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MHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
oOpaszoBanuu B Poccuiickoit @eneparumy», TpeOOBaHUI K pe3yIbTaTaM OCBOCHUS
denepanbHOl 00pa30BaTEIBLHON MPOTPaMMBI CPEIHETO OOIIEro oOpa3oBaHUS
(®OIT COO), npencraBneHHbIX B  DenepasbHOM  TOCYJApCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
@denepanyy, peaqu3ylOUIMX OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMBbl, U
OCHOBHBIX NOJIOKEHMH «CTpaTeruum pas3BuUTHsA BocnuTaHus B Poccuiickoin
®enepanuu Ha nepuon A0 2025 roga» (Pacnopsbkenue [lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

[IporpamMma coctaBiieHa Ha OCHOBE TPEOOBAHUN K pe3yJbTaTaM OCBOCHHUS
oOpazoBarenbHOl mporpammel, npenactaBieHHBIX B OI'OC COO, a Ttakxe
(denepanbHO paboyeil mporpaMMbl BOCIIUTAHUS IIKOJIBI.

OcCHOBY MOJX0JIOB K pa3pabOTKe MPOTpaMMbl 10 XUMHUHU, K OMPEICTCHUI0
oOmel crpateru OOy4YeHMs, BOCHUTAHUS W PaA3BUTUS  OO0yYarOLIUXCS
cpeacTBamu ydeOHOTO mpeamera «Xumus» mist 10—11 kimaccoB Ha 6a3oBom
YpPOBHE COCTaBWJIM  KoOHUeNTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH I1IeJieH, COJEp>KaHus, PE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUI K YPOBHIO TOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON OpPraHU3alli, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
I[EJIOCTHOM CHUCTEME XHMHUYECKOro OOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOAbI, (OPMUPOBAHUSI MHPOBO33PEHUS] U OOIIEH
KyJIbTYphl YEJIOBEKAa, a TaKXKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U TIPUPOHOM cpefe. Peanusyercs xumuyeckoe 00pa3oBaHmne
00yyJaromuxcsi Ha YpoBHE CPEeHET0 00111ero o0pa3oBaHus CPeACTBAMU yU€OHOTO
npeamMera «XUMHS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro OMpEeNeSieHbl B
mporpaMMme Mo XMUMHH ¢ y49€TOM CHenuUKd HAYyKH XUMUHW, €€ 3HAYCHHS B
MO3HAHUM MPHUPOJABI U B MaTepUATbHON JKHU3HHU OOILIECTBA, a TaKXKe C YyUYETOM
o0IMX 1eJIed W MNPUHIUIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooiero oopasosanus B Poccuiickoit denepanuu.



XHUMHS KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO POJIb B
COBPEMEHHOW LIMBUJIN3AIMH, B CO3/IaHUH HOBOM 0a3bl MaTEpUAIILHOUN KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (QOPMUPOBAHUE PAIMOHAIBLHOTO HAYYHOIO
MBIIIJICHUS, B CO3/IaHKUE LIETIOCTHOTO MIPEACTABICHUS 00 OKPY’KaIOIIEM MUPE Kak
O €IUHCTBE MPUPOJBI U YEIIOBEKa, KOTOpoe (POopMHUpYyeTCs B XUMUU Ha OCHOBE
IIOHMMAHUS BEIIECTBEHHOIO COCTaBa OKPYXKAIOWIET0 MHPA, OCO3HAHUSA
B3aMMOCBSI3H MEXK/y CTPOCHUEM BEIIECTB, MX CBONCTBAMU U BO3MOKHBIMH
00JaCTSMU MTPUMEHEHUS.

TecHO B3aMMOIENUCTBYs C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHs CTajla
HEOTHEMJIEMOM YaCTbI0O MHMPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEMIHOTO TPY/Ia U KU3HH KaKJ10Tr0 wieHa oduiectBa. CoBpeMeHHasi XUMHUSI Kak
HayKa CO3MJIaTeIIbHAs, KaK HAyKa BBICOKUX TEXHOJIOTUM HAIIPABJICHA HA PELLICHUE
rJ1I00aNbHBIX MPOOJEM YCTOMYMBOTO PA3BUTHUSL UEIOBEUECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBeTcTBUMM C OOIIMMM LENSMUA M NPUHUUIIAMH CPEIHETO OOILETro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi
YpOBEHb M3y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO MM  JUIsi  BBIPaOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCHEIIHOTO BKJIKOYEHUS B KU3Hb COLMYyMa,
MPOJIOJDKEHNS 00pa3oBaHMs B  Pa3IMYHBIX 00JacTsX, HE CBSA3AHHBIX
HETOCPEICTBEHHO C XUMHUEM.

CocraBnsiroliuMy - ipeamMeTa  «XUMHsD SIBISIFOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOIas U HEOpraHUYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMHUH) U OpraHnyeckor xumuu. opMUpoBaHUE TAHHOW CUCTEMbI 3HAHUN TPU
M3YYEHUHU TpeaMera oOOEeCHeurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUIM XUMUHU.

Crpykrtypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HeopraHuveckas Xumus» cHOpMHpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K H3YYEHHMIO Y4eOHOTro MmaTepuana M OOyCIIOBIIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH Ha  ONpEeAENEHHBIX
TEOPETUYECKNX YPOBHSX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BEILIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXUMHUYECKHUX M IJIEKTPOHHBIX
Mpe/CcTaBiIeHU O cTpoeHuu BemecTB. (CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAI0TCA B Pa3BUTUU — OT YTJIEBOAOPOIOB J0 CIIOKHBIX OMOIOTMYECKU
AKTUBHBIX COEQUWHEHHI. B Kypce OpraHnyeckol XMMHH IOIYYarOT Pa3BUTHE



chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 0011Ier0 00pa30BaHus IepBOHAYATbHBIC
NpPEJICTaBICHUSI O XHUMHUYECKOM CBS3M, KIACCU(DPUKAIIMOHHBIX TPU3HAKAX
BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEUIECTB OT MX CTPOEHHUSA, O XUMHYECKOU
peaKIum.

