M}’HHLIHHHJ'IBHOC dBTOHOMHOC 06m006paBOBaTOﬂBHOG YUpPEKICHHE

«Cpennss odweodpazoBareibHast WKoaa Ne 55»

[IPUHATO YTBEPXJEHO
[Ienaroru4ycCKuM COBETOM _.J..0; Impeh"ropa
MAOQY — COLI Ne 55

[Iporokon Ne 19

OT «26» utoHs 2026r.

PABOYAS ITPOTPAMMA
yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

st ooydyawmuxesa 10 — 11 kiaaccon

ExatepunOypr, 2026



HOSACHUTEJBHASA 3AIIUCKA

[IporpammMa 1O XUMUM Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
oOpa3zoBanuu B Poccuiickoit @eneparumy», TpeOOBaHUH K pe3yIbTaTaM OCBOCHUS
denepanbHOlt 00pa30BaTEIBLHON MPOTPaMMBI CPEIHETO OOIIEro oOpa3oBaHUS
(®OIT COO), npencraBneHHblx B  DenepaibHOM  TrOCYJapCTBEHHOM
obpazoBarenpHoM crtaggapre COO, c yuérom Konuenuuu mnpenogaBaHus
y4eOHOTO IpenMeTa « XUMUs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanyy, peau3ylONIMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPAMMBI, H
OCHOBHBIX NOJIOKeHNH «CTpaTeruum pas3BuTUs BocnuTaHus B Poccuiickon
®enepanuu Ha nepuos A0 2025 roga» (Pacnopspokenue [paButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MPOrpaMMBbI M0 XUMUH, K ONPEIETICHUIO
oOmielt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYarolIMXcs
cpeacTBamu ydeOHoro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIENIEH, COJEp)KaHMsl, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKY BBITTYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3oBaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIMM JTAalOM peaju3aliud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHus. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpbl 4YEJIOBEKa, a TakK¥K€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOydJaronmxcsi Ha ypoBHE CpeTHEeT0 00111ero o0pa3oBaHus CpeCTBAMU YU4eOHOTO
npeaMera «XUMUs», COACPKAHUE U IOCTPOCHUE KOTOPOTO OMNPEACIICHBI B
nporpaMMe Mo XUMHU C y4E€TOM CHelupUKA HAyKU XUMHUM, €€ 3HA4YCHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUATbHON JKM3HU OOIIECTBA, a TaKXKE C y4ETOM
oO0luMX wLened M TPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHS Kak 3JIEMEHT CUCTEMbI €CTeCTBEHHBIX HAyK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IMBUIIM3AINH, B CO3/IaHUX HOBOM 0a3bl MaTEPUAIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (QOPMHUPOBAHUE PAIMOHAIBHOIO HAYYHOIO
MBIIJICHHS], B CO3/IaHUE IIEIOCTHOTO MPEACTABIECHUS 00 OKPY>KAIOLIEM MHUPE KaK
O €IUHCTBE MPUPOJBI U YEJIOBEKa, KOTOPoe (POpMHpYyeTCs B XUMUU Ha OCHOBE



IIOHMMAHUS BEIIECTBEHHOIO COCTaBa OKPYXAIOWIEr0 MHpPaA, OCO3HAHMS
B3aMMOCBSI3M MEXKJy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU
00JacTIMU IPUMEHEHHUS.

TecHo B3aMMOIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUs CTajla
HEOTHEMJIEMOM YaCTbI0O MHMPOBOM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHUEM
YCHENIHOTO TPYJIa M JKU3HU KaKJ10T0 ujieHa oouiecTBa. CoBpeMEeHHasi XUMHUS KaK
HayKa CO3MJIATEIIbHAs, KaK HAyKa BBICOKUX TEXHOJIOTUM HAIIPABJICHA HA PELLICHUE
rJI00aNbHBIX TMPOOJIEM YCTOMYMBOTO PA3BUTHUS UYEIOBEUECTBA — CBIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOrMUECKON 0€30I1aCHOCTH U OXPaHbI 30POBbSL.

B cootBeTcTBUMM C OOIIMMH LEISIMHU M MNPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a3oBbIi
YpOBEHb U3YUYEHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJbTYpPHYIO
HOJATOTOBKY  OOydaroluxcs, HEOOXOIUMYyKH UM i BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B KU3Hb COIMYMa,
MPOJIOJDKEHNUS  00pa3oBaHHMS B  pa3IMYHBIX O0JacTsX, HE CBSA3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBnsolmiuMu - ipeaMeTa «XUMHsD) SIBISIFOTCSL  0a30BbI€ KypChbl —
«Oprannueckas xumus» U «OOmas U HEOpraHUYeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CUCTEMa 3HaHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUU U3 001Iei
XUMHUH) U OpraHnyecKo Xxumuu. @opMupoBaHrEe TaHHOW CUCTEMBI 3HAHUW MPU
U3y4YeHUU TpeaMera OO0ecreunBaeT BO3MOXKHOCTb PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIECTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

CrpykTypa coaepxkanusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMupoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K H3Y4YeHHMIO Y4YeOHOro wmaTepuana U o0O0ycioBIeHa
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH Ha  ONpeAeNIEHHBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX
npelcTaBiIeHUd O cTpoeHuu BemecTB. CBelneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JIAI0TCS B PA3BUTUHU — OT YTJIEBOIOPOAOB /10 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnM4eckol XMMHUU IOJYy4YarOT Pa3BUTHUE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOTO O0ILIEr0 00pa30BaHus IEPBOHAYAIbHbBIE
MpPEICTaBICHUSI O XHUMHUYECKOM CBS3M, KIACCU(DUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHHUSA, O XUMHUYECKOU
peaKkuuu.



[lon HOBBIM YIJIOM 3peHHUsi B MpeaMeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3YyYEHHBI HAa ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsA
TEOpEeTUYECKH MaTepuail U (HAKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
xumMudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO011ast 1 Heopranmueckas
XUMHSD O0YYaroUIMMCsl MPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAUYEHUE
MEPUOANYECKOT0 3aKOHA C 00IETEOPETHIECKUX U METOAO0JIOTHUECKHUX TTO3HUIIHIA,
rIy0>ke TMOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMHA HSTOr0 3aKoHa — OT
0000112011 H 10 0OBSICHSIONICH U POTHO3UPYIOIICH.

