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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeJHEro oO0mero oo0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencraneHubix B DenepanbHOM  rocyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yuyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHH «CTparerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTerud o0yueHus, BOCIIUTAHUS U Pa3BUTHs, 00yUaIOUIUXCs CpeICcTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHus, pPe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MoJIy4aeMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloOM pealu3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHONIICHUS K CBOEMY
3M0pPOBBI0O M TpUpPOJHOW cpene. Peamnsyercs xumuueckoe o00OpazoBaHUE
00y4aroUIMXxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHeuu@uKd HAyKd XUMUHU, €€ 3HaueHUs B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eneil M MPUHLHUIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAaHHUS



BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHUpPa, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYA C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaMpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0OPOBbSI.

B cootBercTBHM ¢ OOmMMM NEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TIpeAMeTa  «XUMHS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHWM U3 OOIIEd XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTH PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpEeeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCcKOil XUMHUM BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero o0Opa3oBaHUs
TeOpeTHYeCKUii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMUSD» O0y4YaromuMCsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYCHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKHX U METOJOJOTMYECKUX MO3ULUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a01Iel 10 O0BSACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHU COJEpP’KaHUSA, HMEIOIKUMH KYJbTYPOJIOTHYECKUH U MPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENBHOW M MPAKTHUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNA XUMHH, TOMOTaloT
BBIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUs MHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4d. B 1enom coaepkanue yueOHOTO
npenMera  «XUMHUS»  JTAaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00Yy4aroOIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAaHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUNM MYyTEM SKCHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEUYMM MEXIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobeM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUs M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEpPCATbHBIX Y4eOHBIX JEWCTBUH, UMEIOMMUX 0a30Boe 3HAYECHUE IS
pa3IMYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku MHPOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITA TPAKTUIECKOM
U HCCIIE0BATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUHU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJMYECKOM TOYKHM 3pPEHHUS TAKOM MOAXOJA K OMNpEIeiCHUI0 IeNel u3ydeHus
npeaMeTa SBISIETCS. BIIOJIHE OMPaBIaHHbBIM.

CornacHO JaHHOW TOYKE 3PEHUs TJABHBIMHU LENSIMH H3Y4Y€HHUS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BakHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIOUYEBbIC MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e Ppa3BUTHUE YMEHHU M CIIOCOOOB JICATEIILHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUEM  TMPABUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTEepUCTHKA Iele U 3a1a4 u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CerojHs B
NpernojaBaHid  XUMUM B OOJbIIEd  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE Cojep aHusi OOydeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUW, a (YHKIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOUN KU3HU
JUTSL pEeIICHUS] TPAKTUIECKUX 3a/1a4.

B cBf3uM ¢ 9TUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAUYEHUE MPUOOPETAIOT TAKKUE LIETU U 3a/1a4M, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalHUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIMSHUS BELIECTB M XUMHYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN 00yUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHUYECKOTO COIepKAHUS;

(opMHpOBaHUE U pa3BUTHE Y OOYHAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydamomuxcsd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TI00ANbHBIX HpoOsieM
PaAIMOHANILHOTO MPUPOIOTNOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe MNPUOOPETEHUS OIBITA
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW [JIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsSX, CBA3AHHBIX C XMMHUUYECKUMHU SIBIICHUSMHU.

B ydeOHOM mnaHe cpenHero o0Imiero oOpa3oBaHUs MPEAMET «XHUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpenMeTHOM obOnactu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHHUS OpPraHHYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupuKaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CucTeMaTuyeckas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHWYECKUX BELIECTB, HAOIIOJECHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN AaJKaHOB: (U3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAllUU, OKHCICHUS H
MIOJINMEPU3ALIMH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beHszoin: coctaB, cTpoeHHe, (PU3NYECKHE M XUMHYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHnue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAIICKANMMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), nuponus. IlpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIaCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnlie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIH).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (peakIMud C aKTUBHBIMH MeTajjlaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIIa U 3TaHOJIa HA OPraHU3M YeJI0BeKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJULEPUH: CTPOEHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBAa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha
Opra’usM 4enoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

