MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo odpasoBanus QOpeHOyprckoii 001acTu
Ynpasiienne o0pazoBanus aiAMMHUCTPaUuu ropoaa Opendypra

MOAY "COII Ne68"

PACCMOTPEHO COT'JTIACOBAHO YTBEPXJIEHO

PykoBogurens HIMO 31 no YBP JIMpeKTOp MIKOJIbI
B.B.Panaesa C.B. Koneranosa E.B. Cadapona

npoTokot Ne 1 «31» aBrycra 2023 T. [Mpuka3 Ne 01-03/374

«23» aBrycta 2023 r.

ot «01» centsiOpst 2023 .

Moanucan: CachapoBa EneHa BukroposHa

DN: C=RU, S=OpeHbyprckas obnactb, L=OpeHbypr, T=[upekTop,
O="MYHULUMNANBbHOE OBLLEOBPA3OBATENIbBHOE
ABTOHOMHOE YYPEXOEHWE "CPEOHAA
OBLEOBPA30OBATEJIbHAA LLUKOJA Ne68 C YITYBJTIEHHbIM
WN3YYEHWEM PYCCKOI'O A3bIKA U MATEMATUKN™ T
OPEHBYPIA", CHUIIC=05626753173, MHH=560993213638,
E=uooren@yandex.ru, G=EneHa BuktopoBHa, SN=Cadaposa,
CN=CadpapoBa EneHa BukropoBHa

OcHoBaHue: 1 NoATBEPXAAD 3TOT AOKYMEHT CBOEN

PABOYASI [IPOTPAMMA
[ara: 2023—11-09'11:.01:51
Foxit Reader Bepcusi: 9.1.0 (I D 377245)

yueOHoro npeamera «Xumus. ba3oBblid ypoBeHb»

s ooygaromuxcst 10 — 11 kmaccoB

r. Openoypr, 2023 r.



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpaTerud 00yueHus, BOCIUTAHUS U Pa3BUTH, 00yJarOIINXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHenTyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIeJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIONIUM OTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKKe »JKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XUMHHM C Y4€TOM CHEeUU(PHUKHA HAYKd XUMHHM, €€ 3HAa4eHHUs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOYyrO posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHo B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMHs CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHpPOBAHUE JAHHON CHUCTEMBl 3HAHUU TIPU W3yUYCHHH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpOBaHA B IMporpamMMe MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckod XUMHM IIOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuueckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaXXHEWILIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJCPkKAHUSA, HMMEIOIMMH KYyJIbTYPOJOTMYECKU W NPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM M
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHUECKUX PEeCypCoB, ChIPbs, CO3[JaHUsI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  Y4EOHBIX JCHCTBUM, uMeomux 0a30Boe 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SIBIISIETCS BIIOJIHE ONPaBJIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIOJJEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HAauEHHE MPUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYaALMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMBITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKaHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs yOeKAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 370POBbIO, a TAaKXKE MPUOOPETCHUS OIBITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHO obnactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) W TpUBUAJIbHBIE Ha3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY]l OpPraHMYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCaHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTEIN aJKaHOB: (U3NYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3NYECKHE W XUMHYECKHE CBOWMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakiuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHHOB: COCTaB, CTpOEHHUE, (U3NUYECKUue Hu
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, (pU3MYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 1o1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMueckas CBA3b MEXKIY YIJEBOJOPOAAMH, NPUHAIJICKAIINMU K
Pa3IMYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYeCKHil), nuponu3. IlpoaykTsl
nepepadoTku He(TH, UX NIPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C 00pa3lamMu IJJacCTMAcC, Kay4yKOB M PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITHUIICHA
U U3y4YECHUE €TO CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTA PEAKIUM MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3udeckue M XUMHUYECKHE CBOMCTBAa (peakIiud C AaKTUBHBIMU METajjlaMH,
rajoreHoBOJAOPOJIaMH, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYyJIaMu CIUPTOB. JlelicTBUE METaHOa U ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO  IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIS.

@deHo: CTpOEHHME MOJEKYIbl, (U3UYEeCKHUe U XUMUYECKHE CBOWCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHAsi KHCIIOTBI: CTPOCHHE, (PU3NUYECKHEe M XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue Uit Kiiacca KUCJIOT, peakius dTeprupuKainnum), MoJIydeHHe U IPUMEHECHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCIIOT. MblTa KaK COJIM BHICHIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0HbIX 3QupoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nonucaxapujibl). ['Tr0K03a — mpoCTEHIINM MOHOCAaXapua: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (U3NYECKHME U XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
runpokcuom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HAXOXJCHUE B NPUPOJE, NMPUMEHEHUE,
ouosiornueckas poib. Dorocunre3. GpykTo3a Kak U30Mep TIIFOKO3bI.



Kpaxman u nemnono3a kak npupoaHbie noaumepsl. CTpoeHHne Kpaxmalia u
1neutoiao3bl.  dU3MYeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAILCHUI:
MpOBEJICHNE, HAOJIOJICHUE M OINUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccel, 00BbéMa,
KOJIMYECTBa MCXOJIHOTO BEIIECTBA WM MPOJAYKTa PEaKIMu MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoiepKaIiue OpraHnuecKue CoeTMHEHMUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyYeckue coeauHeHus. Ouzndeckue
U XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpumepe TimiuHa). buomorudeckoe
3HaYCHUE aMUHOKHUCIIOT. [lenTumpl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKIuy Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M WX INPEBpAllCHUN:
HAOJII0/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalHs OEIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BEUIECTB M HX NPEBpalllCHUN:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTHUHI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiacCU(UKalUs, NTEPUOJIUUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



®dwuszmka: Marepus, DJHEprus, Macca, aroM, DJJEKTPOH, MOJIEKya,
DHEPreTUYECKUH YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUCCKUE BEITMYMHBI U CAMHUITBI UX H3MEPEHUSI.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, IKHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOMAaeMbIe, TOTUIHBO,
PECYpCHI.

TexHoMOrUs: TMHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIIUE CPEJICTBA, JIEKAPCTBECHHBIE M KOCMETHUYECKHE MpermapaTsl, MaTepHaIbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUU

XuMuueckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUus JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[lepuonnueckuit 3akoH U [lepuoguueckass cucTeMa XUMHAYECKUX DJIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHAa U [leproandeckoil cUCTEMbI
xumuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynmaM H IEpHOJaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJSAPHAS W MOJSpHAs, MOHHAS, METaUInYecKas). MeXaHU3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenn okucneHus. MoOHBI: KATHOHBI ¥ aHUOHEI.

BemiectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.

[lonsiTe O muCHEpCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKHX BENIECTB. |'€HEeTHYecKasi CBsA3b HEOPraHWYECKHUX BEIIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIacCaM.



Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuit B
HEOPraHUYECKOM W OPraHUYECKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakuuu. Xumuueckoe paBHoBecue. MakTopbl, BIUAOMIME HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

OnekTponauTnyeckas aucconuanus. CuiibHBIC U clia0ble neKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, IIETIOYHAS.

OKuCIUTENBbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
neMoHcTpanus Taommi «l[lepuoanueckas cucrema xumudeckux snemeHtoB J[. WM.
MenneneeBay, U3ydeHUE MOJeNied KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, ONPEACICHUE CPEBI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAWKATOpPA, pEaKIM HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BnusiHue pazaudHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

PacuétHrie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEaKkluii, B TOM 4YHUCIE
TEPMOXMUMHUYECKHE pPAaCU€Thl, pPAacU€Tbl C HCIOJIb30BAHUEM TOHITHS «MacCOBas
TIOJISL BELIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilonoxenume HemerasmoB B Ilepuoguueckon  cucreme
xumudeckux anemeHToB [I. . MenpaeneeBa u 0COOEHHOCTHM CTPOEHHUS aTOMOB.
®u3nyuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MIpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriepoa).

XUMHUYECKHUE CBOMCTBA Ba)KHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docchopa, yrmepomga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Mertamisl. Ilonoxenune meramnoB B llepuognueckoit cucteMe XUMHYECKUX
sanemenTtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOCHHMS AJICKTPOHHBIX 000J0UYEK
aToMoB MeTtauioB. O0mme Qusnyeckue cBoiicTBa MeTamwioB. CIiaBbl METAIJIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX META/UIOB (HATpUH, KaluM, KaabIIUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
M3YUYCHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3liOB HEMETAJUIOB, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/lad, HAOJNIOJEHWEe M OINHUCAHHE JAEMOHCTPAlMOHHBIX U



71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE TMAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJ04Yel, KAYECTBEHHbIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHble 3anaum.

Pacuéthl mMaccel BemiecTBa WM 0OBbEMA ra3oB IO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ )KU3Hb

Ponp xumMum B oOecrieyeHUM SKOJOTHUYECKOM, HEPreTUYECKON M TMHUILEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBILIIEHHOTO
NOJIyYEHUS] BAXKHEHIINX BELIECTB.

YenoBek B MHUPE BEUIECTB M MaTEpPUAJIOB: BAXHEHUIIHWE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE MaTepUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEpaJbHBIC
yI00peHus.

XUMHUSL U 3I0pOBbE YENIOBEKA: IpaBuia MCIOJb30BaHUSA JEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBON XHUMHH
B [IOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HeopraHu4eckol XxuMuu B 11 Kitacce ocyIecTBisIeTcs 4epe3 UCIOIb30BaHUE Kak
OOIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHM, TaK W TOHATHH, SBISIIOIIUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOuiue ectecTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(pUKAIUs, I[EePUOJUYHOCTb, HAOJIOJIEHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®usuka: MaTepus, SJHEPrus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, pPaJIHOAKTUBHOCTb, MOJIEKYJIA, YHEPIEeTUYECKUN YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PM3NYECKUE BEIMUMHBI U €AMHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpa¢usi: MuHepabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
pecypchl.

TexHOoIorusA: XUMHUYECKasi NMPOMBIIUIEHHOCTb, METAJIYprus, IPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHUIICBas
IIPOMBIIUIEHHOCTh,  (papMalleBTHUYECKas  MPOMBILUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKHX IPEnaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
ANEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJMETHbIM H TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIHLHOCTHBIM TMOAXOJO0OM B CTPYKTYypE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTUBAIIMK K 00YyUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH EJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AVMHCTBE Y4YE€OHONW M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HENPUITHS BPEIHBIX MPUBBIYEK (yIMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroNpUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIbHOM
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHUS CHeNMDUKA XUMUM KaK HayKd, OCO3HaHHMS €€ poilu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW  3HAYMMOCTH XUMHUHU [IJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(l)I/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC yqe6HLIC ﬂCﬁCTBHH (HO3HaBaT€J'II>HI>I€, KOMMYHHKATHUBHLIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METO/I0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4yeCTBE CpeACTBa mpu padbore C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMEeH pe3yJbTaTOB IMO3HABATEIILHOW EATEIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENBHOCTh, OMpenessis e€ Lead W 3a7add, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, POJA XHMHUH B TIO3HAHUU SIBJICHHUU
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JHUYHOCTH, €€



(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIApPHBIH 00BEM, YIJIEPOJHBIN CKeleT, (YHKIHUOHAJIbHAs TpyImia,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOPOJI M a30TCOAEPKAIINE COCAUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IOJYYECHUU H
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YIJIeBOJOPOIBI, KHUCIOPOA U a30TCOJeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHosn, (GopMalbIerui, aneraabIerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSAX (OJIMHAPHBIEC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(OpMHPOBAHHOCTh ~ YMEHHMHM  XapakTE€pU30BaThb  COCTaB, CTPOECHHE,
(¢u3znueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOb,
IJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl W YKCYCHas KHCIIOTBHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJOPOAHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU MU
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHMSIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOII0IeHue, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCMOJIb30BaTh CHUCTEMHBbIE XMMMUYECKHE 3HAaHUS MJI1 NPUHATUS pELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M UX
IpYMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIONATh IIPAaBUJIa MOJIb30BAHUSI XUMUYECKON
nocynoil U 1abopaTopHbIM OOOPYJOBaHMEM, a TAaKXKe IpaBWwia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMHM IJIAHUPOBaTh M BBIIOJHATh XUMHUYECKUH
HKCIEPUMEHT (TpeBpallleHUs] OpraHUYECKUX BEIIECTB IIPU HATPEBAHUH, MTOJTyUYECHUE
STWIEHa M W3YyYEHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HAarpeBaHUM, I[BETHBIC pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMIpPaBWJIAMU TEXHUKHM O€30MAaCHOCTH MpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpHBIM O00OpPYAOBAaHUEM, MPEACTABIATh PE3YyIbTAThI
XMUMUYECKOTO JKCIEpPUMEHTa B (opMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 (OpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TOJIYyYaeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
uHpopMmaiuu, IHTepHET U APYyTUX);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOAaTh  MpaBWiIa  IKOJOTUYECKU
L[€JeCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00YyYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKlUil, pacTBOp, IJIEKTPOIUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHUH, (PAKTONOTMYSCKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUs (QopMyn BEIIECTB U  ypPaBHEHUUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHAK, rameéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa, BUJl XMMHUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHABJIMBATh MPUHAJJICKHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PaCKpPbIBaTh CMBICI MIEPUOANYECKOTO0 3aKkoHa Jl.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »JJeMeHTOB 1—4 mepuogoB llepumonnueckoil CcuCTEMBI
xumudeckux snemeHtoB JI. WM. MenzaeneeBa, uCHonb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COEIUHECHHI
no nepuojaam u rpynnam Ileproanyeckoil cucteMbl XUMHYECKUX deMeHToB /1. M.
Menpeneena;

c(hOpMHPOBAaHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLIH I

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCUPHUIIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, O0OpPaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMH COCTABIISITH YpPaBHEHUS PEAKIUNA Pa3THUHBIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS pEaKIUii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pA3JUYHBIX HEOPTraHUYECKHMX BEIECTB, pPACIO3HABATH
OMBITHBIM MYTEM MOHOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEaKLUN;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JieXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Ji BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta3oB
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BElIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOTO A(pdekTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe NpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NIUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOUN pEakIuw,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEIIECTBAMHU U JTAOOPAaTOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlWid U (OPMYyJIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0pPOBbSl U OKpPYXKAIOMIEH MNPUPOAHON Cpelbl, OCO3HABAaTh
OMAacHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIIMUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (IU¢poBbIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
11 [Ipeamer oprannyeckoi xumuu. Teopus 3 Enunas xomnexkuust Hudposbix

CTPOEHUS OPraHNYECKUX COeIMHEHUH A. OO0pazoBareabHbIX...