Enunas cuctema 3HaHMN O BaKHEHIINMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKIHUAX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX IIPOTEKaHWs aomnoiHsercss B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHU COJIEP’KaHUs, UMEIOIIMMH KYJIbTYpPOJOTUYECKUI U TNPUKIATHOU
XapakTep. OTH 3HAHHUA CIHOCOOCTBYIOT MOHHUMAaHHMIO B3aUMOCBSI3U XMMHH C
ApYTUMH HayKaMH, PACKpBHIBAIOT €€ poJib B MO3HABATEIHHONW M MPAKTHUYECKON
JESTEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K TPOIECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUICCKUX MPUIOKEHUN XUMUH, TIOMOTAOT
BBIITYCKHUKY OPHEHTHPOBAThCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKA OCMBICIMBATh MHPOPMALUIO U
OPUMEHATh ©€ s TIOTOJIHEHWS 3HaHWHW, PEIICHUS WHTEIICKTyallbHbIX |
OKCIIEPUMEHTAJIBbHBIX HCCIENOBATENbCKUX 3a7ad. B 1emom  coaep:kaHue
ydeOHoro npeamera «XUMHsD) TaHHOTO YPOBHSI M3YUYEHHUS] OPUEHTHUPOBAHO Ha
(opMupoBaHue y o0yyaromuxcss MUPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMAaHHUS
¢unocodckux uael, Takux Kak: MaTepuantbHOE €JUHCTBO HEOPTraHMYECKOIro U
OpPraHUYECKOTO MHpa, OOYCIOBIECHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM U
CTpOCHHEM, TO3HABAEMOCTh TMPUPOJHBIX SBICHUH IMyTEM DSKCIEPUMEHTa U
pelleHrs MPOTUBOPEYUN MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKUMU
MPEINOChUIKAMU, OCO3HAHUE POJIM XUMUHU B PEILICHUU SKOJIOTHYECKUX MPOOIIEM,
a TakKe MpoOsieM cOepeKeHUsS DHEPTeTUUECKUX PECYPCOB, CHIPHS, CO3IaHUS
HOBBIX TEXHOJIOTUH ¥ MaTEepPHAIIOB.

B mnnane pemenus 3amad BOCTIMTAHUS, Pa3BUTHS W COIMAIM3AINU
oOy4aromuxcsi TPUHATbIE TPOrpaMMOM MO XHMMHUHU TMOAXOJbI K OIpeneICHUI0
COJIEp)KaHUsI W TOCTPOEHUS NpeaMeTa MpeaycMaTpUBarOT (OpMUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE IS
pPa3IMYHBIX BUJAOB JACSATEIBHOCTU: pEIICHUS NpoOieM, MOHWCKa, aHalu3a M
oOpaboTkn  wH(OpMAIMK, HEOOXOAWMBIX [JIi MPUOOPETEHUsS  OIbITa
MPAKTUUYECKOW U HCCIENOBATENbCKON JIEATENbHOCTH, 3aHUMAIOIIeH BaXKHOE
MECTO B MMO3HAHUHU XUMUHU.



B mpaktuke npenopaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHHUs, TaK M Ha YPOBHE CpeaHero oO0umero oOpa3oBaHus, MOpH
ONPENEIICHUHN COAECPIKATENIBHON XapaKTEPUCTUKU LIEJIEH W3Y4YEHHs MpeaMeTa
HAIIPaBJIICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TPU3HAETCA
(¢opMupoBaHHE OCHOB XHWMHYECKOW HAyKHM KaK oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, IMPAKTHYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. C METOIMYECKON TOUKU 3PEHUS TaKOU
NOAXOJ K OINPEACICHUIO LEJIe W3y4eHUsT MpeaMeTa SBISETCA BIIOJIHE
ONpaBIAHHBIM.

CoracHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMUA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opMupoBaHME CHUCTEMbl XUMHUYECKHUX 3HAHUN KaK BaKHEHIIeH
COCTaBIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIYEBbIe MOHATUSA, (QyHAAMEHTAIbHbIE 3aKOHBI M TEOPUU XUMUH,
OCBOCHHME SI3bIKa HayKH, YCBOCHUE U NOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
00001IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmMupoBaHME M pPa3BUTHE MPEJICTABICHUNA O Hay4YHBIX METOAAX
MO3HAHWSA BEIIECTB M XHMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpEeTEHHs] yMEHUI OPUEHTHPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UMEIOLINX MECTO B PUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOU
KU3HU;

e DPa3BHUTHE YMEHHI U CTOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM
U OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJICHUEM MpaBUIl
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakKTEpUCTHKA LIeTIeH 1 3a7a4 U3y4YeHHUSI
npeaMera B MporpaMMe MO XUMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPEIHEro o0OIIero
oOpazoBanus. CeroiHs B MpenoJaBaHUU XUMUU B OOJbILIEH CTETIEHU OTIAETCS
NpEeINOYTeHUe  MPAKTHUYECKOM  KOMIIOHEHTE  CojJepkaHusi  OoOydeHus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa30BaTeIbHOM
OpraHu3allii, BiaJCIOlIero He HabopoMm 3HaHUM, a (QYHKIMOHAIBHOM
IrPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSMHU aKTUBHOT'O TIOJyU€HUs 3HaHUHN
Y IPUMEHEHUS UX B PEAJbHOM )KU3HU JJI PELICHUS NPAKTUUYECKUX 3a7ad.

B cBsf3u ¢ 3TMM mpu u3y4yeHUH npeamera «XuUMHUs» JOMUHHUPYIOIIEe
3HaY€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4M, KaK:

aganTaius 00y4aromuxcs K yCJIOBUSIM IMHAMUYHO Pa3BUBAIOILIETOCS MUPA,
(GopMupOBaHHE  HHTEIJICKTyaJbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOM K



caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CAMOCTOSTEILHOMY  TMPUHSATHIO
IPaMOTHBIX PENICHHA B KOHKPETHBIX >KM3HCHHBIX CHTYAIUSAX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y OOYyYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETCHIINM), WMCIOINX yHUBEPCAIBHOE 3HAYCHHE MJIs Pa3IUYHBIX BUIOB
NeSATEIBPHOCTH: PEIICHHS MPoOIIeM, TIONCKa, aHalin3a U 00paboTku nHpOpMaIuHy,
HEOOXOIMMBIX JJIsi TPHOOPETEHUS OIbITa NEATEeIHLHOCTH, KOTOpas 3aHUMaeT
BaXHOEC MECTO B IIO3HAHWW XHUMHH, a TaKXKe [UIsI OICHKH C TO3UIUH
AKOJIOTUYECKON OE€30MaCHOCTH XapakTepa BIUSHUSA BEUIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEIy;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEW O00ydYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HECHHBIMH MOTPEOHOCTIMH,
HCITOJTh30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIC TEXHOJOTHUH I TIOWCKa W
aHanu3a Yy4yeOHOW MW HAYYHO-TIOMYJSIPHOM HMH(POpPMalUd XHUMHYECKOTO
COJIep KaHMS;

dbopMupoBaHHE ¥ pPa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IpPU TUIAHUPOBAHWUU U
MIPOBEICHIH XUMHUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAHUE Yy OOydYalmuxcs YOEKIEHHOCTH B TYMaHHCTHYECKOU
HaTPaBJICHHOCTH XHMHHU, €€ BKHOW POJU B PEHICHUH TIOOATBHBIX MPOOJieM
PaIMOHAIBHOTO MPUPOIOTOIH30BAHUS, TOMOJHEHUS YHEPTETUYECKUX PECYPCOB
¥ COXPAaHEHHUsI TPUPOTHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3J0POBBIO, a TaKXKe NMPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUS TOJTYYCHHBIX 3HAHWUW ISl TPHHSITHS TPAMOTHBIX PEIICHHHA B
CUTYAITUSAX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsl MpeaMeT «XUMUSDH)
0a30BOTO YpOBHS BXOJWUT B COCTaB NpeaMeTHOH objacth «EcTecTBeHHO-
HAyYHBIE TIPEIMETHI.