[log HOBBIM yrJOM 3peHUss B HpeaMeTe «XHMHsS» 0a30BOr0 YpOBHS
paccMaTpUBAETCs W3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs
TEOPETUUECKUI Marepuail M (PaKTOJOTUYECKHE CBEJIEHUS O BEIIECTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OO1as 1 HeopraHudeckas
XUMHS» OOYy4aroUIMMCsl MPEIOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAUY€HUE
MEPUOINYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METONOJIOTUYECKHUX MTO3ULIAN,
rIy0Ke TMOHATh HCTOPUYECKOE HW3MEHEHHE (PYHKIMH STOro 3aKOHa — OT
0000111ar011e# 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUI O Ba)XHEUIIINX BEIIECTBAaX, UX COCTaBE, CTPOCHUM,
CBOMCTBax M NPUMEHEHUH, a TAKKE O XUMHUUYECKUX PEAKIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IIPOTEKaHWs aomnoiHsercss B Kypcax 10 m 11 xiaccos
AJIEMEHTaMU COJIEpPkKaHUS, UMEIOIIUMH KYJIbTYPOJOTHUYECKHA M MPUKIAJTHON
XapakTep. OTH 3HAHHUA CIOCOOCTBYIOT IMOHMUMAaHHMIO B3aUMOCBSI3U XHMHH C
IPYTMMHU HAayKaMmH, PacKpbIBarOT €€ poJib B MO3HABATEJIBbHON M NMPaKTUYECKON
NEeSATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHSI K IpPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U IPAKTUUECKUX MPUIIOKEHUM XUMUU, TOMOTaloT
BBIITYCKHUKY OPHEHTHPOBAThCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIUBATh MHPOPMALUIO U
OPUMEHATh €€ JUIA IONOJIHEHUsS 3HAHUM, PEIIEHUs WHTEUIEKTYaJbHbIX W
AKCIIEPUMEHTAJIbHBIX HMCCIEAOBATENIbCKUX 3aJad. B uenoM copaepxaHue
y4eOHOro mpenMera «XUMHs» JaHHOTO YPOBHSI M3y4YEHHUsS OPUEHTHPOBAHO Ha
(dopMupoBaHre y 00y4aroluxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUS
dunocodckux uaer, Takux Kak: MaTepualbHOE €IUHCTBO HEOPTaHMYECKOIro U
OpraHUYecKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOEHHEM, IO03HABAEMOCTh NPHUPOAHBIX SIBICHUN MyTEM DSKCIEPUMEHTa H
pelieHusl MPOTUBOPEYMM MEXAY HOBBIMH (akTaMu U TEOPETHUYECKUMU
MPENNOChUIKAMU, OCO3HAHUE POJIM XUMUHU B PEILICHUU SKOJIOTUYECKUX MPOOIIEM,
a Takke MmpoOsieM cOepeKeHHs IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JIaHUS
HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B miaHe pemieHus 3amad  BOCHUTAHUSA, DPA3BUTHS WM COLHAIA3ALUHU
oOyJaronuxcsi MPUHATHIE TPOrPAMMONA MO XMMHH IMOAXOAbI K ONPENEIECHUIO
COJEp)KaHUsl W TOCTPOEHUS TNpeaMeTa MNpeayCMaTpUBAlOT (OPMHUpPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEWCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMyYHBIX BHUJIOB JEATENbHOCTH: pPEIIEHUs MpoOjeM, MOUCKA, aHaau3a MU



oOpaboTkn  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M HCCIIEIOBATEIbCKON JIEATEbHOCTH, 3aHMMAIOUIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHHUs, TaK M Ha YPOBHE CpeaHero oOuiero oOpa3oBaHus, IpHU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH ILEJNeH H3y4eHHUs MpeaMeTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKM Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKa M KakK OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHMUS TaKOU
MOAXOJ K OIpEACNICHUIO Mejied U3y4YeHUs MpeaMera SBISETCS BIOJHE
OIPaB/IaHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEISIMHA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (GOpMHUPOBAHHE CHCTEMBl XUMHYECKMX 3HAHUM Kak BaKHEWIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOI
JeXaT KIIYeBble MOHATUSA, (QyHAaAMEHTAIbHbIE 3aKOHBI M TEOPUHU XUMUH,
OCBOCHHME SI3bIKa HayKH, YCBOEHUE U MOHMMAaHUE CYIIHOCTH JOCTYIHBIX
0000111eHII MUPOBO33PEHYECKOTO XapaKTepa, 03HaKOMJIEHHUE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (GopMUpOBaHHE W pa3BUTUE TMPEJCTABICHUH O HAyYHBIX METOJaX
MO3HAHUS BEIIECTB M XHMHYECKUX pEeaKIuil, HEOOXOIUMBIX s
MpUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SIBJICHUM, UMEIOLINX MECTO B PUPOJIE, B IIPAKTUUECKON U MOBCEIHEBHOU
KU3HH;

e pa3BUTHE YMEHMI U CITOCOOOB JIEATETbHOCTH, CBA3aHHBIX C HAOJIOIEHUEM
U OOBSICHEHUEM XMMHYECKOTO 3KCHEPUMEHTa, COOJIIOJCHUEM IpPaBUII
0e30I1acHOr0 OOpaICHUS C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakKTEPUCTHKA LIeJIeH U 3a1a4 U3yYCHUS
npeaMeTa B MpPOrpaMMe€ 1O XHMHM YTOYHEHA M CKOPPEKTHPOBaHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
NpEeINoYTeHUe  MPAKTHUYECKOM  KOMIIOHEHTE  COJep)KaHus  OOydeHus,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKA 00I1€00pa30BaTeIbHON
OpraHu3alliM, BIIAJEIONIEr0 He Ha0OpoM 3HaHUM, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAaHUI
U IPUMEHEHUS UX B pEaIbHOM JKU3HU JIs PEIICHUS MPAKTUYECKUX 3a/1a4.



B cBs3u ¢ 3TUM NpH U3yYEHHUH NpeaMeTa «XUMHSD» TOMHHHUPYIOIIEe
3HaYeHHe MPUOOPETAIOT TAaKKE LENH U 3a]]a4H, KaK:

ajanranus 00y4arommxcs K yCIOBHSIM AMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMUpOBaHHE  HHTEIJIEKTyaJIbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEILHOMY  IMPHUHSITHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

(GopMupoBaHue y O0OyYarOIIMXCS KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIUI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE JUIS Pa3IMYHbIX BHJIOB
NEeSATEIBbHOCTH: PEICHHS MPOOJIeM, OKUCKA, aHalIu3a U 00paboTKHU HH(pOpMaLUH,
HEOOXOMUMBIX IJI MPHOOPETEHHUsI OMbITa ACSITEIFHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B II03HAaHWU XHUMHUHU, a TaKXKe Uil OLEHKHM C MO3ULUM
HKOJIOTMYECKON O€30MaCHOCTH XapaKTepa BIMSHHUS BEUIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOJAHYIO CPELLY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIE€ 3HAHUS 10 XMMHHM B COOTBETCTBUHU C >KU3HEHHBIMHU INOTPEOHOCTAMH,
UCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTMU AJIsi TIOMCKA U
aHanu3a Yy4yeOHOW MW HAYYHO-TIONMYJSAPHONM HMHPOpMalUUU XHUMHYECKOTO
COJIEpKaHUS;