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

Anpnerunpl U kemowuwvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pU3MuecKre U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUe U IpUMEHEHHeE.
CreapuHOBasi W OJIEMHOBAas KHUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

Cnoxuble >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['mapomnus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl:  cocTaB, KiIacCHU(pUKalUMs ~ YrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCAaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), oxucienne ammuadHbpIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30Mep TITIOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Henono3bl. Puznueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPAILLECHUN:
npoBeJieHne, HaOJII0JIEHHEe W ONMHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmeicTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIECTBA WM MPOJYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkaliie OpraHuuecKue CoeIMHEHNUS.

AMUHOKHUCTIOTBHI KaKk aM(OTepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe riauiuHa). buonorudeckoe
3HauYe€HWE aMUHOKUCTOT. [lenTusl.

benku kak mpupoaHBIE BBHICOKOMOJIGKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallis, KaUeCTBEHHBIC PEaKIMU Ha OeIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YYEHHMsS BEIIECTB M WX IPEBPAILECHMIA:
HaOJII0/ICHNE U OMKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKY ISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEPU3ALMS U IOJTUKOHACHCALHS.

OKCHEpPUMEHTAJIBHBIE METOAbl HM3YyYEHHs BEIIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MexXnpeagMETHBIX CBSA3EH IIPU U3YYEHUU OPraHUYECKON XUMHUMU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO61Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEpruUs, Macca, aroM, DJIEKTPOH, MOJEKyIa,
DPHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMbIE, TOTIIMBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO MUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

XuMudeckud snemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOICTB XHUMHYECKHX SJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJAPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHU M. Homenkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJaccaM.

Xumuueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

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

DnekTponautnyeckas auccornuanus. CuinbHbIE U ciabble anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
neMoHcTpanusa Taomui «llepuoauueckas cucrema XxumMudeckux snemerTos J1. U.
MeHnneneeBay, W3ydeHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe AEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACICHNE CPEbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO WHIMKATOpA, pEeaKIud HWOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACYETHI C MCIIOJb30BAHUEM MOHATHS «MACCOBAs
JIOJISI BEILIECTBAY.

Heopranuuyeckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHU.



Meramusl. Ilonoxenune metramnoB B Ilepuoanyeckon cucreMe XUMHUYECKUX
sanementoB JI. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aTomoB MeTasuioB. O6mue ¢uznyeckue cpoiicTBa MetaioB. CIulaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalui, KalblIUMH,
MarHui, aJlfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUus: MeTayuioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWE M OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4yHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTe€puaibl, KpPacKd, CTEKIO, KEpaMHKa,
Matepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJlbl, OPraHUYECKUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObITOBOM XUMHUU
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanmmst MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUH oOOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALKA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaILl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS ITPOI'PAMMBI 10 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOLIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESITENBbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€ANMHCTBE Y4Y€OHONW M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4YaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUs, JOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY H HAy4YHOMY HACJIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IMOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEJICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUU 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMu B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCJIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIMAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUUEeCKOMY M3YYEeHHIO Mpodeccuil pa3auyHoOro pojia, B TOM
YuCjie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIATrONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAHHS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM poOJU B
CO37aHUM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXIOTO UJICHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJISl aHaJIu3a U OOBSACHEHMs SIBJICHUI OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XWMHYECKHE 3HAHMS JJIs
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCuoHATIbHOM
JeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS dbopmupoBaHUs MUPOBO33PECHUS oOyyaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyUHbIE MOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(PUKY METOJI0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBJIICHUE,
Ipoliecc, CUCcTeMa, HaydHbId (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COLIMAIBHON KOMITETCHITUU 00YyJaroInXCs;

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

MeTtanpeaMeTHble Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JNICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEJbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3HUpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3ajaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH X B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIsi OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJIeHHs (MHAYKTUBHbBIC, JCAYKTHBHBIE, TIO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOCIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX MU MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKIuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIB30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIUpOBAThH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TIPOEKTHOMU
JESTENBHOCTH, TMPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BHUIOB U (HOpM
MPEJICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEYNUBOCTb;



dbopMynupoBaTh 3alpOCHl U MPUMEHSTh PAa3IUYHBICE METOJbI MPHU MOUCKE U
orObope wuHpOpMaIUMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  MPEICTABICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TarpamMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KayeCTBE CpeACTBAa Mpu pabore c
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYJIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIbHO BBIMIOJTHCHHS TTPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMH.