OO6miee uncno 4YacoB, OTBEACHHBIX JJISI M3YyYCHHUS] XUMHUH, Ha 0a30BOM
YPOBHE cpeaHero oomero oopa3oBanus, coctariseT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B Hezelo).



COILEPKXAHUE OBYYEHUSA
10 KITACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHM4ecKol XUMHH: €€ BOBHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE
B NOJIyYEHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHn A. M. bytiepoBa, €€ OCHOBHbBIE NOJIOKEHHS. CTPYKTypHBIE
(opMyJibl OpraHnuecKux BemecTs. ['oMonorus, nzomepus. XumMuueckas CBsi3b B
OpraHUYEeCKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o  KilaccU(UKAMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TpUBUAJIbHBIC
HAa3BaHUS BAXHEHIIMX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIEepUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M MX IPEBPALLCHUI:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMyd Ha UX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ] OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAnx. MeraH um 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYeHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM Psifl. DTUIICH U MPOIMIIEH —
OpOoCTENIINE MPEACTABUTENN aJKEHOB: (M3MYECKHME U XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS W
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTrpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakius noaumepusanuuu). [lonmydyeHne CHHTETHYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUU ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, TUPATALINN, TOPEHNUS ), TOTyYEHHE U IPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu rajoreHupoOBaHus U HUITPOBAHMUS ), IOJyUYE€HUE U TpUMEHeHue. Tonyon:



cocmas, cmpoeHue, ¢usuueckue U Xumuueckue ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojayueHue u npumeHnerue. TOKCHUYHOCTD
apeHoB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMICKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIVIEBOAOPOAOB. IIpupoaHBINM ra3 W mOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ npoucxoxnenue. Crnocobsl nepepaboTku HeDTH:
[EPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

DOKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE C O0pa3laMy IUIaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOJEIUPOBAaHHE MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW palbOoThl: MOJy4YEHUE
ATWJICHA U U3YyYECHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIECTBA WM ITPOIYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

KucJsiopoacoaep:kamue oprannyecKkue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METaHON W O3TAaHON: CTPOEHUE,
¢uznyeckue M XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOOOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa U 3TaHOJIa Ha OPTraHU3M YEJI0BEKA.

MHoroaroMHble CHUPTHL. ODTWICHIVIMKOJIb W [JIHMIEPUH: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaKlMsl Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBue Ha

opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJbl, (U3MYECKHME M XUMHUYECKHE CBOWCTBA.
TokcuunocTh (peHomna. [lpumenenue gpenona.

Anpneruapl U kemouwvl. DopManblIerus, aueTaibAeTHA: CTPOEHUE,
(¢uznyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIEC PEAKLIMH ), TIOJyYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO11ue A Kjlacca KUCIOT, peaklus 3TepUPUKAIUN ), TOTyYSHHE U IPUMEHEHHE.
CreaprHOBasi ¥ OJIEMHOBAsI KMCIOTHI KaK MPEACTABUTEIH BHICIINX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEEe ACHCTBHE.



Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. [Ipumenenue KHUpOB.
buonornueckas posip KUpPOB.

VYrineBonpl: cocraB, Kiaccu@uKauus —yriieBogoB (MOHO-, JH- U
nmoymcaxapuabl). [oko3a — TMPOCTEWIIMNA MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHE CBOWCTBA (B3aMMOICHCTBHE C
ruapokcuom meau(Il), okucnenue ammMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruueckas poib. otocunTte3. OpyKTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
Heuono3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJAOM).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB WM HX IPEBPALICHUIL:
MIPOBE/ICHNE, HAOJIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLIUU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOTOaTOMHBIX CIHUPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcunom Meau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) u rumpoxcumom memnu(Il), B3aummopeicTBue Kpaxmana ¢
MOJIOM), TPOBEIAEHUE MPAKTHUYECKOW pabOThl: CBOMCTBA pPAcTBOpPA YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaumn.

Boluucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIECTBA WM ITPOILYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIIUH).

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEpHBIE  OpPraHUYECKWE  COCIUHCHHS.
Ou3nuecKue U XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJIApHbIE coequHeHus. llepBuunas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OeNKoB. XMMHUYECKHE CBONCTBa OENKOB:
TUAPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINK Ha OSJIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBPAIICHUIL:
HAOJIIOICHHE U ONMCAaHWE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalusi OEIKOB
[IPY HArpeBaHUU, IIBETHBIE pEeaKIMU OEIKOB.

BbicokoMoieKyJIsIDHBIE COeIMHEHUS

OcCHOBHbIE TOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALMH,  CPEIHSIA



MoJIeKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — IOJIMMEPHU3ALIHS U TTOJTUKOHACHCAIIHS.

DKCIEpUMEHTANIbHBIE METOAbl M3YUYEHHUs BEIIECTB M HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C oOpa3llaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3€M MPY U3YUYEHUH OPTAHUYECKON XUMUU
B 10 kJacce oCyIlecTBIsI€TCA Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATUMN, TAK U MOHATHM, SBJISIFOIIUXCA CUCTEMHBIMH JUISI OTAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TIOHATHA: SIBJIICHWE, Hay4dHbIM (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaOJII0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: wmarepus, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YIJIEBOJbI, >KHUPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHoJIOrusl: TUIIEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBHOIO IUTAHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE 1 KOCMETHUECKHUE MPENaAPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XUMUYECKUN DJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
0001104Ka. DHEPreTUYeCKrue ypoBHU, MOAYPOBHU. ATOMHbBIE OpOUTalH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUs AICKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ileppommueckut 3akoH u llepmommueckas cucrema XHMHYECKHX
snemeHTtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckort cucreMbl xumuyeckux osnemeHTtoB JI. WM. Menngeneera ¢
COBPEMEHHOM T€OpHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CIOKHBIX BEIIECTB IO
rpynmaM v nepruojaM. 3HaueHre MEPUOIMYECKOT0 3aKOHA B Pa3BUTHUN HAYKHU.

Crpoenue BemiecTBa. XHMMHYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3HU
(xoBayieHTHAasi HEMOJSIPHAs U MOJIAPHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHONM XWUMHUYECKON CBsi3M (OOMEHHBIH W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PELIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lonaTtne o nucnepcHbIX cucremax. MICTUHHBIE M KOJUTIOMAHBIE PACTBOPBI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccupukauus  Heopranmdeckux  coeauHeHud.  Homenxnarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCKas CBSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIACCaM.

Xumuueckass peakuus. Kiaccudukanus XUMHYECKMX peakuud B
HEOPraHWYECKON M OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMAX.

