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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMUHM Ha YpPOBHE CpeAHEro oOmiero ooOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
yuyeOHOro mpeaMera «Xumus» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU ILIEJEH,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aemMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peanmmsyercss xumudeckoe 00Opa3oBaHHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMMe O XMUMHHM C Y4€TOM CHeUU(PUKHM HAyKHM XUMUHU, €€ 3HAYeHUs B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUSl KaKk 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyI0 poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHHM HAa OCHOBE MOHMMAaHHS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cooTrBercTBUM ¢ OOmMMMHU IENSIMU U MPUHLIUIIAMHU CPEIHETO O0OIIero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisfoluMH  TIpeIMETa  «XUMHS»  SBISIIOTCST  0a30BbIE  KYpChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YUCHUU
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CrtpykTypa conepkanus KypcoB — «Opranudeckass xumus» u «OOmas u
HeopraHudeckass XuMus» c(GHOpMHpOBaHAa B TIporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OpPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpelCTaBIeHu O CcTpoeHuW BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XWMMHHM MOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[lon HOBBIM yrjoM 3peHUsT B MpeaMeTe «XuUMHUs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydaromuMcesl TMPEeAOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HA4YEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



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

Envnasa cucreMa 3HaHUM O BaXKHEWIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XHUMHHU C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pELICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS»  JTaHHOTO  YpOBHS  W3Y4YEHHUS  OPUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SBJICHUNM IyTEM OSKCIEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTHUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nnane pemienus 3agad  BOCHHUTAHUSA, PAa3BUTHS W COLMAIM3ALNU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
collepKaHUs M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEPCAJIBbHBIX  YYEOHBIX JEUCTBUI, HMEIONMX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHalau3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mpaktuke mnpenoaaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTO OOLIEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpOBAHHE OCHOB
XUMUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUYECKOMH
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO NaHHOM TOYKE 3pEHUsS TJABHBIMU ILEIAMH HU3Y4YEHHUsS NpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

. dbopMupoBaHUE CUCTEMbl XUMUYECKUX 3HAHUM KaK BaKHEHIei
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
J€eXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBIICHUS;

. dbopMHUpOBaHUE U pa3BUTUE TNPEJCTABICHUNA O HAYYHBIX
METOJIax TO3HAHUS BELIECTB U XMMHUYECKUX peakiui, HEOOXOIUMBIX IS
NpUOOPETeHNUsS] YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX
SABJICHUN, UMEIOIMX MECTO B MPUPOJE, B MPAKTUUYECKOW U MOBCEIHEBHOU
KU3HU;

. pa3BUTHE YMEHUH U CHOCOOOB JI€ATENBbHOCTH, CBSI3aHHBIX C
HAO0JIIOICHUEM U OOBSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOCHUEM
paBmII 0€30MacCHOTO 00paIIeHus C BEIIECTBAMHU.

Hapsiny ¢ aTum, conepxatesibHasi XapakTepUCTHKA LIeNIeH U 3a]1a4 U3YUYEHUs
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpefHero obmiero oOpazoBanus. CeroaHs B
NpernojaBaHid  XMMUM B OOJbIIEH  cTermeHu OTHAETCs  IPEarnovYTeHHE
IPAKTUYECKON KOMIIOHEHTE CoOJiepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaOOpoM 3HaHUW, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMu U
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOUN KU3HU
JUTSL pEeIICHUS! TPAKTUUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mnpu U3ydeHUHM mnpeaMera «XHUMHS» JOMHHHUPYIOIIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTanus 00ydJaromuxcsl K YCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MUDPA,
(GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PaMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

¢opmupoBaHue y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIIN), HMEIOMIMX YHHMBEpPCaJIbHOE 3HAYCHHE MJIS DPA3IUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHan3a U 00paboTku uHMOpMAITIH,
HEOOXOAMMBIX JJIi TNPUOOPETEHHUs ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TMIO3HAHWU XHMHH, a TaKXKe [JIs OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YUaIOIIMXCA: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBPEMEHHbIE UH(POPMALIMOHHBIE TEXHOJIOTUU JIJISl MOMCKA M aHajdu3a y4eOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dopmMupoBaHue U Ppa3BUTHE Yy OOYYAIOIIMXCS AaCCOIIMAaTUBHOIO W
JIOTUYECKOTO MBIILJIEHUsI, HAONIOAATeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, IIPU TUIAHUPOBAHUU U MIPOBEICHUU
XUMHYECKOTO SKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydaromuxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOU
HANpPaBJICHHOCTH XHWMHUH, €€ BAXKHOM pOJIM B PEUICHUH TI00alIbHBIX MpoOiieM
PALMOHANILHOTO MPUPOOTNOIB30BAHMS, TIOTIOTHEHHS] YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHUS] K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOoM mutane cpenHero oOmiero oOpa3oBaHUsi NMpeaMeT «XUMUS)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO6miee uyucIO 4YacoB, OTBEACHHBIX ISl M3YYEHHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeaHero odmiero odpazoBaHus, coctaBisieT 68 vyacoB: B 10 kiacce — 34
gaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Heneno).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHndecKOM XUMHUN: €€ BOSBHUKHOBEHUE, PA3BUTHUE U 3HAYEHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOsI0kKeHUsI. CTPYKTypHBIE (POPMYIIBI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupuKaly Oprannyeckux BemiecTs. HomenknaTypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHHUS BEIIECTB M MX MPEBPALICHUN:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALLCHUI0 OPTAaHUYECKUX BEILECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psf. MeraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakimu 3aMeIICHWS W TOPCHHS), HAXOXKICHHE B TMPHUPOJC, MOJydYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAl. DTUIEH U MPOIUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAllUM, OKUCIEHHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metmwnOyranuen-1,3: cTpoeHue, BakHEHIIHe
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