OBi1ajleHUe YHUBEPCAIbHBIMH PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJlaraéMblii  alllTOPUTM JEHCTBUH TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BBIOMpaTh Haunbosee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XAMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM



npuposbl, B (DOPMUPOBAHUM MBINUJIEHUS H  KYJIbTYpbl JHUYHOCTH, €€
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUUECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajauKal, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJIepKalllie COEIUHEHHs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKUE 3HAHUSI,
JeXaliue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHWX BEIIECTB B OBITY H
PAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XWMHUYECKHX PEaKIIHid,
M3rOTaBIIMBATh MOJIEIN MOJEKYJl OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJIC)KHOCTh HM3yYEHHBIX
OpraHUYECKUX BEUIECTB IO HUX COCTaBy U CTPOEHUIO K OINpEeAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTMEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaNbIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€ApPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJITi0a03a, TIUINH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTL YMEHHUS TPUMEHSATH TOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, JTWUJIEH, MPOMWJIEH, AalleTHUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), UJUTFOCTPUPOBATh T€HETUYECKY IO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIONIMX XHMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
PaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepabOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiuu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHSATUS pEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIlCHHS C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO J1aO0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUsI OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYEeCKUX
BEIIECTB, JCHATYpaIis OCIKOB NMPU HArPEBaHWU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHHKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT, ~ YMEHHMH  coOMIOAaTh  MpaBWIa  KOJIOTHYECKU
LeJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT Ha mpuMmepax CrocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsi 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIeNbIX W Cia0OBUIAIIMX OOYyYaroUUXCs: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIuh, XMMHUUYECKOE PABHOBECHE), TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJOTMYECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCITOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTb YMEHUW BBISBISATH XAPAKTEPHbIE MNPU3HAKU MOHITHIA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAS CO/A, MIUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJC€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHAsI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOIO BellecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K ONpeneiEéHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIECTBAa — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKphIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
N. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATU3UPYIOLYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb DSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX d1eMeHTOB 1—4 mnepuonos Ilepnoanyeckoil CHUCTEMBI
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKUX JJIEMEHTOB U UX COCIUHEHUN
0 mepuojiam u rpynmam llepuonndyeckon cucteMbl XUMHYECKHX 3y1eMeHTOB 1. U.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (ONHCHIBaTh)  OOIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUMX  BEUIECTB  PA3JIUMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU II0
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy pearupyrouiux BELIECTB, TEIJIOBOMY
3 deKTy peakiuu, W3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTMMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c()OPMHPOBAHHOCTh YMEHHUW COCTABIIATH YPABHEHUS PEAKUUN PpPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YYUThIBast
YCJIOBHS, ITPY KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;



c(hOpMUPOBAHHOCT, YMEHUN TPOBOJAUTHL PEAKIMH, MOJATBEPKAAIOIINE
KAaYECTBCHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHHMH pPACKpPhIBaTh CYIIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEaKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBIIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIMX HAay4YHBIX MPUHIUINAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIYUCICHUS C HCIIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA MM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOroO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEIIECTB, ITPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUN COOJIIOAATH MPaBHJIa MOIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHHEM, a TakKe IpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHU C MHCTPYKIIUSIMH IO BBHITIOJIHCHHUIO JIA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATh M BBHIMOJHITH XUMHUUYECKHUUN
AKCIIEPUMEHT (pa3jioKeHHE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONPEJNICJICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIWKATOpa, BIMSHUC PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamae» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000pPYI0BAHHUEM,
MPEACTABIATh PE3YIbTATBl XHMHYECKOT'O0 DJKCIEpUMEHTa B (QopMe 3amucu
YPaBHCHHIH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
WHpOpPMALIMIO, TOJydaeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHHUKauu, UHTEpHET U IpyTrux);



