MWHWCTEPCTBO MNPOCBELLEH/A POCCUNCKOW ®EAEPALINN

MWHUCTEPCTBO 06pa3oBaHNA U MONOAEXKHON NOSIUTUKM
CBep/10BCKOWN 061acTu
YnpasneHne 06pasoBaHns agMUHUCTPaLMN HYKHECEPTMHCKOIO
MYHULMNAIbHOIO paioHa
MKOY COLL Ne 1 r. HuxHue Cepru

PACCMOTPEHO COI'MACOBAHO YTBEP

CoBeTom obyyatowmxcs  Negarornyeckum avpe

n CoBeTOM poauTenei coeeTom MKOY COLU CO P
Nol r. HmkHue Cepru % .

3onoTunHa HO.B.

Mpotokon Ne 23 ot «31» AmoceHKo M.B. MapTbsiHoBa E.B.

mapTa 2023 1. MpoTtokon Ne 24 oT «30» Mpuka3 Ne 46 0T «3» anpens
mapTa 2023 T. 2023 T.

PABOUAS MPOrPAMMA
(ID 380374)

yuebHOro npegmeTta «Xumusi. 5azoBblii yPOBEHb»

ansa obyvarowmxest 10-11 knaccos

HwmxHue Ceprun 2023



HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTrpaMMbl CPEJAHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbXx B DengepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yuyeOHoro mpeaMera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peanu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OIpPEAeSICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJbTaTOB OOy4YeHHs M TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, oJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS. HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peamusyercss xumuueckoe o00Opa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU yueOHOTro
npeaMera  «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UK HayKd XUMHM, €€ 3HAYCHUS B
NO3HAHUM TPUPOABI U B MaTepUaIbHOW XU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1elell M NPUHLHUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpPaeT 0coOyi0 pojb B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUATBHOUN KYIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POopMUPYETCS B XMMHHM Ha OCHOBE IOHHWMAaHHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C IPYTMMHU €CTECTBEHHBIMH HAayKaMu, XUMHUsI CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHS KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON OE30MaCHOCTH M OXPaHbI 3JJ0POBbSI.

B coorBercTBUM ¢ OOHmMMU TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu  mipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OO0Imas M HEOpraHUYECKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTraHMYECKON XUMUHU (C BKIIOUCHHEM 3HAHUW W3 OOIIelH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npenMera O00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHsS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUM XUMUHU.

CtpykTypa coaepxaHusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K U3y4eHHI0 Yy4eOHOro Marepuana # oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  DPAa3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHMX U 3JIEKTPOHHBIX
Npe/CTaBIeHut 0 CcTpoeHuW BemecTB. CBeaeHUss 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIalOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs MEpPBOHAYAILHEIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl H3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKUA MaTeprall W (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O00ydarouMcesl MpEeAOoCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOIO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUYECKUX IMO3UIIUH,



riy0ke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAaxX M INPUMEHEHUH, a TAKXKE O XMMHMUYECKUX PEaKLUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
OpPYTMMHU HayKaMU, PACKPBIBAIOT €€ pPOJIb B IIO3HABATEIBHOW M IPAKTHUYECKOU
JESATENbHOCTH YENOBEKa, CHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH HMH(OpMALUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pELIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHuEe y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI MOHUMAaHUSA
¢unocopckux uien, TakMX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OSKCIEPUMEHTA U
pEelIeHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe pobsieM cOepekeHHs] SHEPTeTHUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHus 3agad  BOCHUTAHMS, Pa3BUTHUS U COLHAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsI M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEPCAJIBbHBIX Y4YEOHBIX JEMCTBUI, UMEIONMX 0a30BOoe 3HAYCHHUE JUIS
pa3MYHBIX BHUJOB JACSATEIBHOCTU: peUIeHHs NpobjieM, MOWUCKA, aHaau3a Hu
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U MUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOLIero 00pa3oBaHUs, IPH ONPEACTCHUH
COJIepKAaTEeIbHOM XapaKTEPUCTUKH LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpPMHpPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW N3y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



