYecKod XUMUH (C BKIIOYEHHEM 3HAHHN U3 oOIel XUMHUH) U
opranuyeckoi xumuu. @opMHUpOBaHHE NAHHOW CHUCTEMBI 3HAHMH IPH HU3y4YEHUU
npenMera o0ecmeunBaeT BO3MOMKHOCTh PACCMOTPEHHMsI BCEro MHOroobpaszus
BEIIECTE Ha OCHOBE O0LMX MOHATUH, 3aKOHOB H TEOPUN XUMUH.

Crpykrypa comepxanus KypcoB — «OpraHudeckas xumus» u «OOmas u
HeopraHuyeckas XuMmus» cHOpMHpOBaHA B IpOrpaMMe MO XUMHHM Ha OCHOBE
CHCTEMHOTO MOAXOAAa K W3y4YeHHI0 ydeGHOro Marepuana M oOycioBieHa
ACTOpHUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHMM Ha  ONPENENEHHBIX
TEOPETHUECKUX YPOBHAX. TaK, B Kypce OpraHMYecKodl XWMHMH BeIIECTBa
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHMYECKOM TEOpHH CTPOEHHS OpPraHUvYecKuX
COENWHEHWH, a Takke Ha YPOBHE CTEPEOXHMMHYECKHX H  3JIEKTPOHHBIX
mpencTaBlieHwii o cTpoeHud BemecTB. CpeneHuMs 00 wu3ydaeMbIX B Kypce
BENIECTBAX JAOTCSA B Pa3sBUTHU — OT YIJIEBOJOPOIOB 0 CIOMXKHBIX GMOJOrHYECKH
aKTHBHBIX COeJMHEeHHH. B Kypce OpraHM4YecKod XHMHMHM IOJy4aloT Ppa3BUTHE
chopMHEpOBaHHEIE Ha YPOBHE OCHOBHOrO 061Iero obpazoBaHus NepBOHAYAIbHbIE
pPECTABICHHUS. O XUMUYECKOH CBA3H, KIaCCHQUKAMOHHBIX IIPU3HAKAX BELIECTB,
3aBHCHMOCTH CBOWCTB BELIECTB OT UX CTPOEHHMSA, O XUMHUUYECKOH PEaKIIUH.

ITon HOBBIM yrjiOM 3peHuss B mpeamere «XuMus» 06a30BOro ypoBHS
paccMaTpuBaeTCs W3yYeHHBIH Ha YPOBHE OCHOBHOro obiero o6Gpa3oBaHus
TeopeTHueckuif Marepuanm u (QakTOJOIMYECKHME CBENEHHS O BelIeCTBax H
XAMUYEcKod peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmas ¥ HeopraHuveckas
XEMEsD 00y4aromuMcesi TPefOCTaBIsSEeTCs BO3MOXHOCTb OCO3HATH 3HA4YEHHE
TIEPHOIUYECKOr0 3aKOHA C ODILIETEOPETHYECKHX M METOMOJIOIHYECKHX MO3ULUH,



riyoxe MOHATH HCTOPHYECKOE W3MEHeHHe OYHKIHH I3TOro 3aKoHa — OT
obobmaromel 10 06BICHSIOIEH U TPOrHO3UPYIOMIEH.

Enunas cucTeMa 3HaHWM 0 BaXHEWINIMX BEIIECTBAX, MX COCTABE, CTPOEHMH,
CBOHCTBaX W IPUMEHEHWH, a TAKKe O XMMHYECKHX DPEaKLHsIX, X CYIIHOCTH H
3aKOHOMEDHOCTSAX MpOTeKaHus JomonHsercs B Kypcax 10 m 11 xmaccos
SJIEMEHTAMM COJEPKAHWS, HMMEIOMIMMH KYJIbTYPOJIOrHYECKHH M NPUKIATHON
Xapaktep. OTH 3HaHHS CIHOCOOCTBYIOT IIOHWMAHMIO B3aMMOCBSI3H XHUMHH C
APYIMMH HayKaMu, pacKphIBalOT €€ poJib B IIO3HABATENbHOW M MPaKTHYECKOM
NEATENIbHOCTH 4eNOBeKa, CIIOCOOCTBYIOT BOCIHHTAHUIO YBaXKEHHS K MpPOLECCY
TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKUX MPUIOKEHHH XHMHH, IOMOraloT
BBIITYCKHUKY OPHUEHTUPOBATECS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiiemax, CBA3aHHBIX C XUMHEH, KPHTHYECKH OCMBICIHBATh WH(GOPMALHIO H
OpUMEHATh €€ [ IONOJHEHMs 3HAHUM, pelleHHs HHTEIEKTYAIbHBIX H
SKCIIepUMEHTAJIBHEIX UCCIIEI0BATEIbCKUX 3anad. B nenoM coxepixanue yaeGHOro
npenMera  «XWMHs» ~ IaHHOTO  YPOBHS  W3Y4EHHS OPHUEHTHPOBAHO Ha
(bopmupoBaHue y 0OYYarOIMXCS MHPOBO33PEHYECKOM OCHOBHI JJIS TOHHMAHUS
¢bunocopckux wuued, TaKMX KakK: MaTepPHaJbHOE EIMHCTBO HEOPraHHYECKOro u
OpPraHUYecKoro Mupa, OOyCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, II03HaBaEMOCTh NPHUPOIAHBIX SIBIEHUH IIyTEM HKCIEpPUMEHTa H
PELICHHs IPOTHBOPEYMH MeXIy HOBBIMH (akTaMd M TeOpeTHYeCKUMH
NPENIOChIIKAMU, OCO3HAHKE POJIM XMMHUU B PEIICHUHU SKOJIOTHYECKUX mpobiieM, a
TaKKe npobieM cOepexeHus: SHePreTHUeCKUX PEeCYPCOB, ChIPhS, CO3JaHMS HOBBIX
TEXHOJIOTMH W MaTepHAaJOB.

B nmnnane pemeHus 3amad  BOCIMTAHMS, pa3sBUTHS M COLMANU3AIMU
00yJaromuxcs NPUHATEIE NPOrpaMMON 10 XUMHHM MOAXOABI K ONpeaeieHHIo
CONEepXaHUsl W IIOCTPOSHUS IpeaMeTa INpefaycMaTpuBaiOoT (HOpMHpPOBaHHE
yHHUBEpCAlIbHBIX y4YeOHBIX MAeHCTBUM, HMelonmx 0a30Boe 3HA4YeHHE s
pa3iMyHbIX BHIOB [EATEIBPHOCTU: pelleHus npobneMm, IMOWCKa, aHaiW3a U
o6paboTku uHMGOpMALYH, HEOOXOIUMBIX s IPUOOPETEHNS ONbITa IPAKTUIECKOH
A HCCIEeI0oBaTEILCKON [eaTeNnbHOCTH, 3aHHMMAaIOINed Ba)KHOE€ MECTO B IO3HAaHWH
XUMUH.

B mpakThke mpenojaBaHMs XUMHUU KaKk Ha YPOBHE OCHOBHOIO 001ero
obpa3oBaHus, Tak ¥ Ha ypOBHE CpeJHero odmero obpa3oBaHus, IpH ONPEACICHUH
COIEPIKATENIEHOM XapaKTepUCTHKH LeJNed H3ydeHUs IpeiMeTa HalpaBJIeHUEM
IEepPBOCTENEHHON 3HAUYMMOCTH TPAaAMLMOHHO NpU3HAETCAd (OPMHPOBAHHE OCHOB
XMMMYECKOH Hayku Kak o0JIacTU COBPEMEHHOI'O €CTECTBO3HAHWUs, NMPaKTUYECKOH
NEATENLHOCTH YeJoBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypel. C
METONUYECKOH TOYKM 3PEHHUS TaKo# IOAXOA K ONpEAENEHMIO LENed H3y4YeHHs
NpenMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHbIM.



CornacHO [aHHOW TOYKE 3pEHHs T[JIABHBIMH LENIMH H3ydYeHHs IIpeaMeTa
«Xumus» Ha 6azoBom yposre (10 =11 ki.) sBrasioTcs:

e (QOpMHpOBaHME CHCTEMBl XMMWYECKMX 3HaHMM KaKk BaXKHeWlIel
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHMpa, B OCHOBE KOTOpOH
NeXaT KIK4YeBbie NOHSTUS, (yHIaMEeHTAIbHbIE 3aKOHBl U TEOPUH XUMUH,
OCBOEHME $3bIKa HAyKW, YCBOCHME M IIOHMMaHWE CYIIHOCTH IOCTYIIHBIX
00001menni MHPOBO33PEHUECKOr0 XapaKkTepa, O3HAKOMJIEHHE C MCTOpHeH
UX Pa3BUTHUS U CTAHOBJICHMUS;

¢ (OpMHUpPOBaHUE U Pa3BUTUE NIPEACTABICHUH O HAYYHBIX METOAAX MO3HAHMS
BEIIECTB M XWUMMYECKUX peakiui, HeoOXOmWUMBIX g NpHOOpeTeHus
YMEHU! OpPHUEHTHUPOBATHCS B MHpE BEIUECTB M XHMMHYECKUX SIBJICHHH,
IMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUIECKON U MOBCEIHEBHOM KU3HH,

e DAa3sBHTHE YMEHUH U CIIOCOOOB HESTENBHOCTH, CBS3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XHMHYECKOIO OKCIIEpUMEHTa, CcoOmo/ieHueM TpaBull
HesonacHoro obpalleHus ¢ BELECTBaAMH.

Hapsiny ¢ aTuM, coaepixaTesibHas XapaKTEepUCTHKA LieJiel U 3a1ay U3y4YeHHs
MpeaMeTa B IIporpaMMe 10 XHMHM YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUH
C HOBBIMU IIPHMOPMTETaMH B CHCTeMe cpefHero obmero obpasoBanus. Ceronns B
MpernojaBaHd XumMuu B Oonblied  cremeHd  OTHAETCS  MPEANOYTEHHE
MPAKTHYECKOW KOMIIOHEHTE COJEpiKaHHs O0OydeHHs, OpPHEHTUPOBAHHOW Ha
MOArOTOBKY BBHIMYyCKHUKa 0OINeoOpa3oBaTeNbHOM OpraHu3alluy, BIIAICIOIEro He
HabopoM 3HaHMH, a (YHKUHOHANBHON TIPaMOTHOCTBIO, TO €CTh cmocobamu u
YMEHUSMHU aKTHBHOTO ITOJy4eHHsS 3HAHWH M NPUMEHEHMS MX B PEANbHOM KU3HH
Ui PeleHMs IPAaKTHYECKKX 3a/1a4y.