chOpMUPOBAHHOCT, ~ YMEHHMH  coOMIOAaTh  MpaBWIa  KOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax CcrocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSIThL 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYarOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
HaunmeHnoBanue KojaundecTBO 4acoB
Ne DJlIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM Kontpoubnsbie | IlpakTHueckue
n/n Bcero pecypcsl
NporpamMmbl padoThI padoTsI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoin _
https://resh.edu.ru/subject/lesson/6149/start/170388/
xumun. Teopus cTrpoeHus
1.1 OPraHNYECKUX 3
p . https://resh.edu.ru/subject/lesson/4823/start/150933/
coequHeHui A. M.
byrneposa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
[IpenenvHbie )
https://resh.edu.ru/subject/lesson/6151/start/149993/
2.1 YTJIEBOIOPOIBI — 2
AJIKaHBI
Henpenenbubie )
https://resh.edu.ru/subject/lesson/5412/start/212563/
2.2 YTJI€BOIOPOIBI: AJTKCHBI, 6 1
aJIKaJINCHBI, aJIKUHBI
https://resh.edu.ru/subject/lesson/4775/start/150494/
53 ApoMaThdeckue 5
' YIJIEBOI0POIbI
[IpupoHbIe HCTOYHUKHI )
https://resh.edu.ru/subject/lesson/6148/start/170461/
2.4 YII€BOJOPOJOB U UX 3 1
nepepaboTka
Hroro no paszneny 13




Paznen 3. Kucnopoacoaep:xanye opranu4eckue coeJuHeHn s

3.1 Cruptel. @enomn 3

https://resh.edu.ru/subject/lesson/4769/start/150550/

Anpnerunpl. Kap6oHOBEIE

https://resh.edu.ru/subject/lesson/5727/start/150577/

3.2 KACIOTEL CIIOKHBIE 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
3upHI
https://resh.edu.ru/subject/lesson/6150/start/150687/
3.3 YrneBoasl 3 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro mo pazmeny 13

Paznen 4. A30Tconep>lcaume OpraHu4e€CKue COCIMHECHUSA

AMUHBI. AMUHOKHCIIOTEL.
4.1 3
benxu

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/6296/start/212589/

Hroro mo pazueny 3

Pa3znea S. BoicokoMoJieKyJIsIpHbIe COeTUHEHUS

[Tnactmaccel. Kayayku.

https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/

51 Bomokua 2 https://resh.edu.ru/subject/lesson/4777/start/170536/
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34 5

I10 ITPOT'PAMME




11 KVIACC

HaumenoBanue KoaugecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoubnusbie | IlpakTuueckue
n/n Bceero pecypcnl
NPorpamMmbl padoTsI padoTsI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U https://resh.edu.ru/subject/lesson/6479/start/150989/
11 [Tepuonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6332/start/151021/
XAMHYECKNX DJIEMEHTOB
. Y. MenneneeBa
o T —— https://resh.edu.ru/subject/lesson/5911/start/151053/
1.2 p ’ 4 https://resh.edu.ru/subject/lesson/5581/start/151081/
MHuoroo6pa3ue BenecTn
https://resh.edu.ru/subject/lesson/4938/start/151107/
1.3 XUMHUYECKUE PEAKIINU 6 1 1 https://resh.edu.ru/subject/lesson/5912/start/92791/
Hroro mo pazgeny 13
Paznea 2. Heoprannyeckasi XuMus
https://resh.edu.ru/subject/lesson/3479/start/151187/
2.1 Meramist 6 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320
2.2 Hemeramnet 9 1 1 os:// [subject/ / / / /
23 CBs13p HEOPraHUYECKUX U 9 https://resh.edu.ru/subject/lesson/4960/start/151374/
' OpPraHUYECKUX BEUIECTB
Hroro no paszneny 17