ANKUHBI: CcOCTaB M OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTHYECKUH PsI.
ALeTuneH — TOpOCTEHMIIWM MNPEACTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
duznyueckne 1 XUMHUIECKIE CBOMCTBA (PEakIuu THAPUPOBAHUS, TAIIOTCHUPOBAHNS,
TUApPATALINHI, TOPEHUS ), TOTYyYEHUE U IPUMEHEHUE.

Apensbl. benzon: cocraB, cTpoeHUE, PU3HMYECKUE U XMMHUYECKUE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



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

IIpuponHble UCTOYHHUKU yriieBOAOpoaoB. [IpuponaHbli ra3 U IOIYTHBIE
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 METOJbl HM3Y4YEHHUS BEIIECTB M MX IPEBPALICHUN:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnlie 3agaun.

Borunciiennss mo ypaBHEHMIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CHOUPTBL. MeETaHOI M O3TaHOI: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIUu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJIMKOJIb W TJIUUEPUH: CTPOCHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACKHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOCHUE MOJICKYJBbl, (U3MYECKHE W XHMHYECKHE CBOWCTRBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowuwvl. DopManbIeruj, AaleTadbJICTUll: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe W XMMHUYECKHE CBOMCTBa (CBOICTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [maposnus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kilaccu(uKanmus — yrieBogoB  (MOHO-, M- H
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucienne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemntono3a kak npupojanbie nonuMmepsl. CTpoeHne kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METOJbl W3YYEHHUS BEIIECTB M HUX MpEBpalleHUM:
npoBeJieHrue, HAaONMI0JIEHUEe M OIMMCAaHUE JAEMOHCTPALMOHHBIX 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), BzammonmercTBHE Kpaxmalia C HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bobrunciienuss mo ypaBHEHHIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOHOTO BEIECTBA WJIM MPOJYKTa PEaKlUd MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkaliie OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCTOTHI Kak am(oTepHble oprannueckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHMHOKHCIOT (Ha mpuMepe MIHIHMHA). buomorumdeckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoIHBIE BBICOKOMOJICKYINApHBIE coeauHeHus. [lepBuunasi,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XWUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpUMEHTAIIBHBIE METOAbl M3Y4YEHHUs BELIECTB M WX IPEBpaLICHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METOJbl W3YUYEHHUS BELIECTB M HUX IPEBpaICHUI:
O3HAaKOMJIEHHE C oOpa3laMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXNnpeaIMETHBIX CBS3€H NPU U3YyYEHUU OPraHUYECKOU XUMUHU
B 10 kiacce OCyHIECTBIIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OOmue ecTecTBEHHO-HAay4YHble TOHATHS: SIBIIEHWE, Hay4HbId (axr,
TUIO0TE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3, KJIaCCU(pUKALMS, MNEPUOJIUYHOCTD,
HaOJII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJIEIIMPOBAHMUE.

@®usuka: wmarTepus, DOHEpPrusa, Macca, aroM, DJIEKTPOH, MOJEKYJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEUIECTB B OpPraHU3ME,
¢oTtocuHTEe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCypehl.

TexHonorus: mNUILEeBblE MNPOAYKTbI, OCHOBBI PAaLMOHAIBLHOIO IUTaHWUS,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMHUYECKUA BJeMeHT. AToM. Snpo artoma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeeleHUs] JIEKTPOHOB MO OpOUTalsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3axkoH u Ilepuoauueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMuudecknx anemMeHTtoB J[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBS3b. BHJBI XUMHUYECKOW CBSI3H
(KoBaJIEeHTHAsl HEMOJISIPHASI W MOJIApHAsi, MOHHAs, MeTainueckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o gucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMJHBIE PACTBOPBL.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHCHUH. Homenkiarypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckass peakuus. Krnaccudukanumss XUMHYECKUX — peakiuid B
HEOPraHWYECKON M OPraHWYECKOM XUMHUM. 3aKOH COXPAaHEHHS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakinu, €€ 3aBUCUMOCTb OT pa3inuyHbIX (hakTopoB. OOpaTUMBbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuibHbIE MW clla0ble 3JICKTPOJHUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIasA, HEUTpaIbHasl, IIEJI0YHas.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BEUIECTB W UX MPEBpaIlCHU:
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 KaTalM3aTOpa, ONMPEAEICHUE CPE/Ibl pAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Tel 1O ypaBHEHMSIM XMMHUUYECKMX pEaKluid, B TOM YHUCIE
TEPMOXUMHYECKHUE PACYETHI, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraisioB B Ilepuoanueckoit  cucreme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3uYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETaloB (Ha mpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIINX KUCIIOT, BOJIOPOAHBIX COSTUHEHU ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U X COCIMHEHHUI.



