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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENIbHOM MPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yu€rom Konuenmuu npenomaBaHus
y4yeOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanuy, peaqu3ylOUMX OCHOBHbIE 00pa3oBaTeibHbIE MPOTrpaMMbl, H
OCHOBHBIX TonokeHUl «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
@®enepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pPa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbubie nonoxenus GI'OC COO o B3anMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4yeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeIbHON  OpraHU3allK, SBISETCA HEOThEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIUM ATAlloM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHHA. OTH IIEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TaKkKe OKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpUpOAHON cpene. Peamusyercs xumuueckoe oOpazoBaHUe
o0ydJaromuxcs Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHHs CPeJACTBAMHU y4eOHOTO
npeaMeTa «XHMHS», COAEPKAHUE U IIOCTPOCHHE KOTOPOrO ONpENEIECHBl B
nporpaMmMe MO XUMHH C Y4€TOM CHEIM(PUKHM HAyKHM XUMUHU, €€ 3HAUYCHUs B
NO3HAHUM TPUPOABI U B MaTepHAIIbHOM JKHM3HM OOIIECTBa, a TaKkKe C Y4ETOM
o0mMX 1eJaeil W TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpeiHero ooero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT OcoOyio poJib B
COBPEMEHHOW IMBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHOW KYIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B ()OPMHUPOBAHHE PAIOHAIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY>KAIOIIEM MHUpE Kak O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (OopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHas XUMHS KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIICHHE
I00aIbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MHEISIMH M TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYI UM JJs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIIMyMa, MPOJIOTKEHUS
00pa3oBaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocrtaBistoniuMu  TipeMeTra  «XUMHS»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmEas W HEOpPraHUYEeCKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMeTa oOecreuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHATHMA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Jla K U3Y4YEHHIO Y4YeOHOro warepuasa U 0OYCIIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpUHM CTPOCHHSI OPraHHYECKUX
COCMHEHUN, a TaKXKEe Ha YPOBHE CTEPEOXMMUYECKHUX M DIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckol XWMHHU IIOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYAIBHBIC
MPEICTABICHUS O XMMHUYECKON CBS3H, KIaCCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU pPEAKIUU.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuUBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJIOTMYECKHUE CBEJACHUS O BEIIeCTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIlas M HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX M METOIOJIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus gomnosiHsercs B kypcax 10 m 11 knaccom
AJIEMEHTAMH COJICP)KAHUS, UMEIIIUMHU KYJIbTYPOJOTHUECKUA U MPUKITATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBA3UM XUMHUU C
OPYTMMHU HayKaMU, PACKpbIBAIOT €€ POJIb B II03HABATEJIBHOM U IPAKTUYECKOU
JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH WH(OpMALHIO U
OpUMEHATh €€ Ui TIONMOJIHCHHWS 3HAHWUW, pelIeHUS WHTEJUICKTYyaIbHBIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npeamera  «XUMHUS» ~ JTaHHOTO  YPOBHS  M3YYCHUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 0O0ydYarOMIMXCSd MHPOBO33PEHUECKOW OCHOBBI JJisi MMOHUMAaHUS
dunocopckux HaeH, TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHMYEeCKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTPOCHHEM, IIO3HABAEMOCTh IMPUPOJHBIX SBICHUN NyTEM OHKCIEPUMEHTA W
pEelIeHHs] TMPOTUBOPEYUM MEXKIy HOBBIMH (akTaMH H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKHUX MpobdiieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amad  BOCIHMTAHUSA, pa3BUTUS W COUMANM3alUU
oOydJaromuxcs MNPUHATHIE MPOTPAaMMOM MO XHMMHUHU TIOJIXOIbI K OIMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa TNpeaycMaTpuBaroT  (HOpMHpPOBaHUE
YHUBEPCAJIBHBIX  Y4€OHBIX JCHCTBUN, HMEIONMX 0a30BOE 3HAYeHUE JUIs
pPa3TUYHBIX BHJIOB JICSITEIILHOCTU: pEHICHUs TMpoOdiieM, TOWCKa, aHaiu3a |
00paboTku MHGOpMAIIHH, HEOOXOIUMBIX JIJI MPUOOPETEHHUS OIbITa TPAKTUIECKOMN
U HUCCIEN0BATENbCKON JESATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHuWs XUMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJIed H3y4YeHUs MpeAMETa HalpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATEeNIbHOCTU YeJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyinbTypbl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOW IMOAXOJ K OINPEICIICHUIO LEICH H3YUYCHHS
npeaMeTa SIBJISIETCS BIOJHE OMPaBJaHHbBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMM LENIAMH H3y4EHHs MpeaMera
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUM KaK BaKHEUIIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHMAHHME CYIIHOCTHU JTOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJIEHWE C UCTOpUeH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMid, HEOoOXOIUMBIX [JIsi TNpUOoOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUH,
UMEIOILUX MECTO B MPUPO/JIE, B IPAKTUUECKOMN U MOBCEIHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTUKA LIeNIeH W 3a/1ad U3y4YCeHHUs
npeIMeTa B MporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpellHero obmiero odopazoBanus. CerojHs B
NOpernojaBaHud ~ XUMUU B OOJbIlIed  CTemeHHu OTHAETCs  NpEeNIoYTeHUE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMTYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M NMPUMEHEHHUS UX B PEATbHOUN JKU3HU
IUTSl pEIICHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3ydyeHUHM NpeaMera «XUMUS» JTOMUHHUPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