Pa3zgen 3. Xumud u :KU3Hb

https://resh.edu.ru/subject/lesson/5452/start/150796/

3.1 XUMHS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KosmmmuecTBo yacos Hara
JJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer Kontpoubusbl | IlpakTuyecku | H3YYeHH pecypeni
n 0 e padoThl e padoTbl b
https://resh.edu.ru/subject/lesson/6149/start/1703
[Ipenmer 88/
OpraHUYeCKON XUMHUH,
? 1 https://resh.edu.ru/subject/lesson/4823/start/1509
€€ BO3HUKHOBEHHE,
33/
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpPraHNYEeCKHUX https://resh.edu.ru/subject/lesson/6149/start/1703
coequHennit A. M. 1 88/
Bbytneposa, e€
OCHOBHBIE TOJOKEHUSI
[IpencraBnenue o
Kiaccudukanuu
OPraHN4eCcKUX
BEIIECTB. _
https://resh.edu.ru/subject/lesson/4823/start/1509
Howmenknarypa
1 33/
(cucremaTudeckas) u
TpUBHUAJIbHbIE
Ha3BaHUS
OPraHu4eCKUX
BEIIIECTB
ANKaHEBI: cOCTaB U https://resh.edu.ru/subject/lesson/6151/start/1499
CTPOEHHE, 1 93/
TOMOJIOTUYECKHUM AT




Meran u 3TaH —

https://resh.edu.ru/subject/lesson/6151/start/1499

OPOCTCHUIIINE
5 p 93/
MpEeACTaBUTEIHN
AJIKAaHOB
https://resh.edu.ru/subject/lesson/5412/start/2125
AJKEeHBI: COCTaB U
6 . 63/
CTPOEHHE, CBOMCTBA
OTUJEeH U MPOIUIIEH _
. https://resh.edu.ru/subject/lesson/5412/start/2125
— TIpOCTEeHIIINe
7 63/
MpEeACTaBUTETHN
aJIKEHOB
[IpakTuueckas padota
8 Neo 1. «ITonyuenue
ATUJICHA U U3YYCHUE
€ro CBOMCTBY
AJIKaaueHBbl.
byraguen-1,3 u _
https://resh.edu.ru/subject/lesson/5412/start/2125
MeTuioyTaaueH-1,3.
9 63/
[Tonyuenue
CUHTETHYECKOTO
KaydyKa U PE3UHbI
ANKUHEL: COCTaB U
0CO0EHHOCTH
CTPOECHHUS, _
I OMOJIOTHHECKUi DA https://resh.edu.ru/subject/lesson/5412/start/2125
10 P 63/

AneruneH —
MPOCTEUILIHI
MIpe/ICTaBUTENb
AJKHHOB




11

Brrunciienus no
YPaBHEHUIO
XUMUYECKON PeaKLun

12

ApeHbl: 6eH301 1
TONY0J. TOKCHYHOCTh
apeHoB

https://resh.edu.ru/subject/lesson/4775/start/1504
94/

13

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAIMNX K
Pa3IMYHBIM KJ1accam

14

[Ipuponusie
HMCTOYHUKH
YTJI€BO0POJIOB:
MPUPOIHBIN Ta3 U
MOIyTHBIC He(PTSIHBIC
rasbl, HeTh U
MPOAYKTHI €€
nepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

15

[Ipupoueie
HCTOYHUKH
yIJI€BOIOPOJIOB:
MIPUPOIHBIN ra3 u
MOMyTHBIE He(TAHBIE
rasbl, HeTh U
MIPOJYKTHI €€
nepepaboTKH

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

16

KonTtponsHas padorta
0 pazaeny
«YTIIeBOJIOPOIBI»