dbopMupoBaHHE ¥ pPa3BUTHE Y OOYYAIOIIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOT0 MBILUICHUS, HaOII0AaTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOAUMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUM U
MPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE y OOydawlIuxcid YOEXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpPAaBJIEHHOCTH XMMHHU, €€ BaKHON pOJIM B PEUICHUM INIOOATBHBIX MpoOieM
paloHaIBHOIO MPUPOOIIOIb30BAHUS, TIONOJHEHUS YHEPTETHUECKUX PECYPCOB
Y COXpaHEHHS IPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOX0IUMOCTH OEPEIKHOTO
OTHOINICHUSI K TIPUPOJIE U CBOEMY 370POBBIO, a TaKXKE MPHOOPETEHUsS OIMbITa
MCTIONIb30BaHUS TOJYYCHHBIX 3HAHUHM IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMH SBJICHUSMHU.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOro0 ypoOBHS BXOAWT B COCTaB TMpeaMeTHOW obOmactu «EcTtecTBeHHO-
Hay4YHbIE IPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3Y4YEHHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeaHero oomiero oopa3oBanus, coctaBisieT 68 gacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpeameT opraHM4ecKol XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHE
B NOJIYYEHUH HOBBIX BEIIECTB U MaTepHaIoB. Teopusi CTpOEHUsI OPTaHUYECKUX
coennHeHnid A. M. bymiepoBa, €€ OCHOBHbBIE TOJIOKEHMS. CTPYKTYpHBIE
(opMyJibl OpraHndeckux BeuiecTs. ['oMonorus, nzomepus. XumMuueckast CBsi3b B
OpPraHUYEeCKUX COCUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenre 0  KilaccU(UKAMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
Ha3BaHUS BOXHEHIIMX MPEACTABUTENEHN KJIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIUECTB, HAONIOACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB IO NPEBPALLCHUIO OPTraHUYECKUX
BEIIECTB IIPU HarpeBaHUHM (IUIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAx. MeTtaH M 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIEHUs] U TOPEHMs), HaXOXJIECHHWE B MPUPOJE, IMOIyYCHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM Psil. DTUIICH U MTPOIMIIEH —
OpoCTEeNIINe MPEACTABUTENN aJKEHOB: (M3MYECKHME U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS W
MOJIMMEPHU3ALIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u MmetunOytaaueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakius noaumepusanuuu). [lonmydyeHne CHHTETHYeCKOTro
Kay4dyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJKHUHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHME  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, TUPATALIUN, TOPEHNUS ), TIOTYYEHHE U IPUMEHEHUE.

Apensbl. benzoin: cocras, cTpoeHue, GpU3MUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu rajioreHupoBaHus U HUTPOBAHMS ), IOJyYE€HHUE U IpUMEHeHue. Tonyon:



cocmas, cmpoeHue, ¢usuueckue U Xumuueckue ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NnoJyueHue u npumeHnexue. TOKCHUYHOCTD
apeHoB. I'eHeTHUYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOoaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h 1 e€ mpoucxoxnenue. Crnocodsl nepepaboTku HeDTH:
[EPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKuil), muponus. IIpogykrsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBIIIIIEHHOCTH U B ObITY. KameHHbIH
yToJib U IPOAYKTHI €0 MepepadOTKH.

DOKCnepruMEeHTAIbHBIE METOAbl HW3Yy4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHME ¢ OOpa3llaMH IIJIacTMacC, KAay4yKOB M PE3HHBI, KOJUIEKLIUHU
«Hedpts» u «VYromap», MOAEIUPOBAHUE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOIHBIX, IPOBEJICHUE NPAKTUYECKOW palbOoThl: MOJy4YE€HUE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnsbie 3anaun.

Boluucnenuss mo ypaBHEHUI0O XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIIECTBA WM ITPOTYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOIHBIX BEILIECTB MM MIPOAYKTOB PEAKIUN).

Kuciaopoacoaep:xxamue opranu4eckue CoeJHHEHU

[IpenenbHble OAHOATOMHBIE CIOHMPTHI. METaHOA W ATAHOJ: CTPOCHHE,
¢uznyeckue U XUMHUYECKHME CBOWCTBA (peakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NPUMEHEHHE. BOJOpOIHBIE CBA3M MEXIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoroatroMHble CHUPTHL. ODTWICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIETIOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl Peakls Ha MHOTOAaTOMHBIE cUpPThI). JleiicTBue Ha
opraHusM uenoBeka. [ [pumeHnenune rauueprHa U 3TUIIEHTIIUKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJIbl, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA.
TokcuuHocTh (peHomna. Ilpumenenue gpenona.

Anpaerunpl U kemowusl. DopMalbIEruj, aueTalbAETui: CTPOEHUE,
¢uznyeckue U XUMUYECKUE CBOMCTBA (PEaKUU OKUCICHUSI U BOCCTAHOBIICHUS,
KA4eCTBEHHBIEC PEAKLINHN), IOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KMCJIOTBI: CTPOEHHUE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1rue A Kjlacca KUCIOT, peaklus 3TepUPUKAIUN ), TOTYISHHE U IPUMEHEHHE.
CreaprHOBasi ¥ OJIEMHOBAsI KMCIOTHI KaK MPEACTABUTEIH BHICIINX KapOOHOBBIX
KUCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBHE.




Crnoxubie >QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxubiXx  d¢pupoB. Kupsl. T'mapomus xupoB. IlpumeHneHue KHUPOB.
buonoruyeckas poJib KUpPOB.

VYrneBonpl: cocraB, Kiaccupukauus —yrieBogoB (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMKA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom Meau(Il), okuciaenre aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAX0XKJICHUE B MPUPOJIEe, TPUMEHEHUE,
ouonoruueckas poib. otocunte3. pykTo3a Kak U30MEP IIFOKO3BIL.

Kpaxman u nemirono3a kak IpupogHbie moauMepsl. CTpoeHue Kpaxmana u
HEeJUTI0N03bl.  DU3NYeCKue W XHMHUYECKHME CBOMCTBa KpaxMmana (THAPOIHU3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCneprUMEeHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
npoBeJeHNe, HAOMIOJeHHEe U OMHCAHNUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIINN OJHOATOMHBIX CIIUPTOB (OKHUCICHHE dTaHOJa
okcusioM meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TIIMIEPUHA C
ruapokcunom Menau(ll)), anpaeruoB (OKUCICHHME aMMHUAYHBIM PACTBOPOM
okcuga cepedpa(l) u rumpoxcumpom memu(ll), BlaumopeicTBue kpaxmana c
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW padOThl: CBOMCTBA PACTBOpPA YKCYCHOM
KHCIIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa UCXOHOTO BEIECTBA WM MPOIYKTA PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM POAYKTOB PEAKIIHH).

A3zoTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ KaKk  aM(oTepHble  OpraHWYECKUe  COCAMHCHHUS.
duznueckre U XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMEpPE TIUIMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTump.

benku kak mpupoAHBIE BBICOKOMOJEKYISApHBbIC coenuHeHus. [lepBuunas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINH Ha OSJIKH.

DOKCneprUMEeHTAIbHBIE METOABl M3Y4YEHHUS BEIIECTB U WX TMPEBPAIICHUN:
HaOI0/IEHNEe W OMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
IPY HarpeBaHUU, IIBETHBIE pEeaKIMU OEIKOB.

BroicokoMouiekyJIsIpHbIE COeTMHEHUSI

OcHOBHBIEC TOHATHUSI XUMUHU BHICOKOMOJICKYJIIPHBIX COSTUHEHU: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTEMEHb  MOJUMEPU3AINH,  CPEIHSSA



MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — OJIMMEPU3ALIHS U ITOJTUKOHACHCAIIHS.