CKOpOoCTh peakiyu, €€ 3aBUCUMOCTb OT pa3IH4YHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYEeCKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccoruanus. CuibHblE U clladble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, LIEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHs BEIIECTB M KX IPEBPALLICHUM:
neMoHcTparnus Tadaui «[leproauyeckas cucTeMa XUMHYECKHUX dy1eMeHToB J1. U.
MenzeneeBay, U3ydeHHE MOJECH KPUCTANIMYECKUX PEIIETOK, HAOII0ACHUE U
ONMKCaHWe JEMOHCTPALMOHHBIX M JIADOPATOPHBIX OMNBITOB (pa3loKEeHHE
NEPOKCHIa BOAOPOAA B IPUCYTCTBUM KaTaau3aTopa, OINPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOIO HWHIMKATOPA, PEAKIIUU
HMOHHOTO OOMeHa), MPOBEACHUE MPAKTHUECKON paboThl «BiusHHe pa3nuyHbIX
(akTOpOB Ha CKOPOCTh XUMHUECKON pEeaKIInm».

Pacuétnrblie 3amaun.

Pacuérel 10 ypaBHEHMAM XHMHYECKHX pEaklUHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM IOHATHUSA «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuyeckasi xumms



Hemerammer. Ilomoxenne HemeramnoB B Ilepuomnueckoin cucreme
xumMudeckux 3meMeHToB JI. . MenaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
duznyueckre CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIIJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yriepoma ©W  KpPEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAUIOB U UX COECITMHEHUIA.

Mertamnsl. [lonoxenune metamuios B [lepuognueckoit cucteMe XUMUYECKUX
anemeHTOB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHMS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O61ue pusnyeckue cBoicTBa MeTauioB. CrijlaBbl METALIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIINX METAUIOB (HATpWil, KaJaui, KaJablIHi,
MarHuu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume crnocoObl MoJy4eHus] MeTaiuioB. [IpumMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB W UX IPEBPAIICHUIL:
U3y4YeHHUE KOJUIEKINN «MeTasuibl U CIUTaBbD», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/1au, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH/IA aJTFOMUHUS C paCTBOpaMU
KHUCIIOT U IEJI0UeH, KAYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WU 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKI[MU BEIIECTB,
pacy€Tbl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJHO M3 BELIECTB UMEET ITPUMECH.

XUMUA U KU3Hb

Ponp xuMuu B o0ecrieueHn dKOJOTUUECKOM, YHEPTETUUECKON U MUIIICBOM
0€30I1acCHOCTH, Pa3BUTHN MeIULIMHBI. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.

[IpeacraBnennss o0 OOMMUX HAYYHBIX MPUHINANAX MTPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpEe BEIIECTB MU MATEPUANIOB: Ba)KHEHIIIME CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKLIIMOHHBIE MaTepuaibl, KpacKl, CTEKJIO, KEpamHKa,
MaTepualibl JIsl 3JEKTPOHUKHN, HAHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.



XHUMHS U 3[I0pOBbE YEJOBEKA: MPABHJIA WCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBWwiia OE30MacCHOTO MCIIOJIB30BaHMs IpenapaToB OBITOBON
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanmzamusi MeXnpeaMEeTHBIX CBA3€M TpU  HU3yuyeHUH OOmed u
HEOpraHn4yecKor XuMuu B 11 Kitacce ocylecTBISIETCS YEPE3 UCIOIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUHA, TaK M TOHATHH, SBISIOMINXCS
CUCTEMHBIMH JUJIS OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHaJlu3, CHUHTE3, KIAacCU(UKALKS, NEPUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE, SBICHHUE.

duznka: MaTepus, SHEPTHUsL, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJUOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUYECKUH YPOBEHb, BELIECTBO,
TENO0, 00BbEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, (DM3MYECKUE BEIUYMHBI U
€AVHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILLIECTB B OPTaHU3ME.

['eorpadus: MuHepanbl, TOpPHbIE TOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOIIUBO, PECYPCBHI.

TexHonorus: XUMHUYeCKas IPOMBIIIIEHHOCTD, MeTaJuTy prus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO35IIICTBEHHOE
IPOU3BOJICTBO, NULIEBas IIPOMBIIIEHHOCTS, bapmaneBTUUECKas
IPOMBIIUIEHHOCTD, ITPOU3BOACTBO KOCMETHYECKUX IPENAapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepHUaoB, ANIEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSA
O0OyJaroIMMHUCsT TPOrpaMM CpPEIHETo oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeaMeTHbIM). HaydHo-mMeTonuueckoil OCHOBOW st
pa3pabOTKH MJIAaHUPYEMBIX PE3yJIbTATOB OCBOCHHS IIPOrPaMM CPEIHETO OOIIETO
00pa3oBaHUsI SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MTOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa « XUMHUS» HAa YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHWE OOYYarOUUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMyue MOTUBAIMHU K O0yUEHHUIO;

L[EJICHANPABJIICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHUU JTUYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX Tpaaulvii 0a30BOM HAyKH
XUMUW;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMU 1IETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYJIBTYphl M CHOCOOHOCTU
CTaBUTH LIETTU U CTPOUTH )KMU3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4eOHOW M BOCHUTATEIBLHON JACSATEILHOCTH B COOTBETCTBUHU C
I'YMaHUCTHYCCKUMH, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMHU U HJIeallaMi POCCUHUCKOTO TPaKIAaHCKOTO OOIIECTBA, TPUHSATHIMH B
o0IIIecTBE HOPMaMU U TIpaBUJIAMHU TOBEACHHS, CIIOCOOCTBYIONTUMU TMPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIMdHOCTHBIE pPE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTH OMBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00ydJarommxcst o peaynu3aii TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YacTH:

1) rpamaIaHCKOro BOCIMTAHUSA:

OCO3HaHUS  OOyYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpPaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;



MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MpPaBUIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HESATEIBHOCTH MPH CO3JaHUHU
y4eOHBIX MTPOCKTOB, PEIIEHUN YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMTOJHECHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M
apTyYMEHTBI JPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHLHOCTH;

2) IATPHMOTUYECKOTO0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOWIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIIECIUIO
OTE€YECTBEHHON XUMUM;

YBOXKEHUSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
NPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~HAOJNIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MMOCTOSIHHOTO TPyAa YUYEHBIX U IPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJYYCHHH U TMOCJIEAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOMU
OTCYECTBECHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTYyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SBJICHUSMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHUX
MOCTYTIKOB;

4) dpopMupoBaHNs KYJbTYPHI 310POBbS:

MOHUMAHUS IIEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (hU3UUECKOMY U
MICUXUYECKOMY 310POBBIO;

coOmro/IeHns MpaBuil 0e30MacHOro OOpallleHHus C BelleCTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHMMAHUSl I[IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acCHOT0 MTOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI MOCIICICTBUI M HEMPUITHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOr0Jisl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEA0BATEIHCKOM
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJAX
NEeSTeBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUUYECKUX 3aj]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuii pa3iIndHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUS K TPYY, JIOJSM TpYJa U pe3yJibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPacKTOPHUH
oOpazoBaHusi, Oyaymier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TOTpeOHOCTEH 00IIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJIECO00PAa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHUs TI100aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOoOJeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH
OPUPOJTHOM Cpelie, YMEHUs IPOTHO3UPOBATh HEOJArONpUATHBIE IKOJIOTUYECKUE
MOCJICJICTBUS MPEANPUHUMACMbBIX JCUCTBUI U MPEIOTBPAIIATD UX;