B cBs3M ¢ 3TUM T[pH H3YYEHUM MpeaMera «XMMHS» IOMHHHUpYOIIee
3HaYeHHe MPUOoOPETaroT Takue LEeJM U 3aa4H, Kak:

ajianTanys 00yJyarouMxcs K YCIOBUSM JMHAMHUYHO Pa3sBHUBAIOIIErOCs MHPA,
bopMEpOBaHWE  HHTEIUIEKTyalbHO  pa3BHTOM  JIHYHOCTH, TOTOBOA K
caM000pa30BaHUI0, COTPYIHUIECTBY, CaMOCTOSTENLHOMY NMPHHSTHIO IPAMOTHBIX
peLIeHUN B KOHKPETHBIX KU3HEHHBIX CHUTYalUsAX, CBA3AHHBIX C BELIECTBAMHU U WX
[PUMEHEHUEM;

dopmuposanne y oOydalommMXcsi KIIOYEBBIX HABBIKOB  (KIHOYEBBIX
KOMIIETeHIUH), HMEIOIKHX YHHBEPCATbHOE 3Ha4YeHHEe Ul DPasMYHBIX BUIOB
JesTeNbHOCTH: pelienus npobiieM, MOUCKa, aHamm3a u o6paborku uHboOpManuy,
HEOOXONMMBIX Ui TPHOOPETeHUs OINbITa JEATEIbHOCTH, KOTOpas 3aHMMaeT
BAXKHOE MECTO B IIO3HAHWH XWMHM, a Taioke IS OIEHKH C I03ULMH
SKOJIOTHYEeCKOM OEe30MacHOCTH XapakTepa BIMSHUS BELIECTB U XHMHYECKHUX
MPOLIECCOB HA OPTaHKW3M YeJIoBeKa U IPHPOIHYIO CPELy;



pasBUTHE I03HABATENbHbIX HHTEPECOB, MHTEIUIEKTYalTbHBIX M TBOPYECKHUX
cnocobHocTelt 06yuaromuxcs: ClIocOGHOCTH CaAMOCTOSTEIBHO IIPHOBPETATL HOBEIE
SHAHWS 110 XMMHH B COOTBETCTBHH C XMU3HEHHBIMHU NMOTPEOHOCTAMM, HCIIONB30BATh
COBpeMEHHbIE HH(POPMaNMOHHEIE TEXHOJNIOTUH ISl IIOMCKA M aHaiu3a y4eOHOH U
Hay4YHO-TIONYIAPHOH HHOOPMALUY XUMUYECKOTO CONEPIKAHMSL;

(GopMHEpOBaHUe U pa3BUTHE Y 00YyUAIONIMXCS aCCOIMATHBHOIO U IOTHYECKOro
MBILIIeHHS, HaOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HeoOX0JUMBI, B YaCTHOCTH, NpPU IUIAHHPOBAHUH H IPOBEINEHHH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCNIUTaHKWE Yy oOydarommxcs yOeXKIEHHOCTH B TI'yMaHHCTHYECKOM
HaNpaBIEHHOCTY XUMWH, €€ BaKHOHW pOIM B PpEIIEHHH TI00aJBHBIX INPOoOJeM
PAIOHATBHOrO NPUPOIOIIONE30BAHNUS, MIOMOIHEHUS] JHEPrETHYECKUX PECYPCOB U
COXpaHEeHUs] IPUPOJHOTO PABHOBECHS, OCO3HAHHA HEOOXOOMMOCTH OepeimHOro
OTHOIIEHUS K IPHPOLE W CBOEMY 3[0POBBIO, a TaKKe NPHOOpPETeHHs OIbITa
MCTIONIb30BaHMs IMONYYCHHBIX 3HAHMH [UI1 IpPUHATHS TPaMOTHBIX peIleHWH B
CHUTYaIHsX, CBA3AHHBIX C XUMHUYECKHMU SIBICHUSAMH.

B yueGHOM nnaHe cpemHero obmero oOpa3oBaHusi OpeAMeT «XHMUD)
6a30BOro ypoOBHS BXOAUT B COCTaB IIpeIMeTHOH obnacTi «EcTecTBeHHO-Hay4HbIe
[IPEAMETBI.

O61mee 4UCIIO YacOB, OTBENEHHEIX I U3YUEHHs XUMHH, Ha 6a30BOM ypoBHE
cpenHero obmero obpasosanusi, cocraBiseT 68 gacos: B 10 kimacce — 34 gaca (1
gac B Hezienio), B 11 kinacce — 34 gaca (1 gac B Heemno).



COAEPKAHUE OBYYEHUSI

10 KJIACC
OPTAHUYECKAS XUMUA

Teoperuyeckue 0CHOBbLI OpraHM4ecKoi XHMHH

IIpenMer opraniyeckoi XUMHUM: €€ BOSHUKHOBEHNUE, Pa3BUTHE U 3HAYCHUE B
[OJYYEHUH HOBBIX BEIECTB M MaTepHAIOB. 1€0pHs CTPOCHHUS OpraHMYECKHX
coenuHenuit A. M. Bytieposa, e€ ocHOBHEIE MTOJIOKeHHA. CTPYKTYpHBIE (GOPMYITBI
OpraHHYECKHX BeIecTB. [ OMoyorus, wu3oMepus. XHUMHYECKas CBA3b B
OpraHHYeCKUX COSAUHEHHUIX — OJUHAPHbIE U KPATHbLIE CBSA3H.

[Ipexncrasnenue o kinaccuduKaluy OopraHuyYecKux BemecTB. HomeHkiaTypa
OpraHMYecKuX CoeauHeHud (cucremaTHyeckas) M TPUBMAIBHBIE HA3BaHUS
BKHEHIINX TIPEACTaBUTENEH KIIaCCOB OPraHMYECKUX BEIIECTB.

OKCIepUMeHTAIBEHEIE METOABl M3Y4eHHs BeIeCTB M HX IPEeBPaLlEHMM:
O3HaKOMIIEHHe ¢ OoOpa3laMy OpraHWYecKMX BelIecTB M MaTepualaMd Ha HuX
OCHOBE, MOJEIMPOBAaHKHE MOJIEKYJl OpPraHM4eCKUX BeIleCTB, HaOmo[eHue M
ONKCaHKE NEeMOHCTPAalMOHHBIX OIBITOB ITO NMPEBPALIEHHUIO OPraHUYECKUX BEIIECTB
[IpX HarpeBaHuw (IUiaBlieHe, 00yriMBaHKe U TOpPEHHE).

Yrnesoaopoasl

ANKaHBl: COCTaB W CTPOEHME, TOMOJIOTHYeCKMi psn. Meran u 3TaH —
NpOCTEMIAe IPECTABUTENN alKaHOB: (H3MYECKHE M XMMUUYECKHME CBOWCTBA
(peakuuy 3aMeleHUss W TOPEHHs), HaXOXJEeHWEe B TNpUpoje, NONydYeHHE H
NPAMEHEHHE.

ATNKEHBI: COCTaB M CTPOEHHE, TOMOJIIOTHYECKUM psil. DTHUIIEH U IPONUIIEH —
npocTediiie MPEeNCTABATEIN AlKeHOB: (H3MYECKHE M XWMHYECKHE CBOMCTBA
(peakuwy TUAPUPOBAHUS, TaJOrEHMPOBAaHMs, THIpATalldH, OKUCICHUSI H
MOJMMEpPU3aLAH1 ), TOy4YEeHHE U IPHUMEHEHHE.

Anxajuens:: 6yramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHUYECKME CBOMCTBA (peakims MoauMepusanuu). IlonyueHne CHHTETHYECKOTO
Kay4dyKa W pe3UHBbL

ANKHMHBL: COCTaB ¥ OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH psll. ALETHIICH
— TpocTeinuli TPENCTABHTENs AIKUHOB: COCTaB, CTPOEHHE, (u3M4Yeckde H
XMMWYECKHE CBOMCTBA (peaklUuH THAPUPOBaHMS, IAJIOTEHUPOBaHMS, ITUapaTaluH,
TOpEHUs ), IOJIYyYeHHUE ¥ IPUMEHEHHE.

Apensl. Berson: cocras, cTpoeHHe, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuyy ranoreHupOBaHUs W HUTPOBAHMS), IIONyd4eHHE U NpuMeHeHue. Tonyon:
cocmas, cmpoeHue, usuvecKkue U  Xumuueckue ceolicmea  (peaxyuu
2QNI02EHUPOBAHUA U HUMPOBAHUA), NOLyueHue u npumernerue. TOKCHYHOCTH



apeHoB. ['eHeTHdYeckas CBS3b MEXIY YTIEBONOPOAAMH, NPHHANIEKAUMHA K
Pas3IMYHEIM KIIACCaM.

[Iprponnsle HCTOYHMKK YII€BOJOPOAOB. IIPHPOIHEBIA ra3 W MONMyTHBIE
Hedransie rassl. Heprs u e€ mpoucxoxnenue. CrnocoOsr mepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEpMUYECKHM, KaTaNuTHYeCKwit), muponu3. IIpomyKTs
nepepaboTku He(TH, UX IPUMEHEHNE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
YTOJb ¥ MIPOIYKTHI €ro IepepadOoTKH.

OKCIepUMEHTallbHEIE METOJBI HM3YUCHWs BEIUECTB W WX IPEBpAllEHHN:
O3HaKOMJIeHHe ¢ ofpasiaMd IUTaCTMAcC, Kay4yyKOB M PE3WHBI, KOJUIEKIHH
«Hebts» w®  «Yromb», MOHIENHPOBAHHE MOJIEKYJl  YIJIE€BOAOPOJAOB U

raJIOr€HOIPOU3BOOHBIX, ITPOBEJIEHHE NIPaKTUYeCKOi paboThI: IMONIYYCHHUE 3TUJICHA
" U3YUCHHE C€ro CBOWCTB.

PacuéTHEIe 3aauu.

BreluncneHus [0 YypaBHEHHIO XUMHYECKOH peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa PeaKLUUU M0 U3BECTHBIM Macce,
00BEMY, KONUYECTBY OJHOTO U3 UCXOMHBIX BEIIECTB UM IPOAYKTOB PEaKIUH ).

Kuciaopoacoaepaxaiiue opraHuyeckme coeIMHeHHS

[IpenenbHble ONHOATOMHBIE CHHMPTHL. MeTaHON M OSTaHON: CTPOEHHE,
buznyecKkHe M XUMHUYECKHE CBOMCTBa (peakuuu C aKTHBHBIMH METAJUIAMH,
raJoreHOBOAOPOAaMH, TIOpeHHe), IpUMeHeHHe. BoJOpOIHBIE CBI3M MEXIY
MOJIEKyJIaMi CIIUPTOR. JlelicTBrIe METaHONa U 3TaHOJIa Ha OPraHU3M YeJI0BeKa.

MHOroaToMHbie  COUPTBL.  JTHJIEHTVIMKONb W  TAHWIEPUH: CTPOEHHE,
¢dusuuecKkue ¥ XUMHYECKHE CBOWCTBA (B3aUMOAEHCTBHE CO IIENOYHBIMU
METa/UlaMHi, Ka4yeCTBEHHAasl peakiusi Ha MHOroatoMHble cnuptel). JlelicTBHe Ha
opranu3M uenoBeka. [I[puMeHeHne IIMIeprHa U 3THIIEHTTIMKOJIS.

