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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTesbHbIX Opranuzanusax Poccuiickoit
Qenepanvy, peaqu3yIOLUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
@®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oOmielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHUS O0YYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3ydbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, 0JIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pazoBaTeIbHON  OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha YpOBHE CpeHEro oO0IIero oopa3oBaHHs CpPEACTBAMH y4eOHOTO
npeaMera «XuMUus», COJEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMUMHHM € y4€TOM cCHeUn(UKM HayKd XUMHM, €€ 3HAYCHUS B
NO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POopMUPYETCS B XMMHHM Ha OCHOBE IOHHWMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBS3H MEXAY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. COBpeMEHHass XUMHUS 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 cootBercTBHM ¢ OOmMMM UEASIMH W TNPUHIIUIAMU CPEIHEro OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHM, 3aKOHOB U TEOPUH XHUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONpENeNEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
OpeACTaBICHUA O cTpoeHuu BenlecTB. C(CBeAeHUss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHndeckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKON CBSI3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsi M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOpPETHYECKU MaTepuan ¢ (AKTOJOTMYECKHE CBEJAEHUS O BElIecTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIIUH,



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

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MNpOTeKaHus JomnojHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBAaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATh MH(MOpMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0y4arolMXCs MUPOBO33PEHUYECKON OCHOBBI JI MOHUMaHUS
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUNA IYyTEM SKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYMM MEXAYy HOBbIMH (aKTaMH U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (opmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JICMCTBHM, HMEIONMX 0a30BO€ 3HAYEHUE JUIS
pa3MYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku MHGOPMAIHH, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OTBITa TPAKTUIECKOM
U HCCIENO0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs NpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3Yy4YEHUS
IIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XMMHYECKUX 3HAHUMW KaKk  BakHEUIIeH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepkaTenibHas XapakTEepUCTHKA IEled W 3a/1ad U3y4deHHUs
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHAETCS  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJep)KaHus OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIBHOW KU3HU
JUTSL PEIICHUS TPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1OpW U3yYEeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKE 1S U 3a7a4u, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO IPAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOYyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IU4YHBIX BHUIAOB
NEATENbHOCTU: PelleHus: mpoOieM, MOUCKa, aHalin3a U 00paboTKU HH(pOpMaIuH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB U XUMHUUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BaAThH
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, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, AaKKYPATHOCTH, KOTOPbhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydJalmuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0ATBHBIX MpoOJieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHUSI SHEPTEeTUYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBI3aHHBIX C XUMHUYCCKUMU SBJIICHUSIMH.

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

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, cocrabiseT 68 daco: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKAA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUYecKas) W TPUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEeHHUS BELIECTB M HMX MPEBpAIllCHH:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMHMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHue, OOyTIIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHWE B TMPHUPOJE, MOJIyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUU, OKHCICHUS H
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetmnOyranueH-1,3: CTpoeHHE, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIIEH
— MpOCTEHIIMN TpeACTaBUTENb AJKHMHOB: COCTaB, CTpPOEHHUE, (U3MYECKUe U
XUMUYECKHE CBOMCTBA (peaklMu TUJIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTallUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tonyon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD
apeHoB. ['eHeTHueckas CBA3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKALIUMU K
Pa3IUYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh um €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPETOHKA, KPEKUHI (TEPMHUYECKUM, KaTaJuTH4YeCKui), mnupoiau3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJAbl H3YyYEHHS BEUIECTB M HX NPEBpAllCHUN:
O3HAaKOMJIEHME C 00pa3lamMu IJJaCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIECTUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnle 3agaun.

Bblunciennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:xamue oprann4eckKue coeJuHeHUsI

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJ W 3TaHOJN: CTPOCHUE,
buznveckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOPOJiIaMH, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METaHOJIA U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOAb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3Mm 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIS.

deHoM: CTPOCHUE MOJEKYJIbl, (GU3UYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruji, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIIMH ), IOJyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/E/ibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe MU XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue /Uit Kiacca KUCJIOT, peakius dTepu(puKainum), MoJIyIeHHe U IPUMEHECHHE.
CreapuHOBasi U OJIEMHOBAasi KHUCIJIOThI KakK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3QupoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrrneBoasl:  cocTaB, KiIacCH(pUKaNMs ~ yriaeBogoB  (MOHO-, JH- U
nojucaxapupl). ['Ir0k03a — IpOCTEUIINK MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (U3UYECKHME U XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE C



ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTtBOopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXIEHUE B MPUPOJE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemronosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henono3bl. du3nueckue U XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAueCTBEHHAsI PEeaKIUs C HOJIOM).

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
MpOBE/ICHHEe, HAONIOJICHHE U ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJEHCTBHE TIHUIIEPUHA C
ruapokcugom meau(Il)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomeicTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCIIOTBHI Kak aM(OTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). bruonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, IEHATYpallis, KaUeCTBEHHBIC PEaKIMU Ha OENKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIOICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAIHs OEJIKOB MPH
HarpeBaHUMU, IBETHHIC PEAKIIUU OCIIKOB.

BricokoMoOJIeKYJISIPHBbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBS3€U NMPU U3yYEHUU OPraHUYECKON XMMHUU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU AJII OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccH(UKalus, MEPUOJUUYHOCTh, HAOII0IEHHE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI NX U3MEPECHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3MeE,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: TMHUIIEBBIE MPOIYKTH, OCHOBBI PAIlMOHATBHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.



COILEPKAHUE OBYYEHUA
11 KVIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI XUMUU

XuMmuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000y1I04YKa. DHEPreTuyecKue ypoBHHU, NMOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ielieHUs JJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u I[lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b NMepUOANYECKOTO 3aKkoHa U [lepuonnueckoi CHUCTEMBI
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HayeHUEe NEPUOAUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJIIPHAsl W TIOJIApHAsi, MOHHAS, MeTajuiMdeckas). MeXxaHU3MBbI
o0pa3oBaHUs KOBAJCHTHONW XMMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHnus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[lTonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHernueckas CBsA3b HEOPraHUYECKUX BELIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMUYECKHMX — PEaKIHd B
HEOPraHUYECKON M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MACChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALLCHUS SHEPTUU IIPU XUMHUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3InuHbIX (pakropoB. OOpaTuMble
peakuur. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnnn Jle [laTtense.

DnekTponuTnyeckas aqucconuanus. CuiibHbIE U ciadbie 35eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KNCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIINY.

OKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
neMoHcTparsa Tadnui «llepuognueckas cucteMa XxuMudeckux sneMmeHToB J[. U.
MenneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMUECKUX PEHIETOK, HAOIOICHUE U



OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaIa
BOJIOPOJia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIMKATOPa, pEaKkUUH HOHHOro oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnspie 3anaun.

Pacy€Ttel 1O ypaBHEHMSAM XMMHUYECKHX pEakUui, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHTtoB JI. M. MenneneeBa u OCOOCHHOCTH CTPOCHUS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsi HEMETauioB (Ha MpUMEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIIMX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Meramnsl. Ilonoxenne meramioB B Ilepronnueckoil cuctemMe XUMHUUYECKUX
sanementoB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHHMSI AJIEKTPOHHBIX 000J0UYEK
aToMOoB MeTtasuioB. O6mue gusnyeckue cBoiicTBa MeTawioB. CIjlaBbl METALJIOB.
DIEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIIMX METAJUIOB (HATpWM, Kajduid, KaJblIHM,
MarHui, aTlOMUHUN, [TUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl ToydeHus: MeTauioB. IIpuMeHeHHe MeTalloB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
M3y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
1a00OpaTOPHBIX OMNBITOB (B3aMMOJEICTBUE THIPOKCHIA aTIOMHUHUSL C pacTBOpaMu
KHUCJIOT U 1IEJI0YEel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaumn.

