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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerun pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIETICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O00YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluu, SIBISICTCS. HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o0Opa3oBaHHUE
o0ydJaromuxcs Ha YpOBHE CpPEHEr0 0O0IIero oOpa3oBaHMS CpPECTBAMH Y4eOHOTO
npeaMera «XuMUs», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeun(PUKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMx 1enell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aMUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOMMMM LEISAMH U TOPUHIUIAMH CpEeAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIECIIHOTO BKIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHUs KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHMN, 3aKOHOB U TEOPHN XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B MporpamMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO YydeOHOro marepuana u o00yCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HA  OMNpENEIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpelncTaBleHnit o cTpoeHuu BemecTB. CBeneHHs 00 H3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKI[UU.

[log HOBBIM yriioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUUYECKUA MaTeprall U (HAKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0Oy4YaromuMCsl TMPEJOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTMUECKUX MO3UIUMI,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH M
3aKOHOMEPHOCTAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMH HAayKaMmH, PAacKpbIBalOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pELUICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4aroOlMXCs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUH IYyTEM OSKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXAYy HOBBIMH (AaKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM ¥ MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcsd NPUHITHIE MPOTPAMMOM MO XUMHUU TMOJAXOJbI K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3MYHBIX BUJOB JESATENIBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku nHGOpMAITIH, HEOOXOIUMBIX JIJII MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HUCCIIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpPeaeICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YeJIOBEKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUW Kak  BaxHeHien
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTHKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJICIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSL pEIICHUS TPAKTHYECKUX 3a]1ay.

B cBs3u ¢ 3TUM TnpU U3yYEeHUH HpeameTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LIS U 3a7a4H, KaK:

ajganTtauys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY IPHHITHIO IPAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis PA3IUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUAHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIONB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIOIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIHUsIX, CBI3aHHBIX C XUMHUYCCKUMU SIBIICHUSIMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Heaemo), B 11 «wmacce — 34 w4aca (1 wyac B Hememo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

[Ipenmer oprannyeckor XMMHH: €€ BO3SHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMuX BewecTB. loMonorus, wu3zomMepuss. XuUMUYECKas CBI3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpPOCTEHIINN TpeACTaBUTENb AJKHHOB: COCTaB, CTpPOCHHUE, (u3mueckue Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

[IpuponHble UCTOYHUKM YriIeBOAOPOAOB. IIpUpOAHBI ra3 U IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciaopoaconepskanue opranndecKue coelMHEHHA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAas KHCJIOTHI KakK MPEJACTABUTENIM BBICHIMX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKHPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pactBopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeoNIo3bl.  Pu3nyeckue U XMMUYECKHE CBOWCTBAa Kpaxmaia (THAPOIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
IpOBEJICHNE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNS.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TPETUYHAsl CTPyKTypa OenkoB. XHUMHUECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUU, IBETHHIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpPUMEHTAJIBHBIE METO/Abl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOU XUMUHU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKALNA, NEPUOAUYHOCTb, HAOJIIOJECHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PU3UUECKHUE BEJIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBbIE NPOAYKTbI, OCHOBBI PAalMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHONM XWMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumuueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUH IIPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccoryanus. CHibHBIC U ciabbie 35eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taommi «llepuonuueckas cucremMa XuMudeckux anemeHToB J[. WM.
MeHnneneeBay, H3y4eHHE MOJIeNIed KPUCTAJUTMYECKUX PEMIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUUYECKOU paboThl «BnusHue pa3audHbIX (aKTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEWIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U X COCTMHEHHUI.



Meramisl. llonoxenue meramnos B Ilepuoguueckon cucreMe XMMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4eHHe KOJUJIeKIMu «MeTauibl U CIUIaBbl», 00pa3IOB HEMETANJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYECKON M THUIIEBOM
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHUpE BEHIECTB M MAaTEPUATOB: BAXXHEHIIHE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MaCHOTO MCIIOJIb30BAHUS IPENapaToB ObITOBOM XHUMUHU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YecKor XxuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISTIOITAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TeOpHs, aHaJlM3, CHUHTe3, KilaccuduKalus, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEHTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUajIOB,
AIIEKTPOHHAS MPOMBIIIICHHOCT, HAHOTCXHOJIOTUH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHO-MeTonuueckol OCHOBOWM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHMS MpenMera «XUMHUsS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUECKUX TPAJAUINK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AUMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromMXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATENBHBIX 3a/1ay, BHIOIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBSA3aHHbIE C XUMUUYECKUMU SBJIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE IOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUNA 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0€30MacHOTO OOpalleHus C BeIecTBaMH B OBITY,
[MOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COI[MAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYATbHON TpPaeKTOPUHU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU IIeJ1€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOJAE, KAaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUSI JIOCTHIKEHUM XUMHUH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTUYECKOW HANpaBIEHHOCTH W BaXXHOM poOJIH B
CO37aHUM HOBOHW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
VCHEIIHOTO TPyJa H OSKOJOTHYECKH KOMQPOPTHOW JKH3HU KaXKIOTO UICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTepeca K IIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax NMpodeccuoHaIbHON
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPa’KaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(pUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIe0BaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIOTUXC S,