@eHOJI: CTPOEHHME MOJCKYNbl, (U3WYeckHWe M XHMHUYECKHe CBOMCTBA.
ToxcugrocTh deHomna. [Tpumenerue peHona.

Anprerunsl W xemouul. Dopmanbrerun, auneranbIerui:  CTPOEHHE,
bu3HYecKre ¥ XUMHUYECKHe CBOMCTBA (peaKlUM OKHCIEHHS M BOCCTAHOBIICHHS,
Ka4yeCTBEHHBIE PEaKIUH ), MOTyYEHHE U IIPUMEHEHHE.

O[IHOOCHOBHEIE IpeleibHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KUCJIOThI: CTpOeHHe, (U3MYeckue W XMMHYECKHe CBOMCTBa (CBOWCTBA,
obmye s Kiacca KHUCIOT, peakiys dTepuHKaluK), IOIyYeHHe U IPUMEHEHHE.
CreapuHOBas ¥ OJIEMHOBAs] KHCJIOTHl KaK IPEICTABHTENHM BHICIIMX KapOOHOBBIX
KHCOT. MbLIa KaK CONTM BBICHTNX KapOOHOBBIX KHCIOT, KX MOIOIIEE NEHCTBUE.

Cnoxubie 3(Qupsl Kak TNPOM3BOJHbIE KapOOHOBBIX KHCIOT. ['maposu3
cnoxHbIX 3¢upos. Kups!. 'uapomnus xkupos. [Ipumenenne xupos. bruonornyeckas
POJIb KUPOB.



VYrnesomel:  coctaB, KknaccupuKanus ~ yriaeBomgoB  (MOHO-, M- WU
nonucaxapusl). I'moko3a — npocTefimit MOHOCaxapu: 0COGEHHOCTH CTPOEHHS
MONEKyNbl, GHu3WYeCKHe U XUMUYECKWe CBOWCTBAa (B3auMojeiicTBHe C
ruppokcunom menu(Il), oxucnenue ammuauHbIM pacTBOpoM okcupaa cepebpa(l),
BOCCTaHOBIIEHHE, OpOXKEHME TIIFOKO3bl), HAXOXKIEHWE B TNPUPOJE, NPUMEHEHHE,
6uonorngeckas pons. Dorocurtes. OpyKTO3a KaK H30MEP IIHOKO3EL.

Kpaxman u nenmonosa xak npupopssie nomuMepsl. CTpoeHHe Kpaxmaia
HEeJIoNIo3bl. DU3HYeCKHe U XHMMHYeCKHe CBOMCTBa Kpaxmaia (THAPOJH3,
KaueCTBEHHAS PEaKIUs C HOIOM).

OKCnepuMeHTallbHBle METOJAbl H3y4eHHsS BELIeCTB X HX IIpeBpalleHMii:
IpoBejieHNe, HabiloieHHe M OMNHCaHWe [EeMOHCTPALMOHHBIX OIIBITOB: I'OpeHHE
CTIIHPTOB, KaueCTBEHHBIE peaklM¥ ONHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHola
oxcunoMm Menu(ll)), MHOTOAaTOMHBIX CHHPTOB (B3aUMOAEHCTBHE TJMIEPHHA C
ruppoxcunom menu(1l)), anpnerunoB (OKUCIeHHe aMMUAYHBIM PacTBOPOM OKCHIA
cepebpa(l) u rumpokcumom wmenu(ll), BlauMopeiicTBHe Kpaxmana C HOJOM),
IpOBeeHNe IPAKTHIECKOM paboThl: CBOHCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3amaun.

BrlurcneHns 1O YpaBHEHHIO XWHMHUECKON peakuuu (Maccel, 00béMa,
KOJUYECTBA MCXOJHOIO BELNEeCTBa WJIHK IIPOJYKTa peakliy 10 M3BECTHHIM Macce,
00BEMY, KOJMIECTBY OLHOTO W3 HCXOHBIX BELIECTB HIIM IIPOJYKTOB PEAKIUH).

A3soTcoepaliye OpraHuYecKue CoeIuHeHHS.

AMUHOKHMCIIOTH Kak aM(OTepHbIe OpraHHYecKHe coefuHeHus. Pu3nuecKue
U XMMHAYECKHE CBOMCTBA aMMHOKHCIOT (Ha npuMmepe riuuuHa). buonorndeckoe
3HAYeHWe aMHHOKHCIOT. [lenTuas.

Benku xak NpUpPOIHBIE BBICOKOMOJEKYNsipHble coenuHeHus. [lepBuynasd,
BTOpHYHAS M TPeTHYHas CTPyKTypa OenkoB. XuMuueckue CBOMCTBA G6enKOB:
TUPOJIU3, IEHATYpAalis, KaueCTBeHHbIE PeakIuy Ha 6enKu.

OKclepMMEHTANbHBIE METOABl M3y4YeHHs BEIIECTB W HX IpEeBpalleHHi:
HabIo/IeHre W ONMUCAHYE JEeMOHCTPAIIMOHHBIX OIBITOB: IeHaTypalus OelKOB MpH
HarpeBaHWH, I[BETHLIE PEaKIHU OEIKOB.

BricoxoMoieKyIsipHbie COeIHHEHH

OCHOBHBIE MOHATHUS XHMHH BBICOKOMOJEKYJSPHBIX COESIMHEHHMH: MOHOMED,
IOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEeHb MOJIMMEPU3aALUK, CPEIHSS MOJICKYIApHasi
macca. OCHOBHEIE MeTOHBl CHHTE3a BBHICOKOMOJIEKYNSPHBIX COSIMHEHHA —
HNONMMEPH3ALMS ¥ IOJIMKOHIESH CaIys.

DKCIIepUMEHTANbHbIE METOAbl M3y4eHHs BEIIEeCTB X MX IMpEBpalleHHH:
03HaKoOMIIEHWE C 00pasliaMy IPUPOAHBIX H UCKYCCTBEHHBIX BOJIOKOH, MIAcTMace,
Kay4yKOB.

MexxpeIMETHBIE CBS3H.



Peanusanusa mexnpenMeTHBIX CBs3ell IpH U3yYEHUH OPraHWYecKOW XUMUHU B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOJB30BaHHE KaK OOIIHX eCTEeCTBEHHO-
Hay4YHBIX TOHSATHH, TaK W TOHATUMN, SBISIOIMXCS CUCTEMHBIMHU IJI OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO61mue ecTecTBEHHO-HAYYHEIE TIOHSTHS: SBIEHUE, HAYYHBIH (aKT, THIOTE3a,
3aKOH, TEOpUsd, aHaIU3, CHHTE3, KiIaccu(uKaiys, NepuoaUYHOCTh, HABIIONEHHE,
HU3MEpEHHE, SIKCIIEPUMEHT, MOJIETMPOBAHHE.

®uzpka: Marepus, OSHEprus, Macca, aroM, 3JEKTPOH, MOJEKYyJa,
OHEPreTHYECKUH YpOBEHb, BEINECTBO, TeNO, O0OBEM, arperarHoe COCTOSHUE
BEIECTBA, (PH3HYECKUE BEIMYUHBI U SUHHIBI UX H3MEPEHHUS.

buonorus: xnerka, opraHusM, 6uocdepa, oOMEH BeIIECTB B OpraHM3Me,
GboTocuHTe3, OHONOrMYECKHM AaKTHBHBIE BellecTBa (0OENKH, YIIeBOABI, HPEI,
thepMeHTHI).

I'eorpadus: MuHepaiisl, TOPHbIE IOPOJIBI, TIOJE3HBIE HCKONAaeMbl€, TOIINBO,
pPECYpCEL.

TexHomorus: NHUINEBEIE IPOAYKTEl, OCHOBBI DPAlHOHAIBHOTO IHTAHU,
MOIOIIME CPE/CTBa, JEKAPCTBEHHLIE 1 KOCMETUYECKKE TpenapaThl, MaTepuabl 13
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAS M1 HEOPTAHUYECKAS XUMHA

TeoperuuyecKkue 0CHOBLI XHMHH

Xumudeckuil sjeMeHT. AToM. Snpo aroma, HM30TONBI. DJIEKTPOHHASA
o6oJiouka. DHEpreTudeckne ypoBHH, MOLAYPOBHH. ATOMHEIE opbuTamd, s-, p-, d-
aneMeHThl. OCOGEHHOCTH pPacIpeleNeHus! IeKTPOHOB 10 OpOMTalsM B aroMax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUONOB. DNEKTPOHHAS KOH(QUIypallUus aTOMOB.

[Mepuomuyeckuii 3axoH u [lepuoauyeckas cHCTEMa XMMHYECKUX SIIEMEHTOB
JI. I. Menneneepa. CBsizb IEpUOIUUECKOr0 3aKoHa U [lepuoauvecKoil CHCTEMbI
xumugeckux snementor JI. V. MenpeneeBa ¢ COBPEMEHHOM TEOpHEM CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHYECKHX 3JIEMEHTOB H
o6pasyeMblx MMH MpPOCTBIX H CJIOXKHBIX BEIIECTB IO TpPyNNam U IepHOJaM.
3HaYeHue IEPHOANYECKOr0 3aK0OHa B Pa3BUTUH HAYKH.

Crpoenne BemecTBa. XHMHYECKas CBA3b. BHIBl XHMHYECKOH CBS3H
(KkoBaleHTHas HENONSApHAas W TOJSIpHAs, MOHHas, MeTajuinyeckas). MexaHusMbl
06pa3oBaHKsi KOBAICHTHOM XMMHUYeCKoH cBssH (OOMEHHBIX ¥ JOHOPHO-
aKIenTopHbii). BomopoxHas cBs3b. BaleHTHOCTb. DJEKTPOOTPHLATENBHOCTb.
Crenens okucnenusi. MOHLI: KATHOHBI ¥ aHHOHBI.



Bemectsa MONEKYTSIPHOTO U HEMOJIEKYJNSPHOTO  CTPOEHHUS. 3aKOH
TIOCTOSTHCTBA COCTaBa BEIECTBA. THIBI KPUCTALTHYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAININYECKOM peIIETKHU.

[lonsitne 0 mUCmepCHBIX cucTeMax. VICTHMHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 01 BELeCTBa B PaCTBOPE.

Knaccubuxarus HEOpraHu4YecKux COEIMHEHUH. Homenkinarypa
HEopraHuyeckux BemlecTB. ['eHeTHyeckas CBs3b HEOPraHUYECKMX BELIECTB,
NpUHAJJIeKAIIUX K Pa3IMYHLIM KllaccaM.

Xumuueckass peakuus. Knaccubukamus XHMHYECKHX  peakiui B
HEOpraHW4YeCcKO# U OpraHWYecKod XUMHM. 3aKOH COXPaHEHHSI MacChl BEIECTB,
3aKOH COXPaHEHHUS U IIPEBPAILEHHUS SHEPTUY NIPA XUMHYECKUX PEaKLUsIX.