M. Bbyrneposa http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/

Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHBI 2 Enunas komtexmus Ludposbix

O06pa3oBareabHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUICKIIUS TU(PPOBBIX
00pa3oBaTENbHBIX PECYPCOB

«®DenepanbHblii HHCTUTYT
MeIaroru4eCcKuX U3MEpPEeHUID) -
http://www.fipi.ru
«DenepasbHBIN LEHTP

UH(OPMALTMOHHBIX
00pa3oBaTENbHBIX PECYPCOBY -
http://fcior.edu.ru



http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/

2.2

HenpenenbHble yrieBo0pOIbl: aJIKEHBI,
QIKAJMECHBI, ATTKUHbI

Enunas xomtekuust Ludpossix
OO0pa3oBaTenbHbIX...
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enqunaas
KOJUIEKIUS U(PPOBBIX

00pa3oBaTENIbHBIX PECYPCOB
«DenepanbHbIi UHCTUTYT
MEAArOTUYECKUX U3MEPEHUI) -
http://www.fipi.ru
«DenepanbHbIi HEHTP

MH(OPMALMOHHBIX
00pa3oBaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru

2.3

ApoMaTtudeckue yrieBoAa0po bl

Enunas komtexmus Ludpobix
O06pa3oBaTeabHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUICKITUS U(PPOBBIX
00pa3oBaTENbHBIX PECYPCOB
«DenepanbHbIA HHCTUTYT
MearOrHYECKUX U3MEPEHUI -
http://www.fipi.ru
«DenepasbHBIN LEHTP
UH(OPMALTMOHHBIX
00pa3oBaTENbHBIX PECYPCOBY -
http.//fcior.edu.ru



http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/

2.4

[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB U
ux nepepadoTka

Enunas xomtekuust Ludpossix
OO0pa3oBaTenbHbIX...
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enqunaas
KOJUIEKIUS U(PPOBBIX

00pa3oBaTENIbHBIX PECYPCOB
«DenepanbHbIi UHCTUTYT
MEAArOTUYECKUX U3MEPEHUI) -
http://www.fipi.ru
«DenepanbHbI HEHTP

MH(OPMALMOHHBIX
00pa3oBaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru

Hroro no pazneny

13

Pasznen 3. Kucaopoacoaepxamme oprannyeckue coej

HHECHUSA

3.1

Crnuptsl. ®eHou

3

Enunas komtexus Ludposbix
OO0pa3oBaTeabHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUICKITUS U(PPOBBIX

00pa3oBaTENbHBIX PECYPCOB
«®DenepanbHbli UHCTUTYT
[eITarOrH4eCKUX U3MEPEHUI -
http://www.fipi.ru
«DenepasbHBIN LEHTP



http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/

UH(OPMAITMOHHBIX
00pa30BaTEIIbHBIX PECYPCOBY -
http://fcior.edu.ru

3.2

Anpnerunpl. KapOoHOBBIE KHCTOTHI
Crnoxnble 3¢upbl

Enunas komtekuust [udpossix
OO0pa3oBarenbHbIX...
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enunas
KOJUIEKIUS U(PPOBBIX

00pa3oBaTENIbHBIX PECYPCOB
«DenepanbHbI HHCTUTYT
neaarorn4yeCKux I/I3MGPGHI/II7D) -
http://www.fipi.ru
«DenepalibHBIN HEHTP
WH(pOPMaITMOHHBIX
00pa3oBaTeIBHBIX PECYPCOBY -
http://fcior.edu.ru

3.3

VYrieBoasl

Enunas komtexus Ludposbix
OO0pa3oBaTeabHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUICKITUS U(PPOBBIX
00pa3oBaTENbHBIX PECYPCOB
«®DenepanbHbli UHCTUTYT
MeJarorn4eckux N3MEepeHuin -
http://www.fipi.ru
«DenepasbHBIN UEHTP



http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/

UH(OPMAITMOHHBIX
00pa30BaTEIIbHBIX PECYPCOBY -
http://fcior.edu.ru

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMuHBI. AMHHOKHACIIOTHL. benku

Enunas xomnexkuust Hudpossix
OOpa3oBaTenbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enunas
KOJUIEKIIHS LU (DPOBBIX

00pa3oBaTeNIbHBIX PECYPCOB
«DenepalibHbII HHCTUTYT
MearOTUIECKUX U3MEPEHUID -
http://www.fipi.ru
«DenepalbHBIN HEHTP
WH(pOPMaITMOHHBIX
00pazoBaTeIbHBIX PECYPCOBY -
http://fcior.edu.ru

Hroro no pazneny

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bongokna

Enunas komtekus L{udposbix
OO0Opa3oBaTeIbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas



http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KOJUICKIIHSI IU(PPOBBIX
00pa30BaTENIbHBIX PECYPCOB
«DenepabHbIE HHCTUTYT
NEJAarOTUYECKUX U3MEPEHUID -
http://www.fipi.ru
«DenepanbHbI HUEHTP
MH(OPMALMOHHBIX
00pa30BaTENIbHBIX PECYPCOBY -
http://fcior.edu.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



http://www.fipi.ru/
http://fcior.edu.ru/

11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

JuexkTpoHHble (UG poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznea 1.

TeopeTquCRne OCHOBBbI XUMHH

11

Crtpoenue atomoB. [lepuoandeckuii 3aKoH
u HepnonnquKas[ CUCTEMA XUMHUYCCKUX
anemeHToB J[. 1. Menaeneera

Enunas xomnexkuust Hudposbix
O06pa3oBaTenbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enunas

KOJUIEKIIHSI LU (DPOBBIX
00pa3oBaTENbHBIX PECYPCOB
«DenepalibHbII HHCTUTYT
MeAarornYecKuX N3MEepeHun -
http://www.fipi.ru
«DenepalibHBIN HEHTP
MH(OPMALMOHHBIX
00pa3oBaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru

1.2

Crtpoenue BemiectBa. MHOTOOOpasue
BEIIECTB

Enunas komtexus Ludposbix
OO0Opa3oBaTeIbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUIEKIIHSI IU(PPOBBIX

00pa30oBaTeNIbHBIX PECYPCOB
«®DenepanbHbIi UHCTUTYT
NeJarorn4eCcKux U3MEpEeHU» -



http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.fipi.ru
«DenepalibHbIN UEHTP

UH(OPMAITMOHHBIX
00pa30BaTEIIBHBIX PECYPCOBY -
http://fcior.edu.ru

1.3

XUMHUYECKUE PEAKIUU

Enunas komtekuust [{udpossix
O06pa3oBaTenbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enqunas

KOJUIEKIIUSI LU (PPOBBIX
00pa3oBaTENbHBIX PECYPCOB
«DenepanbHbI HHCTUTYT
MearOTUIECKUX U3MEPEHUID -
http://www.fipi.ru
«DenepalibHBIN HEHTP
WH(pOPMaITMOHHBIX
00pazoBaTeIbHBIX PECYPCOBY -
http://fcior.edu.ru