Meramisl. Ilonoxenue MertaiuioB B [lepuoguyeckon cucreMe XUMHUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
aTomoB MmeTasuioB. OOmue pusznueckue cBoricTBa mMeTamuioB. CrjiaBbl METAJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOWCTBA BAXXHEUIIUX METAJUIOB (HATPUM, KaJIUM, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O6mue crocoObl MoJlydeHUs: MeTauioB. [IpuMeHeHrne MeTaljioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl M3Yy4YE€HUS BELIECTB W WX IPEBPAIICHUN:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICMCTBUE THUIPOKCHIA ATIOMHUHUSL C PacTBOpPaMHU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel macchl BemecTBa WM o0bEéMa ra3oB MO W3BECTHOMY KOJIHMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponb xumuum B oOecrieueHUn 3KOJIOTMYECKOM, IHEPreTUUEeCKOW U MUILEBON
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAay4YHBIX NPUHIMIAX TPOMBIIUICHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MUpE BELIECTB M MATEPHUATIOB: BAXHEWIIUE CTPOUTEIIHHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Matepuaibl Ui JJIEKTPOHUKM, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XumMus W 300pPOBbE YEJIOBEKA: IPaBUJIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst MeXOpeaIMETHBIX  CBSI3eM TpU  HM3YyYEHUW OOmed w
HEOpPraHU4YeCKOM XUMHUU B 11 Kiacce OCyILIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTUS: HAay4HbId (DAKT, TMUIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, Kiaccu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, SHEPTHS, Macca, aTOM, DIICKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHD, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: knerka, opraHusM, OJKocucTema, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpabI, TOPHBIC MTOPOIBI, MTOJIC3HBIC UCKOIMIAEMbIE, TOTLIMBO,
PECYpCHI.

TexHOMOrus: XUMHUYECKask TIPOMBIIINICHHOCTh, METAJUTYPrHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA IIPOI'PAMMEI 110
XNUMHNHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHHS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM TMOAXOJI0M B CTPYKTypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOUIUMHUCST POCCUUCKOM TPaKTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPaJIUIINI 0a30BON HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYKe MMPAaBOCO3HAHUS SKOJIOTUYECKON KYJIBTYpPhl U CTIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS MpeaMera «XUMUs» JOCTUTAIOTCS 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 ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHSI» OTpPaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON J1eITETbHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS  OOy4YarOUIMMHUCS ~ CBOMX  KOHCTUTYLUHMOHHBIX MpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKON JEATEIbHOCTH TMpPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUA

IIEHHOCTHOTO OTHOIICHHS K MCTOPUUECKOMY M HAay4YHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

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

MHTEpEeCa M TMIO3HABATEJIbHBIX MOTHBOB B TMOJYYEHHH W TOCIEIYIOIIEM
aHanu3e MH(OpPMaIMKM O TEPEIOBLIX JOCTUKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OLIGHMBATh  CHUTYyallMM, CBS3aHHbIE C XUMHYECKUMU
ABJICHUSIMH, U MPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTUPYSACh Ha MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAEHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS [EHHOCTEH 3M0pOBOrO0 M 0e30macHOro ooOpasza KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOMIoOIeHUsT TpaBUi 0Oe30macHOro OOpalieHusi ¢ BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI UEHHOCTH NPaBUJl HHIUBUIAYAIBHOTO M KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIIEICTBUN U HENPUSATUSA BPEAHBIX MNPUBBIUEK (YyHOTpeOJIEHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-MCCIIE€I0BATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTHE€ B PEIICHUU NPAKTUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3indyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3anui COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11e7IeCO00pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa HSKOJOTUYECKUX MPOOJIEM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHDKCHUN XUMUU JJIs
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, TMPUHOCAIIMX BpeJ OKpYXKaroIleh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJU4Us ~ PAa3BUTOrO  JKOJIOTMYECKOTO  MBIIUIEHUSA,  AKOJOTHYECKOM
KyJIbTYpbl, ONBITA JESITEJIBHOCTH JKOJOTHMYECKON HAINpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeHU(PUKH XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pemeHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU I  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEIICHUHU TJI00ATBHBIX TPOOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTHU: TIOHMMaHUsl CYUIHOCTH METOJI0B
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 W MMEIOUIUMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HaHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B Pa3IMUHBIX chepax NpoPecCuOHATbHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS Yy4€OHOr0 MpeamMera « XUMHsS» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HaYMMBbIe IS (OPMHUPOBAHUS  MHUPOBO33PCHHUS  OOYyUYaIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U cHenupuKy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIE AeCTBUA (IMO3HABATEbHbIE, KOMMYHUKATUBHBIE,

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

MEXIUCIHUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHHS W YHUBEpCaJIbHBIC ydeOHbIE
JNEUCTBUS B ITI03HABATEIILHON U COLIMAJILHOUN IIPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH H  PETYISTUBHBIMU
JNEUCTBUSMU.