CxopocTh peakiyu, e§ 3aBUCHMOCTh OT pazinuuHbIX (axkrTopos. Obpatumbie
peakuuu. Xumudeckoe paBHOBecHe. MDakTOphl, BIMAOIME Ha COCTOSHHE
xumudeckoro paBHoBecus. [Ipurnun Jle Illarense.

DrnexTponuTayeckas aucconuanys. CunbHele u cnabsie anekrponutsl. Cpena
BOJHEBIX PaCTBOPOB BEIIECTR: KUCJasi, HEUTpaibHas, eI0YHasl.

OKHCITHTENTBPHO-BOCCTAHOBUTEIBHEIC PEaKIUH.

DKCIepMEeHTANBHbIE METOJABl M3yYeHHs BELIECTB M HX NpEBpalIeHHH:
neMoHcTpanus Tabmun «Ilepronuyeckas cucTeMa XuMudeckux snemenTos [I. W.
MeRpeneesay, U3ydeHue MoOzelell KpHCTAUIMYECKHX peméTok, HabmoneHue H
ONMCaAHHKE JEMOHCTPAIMOHHBIX B JJaO0PaTOPHBIX ONBITOB (pa3ioXKeHHe IEPOKCHa
BOIOPO/a B MPHCYTCTBUH KaTalli3aTopa, ONpe/eleHHe Cpelibl paCTBOPOB BELIECTB
C TOMOIIBIO YHMBEPCANGHOTO WHAMKATOpPA, pEeaKudy MOHHOro oOMeHa),
pOBEJIEHAE IPAKTHYECKOM paboTsl «BiusHue pa3nu4HbIX (AaKTOPOB HA CKOPOCTH
XKUMUYECKON PEaKIHmy.

Pacuérnsie 3ana4u.

Pacyérel M0 ypaBHEHMsSM XMMHYECKHMX peakuud, B TOM HHCIE
TEPMOXUMHYECKHE PAcUEThl, Pacuy&Tel C MCIIOJNB30BAHHEM MOHATHS «MaccoBas
JIOJIS1 BEIIECTRAY.

Heopranwyeckas XuMHs

Hemeramnsl. Ilonoxenue HemerannoB B Ilepuonuueckoi cucreme
xumaueckux sneMmeHToB JI. Y. MenpeneeBa U OCOOEHHOCTH CTPOEHHsSI aTOMOB.
Mdusuyeckue CBOWCTBA HEMETaIoB. AJUIOTpONHMs HeMeTauloB (Ha IpuMepe
KUCIOpona, cepsl, Gocdopa u yriaepona).

XUMUYEeCKHEe CBOWCTBA BaXKHEHIIMX HEMETaIOB (TajJoreHoB, Cepsl, a30Ta,
dbocdopa, yrmepoma W KpeMHHS) M MX  COEJMHCHUH (oxcunos,
KHCJIOPOJICOEPIKAIIUX KUCIOT, BOXOPOIHBIX COSAMHEHH).

I[IpriMeHerre BKHEHIITHX HEMETAIIOB M WX COSMHEHHUH.



Merannet. ITonoxennue meramnoB B Ilepuonudeckoit cucTemMe XUMHUECKHUX
snemenTos JI. 1. MenneneeBa. OcoOeHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0YEK
aromoB MeraiuioB. Obmue Qusuueckue cBoicTBa MeTawioB. CIUlaBel METAILIOB.
DNEeKTPOXUMHUYECKHH Sl HaPsDKEHUH METalIoB.

XUMUYECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUi, Kaluil, KaJIbIIHid,
Mar"yi, amoOMHHMH, IIHHK, XPOM, JKelle30, Me/lb) H HX COeIMHEHHH.

Obumue crnocoOnl moydyeHus MeraiioB. [IppMeHeHHe METAUIOB B OBITY H
TEXHUKE.

OKClepUMEHTAIbHBIE METOAbl H3y4eHHUS BEIIeCTB M MX IPEeBpalLICHHN:
U3y4eHHE Kounekuuu «Metauibl W CINaBbl», 00pasl0B HEMETAIOB, pELICHHE
IKCIIEpHMEHTANBHBIX 3afa4, HaONIomeHue W OonucaHhue AEMOHCTPAIMOHHBIX H
nabopaTOPHEIX ONBITOB (B3auMOIeHCTBHE I'MAPOKCHIA alIOMHUHHSA C PacTBOpaMH
KHCJIOT ¥ IIEJI0Yel, KAYeCTBeHHbIe PeakllMi Ha KATHOHbI METaJJIOB).

PacuéTrHEle 3a0a4d.

Pacuérhl Macchl BelecTBa WM 00BEMa ra3oB MO W3BECTHOMY KOJIHYECTBY
BellecTBa, Macce Wi 0OBEMY OJHOTO M3 YYacTBYIOIIHMX B pPEaKlMH BEIIECTB,
pacuyéTsl Maccel (06bEMa, KONMYECTBA BEIECTBA) NIPOAYKTOB PEAKLUH, ECIIH OJHO
U3 BEILIECTB UMeeT IIPUMECH.

XuMHS H KU3Hb

Pone xvMum B obecriedeHHH SKOJIOTHYECKOH, SHEpreTHUecKoW M INHILEBOH
Oe3onacHoCTH, Pa3BUTHKA MeIULUMHEL. [IoHSATHE O HayuyHBIX METOAAX IIO3HAHWS
BEIECTB U XMMHYECKUX PeaKIMi.

IMpencraBnenus o0 oOMMX HAaydyHBIX TPHHIUIAX IPOMBIIIJICHHOTO
NOJIyYSHHS BXKHEHIIUX BEIIECTB.

YenoBeK B MHpPE BEIIECTB U MaTEpPHalOB: BaXKHEHINHE CTPOUTENIbHBIE
MaTepualbl, KOHCTPYKIHMOHHBIE MaTepualbl, KpackH, CTEKJIO, Kepamuka,
MaTepHansl AN JNeKTPOHHKH, HaHOMAaTepHabl, OPraHu4YecKre ¥ MUHEpanbHbIC
yaobpeHusi.

XuMHsl ¥ 300pOBbe 4YEJIOBEKa: IpaBHIa HCIONB30BAHUA JIEKAPCTBEHHBIX
TIpenaparos, IpaBujia 0e30IacHOr0 MCIIONb30BaHKUs TpenapaToB ObITOBOW XUMUH
B [TOBCE/IHEBHOM XKU3HHU.

MexmpeIMETHBIE CBA3H.

Peanusanusi MEXNpeIMETHBIX CBsi3edd 0NpH  HW3ydeHHMH oOme#d u
HEeOpraHu4eckod xumuu B 11 Kiracce OCYINECTBISIETCS Y€PE3 MCIONB30BaHUE KaK
O0IMX €eCTECTBEHHO-HAYYHBIX [OHATHH, TaK M TOHATHH, ABJISIOLMXCA
CHCTEMHBIMH JIJISI OTHENBHEIX MPEAMETOB €CTECTBEHHO-HAYYHOI0 UK.

O61He ecTecTBEHHO-HAyuYHbIe MOHATHS: HaydHBIH (akT, THIOTE3a, 3aKOH,
TEOpMSI, AaHANM3, CHHTE3, KIACCHOUKAIMI, MepUOAMYHOCTb, HAOMOJICHHUE,
9KCIIEPUMEHT, MOJEINPOBaHAE, H3MEPEHHE, SIBJICHHUE.



®u3uKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJI, SHEPreTHYECKHI YPOBEHb, BEIIECTBO, TENIO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3UUECKUE BEMYUHBI M EAMHHMIB MX
H3MEPEHHUS, CKOPOCTb.

buonorus: KieTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- H
MMKPO3JIEMEHTE], BATAMUHBI, 0OMEH BEILIECTB B OPraHM3Me.

['eorpacdus: MUHEpasl, TOPHEIE OPOLI, ITOJE3HEIE HCKOMaeMEIe, TOILIHBO,
PECYPCHI.

Texnomnorus: XxuMudeckass MPOMBIIUICHHOCTb, METAIUIYPrHsi, TIPOU3BOACTBO
CTPOHMTENBHBIX MAaTepHAJOB, CEelbCKOXO3JHCTBEHHOE MNPOU3BOACTBO, THILEBAs
NPOMBIIUIEHHOCTh,  (DapMalleBTAYecKass  IPOMBILLIEHHOCTb,  MPOHU3BOJCTBO
KOCMETHYECKHX IPelapaToB, INPOU3BOJCTBO KOHCTPYKIMOHHBEIX MAaTEpHUalioB,
3IEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI 10 XVIMUNA
HA BA30BOM VPOBHE CPEJIHET'O OBIIIET'O OBPA3OBAHUS

JUYHOCTHBIE PE3YJBTATHI

OI'OC COO ycramaBmuBaeT TpeGOBaHMS K pe3yJbTaTaM OCBOEHHUS
00yJaroluMucs IporpaMM CpenHero o6uero o6pa3oBaHMs (TMYHOCTHBIM,
MeTanpeJMETHBIM ¥ NpeaMeTHEIM). HaydyHo-MeToauueckoidf oOcCHOBO#H ans
pa3paboTKu MIaHMPYEMBIX Pe3yJbTATOB OCBOEHHS MPOrpPaMM CpENHEro OBIIero
00pa3oBaHMsl SBIETCS CUCTEMHO-IESTENbHOCTHBIN MOAXO.

B cOoOTBETCTBMM C CHCTEMHO-JEATENBHOCTHBIM MOAXOIOM B CTPYKTYpe
JMYHOCTHBIX DPE3YJNbTATOB OCBOCHHS MpenMmera «XUMHs» Ha YpOBHE CpEIHEro
obmero o6pa3oBaHKs BEIIEIEHBI CIENYIOIIHE COCTABIISIOIIHME:

OCO3HaHWE OOyJYaroUMMHUCS POCCHHCKONH TIpaXKIaHCKON HAEHTUYHOCTH —
FOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CAMOOTIPEAEIEHHMIO;

Halp4ye MOTHBALUK K 00yUEHHIO;

IeJIeHalpaBIeHHOe pa3sBUTHE BHYTPEHHUX YOEKIEeHUi TUYHOCTH Ha OCHOBE
KIIFOYEBBIX LICHHOCTEH U MCTOPUYECKHX TpaguLuil 6a30BOi HAYKHU XMMUM;

FOTOBHOCTh M CIOCOGHOCTH OOydarommxcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATeNbHOCTH 1EHHOCTHO-CMBICITOBEIMU YCTaHOBKaMH, MPHCYIIAMH IENTOCTHOMH
cucTeMe XUMUYECKOro obpa3oBaHus;

HaJlM4Me PAaBOCO3HAHMS IKOJOTMYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBHTh
LIEJIM ¥ CTPOMTH )KU3HEHHBIE NJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHS MpeaMeTa «XUMHSD JTOCTUTAIOTCS B
eNUHCTBE YYeOHOW W BOCHHMTATENbHOM MEATETHbHOCTH B COOTBETCTBHH C
rYMaHUCTHYECKUMHU, COLMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LEHHOCTAMH
H HOeasaMyd POCCHMCKOro rpaykIaHCKoro obmiecTBa, NPUHSATEIME B oOmiecTBe
HOpMAMH ¥  [paBHJIaMM  [OBENEHMS, CHOCOOCTBYIOMMM  Ipolieccam
CaMOIIO3HAHHA, CaMOpAa3BUTHS M HPABCTBEHHOTO CTAaHOBJIEHUSA JIMYHOCTH
o0ygaronuxcs.