Pacuétbl Maccel BemiecTBa WM 00bEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO
13 BEIIECTB UMEET MTPUMECH.

XuMHA U )KU3Hb



Ponp xumMum B oOecriedyeHUU SKOJIOTMYECKOM, DPHEPreTUYECKON M MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXHEHIIWE CTPOUTEIIBHBIE
MaTepruayibl, KOHCTPYKUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaNIbl U1 JJIEKTPOHUKH, HAHOMATEpHUalibl, OPraHUYECKUE W MHUHEPAJIbHBIE
yIn00peHus.

XuUMHSL U 3J0pOBbE YEJIOBEKA: IIPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MaCHOTO MCIIOIB30BAHUS MPEMapaToB OBITOBOW XUMHUU
B MOBCEJIHEBHOU KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEOpraHmyeckoi xumuu B 11 Kiacce OCyIIEeCTBISIETCS YEpe3 UCIOJb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHSATUN, SBJISIFOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIacCUPUKaIUs, MEepPUOJUYHOCTb, HaOII0ACHHE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3BMEPEHNUE, SIBIICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, DJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, (PU3MUYECKUE BETUYMHBI U CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTeMma, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJUTYPIUs, ITPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE ITPOM3BOACTBO, NUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHuUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPenaparoB, MPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» IOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEJCHHS,  CIHOCOOCTBYIOIIMMH  IpOIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
0Oy4JarommXcs M0 peaqu3aiuy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX PHU aHAIU3€ PA3TUYHBIX BUJIOB YUYEOHOU NESATEIHbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKCHHS HAyKH €CTh pPe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJEHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHnsT TpaBmwiI 0e30macHOro oOpalleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOMINX 37J0POBBIO M KU3HHU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpyA0BOr0 BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrux BHJAAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJ€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKHUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOITHON U COIMATILHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTWIKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKarolen
IPUPOJHON cpejie, YMEHHsI MPOTHO3MPOBATh HEOJArompUsITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHHS CHeUM(PUKH XUMUM KaK HAayKH, OCO3HaHHMS €€ pOJIu B
(dbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU I  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUYECKOW, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
VCHENIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, 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;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TMOJYyYE€HHMIO HOBBIX 3HAaHUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpe}IMeTHLIG PE3YJIbTATBI OCBOCHUA y‘{€6HOFO npecamMeTa «XuUMHus» Ha
YPOBHEC CPCAHCTO O6III€I‘O O6paSOBaHI/IH BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHGHI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DOHEPIUA, SABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U z[pyrI/Ie);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHLIe, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIINe dbopmupoBanue (G yHKIIMOHATBHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIINH 00YJarOIInXCs;
CITIOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAJIbHbIC yUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPa)XKarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JNICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (DOPMYNIMPOBaTH W aKTyaIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENCNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKUA TMOHSATHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEACTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKHX
pEaKLHnii;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHNUSA, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKONM MCCIEIOBATEICKOW W MPOCKTHOU
JESTEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHMKAaX uUHGMOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNUBOCTb;



(GOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOIBI MPHU TIOUCKE H
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  GOpPMYy  MpPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMHYECKOW HWH(POpMAIMCH: TMPUMEHITh MEXKMIpPEeIMETHbIC ((pU3NYECKHEe W
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBHATyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OByaeHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCHHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATH CBOM  IPEIIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMM TIPH BBHITTOJIHCHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIEAOBAHHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b (eKTUBHBIN CcrMOcO0 WX peHIeHHs ¢ Y4€TOM TMOJIy4YeHHsS HOBBIX 3HAHHHM O
BEIECTBAX M XUMUYECKHUX PEAKITUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA Ha OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI
10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XuMUS»
OTpa)aroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM
npupoasl, B (DOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JHUYHOCTH, €€
(GYHKIIMOHAIBHOM TPaAaMOTHOCTH, HEOOXOIUMOH /ISl PEIICHUS MMPAKTUYECKUX 3a/1a4