[IpenenbHble

OJIHOATOMHBIE https://resh.edu.ru/subject/lesson/4769/start/1505
17 CIIUPTBI: METAHOJ U 50/
aTaHoJ. Bogopoanas
CBSI3b
MHoroaToMHbIE
18 CIIUPTHI:
STUJICHTIIUKOJIb K
TIUIEPUH
@DEHOJI: CTPOEHHUE
MOJIEKYJIBI, https://resh.edu.ru/subject/lesson/5727/start/1505
19 ¢buznueckue u 77/
XUMHYECKHE CBOIICTBA,
MIPUMEHEHHE
https://resh.edu.ru/subject/lesson/5727/start/1505
AJIbIETUIbI: 77/
20 dbopmanbaerun u https://resh.edu.ru/subject/lesson/4776/start/1506
arerajgbpIerua. AeToH 04/
OIHOOCHOBHEIE
npeaebHbIC
21 KapOOHOBBIC KHUCJIOTHI:
MypaBbHHAS U
YKCyCHas
[IpakTrueckas padota
29 Ne 2. «CpoiicTBa
pacTBopa yKCYyCHOM
KHUCIIOTBD)
23 CreapuHoBas u https://resh.edu.ru/subject/lesson/5952/start/1506




OJIEMHOBAsI KUCIIOTHI,
KaK MpeCTaBUTEIN
BBICITUX KapOOHOBBIX
KHCIIOT

24

Mpsuia kak conu
BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
nefcTBHE

https://resh.edu.ru/subject/lesson/5952/start/1506
31/

25

CnosxHble 3¢upsl Kak
MIPOU3BOJIHBIE
KapOOHOBBIX KUCJIOT.
I'maponus crnoKHbIX

3¢upos

26

Kupsl: runponns,
MIpUMEHEHHE,
OunosloruYecKasi pojb
KUPOB

27

VYraeBoibl: COCTaB,
Kiaccudukanus.
Baxwueitmme
MIPEJICTAaBUTEIIN
TJII0K033, PPYKTO3a,
caxapo3sa

https://resh.edu.ru/subject/lesson/6150/start/1506
87/

28

KanMEUI U I CJIII0J103a
KaK IIPUPOJHBIC
TOJIMMCEPBI

https://resh.edu.ru/subject/lesson/5413/start/1507
14/

29

KonTponsHas pabota
0 paszaeny
«Kucnopozaconeprxar




Y€ OpraHnYecKue
COETUHEHU S
AMUHEBI: METUJIAMUAH U
30 1
AHWINH
AMHHOKHCIIOTHI KaK
amQoTepHbIe .
- https://resh.edu.ru/subject/lesson/4743/start/1507
31 p 1 42/
COEIUHEHHS, UX
OMOJIOTHYECKOE
3gadenue. Ilentuant
https://resh.edu.ru/subject/lesson/4743/start/1507
benku xkak nmpupoiHbIe 42/
32 BBICOKOMOJICKYJISIPHBIE 1 https://resh.edu.ru/subject/lesson/6296/start/2125
COETMHEHNS 89/
OCHOBHBIC TIOHSATHS _
S https://resh.edu.ru/subject/lesson/6095/start/1508
33 1 23/
BBICOKOMOJIEKYJISIPHBIX
COEeqUHEHUN
OCHOBHBIE METOI5I
https://resh.edu.ru/subject/lesson/6152/start/1508
CUHTE3a
BBICOKOMOJIEKYIISIPHBIX 30/
34 . yip 1 https://resh.edu.ru/subject/lesson/4777/start/1705
COEIMHEHUN.
36/
IInacTtmaccsl,
Kay4yyKH, BOJIOKHa
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KouTpouabH
0 ble padoThl

IIpakTHyeck
ue padoTsl

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

XUMUYECKUI PJIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
MeHnaeneeBa, UX CBSA3b C
COBPEMEHHOM TEeOpHUEH
CTPOEHHMS aTOMOB

3aKOHOMEPHOCTH
H3MCHEHHS CBOMCTB
XHUMHYECKUX DJIEMEHTOB
U UX COEIUHEHNN IO
TpyIIaM U MepUoaM.
3HadeHHe
MEePUOIMYECKOTO 3aKOHA
M CHCTEMBI XUMHYECKUX
anemenToB /..
MenneneeBa B pa3BUTHH
HayKu