DKCnepUMEHTAIbHBIE METOAbl HU3YyUYEHHUs BEIIECTB U WX NPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeMeTHBIX CBA3EH MPU U3YYEHUH OPraHUYECKON XUMUH
B 10 kJacce oCylecTBIsE€TCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATHUH, TaK U MMOHATUH, ABJISIFOLIMXCS CUCTEMHBIMH JUIS1 OT/AEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJICHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHaIM3, CUHTE3, Kilaccu(UKalMs, TEPUOAUYHOCTD,
HaOJII0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®uzuka: wmarepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (DU3NUECKUE BETUYNHBI U €AMHUIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPHI,
(epMEeHTHI).

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

TexHonOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO ITHTAHMS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThbl, MaTEPHUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOHPUTYPAIIHS aTOMOB.

Ileppogmueckut 3akoH u llepmomuueckass cucremMa XHMHUYECKHX
snemeHTtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckort cucreMbl xumuyeckux i3neMmeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOU T€OpHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEIIECTB IO
rpynmnam v nepruojaM. 3HaueHue MepUOIMYECKOrO 3aKOHa B Pa3BUTHUN HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHasl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTa/uInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKONH CBsi3M (OOMEHHBIH W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MONEKYJNSPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PEIIETOK.
3aBHCHUMOCTbh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMIAHBIE PACTBOPBI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccupukauus  HeopraHmueckux  coenuHeHuid.  Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCcKas CBSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumuueckass peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHWYECKON M OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHNS YHEPTUM IIPU XUMUUECKUX PEAKLIUAX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

OnexTponutuyeckas auccouuanus. CuiibHble U cialOble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, LIEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
neMoHcTpanus Tadmui «[leproauyeckas cucTeMa XUMHYECKHUX dJ1eMeHToB J1. 1.
MenpeneeBay, U3y4eHHE MOJECH KPUCTANIMYECKUX PEIIETOK, HAOII0ACHUE U
OMKMCaHUe JAEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3lioXKeHHE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEICHUE CPEIbl
pacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMeEHa), MPOBEACHUE MPAKTHUUECKON paboThl «BiusHue pa3inyHBbIX
(aKkTOpOB Ha CKOPOCTh XUMHUUYECKOMN peaKIIum».

Pacuétnrblie 3anaun.

Pacuérsl 10O ypaBHEHMAM XHMHYECKHX pEaklUHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM NOHATHSA «MaCCOBAast
JIOJISI BELIECTBAY.

Heopranuyeckasi xumms



Hemeramer. Ilomoxenne HemeramoB B Ilepuoanveckoil cucreme
xumudeckux 3meMeHToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJIOr€HOB, CEPBI, a30Ta,
dochopa, yrmepoma ©W  KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCIOPOACOIEPKAIINUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U X COCIMHEHUIA.

Mertamnsl. [lonoxenne metamuios B [lepuoauueckon cucteMe XUMAYECKUX
anemeHToB []. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O6mue pusnyeckue cBoiicTBa MeTauioB. CrijlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUINIMX META/UIOB (HATPHUH, KaJIMM, KaJbIIHM,
MarHuu, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mmume crnocoObl MOIy4eHUs] METAIIOB. [IpuMeHenne MeTaiioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbD», 00pa3lloB HEMETAIIJIOB, pElICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U OMUCAHHUE JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH/IA aTFOMUHUS C pACTBOPAMU
KHUCIIOT U IeJI0Uuel, KAYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJUIOB).

PacuérHble 3anaum.

Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacy€Tbl mMacchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJHO M3 BELIECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponb xumum B 00eCrieueHNH SKOJOTHUYECKOMN, SJHEPIeTUYECKON U TTUIIEBOM
0€30I1aCHOCTH, pa3BUTHN MeIULIMHBI. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEaAKITUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpEe BEIIECTB M MaTEPHAIOB: BaXKHEWIIINE CTPOUTEIIHHBIC
Marepualbl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKl, CTEKJIO, KEpaMmHKa,
MaTepualibl JJIsl 3JEKTPOHUKHN, HAHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.



XHUMHS U 3]I0pOBbE YEJOBEKA: MPABHJIa WCIONb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBwia OE€30MacCHOTO MCIIOJIB30BaHMs IpenapaToB OBITOBON
XUMUH B IOBCEIHEBHOM )KU3HU.

MexnpenMeTHbIE CBA3H.

Peanmuzanmss MeXNpeaMETHBIX CBSA3€ MNpU  HM3y4YeHHH OOWEeld U
HEOpraHn4yecKor XuMuu B 11 Kiracce ocyniecTBISETCS Yepe3 UCI0JIb30BaHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTUHA, TaK M TOHATHH, SBISIOMIUXCS
CUCTEMHBIMH JIJIS OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIN (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KJIacCHU(pUKALMS, NEPHUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SBICHHE.

duznka: MaTepus, SHEPTHUsL, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJUOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUUYECKUH YPOBEHb, BELIECTBO,
TENO0, 00BEM, arperaTHOE€ COCTOSIHHME BEIIECTBAa, (PM3MYECKUE BEIMYUHBI U
€AVHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, OJKOcucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILIIECTB B OPTaHU3ME.

['eorpadus: MuHepanbl, TOpPHbIE TOPOJbI, IOJE3HbIE HCKOIAEMBbIE,
TOIIUBO, PECYPCBHI.

TexHonorus: XUMHUYECKas IPOMBIIIEHHOCTD, MeTaTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO35IIICTBEHHOE
IPOU3BOJICTBO, NULIEBas IIPOMBIIIEHHOCT, bapmaneBTUUECKas
IPOMBIIUIEHHOCTD, ITPOU3BOJACTBO KOCMETHYECKUX IPENAapaToB, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepHuaoB, AJIIEKTPOHHAS MPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
O0OyJaroIMMuUCss TPOrpaMM CpEIHEro oO0Iero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM W TpeIMeTHbIM). HaydHO-MeTonuueckoil OCHOBOW st
pa3pabOTKH MJIaHUPYEMBIX PE3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIEro
00pa3oBaHUsl SIBJSIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM IMOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MIpeAMETa «XUMHUS» HA YPOBHE CPETHETO
00111eT0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON TpaKHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHUNW JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX Tpajulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIIIUMU 1IEJTOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHsS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBLHON JACSATEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U HJ€allaMi POCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, MPUHSATHIMH B
o0IIIecTBE HOPMaMU U TIpaBUJIAMH TIOBEACHHS, CIIOCOOCTBYIOIIMMHU MPOIECCam
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCs.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOW W TMPAKTUYECKON JeATEIHLHOCTH
00yJaronuxcsi 0 peasn3aIii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE
B YACTU:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUS  OOYYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpPaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIMOPSIKY;



MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MpPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOH JHESATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YICOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMTOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apTYMEHTBI JIPYTUX MIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YUYCOHOM NESITEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTE€YECTBEHHON XUMUM;

