MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpas
Ynpasiienue o0pasoBanus aiMuHUCTpauun TypyxaHcKoro paiiona

MBOY "Bbopckasa CII"

COI'JTACOBAHO YTBEPX/IEHO

3aMECTUTEND JUPEKTOpa I[HpeKTop MBQY "BopCLH"

7 C/S C’ H7X HﬂLquKQ_EA \
¥27) “Bparuna T.A. [Tpukas Ne 84/ 0T «3 55 yCTa 24\\
/

oT «29» a/BFYCTa2024 T. / :

PABOYASI IPOTPAMMA
(ID 4845194)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 xmaccoB

. bop 2024



HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30oBaTENbHOM MPOTrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
yueOHoro mpeaMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelibHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONPEJEICHUIO
oO1elt cTpaTteruy 00y4yeHusi, BOCIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs M TpeOOBaHUW K YPOBHIO MOJTOTOBKHU
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 U TPHUPOAHON cpenme. Peammsyercss xumudeckoe oOpa3zoBaHUE
o0ydJaromuxcs Ha YpOBHE CpeHero ooImero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obero oopaszoBanus B Poccuiickoit deneparum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOM IMBWIM3ALIMK, B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUsI CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa obOmiectBa. CoBpeMEHHas XMMHUSI KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3JI0POBBSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu  mipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Oprannueckas xumusi» u «OOm@as W HeopraHWyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 0o0ecreurnBacT BO3MOXKHOCTh PACCMOTPEHHUST BCEro MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K U3Y4YeHHIO Yy4eOHOro Marepuaia U oOyclIOBIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONpPEeAeTEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX M DIEKTPOHHBIX
NpelCTaBIeHu O CcTpoeHuW BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOIOB JI0 CIOXKHBIX OHMOIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHHUs IMEPBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydaromuMcesl TMpEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUYECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKLUMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaxX M MPUMEHEHUHU, a TAKKE O XMMUYECKUX PEAKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
OPYTMMHU HayKaMH, PACKpbIBAIOT €€ POJIb B II03HABATEIBHOW U MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAXEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HMH(MOpPMAILUIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, peHIeHUs HWHTEIUICKTYalIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00Yy4YalOIIUXCS MHUPOBO33PEHYECKON OCHOBBI /I MOHUMAaHUS
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHII MEXKIYy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTHUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agad  BOCHUTAHUS, pPa3BUTHUS U COLHAIU3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
collepKaHUs M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEPCAJIBbHBIX  Y4YEOHBIX JEMCTBUI, WMEIONMX 0a30Boe 3HAYCHHUE JUIS
pPa3IUYHBIX BHJIOB JIEATENBHOCTH: pEIICHHs Mpo0sieM, TIOUCKa, aHaliu3a U
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 OOLIero 00pa30oBaHUs, IIPH ONPEAETICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTU YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAUYECKON TOYKHM 3PEHHUS TAaKOW MOIAXOJA K ONPENEIICHHIO LEJNed H3y4EHHs
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYyYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE f3bIKA HAyKH, YCBOCHHE M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCSI B MHUPE BEIIECTB U XHUMHUYECKHUX SBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3aja4 u3ydyeHus
npeIMeTa B MporpaMMe o XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU
C HOBBIMH MPUOPHUTETAMHU B CUCTEME CcpefHero odimiero oopazoBanusi. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJblIed  cTenmeHu  OTAAETCs  MPEeANoYTEHUE
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYyYEHUS 3HAHUM W MPUMEHEHUS UX B PEAbHOU >KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THUM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[M), HUMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHUE [JIsl Ppa3IMYHbIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHan3a U 00paboTku uHMOpMAITIH,
HEOOXOUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe g OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YYarIMXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO IPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTM B T'YMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TakKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOTr'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTecTBeHHO-HAYyYHbBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heemto).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MosI0kKeHUsl. CTpYyKTYpHBIE (POPMYIIbI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
OMMCAHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApPATAUUH, OKUCIEHHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKHUM psAll. ALleTUIICH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHue, pu3MUecKrue M XUMUYECKHE CBONCTBA
(peakuuu raJoreHMpoOBaHWsS M HUTPOBAHUS), NOJYYEHHE U NpUMEHeHue. Toayon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTaquTUdyeckuit), mnuponus. IIpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMu IUIacTMAacC, KaydyKOB M PE3UHBl, KOJUIEKIUU
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIUu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO  IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
Opra’usM 4esoBeka. [I[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanbpieruj, aleTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KMCJIOTBI: CTpOCHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHoOBasi U OJIEMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucienne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBejieHne, HAaONMIOJIEHUEe M OINUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzammomercTBHE Kpaxmalia C HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IuiMHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mNpuUpoaHBIE BBICOKOMOJEKYJSApPHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XWUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHSI BEIIECTB M WX MPEBpaIICHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJUMEPHU3ALNN, CPEIHAS MOJICKYIIpHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C o0pa3laMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OMOJOTMYECKU AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeieHus] dJIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHABI XHMHYECKOW CBA3U
(KoBaJIEeHTHAsl HEMOJISIPHASI W MOJIApHAsi, MOHHAs, MeTainueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tondatue o mucnepcHbx cuctemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccuduxanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON W OPraHMYECKOM XUMHM. 3aKOH COXPaHEHUSI MAacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W X MNPEeBpallCHUN:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aToOpa, ONMPEAEICHUE CPElibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEakIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHYECKUE PACUEThl, Pacy€Thl C HCMOJb30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckor  cucrteme
xumudeckux asnemMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
@du3nuYecKue CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTasuioB. OOmue pusznueckue cBoiicTBa meTauioB. CrijiaBbl METaJIOB.
DIEKTPOXUMHYECKUH P HANIPSYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJIl M3YUYE€HHUSI BEIIECTB M MX MPEBPALCHUN:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoueid, KaueCTBEHHbIE PEaKIIMu Ha KAaTHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUHU, €CIIH OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAyYHBIX MPUHLMUIIAX [POMBIIIIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl ISl JJIEKTPOHUKM, HAHOMATEPHUAJbl, OPraHUYECKUE U MHUHEPAIbHBIE
yI0OpeHUSI.