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

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKUX 3HAHUM Kak  BakHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE f3bIKAa HAyKH, YCBOCHHE M MOHUMAHHE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA ele U 3a7a4 u3ydyeHus
npeIMeTa B MporpaMMe o XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpefHero obmiero oopazoBanusi. CeroaHs B
NpernojaBaHud  XMMUKM B OOJbIIEH  cTermeHW OTHAAETCS  IPEeArnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOJiepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYYECHUs] 3HAHWI U NMPUMEHEHHS UX B PEaIbHOW JKU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LIS U 3a7a4H, KaK:

ajanTamus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOoBaHUE  WHTEUICEKTYyallbHO  PAa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYYarOIMIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIETEHIM), HUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE [JIs Ppa3IMYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOieM, TONCKa, aHam3a U 00paboTku WHbOpMAITIH,
HEOOXOUMBIX JUIsI TPHOOPETEHHUS ONBITa JCSITCIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe JJId OLEHKH C [O3ULUN
AKOJIOTHUYECKON O€30MacHOCTU XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawIuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJM B PEIICHUH TJI00abHBIX MPOOIeM
palMOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TIPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMETHOW 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO6r1ee yuciIo 9acoB, OTBEAEHHBIX ISl U3yUCHHs] XUMUHU, Ha 6a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKON XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MOsI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYecKUX BeulecTB. [omonorusi, wu3omMepus. XHMHUYECKas CBI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupuKaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C O0Opa3llaMu OpraHWYEeCKHMX BEUIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKHX BEIIEeCTB, HaOIOJIeHHEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTaHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psia. MeraH U 3TaH —
POCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuu 3aMenieHuss W TOPEHHUsI), HaXO0XKACHUE B MPUPOJE, IMOIYYECHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

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

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMINUN MpenCcTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOICTBA (peaklMy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UYECKME M XMMUYECKHE CBOMCTBA
(peakuuy TaJoreHupOBaHUS U HUTPOBAHUS), MOJyYeHUE U TpUMEHEeHUE. 10.1yon:
cocmas, cmpoeHue,  @Qusuyeckue U  XuMUYeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YII€BOAOPOAOB. lIpupoaHbiil ra3 M IIOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUHM, KaTaauTH4eckui), nuponu3. I[IpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMAacC, KaydyKOB M pE3UHBl, KOJUIEKLHMU
«Hedpte» n  «Yroap», MOIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIoreHONPOU3BOAHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnlie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (PEaklMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA U 3TAHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHUE MOJEKYJIbl, (GU3UYSCKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKLMH ), IOJYyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHEe CBOWCTBA (CBOMCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepU(PHUKAIIK), TOJyYeHUE U TPUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAsT KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(puUKauus — yrieBojoB  (MOHO-, JHU- U
noyiucaxapuipl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXXJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Hemnono3bl.  duznueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPAILLECHUN:
npoBeJieHne, HAaOMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemau(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkaliie OpraHuuecKue CoeIMHEHNUS.

AMUHOKHUCTIOTBHI Kak amM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTusl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OelKkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallis, KaUeCTBEHHBIC PEaKIMU Ha OeIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicoKOMOJIEKY ISIPHBIE COCAUHEHUS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUNA —
MOJINMEPU3ALMS U IOJTUKOHACHCALHS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHsI BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMUU B
10 kjmacce OCYIIECTBISETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIW3, CUHTE3, Kiaccu(uUKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEpruUs, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocepa, oOMEH BEUIECTB B OpraHU3MeE,
¢oTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepabl, TOpPHBIE MOPO/IbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUS,
MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmuueckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. DIJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacmpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIieHTHAsl HEMOJISIpHAS W TMOJIIPHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHoelil). BopopoaHnass cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBI.



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

[Tondatue o aucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJaccaM.

Xumuueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHWYECKONW XUMHHM. 3aKOH COXPaHEHHUSI MAcChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

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

OnekTponauTnyeckas auccoryanus. CuiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
neMoHctpanus Taosmn «llepuoandeckas cucrema XuMuueckux snemeHntoB J[. U.
MeHneneeBay, U3ydeHHE MOJEICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOCHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTalM3aTopa, ONpPEAeICHUE Cpelibl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHI C HCIOJb30BAHUMEM MOHATHS «MaccOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B llepuoamyeckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docchopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXXHENIINX HEMETAIUIOB U UX COCAUHEHUM.