azanTanus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y 0Oy4aromMXcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), MMEIOINX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUsS ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B T[IO3HAHUM XHUMHHM, a TaKXe JUIsi OLUEHKHM C TO3ULUM
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO MMPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUHU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(GOPMALIUK XUMHUYECKOT'O COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0TI01aTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU U TMPOBEJCHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcsi YOeKAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUU, €€ BaXXHOW POJIM B PEIICHUU TJIOOAIBHBIX MpoOJieM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKXe MPHOOPETEHHUS OIbITa
UCIIOJIb30BaHUSl TIOJIYYCHHBIX 3HAHUU JJIS TPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mane cpegHero oOmiero oOpa3oBaHUS MPEIMET «XUMUS»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOUN obOnactu «EcTecTBEeHHO-HAYYHBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX IS U3YUCHHS] XUMUH, HA 0230BOM ypOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezelno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI OPraHUYECKOM XUMUHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJY4YEHUM HOBBIX BEIIECTB M MATEpUalIoB. Teopus CTPOEHHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE NoJI0keHUsI. CTPYKTYpHBIE (POPMYJIIbI
OpranM4eckux BemiecTB. [‘omonorusi, wu3oMepus. XuUMHUECKas CBS3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHkiatypa
OpraHUYeCKUX COCJAMHEHUM (CHUCTEeMaThuecKkas) ¢ TpHUBUAJIbHBIC Ha3BaHUS
BaKHEWUIINX MIPEACTABUTENIEH KJIACCOB OPTaHMYECKUX BELIECTB.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB W HX IPEBpAILCHUN:
O3HAaKOMJICHHE C 00pa3laMy OpraHWyYecKUX BEHIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHWYECKUX BEIIECTB, HAOJIOJECHUE U
OMHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBlieHue, OOyTJIMBaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeTaH W 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, MOIYyYECHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3HUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, THApPATALMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 m MetunOyraameH-1,3. CTpoeHHE, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus noiumepusanuu). [lonyyeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKHUM Psijl. ALIETUIICH
— TMPOCTEUINNA MPEJACTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (Pu3nyeckue u
XUMUYECKHE CBOMCTBA (peakUHH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
TOpPEHHUs]), MOJTyUYECHHE U IPUMEHEHHUE.

Apensl. benszon: coctaB, cTpoeHue, GU3NUECKHE W XUMUYECKHE CBOWCTBA
(peakuuu TraJloreHUPOBAHUS W HUTPOBAHUS), MOJyYEHUE U MpUMEHEHue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  XUMUYEcKue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOyUeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YTIEBOAOPOJAMH, NPHUHALICKAINMH K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YrieBOAOPOAOB. IIpuponHbli ra3 M MOMYyTHBIE
He(dTanble ra3pl. Hedth um e€ mpoucxoxaenue. Cnocodbl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaIUTUYECKUW), mnuponus. I[IpoaykTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IUIaCTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHHME  MOJEKYJI  YIJIEBOAOPOIOB U
raJIoreHONPOU3BOAHBIX, IPOBEICHNE MPAKTUYECKOW PAaOOThI: MOJYYSHHE 3TUJICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacuétHnie 3a1aun.

Bbrluncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUS

[IpenenbHble OOHOATOMHBIE COUPTHL. METaHON M JITAHOJI: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU MeETaJlJlaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), NpPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHME METAHOJIA U 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.

MHOroatoMHbl€  COUPTHL. OJTWICHIJUKOIb W T[JIUUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTajulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPThI). [lelicTBuEe Ha
Opra’usM 4yesnoseka. [ [puMeHeHune riavuepuHa U 3TUICHTJIMKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enona. [Ipumenenne Gpenona.