XuMus U 300pOBbE 4YEJIOBEKA: IpaBUia MCIIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOpPraHW4YECKOM XUMUHU B 11 Kiacce OCyIIeCTBIIETCS Yepe3 UCIOJIb30BAHUE KAK
OoO0IUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, Kilaccupukaiusi, MNEePUOAUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3UYCCKUE BEITMYUHBI U SIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
peCypcHl.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOTPaMM CpPEIHEro OOIIEro
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUHCKOW TPaKJAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XJAAaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON J1eITETbHOCTH
oOydJaromuxcs Mo peajnu3aluy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MNPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABaTEJbHBIX MOTHBOB B TMOJYYCHUH U TOCJEIYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC ¢ XUMUYCCKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYACh Ha MOpaJbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370poBOTO U 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1IaCHOrO OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHIWBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oyaymiel mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUSI )KMU3HU HA 3eMJIe;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX BpEIl OKPYKaIOIIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATETbHOCTU AKOJIOTMYECKON HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NPEJICTABIICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOM 0a3bl MaTepUATBHON KYJIBTYPHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 IOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUU [0 XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YyIIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUA, OTpPAKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpAa H CH@HI/I(I)I/IKy MCTOJO0B IIO3HaHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIruUsA, ABJIICHUC,
Imponecc, cucrema, HaquBIﬁ (I)aKT, IMPUHIUAII, TUIIOTC3a, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC yqe6HLIe ﬂCﬁCTBHH (HO3HaBaT€J'II>HI>I€, KOMMYHHKATHUBHBIC,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC ydeOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NMO3HABATEJbHBIMU
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JACATEIbHOCTH, 3aJ1aBasi MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIaccU(UKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PaCCMaTPUBAEMbBIX
SBJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O TMO3HAHUS BEHIECTB M XUMHUYECKHX
pEaKLHnii;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
0000111eHNST ¥ BBIBOJIBI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIAEIOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTHYECKHX 3a7ady, IPUMEHEHUIO pPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 51
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcCTBa Mpu pabore ¢
XUMHYECKOW HH(pOpMalMe: NpUMEHSITh MeXNpeaMeTHble (du3nueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOIl TeMbI B XOJ€ JMajora u/uin
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJlbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CyXIeHHsI 1 OOMEHa MHEHHUSIMH.