HAJIM4YUS ~ Pa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, JKOJIOTHYECKOU
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATENbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTHMBHO MPOTHUBOCTOSTH HJICOJOTHU
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHEMU(PUKN XUMUU KaK HayKd, OCO3HaHWUS €€ poiu B
(GbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
IpeCTaBlICHUs 00 OKPYXalolleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEeIIEHUU MpPOoOJIEM COXpaHEHUS
MIPUPOJHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
UUBWIM3ALMU: B €€ T'yMaHHCTHUECKON HANpaBICHHOCTH M Ba)XXHOU poOJM B
CO3JJaHMU HOBOW 0a3bl MaTepUaNbHOW KYJIbTYpbl, PEIIEHUU TJI0O0ATbHBIX



po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIMIEBOM H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
00ecreyeHnr yCIOBUM YCHEIIHOTO TPYyAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHMMAHHS CYITHOCTH METOJ/OB
MMO3HAHUS, UCIIOJIH3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIIOJIb30BaTh
MoJIy4aeMble 3HAHUSA JIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIET0 MUpa
U TPOUCXOAAIIMX B HEM H3MEHEHUM, YyMEHHUsA Jenarb OOOCHOBAaHHBIE
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAaKTOB M HMMEIOUIUXCS JaHHBIX C IIEJIBIO
MOJTYYCHUS JTOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO HCTOIB30BaTh XUMHUYCCKUE 3HAHUS IS
penieHus Mpo0JIeM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHWH 0 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSAM TpyJia B pa3IMuHbIX chepax npodeccnoHaTbHON

NEATEIIBHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YU€OHOI0 MpeaMeTa « XUMHUs Ha
YPOBHE CPeJHETO 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE  JUIT  (OpMHpPOBAHUS  MHUPOBO33PEHUS  OOYYAFOITUXCS
MEKIUCLIUTUTMHAPHBIE (MeXNpeaMEeTHBIE) oOLIEeHayYHbIE ITOHSATHS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAYUYHOW KapTHUHBI MHpAa U CHEUU(PUKY METOJIOB
MO3HAHMS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEPTHUs, SBJICHUE, TPOIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIUI, TUTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HAOIIOJICHHE, H3MEPCHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbBIC JIeHCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), oOecneynBaromme (QopMupoBaHue
(GyHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUN 00YJarOITNXCS,;

CITOCOOHOCTh 00yJaroIuXxcs HCIIOIB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJIEHUE YHHBEPCATbHBIMU
y4EOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JIEUCTBUSIMH.



OBiageHne  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JeHCTBUSAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh ILEeU JEATECNbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
JOCTUKECHUSA, COOTHOCUTH PE3YyJIbTAaThl JEATEIBHOCTH C IIOCTABJICHHBIMU
LEJISIMU;

HCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBICHEHUS OTJACIbHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIYy HU3Yy4yaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PaACCYXKICHUS (MHAYKTUBHBIC, IEIYKTUBHBIC, IO
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIFOUCHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CHMBOJIMUYECKHE  (3HAKOBBIE)  MOJIeNIM, TNPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMUYECKUH 3HaK (CMMBOJI) 3JIEMEHTa, XUMHUIecKast (popMmyia,
ypaBHEHHE XUMUUYECKOW PEaKIIMu — MPH PEIICHUH YICOHBIX TTO3HABATEILHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS IS
BBISIBJICHUSI XaPAaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

dbopmynupoBaTh 1€MW 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIPHO C(HOPMYIHMPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIaJICTh HABBIKAMU CaMOCTOATEIBHOIO IUJIAHUPOBAHUS M TPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOIIOaTh 32 XOJI0M
MpoIIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIUpOBaAThH
0000mIeHnsT ¥  BBIBOJABI OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUS, COCTABJISITh 00OOCHOBAHHBIN OTUET O MPOJIeTIaHHON padoTe;



NpUOOpeTaTh OMBIT YUYEHWYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESITeIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB PELICHHs MPAKTHYECKUX 3a/1ad, NPUMEHEHHWIO pPAa3JIHYHBIX
METOJIOB ITO3HAHHSI.

3) paGora ¢ uHpopmanuei:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHPOpMAIUK (HAy4YHO-
HOIYJIIpHasl JIMTEpaTypa XWMUYECKOTO COJEP)KaHUSA, CIPABOYHBIE IOCOOMS,
pecypcsl HTepHEeTa), aHAIM3UpOBaTh HHPOPMALIUIO Pa3IMUHBIX BUJOB U (HOpM
IOPEICTABICHNs,  KPUTHYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb MU
HEMPOTHUBOPEYNBOCTH;

(opMyIMPOBATH 3aIIPOCHI U IPUMEHSThH PA3IUYHbIE METObI IIPU MTOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBIIOJHEHUS Y4YeOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAaHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM S3bIK B KauecTBE CpelicTBa Mpu padbore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEBUATYPBI, HOMEHKIATYPY;

UCIIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HarJIJHOCTH.

OBiaieHHe YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMHM 1CCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI B XO€ AUAJIOra U/Uiu
JIUCKYCCUHM, BBICKa3blBaThb HJEH, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIbHOU E€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MIpH
BBINIOJIHEHUM XMMHUYECKOTO HJKCIEPUMEHTAa, NPAKTUYECKOHM padboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEILIECTB, peaiM3allui y4eOHOTO IPOEKTa U
(opMyIMpOBaTh BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ 00CY>KICHHUSI U 0OMEHa MHEHUSIMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEIBHO IUIAHUPOBAaTh M OCYILECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATENbHOCTh, ONpEAeNsisl €€ LeJIH M 3aJadd, KOHTPOJIMPOBaTH U IO MeEpe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraéMblii alropuT™M JEWCTBUM IpHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENOBATEIbCKUX 3a]ad, BbIOMpaTh HauOoiee



s deKkTuBHBINA coco0 UX pemieHusi ¢ y4€TOM MOJIY4YEHHs HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYWIECTBIIATh ~ CAMOKOHTPOJb CBOCH  JEATENPHOCTH Ha  OCHOBE
camMoaHaJIn3a ¥ CaMOOICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOM COCTaBISAIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHWUU SIBJICHUN
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS! MPAKTUYECKHUX
3a/1a4 ¥ SKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUHA DJIIEMEHT, aTOM, JJIEKTPOHHAs
o0oj0uKka aTromMa, MOJIEKyJda, BaJEHTHOCTh, JJICKTPOOTPHULIATEIILHOCTD,
XUMUYECKas CBs3b, CTPYKTYypHas popmyra (pa3BEpHyTas U COKpaI€HHas ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIEPOIHBIN CKeIeT, (PYHKIMOHAIbHAS
rpyIna, paaukaj, H30MEpPHs, H30MEPbI, TOMOJIOTUYECKHI PO, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIOPOA U A30TCOAEPIKAILNE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHndeckux BeiecTB A. M. ByTiepoBa, 3akoH coxpaHeHUs
MacCchl  BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH  SI3BIK  XUMUH;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU H
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJIOTHYECKHUE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUHU U 0€30MMaCHOM UCIOIh30BAHUU BOXKHEHIIIMX OPraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKHU TIOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHUS IIPU
ONMCAaHUU COCTABA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyaT OpraHMYECKMX BEIMIECTB M YPAaBHEHUH XHUMHYECKUX PEaKIIHi,