Meramisl. Ilonoxenue meramuioB B [lepuoguyeckoil cucteMe XMMUUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTauioB. OOmue pusznueckue cBoiicTBa MeTauioB. CrijiaBbl METaIOB.
DIEKTPOXUMUYECKUI P HANIPSIYKEHUH METAJIOB.

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

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

ODKCNEPUMEHTANIBHBIE METOJbl M3YYEHHUs BEIIECTB M WX MPEBPALLCHUM:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJICHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PAacTBOpaMU
KHUCIIOT U 1IeJIouei, KaueCTBEHHbIC PEaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuérer Maccel BemecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CITU OHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

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

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIIECHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BELIECTB.

YenoBek B MUpE BEUIECTB W MATEPUAJIOB: BAXXKHEWIIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTe€puaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJIsl JJIEKTPOHUKM, HAHOMATEPHUAJbl, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus.

XuMHUs U 300pOBbE 4YEJIOBEKA: MpaBUjla MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOWEed u
HEOpPraHW4YeCKOM XUMuHU B 11 Kitacce OCylIEeCTBIIAETCA 4epe3 UCIOIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4HbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, Kilaccu(ukanus, MNepUOIUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMUCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TIpPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM CpeaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM H TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHUS MPOTPaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPECIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI NpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¢ BOCHUTATEIBHOW JCSATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBIEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JarommXxcs M0 peaju3aliy MPUHATHIX B 00IIECTBE 1EHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COIMAJbHBIX HOPMax U MpaBUiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENBHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUs, JOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMYHbIX BUOB YU€OHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJCHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHHUU U TMOCIEAYIOIIEM
aHanu3e mH(OpMaIMKM O TEPEOBBIX JOCTHKCHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMU, CBI3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH ATUX
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,
ITOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

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

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

5) TpPyA0BOr0 BOCIIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM U  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMpPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBUIAYIBHOM TpaeKTOPUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHUYECKUX MPoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCMOJIb30BAHUS JIOCTMIXKEHHM XUMHUHM IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJOTHYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAHHS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEW U pEIICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM poOJU B
CO37aHUM HOBOM 0a3bl MaTepUATBLHOU KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
VCHENIHOTO TPpyJla W OKOJOTHYECKH KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa u
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OCHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMHU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX chepax nmpodeccuoHanbHON
JeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YpPOBHE CpeHEro 001Iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIeHAayUYHbIE TOHSTHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecc, CUCTEMA, HAYYHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0OBAHNE, HAOIIOECHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JEHCTBUA (IMO3HABaTENbHBbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH W PETYJISATHBHBIMH
JNICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbI€e JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITEIbHO  (OpMYJIMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENIATh eI JCITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUH UX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTUH W yCTAaHABJIMBATh HX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS [ OOBSICHEHUs OTJEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PpACCYXXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUYecKkas ¢GopMmysia, ypaBHEHHUE XUMHYECKOU
peakiuu — TpPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX MU MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPEJCTABICHUS 1JIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

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

(dbopMynHpoBaTh LIETU U 3a]la4 HCCIIEIOBAHUSA, UCIIOIH30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO CGOPMYJIMPOBAHHBIE BOMPOCHI B KauecTBE HWHCTPYMEHTA
MO3HAHUSI M OCHOBBI JIJIsi (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBLHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
0000111eHHS ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3JIMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHBIE [OCOOUS,
pecypcel MHTepHETa), aHAMM3UpPOBATh WHQPOPMAILIUIO PA3IUYHBIX BUIOB H (OpM
MPEJICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNUBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMBIT WCIOAL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTUMAJbHYIO  (QOpMy  MpPEACTABICHUS
uHpopmaiuu (cxemMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
XAMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((pU3NYECKHEe W
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ Auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HJEH, (QOPMYJIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMH.