JINYHOCTHBIE pEe3yNbTaThl OCBOGHUS Ipeamera «XHMHsS» OTPaKarT
chOpPMUPOBAHHOCTL ONBITA IO3HABATENbHOM M IIPAKTHYECKOW JESTelbHOCTH
o0y4aromuxcs Mo peaju3aliy NPUHATEIX B 0OIIeCTBE LIEHHOCTEH, B TOM 4YHKCIe B
qacTH:

1) rpa’xaaHcKOro BOCIUTAHHUS:

0CO3HaHHs 00YJAIONMMUCS CBOMX KOHCTHTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBRKEHHS K 3aKOHY W NIPaBONOPAJKY;

NPENCTABICHHS O COLMAIBHBIX HOpPMaX M IpaBHJIax MEXJIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



FOTOBHOCTH K COBMECTHOW TBODYECKOH MNEATENBHOCTH IpH CO3JaHUU
y4eOHBIX POEKTOB, PELIeHHH Y4YeOHBIX M IO3HABATENLHLIX 3alay, BLITOJIHEHUH
XMMHYECKHX 3KCIEPUMEHTOB;

CIOCOOHOCTM NOHMMATh ¥ IPHHMMATh MOTHBBI, HAMEPEHHs, JIOTHKY H
apryMeHTBI JPYTUX IIPH aHallM3€e pa3IduHbIX BUIOB y4eOHOH NeITeNLHOCTH;

2) NaTPHOTHYECKOIro BOCIKTAHMS:

LEHHOCTHOIO OTHOIIEHWS K WCTOPUYECKOMY M HaydHOMY HacleIuio
OTEYeCTBEHHOMN XUMHH;

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJNIACTH TEOPHH M IPAKTHYECKOIO
[NpUMEHEHUST XMMHHU, OCO3HAHHUS TOTO, YTO JAOCTHIKEHUS HAYKH €CTh pe3yJsbTaT
JUTHTENbHBIX ~ HAOMOAeHUH, KPONOTIMBBIX 9SKCHEPHMMEHTAIBHBIX IOUCKOB,
IOCTOSIHHOIO TPyJia YYEHBIX U IIPaKTHKOB;

HHTEpeca M [03HaBaTe/IbHBIX MOTHBOB B IOJYYEHHM H IIOCIENYIOIIEM
aHanu3e MHGOPMAMU O MEPENOBBIX JOCTH)XEHUIX COBPEMEHHON OTEYECTBEHHOH
XUMHH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHSA:

HPaBCTBEHHOIO CO3HAHUs, STUYECKOr0 IMOBEACHU;

CITOCOOHOCTM OIIEHUBATL CUTYALMH, CBI3aHHBIE C XUMHUYECKUMHU SIBJICHUSAMMU,
U NPUHUMATE OCO3HAHHLIE PELIEHMs], OPUEHTUPYICh HA MOPallbHO-HPABCTBCHHBIS
HOPMBI U LIEHHOCTH,

FOTOBHOCTH OLIEHHBATH CBOE IOBEJCHHME W TOCTYNKH CBOHMX TOBapHIIEH C
[O3KMLKH HPABCTBEHHBIX X IMPABOBBIX HOPM M OCO3HaHME IIOCTENCTBHM 3TUX
MIOCTYIIKOB;

4) popmupoBaHHS KYJALTYPLI 310POBLA:

MOHMMaHHS ILEHHOCTed 3mopoBoro u OesomacHoro obpasa JKH3HH,
HEOOXOIHMMOCTH OTBETCTBEHHOIO OTHOIIEHHsS K COOCTBEHHOMY (H3HYECKOMY H
IMICHXWUYECKOMY 3/I0POBBIO;

cobmoeHusi mpaBun Ge3omacHOro obpallleHHsl ¢ BELIECTBaMH B OBITY,
[IOBCEHEBHOM XU3HK U B TPYAOBOH NEATENBHOCTH;

NOHVMAHHA IEHHOCTH [paBW/l HWHAMBHUIYAJIbHOIO ¥  KOJIJIEKTHUBHOIO
6€30MacHOTo MOBEEHMS B CUTYAIlUAX, yTPOXKAIOIIMX 3MOPOBLIO 1 JKU3HHU JIFOAEH;

OCO3HAHHUS MOCJNEJCTBUN ¥ HENPHUATHS BPEIHBIX NMPHBBIYEK (ymoTpebneHus
AJIKOTOJIsl, HAPKOTHKOB, KYPEHUS);

5) TpyAoBOro BOCHUTAHUSA:

KOMMYHHKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeZI0BATENbCKOH
NMEeATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM W JOpYyrHX BHIax
JIEATEIIBHOCTH;

YCTAHOBKY Ha AaKTUBHOE Y4YacTHe B pEIIeHMH MNpakTHYEeCKuX 3ajad
COLMAJILHOM HaIpaBJICHHOCTH (B paMKax CBOEro Kiacca, IIKOJIBI);



HHTEepeca K IMPaKTHYECKOMY M3YYEHUIO MPOoQecCcuil pa3iuyHOro pojaa, B TOM
9HCIIE Ha OCHOBE NPUMEHEHUS NPEeIMETHbIX 3HaHUH 110 XUMHU;

YB&KEHHUS K TPYLY, IIOASIM TPYIa ¥ pe3ynbTaTaM TPYAOBON NesATENbHOCTH;

FTOTOBHOCTH K OCO3HaHHOMY BLIOOpY MHIMBHIYanbHOH TpaeKTOpHH
obpasoBanus, Oymymed npodeccMd W peanusanyvd COBCTBEHHBIX IKH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpebHOCTEH 00IIECTRA;

6) 3K0JIOrHYECKOro BOCTIATAHHS:

3KOJIOTMYECKH LeNecooOpa3sHoro OTHOIIEHUS K INPUPOJe, KaK HCTOYHHUKY
CyLUECTBOBAaHMUS JKU3HH Ha 3emiie;

NIOHUMaHMs TI00ankHOro XapakTepa SKOJOIMYECKHX NpobiieM, BIMSIHUS
SKOHOMHYECKHUX MTPOLECCOB Ha COCTOSHUE NPUPOIHON U COLMATBHOM CPeasl;

OCO3HAaHUS HEOOXOIMMOCTH WHCIONB30BAHMS MOCTH)KCHUH XUMHUHM IS
PEILEHUs BOIPOCOB PAllHOHANBEHOTO MPHPOAOIONbE30BaAHUS;

AKTUBHOIO HENpUATHS HEHCTBUM, TIPUHOCSLIMX Bpel OKpPYXKalolleH
NPUPOJHON cpede, YMEHHsS IPOrHO3UPOBATH HEOJIArONpPHUSATHBIE SKOJIOTHYECKHUE
MIOCHEACTBUS NPEeANPUHAMAEMBbIX NEHCTBHM M NIPEAOTBPALLATh UX;

HAJIM4Us Pa3BUTOTO SKOJIOTHYECKOT0 MBIIIIEHHS, YKOJOTUYECKOH KYIbTYpBI,
OmbITa JIeITeNBHOCTH 3KOJIOTUYECKOH HaIpaBJIeHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMH B I[TO3HABaTEIbHOM, KOMMYHUKATHBHOM M COLMAJILHOM
IpaKTHKe, CIHOCOOHOCTH ¥ YMEHHS AaKTUBHO [POTHBOCTOATH MIEOJIOIHU
xemodobuu;

7) eHHOCTH HAYYHOY0 NMO3HAHMS:

COPMHPOBAHHOCTY MHUPOBO33PEHHUSA, COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW ¥ 0OINECTBEHHON MPAKTHKH;

NOHMMAaHHUA crenuGHUKd XUMHUH KaK HayKd, OCO3HaHusa €€ pond B
(bopMUpPOBaHUH PALUOHATBEHOTO HAYYHOI'O MBIIUIEHHS, CO3[aHHH MEJIOCTHOIO
npencTapieHus 00 OKpy»KalolleM MHpe KaK O €IUHCTBE NPUPOABI U YellOBEKa, B
MO3HAHWK TIPUPOAHBIX 3aKOHOMEPHOCTEW M pEeIIeHHH NpoOIeM COXpaHeHHs
TIPUPOIHOTO PABHOBECHS;

y6exKIEHHOCTH B 0Co0OM 3HAYMMOCTH XHMHHM Jjii  COBPEMEHHOM
[UBHIM3ALMK: B €€ TI'YMAHMCTHYECKOW HalpaBIEHHOCTH ¥ Ba)XXHOW pOJIM B
CO3/IaHKK HOBOW 6a3bl MATEPHAIBHON KYJBTYPBI, PEIIEHHH III0OATBHBEIX Mpobiem
YCTOWYMBOTO PA3BUTHUS UYeJIOBEYECTBA — CHIPEBOM, SHEPreTHYeCKOH, MUIIEBOH U
3KOJIOTHUECKOH 6€30MacHOCTH, B PA3sBUTHH MEIMIMHBI, 00ECIEYeHHMH YCIIOBHH
YCHEIIHOr0 TPyJA X OSKOJIOTHYEeCKM KOMGOPTHOW IKM3HM K&KIOr0 HJIeHa
ob1ecTna;

ECTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: IIOHMMaHHsA CYUIHOCTH METOJO0B
MO3HAHUS, WCIIONB3YEMEIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHUA IS aHANU3a ¥ OOBACHEHHs SBICHHUN OKpPYIKAIOLIEro Mupa u
INPOMCXOASAIKX B HEM U3MEHEHHH, YMEHUs NenaTh 0O0CHOBaHHBIE 3aKIIOYEHHs Ha
OCHOBE Hay4yHBIX (AKTOB ¥ WMEIOMMUXCS JAaHHBIX C LENbI0 IOJydeHHUs
JIOCTOBEPHBIX BEIBOJOB;

CIIOCOOHOCTY CaMOCTOSITENIbHO HCIONB30BATh XMMHYECKHE 3HAHHS IS
penienust npobieM B peanbHbIX JKU3HEHHBIX CHTYaIHSsX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIECKOM NESITEIbHOCTH;

FOTOBHOCTM H  CIOCOOHOCTH K HeNpephlBHOMY 00pa3oBaHHIO H
caM000pa30BaHUIO, K AKTHBHOMY TIOJNY4eHMIO HOBBIX 3HAHUM IO XMMHH B
COOTBETCTBUY C KH3HEHHBIMHU OTPeOHOCTIMY;

UHTEpeca K 0CODEHHOCTSAM TpyJa B pasiIMyHBIX chepax npodeccuoHanbHON
NESTENLHOCTH.