M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MJUTIOCTPALIUM UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MMPHUHAJIJICKHOCTh N3YyUYCHHBIX
OpPraHUYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OMNPEACTEHHOMY
KJIacCy/TpymIie COeNWHECHMN (yTIECBOAOPOMBI, KUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS), JaBaTb WM Ha3BaHUS IO
cucrematudeckor HoMeHkatype (IUPAC), a Takxe IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUs OTJICJbHBIX OPTraHMYECKUX BEIIECTB (ITHICH, MPOIUJICH, alleTHIICH,
ATUJICHTIUKOb, TIULEPUH, (heHo, popManbaerul, aleTalbAerul, MypaBbuHas
KHCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTa, CTEapUHOBAsi KHUCIIOTA,
III0K03a, (PyKTO3a, Kpaxmal, eJUTI0JI03a, TJIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 1y O0OBSACHEHUS 3aBUCHUMOCTU
CBOWMCTB BEIIIECTB OT UX COCTABa U CTPOCHMS; 3aKOH COXPAHEHHS MAaCChI BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMUHbIX
KJIACCOB OpPraHWYECKUX BEIIeCTB (METaH, 3TaH, dTWICH, MPOIMUJIEH, alleTUJICH,
Oytanuen-1,3, metunOytaaueH-1,3, 6€H3071, METAHOJ, ATAHOJI, STUJICHTJINKOJIb,
TJIAIEepUH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCyCHAsl KUCIOTHI, TIIOKO03a,
KpaxMall,  ULEeJUII0J03a, aMHHOYKCyCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, yroyib), CHOCOOBI HUX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB IepepaboTKy;

c(hOPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHHUS IO XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
peaKkIuy MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHMI BIAJCTh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJ[aX HAy4YHOTO MO3HAHUs, UCII0JIb3YEMbIX B XUMHUU MPU U3yUCHUHU BEIIECTB
U XUMUYECKUX  sIBJeHUU  (HAOJIOJIEHWE, W3MEpPEeHHE, OSKCIICPHUMEHT,
MOJIETUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS JIJISI TPUHATHS
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;



chOpPMUPOBAHHOCTH ~YMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (IIPEBpAILICHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIy4YeHHE OJTWIEHa M U3YYEHUE €ro CBOMCTB, KAaueCTBEHHbIC pEaAKIINU
OpraHUYeCKUX BEHIECTB, JEHATypalusi OEJIKOB MNpU HarpeBaHUU, IIBETHBIC
peakuuu OENKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKH O€30IaCHOCTH IpHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, IPENCTABIIATH
pe3yibTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QOpMYJIUpOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOopManMIo, MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPpYTrUX);

chOpMHUPOBAHHOCTh yMEHHMM  COONIOJATh TpaBWJIa  DKOJOTUYECKHU
1€JIECO00PA3HOrO MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIEJIAX
COXpaHEHUsI CBOETO 370POBbS M OKpYkKaroUled MPUPOIHON Cpebl, 0CO3HABATH
OMAacCHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBUIEHUSI U NPEIOTBPALICHHMS MX BPEJHOTO BO3JAECHCTBHUS HA OPraHu3M
YEJIOBEKa,;

JUTsl OOYYaIOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBICHUM;

VIS CIENbIX W CIa0OBUAAIIMX OOYydYaloIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiiis 1j1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUs Kypca «OOmiass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHWUU SIBJICHUU
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W  KYJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HEOOXOAMMOM HJisi PEIeHUS MPaKTHUYECKUX



3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAral0IINe MOHATHS (XUMHUYECKHUI 3J€MEHT, aTOM, U30ToI, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM AaTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XHMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIINYECKAs]
pelETKa, TUIBl XUMUYECKUX PEAKIINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAs JAUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECHUE); TEOPUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconnanuu, nepuognyeckui 3akon 1. M. Menneneena,
3aKOH COXPaHEHHUs MaCChl BEIIECTB, 3AKOH COXPAaHEHHUs U PEBPALCHUS SJHEPTUU
IpU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBICHHM, (DaKTOJOTMYECKHUE CBEJEHUS O CBOICTBAX,
cocTaBe, TMOJYyYEHMH W  O€30MacHOM  HCIOJb30BAHUU  BAKHEUILIUX
HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOH 1eATEIbHOCTH YEI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MMPU3HAKU TTOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE OHITHUS MPU
ONMKMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILCHU;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIsI
coctaBieHusi GOpMya BEHIECTB W ypaBHEHUH XHMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHknarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIeCTB (YrapHblid ra3, yriaeKuciblid ra3, aMMuUax,
raii€Hasi U3BeCTb, Heral€Hasi U3BeCThb, MUThEBAS COJA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENENATh BAJEHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHasl, MOHHAs, METAJUIMYecKas, BOJIOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMUYECKOW pEmETKH KOHKPETHOIO BellecTBa
(aToMHast, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpaxX HEOPTraHUYECKUX COCUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHI YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPEAEIEHHOMY KJaccCy/Trpymnre
COEeIMHEHUI (ITPOCThIE BEIlIECTBA — METAJLIIBI U HEMETAJIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(pOTEpHBIE TUAPOKCUADI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
O0OBSCHUTENBHYIO U TPOTHOCTUYECKYIO (QYHKIIUU;



c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuogumueckoil cucteMbl
xumudeckux asnemeHToB JI. M. MeHaeneeBa, UCMONb3ysl MOHATUA «S-, P-, d-
ANIEKTPOHHBIE  OpOUTaNW»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX AIEMEHTOB U UX COEUHEHUI
10 nepuonaM U rpymnmam Ileprnoguyeckon CUCTEMBI XUMUYECKHAX dJIEMEHTOB /1.
H. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PAa3jIMYHbIX KIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOW CBA3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C ITOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIMUX XUMUYECKUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHUSA KIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKAM (YHCTY U COCTaBY PEarupyloluX BEIIECTB, TEIJIOBOMY
3 eKTy peakiuu, I3BMEHEHUIO CTEIICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHS PEAKIUIl pa3IMYHbIX
TUTIOB, TIOJHBIE M COKpAlIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMEHa,
YUUTHIBAS YCIOBHUS, MPU KOTOPBIX 3TH PEAKIIUU UAYT JIO KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAMWTH PEAKIHMH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
OMBITHBIM  TYTEM  HMOHBI, MPHUCYTCTBYIOIIME B  BOJHBIX  PACTBOpax
HEOPTraHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPHIBATH CYIIHOCTh OKHCJIHMTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKUHUA TOCPEJACTBOM COCTABJIEHUS D3JEKTPOHHOTO
OanaHca ATUX PEaKIINii;

c(hOPMHUPOBAHHOCT,  yMEHUW  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMUYECKON PpEaKIuu OT pa3InyHbIX (PAKTOpOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle lllaTenne);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JIeKAIIe B OCHOBE MPOMBIIIIEHHOTO MOJTYUYeHUsI CEPHON KUCIOThHI, aMMHaKa, a
Takke COPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHS «MacCcOBasi JA0JIs BELIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHU Ta30B
MIPU XUMHUYECKUX PEaKIUAX, MACChI BEIIECTBA WM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJTHOTO M3 YUaCTBYIOUINX B PEaKIIUU



BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiini Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl
BEILIECTB, TPEBPAILCHHS U COXPAHEHHSI SHEPTHH;

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIO/IaTh  TpaBWja  MOJIb30BAHUSA
XUMHUYECKON TOoCyZoi U JabopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe IpaBuia
oOpalnieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIMNOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3I0KEeHUE MEPOKCHIa BOJIOPOia B IPUCYTCTBUM KaTaIU3aTopa,
ONpENEIECHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBI0 YHUBEPCAIBHOIO
MHJUKATOPA, BAUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOUN PEaKIInH,
peaklMy HOHHOTO 0OMEHA, KaYeCTBEHHbIE peakUuu Ha cyib(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJIBHBIX 33]1a4 110
temaM «Metamel» 1 «HemeTtannsl») B COOTBETCTBUU C MpaBUIaMHU TEXHUKHU
Oe3zonmacHOCTH MpU  OOpalmieHMHd C  BEHlecTBaMU W J1a0OpaTOPHBIM
000pyIOBaHUEM, MPEACTABISATh PE3YJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
(dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX pPEakUuid U (POpMyIUpPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUM KpPUTUYECKH aHaJIU3UPOBATH XUMHUYECKYIO
uH(popMaUIO, TMOJyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaI, HTepHET U ApyTHXx);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTUYECKHU
1€JIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIENIAX
COXPaAHEHUsS CBOETrO 370POBbS M OKpPYXKarOUIEHd MPUPOIHON Cpelbl, OCO3HABATH
OMAacHOCTh BO3JEHCTBUA HA >KUMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
noHuMas cmbica Tmokazatenss [IJIK, mosicHATh Ha mpuMepax CHoCOObI
YMEHBIIEHUS W NPENOTBpPALICHUS MX BPEIHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa,;

JUTsl OOY4YarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUIA CIENbIX W CAa0OBUAAIIMX OOYydYaloIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeHHYI0 cucTeMy 0003HaueHui JI. bpaiins asis 3anucu XuMUYeCcKuxX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

N HaumenoBanue KoanuecTBo 4acoB
0

pa3aesioB U TeM KoHnTtpoJbHbIe
n/n Bcero

HporpaMmMbl padoThI

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM

[Ipenmer
OPraHUYeCKOu
xumud. Teopus

1.1 CTpOCHUSA 3
OpraHUYECKUX
coenuHeHnd A. M.
bytineposa

Hroro no pazneny 3

Paznea 2. Yraesogopoasbl

IIpenenbHble
2.1 YTJIEBOJOPOIBI — 2
ANKaHBI

Henpenensueie
YIJIEBOJOPOBL:

2.2 aJIKCHBI, 6
AJIKaJUEHBI,
AJIKAHBI

IIpakTH4eckue
padoThbI

DuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PECYPChI



ApomMarnueckue

23 2
YTIEBOIOPOIbI
IIpuponusie
54 UCTOYHUKHU 3 |
YTIEBOIOPOIOB U
uX nepepadoTKa
Uroro no pazueny 13

Paznen 3. Kuciopoacoaepskamnue opranndeckne coeJuHeHust

3.1 Cnupter. Genon 3
AJLIEruaml.

10 KapGoHoBsie .
KHUCJIOTEL

CrnoxHuble 3(upbl

3.3 Yrnesoanl 3 1
Uroro no pazaeny 13

Pasnen 4. A3oTcoaepikainne opraHnyeckue coeIMHeHUus

AMUHEL
4.1 AMHUHOKHCIIOTHL. 3
benxu
Hroro no pazneny 3

Pa3pnen S. BbicokoMoJIeKy IsIpHbIE COCAUHEHUS

51 ITnacTmaccsr. 5
' Kayuyku. Bonokna



Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34



11 KIIACC

N HaumeHnoBanue KoauuecTBO 9acoB
o

pa3/ieIoB U TeM KonTposibHbIe
n/m Bcero

NporpamMMbl padoTbI

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

CrpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH H
11 Ilepuonuueckas
) cucremMa
XUMHUYECKUX
anemenToB 1. U.

Menneneesa

Crpoenue BeniecTsa.
1.2 Mmuoroo6pasue 4
BEIIECTB

13 XUMHYECKHUE 6 |
peakuuu

Uroro no pazaeny 13

Pasnen 2. Heopranunyeckasi xumust
2.1 Mertaisl

2.2 Hewmetamsl 9 1

IIpakTH4eckue

padoThI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI



CBs3b

53 HEOPraHUYECKUX U
' OpPraHMYeCKUX

BELIECTB
Uroro no pazneny

Paszgea 3. Xumus 4 s;Ku3HbL

3.1 XUMUS U )KA3HDb
Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

17

34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosunvecTBO 4acoB JJIeKTPOHHbIE
1| Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTHyeckue
/ Bcero U3y4YeHus o0pa3oBaTe/IbHbIE
padoThI padoThI
n pecypcsl

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHN4YeCKUX COCTUHEHUHN
A. M. bytieposa, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o

KJIacCU(UKaLUU

OpPraHMYECKUX BEILECTB.
Howmenxknartypa 1
(cuctemaruueckas) u

TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH P



10

MertaH u 3TaH —
MPOCTEHINNE MPEACTABUTETH
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
IpOCTENIINE IPEACTaBUTENN
AJIKEHOB

[IpakTuueckas padora No 1.
«ITonmyuenue sTuneHa u
W3y4YEHUE €ro CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTunoyTaauen-1,3.
[TonydyeHne CHHTETUYECKOTO
KaydyKa U pe3uHbI

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUH PSILI.
AneTuieH — NMpocTenIni
IIPEICTaBUTEND AJTKUHOB



11

12

13

14

15

16

17

Brprunciienus o ypaBHEHHIO
XUMHUYECKON pEeaKun

ApeHbl: 6€H3011 ¥ TOJIYOII.
TokcuuHOCTH apeHoOB

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICHKAIINX K
pa3IMYHBIM KJlaccam

[IpupoiHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN
ra3 ¥ onyTHbIE HEPTSIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

[IpupoaHbie HCTOYHUKHU
YTJIEBOIOPOAOB: MIPUPOIHBII
ra3 ¥ MonyTHbIE HEPTSIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponpHas pabota mo
pazneny «YTJieBoI0pOIbI»