OByajieHUe YHUBEPCAJTBHBIMHU PEryJITUBHBIMY JeiCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJlaraéMblii  alllTOPUTM JEHCTBUH TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M MCCIENOBAaTEIbCKUX 3a/lad, BbIOMpaTh Haubosee
b }eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmetrHbie pe3ysbTaTbl OCBOEHHMSI Kypca «OpraHudeckas XUMUSA»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XUMHUU B TIIO3HAHHUM SIBIICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM J1JIs pelIeHUs MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE TOHATUS (XUMHUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSPHBIM OO0BEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsIJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEp)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUHU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaliue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (DAKTOJIOTMYECKUE CBEJICHHUS O CBOWCTBAX, COCTaBe, IOJYyYCHUH U
0€30MacCHOM HCIIOJIB30BAaHUN BAXKHEWIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHM,
yYCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPALMH X
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJICKHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIAcCy/Tpynne COoeAMHEHUN (yrieBOAOPOAbI, KHUCJIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMs), J1aBaTh UM Ha3BaHHS IO
cuctematnaeckoit 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 KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmal, eJITi0a03a, TIUINH);

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



c(hOpMUPOBAHHOCTh YMEHUSI MNPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytneposa st 0ObSICHEHUS 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, MPOMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEHOJI, aleTalblIeru]l, MypaBbMHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepadboTKU H
MPaKTUYECKOE 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(OpMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 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 pEIIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUECKOU
ocyJIol W jabopaTopHbIM 00OpYyIOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSMHU IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUsI OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIIECTB, JICHATypaIrusi OCIKOB MPH HATPEBAaHWH, IIBETHBIC PEAKIUHU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHHKHA OE30MacHOCTH TpU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMyYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMM  coOJoAaTh  MOpaBUjia  DKOJOTUYECKH
LeJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEIAEHHBIX OPraHMYECKHX
BEIIECTB, MOHKUMas cMbici nokazarens IIJIK, moscHsTh Ha mpumepax crocoObl
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYalOUUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTABIISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO W IPUPOTHOMU
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, CTEIICHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMi, XUMHUUYECKOE PABHOBECHUE), TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBICHUU, (PAKTOIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJb30BAHMH BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIBbHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHIM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHUU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
coctaBlieHUs (GOpMYJ BEIIECTB M  YPaBHEHUHW XHMHUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETalEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJCHTHAsl, MOHHAsI, METAJJINYECKast, BOJIOPOJHAS) B COEAMHEHUSIX, THII
KPUCTAINTMYECKON PEmETKH KOHKPETHOI'O BeIlecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpEeAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI NEPUOJUYECKOro 3akoHa /I.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX d1eMeHTOB 1-4 mnepuonoB Ilepuoanueckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMYECKUX JJIEMEHTOB U UX COCIMHEHUN
o nepuojam u rpymnmnam llepuoarndyeckon cucteMbl XUMHYECKUX 3jieMeHTOB /1. 1.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOmIUE
XMMUYECKUE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIYy HEOPraHU4YECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIaCCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH TI0
pa3IMYHBIM NpPHU3HAKAM (YMCIIYy M COCTaBy pEarupyrouiux BELIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAaKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YYUThIBast
YCJIOBHS, ITPX KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAaYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

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

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IMPOMBILIIJICHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAYyYHBIX MPUHIUIAX 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 BElECTBA WM 00bEMa Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKkTa peaklry Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, ITPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHUN COOTIOZATh MIPaBUJia TTOJIH30BAHHUS XUMHUYECKOU
nocyJol 1 jabopaTopHbIM O00OpYyIOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHU C MHCTPYKIIUSIMH TIO0 BBITIOJHCHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUUN
JKCIIEPUMEHT (pa3yIoKeHHE MEPOKCHUJIAa BOJOPOAA B MPUCYTCTBUM KaTaauzaTopa,
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 aMMOHUS, PELICHUE 3KCIIEPUMEHTAIbHBIX 3a7a4 IO
TemaM «Metamae» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000pPYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHECHHIM COOTBETCTBYIOIIUX PEAKIUH M (POPMYIMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMECHUN KPUTHYCCKH aHAJU3UPOBATh XUMHUYCCKYIO
WHpOpPMALIMIO, TOJydaeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  CcOOJIIOJaTh  MpaBWIa  SKOJOTMYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3ICHCTBHSI Ha KMBBbIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATP Ha mnpumepax CrocoObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CIHA0OBUIAIMMX OOYYAaIOIMMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
http://school-
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0 :
collection.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
http://school-
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 0 0 collection.edu.ru
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 0 1 http://school-
' aJIKaJINCHBI, aJIKUHBI collection.edu.ru
http://school-
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0 collection.edu.ru
24 [IpupoiHbIE UCTOYHUKH YTJIEBOJOPOIOB U 3 1 0 http://school-
' uX nepepaboTka collection.edu.ru
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
http://school-
3.1 Cruptsl. DeHon 3 0 0 .
collection.edu.ru
3.2 Anpneruapl. KapOoHOBBIE KMCIIOTHI. 7 0 1 http:/fcior.edu.ru
' CnosxHbie 3GUpbI http://school-