U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOUIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOU
cpene;

BJaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATalOIME TMOHATUSA (XMMUYECKHH DJIEMEHT, aTOM, JJEKTPOHHas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpPHas
Macca, MOJIIPHBIM 00BEM, YIIEpOaHBbIM CKeleT, (QyHKIMOHAJIbHAs TIpymia,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTHUECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCJIOPOJIT M a30TCOAEPIKAIINE COEIUHEHUS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIpHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH $I3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXxalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MPU3HAKU TOHSTHUMH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJIECHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJICKHOCTh H3YYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINPEAEIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPOJbI, KHCIOPOJ M a30TCOAEpKAIIHe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHHS IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuUBOOUTH TpUBHUAILHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHOoN, (popMalbIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmar, IeJIT0a03a, TIUINH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytiiepoBa 1151 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAaHEHHUS MAacChl BEILIECTB;



chOpMUPOBAHHOCTh ~ yMEHHUH  XapakTepH30BaTb  COCTaB, CTPOCHHUE,
duznueckne W XUMHUYECKHE CBOMCTBA TUMUYHBIX TIPEJCTABUTEICH Ppa3IMIHBIX
KJIACCOB OpPTraHMYECKWX BEHIECTB (METaH, 3TaH, JTWUJICH, MPOMHIEH, alleTHIIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOJb,
TIUIEpUH, (EHON, aleTalbJeTH]l, MypaBbHHAsS W YKCYCHasl KHCIOTHI, TJIIOKO3a,
Kpaxmal, [eJUTI0I03a, aMIHOYKCYCHasl KUCJIO0Ta), MILTIOCTPUPOBATh TEHETUIECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh UCTOUYHUKHU YTIIEBOAOPOTHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
NpaKTUYECKOe MPUMEHEHHE MTPOYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYeCTBa MCXOJHOTO BEIIECTBA WM MPOIYKTa
pEeakIMu IO HW3BECTHBHIM Macce, O0BEMY, KOJHYECTBY OJHOTO W3 HMCXOJHBIX
BEIICCTB WM MPOTYKTOB PEAKIINH);

chOpMUPOBAHHOCTh yMEHHWH BIAJETh CUCTEMOW 3HaHWA 00 OCHOBHBIX
METOJIaX HayYHOTO IO3HAHMS, HCIIOIb3YEMbIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMHAYECKUX SIBJICHUN (HaOII0CHNEe, H3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIOH W Ja0OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXe IpaBuja OOpaIIeHHS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, MTOTYUCHHE
ASTWJIICHAa W W3yYCHHE €ro CBOWCTB, KAaYeCTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATYypaIis OENKOB MPH HATPEBaHMH, IIBETHHIC pPEAKIMH OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarm, HTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjia  JKOJOTUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY M TPYMOBOM NEATETBHOCTH B IEISAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBIIEHUSI W TMPEAOTBPALLECHUS WX BPEIHOTO BO3JCKUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MIPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CHEeNbIX W Cla0OBUIALIIMX OOYyYaroUIUXCsi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh ~ TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SIBJICHUU
Opuposbl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATUS (XUMUYECKHI 3JE€MEHT, aToM, HM30ToIm, s-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XMMHUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTALIMYECKAs pElIETKa,
TUMBl ~XUMUYECKHMX  PEaKlui, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
IJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pPEaKIMh, XUMHUUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAINIME B OCHOBE IMOHWMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHM BBISBISATH XapaKTCPHBIC NPH3HAKU IOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiieHUs (popMyn BEMIECTB HM  YpPaBHEHMM XUMHYECKHX  PEaKIui,



cuctematnueckyro HoMeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUI OMPEAENIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHAsI) B COCUHEHUSX, THI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHas, MOJEKYJspHasd,
MOHHAs!, METAJUIMYECKas), XapaKTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh PUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONpeaeiEéHHOMY Kiaccy/rpymme
COEIMHEHUH (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJJIbl, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHbIE THUJIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYIO, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »JJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTeMbl
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, McHoONb3ysd MHOHATUSA «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 nepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. U.
Menpeneena;