Anpneruapl U Kemouwvl. DOpMalblIETU], AaAUETaJbIErui: CTPOEHHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (peakluUu OKHMCICHHUS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIMH), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHas H
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (U3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKaluu), MOJIyIeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE JIEHCTBHUE.

Cnoxuble 2(puUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KilaccMpUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['oko3a — npocTelimmii MoHOCaxapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME UM XUMHYECKHME CBOHCTBAa (B3aUMOJCHCTBUE C
ruapokcuoMm Meau(ll), oxuciaenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJIECHHE B MPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmania (TUIPOJIuU3,
KayeCTBEHHas PEaKIUsl C HOJJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BEIIECTB M HUX IPEBPALLCHMIA:
npoBeJieHNe, HAOJIOICHHE U OMNMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KauyeCTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerugoB (OKMCICHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopeiicTBUE Kpaxmaiga C HOIOM),
POBEJICHNE TPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuueCcKre COeqUHEHUS.

AMUHOKHCIIOTBI Kak aM(oTepHble opraHuyeckue coeguHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIOT (Ha mpuMepe INIMIMHA). buonornueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATYypalysl, KaUeCTBEHHbIE pEaKui Ha OEJIKH.

OKCHEpPUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB W HX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalnusi OEIKOB MpU
HarpeBaHUM, LIBETHbIE peaKkuu OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN —
MTOJIMMEPHU3ALNS Y TTOJIMKOHACHCALIHS.

OKCHEpPUMEHTAJIbHBIE METOABbl M3YYEHMsI BEIIECTB M HX IPEBpaLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YUYECHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCSA CUCTEMHBIMHU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SBJIEHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(UKalus, MEePUOIUYHOCTb, HAOIIOJEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aToOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (PM3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
doTtocuHTe3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NIKU, YIJIEBOMBI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypChl.

TexHOomorHs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHMUS,
MOIOIIE CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MAaTEPUAIIbI U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHU

XUMUYECKUN 3JeMEHT. AToM. Sapo aroMa, HW30TONbI. OJIEKTPOHHAs
000J104YKa. DHEPreTUYECKHE YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYpaALIUsS aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuOAUYECKOr0 3akoHa U [lepmonndeckoil cucTeMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYMIaM M TEPHOJAM.
3HavueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(koBaJeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHWsS KOBAJICHTHONW XHMHYECKOW CBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI 1 aHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELIETKU.

[TondaTue o aucnepcHbix cuctemax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ e€HEeTMYecKas CBSI3b HEOPraHWYECKHMX BELIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKOW XMMHHU. 3aKOH COXPAHEHHUSI MAacCChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pazNuyHbIX (pakTopoB. OOpaTUMBbIE
peakuun. Xumudyeckoe paBHoBecue. DakTopbl, BIUAIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. IIpunnun Jle [latense.

DOnekTponauTnyeckas auccoryanus. CHiibHBIC U ciadbie 251eKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJasA, HEUTpabHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJbl H3YyUYE€HUS BEUIECTB M MX MPEBpaIlCHUM:
neMoHcTpaius Taosmi «l[lepuoandeckas cucrema xumudeckux siementoB . U.
MeHnneneeBay, H3ydeHUE MOJIeNIed KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OTHCaHue AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3ilokKeHHe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOPA, PEAKIUU HMOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BiusHue pa3muyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIIAN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEakiuid, B TOM YHUCJE
TEPMOXHMMHUYECKUE PACUEThl, Pacy€Thl C MCIIOJIB30BAHUEM IIOHSATHUSA «MaccoBas
JIOJISl BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenue HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalloB (Ha mpuMepe
KHCJIOpoJIa, cepbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BaKHEWUINIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yriepoga W KpEeMHHS) H = HX  COSAUHCHHMHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAIJIIOB U UX COCTMHEHUN.



Meramisl. llonoxxenue meramnoB B llepuoanyeckoi cucTeMe XHMHUYECKUX
sanementoB JI. . MenzaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MetauioB. O0mme ¢guiznyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX METAJUIOB (HATPUM, Kaluil, KalbIUH,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIMEPUMEHTANIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHHE KOJIEKIMU «MeTamibl U CIIaBbl», 00pa3lOB HEMETAJUIOB, pELIECHUE
HKCIIEPUMEHTAIBHBIX 3aj7a4y, HaOJI0JIEHHEe M ONHCaHUEe JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCUIA ATIOMUHUS C PAcTBOpaMu
KHCJIOT U IIEJN0YEN, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAaKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKILUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30macHOCTH, pa3BUTHH MeAUIHHBL. [loHsATHE O Hay4YHBIX METOoAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBnenns 00 OOMIMX HAy4YHBIX MPUHIUIAX [TPOMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BELECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUILIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKHA, HaHOMAaTepHallbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yIOOpEeHUSI.