Crpoenue BemecTna.
XuMuueckas CBsI3b, e
BHU/IbI; MEXaHU3MBI




oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOC
Tb. CTEIIEHb OKUCIICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUS

[Tonatne o gucnepcHBIX
cucremMax. MIcTuHHEBIE U
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas gomis
BEIIECTBA B PaCTBOPE

https://resh.edu.ru/subject/lesson/4939/start/151
134/

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'eneTuueckas cBSI3b
HEOPraHMYECKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccuduxkanus
XUMHUUYECKHX PEaKLuil B
HEOpPraHu4eckoi u
OpPraHU4ecKOi XUMHUU.
3aKOH COXpaHEHHUs
Macchl BEILECTB; 3aKOH




COXpAaHEHUA U
MPEBPALLECHUS SHEPTUU
NP XUMHYECKUX
peaKuusx

CKopocCTb peaxiuu.
OOpaTumble peaxkiuu.
XHUMHYECKOE
paBHOBecHe

10

[IpakTnueckas pabora
Ne 1. «Bnusinue
pa3nu4HbIX (DaKTOPOB Ha
CKOpPOCTh XUMHYECKOU
peaxkuum»

11

DIIEKTPOJIUTHYECKAS
nucconmanms. [loastue
0 BOJIOPOJTHOM
mokaszatene (pH)
pactBopa. Peakuuu
HOHHOI'0 OOMEHa.
IMuaponus
OPraHUYECKHUX U
HEOPraHMYECKHX
BEIIECTB

https://resh.edu.ru/subject/lesson/5912/start/927
9y

12

OkucIuTenpHo-
BOCCTaHOBHTEJbHBIE
peakuuu. [Tonstre 00
JIEKTPOJIN3E PACILUIABOB
U PaCTBOPOB COJIEU

13

KonTponrHas pabota o




pasneiy
«Teopernyeckue
OCHOBBI XUMUN»

Mertamibsl, X
MOJIO)KEHHUE B
[Tepuonnueckoi
CHUCTEME XUMUYECKUX
anemenTtoB /. W.

https://resh.edu.ru/subject/lesson/3493/start/151

14 213/
Meuneneesa u
0COOEHHOCTH CTPOEHHUS
aromoB. O01He
(uznueckue cBoicTBa
METaJIJIOB
https://resh.edu.ru/subject/lesson/4961/start/151
293
CnnaBbl METAJIOB. 293/ _
. https://resh.edu.ru/subject/lesson/3523/start/1511
DIIEKTPOXUMHUYECKU I
15 . crii 61/
1T HAIIPSHKECHUI
P p https://resh.edu.ru/subject/lesson/3479/start/151
METAJIOB
187/
XUMHUYECKHE CBOUCTBA
BaYKHEHIIINX METAJIIOB _
(Harpuii, Kanuii https://resh.edu.ru/subject/lesson/5814/start/151
16 P 2 . 239/
KaJIbIIMI, MarHui,
ATFOMUHHK) U UX
COEIUHEHNN
XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/3534/start/151
17 XpoMa, MeJI1 U X 266/

COEIMHEHUN




18

XMUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
coeqUHEHNN

19

[IpakTuyeckas pabora
Ne 2. "Perienue
AKCIIEPUMEHTAITBHBIX
3a7a4 1o TeMe
«MeTtais»"

20

Hemerannsl, ux
MOJIOXKEHHUE B
[Tepuoanueckoit
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
Menneneea u
0COOEHHOCTH CTPOCHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151
320/

21

®u3nuecKue CBOMCTBA
HEMETaJJIOB.
AnnoTponus
HEMETaJIJIOB (Ha
puMepe KUCIopo/ia,
cepsl, hocopa u
yriaepoja)