OBiagenue YHUBEPCAJBHBIMH  y4eOHBIMHU MO3HABATEIbHbIMHU
AEeCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

caMoCTOsITeIbHO  (OPMYIHpPOBATH M aKTyaJU3UpOBaTHL  MOpoOiIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEeNu ACATENIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTAThI IEITEIBHOCTH C MTOCTABICHHBIMHU LEISMU;

HCMOJI30BAaTh MPU OCBOCHHM 3HAHHWMI MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPU3HAKHU IOHITUA W yCTAHABIMBATH WX B3aUMOCBSA3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAHUSI W KPUTEPUU IS KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUYMHHO-CICJACTBEHHBIE CBSI3M MEXAY H3yYaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYKICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMBIE B XUMUHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O IMO3HAHUS BEIIECTB M XUMHUYECKUX
peaKkiuu;

dbopMynupoBaTh 1€MW 33Ja4d  HCCIEJOBaHUS,  HUCIOJIb30BaTh
MIOCTABJIEHHBIE M CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KaueCTBE
MHCTPYMEHTA TO3HAHUS U OCHOBBI ISl (DOPMUPOBAHMS THUIOTE3BI MO MPOBEPKE
PaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMU CaMOCTOSTEIIBHOTO IUIAHUPOBAHUA U IPOBEJICHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENLCKOW U MPOEKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX uH(popmaruu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 151
HEMPOTUBOPEYNBOCTb;



GopMyIHpPOBaTH 3aNPOCHl U MPUMEHSITh PA3IUIHBIC METOIBI MPU TTOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MPUOOPETaTh OMBIT KCIOIL30BAHMUS WH()OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3ITUIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIIbBHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KaueCTBE CpelCTBa MNpu padoTe ¢
XAMHYECKOW WH(POPMAIMEH: TPUMEHITh MEXNpeaIMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3oBbIBaATh 3HAKOBO-CUMBOJHUYECKHUE CpEICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOMPOCHI MO CYILECTBY 00CYXAaeMOM TEMbI B XOJ€ Auaiora u/uin
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TPE3CHTAIMEH pPEe3yJIbTAaTOB MO3HABATEIILHON NESITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYX/IeHHUsI 1 OOMEHA MHEHUSMH.

OBi1aleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBITIOJTHEHUW Y4YeOHBIX M UCCIENOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Hauboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JICSITEIBHOCTH Ha OCHOBE CaMOaHalli3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmetHbie pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS
OTpa)aroT:

chOpMHUPOBAHHOCTh MPEACTABICHUNW O XHMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKIJIOYACT:
OCHOBOIIOJIAraloIue TOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJICKTpOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
pauKall, u30Mepusi, U30MEPbl, TOMOJIOTUUYECKUN DS, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE NMPU3HAKH TOHSATHUH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONB30BATh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAMJICKHOCTh U3YUCHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMs), JaBaThb KM Ha3BaHUS IO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh yMEHHUS ONPENCTATh BHIBI XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHSATH IMOJOKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMI  XapaKTE€pU30BaTh COCTaB, CTPOCHHUE,
dbu3nMYecKkue U XMMHYECKHME CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMUYHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmal, 1eJIJTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WITIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hopMUPOBAHHOCTH yMEHUS XapaKTEepU30BaTh UCTOYHUKH
yIIAEBOJOPOJHOIO ChIphs (HEedTh, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUA 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHI BIIAETh CHCTEMOW 3HAHHH 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS JMJId TPUHATUS pPEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

chOpMHPOBAaHHOCT,  YMEHHMH  coONIOAaTh  MpaBWia  IOJb30BAHUS
XUMHYECKOW TOCyloW U JabopaTopHbIM O00OpyIOBaHHEM, a TaKXKe IIpaBuiIa
oOpalieHusi ¢ BEIECTBAMH B COOTBETCTBHUH C WHCTPYKIMSMHU TO BBHITOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN IUTAHHUPOBATH W BBIMONTHATH XUMHYECKUUN
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHM C TIpaBUJIAMU TEXHHKA O€30MaCHOCTU TMpU OOpAICHUH C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTb ~ YMEHHMI  cOONIOJAaTh  MpaBujia  IKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TMPEeJOTBPALEHUS HUX BPEIHOIO BO3JEWUCTBHS HAa OpraHu3M
YEJI0BEKA;

JUIsl 00yYarouIuXxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENbIX W CIA0OBUASAIIMX OOyYaroUuIuxcs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHUsA Kypca «OOmmas W HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb TPEJCTABICHUM: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IMPUPOIHOM
cpene;