XuMHUsS U 3J0pOBbE YEJIOBEKA: MPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0€30MaCHOTO MCIOIB30BaHUS MPEMapaToB OBITOBOW XUMUH
B IIOBCEITHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHBIX  CBA3€H HOpU  HU3y4eHUHM 0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHSATHHA, SBISIOIIAXCS
CHUCTEMHBIMH IS OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBINH (PakT, TUMoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEIWYUHBI M €IUHUIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKas MPOMBINIICHHOCTh, METAJLUTyprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHANIOB, CEIbCKOXO3SHUCTBEHHOE IIPOW3BOJICTBO, ITHUIICBAs
NPOMBIIIICHHOCTh,  (papMameBTHYeCKass  MPOMBIIIICHHOCTh,  MPOU3BOICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AJICKTPOHHAS MTPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TOpeaMeTHbIM). HayuHo-meTonuyeckoll OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJullnii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMera «XHMHS» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJleaJjaMUd POCCUHCKOTO TPaKJAHCKOro O0OIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IMpoIleccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA THpeAMeTa «XHUMHS» OTPaKkaroT
c(OpPMHPOBAHHOCTh OMbBITA IMO3HABATEIBHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUIMXxcs Mo peain3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa:KaaHCKOr0 BOCTUTAHUSI:

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U IPABOMOPSIIKY;

MPEACTAaBICHUS. O COLUMUAIBHBIX HOPMax M TMPaBWIAX MEXITMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIBHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBbHBIX 3a/1a4, BBINOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJOB YUEOHOU EATEIILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KCHUS HAYKU €CTh pe3yJbTar
JUIMTENIBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa U I03HABATEJIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEIYIONIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBSA3aHHBIE C XUMHYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBHM 3THX
MOCTYIIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOTO U 0e30MacHOro obpasza >KH3HHU,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HUYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MMacHOTO OOpalleHus ¢ BelecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€30macHOr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIE0BATEIbCKOMN
JESTENBbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYyTrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PpEIICHUM MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaMm TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAaHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIOO0AJTBHOTO XapakTepa SKOJOTHYECKUX TMpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COLMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HENPUATHS JACHUCTBUM, TPUHOCAIIUX BpeJ  OKpY)KaroIIeh
IPUPOJHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE JKOJIOTHYECKUE
MOCJICICTBUS IPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSTeTbHOCTH AKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHMKAaTUBHOW M COIIMATIbHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKU;

NOHUMAaHUS CHeUU(PUKM XUMUM KakK HaAyKd, OCO3HaHUS €€ poinu B
(GbopMHUpPOBaHUU PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO
NpE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIIEHUU NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XWMHH IS COBPEMEHHOU
UMBWIM3ALMA: B €€ TyMaHHCTHYECKON HANpaBIC€HHOCTH M BaXXHOW pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOECIEYCHUH YCIOBHIMA
VCHEIIHOTO Tpy/la W OKOJOTHYECKH KOMGMOPTHONW KHU3HH KAKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOAO0B
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJI1 aHau3a U OOBACHEHUS ABJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000OCHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOUIUMXCS [JAHHBIX C LEJIbI0 MOJYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUA s
penieHus IpoOJieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpEeCca K IO3HAHUIO U MCCIIE0BATEIBCKOMN ACSITEIBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJIYyYEHHIO HOBBIX 3HAaHUM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax npodeccuoHalbHON
NEATEITbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMus» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAKOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBlI MHpAa H CHCHI/I(l)I/IKy MCTOJOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHEPIrusA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G YHKITMOHATBLHOU
T'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHUKATUBHBIMH H  PETYJISTHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbIe JOTHYECKHE TeHCTBHS:

CaMOCTOSITEILHO  (pOopMymupoOBaTh W aKTyaIM3UpPOBaThH  IPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENENIATh LEMU JEATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH MX
JTOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ACATCIBHOCTH C MMOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPHU3HAKW TMOHSITHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

yYCTAHABIMBATh IMPUUYUHHO-CIEACTBEHHBIE CBA3U MEXIYy HM3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATE MOICIBHBIC TPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUueckas (opMysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TpU PEIICHUH Y4eOHBIX IMO3HABATEIBLHBIX W MPAKTHUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AelCTBHS:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkiuu;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OpPMYIMpPOBaHHBIE BOINPOCHl B KauyeCTBE WHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUA M IPOBEICHUS
YUYEHUUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJ0M
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIN OTUET O MIPOJICTIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITENIBHOMY
MOMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IuYHbIX
METO/I0B O3HAHUSL.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOJBI MPU MOWCKE U
orObope wuHbOpPMAIMK, HEOOXOAUMOW Uil BBIMOJHEHMS] Y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OIBIT HCIOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMaJIbHYIO  (HOpPMY  MpeCTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKku, TuarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM $I3BIK B KauyeCcTBE CpEACTBAa MpuU paboTe C
XHMHYECKOW WHQPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIe (pusnyeckue w
MaTeMaTHYECKHe) 3HAKU ¥ CUMBOJIBI, (DOPMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJISITHOCTH.

OByaeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ AHAlIOra WU/Uiu
JUCKYCCHHM,  BBICKAa3bIBaTh  HWJCH, (OPMYJIUPOBATh CBOM  MPEJIOKEHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BLICTYNAaTh C MPE3CHTAIlMEH pPe3yIbTaTOB IO3HABATEIBLHOW JCSATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMHU TP BBITIOJTHEHUU
XUMHYECKOTO KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKkTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHHUM MyTEM COTJIACOBAHUS TMO3UIUN B
X07e 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OgiaieHUe YHHUBEPCATbHBIMHU PeryJIATUBHBIMU 1€ CTBUSIMH:

CaMOCTOSATENIbHO TUJIAHUPOBATh W OCYIIECTBIATH CBOIO I03HABATEIHHYIO
JESTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM TNpH
BBIMIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOolee
3 PeKTUBHBIN CcMOCO0 WX PEmICHHS ¢ y4E€TOM IIOJYUYCHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH HAa OCHOBE CaMOaHaIH3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XuMUSI»
OTpa)XaroT:

chOopMHUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHUpPA, POJH XHMHUH B ITIO3HAHUW SBJICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /JIS pEIIeHUs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, SJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTh, 3JEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpaliéHHas), MOJb, MOJISIpHas
Macca, MOJSIpHBIM OOBEM, YIIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpyMa,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMA PsJI, TOMOJIOTH, YTIE€BOJOPOIHI,
KHACJIOPOJ W a30TCoJepiKalllue COEJAMHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMUsS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, IOJYUYCHHH U
0€30MacHOM HCTIOJIb30BAHUM BA)KHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JeSATETLHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINE MOHATUSA MPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JJIs
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHON)
dbopMyn  OpraHMYeCKMX BEIIECTB W  YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIUBATh MPHUHAMJICKHOCTh H3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTb HMM Ha3BaHUA IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJIEH,
STWJICHIJINKOJb, TIHIEPUH, (HEHON, GopMaabAeTU/l, aleTaibIeTh, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KKCJIOTA, CTEApUHOBAs KUCIOTa, TJII0K03a,
bpyKTO3a, Kpaxmad, MeJIoa03a, TIUIKH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEACISITh BUABI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCTUHEHUSAX (OJMHApHbBIE U KPaTHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITh TOJOXEHUS TEOPUU CTPOCHUS
opranuuyeckux BemiectB A. M. bytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHMH  XapaKTepu3OBaTb  COCTaB, CTPOCHHE,
dbu3nUecKkue W XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTEIICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TWIEH, MNPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnbOyranuen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATUJICHTJIMKOJb,
INIMLEPUH, (EHOJI, aleTalbIeTu]l, MypaBbUHAs U YKCYCHas KUCJOTHI, TJIOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHasl KHCIIOTa), WTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMH YPaBHCHHSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIUui C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (HeTh, NPUPOAHBIA Tra3, Yrojb), CHOCOOBI HX TMepepadoTKU U
MPaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIA MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIeTh CHUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOoIeHne, u3MepeHne, IKCIIEPUMEHT, MOJIEIUPOBaHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS [UIsl TPUHITHS pEUICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPABUIIA MTOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja0OpaTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJTHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAIEHUsI OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, TTOTYyUCHUE
ATUJIEHA W HW3YYEHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIHUU OPraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB NMpW HArPEBaHHUM, IIBETHBIC pPEaKlUUd OCIKOB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKU O€30MaCHOCTH MpHU OOpalleHUU C
BEIIECTBAMU H JA0OPATOPHBIM O0OPYIOBAaHUEM, TMPEACTABIATh PE3yJIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX
peaknuii ¥ (GOpPMyYyTUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YyJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
uHpOpMalMIO, TOJYy4aeMyl M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOM
uHopmanuu, UHTEpHET U APYrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBWia  JKOJOTUYECKU
1[€JeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESATENIBHOCTH B ILENAX
COXPAHEHHUSI CBOETrO 3/0POBbS M OKPYXKAIOIIEH MNPUPOIHOM Cpeiabl, OCO3HABaTh
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OINpPEACIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALECHUS HX BPEAHOIO BO3JCUCTBUS Ha OpraHUu3M
YEJI0BEKA;