[IpenenbHbIe OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b



18

19

20

21

22

23

24

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'NTUICPUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

Anpaeruapl: hopmManbaerul
U aleTalbAerua. AETOH

OAHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHas U YKCyCHas

ITpakTuueckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHOBas U OJICMHOBAsI
KHCJIOTHBI, KaK
MIPEJICTAaBUTENN BBICIIIUX
KapOOHOBBIX KHUCIOT

MBpbI1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE
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31

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCIOT. ['MapOnn3 CIOKHBIX

a¢upoB

Kupsr: runponus,
NIPUMEHEHHUE,
OuoJsIornYecKas poJib KHUPOB

VrieBoasl: COCTaB,
KJIaCCU(UKAIIUS.
Baxueiimme npeacraBuTenu:
TIII0K03a, PPyKTO3a,
caxaposa

KanMaJ'I " OCI0JI03a KaK
MMPUPOAHBIC TTOJIUMEPBI

KonTponbHas padota no
paszaeny
«Kucnopoaconepxaue
OpraHUYeCcKUe COeTUHEHUSDY

AMUHEBI: METHUIAMUAH U
AHWJINH

AMIHOKHCIIOTHI KaK
am¢oTepHbIe OpraHYeCcKre
COCIUHEHHS, UX
OHOJIOrHMYECKOE 3HAUCHHUE.
Ilenrtuabl



benku kak npupoHbIe
32 BBICOKOMOJIEKYJISIPHbBIC
COETUHEHUS

OcHOBHBIE TIOHSATHS XUMHU
33 BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34 .
coequaeHmi. [ImacTMaccsl,
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

34



11 KIIACC

Ne
n
/
n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(pUTYypanus
aTOMOB

Ilepuonnueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XMMHUYECKHUX JIEMEHTOB U
UX COEIMHEHUH 10 IpynIaM u
nepuoaaM. 3HaueHue
HEPUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYCCKHUX I3JICMCHTOB
.. MenneneeBa B pa3sBUTHH
HayKH

KoaunuyecTBO 4acosB

K
Beero OHTPOJIbHbIE
padoThI
1
1

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl



CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b

BanenTHOCTS.
DJIEKTPOOTPULIATETLHOCTb.
Crenens okucieHus. BemniecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
VicTuHHBIC U KOJIJIOUTHBIE
pactBopbl. MaccoBas 1oJist
BELIECTBA B paCTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTMHEHUH.
I'eneTnueckas CBs3b
HEOPraHMYECKUX BEIIECTB,
pas3INYHbBIX KJIACCOB



Knaccugukarus Xxummuueckux
peakuyii B HEOPraHU4eCKON 1
OpraHUYECKON XMMUH. 3aKOH
COXpaHEHHUs1 MACChI BEILECTB;
3aKOH COXPaHEHUs U IIPEBPALLCHUS
SHEPruu NpU XUMHYECKUX
peaxkuusax

CxopocTtb peakuuu. OOpaTumbie
peakiuu. XuMUYECKOe
paBHOBECHE

[TpakTuyeckas padora Ne 1.
«Bnusinue pa3nuyHbIX (HaKTOpOB
Ha CKOPOCTh XUMUYECKOU
peakuum»

DNEeKTPOTUTHIECKAS
nucconuanms. Iloasgrue o
BOZIOpOAHOM ToKa3zaTene (pH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponus opranndeckux
¥ HEOPTaHUYECKUX BEIECTB

OKHCIUTENBHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsiTrie 06 AMEKTpONIN3E
pacIiiaBoB ¥ pacTBOPOB COJEit



KonTponbnas pabota mo pazueny
«TeopeTrueckre OCHOBBI XUMHID

MeTtaminl, uX IOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
cTpoeHust atoMoB. O01IHIe
(bu3MYEeCKre CBOMCTBAa METAJLIIOB

CIutaBbl METAIIOB.
DIEKTPOXUMUYCCKUN PSITT
HaIPSKEHUN METaJIOB

XHUMHYECKUE CBOMCTBA
BaXHEHMILINX METaIOB (HaTpHil,
KaJIni, KaJbI[UM, MarHui,
AIIOMUHUI) U UX COeTMHEHUI

XUMHYECKUE CBOWCTBA XpoMa,
MEIU U UX COeIUHEHUN

XUMHYeCcKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COeTMHEHUH

[TpakTuyeckas padora Ne 2.
"Peniennie SKCIepUMEHTAIBHBIX
3a7a4 o TeMe « MeTaiuis»"



Hemeramisl, HX MOJIOJKEHUE B
[lepuoauueckoit cucteme
XUMHUYECKHX dJ1eMeHToB JI. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

®du3nyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCIIOpoJ1a, cephl, hocdopa u
yriiepojia)

XHUMHUYECKHE CBOMCTBA I'aJIOICHOB,
CCPbI U UX COCJIMHEHU I

XvMHYeCKue CBOWCTBA a30Ta,
docdopa 1 ux coeAMHEHUN

XUMHYECKUE CBOMCTBA yIJIepO/a,
KpEMHUA U UX COGI[I/IHCHI/If/'I

[IprMeHeHne BaXKHEHUIINX
HEMETAJIOB U UX COCITMHEHUN

O00011eHNEe U CUCTEMATU3 AL
3HaHu# 1o Teme «HemeTanmby.
Brruncnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKINN U
TEPMOXUMHUYECKHE PACUETHI



[TpakTrueckas padota Ne 3.
«PemeHue 3KcriepuMeHTaIbHbIX
3aga4 mo teMme "HemeTtamas"»

KonrtponbHas padora mo remam
«Metamey u «HemeTamisn)

Heopranuueckue u opranuueckue
kucinoTsl. Heopranuueckue u
OpraHUYeCKHe OCHOBAHUS

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYEeCKUE COCAUHECHUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponp xumuu B o0ecrieueHUN
HKOJIOTUUECKOM, IHEPTeTHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIINHBI

[IpencraBienus 06 oOmUX
HAYYHBIX TIPUHITUITAX
MPOMBINIJICHHOTO TTOTyYeHUs
BaXHEHIIINX BEIIECTB

Yenosek B MHPEC BCIICCTB U
MaTcpHraJioB



Xumusa u 310POBEE UCIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Xumus, 11 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe 00111ecTBo
«3narensctBO «IIpocBemenue»
Xumus, 10 knace/ Pygsutuc I'.E., ®enpaman @.I'., AKinoHepHOE 00IIECTBO

"UznarensctBo IIpocsemienue"

METOIUYECKHUE MATEPHUAJIBI V1 YUUTEJISA
I"apa H. H. Xumus: ypoku B 10 kacce: mocobue A yUuTens

["apa H. H. Xumus: ypoku B 11 kacce: mocooue ajist yauTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 589308906995863556254771095540604331751941992895
Bnageney LLlaepman NioGoBe BanepebesHa

OeicTevTened C 14.09.2025 no 14.09.2026



http://www.tcpdf.org

		2026-09-04T09:25:27+0500