OByaieHUe YHUBEPCAJTBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  aJITOPUTM JICHCTBUMA TIpHU
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
3 PeKTUBHBIN CMOCOO WX pemieHus ¢ Y4ETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBIICHUM



npuposibl, B (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIMOHAIBHON I'PAMOTHOCTH, HEOOXOUMOM JIs PEIICHUs IPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOULIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpene;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralOIME TMOHATUA (XMMHYECKHH JJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00bEM, YriaepoAHbI ckener, (yHKUMOHAJIbHAS Tpymmna,
paauKai, U30Mepusi, U30Mepbl, TOMOJOTUYECKHUM Psii, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIpHbIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOJIIOTMYECKHE CBEACHUS O CBOMCTBaxX, COCTaBe, IMOJYYECHUH U
0e30MacHOM HCIOJIb30BAaHUU BAKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
NPAKTUYECKOU J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPHU
ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPTaHUYECKUX COEANHEHNU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBIMBATh MOJAEIN MOJIEKYJ] OPraHUYECKHX BEIIECTB ISl MIUTIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUMN YCTaHABIWBATh MPUHAJJICKHOCTh H3YUYEHHBIX
OpPraHWYeCKUX BEUIECTB MO HMX COCTaBY M CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CcoeIuHEHUil (YrJieBOAOpOIbl, KHUCIOPOJ U a30TCOJAEpKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAas KUCJI0Ta, CTEAPUHOBAsI KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHUS TEOPHUH CTPOEHUs
opranndeckux Bemects A. M. byTtinepoBa 1uist 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUNUYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, MPOMMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
IIIMLEPUH, (EHOJ, aleTanbIerua, MypaBbUHas M YKCyCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATh T€HETUYECKY O
CBS3b MEXAY HUMH YPaBHEHUSIMU COOTBETCTBYIOLIMX XHUMHYECKUX DPEAKUUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
NPAaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHHMH BIAJIETh CUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS MPUHSATUS pPEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSMHU IO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHHH IJJAHUPOBaTh M BBINOJIHATH XUMHUYECKUUN
HKCIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIIECTB IPU HarPEBaHUU, IOTyYCHHE
STWIEHa M H3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OpPraHU4YECKUX
BEIIECTB, JCHaTypalusi OENKOB MpU HAarpeBaHUM, I[BETHbIC pEaKIUU OENKOB) B
COOTBETCTBHUM C TpaBUJIaMH TEXHUKM O€30MacHOCTH Tpu OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YNbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

cOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIW3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, MOJy4aeMyK U3 pa3HbIX MCTOYHUKOB (CpeACcTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici nokazarens IIJIK, moscHsITh Ha mpuMepax crnocoObl
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUHN
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IMPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM SI3BIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE INMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SIBJIICHHH, (DAKTOIOTHYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MMaCHOM HCIOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUYECKOM JAEATEIHHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs COAA, MUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEIETKH KOHKPETHOrO BelllecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO KX COCTAaBy K OINpEACIEHHOMY KiacCy/Tpyie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI NEPUOJUYECKOrO 3akoHa /I.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (QYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX djeMeHTOB 1-4 mnepuonos Ilepnoandeckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, -
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XMMUYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuYHBIM IpPH3HAKaM (YUCIYy M COCTaBY pEarupyrolluX BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPaBHEHUS PEAKIHU pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS pEaKLUii HOHHOrO OOMEHa, yYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUU OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEJACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKUX PEaKIMsIX, MacChl BEIIECTBA MJIM 00bEMa T'a30B 10 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(QekTa peaknny Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MpaBuia MOJIb30BaHUS XUMUYECKOM
nocyfoi u nabopaTOpHBIM OOOpYAOBaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU MO BBIMOJHEHUIO JaOOPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
OTpEJICTICHHE Cpebl PAaCTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3NTMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIln,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMUYECKOTO OJKCIIEpPUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHpOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKanuu, IHTepHET U IpyTuXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHUS OPTaHNYECKUX COCTMHEHUH A. 3 0 0
M. bytiepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 0 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHHUKH YTIEBOJAOPOJIOB U 3 1 0
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1 0




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuogrueckasi cucTeMa XUMHUYECKAX 3 0 0
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6 0
2.2 Hemeramnbl 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0
BEIIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 4 0 0
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

IIpumeyanue

[Ipenmert oprannueckoi
XUMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUN
A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpPUBHUAJIbHbIC HA3BAHUS
OpraHUYECKUX BEILEeCTB

AJnKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKUH pAaa

Meran u 3TaH —
MPOCTEUILINE NPEICTABUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA




OTUJEH U IPOIUIIEH —
MIPOCTEHIINE NTPEICTABUTEIN
AJIKCHOB

[Ipaktugeckas padora Ne 1.
«Ilomyuenune sTuneHa u
H3y4YEHUE €ro CBOUCTB)»

Anxanuensl. byraguen-1,3 u
MeTtwinoOyraauen-1,3.
[Tony4yeHne CHUHTETHYECKOTO
KaydyKa U Pe3HHBI