METANIPEJIMETHBLIE PE3YJIbTATHI

MeranpenMeTHbie pe3ylbTaThl OCBOGHHS y4eOHOro npenmera «XuMHs» Ha
YPOBHE CpeaHero ob1ero o6pa3opaHus BKIIOYAKOT:

3HaYuMble  JUIs  (OPMHPOBaHHS  MHPOBO33pEHUs  OOydaroluXcs
MEX/MCIUILUIMHAPHbBIE (MEeXIpeIMeTHbIe) OOIIeHayIHbIe MOHATHS, OTPaXKaIOLIHe
1IEJIOCTHOCTh HAy4YHOW KApTHHBI MHpa M CHeIM(HKy METONOB I[IO3HAHHUS,
HCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPrusl, sBICHHC,
npolecc, CUcTemMa, HayyHbll (akT, IPHHLKI, THIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, HCCle0BaHke, HAOIOIeHNE, H3MEPEHHE, SKCIIEPUMEHT U JIpYTHe);

yHMBepcanbHble y4eOHble neficTBHS (M03HaBaTeNlbHbIe, KOMMYHHKATHBHbIE,

peryiasiTUBHEIE), obecrneunBaroLue bopmupoBaHuE (YHKIIMOHATIBHOH
IPAMOTHOCTH ¥ COLUAIIEHON KOMIIETEHIMM 00y4aroluXCs;
CrIocoBHOCTE obyuaroruxcs WCIOJIb30BaTh OCBOEHHbIE

MEXUCLIUITMHAPHBIE, MAPOBO33pPEHYECKHEe 3HAHUA M yHHBEPCAIbHBIC ydeOHbIE
NeWCTBHUS B MO3HABATEILHON U CONMAIBHOM MPAaKTHKE.

MeranpeMeTHbIe pe3yJbTaThl OTPAKAIOT OBJNa[CHME YHHUBEPCATLHBIMU
yueOHBIMA ~ [O3HABATENLHLIMM, KOMMYHWKATWBHBIMH M PeryJsaTHBHBIMH
JEHCTBHAMH.

Osnajgenne YHHBepCaJlbHbIMH y4eOHBIMH NO3HABATEAbHBIMH
JeHCTBHAMM:

1) 6a3oBbie JOrHYecKue AeicTBHA:

CaMOCTOSTENEHO  (POPMyJIMpOBaTE W  aKTyalH3UpoBaTh  Ipobiemy,
BCECTOPOHHE &€ pacCMaTpUBaTh;

OmpeNeNsATh ILENd JeaTelbHOCTH, 3ajaBas IapaMerpbl W KpUTepHH HX
IOCTUIKEHKS, COOTHOCUTE Pe3yJIbTaThl NEATEJIBHOCTH C MOCTABJIEHHBIMU LETAMH,

UCIIONB30BATh IIPH OCBOEHHMH 3HAHWHA MPUEMBI JIOTHYECKOrO MBIIIICHHS —
BBIIEST, XapaKTepHbIe NpPU3HAKU MOHATHH W yCTaHABIMBATH MX B3AUMOCBA3D,



MCMONIb30BaTh COOTRETCTRYIOIIUE MOHATHUS Il OOBSCHEHUS OTENbHBIX (AaKTOB U
SBJICHUH;

BEIOMpATh OCHOBAHUS ¥ KPUTEPUHM U KJIacCHU(GUKAIMM BEIIECTB |
XMMHUYECKUX PeaKLuii;

YCTaHABIUBATL INPUYWHHO-CIIEACTBEHHBIE CBS3M MEXIy H3y4yaeMBIMH
SBJICHUSIMY;

CTPOUTHL JIOTUYECKHE pacCyXeHus (MHIYKTHUBHBIE, MIEeAyKTHUBHBIE, IO
AQHAJIOTHHM), BBIABIATE 3aKOHOMEPHOCTH M TIPOTHBOpEYHS B paccMaTpUBaeMbIX
SBIICHUAX, POPMYNHUPOBATE BEIBOAKI U 3aKIHOUYEHUS;

NPUMEHSATH B MIPOLECCE NMO3HAHUS, MCIIONL3YEMBIE B XUMHUKM CHMBOIMYECKUE
(3HaKOBBIE) MOIENH, IPe0OPa30BbIBATE MOEIBHBIE IPEACTABICHNSA — XUMUYECKHUH
3HaK (CMMBOJI) 3leMeHTa, XuMHU4eckas ¢GopMyna, YypaBHEHHME XHUMHYECKOH
peaKkuuyd — TpM pELIeHWH Y4eOHBIX IO3HABATENBHBIX M IPAKTHYECKHX 3amad,
[IPUMEHSATh Ha3BaHHbIE MOJENbHBIE MPEICTABICHNS MUl BBIABICHUS XapaKTEPHBIX
PU3HAKOB M3y4YaeMBbIX BEIIECTB ¥ XUMUYECKUX PEeaKIuii.

2) 6a3oBbie HCCIIEA0BATENbCKHE NeHCTBHA:

BJIAJIETE OCHOBAMH METOJOB HAyYHOrO MO3HAHMS BEIIECTB M XMMHYECKUX
peaKIui;

GopMynHpOBaTE LIENH U 3aa4¥ UCCIIEIOBaHMU, UCIIOIB30BATh NOCTABICHHBIC
4 CaMOCTOSATENBHO C(HOPMYITMpPOBAaHHBIE BONPOCHI B KavyeCcTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI AJisi HOPMHUPOBAHUA TMIIOTE3BI MO NPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKIEHUH;

BJIAJIETH HABBIKAMKM CaMOCTOSTENbHOrO IUIAHMPOBAHHS H IIPOBENCHHA
Y4eHHYECKUX SKCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOJIONATE 32 XOJ0M
IIpoIlecca, CaMOCTOSTENBHO MPOTHO3UPOBATh €ro pesysibTar, (OpMyIMpoBaTh
0600Imenys ¥ BEIBOJBI OTHOCUTENIEHO JOCTOBEPHOCTH Pe3yIbTaTOB UCCIICNOBAHNUS,
COCTABJIATH 0OOCHOBaHHBIM OTYET O MPOJENaHHOM paboTe;

npuobperaTh ONBIT YYSHWYECKOH HCCIIEOBATeNbCKOH H [IPOEKTHOM
NeATeNbHOCTH, MNPOSBISTE CIOCOOHOCTE M TFOTOBHOCTE K CaMOCTOATENLHOMY
IOMCKY METOHOB pEIIeHHs NPAKTAYECKHX 3a1ad, NPUMEHEHMIO pPasInIHBIX
METO/I0B TTO3HAHHUI.

3) paGora ¢ uHpOpMaLHe:

ODHEHTHPOBAThCS B pA3NMYHBIX MCTOYHMKAX HMHpopmaumu (Hay9IHO-
MONyJsApHAs JIATEpaTypa XWUMHYECKOrO COJepIKaHHd, CIpaBOYHbIE MOCOOH,
pecypcsl MiHTepHETa), aHATH3MPOBATH MH(OPMAIMIO PA3NMYHBIX BHAOB M (OpM
NpesCTABIIEHNUS, KPUTHYECKH OLIEHUBATh ed JIOCTOBEPHOCTb u
HEIPOTHBOPEYHBOCTb;



(bopMynUpOBaTh 3aMpOCH U MPHUMEHSATH Pa3NHYHble METObI IPH IIOUCKE H
orbope wuHGOpPMALKK, HEOOXOMUMOK [JIs BBHIMONHEHHS y4eOHBIX 3a71ady
ONPENENEHHOrO THIIA,

B nproOpeTaTe OMBIT HCIONB30BaHUS HHOOPMAIHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH ¥ PA3NMMYHAIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENIEHO  BBIOMpaTh  ONTHMANbHYO  (GOpMY  IpeACTaBICHUA
AHpopMaIun (cXeMbl, IpaduKH, AUarpaMMel, TaOIHIEI, PUCYHKH U IpyTHE);
HCTIONE30BATh HAy4HBI S3BIK B KadecTBe CcpeAcTBa Ipu pabore C
~ XUMHUYECKOH MHGbOpMaLueit: NOPUMEHSTh MeXIpeAMeTHble ((QU3MYecKue u
MaTeMaTHUYeCKHe) 3HaKK U CUMBOJIBI, (QOpMYIIbl, a00peBHaTypsl, HOMEHKIIATYPY;
- WCIIONB30BaTh ¥ TIpeoOpa30BbIBaTh 3HAKOBO-CUMBOJMYECKHE CpPEICTBA
HarJsIHOCTH.

OgJiajleHHEe YHHBEPCANbHBIMA KOMMYHHKATHBHBIMH [eHCTBHAMH:

3aJaBaTh BOMPOCK! IO CYLIECTBY 00CYKIaeMoil TeMBI B XOJie JUanora u/uiu
NWCKYCCHH, BbICKa3piBaTh HJEHM, (OPMYJIMpOBaTh CBOM  IPEJIONKEHUS
OTHOCHTENBHO BBIIIONHEHHS MPEJJIOKEHHOH 3a1a4H,

BBICTYIIATh C TPE3eHTaldell pe3ynbTaToB [O3HABATE/IbHOW MAesTeNbHOCTH,
MONYYEHHBIX CAMOCTOSITENIEHO HIIM COBMECTHO CO CBEPCTHUKAMM TIPH BBITOITHEHUH
XAMUYECKOr0 3KCIEPUMEHTa, MPaKTHIeCKOo paboTel MO HUCCIENOBAHHIO CBOHCTB
H3yYaeMBIX BELIECTB, peali3aluy y4ebHoro npoekra # GopMyIupoBaTh BHIBOJBI
10 pe3y’NbTaTaM MPOBEAEHHBIX WCCINENOBAaHMH IyTEM COrIaCOBaHWS IIOSHIMH B
xoze obcyxeHus 1 oOMeHa MHEHUAMH.

OBJiajieHue YHHBEPCATLHBIME PeryISTHBHbIMH AeHCTBHAMH:

CaMOCTOSITENIFHO [IAHWPOBAaTh M OCYIIECTBIATh CBOK [MO3HABATEIbHYIO
G IeATeNBHOCTh, ONpeneNsis ef Lend M 3aJaud, KOHTPOJIMpOBaTe M IO Mepe

HeOOXONMMOCTH KOPPEKTUPOBAaTh IIpe[UIaraeMblii anroput™ JCHCTBUHM MpH
= BEIMOJHEHUH y4eGHBIX M WCCIIEIOBATENbCKHX 3ajia4, BbIOMparh Haubosee
5 (EKTHBHEI CMOCO6 WX pelIeHHs C yd&ToM TOJNydeHWsl HOBBIX 3HaHHUH O
BEIECTBAX M XUMHYECKHX PEAKLHSIX;
OCYIIECTBIIATE CAMOKOHTPOJIb CBOEH NEATENHHOCTH Ha OCHOBE CamMOaHaH3a
¥ CaMOOTIEHKH.

NMPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBle pe3yibTaThl OCBOeHMs Kypca «Opramuyeckas —XUMUSD)
OTpaxKaroT:

- chOpMUPOBAHHOCTS  MNpENCTABICHUH O XUMHUYECKON  COCTaBISIOIIEH
€CTeCTBEHHO-HAYYHOM KapTHHbl MHpa, pPOJM XMMHUH B TO3HAHHU SIBIIEHUH



npuponsl, B (OPMUPOBAHHM MBIIUIEHHS H  KyJObTyphl JIMYHOCTH, €
(QyHKIMOHATEHON TPaMOTHOCTH, HEOOXOAUMOMH NS pellieHns TPaKTUIECKUX 3a/5a4
¥ 3KOJIOTHYECKH 0OOCHOBAHHOIO OTHOILIEHMS K CBOEMY 3I0POBBIO M IPHPOIHON
cpene,

BlaJieHHe  CHCTEMOM  XMMHUYECKHX  3HAHUH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATalOlMe IOHATHA (XMMHYECKHM 3JIEMEHT, aTOM, JJIeKTPOHHas
oboouka aToMa, MOJIEKYIa, BAIEHTHOCTh, 3JIEKTPOOTPHLATENBHOCTh, XMMHUUECKasl
CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U COKpalllEHHas), MOJb, MOJsIpHas
Macca, MOJIApHBIH O0O0BEM, yriepoaHbli ckejer, GYHKIMOHAJBbHAs TIpyIa,
panuKal, W30MepHs, H30MEepPhl, TOMONOTHYECKUH psill, TOMOJIOTH, YIIIEBOAOPOIEI,
KHCIIOPOZ ¥ Aa30TCOJepKalllie COeNUHEHMS, MOHOMEp, MOIMMED, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEAMHEHHS); TEOPHH H 3aKOHBI (TEOpHs CTPOEHHS
opranuyeckux semectB A. M. ByrnepoBa, 3aKoH COXpaHEHMS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIWYECKHH A3BIK XHMHM; MHPOBO33DEHYECKHE 3HAHU,
JAeXalue B OCHOBE ITOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX
SIBJIEHUH, (aKTONOTHYeCKHe CBEIEHHS O CBOMCTBaX, COCTaBe, IOJyYeHHH H
Ge30MacHOM HCIONB30BAHMA BAKHEHINHX OPraHAYECKHX BEIIECTB B OBITY H
MPaKTHYECKOH NeaTeIbHOCTH YeJI0BEKa,

c)OPMUPOBAHHOCTS yMEHMIl BBISBIATH XapaKTEPHBIE MPHU3HAKH MOHSTHH,
yCTaHaBJIMBATh WX B3AWMOCBA3b, MCIONL30BaTh COOTBETCTBYIOLINE NMOHATHA MPU
ONKCAHWHU COCTaBa, CTPOSHHMS U IMPEBPAINEHUH OPraHMIECKUX COeMHEHUH;

cOpPMHUPOBAHHOCTE YMEHHI MCIONB30BaTh XUMHYECKYIO CHMBOJHKY U
COCTABNEHHS] MONEKYISPHBIX M CTPYKTYPHBIX (pasBEHYTOH, COKpaIEHHOM)
GopMyn OpraHuYeckMx BeIIECTB M YPaBHEHHH XHMHUYECKHX peaKiui,
W3TOTABJIMBATh MOJEIM MOJIEKYJ OPraHHYECKMX BEIIECTB IS WIJUTIOCTPAlUH HX
XMMHYECKOTO U MPOCTPAHCTBEHHOrO CTPOCHHUS;

chOPMUPOBAHHOCTE YMEHMIl YCTaHABJIMBaTh MPHHANIEHKHOCTH M3YHEHHBIX
OpraHMYeCKHX BEIIECTB NO MX COCTaBy M CTPOGHHIO K ONpPEJENEHHOMY
Kraccy/rpyrnne coeguHeHHH (YIJIEBOHOPOIbBI, KUCJIOPOA M as0TCoACpiXKallue
COeIMHEHHs, BBICOKOMOJIEKYJIAPHBIE COEIUHEHHs), [1aBaTh MM Ha3BaHMA IO
cucrematnueckoit Homenxiaarype (IUPAC), a Ttakke NpUBOIUTL TPHUBHAILHLIC
Ha3BaHWS OTIENBHBIX OPraHMYEeCKHX BEINECTB (JTHJIEH, MPOIMJIEH, AlETUIIEH,
ITUJIEHTIUKONB, TIMANEPUH, GeHon, (QopManblerui, aueTaibJeru/l, MypaBbHHAs
KUCNOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTeapiHHOBAas KACIOTA, TIIF0K032,
bpyxTo3a, Kxpaxmal, HeJUoNo3a, TJIMITAH ),

chOPMHUPOBAHHOCTE yMEHMS ONpENeNaTh BHUABI XHMHYECKOH CBA3M B
OpraHHYECKUX COENUHEHNsX (OIMHAPHEIE U KpaTHBIE);



ChOpMUPOBAHHOCTE yMEHHS TPUMEHSTh IIONOXKEHUS TEOPUH CTPOEHMUs
opranuueckux BemecTe A. M. Bytneposa st 0ObsiCHEH!S 3aBUCUMOCTH CBOWCTB
BEIIECTB OT WX COCTABa W CTPOEHUS; 3aKOH COXPaHEHHsI MacChl BEIIIECTB;

chOpMHUPOBAaHHOCTh  YMEHMH  XapaKTepus3oBaTh  COCTaB, CTpPOEHHE,
(busuyuecKkue ¥ XMMHUYECKWE CBOWCTBA TUIMYHBIX INPEACTaBUTENECH pPa3IHUHBIX
KJTaCCOB OPraHWYECKWX BellecTB (MeTaH, 3TaH, STHJIEH, TPOMUJIEH, aleTHIIEH,
6yraguen-1,3, merunOyranuen-1,3, OeH301, MeTaHON, 3TAHOJ, STUJIEHIJIHKOID,
rIULepuH, GeHoJ, aleTansAeruji, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIFOKO03a,
Kpaxmall, Ie/UI0JI03a, aMIHOYKCYCHas KUCII0Ta), HILTFOCTPUPOBATE TEHETHYECKYIO
CBSI3b MEXIY HMMHU YPaBHEHHSMM COOTBETCTBYIOIIHMX XMMHYECKMX peaKkuu# ¢
ACIIONIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTePH30BaTh HCTOUYHUKU YIIIEBOAOPOAHOIO
ceiphd  (HehTh, NPUPOAHEIA ra3, yroie), cmocobel ux TnepepaboTku |
MPaKTHYECKOe IPUMEHEHHE IIPOAYKTOB IIepepaboTKy,

chopMUPOBAHHOCTE yMEHHH ITIPOBOIWThH BBHIYMCICHHUS IO XHMHYECKHUM
ypaBHEHUsM (Macchl, 06bEMa, KOTHYECTBA MCXOMHOIO BELIECTBA HIIM IPOAYKTa
pEaKiMW 10 M3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 HCXOAHBIX
BEIECTB MM IPOAYKTOB PEaKIHH);

chOpPMUPOBAHHOCT yYMEHHH BIAJETh CHCTEMOH 3HaHMA 0O OCHOBHBIX
METOJaX Hay4HOIO MO3HAHMS, UCIONL3YEMEIX B XUMHUHK [IPY U3YyUYEHUHU BEIIECTB U
XUMWYECKUX SBICHAN (HabmoneHne, H3MepeHne, IKCIIEPUMEHT, MOJIETUPOBaHk E),
HCIIONB30BaTh CHCTEMHble XHMMMUECKME 3HAHWS Ul IPHHATHS pelleHud B
KOHKDETHBIX JKH3HEHHBIX CHUTyalMsX, CBS3aHHBIX C BEINECTBAMH H HX
IpPUMEHEHHUEM;

chopMUPOBAHHOCTE yMeHHH COOIOAaTh NpaBuia MOJb30BAHUs XHMHYECKOH
nmocynod u nabopaTtopHsM 0OOpyJOBaHHEM, a TAaKXKe NpaBUia obpaienus ¢
BEIECTBAMY B COOTBETCTBUH C MHCTPYKIHSMH [0 BBITONHEHMIO JTaOOpaTOPHBIX
XAMHYECKUX OTBITOB;

chOpMUPOBaHHOCTE YMEHHMH IUIAHUPOBATE M  BBINOIHATEH XMUMHYECKHH
SKCTIepUMEHT (IIPeBPALLeH s OPraHWYeCKUX BELeCTB IIPH HAarpeBaHuH, MOy ICHHE
yTMNeHa M M3yYeHHWe ero CBOMCTB, Ka4eCTBEHHBIC peaKklUH OpraHuvYecKHx
BEIIeCTs, [AeHATypauus OeNKoB NPy HarpeBaHMH, IBETHBIE DeaKiyud OelkoB) B
COOTBETCTBHM C INPABHIAMH TEXHUKH O€30IacCHOCTH Tipu OOpalleHud ¢
BemecTBaMu K J1abOpaTOpHBIM 00OpYNOBaHHMEM, IPEACTABIATE PE3yIbTaThl
XHMUYECKOro 3KCrepuMeHTa B (opMe 3alucd ypaBHEHHH COOTBETCTBYIOLIMX
peakIuii ¥ pOpMyIHPOBATE BEIBO/bI HA OCHOBE 3THX PE3yJIBTATOB;

chOPMHPOBAHHOCTE yMEHHH KPUTHYECKH aHAIM3MpOBaTh XUMUYECKYIO
UHGOPMAIMIO, [ONyYaeMyl H3 pa3HBIX HCTOYHHKOB (CpencTsa MaccoBO#H
uabopManun, IHTEPHET ¥ APYTUX);



chOpMHpPOBAaHHOCT,  YMEHHH  coOirojarh — IpaBwjla  HKOJOTMYECKH
1enecoobpasHoro moBemeHHs B OBITY W TPYHOBOM [EATENBHOCTH B LENAX
COXPAHEHHUsI CBOEr0 3[0POBbS M OKpYXKaIOLIeH NPUPOIHOH Cpesbl, OCO3HABaTh
OIIaCHOCTh BO3NEHCTBHS Ha JKMBEIC OPraHH3MBI ONPENENEHHBIX OPraHWYEeCKHX
BELIECTB, NOHMMas cMbicn nokasarens IIJIK, nmosicEsTs Ha mpuMepax cmocobbl
YMEHBIICHHSI ¥ NPENOTBPALICHWS WX BPEJHOTO BO3JCHCTBHS Ha OPraHH3M
4eJI0BeKa;

A7si 00ydaloImuXcs ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMHY 3I0pPOBbS: YMEHHE
MPUMEHSATH 3HAHUS OO OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIUECTB U
XUMHAYECKHUX SBIICHHN;

st cruensix © cnaboBUAAIMX OOYYalomMXCS: YMEHHE HCIONb30BaTh
penseHO-ToYeYHyI0 crucTeMy obosnauenuit JI. Bpaiiis ans 3amucu XUMHYECKHX
(bopmys.