JUsl 0Oy4YaroIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYyYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaitns njs 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWU SBJICHUM
npupoabl, B  (OPMUPOBAHUK MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /IS PEIICHUS MTPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U TPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUK, KOTOpas  BKIIKOYAECT:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYECKas, BOAOPOJIHAS ), KpUCTAJUIMYECKas peleTka,
TANBl ~ XUMHWYECKUX  pEaKIUi, pPaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALINSA, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW peakIih, XUMHYECKOE pPaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS WU MPEBPAIICHHUS YHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMN S3bIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCIIOIB30BAaHUHM BAKHEUIITUX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JICSITEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBIISAITH XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTAHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOpraHuueckux BemiecTB (YrapHblii ras, YIJICKUCHBIA ra3, aMMHUaK, TraniéHas
W3BECTb, HETaIlIEHAsI U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAIGHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHCHUSX, THII
KPUCTAJUTMYECKOM PEmEéTKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJEKYJspHasi,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MIPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpeAeIEHHOMY KJacCy/TpyIime
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUYECKOTO 3akoHa /.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh yYMEHUN XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MennaeneeBa, WCIONb3ys MOHATHS «S-, P-, -
AJIEKTPOHHbBIE opOuTanmy, «QHEPTETUYECKHUE YPOBHI, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 meprojiam u rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKHUX d1eMeHTOB []. U.
Menpeneena;

chOpPMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3W MEXKAY HEOPraHWYECKUMH
BEIIECTBAMU C ITOMOILBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MDUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pPa3IMYHBIM TpPHU3HAKaM (YUCITY U COCTAaBY PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTH
peaKIiny, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHLA;



chOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KAaYECTBCHHBIM COCTaB PA3JMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUSI JIEKTPOHHOrO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XUMHYECKUE MPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX TPOOIeMax XMMHUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUUCICHHS C HCIOJIb30BAHUEM
MOHSTUSL «MaccoBasi JOJIs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIUIX, MAaCChl BEIeCTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU
BEIECTB, TEIUIOBOTO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMSI MAacChl
BEIIECTB, PEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUjia MOJIB30BAHUS XUMUYECKOU
NOCyJIOM W Ja00paTOpHBIM 00O0pYyJOBaHHWEM, a TaK)Ke MpaBWiia OOpaIieHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSIMHU IO BBITTOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBITMIOJHATh XUMHUUYECKHUH
AKCIIEPUMEHT (pa3yioKeHHE MEepPOKCHAAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPENICICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHUKATOpA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEAKIINH,
peakIMu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMU Ha cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemMaM «Metauibly U «HeMmeTamibl») B COOTBETCTBUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0BAHHEM,
MPEJICTaBIATh PE3ylbTaThl XHUMHYECKOTO JKCIepUMEHTa B (opme 3amucu
YPaBHEHHIA COOTBETCTBYIOIINX PEaKIHMH M (OpMYIUPOBATH BBHIBOJLI Ha OCHOBE
ATUX PE3YIBTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATH XHMHYECCKYIO
nHpOpManuio, IMOJy4aeMyl0 H3 pa3HBIX HMCTOYHHUKOB (CpPEICTBA MAaCCOBOMU
KOMMYHUKauu, UHTepHET U apyTux);