10

ANKWHEI: COCTaB "
OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
ALlEeTHIIEH — MPOCTEUIIHI
MPEJICTaBUTEh aJTKUHOB

11

Brruncnenus mo ypaBHEHHUIO
XUMHUYECKOHN peaKiuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TokcU4HOCTH apeHOB

13

I'eneTnueckas cBSI3b
yIIEBOIOPOIOB,
MPUHAYICIKAIINX K
Pa3IMYHBIM KjIaccam

14

[IpupoaHble ICTOYHUKU
YIII€BOIOPOJOB: IIPUPOAHBIN
ra3 1 MOIyTHbIe HEPTSHbIE
rasbl, HeTh ¥ MPOTYKTHI €€
nepepaboTKu




15

IIpupoHbIe HCTOYHUKHU
YTJIEBOJAOPOIOB: IIPUPOIHBII
ra3 u NoIyTHble HE(PTIHbIE
ras3pl, He)Th ¥ MPOTYKTHI €&
nepepadboTKu

16

KonTtponsHas pabora o
pazneny «YTIeBoI0poabD»

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Boaoponnas cBsizb

18

MHOroaTroMHbIE CIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyeckue 1 XUMHUYECKUE
CBOICTBA, TPUMEHEHUE

20

Anpaerunsl: GopManbaeTuI U
areTanbaerug. AlueTod

21

OAHOOCHOBHBIE Mpe/eNIbHbIE
KapOOHOBBIE KUCIIOTHI:
MYypaBbHHAS U YKCYCHAas

22

[IpakTuueckas paborta Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

23

CTeapI/IHOBaH K OJICMHOBaAs
KHCJIOTBI, KaK IIPCACTABUTCIIN
BBICIIINX Kap6OHOBI>IX KHUCJIOT

24

Mp11a KaK COJIM BBICIIMX
Kap6OHOBLIX KHUCJIOT, UX




MOIOIIeE JEHCTBUE

25

Crnoxwuble 3(upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCHOT. ' HaApOIN3 CIIOKHBIX

3¢upoB

26

Kupsr: runponns,
IIpUMEHEeHHe, OHoIornyecKas
POJIb KUPOB

27

VrneBoasl: coCcTas,
knaccudukanus. Baxuenmme
MPEACTaBUTENH: TIIIOK03a,
bpykTo3a, caxaposa

28

Kpaxwman u nemrrono3a kak
IIPUPOJHBIE TOJIUMEPHI

29

KonTtponsHas padoTa no
pasznmeny
«Kucnopoacoaepxariine
OPraHUYECKUE COCTUHEHUSDY

30

AMWHBI: METHJIAMHH U
AHUJINH

31

AMMHOKHCIOTHI KaK
aMmdoTepHbIC OPraHUYECKUE
COCAUHEHHS, UX
OHOJIOrMYECKOE 3HAUECHHE.
Ilenrtu bl

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS




OCHOBHBIC TIOHSTHSI XUMUHU
33 BBICOKOMOJIEKYIISIPHBIX
COCMHEHU N

OCHOBHI)IG METOObI CUHTE3a
34 BBICOKOMOJIEKYIAPHBIX
coeauHeHui. IlmacTmaccor,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHusi

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

IIpumeyanue

XUMUYECKUM DIIEMEHT. ATOM.

DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepronnueckuii 3aKOH U
[Iepuoanueckas cucrtema

XUMHUYeCcKnX deMeHToB 1. 1.

MeHnneneeBa, UX CBA3b C
COBPEMEHHOU TEOpHE
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COCAMHEHUIA
10 TpYIIaM U MePUOJIaM.
3HaYeHUEe MEPUOIUYECKOTO
3aKOHa U CUCTEMBbI
XHMHUYECKUX 3JIeMEHTOB J[.1.
MenneneeBa B pa3BUTHH
HayKu

Crpoenue BemecTna.
XuMuuecKkas CBI3b, €€ BUJIHI;
MEXaHHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBS3H.
Bopoponnas cBs3b




BanenTtHoCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonaTHe 0 AUCIIEPCHBIX
cucreMmax. VIcTuHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX COCAMHEHUH.
I'enetnueckas CBA3b
HEOPraHMYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUs U
MIpEBpAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

CkopocTb peakiuu.
OO6patuMble peakiuu.
XHUMHUYECKOE PAaBHOBECUE

10

[IpakTuyeckas pabora Ne 1.
«BnusiHMe pa3nTUYHbIX
(akTOpOB Ha CKOPOCTh




XUMHUYECKON PEAKIIUN»