11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOeHMs Kypca «OOwmas u HeopraHuyeckas
XUMUS» OTPaKaIoT:

cOpPMHPOBAHHOCTb ~ IIPEACTABICHUH: O XHMHYECKOH COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, pPONM XUMHUM B [O3HAHWU SIBICHUH
npUpoasl, B (OPMHPOBAHMM MBIIIEHHS M  KYJIbTYphl JIAYHOCTH, €€
byHKUMOHATEHON rPaMOTHOCTH, HEOOXOMMMO JUisl pelIeHNUs IPAKTHUECKUX 337134
¥ SKOJIOTHYECKH OGOCHOBAHHOIO OTHOIIEHWS K CBOEMY 3I0POBBIO W IPUPOJHOH
cpezne;

BIaJeHre  CHCTEMOM  XWMHYECKHX  3HAHMHM, KOTOpas  BKIIOYACT.
OCHOBOTIONATAIOIIME TOHATHS (XUMHYECKHH SIIEMEHT, aTOM, M30Tom, S-, p-, d-
SIEKTPOHHBEIE OpOHMTalX aToMOB, HOH, MOJIEKyna, MOIlb, MOJISIpHBI  00BEM,
BaJIEHTHOCTb, JJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHUS, XHMUIECKas CBS3b
(xOBaNeHTHAs, HOHHAS, METAJIMYECKasi, BOJOPOIHAs), KpUCTA/UINYECcKas pemeTKa,
TAMB! XUMHYECKMX  peakiui, pacTBOp, OJEKTPOJUTHI, HE3IEKTPOJIHTEI,
3NEKTPOJUTAYECKAs [UCCOLMAIMS, OKHMCIUTENb, BOCCTAHOBHMTEND, CKOPOCTH
XUMHAYECKOM DEeaki[iy, XHMUYecKOoe PaBHOBECHE); TEOpHH 1 3aKOHBI (TeopHs
SIIeKTPONMTHYECKON AuccoLpaury, nepuonuyeckuii sakon [l Y. Menneneesa,
3aKOH COXPaHEHWs MAacChl BEILIECTB, 3aKOH COXPAHEHHUsS U NPEBPALCHUS SHEPIUH
IpY XAMAYECKHX PEAKIMSX), 3aKOHOMEPHOCTH, CHMBOJNHMYECKMH S3BIK XHMHH,
MHPOBO33pEHYECKHE 3HAHMS, JIeKallke B OCHOBE NMOHMMAHWS NPUYMHHOCTH H
CHCTEMHOCTH XHMHUYECKHX SIBJIeHMH, (aKTONOrndeckue CBEIEHUS O CBOHCTBAX,
cocTaBe, MONydeHHH U Ge30IaCHOM MCIONb30BAHMA BOXXHEHIINX HEOPTaHHIEeCKHX
BEIIEeCTB B OBITY U MPAaKTUYECKON NESTEIbHOCTHA 9EJI0BEKa,



chOpMUPOBAHHOCTS YMEHMIl BBIIBIATL XapaKTEpHBIE NMPU3HAKH TOHATHH,
YCTaHaBIIMBATh X B3aWMOCBH3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPH
OMKCAaHKK HEOPraHMYECKUX BEIIECTB U X NPEBpalleHHH;

chOpMUPOBAaHHOCTE YMEHM! MCIIONB30BATh XUMUYECKYIO CHMBOJIMKY JUIS
cocTaBneHus GOpMyn BeIeCTB M YpaBHEHHM XWMHMYECKHX  peakiui,
cucrtemaTuyeckyro HoMeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTAEIBHBIX
HEOpPraHWYecKUX BELIeCTB (yrapHblii ras, YrieKHCIBIH ras, amMMmHak, rauénas
M3BECTh, HEraléHas U3BeCTh, [IUTHEBAs COJ1a, [IUPUT U APYTHUE);

cHOPMUPOBAHHOCTh YMEHUN ONpeessTh BaleHTHOCTh U CTENeHb OKUCICHHUS
XUMHMYECKUX 3JIEMEHTOB B COEAMHEHUSX Pa3IM4YHOrO0 COCTaBa, BUJ XUMHUYECKOH
cBs3U (KOBaJIeHTHAs, HOHHANA, MeTaJIi4yeckasi, BOZOPOAHAsS) B COSAUHEHHUAX, TUI
KPUCTAJUTMYECKOM DPEInETKH KOHKPETHOrO BellecTBa (aTOMHAasi, MOJEKYJsapHasd,
HOHHAs, MeTAJUIMYecKas ), XapakTep Cpe/ibl B BOJHBIX pacTBOpPaxX HEOPraHH4eCKHX
COEIMHEHHNN;

copMHUPOBAHHOCTH yMeHUuH yCTaHaBIUBaTh MPUHAIEKHOCTE
HEOPraHWYEeCKUX BEIIECTB MO0 WX COCTaBYy K ONpeNeNnEHHOMY KJaccy/IpyIne
coenHeHuH (TIPOCThIE BelecTBa — META/lJIbl ¥ HEMETA/UIbI, OKCHIbI, OCHOBaHHUS,
KKCJIOTBI, aM(BOTepHBIe THAPOKCHIBI, COIH);

chOPMHUPOBAHHOCTL YMEHHUN PACKpPBIBATH CMBICH IIEpHOMYecKoro 3akoHa J1.
V. Menpeneesa U 1€EMOHCTPUPOBATH €I0 CHCTEMATU3UPYIOLIYIO, OOBSICHHTENBHYIO
| IPOrHOCTHYECKYIO QYHKIIMH;

copMHEPOBaHHOCTh YMEHHMH XapaKTepu30BaTh OJJIEKTPOHHOE CTPOCHHUE
ATOMOB XHMHYECKHX 5reMeHTOB 1—4 mepuonoB IlepHoan4eckoi CUCTEMBI
xumudeckux snementoB [, V. MeHpeneeBa, MCIONb3ysl HMOHATHS «s-, p-, d-
9JIEKTPOHHEIE opbuTamm», «3HEepreTHYECKue YPOBHUY, OOBICHATH
3aKOHOMEPHOCTH M3MEHEHWsI CBOACTB XMMMYECKMX 3IIEMEHTOB M UX COCNMHEHHH
10 epuoaaM u rpynmam [lepruoaudecKoil CHCTeMB! XMMHYECKHX IIeMeHTOB 1. %8
Menneneesa,

chOPMUPOBAHHOCT, yMEHHWH  XapakTepu3oBaTh  (ONMHChIBaTh) —obLIHE
XUMWYECKUe CBOWCTBA HEOPraHWYECKUX BELIECTB  Pa3M4YHBIX  KJIaccoB,
MOATBEP)KAATH CYIECTBOBAHUE TPEHETHYECKOH CBS3H MEXJy HEOPraHWIeCKAMH
BEI[ECTBAMHY C TIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIMX XMMHUYECKUX PeaKIIUH;

chOpMUPOBAHHOCTE YMEHHMs KIacCHGUUMPOBATE XUMUYECKHE PEAKLUH IO
pa3MuYHBIM TIpA3HAKaM (YHCIOy W COCTaBy pearupylollMX BEIIECTB, TEIIOBOMY
>bdeKTy peaxiuy, W3MEHEHHIO CTeNeHedl OKUCIIeHHs 3JIEMEHTOB, o6paTUMOCTH
peaKIuy, yJ4acTHIO KaTalu3aTopa);

chOpPMHEPOBAHHOCTS YMEHMH COCTAaBIATh yPABHEHHsS DEaKIMH pasiuuHbIX
THIIOB, TIOJTHEIE ¥ COKPAIIEHHBIE YDAaBHEHUS peaKuii HOHHOTO oOMeHa, yYUThIBas
YCIIOBHSI, TIPY KOTOPBIX 3TH PEAKIAH UAYT 0 KOHIIA;



chopMUpOBaHHOCTE  yMeHHH  coOmromaTh  NOpaBWjia  3KOJOTHYECKU
enecoo0pa3Horo IOBeAEHUS B OBITY M TPYHNOBOH [EATENBHOCTH B LENAX
COXpaHEeHHs CBOEro 3[0pOBbS U OKpYXKAIOLeH NPUPOIHON Cpeasl, OCO3HABATH
OTIaCHOCTH BO3JEHCTBHUA HA JKUBBIE OPraHU3MBI ONpEeNEHHBIX BELIECTB, TOHUMAs
cmeicn mokazarens I1JIK, mosicHITE Ha mpuUMepax CrHocoObl yMEeHBINEHHS |
OpeoTBpaleHUs UX BPEHOTO BO3/ICHCTBHUS HA OPTaHU3M YeJI0OBEKa;

U1 00y4aromMxcsi ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSMM 3I0POBbS: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX IOCTYNHBIX METOZAaX II0O3HAHWS BEIECTB U
XUMUYECKUX SIBIICHUH;

JUIS CIIETBIX W crnaboBHAAIMX O0O0ydalomuxcs: YMEHHE HCIO0JIb30BaTh
pensedHO-TOYEYHYIO cucTeMy obo3HaueHu# JI. Bpakns ms 3anucH XMMHYECKHX
topmym.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJILHBIE YYHEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

Xumus, 10 xnace/ IM'abpuenan O.C., Octpoymos WU.I'., Cnanxos C.A.,
AxuuonepHoe obinectro «M3marensctBo «IIpocBemenne», 2021 r
Xumus, 11 xnace/ Tabpuensn O.C., Octpoymos W.T'., Cnanxos C.A.,

AxnnonepHoe obmectso «M3narensctBo «IIpocsemenne»,2021r.

METOIUYECKUWUE MATEPHUAJIBI JJISA YYUTEJISA
Xumusi(6a308siit ypoBeHs ). Peanu3sanus 00pa3oBaHUs: METOIHYECKOE ITOCOOHE
nist yaurens / Kasepura A. A., ITnuyruna I'.B.; mox pen.I”. B. [Tugyrunoi. M. :

®I'BHY «MHCTHTYT cTpaTeruy pa3BuTus obpasoBanus PAO», 2022 81 ¢

LA ®POBLIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://edsoo.ru/rabochie-programmy/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 669156940959655819463310575184336563501118402906
Bnapgeney bynatosa Hatanba BnaguMupoBHa

OeicTevTened C 23.01.2025 no 23.01.2026
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