BJIAJICHUE CUCTEMOM  XHMHWYECKMX  3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCICHUSA, XUMUYECKas 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, nepuoandeckuii 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
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUYECKOM JAEATEIHHOCTH YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUM BBISABIATH XapaKTEpHbIE NPHU3HAKHU IOHSATHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHHUM HCIMONB30BATh XUMUYECKYIO CHUMBOJIUKY JIs
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(OpMHUPOBAHHOCTh yYMEHUH  ONpENEesATh BaJE€HTHOCTb M  CTENEeHb
OKHUCJICHHS XUMHUYECKHX 3JIEMEHTOB B COEAMHEHUSAX PaA3JIMYHOIO COCTaBa, BUJ
XUMHYECKOW CBsi3U (KOBaJeHTHasi, HOHHAs, MeTaJulMuecKasi, BOJOpPOJAHAas) B
COEIMHEHHUSX, TUI KPUCTAIUIMYECKON peléTKH KOHKPETHOI'O BelllecTBa (aTOMHas,
MOJIEKYJISipHasi, MOHHAsl, METaJNIMYecKas), XapakTep cpelbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHAaBIINBATh NPUHAJIE)KHOCTh
HEOpPraHMYECKUX BEIIECTB IO KX COCTAaBy K OINpEACIEHHOMY KiacCy/Tpyie
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKpbIBATh CMBICI MEPUOAMUYECKOIO 3aKOHA
HO. W. Menngeneesa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

c(OpMUPOBAHHOCTh YMEHHUHM XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX d1eMeHTOB 1-4 mnepuonos Ilepnoanueckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpaeneena;

cOpMUPOBAHHOCTh YMEHHH  XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME
XMMUYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHS KIacCCU(PHUIMPOBATH XUMHUYECKHE PEAKLUUU IO
pa3IuYHBIM IpPH3HAKaM (YUCIYy M COCTaBY pEarupyrolluX BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTAaBJIATh YPAaBHEHMSI PEAKLMI pa3InyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS pEaKLUii HOHHOrO OOMEHa, yYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yMEHHH TIPOBOAUTH PEAKIIUH, TOATBEPKIAAIOIIHE
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYCCKUX
BCILICCTB;

c(hOpPMHPOBAHHOCTh YMEHHHM PACKpPBIBaTh CYIIHOCTH OKHCITUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

chOpPMHPOBAHHOCTh ~ YMEHUHW  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTH
XAMHYECKOM pPEaKIMu OT pPa3jIMYHbIX  (AKTOPOB; XapakTep CMEIICHUs
XHMHYECKOTO PAaBHOBECHSI B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUS (TIPHHIIMII
Jle lllaTenwe);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XHUMHYECKHE IMPOIIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUNW 00 OOIMX HAYYHBIX MPUHIIUIAX M
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMCHHH TPOBOJIUTH BBIYUCICHHS C HMCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BElIECTBA WM 00bhEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKkTa peaklry Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, MPEBPAICHHS U COXPAaHECHUsI YDHEPTHH;

chOpMUPOBAaHHOCTh ~ YMEHHH  CcOOJNIOJATh  TpaBWiIa  IOJIB30BAHHS
XUMUYECKOW TMOCYI0M W Ja0opaTOpHBIM OOOPYJIOBaHHEM, a TakKe IpaBuia
oOpallieHusi ¢ BEIIeCTBAMU B COOTBETCTBHUU C HMHCTPYKIIUSMH I10 BBITTOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIAHUPOBATh M BBIMOJHATh XHUMHYCCKHM
AKCTIEPUMEHT (pa3fioKeHHE MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
OTIpENICNICHHE CpPeabl PAacCTBOPOB BEIICCTB ¢ TOMOIIBI  YHHUBEPCAIBHOTO
MHIAKATOpA, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE IKCIICPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamiel» U «Hemeramipl») B COOTBETCTBUHM C NPaBUJIAMH TEXHUKH
0€301acHOCTH TIPU OOpaIleHWH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000pPYI0BAHHUEM,
MPEACTABIATh PE3YIAbTATBl XHMHYECKOT'O DJKCIEpUMEHTa B (QopMe 3amucu
YPaBHECHHH COOTBETCTBYIONMIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJBI HA OCHOBE
3TUX PE3yJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMCHHH KPHTHYECCKH AaHAIM3UPOBATh XHMHYECCKYIO
nHpoOpManuio, IOIy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpPeACTBA MacCOBOM
KOMMYHHKaIH, THTEpHET 1 Apyrux);