Hroro no pazneny

13

Paznen 2. Heoprannyeckasi XuMusi

2.1

Mertannbr

Enunas komtekus L{udposbix
OO0Opa3oBaTeIbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUIEKIIHSI IU(PPOBBIX



http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00pa30BaTENIbHBIX PECYPCOB
«DenepanbHbI UHCTUTYT
NEJArOTUYECKUX U3MEPEHUID) -
http://www.fipi.ru
«DenepanbHbI UEHTP

UH(OPMAITMOHHBIX
00pa30BaTEIIBHBIX PECYPCOBY -
http:/fcior.edu.ru

2.2

Hewmetamsl

Enunas xomnexkuust Hudposbix
O06pa3oBaTenbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Enunas

KOJUICKIIUS IIU(PPOBBIX
00pazoBaTeNbHBIX PECYPCOB
«DenepalibHbII HHCTUTYT
MearOTUIECKUX U3MEPEHUID -
http://www.fipi.ru
«DenepalibHBIN HEHTP
WH(pOPMaITMOHHBIX

00pazoBaTeIbHBIX PECYPCOBY -
http://fcior.edu.ru

2.3

CBs3b HCOPraHUYCCKUX U OPraHHYCCKHUX
BCIICCTB

Enunas komtekus L{udposbix
OO0pa3oBaTeIbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ http://school-
collection.edu.ru - Equnas
KOJUIEKIHSI IU(PPOBBIX



http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00pa30BaTENIbHBIX PECYPCOB
«DenepanbHbI UHCTUTYT
NEJArOTUYECKUX U3MEPEHUID) -
http://www.fipi.ru
«DenepalbHbINA LIEHTP

UH(OPMAITMOHHBIX
00pa30BaTEIIBHBIX PECYPCOBY -
http:/fcior.edu.ru

Hroro no pazneny 17
Paznen 3. Xumusa u :Ku3Hb
3.1 XWMHUS U )KU3HB 4 Enunas xomnexkuust Hudposbix

OO06pa3oBaTenbHBIX. ..
http://school-collection.edu.ru
https://infourok.ru http://himiya-
video.com/ «@enepanbHbIid
WHCTUTYT MEIaroTHIeCKIX
u3MepeHuin» - http://www.fipi.ru
«DenepalibHBIN HEHTP
WH(pOPMaITMOHHBIX
00pa3oBaTeIbHBIX PECYPCOBY -
http://fcior.edu.ru

Utoro mno pazneny 4

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34



http://www.fipi.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
http://www.fipi.ru/
http://fcior.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Ne i/ Tema ypoxka Komriecreo [ara usyyenus
4acos

[Ipeamet opranuveckoit XumMuu, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHHUE
Teopust ctpoeHust oprannyeckux coearuHeHuii A. M. byrtiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

3 [Ipencrasnenue o KIaccupuKauu OpraHMveckux BemecTs. Homenknarypa 1
(cucremaTuyeckas) ¥ TpUBUAIbHBIC HA3BAHMS OPTAHUUECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAN PsIJT 1

5 MeraH 1 3TaH — IpocTeNIne MPEACTABUTENN ATKAHOB 1

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

7 OTWIIEH U IPOTNHJIEH — MPOCTEMIINE MPEACTABUTENHN AIIKEHOB 1

8 [Tpaktrueckas padota Ne 1. «IlomyueHue sTHIICHA U H3y4E€HUE €r0 CBOMCTBY 1

9 Anxanuensl. byranuen-1,3 u metrnOyranuen-1,3. [TonydyeHne CHHTETUYECKOTO KaydyKa U 1
PE3UHBI

10 AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOTHYCCKUHN Psifl. ALICTHICH — 1
MPOCTEUILINI PEACTABUTEIIb ATIKHHOB

11 Boruncnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu

12 Apenbl: 6€H30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB

13 I'enetnyeckas CBsI3b YIrIeBOJAOPOIOB, TPUHAICKAIINX K PA3IMYHBIM KIlaccam

14 [IpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE HE(TIHBIC Ta3bl, 1
He(dTh U MPOAYKTHI €€ epepaboTKu

15 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: MPUPOIHBIN a3 U MOMYTHbIE HE(DTIHBIE Ta3bl, 1
He(Th U MPOAYKTHI €€ epepaboTKu

16 KonTponsHas pabota no pazaeny «YTiaeBoA0pOIbD»

17 [IpenenbHble OJHOATOMHBIE COMPTHI: METAHOJ U 3TaHOJI. BomopoaHas cBs3b

18 MHOroaroMHbI€ CHUPTHI: ITUICHTIUKOIb U TJIULIEPUH




19 @DeHOJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE 1

20 Anpreruabl: GopManbACTH U alleTATBICTH. ALIETOH 1

21 OaHOOCHOBHBIE Npe/ebHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCyCHas 1

22 [Ipaktuyeckas padora Ne 2. «CBocTBa pacTBOpa YKCYCHOM KHCIIOTHI» 1

23 CreapuHOBast U OJICMHOBAS KHCJIOTHI, KaK MPEACTAaBUTENN BHICIINX KapOOHOBBIX KUCIIOT 1

24 MBpL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBUE 1

25 CrnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIIOKHBIX 3PUPOB 1

26 XKupsr: ruaponans, mpuMeHeHne, ONOJIOTHYECKasi pOJIb JKUPOB 1

97 VYrieBoabl: cocTas, Kiaccudukaus. BaxkHeile npeIcTaBUTeNu: rioKo3a, PpyKkrosa, 1
caxaposa

28 Kpaxmai u niemunrosnosa Kak MpHpOTHBIE TIOTUMEPHI

29 KonTponbnas pabora no pazzaeny «Kucnopoacoaepsaiiye opraHi4eckie coeIMHEeHUs

30 AMWHBI: METHJIAMUH B aHWJINH. AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHNYeCcKue 1
COEJIMHEHUs, UX OMojoruueckoe 3HayeHue. [lentuast

31 [Ipomexxyrounas arrectamus. ToroBas KOHTposbHas paboTa

32 benku xak npupoaHbIe BEICOKOMOJIEKYIISIPHbBIE COCIUHEHMUS

33 OCHOBHBIE IOHATHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIIAPHBIX coequHeHui. [nacTmaccsl, kaydyku, 1
BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KVIACC

Ne i/ Tema ypoka Komriecreo Jara usyyenus
4yacos

1 XUMUYECKUH 37IeMEHT. ATOM. DIIEKTPOHHAST KOH(PUTYpAIUs aTOMOB 1

9 [Iepnoanueckuit 3akoH u [lepuoaudeckas cuctemMa XMMU4ECKUX d1aemMeHToB /I, U. 1
MeneneeBa, uX CBsI3b C COBPEMEHHOM TEOpUEH CTPOCHMS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHMUECKUX JIEMEHTOB U UX COEIMHEHUH 110

3 rpymnnaM U nepuojam. 3HaueHue NeproANYEcKOro 3aK0OHa U CUCTEMbI XUMHUYECKUX 1
anemeHToB /.. MeHieneeBa B pa3BUTHHU HAYKH

4 CrpoeHnue BeniecTBa. XUMUYecKast CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs KOBAaJIEHTHOMN 1
cBs3u. BonopoaHas cBs3b