CIIOCOOHOCTD 00ydJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMM, KOMMYHUKATUBHBIMM U  PErYJISTUBHBIMU
JICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh ILENH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUHU UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH IEISIMU;

KCTOJIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIWMBATh WX B3aWMOCBSA3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHMS B paccMaTpPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUYecKas ¢GopMmysia, ypaBHEHHUE XHUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BATEIbCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJiIsi (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBaTh
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MlHTEpHETa), aHAaTM3UPOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOPM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (OpMY  MPEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B KadeCcTBE CpeAcTBa mpu pabore cC
XUMUYECKOW WHOpMaUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIILHOW EATeIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pean3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAaHUS MO3UIUN B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMH.

OByaieHUe YHHBEPCAJTBHBIMH PeryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessis €€ Lead W 3a7a4d, KOHTPOJUPOBATh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJlaraéMblii  alTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHWU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XHMHSI»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, POJA XHMHUH B TIO3HAHUU SIBJICHHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBI 00BEM, YIJIEpPOJIHBIN CKelneT, (yHKIHUOHAJIbHAs TpyIIa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUH, (PAKTONOTHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IOJYYECHUU H
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTABIMBATh MOJIEIN MOJEKYJ OPraHWYECKHX BEIIECTB /I HILTIOCTPAIH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (YrJIeBOJOPOIBI, KHUCIOPOA U a30TCOoJeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoN, (HopMalbIerua, aneraabJeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIEC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEPUH, (EHOJ, aleTallbJIeTH/l, MypaBbUHAsI M YKCYCHasl KUCIOTBI, TJIFOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BbEMa, KOIMYECTBA MCXOIHOTO BEIISCTBA WM MPOJIYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOII0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBaHNKE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMUYECKOM
OoCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPraHUYECKUX BEIIECTB MIPU HarpeBaHUU, NOJIyYeHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypals OENKOB MpH HArpeBaHWH, I[BETHBIC PEaKlUU OCJIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBaHUEM, TPEIACTABIATh PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyIHPOBAThH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
nHpOpMaLNIO, TMOJYy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEICTBA MacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens IIJIK, moscHsaTh Ha mpuMepax crocoOBbI
YMEHBIICHUs] W MPEJOTBPALIEHUSI HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsE 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 3[I0POBbSI: YMEHUE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias W HeOpraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, M3o0Tom, s-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMYECKAs peliéTKa,
TAMNBl ~ XMMUYECKUX  PEAKIMUH, PaACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTHU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTONOTMYSCKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAaHUN BAXKHEHIITNX HEOPTaHWUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYEeCKUX BEIIeCTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh NPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuudeckux snemeHtoB JI. M. MeHneneeBa, HUCHOJIB3YS MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISITh YPaBHEHUS PEAKIUNA Pa3THIHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTraHWYECKUX BEIICCTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIICHHOTO IMOJIYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJISI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAaHUS XUMHUECKOU
OoCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oXKEHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIbIO  YHHUBEPCAIBHOTO
WHIUKATOPa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOUN PEaKIuw,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTATBHBIX 3a/ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpPYXaloLIeld MPUPOJHOM Cpenbl, OCO3HABATh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00yYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns s 3amucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aIKaHbI 2
29 HenpenenbHble yrieBo10pOabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApOoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Uroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHust
3.1 Cnuptel. ®eHon 3
32 Anbrerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoabl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 3
Uroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMHUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckast xumus
2.1 Meramnibl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne ungposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YUC€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI A
pecypcsl
| [Ipeamer opraHn4ecKoOi XUMHH, €€ | 04.09.202
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE 4
Teopus cTpoeHHsI OpraHU4YeCKUX
o .. 11.09.202
2 coequnennit A. M. byrieposa, eé 1 4
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 OopraHnyeckux Beniects. Homenkiarypa 1 18.09.202
(cucTemaTuyeckas) U TpUBUATIbHBIC 4
Ha3BaHUs OPTaHMYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 25.09.202
TOMOJIOTUYECKHUU Pl 4
5 MeraH u 3TaH — npocrenime | 02.10.202
MPEACTABUTENM AJIIKAHOB 4
. 09.10.202
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 4
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE | 16.10.202
MPEACTABUTENH AIIKEHOB 4
3 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1 23.10.202
ITWJIEHA U U3yYEHHUE €0 CBONCTBY 4
9 Anxaguensl. byraguen-1,3 n | 06.11.202
MeTunoyraauen-1,3. [lonyyenue 4