chOpMUPOBAHHOCTb ~ YMEHHMI  cOONIOJAaTh  MpaBujia  IKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHUCTBUS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAas
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIsl O0y4YaroluXxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbs: YMEHHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL CJENBbIX W CIA0OBUASAIIMX OOYyYalOIMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM nu(ppoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
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[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX COEIUHEHUNA A 3 bubmorexa [TOK
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M. bytiepoBa
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bu6mmoreka [IOK
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3.1 C . D 3
THPTRI. TECHOT https://m.edsoo.ru/7f41837¢
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bubmmoreka [{OK
4.1 Am LA .b
HHPL AMHHORHCTIOTEL B 3 https://m.edso0.ru/7f41837c
Hroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kou- DJIeKTPOHHBbIE
Ne i/ Tema ypoka 5O (uudpossbie)
o0pa3oBaTtejibHbIE
4yacos
pecypcsl
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 bubnuorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edso0.ru/7f41837c
2 Teopust cTpOEHHUSI OPraHUYECKUX COCTUHEHUI 1 bubnuotexa [JOK
A. M. BytniepoBa, €€ OCHOBHBIE TIOJIOKECHHUS https://m.edso0.ru/7f41837c
[IpencraBnenue o KIaccupuKaum bubnuotexa [JOK
3 opraHudeckux Beriects. HomeHkIaTypa 1 https://m.edsoo.ru/7f41837c
(cucremaruyeckasi) U TpUBUAJIbHbBIE HA3BAaHUS
OpraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI 1 bubnuotexa [JOK
psn https://m.edso0.ru/7f41837c
5 MertaH 1 3TaH — IpOoCTEeNUIINE MTPEACTABUTEIN 1 bubnuoreka [JOK
AJIKaHOB https://m.edso0.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 bubmrorexa TIOK
’ https://m.edsoo.ru/7f41837c
7 OTHIIEH U IPONHJIEH — MPOCTEMNIINE 1 bubnuoreka [JOK
MIPEACTABUTEHN AIIKEHOB https://m.edsoo.ru/7f41837c
8 [Ipaktuueckas padota Ne 1. «ITomyuenue 1 bubnuoteka [JOK
STUJICHA ¥ U3YYCHHE €T0 CBOWCTBY https://m.edsoo.ru/7f41837c
Ankanuensl. byranuen-1,3 u metunGyranues- bubnuorexa [IOK
9 1,3. [losryyeHre CUHTETHYECKOTO KaydyKa U 1 | https://m.edsoo.ru/7f41837c
PE3UHBI
AJIKHMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, bubnuorexa [JOK
10 TOMOJIOTHYECKUH psAA. ALCTHIICH — 1 | https://m.edsoo.ru/7f41837c
MPOCTEUIINI TIPEACTABUTEIIb ATIKHHOB
11 Brrunciienus no ypaBHEHHIO XUMHUYECKOU 1 bubnuorexa [JOK
peaknuu https://m.edso0.ru/7f41837c
12 ApeHbl: 6eH301 ¥ ToIyoJ. TOKCHYHOCTh apeHOB 1 ﬁt?gﬂﬁngéiggﬁ £41837¢
13 ['enernueckas cBs3b yrieBoJA0pPOIOB, 1 bu6mmoreka [IOK
MPHHAIICKAIINX K Pa3IHYHBIM KIaccam https://m.edso00.ru/7f41837c
[IpupoaHbIle HCTOYHHUKH YTIEBOA0POIOB: bubmuoreka [JOK
14 HPHUPOIHBIN ra3 ¥ NOIyTHEIE HE(TSIHBIC ra3bl, 1 | https://m.edsoo.ru/7f41837c
He(Th U IPOJAYKTHI €€ nepepadoTKU
[IpupoaHbIle HCTOYHUKH YTIEBOAOPOIOB: bubnuorexa LIOK
15 HPHUPOJIHBIN ra3 ¥ NOIyTHEIE HE(TSIHBIC I'a3bl, 1 | https://m.edsoo.ru/7f41837c
He(Th U IPOJYKTHI €€ nepepadoTKU
16 KonTponpHas pabota no pazaeny 1 bubnuorexa LIOK
«YTII€BOAOPOIBD) https://m.edsoo0.ru/7f41837¢c
17 [IpenenbHble OJTHOATOMHBIE COUPTHI: METAHOI U 1 | bubmuoreka IJOK
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3TaHoJl. BojgopoaHas cBs3b

https://m.edsoo.ru/7f41837¢c

18 MHOroaTOMHBbIE€ CIUPTHI: ATUIECHIIIUKOJIb U 1 bubmuotexa [JOK
TIIMLEPUH https://m.edsoo.ru/7f41837c

19 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHUE U 1 Bbubmuotexa [JOK
XUMHUYECKUE CBOWCTBA, IPHMECHEHHUE https://m.edsoo.ru/7f41837c

20 Anpreruabl: GopMaIbACTHI U alleTAbICT U/, 1 bubnuotexa [JOK
Aneron https://m.edsoo.ru/7f41837c

21 OHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBEIE 1 bubnuotexa [JOK
KHMCJIOTBI: MypaBbHHAS U YKCYCHAas https://m.edsoo.ru/7f41837c

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 1 bubnuoreka [IOK
pacTBOpa YKCYCHOM KHCIOTBI» https://m.edso00.ru/7f41837c

23 CreapuHoBas U OJICMHOBAsT KUCIIOTHI, KaKk 1 bubnuotexa [JOK
NPE/ICTABUTEIN BBICIINX KAPOOHOBBIX KUCIOT https://m.edsoo.ru/7f41837c

24 MBpl11a Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT, 1 bubnuoreka [JOK
HUX MOIOIIEe IelCTBHE https://m.edsoo.ru/7f41837c¢
CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC bubnuotexa [JOK

25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CITOKHBIX 1 | https://m.edsoo.ru/7f41837c
3¢upoB