5 BanenTtHoctb. DnexTpooTpuniarenbHocTh. CTeneHb OKUCIeHus. BemecTBa MoJIEKyIIpHOTO 1
1 HEMOJIEKYJISIPHOTO CTPOEHUS

5 [Tonsarue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOpbl. MaccoBas 10 1
BEILIECTBA B PACTBOpE

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COeTUHEHNN. | eHeTrnIecKas CBS3b 1
HEOPraHMYECKHUX BEIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMuuecKuX peakiinii B HEOPraHMIECKOW ¥ OPTraHMYeCKOW XMMUHU. 3aKOH

8 COXpaHEHUsI MACChl BEIIECTB; 3aKOH COXPaHEHUs U IPEBPAILCHHS SHEPTUU IIPU 1
XUMHUYECKUX PEAKIHUAX

9 Ckopoctb peakiuu. OOpaTtuMble peakiiuu. XUMHYECKOE PaBHOBECHE 1

10 [Ipaktuueckas paborta Ne 1. «BiausiHue pa3nudHbix (JakKTOPOB HA CKOPOCTh XUMUYECKON 1
peakuumn»

1 DnexTponuTHueckas auccoruanus. [lonsatue o Bonopoanom nokaszatene (PH) pactopa. 1
Peakiiun noHHoro ooMeHa. ['mipon3 opraHn4eckux U HEOPraHMYECKUX BEIIECTB

12 OKuCIUTENBbHO-BOCCTAHOBUTENbHBIE peakluu. [IoHATHE 00 31eKTpOosM3e paciiaBoB U 1
pacTBOPOB COJIEH

13 KonTtponsHas padota no pazneny «TeopeTnueckue 0OCHOBbI XMUMHUK

14 Mertainnsl, ux nosoxxenue B Ilepuoauueckoit cucreme XuMudeckux eMeHTos . 1.




MenneneeBa u 0cobeHHOCTH CTpoeHUst aToMoB. OO01IHMe PU3nvIecKre CBONCTBA METAIIIIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH sl HAPSKEHUM METalIOB 1

16 XUMHUYECKUE CBOMCTBA BAXKHEUILIUX METAIUIOB (HATPU, KaJIUH, KaJIbLIUM, Maruuu, 1
AIIOMHHMI) U UX COETMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAUHEHUI

18 XUMHUYECKHE CBOMCTBA IIMHKA, JKEJIe3a U NX COCIMHCHUMN

19 [IpakTueckas padota Ne 2. "Perienue skciepruMeHTalbHbBIX 33/1a4 10 Teme «MeTtamibn"

20 Hewmeramnsl, nx nosoxxenue B lleproanyeckoit cucteme XuMu4eckux anemeHTon /1. U. 1
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21 dusnyecKre CBOMNCTBA HEMETAIOB. AJUIOTPOIIHS HEMETAILIOB (Ha MpUMEpe KUCIOPO/Ia, 1
cepsl, pochopa u yriepoa)

22 XUMHYECKHE CBOWCTBA TraJIOTEHOB, CEPbl U MX COECAMHEHUN 1

23 XUMHUYECKHE CBOMCTBA a30Ta, pocodpa 1 X COCTMHEHUI 1

24 XWMHUYECKUE CBOMCTBA yriiepoa, KpEMHUS U UX COCTUHECHUN 1

25 [IpuMeHeHre BaXKHEHIIMX HEMETAUIOB U X COCTMHEHUN 1

26 O60061eHne u cucreMaru3anus 3HaHui 1o teme «Hemeranner». Beruucnenus mo 1
YpaBHEHUSIM XUMHUYECKHX PEaKIUA U TEPMOXUMHUYECKUE PACUETHI

27 [IpakTuueckas padota Ne 3. «PemieHne 3kCiepuMEeHTAIbHBIX 3a71a4 110 Teme "HemeTamnsr"»

28 KonTponbnas pabora no temam «Metamib» u «Hemeramib

29 Heopranunueckue u oprannyeckue KuciaoTel. Heopranuueckue u opraHuuecKue OCHOBAHUS

30 AmboTepHbIe HEOpraHU4eCKHe U OpraHnyeckre coequHeHus. ['eHeTnyeckas cBs3b 1
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB

31 [IpomexyrouHas aTrrectanus. MtoroBas KOHTpoJibHas paboTa 1
Ponp xumun B o0ecrieueHuu 3KOJOTHIECKON, JHEPTeTUIECKON 1 MUIIEBOM O€30MacHOCTH,

32 pasBuTuu MeaunuHbL. [IpeacraBnenus o0 00X HAYYHBIX IPUHIIUIAX TPOMBIIIJICHHOTO 1
MOJY4YeHUS] Ba)KHEUILINX BEIIECTB

33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB

34 XUMHS U 310pOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34




YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI J1J1S1 YUEHUKA
* Xumus, 10 knacc/ I'abpuensa O.C., OOLwEcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odiectBo «M3narensctBo «IIpocsenienuey;
* Xumus, 11 xnacc/ I'abpuensta O.C., OO111ecTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy»; AknonepHoe odiectBo «M3narensctBo «IIpocsenienuey;

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

I. Oprannueckas XuMHusi B TecTax, 3ajadax, ynpaxkHeHusx. 10 xmacc: O.C.
IMa6puensn, U.I'. Octpoymos, E.E. Octpoymoga. - M.:[Ipoda;

2. Xumus 10 xmacc: KouTposibHbIE M TpoBepouHble paboThl K yueOHUKy O.C.
labpuensna "Xumus. 10"/ O.C. T'abpuensn, IL.U. bepeskun, A.A. VYimakoBa u
np. M.:Jlpoda.

3. Tector mo xumuu: 10-it ki1.: k yue6nuky O.C. I'abpuensina u ap. "Xumus.10 knacc/
M.A. Ps60os, P.B. Jluanko, E.}O. HeBckas. - M.: "Dk3amen".

4. O6mras xuMus B TecTax, 3amayax, ynpaxuenusx. 11 kmacc: O.C. IN'abpuenss, N.T.
Octpoymos, A.T". Beenenckas.-M.:/Ipoda.

5. Xumusa 11 xmnacc: KonTponbHble u mpoBepouHble paboTrel kK yueOHuky O.C.
labpuensna "Xumus. 11"/ O.C. T'abpuensn, IL.U. bepeskun, A.A. VYmakoBa u
np. M.: Jlpoda.

6. Tectsl mo xumuu: 11-i xi.: k yaeonuky O.C. I'abpuensna u ap. "Xumus.11 xnacc/
M.A. Ps60os, P.B. JIuasko, E.}O. HeBckas. - M.: "Dk3amen".

7. JlumakTudeckue KapTOUKH-3adaHuss 1Mo xumuu 11-i kmacc: k ydeOnmky O.C.
INabpuensna "Xumus 11 xknacce"/ H.C. IlaBnoga. - M.: U3natenscTBo "OK3aMeH".