chOpMHPOBAHHOCT YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PAa3JIMYHBbIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHME TI'E€HETHUYECKOW CBS3M MEXIYy HEOPraHU4YEeCKUMU
BEILIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHMsI KJIACCU(ULIMPOBATh XUMHMUYECKUE DPEAKIHMU II0
pa3IMYHBIM NPHU3HAKaM (YUCIIYy M COCTaBy pPEarupyrolluX BELIECTB, TEIIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTETEHEH OKMCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTHUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPAaBHEHUS DPEAKIHUH pa3inMyHBIX
TUIIOB, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKIIMU UAYT IO KOHLA;

cOpMUPOBAHHOCTh YMEHHI MPOBOJUTH pPEAKIMH, MOATBEPKIAIOLINE
KA4EeCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILICCTB;



c(hOpMUPOBAHHOCTh YMEHHMH  pPAaCKpBIBATh CYIIHOCTh  OKHUCJIHUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zaeictBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUJIEHHOTO MOJY4YEHUS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUM 00 OONIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX TPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa TOJIH30BAHUS XUMUYECKOU
NOoCyJIol W Ja00paTOpHBIM 000pYyJOBaHUEM, a TaKXKe IpaBuUjiia OOpAIICHUS C
BEII[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIa0OPATOPHBIX
XUMHYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIIEPUMEHT (pa3fioKeHHEe MEePOKCHIa BOJIOPOJa B MPHUCYTCTBHUU KaTalnu3aTopa,
ONPENICJICHUE CpPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBI YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PEeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH AMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay I10
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpAIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBaHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIHil U (HOPMYITUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHX);

chOpMHPOBAHHOCT, ~ YMEHHW  COONMIONATh  TpaBWiIa  DKOJOTHUYECKH
1IEJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH NMPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbpicn mokasarenss IIJIK, mosSCHATP Ha mpuMepax CIOCOObI YMEHBIICHUS U
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA CIIETIBIX W CIa0OBHUIANIMX OOYyYAIOUIMXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3 https://m.edsoo.ru/7f41837¢c
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2 https://m.edsoo.ru/7f41837¢
HenpenenbHbie yriieBoIOpObl: AJIKEHBI,
2.2 pel y HOPOA 6 1 https://m.edsoo.ru/7f41837¢
AJKaJUEHBbI, ATKUHBI
23 ApOMaTHHECKHE YITIEBOIOPOIBI ) https://m.edsoo.ru/7f41837¢
54 [IpupoHbIE UCTOUYHUKH YTIIEBOIOPOJIOB U 3 1 https://m.edsoo.ru/7f41837¢
' ux nepepaboTka
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Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Crinprer. Deson 3 https://m.edsoo.ru/7f41837¢
32 Anbrerunbsl. KapOoHOBBIE KUCIOTHI. 7 | https://m.edsoo.ru/7f41837¢
' CroxHbie 3QUPBI
3.3 YIIIeBOIbI 3 1 https://m.edsoo.ru/7f41837c¢




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3 https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 2
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH bubnuoreka [JOK
1.1 n [lepnoanueckas cuctema XUMUYECKUX 3 https://m.edsoo.ru/7f41a636
anemenToB JI. 1. Menaeneera
- CrpoeHue BermecTsa. MHOTOOOpa3me A brbmotexa LIOK
. BelIeCTB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.3 XUMUYECKUE PEAKIUH 6 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Mertabl 6 1 https://m.eds00.ru/7f41a636
bubmuoreka [JOK
2.2 Hewmeraer 9 1 1 https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPraHUYECKUX U OPTraHUUECKHX ) bubnunoreka [JOK
' BEILIECTB https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17