11

DIEKTPOIUTHYECKAs
nuccounanud. [lonstue o
BOJIOpOIHOM Tokazarene (PH)
pactBopa. Peakuuu HOHHOTO
obmeHa. ['mapoims
OpPraHu4e€CKux 1
HCOPraHNM4YCCKUX BCIICCTB

12

OKHCIUTENTHHO-
BOCCTAaHOBHTEIIBHBIC PEAKITHH.
[TonsTue 06 >nmekTponmse
pacIuiaBoB U PacTBOPOB COJICH

13

KonTpossHas pabora no
pazaeny «TeopeTnyeckue
OCHOBBI XUMHUI

14

MeTamisl, UX MOJIOKCHUE B
[Tepuonnueckoii cucreme
XUMHUYeCKuX 3eMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0mIme
(bu3uvecKue cBOMCTBA
METaJJIOB

15

CruiaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUIN P
HaIpsHKEHU METaJIOB

16

XHUMHYECKHE CBOMCTBA
BaKHEMIIINX METAJIOB
(HaTpuit, Kanuii, KaabIUii,
MarHuii, aJroMUHUIN) U UX




COEIMHEHUIN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIMHECHNHU

18

XuMHYecKre CBOMCTBA IIMHKA,
JKeJie3a M UX COCTMHEHUH

19

[IpakTtrugeckas padora Ne 2.
"Pemrenue
IKCIIEPUMEHTATBHBIX 3124 TI0
TeMe «MeTajae»"

20

Hemeraniel, UX MOJOKEHNE B
[Tepuoanueckoit cucreme
XUMHUYecKnX deMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®u3nuecKue CBOMUCTBA
HEMETAJUIOB. AJUIOTPOTIHS
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoa, cepsl, hochopa u
yriepojia)

22

XUMHUYECKHE CBOMCTBA
rajoOreHOB, CEPhl U UX
COEIUHEHNN

23

XUMHUYECKUE CBONCTBA a30Ta,
dhocdhopa u uX coeTMHCHUI

24

XMUMHYECKHE CBOUCTBA
yIJIEpOJa, KPEMHUS U UX
COeIUHEHUU

25

[IpuMeHeHre BaKHENIINX




HEMETAJIOB U UX COEIUHEHUN

26

O0o0061IeHNE U
CHCTEMAaTH3aIHs 3HaHUH 110
TeMe «HemeTammsy.
Brrunciienus no ypaBHEHHUSIM
XUMHUYECKUX PEAKIINHI U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3.
«Pemienue
IKCIIEPUMEHTATBHBIX 33124 110
teMme "HemeTaiminr"»

28

KonTponsHas pabora no
TeMaM «MeTaJuIeD) U
«HemeTtamie»

29

Heopranuueckue u
OpraHUYeCKHe KUCIIOTHI.
Heopranuueckue u
OpraHHYecKre OCHOBAHUS

30

AmdoTtepHbIe
HEOpPraHU4ecKue u
OpPraHUYeCKUe COCAMHCHHS.
I'eneTnueckas cBs3b
HEOPraHU4eCKUuX 1
OpPraHUYeCKUX BEIICCTB

31

Poinb xumuu B oOecrieueHHn
JKOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOMN
0€3011aCHOCTH, Pa3BUTUHU
MEIUIIMHEL




[IpencraBnenust 06 oOmMUX

39 HAyYHBIX TPUHIIATIAX 1
MIPOMBIIIIJICHHOTO MTOJTYYeHUS
Ba)KHEHUILIMX BEILIECTB

33 UYenosek B MUpE BELIECTB U 1
MaTepuaioB

34 XuUMHS U 3I0pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

o Xumus, 10 knacc/ I'abpuensn O.C., Octpoymon IN.T"., Cnankos C.A.,
AO «M3nparensctBo "IIpocBenienne»;

o Xumus, 11 knacc/ I'abpuensan O.C., Octpoymon IN.T"., Cnankos C.A.,
AO «M3nparensctBo "lIpocBenienne»;

<...>.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Y4yeOHO — METOOUYECKHUI KOMIUIEKC [0 XUMUH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

o DIIEKTPOHHBINA 00pa30BaTeNbHBINA pecypc «JloMalinue 3a1anus.
Cpennee o61ee obpazoBanue. Xumusi», 10—11 kmacc, AO
«3narenscrBo "IIpocsenienue'y;

o Tpenaxep «O6mako 3Hanuiy. Xumus. 10 kmacc, OO0 «Du3ukoH
JIab»;

o Tpenaxep «O6mako 3nanuii». Xumus. 11 kimace, OO0 «Du3ukoH

JIab»;
<>,