8. Jlmmaktuueckuit matepman 1o xumuu aua  10-11 kmaccoB: mocobwe s
yunrtenss/A.M. Paneuxuii, B.I1. I'opmkosa, JI.H. Kpyrimkosa. -M.: TIpocBemienue.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
MHTEPHET

1. Onnaite-mkona «®Pokcopa» — becruatHeiii noctym k ypokam! externat.foxford.ru
2. Enunas komrekmnus [Hudpossix O6pa3osatenbhbix... http://school-collection.edu.ru
3. DnexktpoHHBIe pecypchl mo xumum Ibz.ru MyneTUMenHiiHBICE TMPE3CHTAINH:

Buneoypoku, mpe3eHTanny, OJTUMITHA b :

4. info@futuredyou.ru - Tlopran HamumonanbHOW 00pa30BaTEIBHON MPOTPAMMEI
«/HTemeKTyanbHO — TBOpUYECKUN noTeHnuan Poccuny;

5. info@aktalant.ru — caiiT nmUCTaHIIMOHHBIX KOHKYPCOB M BUKTOpMH HOBBIN ypok'
inffo@novyurok.ru - mMexIyHapoJIHbIe OJUI] — TYPHHUPBI JUIS YYCHUKOB, KOHCIICKTHI
YPOKOB.

6. repetitor.1c.ru "1C: Mynbrumenua"- peneturop On-line. MynbTUMETHIHBIN KypC

IIKOJbHOU XHUMHHU, C KOTOPBIM, €CJIN Y BaC HCT CD-I[I/ICKa, MOKHO ITO3aHUMATbCAd ON-


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

line. HeoOxomwma perucrparusi, HO 3TO A0 S5-TH cekyHz. Pasnenbl: OCHOBBI
TeopeTnyeckor xumun. Heoprannueckas xumus. Oprannuyeckas xumusd. [lonroroska
B BY 3. B kaxxz101i rimaBe Kypca €CTb IPUMEPBI U 3aa4M C OTBETAMU U PELICHUSMH.

7. https://infourok.ru

8.http://himiya-video.com/

9. https://interneturok.ru/chemistry/ - KVYPCBI (onnaiin-ooyuenue), TECTDI,
OJIMMIINA/BI, BUIEOYPOKMN, BUBJIMOTEKA Marepuansl TUTSL
KOMIIBIOTEPHOTO TECTUPOBAHUS M JIJIsl MOATOTOBKH K [ A 1o xumuw.

10. http://school-collection.edu.ru - Enunas komnexiusi nudpoBbIX 00pa3oBaTeIbHBIX
pECypcoB.

11. Sdamgia.ru — o6pa3oBaTenbHBIN TOPTAJ JJIs TOATOTOBKH K SK3aMEHAM

12. Aynuo (Buaeo) MaTepuaibl:

CD-ROM: 6ubnuoTeka 3JIeKTPOHHBIX HArJISIHBIX MocoOoui. Xumus (Ha 10 quckax)
CD-ROM: BupTyanpHas xumudeckas gsadopaTopus

CD-ROM: »snextponnoe mnpuioxenue (DVD) k yueOnuky Pymsutuca I.E.,
®denpamana O.I°

13. DnekrpoHHBIE OMOJIUOTEKU:

http://www.alleng.ru/ - DnekrpoHHast OnbIMOTEKA YIEOHOU JTUTEPATYPHI;
http://chemistry-chemists.com/Libraries. — »jexTpoHHass OuOJMOTEKa [0 XUMHH,
buzuke.

http://windows.edu/ru - «EauHOe OKHO g0CTyma K 0Opa3oBaTeIbHBIM pecypcamy»
(6ecrutaTHas AIEKTpOHHAS OUOINOTEKA)

http://www.chem.msu.su/rus/elibrary/ -  osmexrtponHass  OuOiMOTeKa  yueOHBIX
MaTepHasIoB MO0 XUMUN

http://www.nehudlit.ru/books/subcat352.html - HexymoxkecTBenHas OuOIHOTEKA.
Xumust

14. «Enunas xoiuieknms 1U@POBBIX 00pa3oBaTebHBIX pecypcoB» - http://school-
collektion.edu/ru
15. «DenepanbHbIi MHCTHTYT MEIAarorHuecKuX u3Mepenuin» - http://www.fipi.ru

16. «®DenepanbHblii MEHTp HHPOPMAIMOHHBIX 00pa30BaTEIBHBIX PECYPCOBY» -
http://fcior.edu.ru

17. https://proshkolu.info —«BOnekTponHoe mepuomuueckoe wm3manue» college.ru -
pasaen "OtkpeiToro koiwiemka" mo xumud. On-line TectupoBanme (HeoOXoamma

peructparus).

18. school-sector.relarn.ru - CaiiT comepXHT TEKCTOBBIC W TpapUICCKUEC MaTEPHAIIBI
(school-sector.relarn.ru). Bece atu matepuasisl pa3menieHsl u mmo aapecy -informika.ru
19. DnexTpoHHBIC YIYCOHHKHU:

e chem.msu.su - Ha caiite "Xumudeckas Hayka u oOpa3oBanue B Poccuu":
"DnekTpoHHas OubOMMoTreka mo xumuu"' - chem.msu.su (pasmen "Matepuansl IS
mkoiapHUKOB") u "llkonbHOe XuMHUeckoe oOpa3zoBaHue B Poccuu: cTaHmaprsl,


http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.fipi.ru/
http://fcior.edu.ru/

YUCOHHMKH, OJIMMITHAIBI, dK3aMeHb" - Chem.msu.Su (marepuaibl g yYUTeleH u
IIKOJIBHUKOB).

e hemi.nsu.ru "OcHoBbl xuMuu" - DJEKTpOHHBIM y4yeOHUWK. Internet-m3manue,
ucrnpasiieHHoe u gonosneHHoe. HoBocubupck: HI'Y, 2001-2006. nouent HI'Y A.B.
ManyiinioB u B.W. PoamoHoB. DTO 3KCnepuUMEHTaIbHbIM Yy4eOHMK 1O oOuied u
HEOpPraHndeckon xumuu misa 8-11 kimaccoB, mpegHa3HAYeHHBIM Kak JUIsl HAYAJIBHOIO
oOy4deHusl, TaK U JJid MOATOTOBKU K 3K3aMeHaM B By3. Bce pasnensl yueOHMKA XOPOLIO
WUTIOCTpUpOBaHkI. [1110¢c MpUIIoKEHUs: TEPMUHBI, IEPUOUYECKAsi CUCTEMA, OTBETHI K
3ajlayam u Jp.

e chemistry.ssu.samara.ru - "Opranudeckas XuMmus" DJIEKTPOHHBIA YYCOHHK IS
cpenHeid mkonbl. (aBTopel - Jepsbuna, Kaurapus, ConoBo, Camapckuit
yHuBepcuter, kad. opr. xumuu) OO0BEMHass W XOPOILIO WLIKOCTPUPOBAHHAS
ANIEKTpOHHAas KHMra. Pa3meniena Ha caiite xumdaka Camapckoro YHUBepCUTETa.
(cnit.ssau.ru)