26 Kupsl: ruaponaus, npuMeHeHue, Ouosiornyeckas 1 bubnuoreka [JOK
POJIb JKHPOB https://m.edso0.ru/7f41837c
VYrieBoapl: cocTaB, KiIacCupUKAITHsI. bubnuotexa [JOK

27 Bakneiimue npenctaBuTeNN: IIII0OK03a, 1 | https://m.edsoo.ru/7f41837c
(bpykTo3a, caxapo3a

o8 Kpaxman u nemitono3a Kak NpupoHbIe 1 bubnuoteka [JOK
MOJIMMEPBI https://m.edsoo0.ru/7f41837c
KonTtponbHas padoTa mo pasaery bubnuoteka [JOK

29 «Kucnopozacoaepxkariye opraHuueckre 1 | https://m.edsoo.ru/7f41837c
COEJIMHEHUS

bubnuoreka [IOK

30 AMUHBI: METUJIAMUH U aHUJIUH 1 https://m.e dsocl)l.ru 17§41837¢
AMMHOKHUCIIOTHI KaK aM(OTEPHbIE OPraHNIECKUE bubnuorexa [JOK

31 COEIMHEHMS, NX OMOJIOTHMYECKOE 3HAUYECHUE. 1 | https://m.edsoo.ru/7f41837¢c
IlenTnanl

30 benku kak mpupoHbIe BEICOKOMOJICKYIISIPHBIE 1 bubmuoreka [JOK
COEIMHEHUSI https://m.edsoo.ru/7f41837¢c

33 OcCHOBHbIE IOHATHUSL XUMUHU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COETUHEHUHN https://m.edso00.ru/7f41837c
OCHOBHBIE METOABI CHHTE3A bu6mmoreka [IOK

34 BBICOKOMOJIEKYIIAPHBIX COCTUHEHU. 1 | https://m.edsoo.ru/7f41837c
[TnacTmacchl, KaydykH, BOJIOKHA
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11 KJIACC

DJIEeKTPOHHbIE
Nen/m | Tema ypoka Koa-Bo (uudpossbie)
4acos o0pa3oBaTte/ibHbIE
pecypcsl
1 XUMHUYECKUH 2JIEMEHT. ATOM. 1 bu6mmoreka [IOK
DneKTpoHHAs KOH(PUTYpaIs aTOMOB https://m.edsoo.ru/7f41837c
[Iepnoanueckuit 3akoH u [lepuoanyeckas bubnuoreka [IOK
2 CUCTEMAa XMMUYECKUX d1eMeHToB [I. M. 1 https://m.edsoo.ru/7f41837c
MenneneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB bubnuotexa [JOK
XUMHUYECKUX HIEMEHTOB U UX COCIUHEHUN https://m.edsoo.ru/7f41837c
3 10 Tpynnam M nepuojiaM. 3HaueHHe 1
MEPUOIUYECKOTO 3aKOHA U CUCTEMBbI
xumudeckux seMeHToB J[.M. MenneneeBa
B Pa3BUTUHU HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b, bubnuotexa [JOK
4 e€ BUIbl; MEXaHU3MBI 00pa30BaHUs 1 https://m.edso0.ru/7f41837c
KOBAJICHTHOM CBsI3U. BOI0opo1HAS CBSI3b
BanenTHOCTh. DJIEKTPOOTPUIIATETLHOCTD. bubnuoteka [JOK
5 Crenenn okuciieHus. BemecTsa 1 https://m.edsoo.ru/7f41837c
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUSs
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bu6moreka [IOK
6 HcTuHHBIE U KOJJIOUTHBIE PACTBOPBI. 1 https://m.edsoo0.ru/7f41837c
MaccoBasi 10151 BeLIIECTBa B pacTBOpE
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
7 HEOPraHUYECKUX COCAMHEHUM. 1 https://m.edso0.ru/7f41837c
I'enernyeckas cBsI3b HEOPraHMUYECKUX
BEIIECTB, PA3JIUYHBIX KJIACCOB
Kiaccudukanus XuMU4eCcKUX peakiuii B bu6mmoreka [IOK
HEOPraHMYeCKON U OPraHn4ecKor XUMHH. https://m.edsoo.ru/7f41837c
8 3aKOH COXpPaHEHUS MACChI BEIIECTB; 3aKOH 1
COXPaHEHHUS U MPEBPALICHHs] SHEPTUU TIPU
XUMHYECKUX PEaKIIHIX
9 Ckopoctb peakiuu. OOpaTuMble peakiuu. 1 bubmuoreka [JOK
XUMHUYECKOE PABHOBECHE https://m.edso00.ru/7f41837c
[IpakTuueckas paborta Ne 1. «Bnusaue bu6moreka [JOK
10 pa3nu4HBIX (HAKTOPOB HA CKOPOCTh 1 https://m.edsoo.ru/7f41837c
XUMUYECKON peaKum»
DNEKTPOIUTHYECKAs JUCCOLIMALIUS. bubmmoreka [JOK
11 [MousiTue 0 BogopoaHOM Hokaszarene (PH) 1 https://m.edsoo.ru/7f41837c

pactBopa. Peakiinu HOHHOTO OOMeHa.
['maponus opraHMyYeCKuX U
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HCOPraHNMYCCKUX BCIICCTB