YBKEHUS K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
IPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTatr
JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOHUCKOB,
MMOCTOSIHHOTO TPy/ia YUYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOMU
OTCYECTBCHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIEHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SBJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns MpaBui 0e30MacHOro OoOpallleHHs C BEIIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MMOHMMAHUSl I[IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1aCHOT0 MTOBE/ICHUS B CUTYAITUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJIAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTUUYECKUX 3a]ad
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHIO Mpodeccuii pa3aniHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH M0 XUMUU;

yBaXXEHUS K TPYY, JIOJSM TpyJa U pe3ybTaTaM TPYIOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAJIHLHON TPaeKTOPHUH
oOpa3zoBaHusi, Oyayiie mpodeccuu U peanuszalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMUU, UHTEPECOB
U TOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJ1IeCO00PAa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUs TI00aJBbHOrO XapaKTepa 3KOJOTMYECKHX MpOoOJeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHns: BONPOCOB PALMOHATILHOTO IPUPOAOIIONIb30BAHNUS;

AKTUBHOTO HEMPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
IPUPOJTHOM Cpelie, YMEHUs IPOTHO3UPOBATh HEOJArONpUATHBIE IKOJIOTUYECKUE
MOCJICJICTBUS MPEANPUHUMACMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYUS ~ Pa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, JKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
MPaKTUKE, CIOCOOHOCTM W YMEHHSI AKTHMBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;

7) UEHHOCTU HAYYHOI'0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
IpEeCTaBlIEHUs 00 OKPYXaIoleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIIEHUU MpPOoOJIEM COXpaHEHUS
MIPUPOJHOTO PaBHOBECHS;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOU
UUBWIM3ALMU: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JJaHMU HOBOW 0a3bl MaTepUaNbHOW KYJIBTYpbI, PELIEHUU TJI0OATbHBIX



po0JieM YCTOMYHMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
00ecreueHnn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHMMAHHS CYIITHOCTH METOJ/OB
MMO3HAHUS, UCIIOJIH3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH UCIIOJIb30BaTh
MoJIy4aeMble 3HAHUSA JIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIETro MUpa
U TNPOUCXOAAIIMX B HEM H3MEHEHUM, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAaKTOB M HMMEIOUIUXCS JAHHBIX C IIEJIBIO
MOJTYYCHUS TJOCTOBEPHBIX BEIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO HCTOJIB30BaTh XUMHUYCCKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENHLCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHWUH TIO XWMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSAM Tpy/a B pa3IMuHbIX chepax mpodeccnoHaTbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yIbTaThl OCBOCHUS yU€OHOT0 MpeaMeTa « XUMHUs) Ha
YpOBHE CpeJHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEKIUCLIUTUITMHAPHBIE (MeXMpeaMETHBIE) oOLIEHayYHbIE ITOHSATHS,
OTpaXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U CHEeUU(PUKY METOJIOB
MO3HAHMS, MCIOJIb3yEeMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, TPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HaAOIIOJICHHE, H3MEPCHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC JIeHCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHUKATUBHBIC, PETyIATHBHBIC), oOecneynBaromme (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COIUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B MIO3HABATEIBHON U COLUAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIHbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEUCTBUSIMH.



OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO03HABATEJILHBIMU
JeHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBaTh M aKTyaIM3UpOBaTh IMPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LU JEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX
JOCTU)KECHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIBHOCTH C IOCTABJICHHBIMU
LEJISIMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIONIUE MTOHATHS 1J1s1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;

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

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3Yy4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXKJICHUS (MHAYKTUBHBIC, IEITYKTUBHBIC, IO
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIFOUCHUS,

NPUMEHATh B MPOIECCEe TMO3HaHUSA, HCMOJb3yeMble B  XUMHUU
CHMBOJIMUYECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMUYECKHUI 3HaK (CMMBOJ) dJIEMEHTa, XUMHUecKas (hopMyiia,
ypaBHEHHE XUMUUYECKOW PEaKIMu — MPH PEIICHUH YICOHBIX TTO3HABATEIBHBIX U
MPaKTUYECKUX 3ajJlay, MPUMEHSATh Ha3BaHHBIC MOJICNIbHBIC TPEACTABICHUS IS
BBISIBJICHUSI XaPAaKTEPHBIX MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HaYyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

dbopmynupoBaTh 1€MW 3aJayd  KMCCJICJOBaHUS, MCIOJIb30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI 1S (POPMUPOBAHUS THUIIOTE3HI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMU CaMOCTOATEIBHOIO IUJIAHUPOBAHUS M TPOBEACHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOATh 32 X0/I0M
MpoIIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000mIeHnsT ¥  BBIBOJABI OTHOCHUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUS, COCTABJISITh 00OOCHOBAHHBIN OTUET O MPOJIeTIaHHON padoTe;



NpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
IIOMCKY METOJOB PELICHHs MPAaKTHYECKUX 3a/ad, NPUMEHEHHWIO pPA3JINYHBIX
METOJIOB ITO3HAHHSI.

3) paGora ¢ uHpopMaLHe:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHPopManuu (Hay4dHO-
HOIYJIApHAsl JIMTEpaTypa XHMUYECKOTO COJEP)KaHHUs, CIPABOYHBbIE IOCOOMS,
pecypcsl MHTepHEeTa), aHAIM3UpOBaTh HHPOPMALIUIO Pa3IMUHBIX BUJOB U (HOpM
OPEICTABICHNs,  KPUTHYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb MU
HEMIPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aIIPOCHI U IPUMEHSThH PA3TUYHbIE METObI IPU MTOUCKE U
orOope wuHpOpMalMu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAaHUS MH(POPMALIUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh ONTUMAJIBHYIO (OpMY TMPEICTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHbIM S3bIK B KauecTBE CpelAcTBa IMpu padboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (DOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HarJIJHOCTH.

OBiaieHue YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMM 1CHCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYK1a€MOM TEMBI B XOJI€ JUAJOra U/ Uit
IUCKYCCUHM, BBICKa3blBaThb HJieW, (OPMYIUPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJILHO BBIITOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIbHON EATEIBHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMIpH
BBINIOJIHEHUA XMMHMYECKOTO JKCIEPUMEHTAa, MPaKTUYECKOW paboThl MO
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allii y4eOHOTO IPOEKTa U
(opMyIUpPOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBaHUS MO3UILIMIA B X0/1€ 00CYX)ACHUS U 0OMEHAa MHEHUSIMH.

OByaieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMU:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeSATENbHOCTh, ONpEAeNsisl €€ LeNIM M 3aJadd, KOHTPOJIHUPOBAaTH M IO MeEpe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejaraeMblii alroOpuTM JEWCTBUM IpHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENOBATENbCKUX 3ajad, BbIOMpaTh Haubosee



s deKkTuBHBIN cOcO0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  NEATENbHOCTH HAa  OCHOBE
camMoaHaJIn3a ¥ CaMOOICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD)
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TNPEACTABICHUA O XHUMHYECKONM COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW MJisl PEIICHUs MPAKTUYECKHUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA DJIIEMEHT, aTOM, OJJIEKTPOHHAs
o0ojouka aromMa, MOJIEKyJla, BaJEHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKas CBsI3h, CTPYKTypHast popmyra (pa3BEpHyTas U COKpaIl€HHas), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIEPOIHBIN CKeJIeT, (PYHKIIMOHAIbHAS
rpylna, paaukaja, W30MEpHs, H30MEPbI, TOMOJIOTUYECKHI psiJ, TOMOJIOTH,
YIIJIEBOAOPOIbI, KUCIOPO U a30TCOAEPIKALINE COCAUHEHHS, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHnveckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHeHUs
Macchl  BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH  SI3BIK  XUMUH;
MHPOBO33PEHYECKUE 3HAHMUS, JICKAIIUE B OCHOBE MOHMUMAaHUS MPUYUHHOCTU U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMU, (haKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUHU U 0€30MMaCHOM UCIOIb30BAHUU BOXKHEHIIINX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYCCKON JEATCIBbHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MPU3HAKU TTOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATH COOTBETCTBYIOLIME MTOHSATHUS IPU
ONMCAaHUU COCTABA, CTPOCHHUS U NIPEBPALICHUN OPTAHUYECKUX COEANHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpPraHMYECKMX BEIIECTB M YpPaBHEHUH XHUMHYECKUX PEaKIIHi,



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

c(hOpMHUPOBAHHOCTh YMEHHUHN YCTaHABJIMBATh NMPUHAIJICKHOCTh U3yUCHHBIX
OpPraHUYECKUX BEIIECTB MO HX COCTaBYy W CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/TpynIie COeMWHEHUN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS), JaBaTb WM Ha3BaHUS IO
cucrematudeckord HoMeHkiarype (IUPAC), a Takxe nIpUBOAUTh TPUBHAIBHBIC
Ha3BaHUs OTJICIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTalbAerul, MypaBbuHas
KHCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBAasi KHUCIJIOTa, CTEapUHOBAasi KHUCJIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJTi0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrmiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOWMCTB BEIIIECTB OT UX COCTABa U CTPOCHMSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMUHbIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIMUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJb,
TIIUIepYH, GEHO, aleTalbJAEeTH ], MypaBbUHAsI U YKCYCHAsl KUCIJIOTHI, TJIFOKO3a,
KpaxMall,  LEeJUII0J03a, aMHHOYKCYCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXAY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
VTIIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CIOCOOBI HUX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB MepepaboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WIIM MTPOIYKTa
peakIuy MO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WU MPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJCTh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO[aX HAyYHOTO MO3HAHUs, UCII0JIb3YEMbIX B XUMHUU MPU U3YYCHUHU BEIIECTB
U XUMUYECKUX  sIBJIEHUM  (HAOJIIOJCHWE, M3MEPEHHUE, IKCICPUMEHT,
MOJIETUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS JIJIsI TPUHSATHS
pelLIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;



chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBWja  MOJB30BaHUS
XUMHUYECKON MOCYAOM M JTa0OpaTOpPHBIM OOOPYIOBAaHHWEM, a TAKKE IpPaBHIIA
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPAILCHHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYCHHE OHTWICHAa M U3YYEHUE €ro CBOMCTB, KAaueCTBEHHbBIC pEaAKINU
OpraHUYeCKUX BEHIECTB, JCHATypalusi OEJIKOB NpU HarpeBaHUU, IIBETHHIC
peakuuu OENKOB) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKHU O€30IaCHOCTH MpHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, MPEICTABIAThH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOILIMX peakuuid U (QOpMYyJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c()OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaIUIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
uHpopmanuu, UHTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJAaTh TpaBWJa  DKOJOTHUYECKHU
11€JIECO00PA3HOTO MOBEACHUSI B OBITY U TPYHOBOM NEATENBHOCTH B IIEJIAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKarOUIEH MPUPOIHON Cpebl, OCO3HABATD
OMAacCHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBUIEHUSI U NPEIOTBPAIICHHMS MX BPEJHOTO BO3JAECHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTsl OOYYaroIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

VIS CIENbIX W CIa0OBUASAIIMX OOY4YaloIIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiinis 1j1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OcBOeHUsI Kypca «OOmias M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHWUU SIBJICHUU
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W  KYJIbTYpPHl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOM MJisi PEUICHUS MPAKTHUYECKUX



3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOM XMMHUYECKMX 3HAaHHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
ANEKTPOHHBIE OpPOMUTAIM ATOMOB, MOH, MOJEKYJA, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XHMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHAA), KPUCTAIINYECKAs]
pelmeéTKa, TUIIBl XUMUYECKUX PEAKIINHI, pACTBOP, SJIEKTPOIUTHL, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuogunyeckui 3akon 1. M. Menneneena,
3aKOH COXPaHEHHUs MaCChl BEIIECTB, 3AKOH COXPAHEHHUs U PEBPALLECHUS YHEPTUU
IpU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBJICHHM, (DaKTOJOTMYECKHUE CBEJEHUS O CBOICTBAX,
cocTaBe, TMOJYyYEeHMH W  O€30MaCHOM  HCIOJb30BAHMM  BAXKHEMILNX
HEOPraHWYECKUX BEIECTB B OBITY U MPAKTUUYECKOH 1eATEIbHOCTH YEI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MMPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE TOHITHUS MPU
ONMKMCAaHUN HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
coctaBieHuss GOpMysa BEHIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cuctematudeckyto HomeHknatypy (IUPAC) wu TtpuBmManbHble Ha3BaHMS
OTJIETbHBIX HEOPTAHMYECKUX BEUIECTB (YrapHbIi ra3, yriaeKUcIbli ra3, aMMHaK,
raii€Hasi i3BeCTb, Heral€Hasi U3BeCTb, IUThEBAS COJA, TUPUT U JPYTHE);

cOPMUPOBAHHOCTh YMEHUN OMPENENATh BAJEHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHasi, MOHHAs, METAJUIMYecKas, BOJIOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMUYECKOW pEmETKH KOHKPETHOIO BellecTBa
(aToMHast, MOJIEKYJIsIpHAs, MOHHASI, METAITMYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpaxX HEOPTraHUYECKUX COECTUHEHUI;

c(hOpPMHUPOBAHHOCTh yYMEHUI yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIie
COEeIMHEHUH (ITPOCThIE BEIlIeCTBA — METAJLIIBI U HEMETAJIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHM PACKPBIBATh CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
O0OBSCHUTENBHYIO U IPOTHOCTHYECKYIO PYHKIINU;



c(hOpPMUPOBAHHOCTh YMEHMH XapaKTEpPHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aneMeHToB [I. M. MenpaeneeBa, UCHONb3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE  OpOUTANU»,  «IHEPreTHUECKUE  YPOBHM»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COEUHEHUI
10 nepuonaM u rpymnmam Ileproguyeckon CUCTEMBI XUMUYECKUX dJIEMEHTOB /1.
H. Menpneneena;

chOpPMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB Pa3jIMYHBIX KIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C ITOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKHUX PEAKLIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTaBY PEarupyroluX BEIIECTB, TEINIOBOMY
3 PeKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKIlMH, YYaCTHIO KaTaau3aTropa);

c(OpMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHSI PEAKIUI pa3IMYHbIX
TUTIOB, TIOJHBIE M COKpalIEHHBIE YypaBHEHHS pEaKIMii HWOHHOTO OOMEHa,
YUUTHIBAS YCJIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PaCIO3HABATh
OMBITHBIM  TyTEM  HMOHBI, TMPHUCYTCTBYIOIIHE B  BOJHBIX  PACTBOpax
HEOPTraHNUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKUHUAd TOCPEJACTBOM COCTABJIEHUS D3JEKTPOHHOIO
OanaHca dTUX PeaKInii;

c(hOPMHUPOBAHHOCT,  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PpEaKIMu OT pa3InyHbIX (DAKTOPOB; XapakTep CMENICHUsS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle lllaTense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XWMHUYECKHE IPOLECCHI,
JIeKAIIe B OCHOBE MPOMBIIIICHHOTO MOJTYYEHUsI CEPHON KUCIOTHI, aMMHaKa, a
Takke COPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTHh YMEHUN MPOBOAUTH BHIYMCICHHS C UCIOIb30BAaHUEM
MOHATHUSL «MAaccoBas J10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
MIPU XUMHUECKUX PEaKIUAX, MACChI BEIIECTBA WM 00BEMA ra30B MO NU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOoCyZoi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH 10 BBIIOJTHEHHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3I0KEeHUE MEPOKCHIA BOJIOPOIa B IPUCYTCTBUM KaTaJIU3aTopa,
ONpENEIECHUE Cpelbl PACTBOPOB BELIECTB C IOMOLIBI0 YHUBEPCAIBHOIO
MHJUKATOPA, BAUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOMN peaklnu,
peaklMy UOHHOIO 0OMEHa, KaYeCTBEHHbIE PeaklUnu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 110
temaM «Metamel» 1 «HemeTtanisl») B COOTBETCTBUU C MpaBUIIAMHU TEXHUKHU
0e30macHOCTH MpU  OOpalmIeHud C  BEUIeCTBAaMU U JabOpaTOpPHBIM
000pyZIOBaHUEM, MPEACTABIATh PE3YJbTAaThl XUMHUYECKOTO HKCIIEPUMEHTA B
(dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX pPEakuuid U (POpMyIHpPOBATH
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO
nH(popMaMIo, MOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHUYECKHU
1€JIECO00PA3HOrO TMOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIEJIAX
COXPAHEHUsS CBOErO 370POBbS M OKPYXAIOLIEH MPUPOJHON Cpellbl, OCO3HABATh
OMAacCHOCTb BO3JEHCTBUA HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
nmoHuMas cmbici Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTst OOY4YarOIIMXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUSl BEILECTB U
XUMUYECKUX SIBJICHUI;

IUIA CIENBbIX W CIa0OBUAAIIMX OOY4YaloIIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy o003Hauenuit JI. bpaiins asis 3anmucu XuMUYeCKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

N HanmenoBanue KosmnuecTBo yacos
o

pa3aesioB H TeM KoHTpoJibHbIE
n/m Bcero

MPOrpamMmbl padoTbI

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[Ipenmer
OpTraHUYEeCKOU
xumuu. Teopus

11 CTPOCHUS 3
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Wroro mo pazneny 3

Paznen 2. YraeBomnopoabt

IIpenenbuble

2.1 YTJIEBOJOPOIBI — 2
QJIKAHBI
HenpenensHeie
YTJIEBOAOPO/IBI:

2.2 AJIKEHBI, 6
QJIKaTNCHBI,
QJIKUHBI

53 Apomaruyeckue
' YIIIEBOIOPOIbI

IIpakTnyeckue
padoThI

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl



IIpuponusie
HUCTOYHMKHU

2.4 3 1
YII€BOIOPOAOB U

uX nepepadoTka

Uroro mo pazneny 13

Pa3znea 3. Kuciiopoacoaepxxammue opranuyecKkue coe{uHeHus

3.1 Cruptel. @enon 3
AJLIEruaml.

3.9 Kap6onoBsie 7
KHUCIIOTHI.

CrnoxHble 3¢upbl
3.3 VYrineBosl 3 1

Wroro mo paszneny 13

Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benxu
Wroro mo paszneny 3

Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

51 [ImacTmaccsl. 9
' Kayuyku. Bomokua

Hroro no paszneny 2



OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

34



11 KIIACC

N HanmenoBanme KonuyecTBo yacos
(]

pa3ieiioB M TeM KoHTpoJibHbIC
n/n Bcero

NMPOrpamMMbl padoThI

Paznen 1. Teopernueckue 0CHOBBI XUMHH

CtpoeHue aToOMOB.
Ilepuonuueckuit
3aKOH U
11 [Iepnonnueckas
' cucremMa
XAMUYECKHUX
anemeHToB JI. U.

Menneneena

Crpoenue BeniecTsa.
1.2 MHuoroo6pasue 4
BEIIECTB

13 XUMHUYECKHE 5 1
peakuuu

Wroro mo paszneny 13

Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertainibst

2.2 Hemeramsl 9 1

IpakTuyeckue

padoThI

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE pecypchl



CBs3b
HEOPTaHUYECKUX H

2.3

OpraHUYECKUX
BEIIECTB

Hroro no pazneny

Paznen 3. XuMus u :KU3HL

3.1 XUMUS U KA3HB
Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

34






ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne
7 Tema ypoka

[IpenMeT opranuyeckoit
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX COEANHEHUN
A. M. byrneposa, eé
OCHOBHBIE TOJIOKEHHUS

IIpencrasnenue o
KIaccupuKauu
OpPraHMYECKUX BEILECTB.
Homenkinarypa
(cucremaTnueckasi) u
TpUBHUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEIIECTB

KoaudecTBO 9acoB

Bcero KonrpoJibnbie
padoThI
1
1
1

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH —
IIPOCTEUILNE NTPEACTaBUTEIN
QJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJjIeH " IMPOIMJICH —
HpOCTCfII.HHC npeaACTaBUTCIIN
AJIKCHOB

[IpaxTuueckas padora Ne 1.
«IlonydeHue sTuneHa u
M3y4YEHUE €r0 CBOMCTB)

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHnue CUHTETUYECKOTO
Kay4dyKa U pe3UHBI

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneTnsieH — npocTenmmn
MIPe/ICTaBUTENb aTKUHOB
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12

13

14

15

16

17

Brruuciienus o ypaBHEHHIO
XMMHYECKON peakiuu

ApeHbl: GEH30J1 M TOTYOII.
TOKCHYHOCTH apEHOB

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJlaccam

[IpupoiHbIE UICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ NonyTHble HeTAHbIE
rasbl, HeTh ¥ MMPOIYKTHI €&
nepepadboTKu

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHble HeTAHbIE
rassl, HeTh ¥ MPOJYKTHI €&
nepepaboTKu