® chem.msu.su - "DkcrnepuMeHTaIbHbIA yueOHUK XxuMuu it 10-ro u 11-ro kiaccos"
(U3 penensun k yueOHUKY: "OTH ydeOHBIE MOCOOUS MOXHO Ha3BaTh YHHKAJIbHBIMU.
Crporas cucrteMa onpeieJICHUI COYeTaeTCA B HUX C HAYYHOUM CTPOTOCTHIO M3JI0KEHUSI.
[Tocobust odeHb Xopommwm is ydamuxcs 11-X KIacCoB, TMOBTOPSIIONIUX XUMUIO
HaKaHyHE BBIIYCKHBIX UM BCTYMUTEIBHBIX SK3aMEHOB (K TectoBoMy Ennnomy
rOCy/IapCTBEHHOMY JK3aMEHY 3TO HE OTHOCHUTCS, JJII HEro Y4YeOHUKHU CIUIIKOM
"yMHbIE".)

e chem.msu.su - HeOONBIIONW 3IEKTPOHHBIH y4eOHUK "TpymHbIE TEMBI HIKOJIBLHOTO
kypca xumun'" B.B. 3aropckuii. (B nepByto ouepepb s YUUTEIeH XUMUN )

e alhimikov.net - caiir "alhimikov.net". CozeprxaHue: >IEKTPOHHBIH yUYECOHHK
"OcHOBBI 001IeH M HeopraHudeckor XuMuu'" i 8-9 ki1.; XuMHUUYecKue TaOJIUIIbL;
CkauaTh MEpHOIUYECKYIO cucTeMy u nporpammy PL Table 4.2 a takke cmotpers Ha
caiite "XUMHYECKHE DOJEMEHTHI" - OTO TepUoaAMYecKas Tabiula ¢ MOAPOOHBIM
OMMCaHWEeM BceX dneMeHToB; Kiaccudukaims BemecTs, peakiuii; B pasnene "Tectsr"
MOXXHO CKa4aTh mporpammy YHuBepcanbHbii TecT 3.0.0.4 - 9,5 M6; Ypoku; Pemenue
3a/1a4 U MH. JIp.

e alhimik.ru - "Anxumuk" CoBeTbl aOuTypueHTY. YuuTento XuMud. CIpaBOYHUK
alhimik.ru (ouenp Goubiiast MoAOOPKa TaOIUI] M CIIPABOYHBIX MaTepuaioB). Becemas
xumus. HoBoctu, Onumnuaznsl, KyHcTkamepa (Macca HMHTEPECHBIX HCTOPUYECKHX
cBeneHuil) u ap. B yactHocTH, B unTanbHOM 3aie alhimik.ru ects xamkka alhimik.ru -
"Xumus 1ist 1r0003HaTeIbHBIX. OCHOBBI XMMHUHU U 3aHUMAaTeNbHbIE onbIThI" I'pocce 3.,
Baiicmanrtens X. (mep. ¢ HeMenKoro). (A Takke MHOTO JIPYTMX UHTEPECHBIX CTaTel U
KHUXKEK. ).

e alhimik.ru - B pasnene L[Y: Tunbsl u HOMEHKIATypa HEOPTaHHMUYECKUX BEIIECTB
alhimik.ru ; Kimaccudukanust 1 HoMeHKIaTypa opranudeckux BemiectB alhimik.ru ;
Ilepuonnueckass cucrema 31eMEHTOB MeHaeneeBa W Op., a TaKKe OJIECKTPOHHBIE
mocoOust (I1s1 BBICILIEH IIKOJIBI, HO OYyT MOJIE3HBI U IIKOJIbHUKAM, KEIalOlUM 3HATh



xumuio Jydine): CtpoeHune BemiecTBa; [IpakTHKyM IO HEOPraHMYECKOH XUMHMU;
3a1ayHUK 110 HEOPTAHNYECKOW XUMHUH U JIP.

e alhimik.ru - "Becenas xumus" HeBeposTHbIC MPEBpAICHUS BEIIECTB, C IIYMHBIMH
detiepBepkamu, HEOXKUTaHHBIMHU nepeIuBaMu BETA.
e ru.wikipedia.org - sHimkmoneaus Bukuneaus, kateropus - "Xumus'", B 4aCTHOCTH:
ru.wikipedia.org - xumudeckuii moprtai u ru.wikipedia.org - "Pasnmens" Ha cTpaHwuIie
XuMus.

e schoolchemistry.by.ru - "llkonpHas xumusa" YueOHO-CIIPABOYHBIN MaTepUal.
COopnuk Tabnuu. TonkoBbld cnoBapb. Pedepartsl. Lllnapranku. YnpaxHenus, 3aa4u.
Tector. Ckauath mporpamMmbl Schoolchemistry.by.ru manpumep: DnekTpoHHas Tabiua
MenpeneeBa, YpaBHUBaIKa peaklnii, Beruncnenue MonekyasspHOl Macchl U Ap. (CalT
He obHoBisieTcst ¢ 20031, HO pa3IMYHBIX MMOJIE3HBIX MATEPUAJIOB TaM MHOTO)

e chemistry.narod.ru - cait "Mup xumuu" Paznmensr: Tabmunsl - [lepuonnveckas
cUCTeMa »JJIEMEHTOB (MpU WIETYKE TO JJIEMEHTY TOSBISETCS OOJblIas CTaThsl C
uHpopmarueit); PacTBOpUMOCTh KHCIIOT, cojel, ocHoBaHui; TemmepaTypbl
IUiaBjieHus, Kurmenwus...; KoncepBautel (6 Tabn.) - Bcero 27. IIporpammer: MX
Tabmuma MenaeneeBa (ckauath 174 KO) - mpu HaxaTUd Ha DJIEMEHT B TaOJIMUKe
MOSIBJISIFOTCS OCHOBHBIE CBECHUS - Macca, TeMreparypa u ap. u mp. MX Pacteop (199
K0) - nns onpeesieHnss Macchl BEIIECTBA MPHU MPUTOTOBICHUH pacTBOPOB. ONBITHI (8).
OmnbrTel 17151 1oMa (8). O6IacTh XUMHUH.

e chemworld.narod.ru - caiir "Chemworld.Narod.Ru" Pasngensr: Ilpakthka -
IIKOJIbHBIE OTBITHI, 3KCHEPUMEHTh W MH. Ap.; Crarbu mo wucropuu; Pedeparsi;
bubnuoreka - MHOrO pa3iIMYHBIX MyOJMKAIMK, B YACTHOCTU 3/I€Ch MOXKHO CKayaTh
tenukoM "Xumust 1y r00o3HateabHbIX" (1,6 MO - ato 224ctp. B Worde co cxemamu
u pucyHkamu); Onumnuane;; ChnpaBounble Marepuaibl, ClOBapb TEPMHUHOB
chemworld.narod.ru ; IIporpamMmel, B 4aCTHOCTH 3JEKTPOHHBIN ydeOHHMK "Xumus" u
ap.; Cewutku; O030pHI U TIp.

e classchem.narod.ru - "Knaccudukanus XHUMHYECKHMX peakiui" - HEIIOXOMH
KOMITaKTHBIA CalT, BBHITIOJIHEHHBI aBTOPOM B Ka4eCTBE dK3aMEHAIIMOHHOTO pedepaTa
0 XUMUH.

e webelements.narod.ru - OH-maliH CHpPaBOYHHUK 110 XUMHUYCCKHUM OSJICMCHTaM.
[Togpo6uass mHbOpManus 000 BCEX OCHOBHBIX JJIEMEHTAaX, B CIPABOYHUKE €CTh
AJIIEMEHTHI, OTKPBIThIC coBceM HemaBHO. Mubopmarus o .M. Menneneese, ranepes
NOpPTPeTOB yueHoro. bonbmias moadopka IOMOPUCTHYECKHX CTaTed U3 00JacTH
XUMHH.