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmunoreka LIOK

12 peakiuu. [TousTHE 00 IEKTPOIIH3E https://m.edso0.ru/7f41837c
pacIuiaBoB U PaCTBOPOB COJICH
13 KoHnTponpHas pabora mo pazueny bubnmoreka [JOK
«TeopeTruecKkre OCHOBBI XUMHUID) https://m.edsoo.ru/7f41837c
MerTasibl, UX MOJIOKEHHUE B bu6mmoreka [IOK
[Tepuoanueckoit cucteMe XUMUYECKUX https://m.edso0.ru/7f41837c
14 anemeHToB J[. . MeneneeBa u
OCOOCHHOCTH CTpOCHHUS aToMOB. O01He
¢du3nvecKrue CBOMCTBA METAILIIOB
15 CruiaBbl METAIIJIOB. DJIEKTPOXUMUYECKUM bubnuotexa [JOK
PST HATIPSDKCHUI METAJIOB https://m.edsoo.ru/7f41837c
XUMUYECKUE CBOMCTBA BAXKHENIIINX bubnuotexa [JOK
16 METaJJIOB (HaTpHil, Kaui, KaJlbLUH, https://m.edsoo.ru/7f41837c
MarHuii, aTlOMUHUI) U UX COETMHEHUN
17 XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnuoreka [JOK
COeqUHEHNN https://m.edsoo.ru/7f41837c¢
18 XuMHYeCcKnue CBOMCTBA IIMHKA, JKeJle3a U bu6mmoreka [IOK
X COCTMHECHUI https://m.edso0.ru/7f41837c
[IpakTnueckas pabota Ne 2. "Pemienue bubnuoreka [JOK
19 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME https://m.edso00.ru/7f41837c
«Metamis"
HemeTtannsl, uX mojaoXKeHHUE B bu6mmoreka [IOK
20 IMeproauueckoit CHCTEME XUMHUUECKHX https://m.edso00.ru/7f41837c
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyecKkue CBOMCTBa HEMETAIIOB. bu6moreka [IOK
21 AnoTponusi HeMeTaJuIoB (Ha IpUMepe https://m.edsoo.ru/7f41837c
KHCJIOpoJia, cephl, hochopa u yriaepoaa)
29 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U bubnuorexa [IOK
HUX COEIUHEHUIN https://m.edsoo.ru/7f41837c¢
23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u bubnuorexa [JOK
HUX COEIUHEHUI https://m.edsoo.ru/7f41837¢
o4 XUMUYECKUE CBOMCTBA yIiIepoia, KpeMHUS bubmuoreka [JOK
M UX COEIUHEHUN https://m.edsoo.ru/7f41837¢
o5 [IpumeHeHne BaXXHEUIIINX HEMETAIIOB U bubmuoreka [JOK
HUX COEIUHEHUN https://m.edsoo.ru/7f41837¢
O06o01IeHre U cucTeMaTr3aus 3HaHUH 110 bubnuorexa [JOK
26 teme «Hemeramneny. Berancienus mno https://m.edso00.ru/7f41837c
YpaBHEHUSM XUMHUYECKUX PEaKIuil U
TEPMOXUMHYECKHE PACUETHI
[IpakTudeckas padota Ne 3. «Pemienue bu6moreka [JOK
27 9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME https://m.edsoo.ru/7f41837c
"Hemeranasr"»
28 KonTpospHast paboTa o Temam bubmuoteka [IOK
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«Metamne»y U «Hemetamibl

https://m.edsoo.ru/7f41837¢c

Heopranuueckue u opranuyeckue

bubmunoreka LIOK

29 KucinoTel. Heopranuyeckue u 1 https://m.edsoo.ru/7f41837c
OpraHu4ecKue OCHOBAHUS
AmdoTepHble HEOPraHUYECKUE U Bbubmuotexa [JOK
30 OpraHMyecKue coeauHenus. I eHeTnaecKast 1 https://m.edsoo.ru/7f41837c
CBSI3b HEOPTaHMYECKUX M OPraHMYECKUX
BEIIECTB
Ponp xuMuu B o0ecrieueHun bubmnoreka LIOK
31 JKOJIOTHYECKOH, IJHEPreTUYECKON U 1 https://m.edsoo.ru/7f41837c
MUIIEBOH 0€30MMacHOCTH, Pa3BUTHH
MEIUIIUHBI
[IpencraBnenus: 06 0OMUX HAYYHBIX bubnuotexa [JOK
32 MPUHITAITAX TPOMBIIUICHHOTO MOTYYCHUSI 1 https://m.edsoo.ru/7f41837c
BaKHEHUINX BEIIECTB
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB 1 bubmorexa TIOK
https://m.edsoo.ru/7f41837c
bubnuoreka [JOK
34 XHMH 1 310POBKE HENOBCKA . https:// m.edsoé.I ru/7f41837c
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