chOpMUPOBAHHOCTh  YMEHUH  cOONIOJATh  MpaBUjia  DKOJIOTUYECKHU
1enecoo0pa3HOro TMOBEJACHUST B OBITY U TPYAOBOM JESITEIBHOCTH B LEAX
COXPAHEHHUSI CBOETrO 3J0POBBbS U OKPYXKAIOIIEH NPUPOAHON Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI OMPEICIIEHHBIX BEIIECTB, MIOHUMAs
cmbicn mokazarenss [IJIK, mosicHITP Ha mTpuMepax CrmocoObl YMEHBIIEHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00YYaIOIINXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYyYaloIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadeHui JI. bpains nisg 3amucu XUuMHUUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHUYECKON XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
99 HenpenenbHble yrieBogOPOIbl: aTKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKHU YIIIEBOJIOPOJIOB U 3 1
HX TmepepadboTKa
Utoro no pazneny 13
Pa3nen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnveckue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo paznery 3
Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranms 1
53 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BEIECTB
Utoro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoThI padoTsbI
pecypcsl
[Ipeamer opraHn4ecKOi XUMHH, €€
1 1
BO3HUKHOBEHHUE, PAa3BUTHE M 3HAUCHUE 04.09.2023
Teopust cTpoeHUsT OPTaHUIECKUX
2 coenuHenuit A. M. byrneposa, eé 1
5 yHICPORa, 11.09.2023
OCHOBHBIE TTOJIO’KEHUS
[Ipencrasienue o Kiaccuuxanuu
opraHnueckux BemecTB. Homenknarypa
3 1
(cuctemaruyeckas) U TpUBHAJIbHBIE 18.09.2023
Ha3BaHM OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKHH PSIJT 25.09.2023
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTEH AIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
P 09.10.2023
OTUJIEH U IPOMUIIEH — MPOCTEHIINE
7 1
IIPEICTAaBUTENN AJIKEHOB 16.10.2023
[IpakTuueckas pabota Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3yYEHUE €r0 CBOKMCTBY 23.10.2023
9 Anxanuensl. byranuen-1,3 u 1
MeTtunoyraauen-1,3. [lomydyenue 13.11.2023




CUHTETHUYECKOTO KaydyKa U PE3UHBI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTHYSCKUHN PsiI. ATleTHIICH —
§ I P, A 20.11.2023
MIPOCTEUIIIHI TTPEICTABUTENh AJIKHHOB
11 Beruncienus 1o ypaBHEHUIO XUMUYECKON
peakiuu 27.11.2023
12 ApeHbl: 0eH301 1 T0J1yod. TOKCUYHOCTb
apeHoB 04.12.2023
I'eHeTrueckas CBsI3b YTIEBOIOPOJIOB,
13
MpUHAUISKAIINX K PA3IMYHBIM KJlaccam 11.12.2023
[IpupoIHbIE NCTOYHUKH YTIIEBOIOPOJIOB:
14 MPUPOIHBIN T'a3 U IOMYTHbIE HEDTIHBIE
bup YIHBIE Hel 18.12.2023
rasbl, HeTh ¥ MPOAYKTHI € epepadoTKH
[TpupoHBIE NCTOYHHUKH YTIIEBOIOPOJIOB:
15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTIHBIE
PHpoA yrHBIE Hed 25.12.2023
ra3bl, HeTh ¥ MPOAYKTHI € epepadoTKH
[IpenenvHbIC 0JTHOATOMHBIC CITUPTHI:
16
METaHOJ 1 3TaHo1. BoropoaHas cBsA3b 15.01.2024
17 MHOroaTOMHBIE CIIUPTHI: STHJICHTITUKOJIb U
TJIUIEPUH 22.01.2024
®deHoJI: CTPOCHUE MOJICKYJIBI, (PU3UYECCKHE
18 .
1 XMMUYECKHUE CBOWCTBA, IPUMEHCHHE 29.01.2024
19 Anbnerunsl: GopMaibaerua u
aneTanbAerul. AIETOH 05.02.2024
OAHOOCHOBHEBIE TpeieNbHbIE KAPOOHOBBIE
20
KHCJIOTBI: MypaBbUHAas U YKCYCHas 12.02.2024
[Ipaktruyeckas pabora Ne 2. «CBoiicTBa
21 .
pacTBOpa YKCYCHOM KHUCIIOTBI» 19.02.2024