Pazgen 3. Xumus u ;KU3HL

3.1 XUMHS U )KU3Hb 4 Bubmorexa IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| [Ipeamer opraHn4ecKkoi XUMHH, €€ | bubnuorexa [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHNE https://m.edsoo.ru/ff0d210c
Teopust cTpoeHUsT OPraHUIECKUX
. N bubmuorexa [JOK
2 coequuennit A. M. byriepoBa, €€ OCHOBHbIE 1
https://m.edsoo.ru/ff0d227e
TTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 oprannveckux BemectB. Homenkinarypa | bubnuoreka [JOK
(cucTemaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS https://m.edsoo.ru/ff0d23dc
OpPraHWYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | bubnuoreka [JOK
TOMOJIOTUYECKUH PsJT https://m.edsoo.ru/ff0d26ca
5 MertaH u 3TaH — OpocTeuIre | bubnuoreka [JOK
NPEACTABUTENMN AJIKAHOB https://m.edsoo.ru/ff0d28c8
. bubnunoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 i
https://m.edsoo.ru/ff0d2a6¢
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE | bubnnoreka [JOK
NPEACTABUTENMN AJIKEHOB https://m.edsoo.ru/ff0d2be8
2 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
9 Anxanuensl. byranuen-1,3 u | bu6mmoreka [JOK

MeTunoyraaues-1,3. Ilonyuenue

https://m.edsoo.ru/ff0d2d50




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

bubmmoreka [{OK

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
. https://m.edsoo.ru/ff0d2eae
MPOCTEHIINI MPECTAaBUTEh ATKUHOB
1 Beluncienus 1o ypaBHEHUIO XUMHYECKOU bubnuorexa [JOK
peakuuu https://m.edsoo.ru/ff0d323c
2 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://m.edsoo.ru/ff0d350c
13 I'eneTnueckas cBsi3b yrieBOJA0OPOIOB, bubnuoreka [JOK
MPUHAUISKAIIUX K pa3IUYHBIM KJIaccaMm https://m.edsoo.ru/ff0d5230
IIpupoaHbIe HCTOYHHUKU YIIIEBOIOPOIOB:
PHPO/HLIE o P Bu6mmorexa IJOK
14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
.. https://m.edsoo.ru/ff0d37fa
HeTh ¥ MPOAYKTHI € TepepadoTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:
bip N o P bu6moreka [IOK
15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
N https://m.edsoo.ru/ff0d3al6
HeTh ¥ MPOAYKTHI e€ epepaboTKH
16 KonTtponbHas padoTa mo pasaery
«YTaeBoaopoab»
17 [IpenenbHble OJIHOATOMHBIEC CIIUPTHI: bubmuoreka [JOK
METaHOJI U 3TaHoJ. BojgopoaHas cBs3b https://m.edsoo.ru/ff0d5708
13 MHOroaroMHbl€ CIUPTHI: ITUICHIIUKOJIb U bubnunoreka [JOK
TIIULEPUH https://m.edsoo.ru/ff0d3f34
19 @DeHOoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKHE U bubnunoreka [JOK
XUMHUUYECKHE CBONCTBA, MIPUMEHECHHUE https://m.edsoo.ru/ff0d40c4
20 Anpaeruapl: GopMalbIAerUa U alleTalbIeTU . bu6nuoreka [IOK
AnetoH https://m.edsoo.ru/ff0d4290
)1 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE bubnunoreka [JOK