22

XUMHAYECKHE CBOMCTBA
rajoreHoB, CEPbl U UX
COEIMHEHUN

23

XMUMHYECKHE CBOUCTBA
a3oTa, pocodpa u ux
COeIUHEHUU

https://resh.edu.ru/subject/lesson/5913/start/151
347/




24

XMUMHYECKHE CBOUCTBA
yriepojia, KpeMHHsS U UX
coeqUHEHNN

25

[Ipumenenne
BAXXHEUIINX HEMETAJIOB
U UX COeIUHEHUN

26

O06o00menue u
CUCTEMAaTH3aIis 3HAHUH
o Teme «Hemeramnny.
Breraucnenns mo
YpaBHEHUSAM
XUMHUUYECKUX PEAKINi 1
TEPMOXUMHUYECKHE
pacd€Thl

27

[IpakTuueckas padota
Ne 3. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
"HemeTtanabl'»

28

KonTtponpHas padoTa no
TeMaM «MeTaJuieD) U
«HemeTamis»

29

HeopraHI/IquKI/Ie n
OPraHu4CCKuUC KUCJIOTEI.
HeopraHI/IquKI/Ie n
OpraHu4YeCKuc
OCHOBaHUsA

30

AmdorepHbie
HEOpraHu4eckue u

https://resh.edu.ru/subject/lesson/4960/start/151
374/




OpraHHYECKHe
COEIMHEHMUS.
/T'eneTnyeckas CBS3b
HEOPraHUYECKUX
OpPraHMYECKHUX BEIIECTB

31

Pons xumun B
oOecrneueHN
9KOJIOTHYCCKOH,
SHEPreTUYECKON U
MMUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEUIIHHBI

32

[IpencraBnenus 06
00X HAyYHBIX
MPUHIUTIAX
IIPOMBIIIIEHHOTO
MOJIYYCHHS] BAXKHEHUIIINX
BELIECTB

https://resh.edu.ru/subject/lesson/3514/start/

33

YenoBek B MUpE
BEIIECTB U MaTepHaiOB

https://resh.edu.ru/subject/lesson/3504/start/151
485/

34

XUMUS U 3JJ0pOBbE
YyeJoBeKa

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







YYEBHO-METOJANYECKOE OBECIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 10 kmace/ Tabpuensia O.C., OOmEecTBO ¢ OTpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

* Xumus. 11 kiace. YueOnuk a1 001eo0pa3zoBaTeabHbIX yUpekaeHui. ba3oBbiil ypoBeHb -
Pymszutuc I'.E., ®enpaman @.I'. U3narensctBo — M. IIpocsemenue 2021

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Beenute 1. O.C.I'abpuensH, I'.I'.JIsicoBa «Xumus Meroanueckoe nocodue — 0a30BbIil ypOBEHbY
- M.: Ipoda 2022 ron.

2. O.C.I'abpuensua, N.I'.OctpoymoB, «O0mas XuMusi B TeCTaX, 3aJa4ax, ynpaxHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KouTposbHbie 1
MpOBEpPOUHbIe paboThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHas kaura aist
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, ['.I'.JIpicoBa, A.I".Brenenckas «Xumus 11 knacc: HactonbHast kHura 11s
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, M.I".OcTtpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenucoa «Xumus 11 kimacc moypounsie miansl mo yaeonuky O.C.I"abpuensHa,
I".I".JIercoBoii» - Boarorpamy Yuurens 2018ro.

8. M.A.Pa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensH, N.I".ocTpoyMOB « XMMHUYECKHI SKCTIEPUMEHT B TIKoJIe 11 kmacey; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Brenaute _ Bemurenannsichttp:// www.chemnet.ru ['azera «Xumus» u callt ans yaurens «51
Uy Ha YPOK XUMUUN

http://him.1september.ru Eaunas xomnekmus LIOP: [IpenqmeTHas koyekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komnekuust Poccuiickoro o61ieo6pazoBaTeibHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMus: 31€KTPOHHBINA y4eOHUK IS CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMUH: 3JI€KTPOHHBINA y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KoJIeK: XUMUSI

http://www.chemistry.ru JlucraHinoHHasi OMMMIHAA 10 XUMUHU: TETEKOMMYHHKAI[HOHHBII
00pa3oBaTeNbHBIN MPOEKT
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