e maratakm.narod.ru - "BupryampHas XuMudeckas mkona" YduTensMm - -
METOAMYECKUM KaOuHeT (MOypoYHOE IUIAHUPOBAaHUE W T.I.). YUEHUKAM - TECTHI,
TAONHIIBI, MATEMAaTHYECKHUE METOJbl PEHICHUS pPACUeTHBIX 3aJad 10 XUMHUU
maratakm.narod.ru.



e him.1september.ru - "f uny Ha ypox xumuu". Crateu mo pasznenam: OCHOBHBIC
noHstus  xumuu, CTpoeHue  BemiecTB;, XUMHUUYECKHUE  PEaKIMH, PacydeThl;
Heopranuueckue coenrnenusi; Oprannyeckue BemecTa; Pojib XUMUU B dKU3HU U JP.
e bobych.ru - Xumus na "BoObra.py" OCHOBBI TEOPETUYECKOH XUMHUH.
Heopranuueckast xumusi. Opranudeckasi xumusi. Kpatkuit Kypc XuMumu.

e n-t.org - Ha caiite: snexrponnas 6ubnuoreka "Hayka u texuuka" - "l[lonynspnas
OubMoTeKka XUMUUYECKUX dJeMeHTOB" MHTepecHas W nocTaToyHO €MKasi mojadopka
cBeZleHuN mo kKaxaoMmy u3 107 31eMeHTOB, BBIIOJIHEHHAs Ha OCHOBE IyOJIMKalUi
KypHana "Xumus u ku3Hb". {18 mikonbHUKOB, yuuTeneu, cryaeHtos. (Ilomesno,
MHTEpEeCHO - mouutaite!, TO ke camoe Ha chem.km.ru - Dnements) MHDOpMAaIus
MOX0’Ka Ha aHAJIOTUYHYIO Ha caiite "Mup xumMun'", HO BCe-TaKu 4acTO U OTIUYAETCS.

e N-t.org - Ha 3TOM ke caiite kHMWkKa "Xumusa Bokpyr Hac", Kykymxkun FO.H., M.-
1992.

e n-t.org - u eme HeOobIIas mogoopka "Pexopnbl B HayKe U TEXHUKE. DJIEeMEHTHI"
(camblii JTeTKUH, TSHKEIbIN, TBEPbIid, IPOYHBIN, TOPOrOM U T.1.)

e experiment.edu.ru - kommeknus MarepuaaoB mo Teme "EcrecTBeHHOHAy4YHBIE
skcniepuMeHThl" Ha PoccuiickoM 00111e006pa3oBaTeIbHOM MTOpTaJe.

e anriintern.com - Kypc xumuu uist cpeaHeit mkosbl. - OcHOBbI XuMuu. OOImas u
HEOpraHuyecKass XuMus.

e all-met.narod.ru - "3anumatenbHas xumus: Bce o MeTamtax". Ha caiite coOpana
uHbopMalMsl O MeTaiax: (U3NYECKHe, XUMUYECKHE CBOWMCTBa, HaXOXKJICHHE B
npupoje, npumenenue. arepecusie HakThl, UICTOPUU OTKPHITHUS METAJIIOB.

e home.uic.tula.ru "3amumatenbHas xumus" caiT BsuecmaBa Apaemnosa. OueHb
OosbIIas moAOOpPKa MaTepuaioB 1Mo TeMe "3aHuMarenbHbie onbITel" home.uic.tula.ru .
A Taxke "Xumudeckue uctopuud u ucropus xumuu" (Tabnuma MenneneeBa, Kak
OTKPBIBUIMCH PEAKHUE DJIEMEHTHI W Mp.); "ONU30[bl U3 KU3HU BEIMKUX XHWMHUKOB';
"Xumus Bokpyr Hac"; "HuTepecHble ¢akThl"; "HeoObIdYHBIE XMMHUYECKHE PEAKIIHH.
Xummnueckue Kypbe3bl'"; "FOMop" (XuMHuueckrue aHeKI0ThI).

e kontren.narod.ru - "Kountpen - Xumus s Bcex" calT cTapiiero mperojaBaTelis
xuMmpaka Trom.I'Y MoxkaeBa .M. Paznen CryneHtam, y4uTesiM... - U3 HIKOJIBHOTO
Kypca, XUMHUYECKHH 3KCIEPUMEHT, METOJUKa OOYUYCHMIO pELIeHHs 3ajad. DK3aMeH
EI'D. Onumnuana.

e veronium.narod.ru - cait "Beponuym" IloHeMHOTY 000 BCEM - OT QJIXUMHUHU JO
gyenoBek M xumusi. Tabmuiel. [IporpamMMbl (MHOTO, OCOOCHHO WHTEPECHBI OOJIBIITHE
MOI00PKH CCHIIOK HA XUMHUYECKHE MPOTPAMMBI Ha APYTHUX CEPBEPaAX).

e markpolyak.narod.ru - Ha caiite MoxxHO ckauarh mnporpammy "llepuoamueckas
cucreMa sremeHToB" (4,3 M6). ABTop Mapk [lonsk. [Iporpamma npencrasnseTr coOoi
CIIPaBOYHUK MO BCEM XUMHUUYECKUM DdJEMEHTaM TaOnuisl MenzaeneeBa. A Takxke
MOXXHO cKavarh mporpammy "Xumus u WOrd" mo3BoJsIONIyI0 CIPAaBUTHCSA C BBOJAOM
XUMH4YeCKuX Gopmyn u cumBoioB B MS Word (1,2 M06) u np.



e experiment.edu.ru - Xumus: KOJUICKIHsS ONBITOB. KOJJICKIUS BHICOPOJIUKOB
OIBITOB TIO0 TIpOrpaMMe IIKOJIBHONH XUMHUHU B opmaTax quicktime u wmv. CHaOXeHBI
aBTOPCKMM KOMMEHTapueM (ONMMCaHUE OIbITa W €ro mnoctaHoBka). CBeaeHus 00
000py/1I0BaHUM U TeXHUKE Oe30macHOCTU. PyOpukatop mo pasaenam.

e belsoch.exe.by (wmu 3pecw vargin.mephi.ru)- nporpamma Table 3.40. Ckauats - 1,04
(peanbro 1,28) M6. Table - sto MHOrodyHKIMOHATbHAS MEPHOIUYECKAs CHCTEMa
3JICMEHTOB, JIydlllas pealu3anus Mepuoaudeckoi cucreMbl Ha PC, mo3Bossromas
MOJTy4aTh UCUYEPIBIBAIOINIYI0 UHPOpMaIuio 00 sneMenTax (6osee 30 TUMOB TaHHBIX O
KOKIOM XHMHYECKOM 3JIEMEHTE), M BCTPOCHHBIH XHMHYCCKUH KaIbKYJIATOP,
MO3BOJISIONIMI  YpaBHMBATh XMMHYCCKHE PpEaKIHMU JII000H CTEHEHH CII0XKHOCTH,

peuiaTb XUMHUYCCKHUC 3ad19N.
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