KHCJIOTBL: MypaBbUHAA U YKCYCHAsA

https://m.edsoo.ru/ff0d448e




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBI»
3 CreapuHoBas U OJICMHOBAsI KUCIIOTHI, KaKk bubnuorexa [JOK
MIPEICTAaBUTENH BBICIIMX KAPOOHOBBIX KMCIOT https://m.edsoo.ru/ff0d497a
24 MpbUia Kak COJIM BBICIIHX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, HX MOOIIIEE JCHCTBHE https://m.edsoo.ru/ff0d4790
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
$utp P A bubmmoreka [{OK
25 KapOOHOBBIX KUCIOT. [ 'MpOsIN3 CII0KHBIX
https://m.edsoo.ru/ff0d4c4a
3¢upoB
26 JKupsr: runposns, npuMeHeHue, bubnuoreka [IOK
OuroJIoTHYECKasi pOJIb )KHUPOB https://m.edsoo.ru/ff0d4ae2
VYrieBoapl: cocTaB, KiIacCupUKAITHsI.
N bubmuorexa [JOK
27 Baxueiinme npencTaBuTeNu: II0K03a,
https://m.edsoo.ru/ff0d4dd0
(dbpykTo3a, caxapo3a
)3 Kpaxman u nemirono3a Kak NpupoHbIe bubmuorexa [JOK
MOJUMEPHI https://m.edsoo.ru/ff0d4dd0
KonTtponbHas padoTa mo pasaery
29 «Kucnopojacoaepaiiyue OpraHn4ecKue
COCTMHEHUS»
bub e OK
30 AMUHBI: METWJIAMHUH U aHUJIUH nommotexa I
https://m.edsoo.ru/ff0d4dd0
AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE
bubmuoreka [JOK
31 OpraHUYEeCKUE COCUHEHUS, UX
https://m.edsoo.ru/ff0d4{42
Oouosnorudeckoe 3Hauenue. [lentuabt
1 benku kak npupoHbIe bubnuoreka [IOK
BBICOKOMOJIEKYJIAPHBIE COETUHEHUS https://m.edsoo.ru/ff0d542e
3 OcCHOBHbIE IOHATHUSL XUMUHT

BBICOKOMOJICKYJIAPHBIX COCIUHEHUHU




OcHoBHEIC METOJbI CHHTC3a

. bubnuorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
https://m.edsoo.ru/ff0d5708
[InacTmacchl, kKayqyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHHUE

11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl

| XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS | bubnuorexa [JOK
KOH(uUTyparus aToMoB https://m.edsoo.ru/ff0d587a
[Tepuonnueckuii 3akoH u [lepuoanueckas

) chcTeMa XUMHYeCKuX 3yemMenToB JI. W. 1 bu6moreka [IOK
MeneneeBa, ux CBsI3b C COBPEMEHHOM https://m.edsoo.ru/ff0d59e2
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX JJIEMEHTOB M UX COETMHEHUH 1O

3 rpyImaM U nepuojaM. 3HauYCHUe | bubnuoreka [IOK
NEPUOJUYECKOTO 3aKOHA U CUCTEMBI https://m.edsoo.ru/ff0d5b40
xuMuueckux 3aeMmeHToB .. Meneneena B
Pa3BUTUHU HAyKU
Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€

. bu6mmoreka [JOK
4 BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJCHTHOM 1
https://m.edsoo.ru/ff0d5eba
cBs3u. Bonopoanas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.

5 Crenenb okucneHus. Bemecra | bubmuoreka [JOK
MOJIEKYISIPHOTO X HEMOJIEKYIISIPHOTO https://m.edsoo.ru/ff0d6342
CTPOEHHUS

6 [lonsarue o aucnepcHbIX cucreMmax. MicTunHbie 1 bubnunoreka [JOK
Y KOJUIOMJHBIE pacTBOpbl. MaccoBas 10 https://m.edsoo.ru/ff0d664e




BEILIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e

Knaccugukamums XuMHUECKUX peakuui B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHNS YJHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

bubmmoreka [{OK
https://m.edsoo.ru/ff0d67ca

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpoiHOM moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYCCKUX BEIICCTB

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0dfee2

12

OKHUCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 006 37eKTPOIM3€E PacIUIaBOB U
pacTBOpPOB coneit

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XUMHUYecKux >nemeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9as50