collection.edu.ru/

3.3 VrieBoabl 3 1 0 http://s.chool-
collection.edu.ru/

Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1
4.1 AMUHBI. AMUHOKHCIIOTEI. benkn 3 0 0 MIM
collection.edu.ru/
Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

http://school-
1 I1 .K . :
5 nactMaccel. Kayuyku. Bonokna 2 0 0 collection.edu.ru/
Hroro mo pazgeny 2
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM ¢ poBLIE
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH httn://school

1.1 u [leproamueckas cucTeMa XUMUYIECKHIX 3 0 0 b .
collection.edu.ru/

anemenToB J[. 1. Menaeneera

19 Crtpoenue BemiectBa. MHOTOOOpasme 4 0 0 http://school-

' BEILlECTB collection.edu.ru/
http://school-

1.3 XUMHUYECKUE PEeaKIINU 6 1 1 .
collection.edu.ru/
http://school-

Hroro no pasneny 13 collection.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
http://school-

2.1 MeTtanibl 6 0 1 _p—
collection.edu.ru/
http://school-

2.2 Hemertamisl 9 1 1 )
collection.edu.ru/

23 CBs13b HEOPraHUYECKUX U OPTraHUUYECKHUX 5 0 0 http://school-

' BeIlleCTB collection.edu.ru/
http://school-
Hroro no paspery 17 collection.edu.ru/
Pasznen 3. Xumusd H :KN3HL
http://school-
3.1 XUMHUA U KA3HD 4 0 0 DHP-I/SCN00i

collection.edu.ru/




Hroro no pazneny
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
0
Jl:;l'l Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie fl[:;:eﬂl/lﬂ :)Igg)ai?:;:;eenbﬂme
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1 0 0 http://school-
BO3HUKHOBEHME, PA3BUTUE U 3HAYEHUE collection.edu.ru/
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coe)fI/IHeHI/lI)ﬁ A. M. EyTnepOBa, ed 1 0 0 E‘M
collection.edu.ru/
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHnyeckux Beniects. Homenkiarypa 1 0 0 http://school-
(cucTemaTuyeckas) U TpPUBUATIbHBIC collection.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 0 0 http://school-
TOMOJIOTUYECKHUU AT collection.edu.ru/
5 MertaH u 3TaH — OpocTeuIme 1 0 0 http://school-
MPEJICTABUTEIN aJTKAHOB collection.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 M‘M
collection.edu.ru/
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1 0 0 http://school-
MpEJICTABUTEIN aJTKEHOB collection.edu.ru/
8 [Ipaktuueckas padora Ne 1. «ITonmyuenue 1 0 1 http://school-
JTUJICHA U U3YYEHUE €0 CBONCTBY collection.edu.ru/
9 Anxanuensl. byraguen-1,3 n 1 0 0 http://school-

MeTunoyraauen-1,3. [lonyyenue

collection.edu.ru/




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

http://school-

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — :
oo pt. A collection.edu.ru/
MPOCTEHINI MPECTABUTEh ATKUHOB
11 Brluncienus 1o ypaBHEHUIO XUMHYECKOU http://school-
peakuuu collection.edu.ru/
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh http://school-
apeHOB collection.edu.ru/
13 I'eneTnueckas cBs3b yrieBOJAOPOIOB, http://school-
MIPUHAUISKAINX K Pa3IUYHBIM KJIaccaM collection.edu.ru/
IIpupoaHbIe HCTOYHHUKU YIIIEBOIOPOIOB:
14 I pI/I po HBI! a3 U M0I IZEIG He(i)TI;HBIe hitp.//sehool-
PHpoZ yr - collection.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!
15 1} pI/I po HBI Ta3 ¥ MOII }}Il;e HG(I)TI:IHBIC hitp.//school-
PHpoZL yr ~ collection.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KontponsHas pabota no pasaeny http://school-
«YTI€BO0POIbD) collection.edu.ru/
17 [IpenenbHble OJIHOATOMHBIEC CIIUPTHI: http://school-
METaHOJI U 3TaHoJ. BogopoaHas cBs3b collection.edu.ru/
18 MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U http://school-
TJIULEPUH collection.edu.ru/
19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE http://school-
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE collection.edu.ru/
20 Anpaeruapl: GopManbAaerua u http://school-
aneTranbAerul. AueToH collection.edu.ru/
21 OAHOOCHOBHEBIE TpeJieNbHbIE KAPOOHOBBIE http://school-