KonTponbhas padota no
pazneny «YTIeBOg0pOIb»

[IpenenbHble OAHOATOMHBIE
CHOUPTBL: METAHOJ U 3TAHOJI.
Bonopoanas cBs3b
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23

24

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

denoi: CTPOCHUC MOJICKYIJIBI,
(1)I/I3I/ILI€CKI/IG 1 XUMHWYECKHE
CBOﬁCTBa, IIPUMEHCHUEC

Anbrerupl: GopMabaeru
" areranpaerun. Aneron

O,Z[HOOCHOBHBIG npCacC/IbHBIC
Kap6OHOBBIC KHCJIOTBI:
MYypaBbHHAA U YKCYCHAA

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas U 0JEMHOBAA
KHCJIOTHI, KaK
MIPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

Mpu1a Kak COJIM BBICIIIAX
KapOOHOBBIX KUCJIOT, UX
MOIOIIee NEUCTBUE
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26

27

28

29

30

CrnoxHble 3(upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KUCJOT. ['MapOoIn3 CI0KHBIX

3¢upoB

Kupsl: runponus,
MIPUMEHEHHE,
OuooruuecKas poib )KUPOB

VrieBoasl: COCTaB,
KJIaCCU(UKAIIUS.
Bakneiimme npeacTaBuTeNu:
TIII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa kak
MIPUPOIHBIE ITOJIUMEPEI

KonrtponbHas pabora no
pazneny
«Kucnopoaconepxaine
OpPraHUYECKUE COCTUHEHHS»

AMUHEBI: METHUIAMWAH U
AHWJINH



AMMHOKHCIIOTEI KaK
am(oTepHbIe OPraHNYECKue

31  coeguHeHwHs, UX
OMOJIOTHYECKOE 3HAUCHHE.
IlenTuael

benku kak npupoaHsie
32  BBICOKOMOJICKYIISIPHBIE
COCMHEHUS

OCHOBHBIE ITIOHATHSA XUMHUU
33 BBICOKOMOJIEKYJISIPHBIX
COeTMHEHUN

OCHOBHEBIE MCTOABI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [1nactMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34



11 KIIACC

Ne
n

/

I

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypamus
aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOB /1. M.
MeHneneeBa, MX CBA3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
MX COECIMHEHHUH I10 Tpynram 1
nepuoiaM. 3Ha4CHHE
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKH

KoaudecTBO 9acoB

Beero KoHnTpoJbHbIE
padoThI
1
1
1

IIpakTn4yeckue
padoThI

JlaTa
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



Crpoenue BemiecTBa. XuMHUuecKast
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanmenTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciienus. Bemecrsa
MOJICKYJISIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HUctuaueie u KOJIJIOUHBIC
pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

Knaccudukaius 1 HoOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUN.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX BEIECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukanust XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpPraHUYecKOi XMMHHU. 3aKOH
COXpPaHEHMsI MacChl BEIIECTB;
3aKOH COXpPaHEHHUs U MpeBpaIleHus
SHEPIUU MPU XUMHUUECKUX
PEaKIHsIX



Ckopoctb peakiuu. OOpaTumbie
peakuuu. XUMUYECKOE
paBHOBECHE

[TpakTuueckas padota Ne 1.
«BrusiHre pa3nuuHbIX (HAaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaKIrmny

DIEKTPOTUTHIECKAS
muccormanud. Ilorgarue o
BOZIOpOAHOM Toka3aTene (pH)
pactBopa. Peakinu HOHHOTO
oOMmeHa. ['uaponu3 opraHuuecKux
Y HEOPTraHUYECKHX BEILECTB

OKHUCIIMTEIIHLHO-
BOCCTaHOBUTEJIbHBIE PEAKIIHH.
[Tonsitue 06 AmeKTpOIIH3E
pacIIaBoB U pacTBOPOB COJIECH

KonTtpoinbHas paboTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

MerTamnsl, BX IOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHYECKHX dj1eMeHToB J[. 1.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIHe
dbuznyecKre CBOCTBa METAIIIOB



CIutaBbl METAIIOB.
DIEKTPOXUMUYECKUN PSiJ
HaIPSHKEHUN METaJlIOB

XHUMHYECKUE CBOMCTBA
BaXHEHMILINX METAJUIOB (HATpHil,
KaJIni, KaJbIlUi, MarHui,
AIIOMUHUI) U UX COEITMHEHUI

XHUMHYECKUE CBOMCTBA XpOMa,
MEIN U UX COEIUHEHUN

XHUMHUYECKHE CBOMCTBA IOWHKA,
KCJIC3a N UX COCI[I/IHCHI/Iﬁ

[TpakTuyeckas padora Ne 2.
"Pemennie sKkcriepuMEeHTATbHBIX
3az1a4 no teme «Mertamib»"

HewmeTtamibl, uX Mo0XKEeHUE B
Ilepuonnueckoi cucreme
XUMHYECKHUX 3jieMeHToB J[. 1.
MeHnneneeBa u 0COOEHHOCTH
CTPOCHHUSI aTOMOB

PusnyecKue CBOKNCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpuUMeEpe
KHCII0po/ia, cephl, hocdopa u
yriieposia)



XHMHUYecKre CBOMCTBA rajlOreHOB,
Cepbl U UX COCIMHEHUI

XuMHUYeCcKHe CBOMCTBA a30Ta,
docodpa 1 X coeTMHCHUN

XUMHYECKUE CBOMCTBA yIJIepo/a,
KpEMHUA U UX COCI[I/IHCHI/Iﬁ

[IprMeHeHne BaXHEUIINX
HEMETAJVIOB U UX COCTMHEHUI

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUH 110 Teme «HeMeTanabe.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKLIUi U
TEPMOXUMHYECKUE PACUETHI

[TpaxTrueckast padorta Ne 3.
((PGHIGHI/IG BKCHCpI/IMeHTaHBHLIX
3aga4 no reMe "Hemeramier"»

KonTponbHas pabota no remam
«Mertamiael» n «HemeTamisry

HeOpFaHI/IquKHe H OPraHUYCCKUC
KHUCJIOTHI. HCOpF AHUYCCKHUEC U
OpTraHU4YC€CKUC OCHOBAHUA



N

AW ww

AmpoTepHbIe HEOPTaHUYECKUE U
OpPraHUYeCKUEe COCTUHEHHUS.
['enernueckast cBS3b
HEOPraHUYECKNX M OPTaHHMYECKUX
BEILIECTB

Poab xumuu B o0ecrieueHuun
9KOJIOTUYECKON, YHEPTeTUICCKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
M€eIULIMHBI

[TpencraBienust 06 00OMUX
HAayYYHBIX ITPpUHOHIIaX
MMPOMBIIIJICHHOT'O IMMOJIYYCHUA
BOKHCHIITMX BELICCTB

Yenosek B MUpE BEUIECTB U
MaTepHaoB

XuMus U 310pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 10 xmace/ I'a6puensa O.C., OctpoymoB WN.I'., Cnankor C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 11 xknace/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHCpHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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