METAJ1lJIOB

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P

bubmuoreka [JOK

15 .
HAIPsKECHUN METAJLIOB https://m.edsoo.ru/00ad9cb2
XUMHYECKHE CBOMCTBA BAKHEHIIINX METAIJIOB
. . . . bubnuorexa [JOK
16 (HaTpUii, KM, KAJIBIIMI, MarHUH,
. . https://m.edsoo.ru/00ad9ela
ATIOMUHHI) U UX COCTMHEHUM
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubmmoreka [IOK
COCAUHCHUI https://m.edsoo.ru/00ad9ffa
13 XuMHUYecKrue CBOMCTBA IIUHKA, JKeJie3a U UX bubmmoreka [{OK
COCAUHCHUHU https://m.edsoo.ru/00ada52c
[IpakTnueckas padota Ne 2. "Pemienue
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metaup»"
Hewmeramnsl, ux nonoxxenue B [lepuoandeckoi
bu6mmoreka [IOK
20 CUCTEME XMMHYECKUX 3yieMeHToB /I, W.
https://m.edsoo.ru/00ada342
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYeCKre CBOMCTBA HEMETAIIIOB.
21 AmtoTponsi HeMETauIoB (Ha IpuUMeEpe bubmmorexa [TOK
P P P https://m.edsoo.ru/00adabbc
KHCIIOpoa, cephl, (hochopa u yriepoaa)
2 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX bubnuoreka [JOK
COEOUHEHNN https://m.edsoo.ru/00ada824
3 XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux bubmuoreka [JOK
COEUHEHUN https://m.edsoo.ru/00ada96e
24 XHUMHUUYECKUE CBOMCTBA yriiepoa, KpeEMHUS U bubmuoreka [JOK
HUX COeIUHEHUN https://m.edsoo.ru/00adaab8
)5 [IpuMmeHeHne BaKHENIINX HEMETAIOB U UX bubnuoreka [IOK
COEIMHEHUN https://m.edsoo.ru/00adac34
26 O06o01eHre U cucTeMaTr3arys 3HaHUH 110




Tteme «Hemeramiey. Beruncinenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"Hemeramasr"»
)% KonTtponpHas padoTa no teMam «MeTaib U |
«Hemerammbny
29 Heoprannueckue u OpraHuyeCcKue KUCIOTHI. | bubnuoreka [JOK
Heoprannueckue 1 OpraHM4ecKrue OCHOBAHMS https://m.edsoo.ru/00adb076
AMdoTepHbIE HEOpraHUYECKUE U
30 OpraHnuveckue coeAuHeHus. [ 'eneTnueckas 1 bu6moreka [IOK
CBA3b HEOPraHNYECKUX U OPraHNYECKUX https://m.edsoo.ru/00adb076
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,
31 SHEPTEeTUUYECKON U MUIIEBON OE30TTaCHOCTH 1 Bubnmorexa [IOK
P B : https://m.edso00.ru/00adb486
Pa3BUTUHU MEIULINHBI
IIpencrasnenus 00 O0MMUX HAYYHBIX
P i bu6mmoreka [JOK
32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
. https://m.edsoo.ru/00adb33c
Ba)KHEHUIIIMX BEILIECTB
bubnuoreka [JOK
33 YenoBek B MUPE BEIIECTB U MaTEPUAJIOB 1
https://m.edsoo.ru/00ad9cb2
bub6 K
34 XuUMUS U 3I0pOBBE YEJIOBEKA 1 nbmmotexa [0
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumusi, 11 xmacc/ Tabpuensn O.C., OctpoymoB W.I'., CmankoB C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue
Xumus, 10 xmacc/ Tabpuensn O.C., OctpoymoB W.I'., Cmankor C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
Mertoaudeckoe nocodue k yueOHukam O. C. I'aGpuensna «Xumusi. bazoblii
ypoBeHby». 10—-11 xmaccel/ / O. C. I'abpuensn, C. A. Cnaakos., AKITMOHEPHOE

obmectBo «M3naTenscTBO «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPChBI CETH
HMHTEPHET

https://gogov.ru/login/fgis-myschool
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