KHCJIOTBL: MypaBbUHAA U YKCYCHAA

collection.edu.ru/




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

http://school-

22 . i
pacTBOpa YKCyCHOM KHCIIOTBI» collection.edu.ru/
CreapuHoBas U OJICMHOBAsI KUCIIOTHI, KaKk

http://school-
23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX )
collection.edu.ru/
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX http://school-
KHCJIOT, NX MOIOIIIee JIeliCTBIE collection.edu.ru/
CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC htto:/ischool

p://school-

25 KapOOHOBBIX KUCIOT. [ MapOIN3 CIOKHBIX .

collection.edu.ru/
3¢upoB

26 Kupsl: runposns, npuMeHeHue, http://school-
OuooruuecKas poJib KUpPOB collection.edu.ru/
VYrneBopl: cocTaB, KilaccupUKaIius.

. http://school-
27 Baxneiimme npeacTaBuTeNu: TIIOK03a, )
collection.edu.ru/
(dbpykTo3a, caxapo3a

28 Kpaxman u nemnono3a Kak IpupogHbIe http://school-
MOJIUMEPHI collection.edu.ru/
KonTtponbHas padoTa no pasaery httn://school

p://school-

29 «Kucmopoacoaepkaine opraHnuecKue .

POACOACHAIL p collection.edu.ru/
COCTUHCHUSD»
http://school-
30 AMMHBI: METHUJIAMUH U aHWJIHH .
collection.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
http://school-
31 OPraHUYECKHUE COCTUHEHUS, UX .
collection.edu.ru/
Omosiornueckoe 3HaueHwue. Ilenruapl

32 benku xak npupoaHbie http://school-
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS collection.edu.ru/

33 OCHOBHBIC TIOHATUS XUMUH http://school-




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

collection.edu.ru/

OcHoBHEIC METOJbI CHHTC3a

http://school-

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1 -
collection.edu.ru/
[InacTtmaccel, KaydyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HMara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 0 0 http://school-
KOH(UTYpaIs aTOMOB collection.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XMMHYeCKuX 3yemeHToB JI. W. 1 0 0 http://school-
MeHeneeBa, UX CBSI3b C COBPEMEHHOM collection.edu.ru/
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COEAUHEHUH 10

3 rpyIIaM U nepuojaM. 3HaueHUe 1 0 0 http://school-
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI collection.edu.ru/
xuMudeckux 3aementoB /(.M. Meneneesa B
Pa3BUTUU HAYKU
Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€

http://school-

4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 0 0 )

N collection.edu.ru/
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b
BaneHTHOCTh. DJIEKTPOOTPUIIATENEHOCTb.

5 Crenenb okucnenus. Bemecrna 1 0 0 http://school-
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO collection.edu.ru/
CTpOEHUs
[lonaTHe 0 AMCHIEPCHBIX CHUCTEMAX.

http://school-
6 HlcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. 1 0 0

MaccoBas 1014 BellecTBa B pacTBOpC

collection.edu.ru/




Knaccugukanus 1 HOMeHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas

http://school-

7 )
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3INYHBIX collection.edu.ru/
KJIaCCOB
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHWYECKON U OPraHMYEeCKON XUMHUH.
P P http://school-
8 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH )
collection.edu.ru/
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPU
XUMHUYECKUX PEAKITUIX
9 Ckopoctb peakiuu. OOpaTuMble peakiuu. http://school-
XHWMHYECKOE paBHOBECUE collection.edu.ru/
[IpakTnueckas padora Ne 1. «Biausiaue
10 a3JMYHBIX (DAKTOPOB HA CKOPOCTH hitp.//sehool-
P . P P collection.edu.ru/
XMUMHUYECKON peaKinm»
DIeKTpoauTHYecKas aucconuanus. [lonarue
1 0 BoJiopoiHOM Tiokasarene (PH) pacteopa. http://school-
Peakuuu nonnoro oomena. I'maponus collection.edu.ru/
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB
OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
12 . I ¢ 06 e . http://school-
akuuu. [lonarue o0 anexkTponaus i
peart pu collection.edu.ru/
pacImiaBoB U pacTBOPOB COJIeH
13 KonTtponpHas pabota no pasaeny http://school-
«Teopetndeckre OCHOBBI XUMHUU» collection.edu.ru/
Mertanisl, ux noyoxxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux 3nemeHToB /1. 1.
http://school-
14 MenneneeBa 1 0COOEHHOCTH CTPOEHUS

aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

collection.edu.ru/




CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL

http://school-

15 . )
HaNpsHKEHU METAJIOB collection.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHENIIINX

16 METaJIOB (HAaTpHil, KaJui, KaJlbLUi, MarHui hitp://schoal-

. PHH, T ’ ’ collection.edu.ru/
ATIOMUHUN) U UX COCTMHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX http://school-
COEMHEHU N collection.edu.ru/

18 XUMHUYEeCKHEe CBOMCTBA ITUHKA, XKEJIe3a U UX http://school-
COEMHEHU N collection.edu.ru/
[IpakTnueckas pabota Ne 2. "Pemienue

http://school-
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME i
" collection.edu.ru/
«MeTamiby
Hewmeranmel, ux moyoxxeHue B

20 [Tepuoanueckoit cucreMe XUMUYECKUX http://school-
anemenToB J[. . MenaeneeBa u collection.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB.

http://school-
21 AmtoTponusi HEeMETaUIoB (Ha IpUMEpe )
collection.edu.ru/
KHCIIOpoia, cepsl, hochopa u yriepoaa)

29 XHWMHYECKUE CBOMCTBA FAJIOI€HOB, CEPhI U UX http://school-
COEeIUHEHUN collection.edu.ru/

23 XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u nux http://school-
COEIUHEHNN collection.edu.ru/

24 XHUMHUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U http://school-

HUX COeIUHEHUN collection.edu.ru/

o5 IIpuMeHeHre Ba)XKHENIIUX HEMETAIUIOB U UX http://school-
COCAVHECHUN collection.edu.ru/

26 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o http://school-




teme «Hemeramely. Beraucnenuns 1o collection.edu.ru/
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune
http://school-
27 JKCIIEpUMEHTAIIBHBIX 3a/a4 110 TEME 1 .
. | collection.edu.ru/
Hemertamnsr"»
28 KonTponsHas pabora no temam «MeTtaibi» 1 http://school-
n «HemeTtaniben) collection.edu.ru/
29 Heoprannueckue u OpraHM4ecKue KACIoThl. 1 http://school-
Heoprannueckue u opraHu4ecKrue OCHOBAaHMS collection.edu.ru/
AMdoTepHbIe HEOPraHUYECKUE U
30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 http://school-
CBSI3b HEOPraHWYECKUX U OPTaHUYECKUX collection.edu.ru/
BEILECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKO,
. . http://school-
31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 )
collection.edu.ru/
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX htto:/ischool
p://school-
32 MPUHIANAX [IPOMBIILIEHHOTO HOIYUYEHHS 1 )
p u“ p ya collection.edu.ru/
BaYKHEHIIINX BEIIECTB
33 q 1 http://school-
€JIOBEK B MHUPE BEIIECTB U MAaTEPUAIIOB )
P m p collection.edu.ru/
http://school-
34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1 )
collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'a6puensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBETCTBEHHOCTHIO «/IPODAY»; Akninonepnoe obectso «M3gaTenscTBo
«IIpocsewenue»

* Xumus, 11 xknace/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUYCHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3m1atenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoaudeckoe rmocodue mo XuMuM K yueoHukam * Xumusi, 10 kiacc/ 'abpuensu
0.C., O0611ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAy; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne»

* Xumus, 11 xnacce/ T'abpuensa O.C., OO1mecTBO ¢ OrpaHHYCHHOM
oTBeTCTBEHHOCTHIO «/I[PODA»; Aknmonepnoe obmiectBo «M3matenscTBo

«IIpocBemenue»

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru



http://experiment.edu.ru

http://school-sector.relarn.ru/n
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