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

. 13.11.202

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — 4
MPOCTEUILINI PEACTABUTEIIb AJIKUHOB

1 Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU 20.11.202
peakuuu 4

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh 27.11.202
apeHOB 4

13 I'eneTnueckas cBs3b yrieBOJAOPOIOB, 04.12.202
NPUHAAIE)KANUX K pa3IMYHBIM KiaccaM 4
[IpupoiHBIE HICTOYHUKH YTIIEBOIOPOIOB: 11.12.202

14 NPUPOJIHBINA a3 U NOIYTHbIE HEPTIHbIE A o
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoHbIE HCTOYHHUKH YTIIEBOIOPOIOB: 18.12.202

15 NPUPOIHBIN a3 U MOMYTHLIE HEQTIHbIE A o
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KoutponsHas pabota no pasaeny 25.12.202
«YTaeBogopoas» 4

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI: 15.01.202
METaHOJ 1 3TaHol. BonopoaHas cBs3b 5

18 MHOroaTroMHbI€ CIIUPTHI: TUIICHIJIMKOJIb U 22.01.202
TJIIALEPUH 5

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE 29.01.202
1 XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE 5

20 Anbaeruaer: (l)opMaJlbI[erHI[ " 05.12.202
aneTranbAerusl. AueToH 5

21 OAHOOCHOBHBIE TpeieNbHbIE KAPOOHOBBIE 12.02.202




KHCJIOTBL: MypaBbUHAA U YKCYCHAs

5

2 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 19.02.202
pacTBOpa YKCYCHOM KHCIIOTBI» 5
CreapuHOBast U 0JIEMHOBAsI KUCJIOTHI, KaK

26.02.202

23 MIPEICTaBUTENH BBICIIMX KaPOOHOBBIX .

KHCIIOT

o4 MBp11a Kak COJIM BBICIIUX KapOOHOBBIX 05.03.202
KHCJIOT, UX MOIOLIIee JICHCTBHE 5
CrnosxHble 3(hupbl KaK MPOU3BOIHBIE

Pup P A 12.03.202

25 KapOOHOBBIX KUCIOT. [ 'MApOIN3 CIIOKHBIX c
3¢upos

26 Kupsl: runposns, npuMeHeHue, 19.03.202
OuosoruuecKas poJib KUpPOB 5
VYrneBospl: cocTaB, KiaccupuKaIius.

. 02.04.202

27 Baxwueline npeacTaBuTeNu: riI0K03a, c
dbpykTo3a, caxapo3a

73 Kpaxman u nemnono3a kak npupoHble 09.04.202
OJIUMEPEI 5
KountponbHas pabota no paszaen

P P pasiely 16.04.202

29 «Kucnopojacoaepkaiiyue opraHu4ecKue <
COCTMHEHUS»

23.04.202

30 AMUHBI: METWJIAMHUH U aHUJIUH c
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

30.04.202

31 OPraHU4YeCKUe COCAUHEHUS, UX c
Ouonornyeckoe 3HaueHue. [lentuap

32 benku xak npupoaHbie 07.05.202




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

5

14.05.202
13 OCHOBHbBIE TIOHATUA XUMUU 1 5
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
OCHOBHbBIE METObLI CUHTE3A
o 21.05.202
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 .
[TnacTmacchl, KayqyKd, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
Ne Aara uudposbie
/i Tema ypoka Beero Konrpoabubie | Ilpakruyeckue | H3YUC€HH oBpazoBaTeIbHbIE
padoTsbI padoThI ! pecypebi
| XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS | 03.09.202
KOH(UTYpaIus aToMOB 4
[Iepnoanueckuit 3akoH u Ilepnoauueckas
) cucTeMa XUMMHYEeCKuX 3yemMenToB JI. W. 1 10.09.202
MenneneeBa, X CBSI3b C COBPEMEHHOM 4
TEOpHUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M UX COEMHEHUH 1O
3 rpyIaM U nepuojaM. 3HaueHUe 1 17.09.202
MEPUOANYECKOTO 3aKOHA U CHUCTEMBI 4
xuMmudeckux 3aeMmenToB [[.. Meneneena B
Pa3BUTUU HAyKU
Crpoenue BemecTBa. XUMHUUYECKAsI CBS3b, €€
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs 1 14'09'202
KOBAJICHTHOM CBs13U. BonopoaHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
5 Crenenb okucnenus. Beiecrna 1 01.10.202
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 4
CTPOEHHUS
[lonsaTHE O AMCHIEPCHBIX CHUCTEMAX.
08.10.202
6 HctruHHBIE U KOJIOUIHBIE PACTBOPBI. 1 4

MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa

7 HEOPraHMYECKUX COeANHEHUN. [ 'eHeTnueckas 15.10.202
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3TUIHBIX 4
KJIaCCOB
Krnaccudukarus XuMHYECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
22.10.202
8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH 4
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPU
XUMUYECKUX PEAKITUIX
9 Ckopoctb peakiuu. OOpaTuMble peakiuy. 12.11.202
XUMHYECKOE PaBHOBECUE 4
[IpakTnueckas padorta Ne 1. «BnusHue
19.11.202
10 pa3nuyYHbIX (PaKTOPOB HA CKOPOCTH 4
XUMHUYECKON PEaAKIIUN»
OnektponuTtndeckas auccounanus. [lonstue
1 0 BoJopoaHoM nokasarene (pH) pactopa. 26.11.202
Peakiun nonHoro oomeHna. ['maposms 4
OPraHWYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
03.12.202
12 peakuuu. [loHsTHE 00 BMIEKTpOIHM3E 4
pacIiaBoB U PaCTBOPOB COJIEH
13 KonTponsHas pabota no pazzaeny 10.12.202
«TeopeTnyeckne OCHOBBI XUMUN» 4
Mertamnisl, ux nojoxenue B [lepuoanueckoit
CHUCTEME XMMHUYECKUX dnemeHToB JI. H.
17.12.202
14 MenneneeBa 1 0COOEHHOCTH CTPOEHUS 4

aTomoB. O01ue puzndeckre cBONCTBa
METaJJIOB




15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUM DS 24.12.202
HaIpsLKEHUH METalJIOB 4
XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX

. . . o 14.01.202

16 METaJUUIOB (HATpUH, KaJui, KaablUi, Maraui, c
QTIOMUHHI) U UX COCTMHEHUM

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX 21.01.202
CoeqUHEHNN 5

13 XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX 28.01.202
CoeqUHEHNN 5
[IpakTnueckas padota Ne 2. "Pemienue 04.02.202

19 SKCIIEPUMEHTAJBHBIX 3aJ1a4 I10 TEME c R
«MeTtame»"

Hemerannsl, UX mojaoxeHNE B

20 [Tepuoanueckoit cucreMe XMMUYECKUX 11.02.202
anemenToB J. . MenaeneeBa u 5
0COOEHHOCTH CTPOCHHS aTOMOB
dusnyecKkue CBOMCTBa HEMETAIIOB.

18.02.202

21 AmtoTponusi HEeMETauIoB (Ha IpUMEpe <
KHCIIOpoJa, cephl, hochopa u yriepoaa)

2 XHUMHYECKUE CBOMCTBA IAJIOI€HOB, CEPBI U UX 25.02.202
COEIMHEHUN 5

23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux 04.03.202
COEIMHEHUN 5

o4 XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U 11.03.202
HUX COCIMHEHUM 5

75 IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX 18.03.202
COeIUHEHUU 5




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

26 teme «Hemerauibly. Beruucienus no | 08.04.202
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U 5
TEPMOXUMHYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune 15.04.202

27 HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1 . .
"Hemeramasr"»

)3 KonTponsnas pabora no temam «MeTtaibi» | 22.04.202
u «HemeTamb 5

29 Heoprannueckue u OpraHM4ecKue KACIOThl. 1 29.04.202
Heopraanueckre u opraHndeckie OCHOBAHUS 5
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 06.05.202
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX 5
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKO,

. . 13.05.202

31 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1 c
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1 50'05'202
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus / I'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus, 10-11 xnacesl/ XKypun A.A., AkiimonepHoe oduiectBo «M3narenbcTBo
«IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

COOpHUK 3a/1a4 U yIpa)XHEHUH, METOIUYECKOE TOocoOue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

HOYTOYK, IU(PPOBBIE PECYPCHI.
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