KoHnTponpHas paboTa mo pazueny

22
«YTI1€BOOPOIBI» 26.02.2024
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK
23 OPEACTABUTEIMN BBICIINX KAPOOHOBBIX
P P 04.03.2024
KHCJIOT
MpUia Kak COJIM BBICIIIAX KapOOHOBBIX
24 .
KHUCJIOT, X MOIOIIee ACHCTBHE 11.03.2024
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KUCJIOT. | MAPOIIN3 CIIOKHBIX
P P 18.03.2024
3¢upos
26 Kupsl: THIPOIN3, TPUMCHEHHE,
OuoJorNYecKas poJib )KHUpPOB 01.04.2024
VYTIIeBobI: COCTaB, KiacCH(pHKAITHS.
27 Bakneiimme npeacTaBUTENH: TIII0K034,
pel 08.04.2024
(dbpykTo3a, caxapo3a
08 Kpaxman u 1esiroio3a Kak mpupoTHbIe
MOJIMMEPBI 15.04.2024
KoHTposbHas paboTa 1o pasjaeiy
29 «Kucmaopoaconepxaie opraHuyecKme
POACOACAIIHE Ob 22.04.2024
COEUHEHUD)
30 AMUWHBI: METUIAMUAH U aHUJINH
29.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTEpPHbBIC
31 OpraHu4YecKue COSIUHEHUS, UX
P 06.05.2024
ouosiornueckoe 3HaueHue. [lentuast
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 13.05.2024
33 OCHOBHBIE HOHATHA XUMUHU




BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN

20.05.2024

OcHoBHEIC METOJbI CUHTEC3a

4 . 1
3 BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN 20.05.2024
IInactmaccsl, KaydykH, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB 110 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIeKTpOHHAs
KOH(UTypalus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHUYeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX PJIEMEHTOB H UX COSIUHEHHM 110
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XuMHu4eckux sneMmeHnToB .M. MenzaeneeBa B
Pa3BUTHUU HAYKH

Crpoenue BeniecTBa. XuMHUUYECKas CB3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH CcBsi3U. BogopoaHast cBs3b

BajneHTHOCTB. DIEKTPOOTPUIIATEITBHOCTD.
Crenenp okucieHus. Bemectra
MOJIEKYJISIPHOTO W HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 10J1s BEIIeCTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHWYECKUX BEUIECTB, PA3JINYHBIX
KJIaCCOB

Knaccugukamums XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHUS SJHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. O6paTUMBbIE PEAKIIHUH.
XUMHYECKOE pABHOBECHE

10

[IpakTnueckas padorta Ne 1. «BnusHue
pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
o BojopoaHoM Tokasaresne (pH) pactsopa.
Peakiiun nonHoro o6mena. I'uxponus
OPraHUYECKUX ¥ HEOPTAaHMYECKUX BEIICCTB

12

OKHCAUTETHLHO-BOCCTAHOBUTEIbHbIE
peakuuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJieit

13

KonTponbHas paboTa no paszaeny
«TeopeTnyecknue OCHOBBI XUMHM»

14

Mertanisl, ux nonoxxenue B [lepuoandeckoii
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01Me pu3nIecKre CBONCTBA
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METAJIIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COEIMHEHUI

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAN U UX
CoeqUHEHNN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a B UX
COCAUHEHUI

19

[Mpaktuyeckas padora Ne 2. "Pemrenune
JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«Mertamis»"

20

HemeTtamnel, MX I0OJI0KEHHE B
[Teproanueckol cuctreMe XUMHYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIOB.
ANoTponus HeMeTauIoB (Ha IpuMepe
KHCJIOPOJia, Cepbl, pocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux
COEIUHEHNN

24

XHUMHUYECKUE CBOKCTBA yriaepoaa, KpEMHUS U
HUX COeIUHEHU

25

[IprmeHeHne BaXHEUIINX HEMETAJUIOB U UX
COEIMHEHHUN

26

O0001IeHrE U cucTeMaTH3als 3HAHUH 110




Tteme «HemeTanney. Beruuciaenus mo
YPABHEHUSIM XMMHYECKUX PEAKIIUN U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtasibiy» 1
n «HemeTamier»

29 Heoprannueckue u opraHndeckue KUcaoThl. 1
Heopraanueckue u opraHnuecKre OCHOBAHUS
AMdoTepHbIe HEOpPTraHUYECKUE U

30 OpraHWYeCcKUe COeTUHECHUS. | eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUIECKUX
BCIICCTB
Ponp xuMuu B 00ecieueHuH YKOJI0THIECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBneHus: 06 0OMKUX HAYIHBIX

32 MPUHIIUATIAX MPOMBIIIJICHHOTO TOJTy4eHUS 1
Ba)KHEUIIINX BEIIIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHATIOB

34 XHUMHS ¥ 370POBbE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Xumus: ba3zoseiil ypoBensb: 10 knacc: yueOnuk. Apropsl: B.B. Epemun, H.E.
Kysbemenko, B.1. Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B. JIynuna. -
M.: dpoda, 2020.

Xumus: bazoBeiit ypoBensb: 11 kinacc: yueonuk. Asropsl: B.B. Epemun, H.E.
Kysemenko, A.A. Jlpo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. - M.: Jlpoda,

2020.

METOANYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII

MOIII

Sknacc
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